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HDl\dia.~Q d~ ~Cl Sarth ~O.M.:;) /<:cnc.erna.rJ J~a..u d~ toi.~01'I,
t· A3el\ce Amel1'c.aAne de Prot-ec.kon de Jo EnlTironn~1l'\ ertf lE·p·A)

frop,ose .-Une )\e"ducJtoo de~ aOO~~ ;. ~o malt r:?>]

2. APPROCHE PAR C>B'J'ECTil=
• 1

'2..-1, "TRAITE'MENT DE5> EAUX ÙSéB

J. o~ecti Tr~mier ,dM. ?'}~t;rr\Q .ut ~~ trcùhmetU- ,du
,,~<1.U.x. ~i<:J . ta. <:~QrJ( ~~drClUli·q..u.e .LIt 2lmi~el tf\C\r 20.. ca.~a.ci.t~

,d·_ù\~ttra.}LOn ~ tc~ ,,~~~ 1'.D~sibltJ~ .d·ef\~~rnent "de J'o..âtll:Q
~ar ~e /comptç,jl'}Op- \J1'~ eteti-LCY\ ~ Qo. ,CtJ./lC1&€ -hjd~Oll~ A.ll
,ALte.-ui ~Lm(~ -pelr .-une /CDucRe /\I(,~o..h\J"~mel\.t "(l1\pe.rlT\ea.Bee /V1..

~lArf~Ee ou ,pOor Ane. (l'\.C\ppe. flhrèCl,ltq.ue ;.ew~, on tj'>eut ~a.cer

,J~ /~ro.À,,:'>~oJ~cùn~ l'ou~ p..\:cIU1~ ~Cl <:g~ '(l~ / '.~
p~fe~. /aMÇ,~ p~rJ .JA.ht:~u ,d~ ~ •R~~ /~c>rnm(' lAO~e6.h.\)n
,~ f~ /d~ i'~a. ~ ,co..rC\c.\Je ~ a.~orph.t,V\ ~Y\. a~t~ .

2.2 IRR.iGA"Tic>N DES. TERRes.

, ~ ~e ;\~nd~fY\:~t .JIU ~U-~N~ ,J~ .F~reC1~e~ et ~Q. ~am .
,~ .RoI\. }'etlu.~tent f~de.n,t- ;0.. Q..u.Ft R~Qht> 1\ ,eUt fro<:ede ) &l\.

.Ae~eJ~I\I\t' "aQors .4f\e. \J'O.rte.tt' p.~ e.Jrc.aCl2 ,que. Q' Rerbe. ..

s.; Q'Vl ,Aurfo.m ~ J.'-eau lT\oe~ feu.. -tu
,c.~~~o.nl:e,,du tea.J-~ , la~te. et 2e rho,srho~ ..do.~
l eau /~1è~ t€.U.v-üJ êt~ ,M<jc.~e.I . ~ e.\\(rntnt l'r\LJrJLf
~~nt ;::<.c."-.mir€- Je )U'J.eYl'l~,J--,de. p.l.e1ure-l te1l!~ A'UI'

~e. )~~, ~Cj Qe~umeA ~ ~~ Nè ,a J.' <1\.Crtl e, ) ?..lm -
.henta;j-QG hel:e~J J.tt'\.Qnciere1'T / 1

~k t<wx ,~L"'fptoo.t~n ,dl.'. 1.(, CAllflOlr}\.effèh 2e &.5.0\(\

6
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/e-T\ /fuU .u4",~r /d~ ;d.lttUI<'.3· f~ taux /\e~ ~t 1C.e.G.u 'qW ..ut /ca.­

ta.-&fle ,de j\.e"1r~Clc.er leJ tnfeJ .J~fJ ,<:Î 2' wo.pornh;l\· {.} ,Q 2'(~Q.­

1'Dt["C1l"\~pira.h6'/\ ,et A' 'o'ppr&utAtmne.r ~e. t~u. Né'detet.P
2,3 ARl2.0SAb't' bES ESPACE"~ VERTS-

~ tern:u.'(1J> A~ J!'-U et )('4 ro.~ te.l.Wt.nf ê.t~ ClrT"O~~ ~d,( ~h
ho..u ..Ll4~~ , /o-inbi J~CI.U fotC\.twl' t'curmi..t ctrl' éc.on.\)rn.(~~, SJu
~~ ,.de. ~' ~CC~ ,du fuet\:c:: ,en ~f/~}tw,,- > ...une d~i1-l'c.h.i,n /de

~ ~fffu.erJ: ,0. Pfr~eru-er .ur 'JQY1erQ.re.m.~1'Lt Àe~€
2'4 5!LViCL.lLTVD.E

-2\'\ ~\~ui.cu~h~ , Pa. Croi5\OI\<.\, )u ;:trhru pe.u.l-~tr..

~"ur:.e far -~dal~1t ~erJ-e . ~~ .Ae<:h~c:g\'.d Jortt- ~I\ D.o..ln.
,J é\-rE' /delTeQoppeeJ }lUI J~ )?lef/\.~ ~x~i;yw.nhuL><. ,chM d~

f~h:rW1lV .{).nL'J€f"Ë>Ù~ ,<:\.IY1irtCo...llî~ , /cUt lltc::R~~qt'\ , cl.
MJ~{(r.r~ et -<:1\ ~nn~~elJQ.rv.:e 1îour ;Je ~efmLnif le. tt'o.ux d€'
,~RC\r:fm\'Y\.t-fermü, , ~a Ae"pcN,€ .en fonJl.N\ ,du ~p\'
,.c\'qrbre e-~ J' ..{m)'lo.c.t- )\Ur JI €f\\f\n,f\I\e.m\'I\~·

.bo~ à ,d~à: , sn pw.t- ~fl'[JY\(r ,quI' ~e.l f6\ët
O~~nf ,d' e(\~ml:.ô 'TlVOnl~tJ t'our e-tr€ ~~ )Lt{'J f'ot~nh~-R )e.
~rc\.ll:e-m~ n.t- ~cll:.\ .Q.cU.lX.LWW far fthuttuf\ ~ent-~ ~ e-ffe-r ;el€..!
~ot"~\;,; .e.)(. 4\~rU )~li1:rJ :rr-è.l. ,d€-1 )Ci..\rcu ~;eQ.iJn( ..u.1€~. Je..
}~ ~~ 2e.l /:\rbre4 ofe- ,dt: jh'\uH~ .propr{'e.t~ ".d\n­
~ehntt.oY\, A-lLe. ~f.1 h.~ Ieu.Qt~\la.~~, 3>urt:ll\[.{Je f,roi~,
Qa. ~€m~a.l:ur1? Iclo.~ ,QeJ ~rCl.W ~e.J~~I-;' ~~t~ eleu-e.~.

'"JOl <:01\1 ~~ .{.C e.x~ùe Icle. foJeup -t'm.l tovlt& ,

2L~ p.. Ja fcU~e tc:>Qe~nc.E' .en ~a.u. ~~ prbrU eJ ;i ~wr
fll\cU'r\! f>t>u~i" ;d·~nL~'.\!"i':m.~l'\..t- Je6 q;yotq .

'3. Pé- R FoRMANCE .;

~'jt~ifa.h~~ lerti-e ..tAt 2~ ~~t.éde' /~ D~~ Qv. "nùe­

tcufS ~e.'SuQtQ~" f"lrrr\.i. tou.t-e.l 1el metRodu Je. -trcu.~ \,YYI:I:nl-

.
, ,, ,

•
". ",•.J
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tar fHrct.tw"~ent~. .
Jtb (TT\JLe~ <l\~anlq.u.u }lUl'l.f ~~du.i.t(,j 1'<\r ox~'dethO~ tlO­

t,r<tU-~·(3: ·b..OJV~~~ ('tU-~Q'f~ (c.ent(mclre.l ,de RcuJ.w( ,cl.... .,;;.J ~
}Lécert!-o )l-echerc-ReA {!T\enees -pOl' 2e CoCV"" 4rrwrlcQln cl"", lnj e­

l'r\(€,l.\r~ de J' Arrn~ (d a1\4 -un trof ;;. 2Ea.~Dv\e , dol't<l ~e New­
\-\o.ms'hi~ . flY\Dritr«nt .q.w Qo. (ct>nc.en.t-ra.h:of\ rm.t>J~ll(W. an­

mU~\\e ide Qa. demande b'cchimlq.ue d'ol(~;rhE' c...~~.D) . dt/:>
~c:lll.\c de ferco~Qh.Dn ,-4e Jlifue -e.f\\re O'b J' 2·1 m~ If ['4 J

Ce. Aù,\ÀQro1 ,,,,-'ete' /"-~~l\t ,cwec Al.I\ tCUl\( d'a.pptca.h.Dn A.,e

~5 CI'l\ /wlJ. ;<.We~ Yll\ ~Wfuertl'" primeure eJ #-c.ondet.lr't·

srour 9~ sa-€ù:leA 1:1\ )w pen'i,IM. lY\ ~e.ut ia.~ enrlte.. .;:

,ul'\ t C,I) nc.e1'\\-,ctfù:> l\ -cd E'. ~ "''j (Q b"-t )T\ 15111 <" ,dd1\1; jJ \:etU }\.~n()~ .

c' ~T ,pM ~~~ru.r~n ,4\te 20. +urhid.Lt-i'·,d~ Jeo.u ..tLse~ ~~ f~e.­
lI'V\ent, )\~dl.ltt-fl' Je.; )oPtJ~ 1\Jt>W-C~ )lon.t bioecrcple(llerti
oxyltl ~t Q~ }o~de.l minef1::l..Ux. cru ~)(e" ,JevienrH.YLr ..une tar ..

W,de ~a {YY\(1.t r lce ,de ;îoQ.

--en p~ 4Mi ;:tlnc.E'.rne Q~ ~Tot€.J. 20. d;nl+ri~·c.a.fu;11 Q.4~'
;<UJUt~ {'ar ~eJ >,c\J..\1-ur~ . tl\e tlt fndLco -du ~YfH de ;cu.Qh.\f1'.l
)w:a.~~èJ J-k ~eu\ }l'IJ1.d~rn~J-. elle peut,Jte(l'\d~(de.l IJo.reur?S.
~ )LrC~ ca..h:~~ (\1\;11\( SI ~~ ?Cp .Q..I~ At>u..v-~t\.r, "dollA du c.oruiL­
tLOl\A ,.a.~ro~lq.u..U' Jt ~~N)Ir\€ , Ja ct ~ n l h-I ~ co.h.on (0. tu
A~{ind~ 18 Z J~ ~'Q~te ,QPptque' [ 41

Je. phosr'~Dre .s Rn \wç' ,.J~ 10. ,ôo~hi>n far,(.\1\ froc.id:

~ fxa.}uin ,d~N. Q~ .s ~iIl\LQ~'~ ~ i·Cl~o~ttOl\. J Ai-~ 1J~­
CL~cJ\.Ol'\ /~RLrl'\l.'1J-lf' f',e.r0 c.o.;te -<'.Jt ~ti cl~V'(e. et R.Œ€ tAr
-pb r,neIUlh "d~ 1*)P,,",'~e<l ~ JlcrE ,~e de QIt /~:>nc.entra..h:.ol\
jnl:'h:Cl~e tn pRmph-ore ,.dt ~ w..u. ~e 4pt:cp.t~e . tUne
tmgf!e (h'1.~ }\~f\l~1C.Qt L~e f~tu;l\ Au rJhcsrhDr'~ r 15 a: 301­

,tlekn ~~ }~ ~[ J'-ee.u p~r(e e.\- el'\\~~ c\..\rec. Q~ ;:.u.l1-ureA.
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!~\r~ ~t f'f\)\:èd~ At ~'..{nr'~~.-otrc>Vl ).apt'de. , t~\'n.h:e~ de hcw.
..u.~e~ .-ofptqu:f' ferw~ ft kvers f( ~ eJ i'~~fumr trci!~~ ft\:­
lein.r ~'\'a.U Jlo\.l\~lTQ.lne' 1eur,« fcu:~ ..tin :sJ1 t( rerme'a.BPe .Q.It
~t(~~ ft~ A-Ue Pf ilQ~R ott ~et. }QBf'c.A tYTl"r'lWl< ' Je ~rciJ:e.m~flt pl!
)\.èQ~\, ~ors;d~ 20. 'lY\(ruXt.t>lI Ide J'eCLU Ci iftl..\.Tt('J 20. moh-t'ce.
,de j;J, Je. f'JUrt A.U.luanh: fumJ-dl! ",,~uQB~~er- je c.Rem,t­

rnt1n.ent -Rjdl\li.l t.cque ,d~ )~t(me'

fi~ (.r. 4) "

Jl{ )\.~C!J,fe·~Ju:'n Ât l' ea..u )\~nD~e y Aia~ fo.r l'-ti\­
ltrlY\~d(cUre ,cle drcUoU )lDJerrcu'rU ou. ,pa.r.A~ fuits

~ "

<, ,~~o ~
_",=,_o~~,~

-------~,~'.~ -1 .. ~ ~ ".~ 0 -,

#> of • ~.-- ,-~,~. 00 , ::A
'o., ,(J, . ". ~ -'-'<LJ

t etC' ~., 1.. ~JI;-'\ .t-, '. \. .-:-"''(':~~~_ ~~._

• ",' ~ "'1 •l ' 0 -',' 0 __ - ---

,- -
Q. t'cu p~rQ.hoit PQr L1"­

Sy..,hoii. d ... dr-ctltts-

..
:)

•
" ­,
c'
.J



.'

-l0

Puil-·

. '~-~. .. - .......
. '. l. . >. ........ , - ,

-~·...:.·,~:·;....;-'io h 4'"
<:~.•~;. " !'i~

"-"'~~;~

~ .... _ ........... -r .

..~.. -

rù.u\>~i-c.ttcn d~ l'eCUI r-ellOIJE'~
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1

(fI ~ r.c)
Coml1\~ ~our J'~\f.JuiY\ J~C\.t~ , ~e llYIic.o.lli5me pr~rn.Le.r .Je

~~tm~ ~M. AltUE' ~ IYIlV€.C\.U .dè ~'aJ~D~ui" . CW~ ...un feu de

1m'~r!o.h.ol\ .c~ilT1{que . Â~i? ~o. I=o.po.cite' c1 ~cn8 rel"rt\: Ar
tlYl'\..\te.v. fax Jo. m<U:lr de Acre ~Y\ ,c-Cl'I.to..J- ..aArtt. t ~QU ...t.U~e . le
-proc.Wl-lA ,d' ~'rura1Uln -t.\E A,l..UAl ti en ~art.e .etu. tern rs d~ }I.;­
h.n.\'l.!rr. ..d~ t ~<::U..l Ao.V\A ~e so~

Q.. • 0 !?:n:;CTi FS .

J~ .ot}tc.h~ }on.t,d' ,o.uIcU\l f~ .tmp~tetl\.t ~'\our Ee.A
1'df' du 5o.h~Q ~.tt ,c..on\ribu~rtt À Y'Pcc.Nri.~s~ment ..d.€.A

,dLSpt>nl~L~ ~l\ w.u.. -& i~~J, At ~~\(n.t À p~ar ~E'<I
Aqutfe.~ ,OJJ-tc ---Uf\e f\C"sl6l~l.t~ .J~ )\euhBiJ:-uin ~\..lh(q..u.~I'I.~\? .

la. Jl.U Ro.rr ,dei p\l~ ..d'euu feu\- ~~ /eu.>,u~e fQ.r ,i"tu ­

c.e~t~ ~e. ~\~a..u )Cl.Lterruine .

~ ~o. (l\C\.~~ )ou1e.~ro..(~e .ut --dèraJ~~ ~Qr -Une M-,,­
~uù>tcrn c1~ ;6C1.tn\~ /Cbmnw /c-e..l~ Jec.w. ;:l.~N -kmWJp d.e

tLtt~ ~>\14[QrJ-1:> ,Jaru )q ui.mf\~€ A~f\~~a.~cuie, 1", rtthqr

/0 -J'wu far ...lh~~t(Qh.ûn /~pt'de rwf (~e.r ..â cKC\T .te
1!\eu1~nt ~dll1U.~q.tœ cl- 1'-'-Dt\'oer 10. t1\CI.f'~. ..: ,,' ..
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3. PH2 FOR MANCE

,:hn\w~rntrll-,d~ ,cor-.>ht~n.C. ,.J.~ 1'.a.U.>: ..lU~e.! ~ i.i-a.ver~ Q~,hon

..du. ~~h-JU:n 4u "'OP t'wf ,<L~d,Jf\' ~\W~\\(I'\t-eA 1"erf~mo..nc.e\ ~ 21:-<\

.ADt:d~ -en AU4~l\.,icn, Jo. d~lTI~n.dl? '\s':o~g(rnl~e.. d' 0x;J.~~tH l1.,t

~~ Pl~rrnu fic.c.w.x son~ 12l\h(~~m\ Au.rrn\m~~ Ja.~ ::ea p&PQrt
Al\~ c.~. -

• ~l\ ,C( ,<tUÂ .concerrw ~~ a.~.ok\. ~,,o..~l2in.t ..un foi-Me b.Ull

..Je dEni.-\-ri~ccJ-L6>I cl,J~ t:>pl2rolLo~ Ar-ecù"-~{J S<lI\[ ..d.weQo~­
t-;v. f--D\).r_rma:xl~er ~l2 frD~eMlù - je ut 1tos~i-Gfe ~e foire

)lec.ou.1"S p ,d.l#~t '?J\.\:/'proC.eJ~ : -
_ ~ 'a.pprovZs(onY\(m~n.r -o.d..chb.o·rv\~l .,J'..t.lne SOL\r<:,o de ca.rbGY\e

_ ~. --uh-wcJ-\.O~ 4'.un ~04<\in ,\T~(litctr.
_ 20.. ~mlY\u.tui\1.4u t-etux .JqrrPt:c.eth.Dn

~e. /l~Cjc.~~.Q AI" Qo. {>ofhon )\.eno~~ ..d.eA R.CIJ.lll ~QrJ
.-u1\e fr:t{.ce \') e.mhuhcil I:J\ Cl;\-Ch -

lD ne ru. p}, cDr~Ji~,o..rro\t-~ . <ln peur ,ô'd~nJ~ ;,
.une ~~v\i-h-lf·c.et.bVl de ~'Drd~ d( SC) of., [sJ - > .

. 50.r "-on~rel 70 ,Ct. SA ~ c\u \Jho"~hore en\:v-~ petr \nfâ
t-ol-Uln J1..aptde ) «xpllq.ue a. tn:we.-s Q~ co.ra.J~ns\tq.ueA

l''nt (<tUe» à ,cR"')'\l~e.1 Au. Soe

C / QUiSSE LLE!'J1f"NT

-1- , NÙANÎSNE'

i1Ocw. ....w:r /èt:.\lu.~ 2~ ~ .J'.une, ~errCù-le en penh

,dl'. 2. <i: 1"> °4 J- t~~p ..une ..A<trfO--'-( ~d'.r1Q.~ v--<Zro; ..un !=o.l'\a.P

,de CJl~~Je A~ -l'<W.)< ,.de }lIRs<;dl\'.lY\u\t.
1

J~ ~r-t~cen fer~e\- ~~ ,~ntr~ler .Q'eros(1nL .

J eo.u.-UU.f. ut Mn.OlHQ ~o.f r: :u'ètllJ> r~~iq-.ue",
<:gicmqlltl d-- -beoterua /'tUa.n.cl e.(le ~ et:eUQe "o\a.n.11 An f~m
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;mln~~ A. /~J )1.J't.h...mu..t ..impu (I\""a.\lf~. -if}, rmic ro - o~onl'SmeA
'J ,.du. 6C~. /lèt'1l€ o-e 1\.[ 2~ Rra.J~Hti d y~ ~\émm~ f)'luh-~t\r

Ce prD~Jf' -ur t~ .JL~CS_l'lt .Q.-tri '11\ A:1_0~ -1916

~Q f)'l' ~X~.,\:QJ--- (<tUf -\-(crV. 11JJll~ '1'~\:'1~rn~ Jloc.a. r\5~ '111 OklClho­

11'1"'- , ,a.u lVÎissis"ipl ,J -en G~roQ.:n. dL!. su..d·

'iJeA )1-<'.c:RerckOA ft ~u(""W:~rÙ iWur 4étermLner ,cp.l(.Q ~t

~e Inl\TlèlW t'e'Tl'IiML~e ~'~\e-m'1nt rnu.tr-\t~ ~ a J:J-oJ d. ~..-ettf

,Âcl.rI.l ,e.r:e,,...,-de dOTnlY\Qrt. 1\ic~~_ DU d'tl\~rer ,dP6 ,})i~~~~
kW" ~~. ..d. crmeu.ne ,d~ rh p,,-rJe Â\ J~ /euQ1-u~ }l.E'a.Pi-"''1e.\

~(\rr.t'lt /c\C\M Jo. c.~cùne a.Cxnen.taire·, ( -

.lJl1'< /lJUe ..du tfd.'ihm lènJ ..par )\LU'5s€.l\~mtV\t -ut m-tonk~

À. k t·~Ll.re A-uitrQrJe,

+(9 (1. =1-)

Q. O~::rEC.Tif='S' Il

. ..i'~~c..\-;f \T\~~ _1'Qf ~'1fro,c:~J.e ,d~, )lui "'",,'1.~ em~lI.t .Mt
.tMel\h(~~mmt :J troltemerJ .J~ ~ MU- ffi-ee et ),Ol\ô .olW t'mmndre
I1'Y\e4Uo\.e Q,,- i'rodu ct.o1I 'd.lJ~i.c..oQe' 1· tnit\-~mft\,t -)\w.t l'e .,..lLh~u
,ci ,d~1( 1I\\.\r e.ruJ.x :

_ A~ i'WLl.r ;eJt~., f. ('I\llJ'W.ll ,.Je t;,.eUl:tmervt" -J' ..un.

t~eum.t ~c..oru:b:~ ,A"a.~Ù{ ,â:. forhr A~:./..lM .eau -U4;e "'1C1nl



A\.\.~ ,CUl 1'~a. ~a. U'f ~n. \n:ùhm~J\t JprimeÎ..l re, 'l'dA t~~~ .
_ ~ \",ol1.r l'('a.lh~r ...tll\ tOJ.Ù: J~r('> At d~nJn:fca1Ul\l el:

Ae j>cJtlfa.JuiY\ -ct€ ~o. demanJe J!n:ocRimlq..,.Ie d' O)(~8-;1î(, (tl,~.o),

/q.w l'u.(","~ ~~ pm l'- CIra.~R, ,~('c. .M1î t ciJ,h_1Y\~nt A:-O nv ~I\.tWlI ­

rneQ /Q)Janc~ J.~ ea..u.;o .A.U~~ }\~a.e(~~ ~ur Q~ ~ ,--J' .un.

{ff.f.u~n.r AQc::.ondcùN" .. Arcù.1-/.
. 1, ~all tro"Je~ ..ut ,<:.~~J-é'€ ,.dM t-id.. -J~ k r~nl-('. et-
fwI- é~ /\..~Ll.t;t~: 0-'-'. de'cha'--j(e Ad~ ~e-<I ecmx d.~ AUrfciC.C::­

Ce prodd; tmt ",tri' j'--Ul\ '2"ACl nA /<:\ rpo\t '[\'Our 20 p~~I!r~-
t~ Au f--~\nturel \JulR. «!-t de.! c.bmr" Q.l\ ~ClC.g~~­

3, PERFORMANCE'

JI ox:r~o.,\tOl1 ~7'1-Ue ,Ja. }~J.im~n~o1'-()n e-\ la f'R­
trcJ:\.o", ~~ Vwrw /C()~h:t'-t~ni ~('<I ~~nU.~n \'Y\~c.af\ism~ J' ~~ù.ro.­

t~ l't>ur le.! />()td~ o\-~QniC\-ll~ cl en AlL\\,~Mlcrn-
J·et"\\e:;"..en'wn.-t .-Jeô a.~.()te.l ~t ,a.l:I.nbu: -,,\,\ prefl'\.(y a:.eu

,d~~Ltr\~C<itu,YI . ie., /IÔ\.~ A1el p~o~t-e.l ~e.Ilt- ~\r« ~\ ,6\rr'~J:;~
flT\QA.I, Qe.ur ,wf\~ri ~J-'\.On MI! peut clrt'. per1l\CU\~nte ,da~ fu )Upp~­
Mcrf\ Al:.\ ÇWJ~ Ai /T1\cs1f\b ,de ~e6 ert\eu-er ?'~rù~elY\~f\\ ...du
,~Ro.!l\p. -Jo. \râo.hR~olLch ~eI /a.mo-nla.~eA heur è.h~ a.~~';­
,<:Ul~q A-{ Q'1. PH,.de 2erm d~~ClMe 1- Jt.\ f€rts;lYlQnc~ cl epu­
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fa. /cRo.'J~ ~~ Jra.utC\.lH' ~r,~ ~{J'tl ft:\r ~e f-~lY\o.l­
/~ déiQ.,lmil\e Qa "hc:l..À4on tdNl\)prl~e I,..l. rc:u.r\-Ure. 'pr~tiw
~~ r:rlm1~ ,J'.ar~~ahol\ et Qe. sto~~J /<~<,..

l~ .Q. '( '1nt~ ,.d{.!;cu Q\-Ul'Vl .An plJ.12nt~ t'tt f.-rli. mml- ~\: taw:
.--cl" chClrrcmen1 ~drClU~·q..ue. 'fM' pwl--.Jrt ---t~n.h:th\.fuu· ~
-{-rcwel) ~Un ~htllX QPPfDp'tLe' d'eJ~~l'4 .vC'd'èfJf.,\ i"-1~o,:,­
h~.u.f1 /~ p~'S,\d~nt,~ Je" ,M.\e.J\o'TI A ..4ne. ,..w.Q1-ure. d.Ol'lT\~e

?U\.lren\' ~i-~ (0....\'1\6\ )\~sum~ >

. _ tlle. d~t ~-tre fC\~a.-&ee ,cW,>ç ,..eo~u:'-n\ du~ et-­
..o.u. IC--R m.J-

_ -fo.ù.e...k' d\x p~t-cJ-~n .

_. cOI'\~t>mm.",,-h()r. ~'r\ ~kme.rtrs T\u:h.ihr el MnslL:(it",'"
..a.ux ;UJI'V,1,JUQ l'Js r::\~ ~cLt.v< --U.\ ~~ .

\:''''''01'' ~n /e.o.u. ~t- to li2 ro.n c.eb

_ H'<.n du.e de je\. ,A~DYl c\~ /~Al Qture .

__ !\rCl,Qw, iwnomi.q..ue, )\~rJ-etb\lli-~·.

- )\.1%1 p~J rd~ !ll\l'lm~ -dl< ,.1<:\n.t-f fL\etq.u~ '

•

•
• •

.c
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2. - AIRE" REQUISE

!'a.i.rt to~a.~e Me'~<letirt 1"='Ur ,A1O~\opp-er Il\C~ ftcl:~f'

-dt rttr-;tLOn ~fl1le 1'~ JI"\' de·c..\)mpo~~~ -en rllt~iWr1 3"1'\('4:
_ ...v.1'\~ AÜ~ d/<;pr~(e",Lo\1 j,u .td.U.X lJ..'.~e.l .

_ ..une eU.~ o..ddl,hon~lle dÜ~ ~n~ ~alVlr<n'l'

~e.l ;\~~f,m(!. de stoL,lift dt ~ "" .
_ J~ +retJ:~yY\Hlt cà~ pre. a.pr~fca,h.()\')

_ ~u tet.hsseÀ dt Xa-dmi nls-h-<.Ko\1 \)c\.tr la maif\~~fletI\­
.ce et- ~t'À )\eJ-~ d.·C\e,-~,

-g" p~ ÀQ -ut ,llouh<Ub..Bee ,Je iC\.i~ser -U/\ h.rrclin vi~-

f t"'~r .un e ~Xr.'1~SlCl\,· -4tl~~w~: . . . ,
2).arv, Xe ,c.u.d ft' ,d --une etude ~rç, ~m\ ncurt' , ~ al~ h>tJe

r,w.\-- ~~ Approxirn:e /0:. \")c..rttr- du /lomo),q~hr de .P.o. ~
tl'.-l po.r"""'e..t~ ..o\'€l\tr€.~ :;onr ~... +CUlX J'Cl.rp~.l=hcl1 du €d..LllC

-\.U~ , ~\1 "d~6IJ' de d~~ir d)\1 hm ps ~r non op~'r~hc>'h .

3 TRAITI;;ME"NT DE: PRE"- APPLlCAïlON

,plO fré-hcill--I1.men\- A~ -eCLUJO AU~'el f~ ~~ A\1.ru:lu nè('à\'

j..ai~ p'o.r .MI\~ (lYULth hl..<l." Je J\d..l'S,CJn~ , ~Y\+~ ,-~,

~a. (r\~ c.Q4~\k ;dç, ma.lnleYlI'r..Mn ""''freml'. d~ dLJ..:ibllho~

~(o.ert .

_. ~e ptoc.l, ,.dl?-! f<.<1.UJc WI{'~ ,bClM <:.I.e;r d~ ~ruL1UlÙIJ de

Ill. Ll.Ls q YI Cl1 .

_ J:'0tt-~nh.{)~ ---cl' un nL\>tQ.U :e.\~ d~ i-re0_h,m~rJ-.

_ t", n:e:k.c.\-u,Y\ )~ 00. c:o~mQ.tcJ\Ül\,-du s-t>e (\"4 de..l r-o!>,>i-

b;.QJ-~,-d~ )\-LS-q.ued t;our --t"~Cl.YLte' fl.\œq.u~ .
~\lU~ J~ prol:~e' ;de 2 lrr~d.cJLOn R~~t~ ..Mn rni~lrtliu",

,dl: 'pre- +rcu.h.mmt,Je.! .ed.iVC ~~EJ fletr .AeaLm~nrct.h()_

')J r-lY'rI eu .:e ~ \: )\.e.q.lÙ! '

,
.B



TOTAL LAND REQUIREMENT (INCLUDE~ LAND FOR APPLICATION. ROADS. STORAGE. AND BUILDINGS)
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4 - .STOvKACr~

Je. ::Jcck:~ ..du <CUl)C fIA~~ .ur M~dMet\~ ·....daN> J~

tp~r\<:>d~ Je. non ~)<\,~~ol~\'I eu de ~du.c.h.è", ,.du h~u" J'o,ppt-.
/c:a1tm. ..,AtUte /5 d~ ,v<lnbl\.tl<l d~dre c.R:mcJ:-lq-u~. J~~e Al

/c.ee ~~t.h~.b """'nt ~n(,,~\:.aVlt-.u! ~~~AtDCka.r ~&t- ~and
tmtrnq ~\,mrDSU peur •a~.,l\~ ,.-41W Mo.-âa.tLon du d"t;~t- ..,.er .
Ae)wnArl:' /ClU)C «-":î{n~..l ,~~ J exp[iit-~~o~ 'O)lc.ole -'l pn{Dd~
,de rn DiSsel\ ... ) . ~ -ut fY\"c~ct.i.~ fll Q..\ml'" un .l14hme .,dq .lh
c.",ra.,:.l...b2 .-du. ;\è"'''-ï~r .Q,T- Scn CJ:)Û-.~ .

1

5- RE.WPfRA"TIDN 1)E~ ~AU)( RENOV!:""liéEI

J.<i.. /c.o.phw/ .d1Ob Çai\lo Mn~\M::.a ')'\ou.r flnq /l~U.ht?:.'tl-Lti"

Q\7ntue.lle ..Q..It 'SDUven.t -«ne part" ..m\-fr~n.~~ de. tt)l..Vj {~ protê­
..d.~. ~U( C<i' io..i~ jJ~ IY\D?"!> ..-uh~~s~ :'::>~Y\\' lCl col\~ck d"J

.ea.u.>o cIe /'\LÙss"-\\\?Men.t- pour ~~ ?rcc.é.de' du /\Lli~wll\?l'Yl\?J-,

ju pl-Ute, ,c\<i' ;\ecouu\~rn~l\\- pùu. ~'''\-''~QJr",-hon AcrJ" J ..Pl:!
...drcU'1.4 )OLlh.rrCÙM et J.<l l\.e'c.U~t.<r-l.On d~ .ec:u..v.: ~YI OJJt'lQ
~u.r Je. fl;t\t'?l'he A1..e j'ùri~o..hon l~l'ttl:"

, C / QUA Lh~ D~S EAux vse: ÉS
1

.{ _ tH?N"" e: E'5 DE lOA6E

Jo.. /conM.lM a.l\te ,de lq /'tt\.Cl.f( té ,du l/All,>c ~~ ~

kaJ.tu .e.\ ...ur\~ /donl\ie ,d'..lmp".\o.nœ ...dot\\. fe ~a1\l\i"} 1W\.Vt
A:~rt\er A~ iii 1leCl.U. ,ch -\-ro.:J emeIl.t .de pr{-o.r Fe.:oJui n ef A.U. Il'll ~ct,q

k .J~~ tOLlr d;te.rmlI\U .1~ ~)(l'YI1CeA de. )'e.xp~~J-Ùlt1·
iddd~ J1etc1t trt>\,.tM,J-~...ltl\ to.~ecut d~ ....~nsh ­

tuql\.t" -1:-Hl::l\h'ef1" --cl' -Urw ,CCl..U _UH~ do meJ-iq.ue )-~pfq-ue'

ér. ,",["m« hrr.f"'. ;Q.,. ~d ~r~n.r ~\'\ .tl.4-\eu.' d~ <:eC\.41i ~.~cJ'ÙJr\
A-u,r t.. 11MR de Jo ~Qr\~~ f\ff~..L";r\ !l.'?~o..~\fi' d.1!..\ ~e'mef\ts

....~r~~.
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. 2.C...
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~ 2?--'

-to.\:'\e (a:.·l)

•

Cons1itucmls Npe deau
,

usee

Gl"?~ M~en faible. .

DBO :'00 200 100

Sc>\,des e fi suspe".,ioN 3'50 2.00 100

A)o~es (tc>to.\ ) 8s 40 lO

Ol]onlque 35 15 e.
ammoni0.c.ale. 50 2S 12-

fi i -h-o.rC- o 0 0

Pho~phore ( \otnl 20 10 6

or9",m9ue 5 5 2
. .

15 7 4InOOJqnl que

•

€ow Cel> p~ra.;-.J-l'tl dO~\J"~nt être ,q.uo.n.h~·t's. ,d '.UM f(\~n

'Î'réc..L4~ fot\.f t\ok ~ct..U AUe'~ . Ain:,t , ;,e Ae~ l"0s,'i>l-Ur ,.J'apr.'~ ­
~\'A 2~ trt'o.retBflc.l ~ ~a. ~el-m.h~1I ~erL\e- ~t l·~~\cqc.lk' ~

mc>~ )';}~teO\p ,ckran.t Y''<.x.r~(h.h.tivc·
J:e +ro:ü-em~l\.\- /~ ,f~ - Appt:Cc:J-ù:>", .À 1'o.,(de d'..une.

~~(ll\'mtJ-uo'" frimct.irQ fU me.~.r-q je /I.~clu1.r€ la. de f1\C\lH:l.e
~()c.Rirn.tq-ue ~'\)"/,jrl'\e J- Qo )ot:dt<l .el\ ~~ndO"l\ M'"4 ~p

{fi" o..~ '1.c..tu<. 1'0-4 ;a. e.tlnc~rJ rcJ-~ .e.n a.~t'1. cl- ~I'\ pho'th\)~· .
i~ ~rcùh!Y\erJ-~ f"'r o)(~d;-t~1I :d~ aq"r d )~. Qa.­

~n~ ,.o..~~f<\ Oll. +etJ- AU.h..~ ~r()cede .. 6\o~r~~ d~ traite­
me rtt , )I.e c:l.ui~e.r\t ,-ct: Q.. h ~a. \).B.D , ~u ~ot:J~ '1..1'\

.4W~'r'4\0'l\ ~e /ll\eme A.l\.li!.- :.fleb ~ru A ~!1 ?hos.rho~ .
- J>c.., ,éoI\1re.. , ~e 2a. f~trq"h.on Qe n.~p, Jl ,..cl~ V'\enr
~\&I'. AI'. /I.;clulK' /C-QI\4\'dua..%tierywvtt 10. D.e..D, -Pt-! =t-­
,du ~l\ f-tW~I'\-I\cn ,..~t -rn'en 4U1'. l~ '.Joc.'YT\~n.h) /fI.Llh\tt~
(l:1:~tl:-~ phosphore" - .. -) '1..10-el\1<: ,li ~' '1J-cJ:- ek t.elel'. J- Q~
fln{c..o - on~)':H\\'-çm ~ .



$~l\~ (l'{\o.l\it~ (ttn~r'"O.QI" ~u/(,OMh-\:u.o.l\.~~~d~ l1.<t.U;c »-~;eA

,A é\l"O.6er pCl.\r it(, c\.lW(rtnr~ 1ftlc.;d~ ,d~ tQtra.h.i:>o ~~JI' ,Â~n.t

\J"tlr(o..Gf~ tn (on<Ju,1I -du. c.Rf1\at ~t dl'.-l exc.rY\c.~ de AUo..flth' ~
la.. ;c\e?c.getry' Cot ,..a.\n.::,i "tU'I. ,QI'. Ja.pperr d' o.M.t~.t>l\ --du. »0­
~chul)'\ (R.As) Q.t ~o. ,COT\ek~t;vl\; f\ec.triq-lll' ,q.uL sarJ- d~

fo.r"'rn~J~ /qAM A~~u.ew.J- Y<t FerYTI;~bith~ ~ "b.::.Q , irn~~n.t

/p% de f€'-\'h ne f\~e ~c\on'" )1~ 2f>ne.o /a.rid~ ~~ À~rrù. - all.C­

~e.l ~e,..dQn!' 11'.<" ~l\e.:I kTYU.èle.!>'
. R·A.s. d~ 1'c.QU. d'irrig Clhàn

Na. = Sc:Jium • Ca = ca.\dum, lv1j r l)'\a.3n;siurn "O.ont- ~xrrim~

-Vo.. (rn e910
3Je M"em~ ~"rI-l'1 ,C'l.r\-a.ll\eA ~c:mte-s :st>rtr 4rèJ s~n.::.t0f~

~o..u.sodium, ~cUJ,.x cg~oru","" é <W 6o\E' el ~X('tn.t- _u,,~--ftm(­

ta.h.~" ,Je ?~ ~R,'m'l.n~ ~<:l"'" ~o. J;<:~a.'d-f
2. . 'INCIOENCt:::" SUR L'AIRE' REQUIsE

En ~ ".-.\-e+e'rol\..\- .A f ~6~e 1I..'2.. ,cm M A~no\.
A:.ornph. /'1-UQ. .ce ~t>n+ de.l Jonnl:.~ ~Jro..uQ'cru-~ ....q.tU l:.O"'\"h­
,tltent le.l po.r<'.in'\èt~", ~'~!\t~~ -t'o\l.r t. J~tv.rr\il\""-\:-~èn ~e

t'a1~ )\eq-u-ù~. tQN> fe.;to..ll\-6 ("-~ , 21'. c.Rar;rm~n.t ol.f,1 Ult\à­

h~n.f j,Q. Je.a.u "A.lM.e étMt +ru c.JI.Lt;q..ue,,,AQ ~D~l1'ef'n~ Je

4~lr ~t- {>ermeT ~de dèkmj,wr MnQ. pb rqn.~ ,À-u.rF-c.~

tou.r mo~ .M.l-~,

10\1.< JI~ ~Gil'\.i) /d' A..\I'\Q -t~Ql1i ~c.C\.tl()'n t'~..trnineu~ , t
c:..g~1 ..e1l c:\~m<!'nd~, b\DC.hi~icp-t'1 d'o)(~'}l"q (t;I?D) p~~~
4~'euee fûl.l. r ;l~Ir- ~4W ,.dl( .k ,<"~a7 ~drct.U~e <rU

..d.€<\ ~ Y\~J..du c"n~~ -de. J' "c..u. U4 é" .... c.. 0 n6 le.r-;: mo-h-e c:...(>nC.~p­

tWn {lU)to.mmmt-~ ... k AUU tCo", ~d'l. r ~a.eucJLOn --e\~ ~

ÂUfac.e Jl.eq-uW tour n.otre A.~~\-~~'

•
••1..

• •
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• .J



TQlJ~ de char9 ertle.nt typiGl ue en D·e,·o

I ..ri3Qt,'o~ lente.

tqU~ typiGlu e,

. d'u Ile ta u useé 0.2- . 5.6 kj/f,q.d.0-

( urbaine.) '*

•

•
"f..

&.. ~fuC\J- j~ tC\UJ< ~JreulR'fUe ,J'qppt ,,-;kil1 "ctpprorte'
tour nCl~ procldé dJd. P)Y\<:.\lI\t-r",-\-\.On:.(n .D. s.c Je 2'~o..u \U€P,
lm pW-T /~..JcuPe.; )(. <:~qrdtr"en.1 e.n J)·~·O /cp.t"- 2'crlI c-ompCl­

)\.er~ /~~ Yf..l ..",rwr.s. 1"mr-o.s.€~ ro.I J'Ajem.,,- An:e.ri.cetil1

de ~roh~.<:.h:ol\ de Y' tnvironrw'1'\'l'(lf- (E,P.A) ,fi. ~.., tClBPe )u.i\TQI'l~

t"!>1

to.l:.\t (lt. '-)

~ Je. ~o..u,< de ~RQrd UM'1\t "-(P~"'<:.~~ 2a. <:.v.o.~ ~,YI'\uJ~
tcta~e ~l\ l'>.E,.Q cl (v's e.. )Jd-r ~~_nc,""b~ de F r-< de. ~o. ferioc\f'

.d'e'l.\'Je~.J<:l.ho·n ~e Y\otrl:' A-Ifte.m.e . ie J.:'r~"-m.ent de eu \Jn­

~W~ puJ- jl\Q 1'0.1\ titt ~ithqu.'l f'our [lO~ 'troc:e..ele". :tJaM

/w"\o..(l\Ii p>J, A~ sfec.l~(C\-t"'N p€U~l'\.t~\n' d"l'\n;~ fo.! lu ..v..­
i ~ni~w A hk Je rnE'~\l.{l:' ,d( ;.ld.U.\rf';1 <\rek

ru", ~(Cl~<:ltP ~, r!~e.U /du.. rCl.U" Je <:.~r't-)1'\trJ cI~ c.en:
tL1uul'l.f,; de Xeau l1A~ à de P" ,MI.rfClc.e ~~ ,;4€ r"t cll~cute
1'tLl6~" J;~a.i.Q ~q~ j)'l \-ro<:.~eun c..t~p.t~ .

~. LES fLEMË~S A L'tTAT D~ TRAC.~

:!o.. p:,n~ el\hu.t-";n ,dt ;l:.er~nif\.'> é\'/mQ.nb:. ,Ci jl' clQT J.~

t(Ol:e J~?~,J)e Ya 2ot:a.~Qhoi\ d.u Af\dLu\-n.~ / cI~ ~eur ..(~­

tctt'\<:~_ AeQ~\N' , cl de -fa. Q~;}ù.fcJ~\\ ~ ~eu' -Cl1 "'."'ro~~ -­
fY\'\lÀ"h"rq ,de 4-rUJ-~lY\ertt rrJî:~\f'\CU~ ,C\..\)'df\T Pe ~et d~ ~el1'

R.cUl .-t\A~ Ao.~. Q~ ~e~CUl d' éct,lIû.r. . >

J 01 ",1\,\.6 ~I:-Lo'îl M.. nd.(s-\e de k '<"o.~ Cl ~~~l.e J~
~tn~ard<, pc\..\.r ~ ~c1U dl< b<St.,>scl\ -CUI -Ae3 <trJi> de.ô ~~elT\Q."h,
; n, 'L L \ 1 _"'0 .... _"".,.,,\~,..~ '...
-v A. eJ.a.x d.f:. îr......'-..-..... _ ..,..··,·:~l,--x~v~::::-..c~...' T-\: E\~.i-~.~ .. ,.

. ''''''!'''''~:-'''--:''{''~~'~~'~f'~i,'!'='''- ;("'J-ïi'\/ \.- ,.,_ .. " ~ .. .
"~","'("-7, '(-il,· n·. 1'" i.",)

<.1 -11 1__ . t-.~ ')~\-r~'

"~~':~~\' il :,,~}. Ci~' v ~ (J"- ~~
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Conce"t,"o1ion dl2'5 é\ement'5 à \ 'e.~Qt dl2 Trace

Ele'meni 5 ~orme de l 'O.M.5

Arsenic O'OS

Cadmium 0.01

Chrome 0.05

Cuivre. 1.0

fer O,~

Plomh 0·05

. MaI\3<1n';'e 0·05

Mucl!re 0,002

Ni cke\ ' . - "1" ,,:. r.

Zinc s,o

•
-'-'

,
•,

~alV> 2' ~fu.Je ,du froc~e' .-Je de~\1" ' nOUh ;\.v(l2ndmN

Aur Jo. J~go.r~ dei Q.\emenh ,À. ;' €Jal- de -t~\!.e l'.r ~k raJio.lltè­

r~ me nt .!, i Qu va.Eu.tn )\.ec..o III m. a.n.d.Q~ )Li:~~e.n.I: .-c\ ·êh~. d~Y'dSlt'eJ

DI CARAC TËRlS"11Q u~s DU 51ïE

fe,>, trQJ-", PRtLq.u.e.. ~~f\te~ ,0.: e()Mid~ ..-darL4 ~

)lè~" (h}llJ~ "Sc:>n.1 ]~ tO\D0I'a.),~ . ,2~ =e. 1 1h 0~~t\? .
~e ~afficJ, ~ ~dro.eo"fe 7 2a. q.ua.[l}~ Je.! -('~ de A>.tr('t~

~..Jet> ~CUlJ< "s()I..l~<:.rrâ.l"..~" 1\l~'? tetle Ai\\Je.Sl-:.aa.h.t;n .a.ltR4-
"AJ<nfiili da.n~ Re C~!5lX du .,.,}e de dwJ()l'pern.~I\.{-- d~ N:>\~

~)\~r'fw J. ~l~qf-';'n ---tl'n.+~ ,"
-1- J.OENïJFICATJON OU SITE:

io../O>mf~exl\~ ...de llè!~l\1i.f=.h~1'\ du "';Lte d~~end d"1

dll'lllTl.ensioM ,de not.e ettt.d..1:' .d- Je.! p~a.~ )' o.mn'\:I\~em~l\.t

1~rrlh;,iY'<' iU.\,\Q. ..-~~ j>V1.at "de ..zr>mm.e"cif ro..L ~e

r~rer JeJ "tetfe.l> non npkt-~~ ..-e.t ,d' <\Wtl'l~r dQIJQJ\.h:uJ~ f\.otN"

•
« ..
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•

/~h,ld~ - ~o. .&Nf A.u. ~d~ ~l\)CHl.t' (IL' 4)/Q. ta\:,\e

C'arQ~ téris \iG.v~~ P.oc~d~" co"cerf,\~~ Co 1'/\ III <!J\i Q i~s

.p~"''''~'Qbi lit~' dv ' ;~fi\t .....ti"" ro.p(dt ' 1. taux d'ql''P\(coJiO'' qV9m~"te

sot ' irrisqtion le"te cvee 1" p••mfo.bili h,'

rvi."." e Il. m~nt '
u~ "'ol d. mi;; 'Jrand. pttmiobtliti

eenvtenf plv. qv, ,Clut...... p~u,

?c\\u-tion
,,,f,'lhnho'n ro.p(d~ 1lI) l'h(~h,,<. q l'foxlmi\1,'' .Iv ..ile
i.ri ')'Ùiol1 i."t. d'un aGtuif.-~ potabl. l:t) P....s•ne•

pohnhell. d.~ d 'QQuiclud. (,oJ dlrectoon dt \'técul.m."t
e= , SOUhn-C1\ - l~) P•.,ibilit.' d. «<01'.""\'." d.. eau.

"~.5. . S O"~~"",i rlt< par d.. puit, eu d~

dro.in~ à: d..~ f,", d. "Ù'lri ca.\':o" '
-

PI"n
'd'

L~ d....\"pp't.M tilt urbain p"ut cl:
d IQmm~"o9'lli.ment tov~ \.~ p~ct ..s ttrme aff.àn la ""..ibihle' d.
du I.""'\oi." ' \'0 po,ns,(of'\ de 00\..., system. '

bi rn tt1~n~io,,'"io tau, 1., ~roc':d~
S'il uis\t dt X,ht.1s nahi h..hb",
il ~.t ~uve"t ilf,'dle d. contrilltr

du sd" 1. b"oi" .n ...vrl'a•• ~t 1''''''pIA.ta-
'lion,

Uo rui.s~ell" ment iou' 1• ., \>roc..d~
Cc. p"ro-m "t... peut ..mtoé<:h"'"
ou !i"'lhr ""~ u+ib", tÎl'I ,

l~co"t.,,\.' o\,timoJ~ d'uYl 5th ~onnQ

L., Ptl\t .." roid.-s peVV~l\t

P",,,\ E' ' teu .. 1.., pfoc.cd~ ~
q ee",ït,.. le c.oÙ~ d.~ t .....~u<
clt t~rro.~~"m ..n\ "t I~ M'qUe.
. d'oro",,,,, durant IQ pOr(.,cl..
d.> (voir ..vih) , li-

lf- I1Jnt ?lIt~ ~J( c...S'>i~ l'w.t t<'c.\UH" cl~ O<..l:>TlAihe\.. d'l"~ ~

~abiRJ..· /q..uand ~e sJ )elli~r\~ ~o..rLtr: ~r tll/.,J 2eA /e..uQtllN:.l ..llW-ei-
,Pe Q. prOTl'cLlIli, r ' ie /<:n.h-;~ ~e Jo. pe,J-~ m<>'xlmo.P~ chi rend

--de ~, ÀM ~o\\-CI0"" ,d~ tell'tl 0: 1."n.t" rncJJ2nnll \. ~D·J.) ~t dIJ.

~'F de. ~roc.~d: J" f:Qtrett~n ertte jR (,lr ~ t-Cl~l ~cp.te d'U
tcn.teA de ~5 % peu.~Ylt Jt>nl\~r cl ... O'Qrt.d.!, ;A.ucc:~ ,.MIr..Q~

1'fa n ' 4""ic.a l [5J

2.- LE RELlH

~e ~e~~~ ,du -krra,il pE'll.'...l~pu. ..nw Je pcmp"'f ~<:JlI'\O-

Je.I , i. =ür d. P"'TYlpcvr ~t Qa ~. nU'p.<::l.FQ.1TTI.(qu..<1. J<0J,.l< L\Scv '

,
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dt~ens., ,a.J'M\~\\f d' ~~~€trttOJlDf\ ,")-UClnd ;Q ~)(llJ:'?' ,\.\nl' aQnJ~

~lff'1'rmce ,d'é~e'\YolÙl" -tn~ j)a. )O\l'U J~ -€o..u.x ~~~ l't)Jl' ~~r-

raln rd' /arptec\.h.()II. .
3. Lf . SOL

ie ..A~R..du ';'Ift f1oh<nhe~ c\&1t -;.,\~ d~\~fT\'I"'~ fn tet.01fb

••

e ~ ~rorn:'t.t~ p~~iq.uv, ~ ct rn,\.\tq.u.e. e,t C.RiN\l

Tableou des pqramè:he" e.sst?"tie\s.

P'cpri l'Je'" · t t)l ture et ~hueture d\l ~t>1 ,
PhY~iQ\l~ · Proti\ en profondeur·

pr0l'rI ~t~5 · t al>... d',·,,·Lltro.hM et p~'m~Qbilité

\"':1 dra.\lh Q,IJes ·tes,t d'Cl Qllifc~

Prorrt'e.t.,'• . P.H - Copo.cite' cr e'c.\,QI\9 e en

<:him\ Q\J e", . c.o.h·on (C.E.C) _ CDnduchvih: e\ec-

trlQU e et QbsIê>rtl'on dl) 1'!t'lD~\)hon!

~·1. PlZoPRlETE:5 PHY516W~6

~.1·1. ,l::-XTUR,G: ET STRuCJTU~t

fa. t~xtl.\~· et QQ, Atr<tC.tl.lN". --J'..." .",,~ .:5onr d~ CL<'~C.6.

rh'J'>(quu ;q.,tU: .Anec:.\-t.n.t Au ~~prtJ."'; ~ dI'Q.lJ..Qcru-"-~'
1(,6 ~ea..-l.W> d~ ~e)(h.t~ SDf\t ,Je~n\~ ,o.u Ae:fo.rJ .4~ pOllr

c«n.t~ -AeQatrrie }lo.Bfe, ~e ,bIQt ct- .A'a.'oâe t~s~T\h> >dClll1 t
-:so€. :fc,Uf ce f"""rt 1 À~ fa.ut .Ae'~e4~r ,de.! W<:t.M ro.n.u..eoYY'~ tn'.q..ue.l
e.I- ,()'C\~pu~\', ,ÂUr "'-fW. <P~irLC"\U:lY\ ~ ....uh-t·St~ <t +rcwef) .(le

rmonJ.ç, e.I-.<tW-' ebr fro~s~~ rOor k SOl~ 'Su~ sb~ ~ LJ·s

b-e.pClî\'1'1er\T ~ Ayte:.u. tk\~. J.I!:I "'1c:Je.ww ~rl> ~~~~ ...J. o.fI1I

~~ ta.B-f>eC1U. ft.u..Ccr-onf ~C>I\-\-)e,j ..Af\f.znra..UQ...! ~\'.b c1:ClrY\.-J.~..cIE'.

fo.,.tcu.f~~ . [3J

• •
~ •,
,"



L cbu ,de. tll.xture AlJ. sJ ,,}.l teqninot,~e. ;f"ire<'
~E' AlQ<,~1' t0\tr ~"" A;"-r\Mè spnt ':tCltt~ -<W te"_6 \~CUl. Au.l~l1l'lt­

to.b\" (.[-l-\

Te,-mes '1 inéro.u"
t-lom" de .. das..e.. de

No", .. usu els Te"ture t~<ture d•• sol", d. ba>e

Sol s ab'lI.u< - Sable9 roe,..I..r ..
~.,j,I. \imoneux

Mod.re", ..nt lim"" s..b'eu.
9ro ..,.; ..-,. limon "Qbl~(J' fi"

Sa1
1il'llo " s.obleu-c tri. -fin

limoneux "l"y""ne. limo"
5ilt "mone.Ox
'Silt

Modérimenl- Glai." \rm"n"\he
fi"'" limon 'l\Qt~" sabl ...ux

li",on 9\Qi~. 5i\t.u"

Sol arsi leux - fine -
A'"9(i. s ..b\...us"
A<gih s.it~~u ..~
A~iff-

iv, ~I>t. -"~ fM t~~ hu<! tri' ~Ufll.""'\" '!'oA "; clrcu:~
-oA1'q.ua.\- J .-\f.k""I\'1I\.t --un rq~ tCl.\tt.'€nlcu;r- de ~~ ,.cI.p!"l!.:­

e~ p'nda"r MM ptrtod.. Ali. tll.mps CU<\~ rroPort - .R A~ uP­
b,j- -ut ---"tU" J\)<r&ihJ~n ,d~ /wHùre.\ ~t- rfk dcfrt.J~
~mrc:u=.\; ~ IY\ '1n.t /o.ux sor". -trnonell,>< - "

leI )~ jla.~eu.lc pw.u-ent /eteo:.epteu ...une Icv,-dE' q-uO'l­

kt; ,J.~a.u e..t,Mç )tll.:fi e,ntI~n-l re<.l Y'fumid\h' P~~Cl" !'~~~ll\r~­

[eh; /ca.\c:;.c~~ n'sheru{' ...IWt- po.rtc:.lrte~rY\l'nt --tm~o'l'r"'n.t-e peur
AI'.! ~.Qf-Llrel ---q.w'!lI.e r-eu~n+ Aes,-d-er "e-ont~ Atn~ ,»4bmet­

~l~ crtA. .-I.lrt<1 )a1ure<-h-~1'\ 1'rc&'~ ..de ".&. t'Y\<1 r1~ Jlaun~-

A. f~~Y\t , 110W FOlllro~ 1et.i~ /<tUe5e:t-Ue.l e;e""'ld~1<J
MI" Jo. ~l:rLl.t:b~ ,d'-ul\ s~ ~ ..e.ll --Uf) PQ,-c;.;d-"" ...--c:p.ti

,f\<1-i-i..-e À Ja. 'Oah(~w'-- Jl<1.DQt~ _d~ ~~€6 d~ 'Y\Q.vi.~C\.~n J­
-el1'J ~~ f.,\. ..-A LIre-i"f tiR.\lE'-\ ..-de 1:eu.l trl\ ~JMe II'.! -fQrf, eu~~ •

v
:)3

. ­...
•



•

~C1b\e(n·(.\

Ar9i~~ a 211 m

Si~r 2. - 50 \-lm

So1te +~~ fi '1 50 10D ~II'I

.Soh\~ .fin 0.1 0·25 "'m

Sa.h le l'ri 0)' e.n 0,25 - 0,50 mm

Jabk gros 0·50 - 1·00 mm

Sab te h~ 3ros 1·00 - 2.00 mOI

Gro.u\ "-f '7 2..00 I"(l '" .

4 P<\ftr: /d~ Qa dl!',h;bu.hèn -J~ dimen.~01'\I.> À~ pat~e-u.­

O'T\. pmI- /~ MFrt.1' ~a» hia~~t de da!..!.., rl:~~t, \( du 'S<:>(p

SUfU"e:! StqW pOUf d,Aumin'à" .Ra. cla.!>le de. h>-+uN:' de Y\I)~

-soQ·

80

PERCE" SA.O
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•

•

~ ,chr.; -d'..<\~ ~J' /<fU\ j 0 beM'? <;.truchJ{<, ~i A.o 1'0-I.:\:,01.Pl'..!,
re'~\s\~n\ ;:;: Jo. de'sit'\te'rcJ-~V\ ...-IW? ~S> moLli@e~' eu ~C>J€ti.

$je ~e~ sot. ~qnt- d.. -fqr'f~ f>"'\v" ,<:ùnc:\ui:>en\ ll:.<:1U.cl­
~'C\.ir e,t- ~cT\t-1\u d~ifO.~~ p"Ur C\4Jurer l'.-{n'f~tn:J-u;",-.

~. 1. 2.. PrW~JL ËN PRomNDêUR.
fIL rro~~ en prorttdwr .u\ A':"'~61h:>'ll\- pour ~e J"'\J'l!.lc'r­

)Jl?ment c\% Ao.cÙ'le-\ J four Jo. !t~\-el\hol1 .4u c-ov-<.ttrucrn..\-s. d"'l

~cW)<: ~e:Q par ~e" rc:lr\:'<:u\~ de sJ Q.,t ~"~I\ pO"l(~ Q' C\.Ji.oll.
~de;\~nnl? .

la /\~hY\tlon de.o /~\)n4hh.w.nh /J~ ~ w~u .teQ q-tte

~e pha:.phore ) je; nn:teuvc Qou(d.., el de.! II.'Ï.ru5 ~r rnc.h..o....
,du cler~\ d€ =nto.cJ eni~ r, rc<""~wQ\'J ~cc~oidC\.PeA et-du
*€mr~ de ;\~".\denc.e. --de.o -ed.,U>c k\.l1 1€.· sc€.

do. tro~i'\.O\e.ur rmiilima..Pe de s.J ~01..lr)c;. PQuf~r-t de.!
~~~;n~ J~ J~~t"JOII ~€.~re ~I: d~ ~'O a: r-s m· le. C'cr~'
ArnerHct.iI dt.> 1':3"'*'\'\,\ c:\e \ Armu ,ch <::onc.l?,.t A-IJ."c J\ btl'Cl.. ­

tement dl?/J'Agt ic Il0 u<'1? el- J. t.BA "",t proro~~ -Je., PfCl~"

-dWr~ des.ir.;h \\01 pour le., d~~""N.l\.tt «lroc.ed.1'.4 .

1
3>4

-.

prori\ en prOt"ndeor- Ccmment ct.\ res, .ou sol l ",ih-u)

< 0,30 .;;: o.t; di"'=b1e pour 1. ~rOc.'d.'

d" ruGsell. III "nt- .

<l'si r",hl. \'Our l'irriqo.htm
> 0·(; e, ~.5 i."te ..t 1. ,uis~.l\.",~nt.

Mslrabl. pour- hu~

1.5 Q: 3·05 \e~ ptDc~dé, .

3. Z, - Pr<OPRIt.TES H'I{)RAliLJ~UG'S

1~ ,.drOvi~ ,J~ ~dJ.l,<' ~dd,YI1 Qe ~oe ~de Qa textu~, de

QQ.lI~ru.cJI.I.(Ç. QL.de X'a~~nc('. ,de co;;:h.Ov(I\r~ ;; ~'Ù.QuQ~merJ- -dol<,!)
QIl...(j&(M -.A()p . .:Du.. exe.m~u -de ,e.uri\rcUf\.\:~ ,,~t~~.fl!.! ~cru.r-n1-ll?nt



è.t~ ,<:\~ 2'a.-rf~ -Impù.vne'oJ5f1e oU du -sub"J,at-l1"r1 ~ Mr",roiewtl

-cie M- ~ )..ln .",J .Aa__~\lwx '

t.. i ran~ T1\ lS5lv\ te' Ja.t-érc>. ~e ~t 1~ ta.u.x .de p~n::o ~ol-.:o'1 ~Ol\\

,d~ {lo.re<ll\et~ /qui pw.~el\t it",l.h.. Je tCWl< cl'"'~lotLollor'l Ae.6.
.f-Cll\.X --WI€~ p: mcoiJ\6 /<1ll'~ ",m~l'\.\ Àup~";wrs (Ji..\. ~dcw"- /OAl

taM" J' -I.'nfUrcJt.On - ~uç ~.,... ~\-;m~ À. ~<llUc cl€If~'

Al.'/apr~kal~'n d 4J--li d~p-erJ€n.t ~€:I Yo.r~m"n.t.-.Jo. Yl'1.DUIl<1-­

r(\.~yJ- ~..-tic.Cl~ du €a.Ux, 2", p'v.m.(",hIMe' /c\e. -\h ~uLk~

.~ Iftu ÀutricRu-~ ---'2,., 'prof--n\.d.Wr ~d;t-e-lmil\e ,{lo. L~a7f
~d'cUl~cp.t-e mc'l.><Î l"I\"1.le .

ia. ,Jcw,i-r-colù,n 2.0. pb /le·c.e,Je )~ r-elI'Y\~·o..biQJ<1~

/0110\ SDt, ,.A?a.~·~e; rqr ~e .soiP Surltey s~..J1! U.." ))epar~­

ment c>f Ay"c-u\fure -lAt-- r~H.V\'t<.; CUl ta.~ \~ SLLl\J"ClY\\- floTi

Classe 50 de perlY\~'abi\ite' oovr I~s so\'"
:,:>atUre-'::. _

Perme'o.bilite' du sol c.ta"-5eo;. -
( cm/hl

c 0.15 --- _____ he" \",,\..
0,15 0- 0.51 ---_.. -- I.."t,,-
0·51 " 1.5 --- M"dl'""'mtr\ f- lenle
1.5 " 5.1 ------ Modéree
5,~ ii 15.2 '. ___________ Mod"""'m..,,t r-aplc\O?

15_2. li 50.8 !1.", pi de.

> 50·8 ----- -·-trt. ra.pide -

tu, cherc\'W~ de. 2'o.rm:e tt1e,. o..:lronorn ..... ~c:lm;"cctil\~

-eh j,'C\\>~u.~CIY\.~ sm l~ lU<fe.nçn<:.e1 d,<t:ve.\" pp€.~ p'oros. ~nt peu.

l~ +rO\'~ prindpCUJJ< prtJc",'d~ le, ll'aleu~ ~\- ~C::Qrnmctnd~ _,

teor\) ,A--u.i V""VI.\:-e3 : -+o.l,\e 1rL·le)
Irri<;)Qti"" L~"te inf! Itru~o" ",-"ido. !:l.ui".s....l\e"'...nt- _

ir1terva.ll. dt ".,"'••-
bllih' "-oc~r\n\'\e 0·15 0: 50·8 5'. 1 0.51

••

. -•.
Clt\l6e. de
~rmeo6i\i~.'

M"""":m."~ len';, a:
Hodli,"m.n~ mp(d"

A~i\t. \imoneûx ci
S",ble llmon"-ux.

50.61_ -d­
.5o.b\Q Ilmon<.Ux

/

A'9i1e el'
Ar9il. \lmoMu).-



•

3· 3. PROPRTE'Tt-c::, CHfMIQUr::S

. Sv, ~ror~fh~ A::Ri"l\o/-l~ .J-lt>nr Âm~o\\-q,J--<'.<I -dClIAô' ..e'~t;md.fUln

A» fotent(eP ..-J~ A€lI.h,b(tk ...cl'..u11 Â~\-e~Q ~e ~ttrcJ-~VI ~eV\te .

t., -tffJ, ~eur d~ ~rrni nct..t 1'~\meT .-de ,llcuAl.- Je 111V-€o.t< d.e~
..de tc>\lr.l ge!> ,c...IH\b\,b 'l.h /cpM ~ oecu ffi\\ren. Rf ..JC1l\i1 ~ç 1mf~~

~ tnraln -O»ec Qe. ~rd.J- 'èmu\.\ d- ,q..ui '!.ont ,A.wc.~rh:~e .-de

/c~, --du f'" @~~ À .lient t~r m",· ~lAr ;c.~\\.e ZCI4e .J
jev\ ent ..a.Por;.. ~~ i..w, pcr4r 2€.6 /~cnLI' p~eur"" --e\•...ctr~~e~
~e.6 !Tn.ocL:rcC\..\:u,:;J.\.6 ;0.. APflflt..", ;dOM -tJo.. corn ['WSLh..ol\ d.u
pot

A? ()U,\ ;C\.tL"" .s; p~·Sf.Ylt ..ètu.d.ler lE',! f.>Clrc<m,,-t~ cRirYLC­
--q.u.e. Jq \')(L\..l> ArÎlf'osrton\s /dClrv:, .Q·'1?pro<:.h"!,,c-Rn\·q.-u.e .ste

tci,~qbi ~d€9 .
3.~. 1 PH.

Jq rrne' caf\i~mti rC.giffilq..tL€.l .d -G-;beo~eL1 .-Je trol~­

iln€l\t i~c,nT- A~e.J:~6 pa.r- Je p.f\du :s.c,P. jP ÀnJ'&encI( T\ot.:im­

!YlwR1 ) 'en\~em~n\- du f~o"r hôno. G cu.trç . \Sf\ T\cle ..JJ..I'\~

)\.~d.uJ~.., ;(~\èc\ ..a..ciilÀt~ %~~\'1J-l€.1.Â-l Jl~ 1"\1 te>Mb~ ~n

de"'SD\.l0 d€ 5. ~IH\ ..I(.~~ sur ~e.I ~an.r~ .e.4t ....u.nl( d.onnéE>

.-W>-I"Y\h:e \le /<t ...Xnr.:'}'\e.... ...:ddrll; no~ Apprc<:.h€ . -\-<t\'\e~' Il)

R~su\hts des 1es.t r"te.rpre'tC\.tiDl4 .

•.. !:Ii

PH d'une f'o.He de :;.01
5o.tu~'

<.. 4·2

.... 4.2 - 5.5

t ...
5.s - 8·<1

)8+

trop acide •. en\ro.ve la. plu.,.
p"'rt des c:u\\ures .

d':',ir<lb1e. pwr- 1." cu\t"~,,,
Qui tolè~nr "ClCl<Je·

d~irqbk pour \'1 plupart
~ "-ul~u....-:;.

tltlp Q/ca\ln pour la pluf"'I!'Î d..s,

. wltu..... - indique un pltl"I~"'e

pC">,,;6Ie de :s.odium·



f. p.1l donc .ut ..... '" 'p"'~Il\~t,.... t~ ~~. f~rc.t. q..u' ~'P.ut fa.ci­
~ ft ~\la.Ler J m Dut"" -tP permtt ~'~ ........LM bonn« ·tde~ ..du CQ.ltl('

të~ .. d' ltn ""J C3n peul- ~e ~cl;-knl1in~( q, .Q'cu:d~ d'un p. fi m~t"'

fcrte,..1i.} ..D e.\..c.-bJ~ eY\ ~tT"-', 3'cu. ce f<û~' ~ JI.~R~ ~ne

.-pal\e d~ ~e e,\- d'eo..u ~do.M lUI )lo.pp",t (MQ.rmin~ ,~ pwl ,;",-hf>

de ~ /1 , 1/"" . 1/5 , 1/10 olt UM P~€ ~tu~, Gn:su~

-d' ...u,~CSif ..-Une 5.c>Luhon de seP dl ~ue ~ -h.+rt de 50 MLDII.

Jl'"cer~rl~, Ainsi )'e faihle AClfl30n en,t ..-l-r'\rUlr€RU ~cI o.n.., ..ta

..conc.€~r\"()l\ A'n(R",Ye JIn ~~P du ~of d-~ ,a.~(c~ ~e 1'.\-\ ,

~rqj,,1- alor\ con\-r., ~.cJ<'trl<:.';' j{' ~ ~ ..0. l'lOter ~~ ~e l'\'\.ülku....

J"Jr~ ~ pre'c\~{on 4Ue' )'on rou~\- D6kn;,.. cd'~n«. ll\~Ul"<.

de PI-1 ~t d .. J'oro\~ d,< + 0, 2- [ID J
.$)o.M j'..{nt-er p~n...-kn d~ '\rmo..h.oru. ",,"ur €'< '?I+ .. ~~

~r fouJoun. --\fn~6'\\-a.fIt de ,Aa..lJll·,r- /cp.t~Ue .u\- ~a. ",~w.od€ -q..w.' 0­

cl-e' ..u:kt..~ , --du. fait- d'< J' ..-ln~uen(e --de i ,!,rDc.~dul'e du
re..n ~ J'q }li;tl.ehJ~ .
. :1J"'M 1'e.tuA" de )l'co.rn;""1"menl- du <;.op , C\.M prcckll1.

c,~ap\.\-M. , I1D~./Ie vi'<ndrcJ'\4 ,Aur ~ Po t-I el-- ~r Jlu c:..cr-r=h~
..<t ;G\pf~t~r "cl ons tCertoil\e~ ,A~~<hcl\<' ml)') d~s.; IO.{W-eô '

3.3. 2. LA CPrPAC,ITt; D1~CHAN~ ';N CATfON
.[Q. ,ca.pa.cth,' d> ~c~c:>,'d'" "'n ca..l:\on ( C,E ,c~ -e.\ t 2q c:p-t... nlih;

--de ,.ca.h.èlU> ~<:.Ra.rua-«o..~e ...q-«.e ~~ ,Ilcf \?Àr c.a.t>c-gee c\'e:td..orber, c'làt
..un~ (Wo.~\l.H! .û\Cà(=.tr-ice...dl.! ro~ent\<!\ cl 'o~~h.';'Y\ de... ~\e:Y1'\~l1..t.,

"ci: l'é.rcJ- de -tra..œ. fe.J<:o,.Jto'n .A-n~ervien~ ,=mnH' ';bnr- -Q" rist~

f-ctl' /d~ J'a.l-\rc0-~n -tn+~ ~tA /<::~ct~ ~'.>L-I-i\!tl -J- .-\\~èr:l.-H~
,<fW' -'b<l\tent~r ..unQ )U.rfClo<:'''- d. mine~a..uV' ar-ieQ.U>a .:> d'.Jh­

/rninÎul)1' ~dr-J-è.. , J'a>\:f~ de fer e~ de m.cJ.i.è~ o]e:tniq-ue..

lu. /c.eJ...o~ ..-I.m ~q.u.v.. --dClI\6 J'~t:ga.o~ -::>on.t ~e ~a.PC.lUI'r\.
fI? fM"'1nes"\)~ , ~e ~oh~.~"'ILlm > ~e 'Sodium> J'a.Puminium ,

•

..
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R'~dro?e et ,f'arnmonium . :ftA Je~el\l. micro-Tlttt,,1i.P tel q.u~

fe mo..n.rl.n~e , ;e 1u d ~€ r: 50l\r ;~i ,eOll~'<'n~ peu-

P, ic.haJl Aoniq-tte, 1lYI~ "t \"'~ icu:.BPe (cRe\le' .la.. c~Q.ilte·

cl' icho.~ -ù'\ ):a.hon ~~ ..ur(';: ll\~U~ ,de ~ MPo.~v;t~ ~tirru: ..

-ept€ du poe J e} e.ll- "":rn€~emenr AfH ...t'n.ch:eo..non..de J'~Wt­
vca.d-e: .du ~ ,dQ~ l'ct.chc~bn ,de.! ~e'O"Ient ~ .... ccY\+etYl\il\ant>"
;<!Clv\LOri'<tUel ck~ '\':Q.U'O --:tUë'u ~e\ q,tH ~~ /llt;~a.ulc .QOLlrd~.

Je;, t.~ .aljC\tU- AM rClI\':\'e ,"}UC\n~lt~' d'cu]tP" et d.~

/)'YIa.h~rt6 Nd cll\i~U>. ,a.urc,f'\t fil ",-tur e.\\€m el\Î" ..une p~ OC\n.d~

;,CA.\"a.c.Je' ....d'è<:RaOc q..u..e ~~ ~o& ,AablW>o .;; fet.i.~e t\'.neu' .Q.YI

rmcJ:i ère c'\éj"mlcp.te ' 1 e,J À !"\Ote. c.ef-"n.J ...nt .-cpte J'ei ",R0rr'
!Y\i~J-\r""',..qui (J'oJ6eci:~. 'Itt .p»e c Qe.I ex'l cl1:.1 de. ln~ \-<tUle h:Jcl f"'tu
(>.t ~e..\ ma.here.. o'\]aniqtt€.J ;\èsll~t€Ylt ,de Pa clL'>lodok,,, de t'Oh
~d~ene ;CU>~" ~ ~,'tOUPeJ OH Ù C"OH e.t son.\- dol\<. d~r"n-
,dqnk .d lJ Pl-\ . .

1-~.ui~ m;1Rocl.eJ.. son\- A.l.f&>~ pour f'!\~ure. la capn­

de d''':cRan:3e 'ên =.hon . fll~~ A.m pR''P'€l\r Mrt de·~a.d1l'l1ertfd.u
,c"thoh.... (:L(:L,orbe.~ ,du "'lh~ ....d'e'eRClr.r ,QlJec un~ A\o!Wco).. c:\\'. -;.J
,contenl-~ , ,.4Ul.n A(. J::.['A~ d.. I\otre €SC\tll-i~l'I ...-<tU )\'-'dClrcl ~!ll

c-ClhDI'IoI J;fRo.c.~. fa..4:~ e~~nce ~el\h'e\\e en\ Ne .Q~ dlW~rerJe.I .

/Y)\~~~ # »l~u.e .etu IhÜle<lll du PH ..<W.cpt\'.p)la. /ltl-lhhrin d~

Ace ~r /lY\.CU:IL\ e nu.e .

.:fi Iho~ )lelblrneb -\èn ~ri'>-€nce .J'.Aln ~~ ,o..~~e (pf-{,,( 6·S)

~pMI Nc-ommal'ldé' '''\-'lf 10.. C:C\.~ct~h'.' cl: .;.c:gan~r "II "C1.\lOn s",'t

/cQ.~eu Pe~ ....d pClA'i- ,cie llo. !>oll1me ,d~ /co.hOlI1I -é'c~ ee::tb\~ )\.U\ran~
(AL ~+ M 2.~ ,,+ + 1" 2.+ Z.') 1'1 . '- r."

) l'In ) 1'10., k ,'-<0 / M9 ,cl. erm'lIe.. a. rClror ..()\ .....1\"-

An~~ A .... o\èrïdu...lle PtlUr J<ll'Ïte.r J'eHJ d~ c~a~ /~ d:pen.­
..J~II\- dl! l'Il. ie>. ,d';{erm'f\."AlO'l\ ;\hcl'lI\due\l~ dei co..h.';n";, èl:~Cl.1'\-

(J\'.~œeJ> t ermè -e.Y1 ollk .... d41 ic~Qw\er- le pC>L\fc.en\-"'1 de



~~ci ~'<:Q.~ ~M /~ ~rol' D'> ,deA lT\~ ur~ ,A prend~ pour e.tr\.l.l9
~~ ..c..on.<hh.oi<! Al:> cLlq-u.«. . "

& 1 ce .qui / Co fi c:.l2rne 20.. pro cç"durt: J'i \J1:1.fuo,h:c n d..u
P.s..f , Jtl je.~c·~l\ce.\ [ .... 'i.., ~~I /41 c:lè~I"P1'~nt- --t\n'<. IV\~-ww­

-dl(. d?ctna.~jM xhM'-~ . Y ~\ ,AU.v..\' f\-O\1i~e d~ J~\-ermir\tt

,~I': ~o.rom€"\-fÇ -Ci pCl.rtir --d'uT"\"-. .-onCl? ...n1dlred~ 4~,J-lJ.n

--d,\:~ clÇ. f\Cl.bi t:t~' ~ -app~·cla.@~

Ce.1re "Jeux \'t>mf --o.p prcc:~ e ..HiI'p€i q.u.e ~'<lJ\a.~ d' -UI\f

R.'(.kc:tlcn de 'SeP A~tu~ ....cUl Mdard ,d..t ,.,.c.o..~dlJrn? clu

rm~r>èsill!l\ -t.r .du '50dl\J!l\. jf },~J Je. ;:.o.Pw~Q,. -en 'p~miQ'
t:e..4 fe niv-ea.u. 4Ue \lU. Â~~ind~ --t"e:u:\'>ortlon ..d.u'5cdluM.

4e4 e.cutx. ...tU~~ p<1 r 2e ~oP ; pQro.ll'I~~ 4lù pd: .e..l1-\m:
?qr 2a ~r",uee ~1"Cl.nt..., +

. QQPrerT crd~\)f1>hcn ~f\ ~()diUJl1 "'" R.,Il.S= NQ.

(~l\ mireCeq.uivoJenL. pol'" lik) V( c...+~ •Mr)/~
> én~w1~) 6l\ p~t ~aurnin~ ~e ?our<:~n\-d ~ ~OdlUIl'l
Qc:hqn3~<;.ble (p.s.r) ~ )IdidQ. du ove mc '}Ao.~he pU~<2J por
li5da.le et N<akon. [~1J

:Je L",bor-<.Thlre .Am~rico.in d'~~u.d" dt lc .s..,lin\t..' (lJ.'S.~.L)
A rropo~e' ...une ccrr€<:t~cn ëï.. Qpre~ter èi. J~ ~q.u~hcrÏ f:>~<:'~~

ckn~{ (g.,6,.,» peur hl)i r- /=Tl\)i:~ ,.de y~ pre·c.lfLt-",h.~" 01.(.

c\i~ôQfutt..Ol1 ..du ;:qPe.iUrtl jCl~ Q~ -<\oP .d- A~ la. hnew ~Jî
;a.Pca.Elnl.r//CC1.f~C\ÎJ-~ (CO?) J bi=rb<m ....te. (HCO,)

--dul\() ..\:'w.u. .i: ~rnuQ« d.~ corrt.dloV\ e.\-.Q~ ~<:I.éelt~

)\\!~~ ,qui j --iY\h:ri\~nn~n.t ::5on.t pr<is ente.! .... cw. r~­

-Mco.u (II:. I~)

•l

•..



podi\l1ll ~c.Ron ~ ea6\1': el- J<t ~OllrCe,.rra.r d~ ;\cJ-u."Jt\)~ .:1h hcwt· -4-"-e .
feronl-1' objd' J~ ,6echo~ rlLll'JQ.f\.\:%. .

Ojn~ dl~<.UMt"n p-Pm ..a.p~r,,~ruL.'Q A~t ~<l d~t~tmi~" de ~Q

,cClpo.o.re' d' ~c.Ran.'Je en cahn'~ ,G\.' Jo' ~<1h~~~ p~ 1 ..~dd.l e ..r N~I~CI\ ;;;:

)~ ~f:nn~'" [-'\1 J .
~ v...)eu.r~ ~pi'f-l'l..\ d-:c·t-·c ~our dlff:r\:1\h =k ont

~\-c' ,~cmpi~~;" po.r- le Corp~ A",~rl"'e:t\" Je.! 1"jtni~l.l.r<; de ~'Ànn~

~ I~ 1~po,rhTl\el\t Amér-I'ca.'n de f Ajn\:~l\-ur-e ,CU-I t-",b\€a..Ll
~u.t\f~nr, [3 J .\..o.\,\e (TI .~2.)

Iype. de. se\ C.f;'·C Commentqi~.
me9/'oo ,

Sol =>abl e ox 1 Q. 10 Cld~or~hon 1imi+e~

Si\t \im"n~l)x 12.. ~ 20 a.c:l'>o1'h~n mbcl.~~

Sol~ QrlJi leu)( er >..2.0 ad~rphon 'e\~Il..,'E'

0!'9a"iGlo"-,,,-

3.~. 3 POURCENTACr~ DI: SfTTU RA-TfON ~ P>~~~

:k pou{'cenl-j( oceu'p; pCl.r JE calciüm. le m~ne"'h)m 1

~" ~oro.,,>'S.\l)o\ .....1- Jle sodioll\. ,..d.ClN Jo CC\petd~ tcta..\", ~'i{ga.r~)"'

~n ;co"tloll ~t Anf ~m p<:5\.to,l\\-~ prcrlet/ /Cc>f!tlUe )cu-J ~e nom d~

ptlUrcl.'nf~t de /,a.h-l.ro.1c" .em. kt.oe. C'.e.lt ,une.' fCUl.Me AppeP-.
€atLOn ~r e.e..\ /c.C\.h:on~ nie -sonrpo..l ~n.ta.'b\el1\l:.n.t bo..<,(q..u.~

li>\. aM .A.ln t('.\ te.rrne .e.;t d'? I.r~nu, 0. csu,a.rt\- .

r" 1 ~néretP. 1"" dü. rDn t6teà..: /d~ /ca.hlJfl.\ b.<,ictUl'b

f'Dl.\r.P~ ~~CIr\.t~ ~a.uO~erJ-e ,ADec ~e d€jre'\"de sa-turo...h.()o -l'~ t~.
Je Pl-1 Q.l.tssi p a.~crm.l /CWI'~ Le \)).S. B). \.hw. .Q,Cl.Q~n~ /lClb:<,-

1.m o.nl-e cl(4 pJ~N> ~c.~""j-eabQeb ocevPQn.f<, 10.. co, pa.dte'
.J.'{c.~o.~e c.1\ Do.hO\'l. .e.1t-d"I\"~e /c1U +Cl~eo.u (.n..\,,» r~J

~ ~t A M.Yl\evq.u."'''', <{lie si Ye fltldü,m occU~ --10 %
(ni, pk, ,dt t,.. .<:etrq~Je' ,d'e'o.ROf\']1.' du. s.lh> ) dt,\ ;Ôc~ Ci. fne t\'.'(tu~

•
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•
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Bobnc:.e dé:>i<t\b\l' des c~hon~ e'cl1at1.9 eqble Oc.c:.uf>qnt
1" <:..clf'Q cite' d'e'chqnge en cotion.

Cahon %du total

CaIc.iUfl\ (,o - 70'"
Ma9n~~ilJlTI 20 - 35"
fUQ<;51lJlTl 5 0: 1()

Sadi0M L... 5

3.~ ~ tbuRG.t:NTAUi" D~ 500ru M ~CH~N Cr~ABLE'

i~ ,<\()~ /'5<1n~ ~I\ ,q.u.qnh\:/ ~c.~ ill'e ..c\.u S~)l:JJ\lTl'\

-èc..~o.n~~o.b \1' ~<:>J\t ...a.~pâe,.; d~ s~ "sodiq..u.u ': $aM ~e ~cu­
À~ , ie" ter-mu ., a.lka.fi" eJ "A\\(al~ noi~" ~TcUe/lT ~b ~u·

~~ . !Un /~r ..RÀt /u>N.(de"n: A:.()l'lImq sod.(li-Ue -si ~e pou\'"-

c:enT~-e de \ct CC1,po.~t; [tjta.Pe d'~Ro'je ~n ~.J-Lon oewl';
tar ~e ,;<\t>dl'urn , r~ =J\n\.! '501.',\ ~e nml de poun:e"\-~~

,.de "Acc\iufI\ JC~Cln3Qa.b\eJ/~~raMe 15 % •

CllY\e tÇ.\\e pror~"Jù>n de s",diuM p~ut,<o.u~er Aille

,dis.pef~lè>n dei pa.r~d.te~ ~'ard-lPe ~CI~ .e~ ,4t>P -du ~cÜt
.dt Qa IlIcJUN ,cRimiq.ue ..dei> lCn~ ,...Aodlùm. C:e~ (' dCsper'i.l'ClI1

.ut .4 )'5\\rnç ,J' .u/lf fcu:.Q.(le p~rrnë'a:bi~' cLt 'S.~p ~+ ...de
,-<la ~C1UV\e ,Aecllèn . .fe. Il'Lilfeau du HS.E. ;'Q. JO.ft.. du.9u.eP

ce.! ~ro @Qem'<./,. "A<>nT A~T\cor.+r~ -ut I)"ClT·i q,-&Pe .,Aeu'" Jo. r"llh"f'e
AU soP . Jet. }o-G. '< hQ.t\J~, f,'n\" sont c1.~-€.cr~ ~l Je P.S.f

d~lnt Jo. \)"~\€JJ.r ch 10 -/'" • ~,- <:..nrJr<> Pu ~oe. .;;: h~ ..tu­
N. 3ro':.o;,ie-~ me ~cni )'UM ~~dom"'Oj'~ ,ëi 'TTlD1Ï'n4q-u~

l~ P.s. f !'rI
1 d.~~ion~ 2.0 ·~o • [:;J '.

j)arv, ~ e..h~~ de ) qlTl\" n~ !l'I)~l\t- ,du. ""Sl>P /c:UJ.. "'­

\l'~o..u. du pro t.~c:h» clQ. dQ'>\~, noUi) p~oJ,.ereJ\.à /c~r-TeU.n~
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NOMOGRAPH FOR DETERMINING THE SAR VALUE OF IRRIGATION
WATER AND FOR ESTIMATING THE CORRESPONDING ESP VALUE
OF A SOIl THAT IS AT EQUIlIBRIUM WITH THE WATER [13J
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1,
1
1r•

,

to.b\eew (Il· \~ \

Concentration Concen t 1·3 t 1 On COTlCenlrat jon
CatMg'd-la Co\umn 1 Ca t '''\Ii Column 2 C03'HC03 Colurm 3
r;.eq/L Pu·l" '2) neq/L \.l(CùtMg) meq/L pAlk

0.5 1.11 0.05 '.60 0.05 4.30
0.7 2.12 0.10 '.30 0.10 4.00
0.9 1. 13 0.15 4.12 0.15 3.81
1.2 1. l' 0.2 4.00 0.10 3.70
1.6 1.15 0.25 3.90 0.15 3.60
1.9 116 0.31 3.80 0.31 3.51
1.• 1. 17 0.39 3.70 0 .• 0 3.40
1.8 1.18 0.50 3.fO 0.50 3.30
3.3 1.19 0.63 3.50 0.63 3.10
3.9 1.10 0.79 3.'0 0.79 3.10
'.5 1.11 1.00 3.30 0.99 3.00
5.1 1.11 1.15 3.20 1.15 1.90
5.8 1.13 1. 58 3.10 1. 57 1.80
6.6 1.1' 1. 98 3.00 1. 98 1.70
1.• 1.15 1.49 2.90 1.49 1.60
8. 3 1.16 3.14 1.80 3.13 1.50
9.1 1.17 3.90 2.70 4.0 1.40

Il 1.18 4.97 1.60 5.0 1.30
13 1dO 6.30 1.50 6.3 2.10
15 .1.31 7.90 1.'0 7.9 1.10
18 1.34 10.00 1.30 9.9 2.00
22 2.36 12.50 2.20 11.5 1.90
15 1.38 15.80 1.10 15.7 1.80
19 1.'0 19.80 1.00 19.8 1. 70
3' 1. '1
39 1.44
'5 1.46
51 1.'8
59 2.50
67 2.51
76 1.54

. N•
edl 5AR • M (l' (8 .• - pHc)]

C<3 tM.9,

1

pHc " (PKZ'PKZI ' p(C.+MG) + pAlk

• Colu~~ 1 + Column 2 + colurnn 3

~.~",) AD~Ot<PTfOI\J DU PHOC5PHO«E'

]OUI 1\ pf1l c.id.~ ....d~ ~'cm.9a.~~f\ P~n.\e OÙ .Q'en.\~IIHn.t c\.11
~hD)fl~O~ .ut 4~ impO\t""n.t , ~t tv-r ,Au! ..Q'o..-d!>C>~l.()n du 'I>~­

phl)~ dm.t ~~ d~~top~' ~o'4r C"l feu~ ~ i,euJ ~~c.v 10~
Je "SQe -dcl\6 ...un À~cipLtrd 4C\rtt ...-l.lne ~c>fuhol\ ,et ecnee/\­

~h'cn ~r) p~<,p~o~ ..-=nl\Ue . Ap~ ~ "JthJ\..O\o reri 0­

cliq..u..~, ll1I j:H171:de A JI anCl.~ be du phos.~hDrÇ ,.J\è...idll~\ dq,

lafi\ltJ-~" " 10._di~eo'-tnce J~ ccnc:.ef1,\-r"i.t~l'I. ~ ~'aat .(~lh:q,~
Mf -:JtnbL\Q.e A )F~crp'rLO" :h~ fl'C>cedurel r~ o\e b!Ue!'d
~r Jf fr~ !>,'m\-~ fo.r E4ePd J ~frA5t>e . t «:
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Ié~P.mi~ Q.t d~n ~r ~1l.~(4U' qp~ 5 jours. <!'o..o\!.C'1'­

h~l\ de l'hm ph~r~ .dqM An Aof ,Ao..~eu" . ~e ~51J.~I-Œt ·~tcù.\- ~nJ~

2·e et 2.78 '":JI -too 3 de f~C\~hc~ o.pr~è:pA; .. c:w-e~ AM. \ln.­

..Peur lftI0j tlW d.~ '36· r-1Cl
. t:nr~Pcl et- 33led~ tliT\ <:'NldùJ c.\~ tc.!T cf c::IÀ"'=>!j.>h,,,,,,

A-U cl. \k- Je 4 mOI\ d- crl\i c\/<:J:>llve.t ,.cp.tt .P.o. A~ten1\.o... -J.o- phm­

~"~r< ~+cÙJ de X'o\d~ de 1-5 ;;: 3·0~ ..t, "Üi't'lho~ ~~r­
ve~ Mf 5 jOll"S. Ci'?]" Ain~i IO~Pf.n'lrre é chen 01\\ fll' "0...­

-=l\c.~N" -q.ue r<\ ~~en.-\\.rn k,We ~ pho,~hore \da~ -tlll ~o.:1e~
clrmne )len:u1: . el\t~ 2- a: 5 fO(<,. ~ ~+irno,.hcn ..d ~I\ h~t dCtd.­

AOr-phon ,,4tlr 5 jc>urs .

3.~. 6 _ G:L~MkNT.5 A L'eTAT Dt TRACe:
G..tQ.Î\.lO 'J.'meri.Îl 1TI11h-;1-:~ peu.\ren.\ d.~~\N:lr« ...u~ l't\\uec:lU

tel ..da'1 ~e "'o~) <tU' j, deriennent to'<.(<tU-e. ~oll' JI~ .,Jan1'e..I feJ

i1f.~tI\1\ le.onc.e..n~ ,;,.cf\i le t,Me (ES), fc (jn r (Z,,) , ~e C:U\\J\f

(co) ~ ~t rnqn3Qn~e (l-1l\)'.ï -t~~rCl' ~'I ).~ <-crt:>"" ;k'jeo
CHA. cl ~ e.e f\ta 111 \ no.n.h f1cn mutri.tt pr-e~erJ dq~ Xecw \A.I>~e ...-1

..~ p~~n.r ~ra.ce:u.\'IUl?e. ..da~ (' >o~ cl- ~t~ p~tutox(<tUe
ô<A +Ox(q-u~ pour -flea ,~n ~M\ln. ..,Jutf\ ..<b ~on1u ou d~ e:.u.etUr<:d
)~ Pl\t~T\a.I\t-. bo.'-<!l Xwenlf,~h" dl'. bols 'Q.\e'lJ\en.~ ,œmprel'll"\~vJ­

~'o.rs.,nie. lA:.). ~e e.a.clYrilurn (Cd),~« ~\crnb Uh).>~~ nic.l..el (Ni)

~etT\er<.Ur-e. (Hg) J~e c:.hromiufl't (Cr)
QlM d.~ 1ro~Jured ..d'QnCl~ J~ 11I.~-hu)o J.a.~ .Qe

~oe .ut 20. rn~tt,d" dQ. 20. J';u:>rn'p..o..\t~ .... ~€.-9rJl!. '
Ja. d~<..()m ~';.\t u)1'l -totJ~ ~ fa ,Àcf.u hiel::s<'(hc:;Y\ de. ~\.I<l ~'€.l

Ill'\:ta.(j)< petr d'd ~t.on ,..J'..un ,A.c.:d~ ,chaud ut ..MM Y'I\~w..od'l 4f~

.{ndCq..U'~ pour d~ o~J:.~ ~d'-t-rtr€n::.~phèll A~ e.= ..uA~e.lo

~~i1 -J- Apr;'~~n.d~ ..P1\oI ~~o.nrm.erJ:> .'Ù1.l,<r~rv..t..\ ~\f.1 20, C:01l\­

1'P,>~rt.O;"..Ju -srR .wi1 p. .-e·op~-,,<.h(,1'1 ..d.~ .eQ.U)<' .-lI-!I~€.4 •



tUne AAJ..~ ,~P?toc.h" ,.I.ern:J" eI~ de.,u-e!P~pet" -Po. ~elRo"l('
.Je )Ie~kc.i<.()" Pel..-h\\f ~' ~t.t~ ..tI.t~(' ~olAr :U~ ~'o.fl'\~­

2':or02,t..-cY\ -dl".C:.. fe.r~fu-ot.' dt, SoR. €c"o el.! 'r~h D1lt '~J~ ~C\f­

~fi'.m~n.t J~utt> po.f N(J~ é .1\nd.s.C1.j , ~rt>lAJ et-- 1e~ov­
.:JQI'v:> Jl~ Aéf~fÇ.n<:€6 [1":f J t.t [1 BJ

1

3.?J .1- _ S ALIN"Il"E
j)"" ~J~ :SDluh lu io.ce.ur'"l\~t ~ClN ~q (fM d«l Ao.dnU Sol

)'t f~tr,J"'n ut i(la.d~'t'tcJ" pour I~ entr~\nH '1.1\ f>rt>rf1.l1utr clo.~ ~"

"'ror~ -du 1vra.I~· !\lne ~'~trcJ'~l\ ineutforto1e ~t =.lJ.<I~ P"" AI\I?

lctLOCe tomb~ d~ p~eI> , An<t irriO\:~n ..il\~ut!;qnr,. deo krru
e«. ele F[J\<u> e,.c,ulLh:~u de. dro.t:no:JQ'

'J:;a"!>. ~t.!I. rr\~ ~ric\e:l J ~W\i- a.rid~ ~ .Q'~llO.r0r--.T,Dn

.C!.l\l\u~Ue ~~ :'.ubs.h::"..cie~e\'t\I?n.+- en e"c~ -t'CU" ;t"'~rlS\r,i ~~ f~c.:\"C­

i-J".:oll, Pel! -:.ee.. :s'o."'''\l mu\<trJ ":"C(M ~~ .et.! Sbb.

1<2 rn'~a.u d.., s<.RnlÎr· d\~l\ ~f .e.lf rl\~\>:".\"'m~n.t- m"'~\l·
,,~ ,AU' --Pel b d", 1. ,=n.d.u.chvJe' Q.\('"tr\~~ .J' lJ.M "5Clu:h.t>~ d~
~oe ;Ia1lJ.~ exkLte., Je. p,ociC\Urt' J'o.T\a.~s", AmpRq..u.e ~c;. ~pC\­

A.J-~r\ ,J' ~rte pa.ll:e Sct.+U~ puill1<2 Je ~I <2.'(~JLè1\ J~ -v\de.t.

Jde. Y... J~fumlncJ~), J~ la eMclu<:hnh: ~~~tri~~ t-e\\'! 'tU"

AÙ.~l\- ,do.ll4 ~(. ~Q",d.6oc~ Ju t~r"'V1~mertt A~ca.(~ d~ Y'~ri­

c..U~~u<t l U.SJ)A) [HJ et 2f4 'pLl&.tlc.J-~N d~ Jo. SCc-'~h' Àm~­

A\=lne d~ J'A3ronOtllll!. (A."5>.A) [\'l.l

Je"=> -=o\~ :S~&n~ ..."d Jerni .. .ecmme E'~nr /c.eux dc.tI\- ~Q.

COl\duJiyJ'~ e1ec:.tri"r"<1 ut ~ rClnde 'l'to. 4000 ""<:rUfl\hosjc.m ;:

'2'S"C· i e, ,M.~ da"6 tn. scRll.h.oJ\ do. ~oe va. f\ui~ln.dre Po. C~I~­
~n<:R. JIU pJar.t<:..') ,Q,cb .-=nt:"'l\t~h-orv.:. \TCI.rlabl~ fodon.Re +y~

,J~ c..u.~\u"", f'f"'-t:'lU~:" . .f. l),~·D·A <>. rroT'o~; ..,L:~er~l\.l.., I\i~~

de. Â~&:nl\-e' tour de.. ,<:.U.~t(.\("e\ .,J:re"!'i@~ fUl-see·

•.-...

i



•

TQu, d. Sqiinite
, +ao \~ (n:- 1-')

Conduch.ife' ~lee.trl61ue
Ef(etmlcromh~ lem a 29'C.

<: 2000 Fb.~ de prob\~"'~ de !.C>lini t-e'

':looo - 4000 f(éclu',~ \~ c.roi~'Qn.~ de~ c.ul ~urt's
+,y~ seM,lb!e' "u sel,

400D - B DOO l2e'dui~ IQ c.ro( ~~"''''rE d. ta.
- p1urQ"~ d~~ p\~n~'"

800<:> - ~b 000 Re'duit- IQ. cro(\'\'Qnt;~ de +Out... le,
cullu",s s....f cdlts œUl

suppo.t<nt le sel
, -,

'> 1.. 000 f'Qnn', lh c.,,\\u~ej, qui ~",?p~r - ,
!ont 1. :lei. DO note un

{Qihle rende",e,,\- '

.'•..
'"

s)C\n~ 2' au.d. de PlO p~p"'t...ho~ du s,l.\-e , o.u I\t~ou du

fro<:.~cl~ d.., design, no\.U) donnerons d~ ~rh61\ ~Ur Jlt et>n.+fb­

le dq 1", ~o.B:nè\.3,

LI - (;EOLO&I[

1." f'mo.hon /~~&.~~e J ~t\ d.i~Vb(,lïnwt~ ,cp.u: ~nt
'l1.t~ .s. l G\'rne -<\'-:n p",h-on ..d', ~'c.ou.lem~~ A~P~'11U /de f'ecw.

50u.1ertC\\ne do\\J'en.t etlT (d~f\h~w ..Q..t\ ~reaJQ.kle'

~ ~~ )lDC ,AO\Ad -Ja.certr ~r Y::.~ur: a\I. <:.~u-o..c~ / ,;,Q Ae

pfDd~r "A.I.n~ dirn'I nllKe" .-du. +emp~ d. /laentLOI1 d'-'4 eo.wo LUeé.l sia"-l
~e Àce ,à po.r c.l:>n~~mt .J.lne b~~f' du. iaM>c d'e'pu"",h.àn '

5 - CLIMAT

JI l1.v~ lh<;hôn c.lu pG\r"'~I'..\r~ eRmokecr'flle..!. hJ~ CVU! let
p~c..:pü-"hon, -e' ilrO.poh-Clll'>pit.Jü,n / ~G\ hmpé;.J~re el- ~~ ,,~rh

.R.4t ~+r';Tn~mel\r .J.lh:~~ l'Dur ..ft, "",-PeuP de 2", ~PC1ne. ,de R't<1.U. )
{·t.lhmo.h~11 -J. Pa. t,n~e.Llr de QQ. ~én.'od.e. -du ~l.letu.r~, du
l1omh,.., J., ).our., de non l'..''p\~~\-i.on ~t ~~ -v<"?,/I<:.e4 dQ"'l ~Q.

/CC1pa.~e' de ~-bck.,,<? J~ -\è<:W.'" \.l.,e'eA .Je notM:. so;l--e.'O\e. .
Cn O\J:\-~ / 2e ~.,'n ~fI"'a.u. --d(,j' C.lL~tu~ _v,t ~I\ Ae~cJ-~1\
Ai~c.t. /<wee 4 /cPimo.\- clt -~~tr<? ~i.te dl'..+t"'cùhml'..nr-·



Jeur 2-el ol'n ~~ ~a.u. ou ..f~potro.l\.'>\l\r<:\1.,Vc .e.At ~Q. q-uo.''Lhh'

~Orc.\e c\'Qcw .A.L\'~(".~~ ~o.N> 2<1 4R:If\srir<hcn ) ~ ~bch~ do.A4.Q~

.t~U6 Je. lh l't,!1l:,, ct~' ~lJQ.por ...t\t>n -;;. ~rt;. du ~ a.cl.J~ml\.t [~9J

G hucr)" ITC1r\Q ~e. ~t 'hj~ Je ":"Ll~+U~' J-brniJJe' ) .Qo. ~~~~­
t\Ovktt' d" Jwr, p~ ~f\-r€l(r Je Pc. p~rlod .. d~ c:rvtl.6C\f\ce et ~o.
NIt~ cl.u "'" rA- ..

!e., q.uo.n·hh'.-J'~ ~(rd.u~ pax .w-o vo1mn.<,.pi("'<.h.oll ~
J~ e.l+tllle' ,li ~Q,:t,~ ,Jet> 1'r\.e.ll.lteO d' ~j:Ptq.hcTl ,dt r'eo.u 4'..u1\
~Cll: nl1\.m.Q~l~é.. a J e.>-.(.,Jt. plLL':>i w r!. lY\ad~t:. 'tR~ori'fU-'14 .J­
JZllip!riq.uel,de -. c.ot"r-elcJ-t.àn entre j~ A:!~ vqriC'\.~e6,

6 - LI H'f DRAUL!QU~ Db~ ~AUX Of: SURF/l(,[

fI -fjch:wE:quQ. de.4 "ev..vo do. Au.fo.~ .ut Aln. Joone~ yJt.l­
"'.. d'.(l\rt.~t- pOLlr ~u. .AfTt;;"~ cl 'i..\.ùao.X~" Je.~. lu ~cc~oi~
..de nofu. ~\-~r".Q c1tril!'tnt ètK' prote'~ù ,..e.o"tre l'e'ros.to'll et-
~' .tnfondrern.€(\f Au~h a. ....\.Ine a.~ .....~ cl.. l'J'h .A.ilren~lr,,'. ~r

.('.~ernp~e 1€J ~rqnc~e~ A te.-, p'-èk ,M'\. tvvu tOI.l( )'t..-ri,jo..holl
..1'1 )~ ,cuth.lru . c!lSi\1el\t -QtrE' P'r'>31.1V- ~l.Ir A~si ~ter- ,c:...u "tre

Ke }\\.ti~~e.\I~rnel\r d€d ~o..u.J< d.'o\~.. .
. l - LES EAUX SOUT~RRAINt5

de.! > ":T\~rnol~l>4 d~ir<1.gf€J ~t Pt~ ,li ~: 1'rtlr~d~r -<l~ &.
lY'd.p~ pke:JicruQ 1 ,0. .At.4 fPuJ"loJ\..ON. frI-t.I0Y\lll~ ,*,A 2CH\<;~f
..<.R: mi<p11l ,de ~l fu.ll j.OU\e,lT1:\\M·

1\1 ~ (0..1p.eJ ,.J' -trnrc:s\T-Cll\c~ ,.d<1l\O j 1~\,.pro c.h" par f-th-1:\.L.o Il

Penrl{ ~t Y<:t détumi7lah.on ~ ('r\l\)'~<:UI A~"",n,r ,<.h~"lt~m~J­

~u ~P~m~r.b. -po+luqJ5 .Je Je<Ut A4~ Apptq.u~~ ,cU.Q,.J- f' ~~~

l1\'ol\"ire.~t ....unt. -M.l'P' I.>'l:r~
~ a.u..\ ....... J<lT\l\~~ ,..u.h~eb 1So!\\ Jl~d.(f<!.<.holl ~ p~ pro~rid.eu"

el-.ee d~bÙ" ~JM <>.o.ux. ",ou.l-.e~ne.& q-w: ~1.t,I t"rme~e~t -<k fClirt>
Au ~redLeh;'M ...Ml.r J,e~~ ~q" ~d.ll>< ...u4teJ App~l'iUeel Mr..Q1l.
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t\~r rM. d'ùOlllem~n~ de.! ~o.ux .À~u.r\!rr,:\.l "" " • .

Jo. pfupor-f /Jeo ..I.~IY\""h.oll4 A~c:p.uAeA -pour )l wJlJo..hef\
..J.~ QGlU)<. .AD u.h rrcU" tA P(J,A,1r ~1\t ~t't cla-eAlY\in~e.6 Q n ..uhIL~nt de.-l

,-puJ; (Xi""ta.lI.\~ proxi.nlt~' dO! l\o~re t:>--.r~. fa.. ,'tUa.R\-~'..d~ ee:u.uo

ADJ ermAn.u ~.n~ ~i~ atr~·eLt.;, pour f'n d.~ ,cc",- 'po.rd..('~D" Q,l>ec

/~efPe ,ole.! -lèc:l.lUo l\-enc\Te~ tour f'bLl~r- -orpda- d~ eo~c­

h'~ (l\e'c~Cl,cu/af'n de "~~<.~er Je-, nlS'\"'e4 de J'-eou d~ bOls!bIl

pu:Bte~ r~r ~, O.M.S. '

E-I AUTRE.,CO CONsID~RAIIONS"

!~ +d emerJ- po.r phC,rl;~ QeJe ~ "'ec..t·~e ~ pa.rl-;~ ci'U

'OH\(hh~"" rnJu~e.l e.J<.~ s, to.J€o<l ' Ain,:>i. ;.~ faJ- ,,a404luer .4M :.lttfcfQ.'

t'On dt +o~ PeA ,<:U.~ch> h~~n(q..u.~, 1'0ID,q.ues, ~UH\CmLq,u.~-cl-

~oUa.u,\c . y [eu.J- ..JëAQn" ~ 'pettc.~v ~\.(r-.:,' ,

_ Jo. irRo..! LoOn ~I\ "'irwr,;Ui.r l' t.cw.

_ ~t.6 ~r0r.o.mme6 TL.l~rnl'.rnen..\cül"
_ ~'..u\-i~~;;hbn Je4 ln~ (\,~o.l\ J) o.m~nOS~'\'IeIt+ du. ~er~h,\t~)
_ J. A mpat,\ ,.6 \.lI ) , 0{ 1\ ",rt>n fi'< m e ,J- ,

_ -R"-\ a.IPe",t, ) lcf\'\67'niq.uu ,J- !Joct'c:w" .

j eTl~el'f1~e. d. et.!I paramclr€$ ~"f\\-. d' .<.inrs'-tM<:t 1lncW. -J~~

-J'tn\-re wx A\\;reronr p~ po.r~c.ue:eïc6'Tl~n.~ ,11tlire ,.Q,~~rU(OI\ dallo\
~CI. ,;Au),,\->< d~ ntlh ~~uJQ"-.i Jl""""" r J'"II';r0 eX )loUr J'~I\ 11\ (0 l'n ern~

~ j~ rrc.etJe~q JI'e:-oocmi~u J- ~Ot.lCUl"·

1- TMYAC,T'JUR L/EN\JIRoNN~t"IDJT

10.. Ikpo,rt de.A f~~ .pu etc, f'nfce """iTe nt ..v.n~ ~~uJe de
~ )o.lT\~\éof"'.\~~ de ~w.r .A"i'o.e:t ,l><..\r )'.qnlilrol\l\(,men.r J ro.r~eu.tJieremtul

,A1if }~ ..,;d~~c.ho~)}Q. ,..ne ~Je el- ,Au.r 1 ,pr~erl!';'~~ de6 t>\ttl

~è5>toriq.uo -e.r arc:~e.olo'i"ju€.4 . ' " ~ ",;" .",,9!i""~"'" "

,.r..r,:~."..~-<.-:-.::·.~·..;;,';;,.~:,~~-·.:itd: ·-("""i('''':~\/~~:Pl ...f~·,. ~l_i "".,f-'.

!~'::"'-''\~r'J",\\ ~l Jt :1_)1\_~' -

~<':'-'~-:"I,-_~,,: --~ ~ r'--;~-:~ tJ\ -'~\ôç:} .
.' .\ _.-
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2. - ASPECiT~ fWNOMIQUfS ETSOCIAÙ~

Ju ,C\.b'pect ..'u>""lnlqIJ.eI l:t Ae.<..(C1W< A:.Om prtn"cn~ la. Ael!o·

Co,.~sa.h.o~ , ~/(AIft'~J\q.u.e > ~'etceerto.bi~t.'.J~ fu'i'U~q.h.OI\.!, é~wr

r"'rl-ict:Y'a.,h~n daM nol~ ~u.LI\e" éJ ,Ce6 fo,dwn sont Jle.> 't'ew
,di~"<:.\Qtb .Ci ,a.r~r;~end!, ~~;;;. ~\jO.luer ., .

.Ja. <:"'mpâc..h.l>~ d.~ ~~ et d.~ dOl\n~t.! .,J~",h,>1-ieru'1À A\4r

not,..e ,CÛM ..c\'éhu:le ,C()l\~1l\U! fa. prem\~ dl~c~len de +ra.vcùP.

~~Q ):urilTcq-o.' .-une. J>"~ :s~\ .J\e.\-e/""lue, ~~ peu.\- erriver ,q.u.~ (h

.J\.(' Q..;C:Q.~.Jl""n cI~ Ae'~id\'hce..& , ,dt! tJ,: l'l'\cnh el- du. =~mel"Ce
'Sei\- ."v\4~~· Ja. M\CCA.La.tLOn A -Un -\·mpo.c.\ se.c.i ...Pet {co­

rnCI\'\\q-uf prOrYld e.T Jl'i~ .6 cve~ ,.(mros'>\ble J~ Ji'~u\te,. do.M

dE'.1 ~I.rw~rv, .Qlm.'\i"i , chC\.11 de\J1)T\l p\-.o;:mt'lI.l- al\-t·nuer: ~O"

--o.Yl'I)'>QWI à Jk A;...li'>.e. dol\.~ d.e bonne6 ~Ol\Jj".hon!r"

. y Q.'X i·Jc J' eu.lt-r~ '=1\4id.~c;.k"M A4.d'he~nellC<l i. fct.irp

no~o.m"'efLl- ~Ur lo proxl:r1\lte' ,J' Wle mo!>q.u.ée ..> d' une ~~eÙ>4;l

ou cI'..un cime.h:e'n: J- peur ~C4q.uJ, ..une Mloca.lls.o..h()~ ~r

~Oc.(G\~lT\tn\ ..-tn~c.Œpb.ht(' .
~dl~ ,e,e.rG. Jo Jle.'aJl~n ~l> pu@.te idee ,CUJ.. k.ih­

"I1\el\T- 1'0.' f'.Q.t~~ ~~ fI}e e.r..Qo. A.(u.heL~clh[)n de. -e e.o.u MYI"­
~~. ~ 2~ /IC~ <:'\7 d€.l Je'che.b. d~ d.oi mcW. lC . €Àt ~cct.'pre~
-t1-.Jf."c.our~~, QfA PO?U.P",tL<~"'> ~ 'MlI~r~nt po.r~nt~"~
rn: r"on.t<.\ ~ ~ vi.6 ,J", J'app~cc.J~"Tl -Jl!d cl~c.h e.\-c c:\l!4 hcltllltl'd

"'\.Ir k;,.J, le ph~l\ome~e ..{),r.Rtf' À -tille. c..ro..(~t~ .....le! pro­
b~~;u c\4;l 1Y\C1.ea.di~, c\'odwe-,. e4 de rn.",-l"s",n~ / 61. C.Wk: -C-\' ne:
):>e.u"~f\.t AR t'cs.~ .JQA1 .-!An~~~nu ,~ '" ~~, 11~n ~~Qnt·

}'/ «> CIffi?J- ,car re.c.t<1.rne.f\.T ~t- 'l.ui 1')' e~'PIIiiI:-... ..d.dM du con­

.Jit-l.l>~ M\fY\a.le.l J1.n Accm.d . Qvec .ef.i; s, ral\dc\rd.~ ~\l IstQ"b.

J-.en ~l\h·'J IClllt taw ~~ A~ ~\l.~o..t ctt. ~ .M'd,(N:kl:' ...ur

J~ trei:<,t~'"(nt rar ~'et-r",h~ t"flre -

•50

-=- ~i



f.\'.UJ- ~\-Rt+icruQ ~eul ~~ Aéh~,,"~~r ~Qr u.~~ (xpllJi­

t,,-~o')'\ ~Di'3ne~ > f'u&7 d.. ~J:I'1.S ~C101flOI\.~' J' 1'" ~QI\.rahO'l

d'C\~br~ ~t d'Cl.rb\M\-~ !"our minirnLs.er- 2~ octal') loo\:en~ieheo.

~o. <:rci~5C1't1<:ll du 'î"n.cw.lXÙl.>eb Rerbu. et Q~ ~dJj)< 5>ta:lnal\.h~J

$0"" ,certaÎI''> CCI.A, .{1€<\ -I0'3e'fliQ.ll.O dCTùT<;tnt Appf~'c:l'~("

Qa Âic.~pi-.-vitêdu ~D~U~cJtDl'''' par fia p~DI'.t 7Iù tro.\}..,mel\r pql'

y~t~Q.hcn )l~n.t~ '<.1- ~I\v\~~e' Sl ùppor\\)"l.t~' ...,le c::.amP"'-5ne\

;J' v1uc-';..ho)'l <".1- de s~nsibiel\a.h':'~ pour leur 'pe'l\'I'1.~""- de
,c.cl\'l\)rencl~ .{l~ "t:5Kh~ J d. pe,\J.UIlI('" po.rt,·~'p~r-' y .ôUCl.

,.o..\l)f~ ~o~'i>,'ble dt :s'a\)rU~e( :5~r P04 9rcup~ Îf\\-ere~~u retr l. de.V't\~~

~mel\\- ,~mll'tuY\euth"..(r<? , dt.> l"r0l"d~tC\.\~ d~ J<>M<> cal~able

~'accomoder ."ohe ~':l!.\efn" Dtt cttA <:'oofe>m.~l~.

J'.-\·m3oJ~èl\ -Rer\~e e'ton.t ~1'1 \-ofoc-éde' t~ e'c.()l\Dm(q.u.e. d.e

tro1lem""nT À~ ~ ~t:'o cl de ~l"1>lTloh.ort Ju t:.ll.e..tur~ 'I.ri.\l1.ii"­

--Iv> 5U. C.OlT\rn.e~'q\ .. !> ~e:t3ner... ,c.errQ,\ne ,.fU::nI --l!w.r apl"robQ.r~"

.e} ~w.r o..d~~;~ion '

F / ESSAI O'E.SiIMATJON OES COÛTS
1'4 ~ach.u(\ ..q.ul .Ar.F\ltne.er'\.t ~e =ù.t d\l Co.r-:ltQ.~ , de

~'e'(\,en\qk)\ (1.t~t. ~o. YY\Q,(.,.,h.nQVlc.r .s.Of\r :'Dmrna.(remenX dLs.l:.u.t~

. .-da... "cç\t~ ...-4tholl .

s: ~e co..dre d~ ~'Ql'f\me'''OJetll't,J- -J.u SoQ J Qe.1 t=-
V"o..ul< dQ.. te.rro.<.&..merJ .T;I\€nrtt..d~ d.~bou~~~ ci Uhmer ~I\

r"e.tion ....de ~'eJen:Jue Au. tWCl.i/\ .et ",tu. tel'llp,," J·ope~b.()"

.J~ .ftlI.?o;.,. 1e.a =m~~,J.." -J.u +n:x.J-Hf\.tnl- d... ~~ - a fl\"t·o:::Jloi
~ell~~ q..u.e la ..â)dlm(IL!d.h~1\ ~ri/J\eti.f\ll , Je" ~Cljl(ne.l au-e'eJ , d~

Itr\e~~ ~oC. l'1'\QnÎ \lu.~CLhe\l .,J~ b<>uu ca.r +cut J'a.fl'Clre.lt~~ .,Iii!..

+fa)\4m\~~tort et de. d.'....+rib.J-<OrI ,..Je!~)O u.':.~1!.j cllfl\Jen.t ~t~
..\l\teSr~ kl\4 Î\a~ ~~Ù.c.tlO~·
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[3J

pÙl·6d~ de. v\e.

~C· ,{le4 ,,~I et.("~

d~n-f

d' i rr;So...hD ri'

j e.lT ,Aeeomm C1nrlè J' a.J.lk j)<l.rt ''1J.l.'- ~

~ec!)omi9-U"- de nc':> ...\11":> ~ra~+~rb ';fl.t~rft-~

t<:.I.'>urqmmen.t- ...u~~lS"~" dal\~.Q.. dotna.ine. -d.u 3;n'l"- :;,anIJ-q,ft

1· A~e.n<e Amé'n-;"a.'n de Yro\e<:.t\on ck l' E'n.nro!'ln~"''''l\r ( E.~.A) I)U~­
/~ i ~r5 ~e ~ct~ea.u .Au..llfQ",t -Mne

,.cofl\ t>m a.,J-~ ...d'..u1\

•

vet l c an cdsing

J'U:r~l plli'il nOU~ln<)

Pu~~, turbine
Bo",1 (dtlOut 50' of ccs t of pl)l':1p oot t I
Colcco . l'te.

Pumo. cent r r fugtol

Poser t r-ansnns si on
se ar t\eild
V·bl:' 1 t
Fldt oelt. rubber 4nd fil~rlC

Flat bell. l~dtner

Power unt t s
Llec t ric noter
01esPl englne
GiI~o11ne or dlstl] l e re

Air cooled'
lioHer ccclee

Prooene tl'lgi ne

Ope~ fHm ot t cbes (permdnent)

Conc re te s t rvc t ure s

Concrete pipe Sjst~ms

',",ood fi ume'i

Pipe, surfilee. gdted

PIpe, Will!:'!'" works cldss

Pl pe , s t eel , COd t ed , unde r qr ound

Pipe, al uminum , sprin~ le r use

Pj pe , s tcet , coe teo , surf.~ce uve ooly

Pj pe , s t ee l qa l vant ze d , \urldC~ only

PiD~. wood blJr!t'd

Spemtlcr hedds

So li d se t sprtntl er sy'>tem

(ente" Vl~ot ,>prlnk 1(''' sy\tpm

S'r oe "011 t"<\... el 1 nlJ s .... stem

l ra ('1 i nq qun srrp,.I(',. vys rem

ir~ ellnq gon hase system

lM'ld qrddlngC.

Rese r vm r-sa

Se·· ... tee life

Hours
b

YearOj

ZO

/0

16.000 8
J2 ,000 16

J2.000 16

lO .000 15
6.000 l

10,000 5
/0.000 10

50.000 /5
28.000 1.

B,OOO •18.000 9
/8.000 1.

/0

/0

/0

8

10
.0

/0

15

10
\S

/0

8

/0

10- 14

IS-/O

10

•
None

"lon.



No..~ pu b\.'orü Ic.i ....n~ ~<:h~ ~e c,oû.r d.u <:0-Plt",\ )'-eur unQ ...p-
h~fY\ ...-h\r"'" cl '",ri d""h.cn fClItc .

+qbl~ Iii .15)

. AlrunCltive N" Do! bi ~ 1'I't0'l tn m'Ij
iyp~ de ~Y"ltll\t !>ote d'analr--e

Coù~ CIJ'lnue\ '('FA)

Tra.VAux Puiua."ce !V\"terid Toral

Tr<:literT>e.nf dt f'r.t'- QpplicQ.tlon '

-- -- -- --
-- -- --

TrQn<.m'ls:!>îDn'
-- -- -- --
-- -- -- --Sto cl<.<lS'" .

m 3
-- -- -- --
-- -- -- --

Pr':poroiiOll dl! terrClin
-- -- -- --
-- -- -- --

Di$lribvtion'
-- -- -- --
-- -- -- --

l<.icupe,a.t,on clu "~,,

-- -- --
-- -- -- --

coü~~ Q d-cl i hM e b
-- -- -- --
-- -- -- --

-- -- --
-- -- -- --
-- -- --

ROlv'"''''''
-- -- -- --

TOTAL. -- -- -- --

t" an fteXe , no ua ~ror·noM une. ~tl.bli=hi>" to\Ir . »ft!.

.t.lIr'"al Le" pl~
. , du wù.h ' [Q.oJ1'" e<.l.,..

y
1S3

;.,

•
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CHAPITRE m El\JOE DU PROCEDE:
DE. \X.STC:TN

AI CON5IDERAT.TONS PI<ELltt'lINAIRE.S
I~ to.~o.ll\d~ U4Œh:~~ A d~t<rmintr J.Q~ ~~ Je~iJn J'un

A~\'-ro.. d~ ~r~hmen.\: 'pOor re.~ho·~ R.nl-., ~<>rtt:

_ eC1 ~e.\.~tloll du "lL-e et du proc€dt de hci~hmert.t

_~.. A\~C\lP j~ Y'o.i~ Aeq.uÙ:.<·

Ce ~Lh vi~~ .;: ClMf.61·.... -un 31.I.idt .,.44r 10. m~lRolPr"e

-4.t cl(.dlgn A'-4n ~ro~~d.ê c\'lrrl5aILO'n Jmle. No-h ~~l.lO\~ ,;,'o,rheu­
~..r'l ~cu.. d. Da ,dt tel ffiina.h.b\1 4e PC>. AUrfo.tt ~cpÙt>e .et du

'<:'oll'1~Qt'\.r'" ..<:lu ,A~hM' tf.~Q q.u.e ,

_~. khrnUl\ d~· ~re'- o.?~lic~.h:>11

~~ -:,ta c k""f
_ ~oo d,,>tribLl\ ~on

_ 10. l\irul'v..a.tco" J~ ~<LU)C Mnou- <I.~

_ et1 c:.U~LJ.r~ ~ ~. tl1ICTd~ d' I?xpk.tcJ";n ,~r\<:.ol
_ 2. ~tern.. ,d' ..tn.ref~e~hQI1 .

Nc>~ U4":Jf.'-D"-l ,o.IDrl> .J~ ,Au..i.lf\Q Qe e:femln.,mtnf

....:@~'r~ rar Je. di~ramrne.).ePqJ-J,l1Y\eP de.\ dqjèU Il!'lcntr:
Â. Jo, ~j ure (m. . ..I.) d. \Q p~ 'SLU.iro.nfe· (55) .

B / Rr&-loN t)'[TUDE.
. t\lotr. D~'-ec~~ .ut..J' Q PP' OfD nolir ~t ~j~ ttiit. d'crn'sa­

ho" ~enre et,J' Üab\l~ .Aln ~uidE' pOlir ~e d€ll"«\oppement d'une

,.('.uehm ..de ~t~uTlle~ ()~ d.ec:.~re·d..l~ Ja~ ~. ~tOl\ e:k\"'l.1'~

.ba M ..tJeh ~ t\dih..c ~ ~ <J\I. J~ c:.a r Q.Co\iq'Sh'q.u.~ --de.I

eo..u't. --ull-t~ ..de 2a. M'-j 101\ ne ~f\\- ~ en <:.ol't' d~kml n~é.I , ..i.P

lO-j'J- dE' \:>rc mou.voi~ ...une èkd.e ,de fo..yo" à: powmr-· o.p ­
pt~e(er l~ deman.Je bicc~irn('1-Ue. dl01(~W-M (.D.B.o), ~e4

SOlLc\~ UI ~l..L6~ 1'\::'(0\,\, ~C\. eonc:.erttrq.hl)·'" el\ a~" > ~
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"
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\:>hc>~\,hor~ ... ;;: parLr 4'..u1"l ~c~anh0.~" typi~~ .
.Du \=,cri"f c\'< \1U~ Jv... ~l<.lr"c.c..I Aw 2'~ ell.t , 01'l

fw.t /~l\c."'-r X'a. 1\~C.~~"'·Lt€' ...d~ ..'nt~Jr,H J~ +ckrcmcu ~rt.
.e.a.u. d· en R..\ç'rn~l\t rn~iT..+ c\~ c..ee-éa.lE..t (rrlll· . .) /r1.{. de.!

~~'rmt<l ~J~' ~v\ter .J,?et~eJ€r ;~ .l(QI..l", ~cl..l\-~rra..lrHA ~q..ui

~orà ..ut~LS€~ ,.ù:>ml'l\€ /~CW. d~ . bc,,,,-';,,cn j':la.r.(Je" j=pltPa.rù>
A pr~'s~"t l 'TH>!.U ~OUIrON> flOu." 'p-t.nc~e.r ~ut ~

~~\ee.hoÎ1 Je no+"" ·~,:\,h~. da"O nok ri~crt d'e.fwk ..
cl· CARAC-TERISTIQL![S DL! SlTE

1 - IDENTIFICATION DU SITE
1· z, PLAN ~'AS)AINI~EM(NT Dt' LA "ILLf~llll

]'.Q.t u..d.e de 2' CU1cûni'>,~m€"t ~€ .e.o.. M~e Je. ,f)I-i.b k

plrirJ..de lJU.e .J.v.. <1.l1U' ".lH~ el -dt.! kd,l.lJ< p~viq.\~ a ~J€' rio..\is:

t~\J,r 1" R\)\i~" 2.0DO. le. proyetmm't d~ .ùhr\rt.n.,\-Ù>~ ~ec.hl\i~~
,A af \:; c.ulr Q n +ro~\ +ranc.hv.. --do 1-r<wlUI" AU eee,~\ \Je.. )lesp-e ch:~ men.!:

~" Ageo - .-1990 - 2000 ' C,,- br~'tr fe\~ J.'Il.M c01wen.h.<I'I

}"aT\<:1e~ ~nh-~ le S;"ejJ oLt J' jl~lle"
1,'2,.1 ' OrSyOSnrr DC COLLfCTf t>ts fAUX

la Mlle de I~l~ .ul ~\~ue~ AU c.~fl.\-re. d,' .AMI ~<ULt- p~cJQQ.U

~i\ penh d~ ~'W\'4t \Tel) f E"t. le. At","uetcl de c~\t. 'bl.\.ü. ~\:\.o"

to\X':Jral>~e .uT q.u~ J~ ~CUlr:, <:pU 1 11'1 ,.Je .en. /lC1Mè~ d~ pl.tua
;l'èuule.nt -du t~it'\.b J~ pk' ~w~ ~ d~\l'el\\ i-.-o.."e.r~er

ta. N\lle o..vet ..J de ~ou.""'r () 't"ra~~ .do..., Je" d~'rre~iolUl
ALtuQ't.l /o-u Nord F~r d. ce.l1~ - ci : ceto "-ar"tcJéri~\-iCf-Ut'

A-\:>",bi f\e'e ,cUre~ J</ô O.\HI',U A\' .un, fn~e ..Ailhfl"'"d-'€">, C1 pro ~q..u~

AU ~L.\n "du An~e.'€.1 -eI~ Anl"oruhJ.~"'O -4-tU-' ont ~ d.~

i\J\c.hrnUi «1 pro\ftl~ ..Je.. d.cmm"je.! ..Àmr",~o,,-1:i pq, ~e
)Il a.,:>.,~ .

Arn cie prot:rr Jl~ M,ij., ;Q ctRh' ~r~ ...ur. C\nn'ta..u

"'.,

•



•
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,.de Co.I'IMau,c r>~"'l'/\~~rcvu< A j'", ~:riwr .-Je.! ltm:J..... clu c\~­

Q.,P\,(YMl1,t A.lrho.ln pre'vu , .ttl\-"'e.\\-Cln~ ctin!>i J·e'c.Du\èm~n\ J~

-eCUl.'" en ; "ÜaYlt le.u.( o..}r.em. da~ ee c:en.t~ ho.bi.ht. Ce.r
/Cll'\neew de. CCI"GUO< 5E' d-e,-,~lol:l»o ~l\r c"vire., ~'O km, dont

1\0 Ol\.~ ~\-€' ""·~\l\e.'" A.U cou;<, de .Ro. ~rt.l'I\;e~ ·tra"é.ht> .

f' e.\cl5" emt.f\.t -'0\ C<l .(a,Ll)< de pfute!!> pro ~re~ .;: fu.
N\~e de l~iè4 s~r"," ;,èq\;<;.é' AU rnojen .A\' UYI /I~!.€o.u de
~~~h" ....=u.v-ert.......q-ui :pan~€ro.. er /c:.omr\et~r't . le. ~~~CUl

-de canciux cl5ii Q,istan.t.s. .

. Ch ': q.tù /c..oYlce.nc, .Q~ .e~~ ....w.e~ ) ~Q. c:.OI\~O-
"a.hOYl A,Q\-i 11\ etl""\·~e. Âe. fa ",.Q11' > comm.e pre.dsec 'p\.u" \\èu.J­
~ ~ ~rCl.e\ér;~è pcv cl'€..l,lx bQ.M\~ ....a.l'i.€ mtn.t A'de.l1"\:\ ~·o.ble~ ,
~'..LI~ ;)'ÙC\L\a.n+ Ir€~ )\ N.cr.l ...t J'o.u.k ~1'1 21'. su.d-Oue.ot•
Ce )) he.~oTl\ene ~ -l'.ntro.I"': J'~\C\b.or.J·ù,~ ..Au proF d1u\'l
re\e.dJ.l d' ejcu1"s ~e.\(ê,...ëi .Jwx ..Ù'6r<o;~J-~eY\\ c\e dêpurq,he'l
}'a'ppdClnt f\e.l~;h ~rnen.t \h.l~ f-lord e.t !1\ce" Çud· ;~

Ae.Hd..l<. /'c()lY\~e.r ~\- =m~ je f.>\u, c\Q 10 Itm de tU.'JClU>'

~~ ftb"'O-cAlYlel\r / d'un d\o.""è.\:;. \rO.rlcHtr .en.trf' 2.5D ...~ 1oo0m",

1,. Z·2,.· MODE. D'E:PuRATSON
.f)Q..." 9(,l ;\tJ"':lW .-J'érur<>tLoVl Jt.\ .~~'Il .-u.">e·... ~~­

;\O"r tcu..t..d qbo,d.. ,;0. kv-e~ .AJ.M rl~e A.t" ç!e ",àrnir 2e<l j:.15\~
A",t:d(,l 1\ro(1lT\ineu. ,eve.fl.h.leg tron~))<$\ tCJ . .s -e.11e.6 l'aM ero/\,t

..01.0.... A.H\ .d<w:,a.lGfeur tour AtQ.~lf la ~{dlll\enl.-ol-~n ..d~ )a.œCJ

A-U~~erJL\.>!. ; ~\l(A ftUOrJ ~l\\0t~ ...i"\-rod..u'i1e~ 4cHU ...... M ~we

,de Yra..v..in5 ~ .-a..uy~""t- .tw h~J~ 2'1.4 Ae.e:tJ-....;w, bi.,etrru:q.ue.!>
..d..e. t.. .Ae'~uro...h.DYI .

A-k I\eri'l~ .-ole l-l.l\DkU~kQ~) Q'<:..c:u.o ....Je' ~u.r~ "er<t.

~ttrL ~is~.. a.u mOj~1\ Àr 2'~jcnc.\ ~Cl\ -<\~ c.hl"l"e·



,

1.?> - SELECTION tl'UN SITE. ·Df TRF>rrTE"MENT

PAR I.RRIGATION LENTE'
N"LM cll10 I\ô \1'.1'Ul .<i: ~~':>~ l\\er c~ fr~d" 1>= q»..e nC>UI:l fUlu..

1)ropD~n~ -d' ...if\,'i3 r~ ~e J\ù,ea.u. ,ole ccl1ee.te dt.! .eo.ux~~'e.l

-<:Urt.<: ()ok -o,~rèrrte ..cl.e -\- rc:ùx,:.17\ ent po. r (ni:3 Cl.he n -PI'. vJ:e .
Air$i tlo."-heJ/1I". 2e ,stte .dl'. -eu. ~Jo.h~ d:~pÙ~h:.oVl

Nord) pe.uJ J~ À~ten.u ,.c.t>mme. ~'eu .J~ c:I~\le.~pp-emtl\\ Je

no~ proc.~c\~ .de ~.Q~",,"h~1\ ..P11Vi.~€ J11"\ tc.l\t q.u' ",,~te.rno..tt~ OJJ.

""ode j'ép Ltr",hol'\ ...c\a5.>. iq-ue ~i p\w (5"n~"tW.>< p re f>OS: do.~

Qe pe.,.1\ d'ct<.ç",-iflfs.s.emd\.t ..J~ & Mlle de -\hi~ . .

Jo. :stoJlèn s.d -~C\rJ 'J-e' (.Y\\eu-è ..J». ~roJtt, du c.oll5.l­

--o\e;-><..LoN' tO\)7o.pKtC\--l.lU Tt0W lffit /emm~n~ ,ô:. J\i~\er-,;r c.e.~e \.o<:q-
th.' /c..omml'. 5~h~ po~eY\.he.P. Aif\,,>i fv. <::où'h de -tra(\>l)'ù~I'Dn d~

eCl.UJo ~~ -o,e.(""O(\t mini-ml'-~ tl ,â M'Cl ~O>SleRl" ...,\1'. dwe.t"p­
~er une /d.L.\!:\-Url'. ,céreQ..ll~~ ..(I\.rere€ AU proct'5~ù>, de +roJJ-e:­

ment rel' -Vv\\~o...h.èn ~~rtie: Ce.ttp XCnE' J c\u. p,~ytt- ~~ vue olE'

ka p\"~tc.h.o.n d~ pOpl.t\hJ'-()~ .eT:de.. p..Qq~ ~ aIVItn"e"rn-en.l: J.u
runtei,.q fMeru' ~ ~'C1~ 2..oDO ~r,c:..oMiJeree ... =JY1rrt~ ,?y01'\E'
\f'(ït~ /1 l:t ci +~~ fetlbQe 4e"5~;' jf ,6'dj'r-Q. A:\~M ..de, <:..0(1­

tlnuer Q~. .-I.n.IrU1i~ÙYt en ~fOr,J~.l.'S pow- t=)lf,l:>~?{!.< h,ut~.
~ ~onnel'..l ~efl\-)e\l~ nD~ ~~",e.Ue:trà de. ~etlrt- ~o. cM~ep'r4:Jlo.
,cte t1\A)-he ,AJ> teiit Il ci: ])ia.khole' '"TI . .

~o.ne, Je. =..d.N? J' A.lne .ébCUJ.c~ , flDW /",-\Iol\~ fe:U1'E
..une p~"',el\t""\LOi-t }>Dmrnd.I·~ .d~ q.u~\q.u.~ ~rc:u. 'e-"'i~h9-U~ ..de

~ Àern .J q.ui. j,nre..{?-ercl'\.t ,à»~e n'o\r€ dOma.tM dt' ~er~

-1. ~.1. QUELQUES DONNEES 5UR LA ZONE: D'E;1tJO(
-1. ~.1.1. (,-[OLO Hf: 1 SOL 1 t:ALlX SOUTœk'A~

:}u.r ~<t. s., J' 4M r: ~e ;0>R.o3iq.t(~ e.r -<le l ~c.helle ~+I"c1­
t:y(~.~~ !'ee.onnu~ A.t\. j'encrf. IYlOIM e.bhli>SDM --<1-Ue 1IIoW
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•
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ÂCTllm~ ~n ?~~e"c~ -JI'. ~ma..h.i,N ~ clo.f<:n.t AI'. ~'I"cc~~e rnoyVl

(Lu.l~c.il!n\ ,cC\raderi~~~ 11o.r -llY\ ~l\-hCtCl.dib in:::; IrCIfia.'o'~ ~ \JO.

,d,<1.l ,JI.oc.heA .-e\é+r·~tlq.uel .Jp.b'w.!>~ AU- )tOC~1l.! .C1.(fe, - ma.rneLUeb

d ,a.tl "ea.Qeoir<'<l'

[~ c\\)nlle.~ "ùÙ\JCll\.t"'<l .Al!w~f~[u .,4.u.f.:un ~':J-e exC"JCl.J­

-ela, 1\':> ho~ Zf'Y\€ c.h.hude. ~rme.~ d~ ?rù(~l'.r 4'Ae\ qJl-1'.t. ntl\(cl'lJ:"
,A..ur)lt )loe, la. 3 éoto~'Ù eT- Pel {d..lV< :'>cu.turui (lU' [ 2.IJ

marne ... cc:o,\ea.ire 9fr,>
Calcai~ ... mOrt'\fS

AI~mant.~ ",."n es / ea.\<o.ir ...
~bl. 9"O"5.i~r· + o,rsi1e

1SC ..

2A''''
2.90 ..
34e, ..

~. LOl\9i tl.Jde 16- 55' 0.1" 2. Lo,titude HO 4'1' 10 '1

3. A\hludl! 0.11 ~ 76 '" 4· Profondeur 34'i ,,:,.

5· Coupe 3éo\D9iGllle
o 0­

1SD 0;

24'1- ii.
Uo iL

b' t\1(~ea.1I s.to.tiGloe d. la nopp~ .. 7"1-'2. m
'/-. Ro,bo.HemenT: Se. >'Il pCl>r- lm de'hi\- de ~oo rr,Jfh·

g. C.himie des. eC1.lJl<.··
te"evr en fluor <'0·1 "'9Ie·
Rt':J do ~= o. ~11. "'3 1 i .:

l'HO q: "919 j

JI v M3o.n:l ,d~ Cel A" r,,\(~ho;,:>, .-tP iI·a.\)-;" ...ui..périeu)( de

,c.onKI\Ue.- )e4 Ano,Fjs.o. ",4Ur Je )l.of ~J J~ .2CW,<. )otJerra.i fleA

M~1I )e4 dirl!c.t.oru A"'du.d~ /OJjQ1\C~~ ...ou ecu't1. AU. c.ga.?itr-e
-p~cèdeni- . to.b\e (m 2-)

-1.~1.Z.. - DoNN~E.S CL"!MATOLOCrIQUE~

1

~9'fO 443·8
~9Tl 5:1.,.ç;
~ 9 "IL .l2.B .0
1913 26<S'.5
~910\ (;55.4
1';) fS '518·1
1.9 '1'6'" 40 1· ~
1917 281-·1
~9T8 . 'D5.6
1919 1B1'.9



~.I\~>'orr -du tc:~eOJ.t p~deY\r 44e 1'3+9 pwl-~ reJ-enue

-corrrme Anr\e~ de c\esi9r)· le. k\Q\ cl" 7e,:r· 9 rn .... .I\~fPe}e ..eQ.
o/lo.r\-hfe· de I:>\U.le -k,lnb;e Au.r tou.\'.. L\a1)l\~ 0\ i f1'<1.x.ù\:~ )'\-CU

.u.rH CO"",Pl Qa.h..Dr'> CO[l)~~ A~ ~ l'l'u.vi.om~~ri~ pqr rnc\~ Pbur te),

l'lI~m.t' ~I\n~(, . le<, donn~'.e. mel"l","e\\". cli':>~C>Tlib\e;., "'br.,} prE"­

5enI~e.4 Q,U \-",b\~u :!..uiV'o"\-·

Mois T e..m p e'ro,tu~ ,.( ) f'rëdl'ito.n'on E"'<11'>0 r<lhcn
HO'Y~n"," Mbyt.nnt

Mi.,i",iura MA'litrt(U!"l
l"'''') lM'" )

'5o..."Qlim J."..ollu.
Minimium MO,llltnÙ. Ab....'" Ab",\"

Jal\vler 150 31·6 8·1 ~"·4 Zoo

Ft~Rif'" 15·9 'S1'b 10·5 40. b fr'b

Iv\Q'" 16·B 3~.6 12.·B 42.1 . 212.

Avril H·1 33·4 14·b .1.3.'0 1B'l

Mai 19.6' 33·0 1'5.2. 4-2.6' 0.3 -144

JUif) 21.9 '2.~. 3 11,5 4\·~ A'33. ~ 115

Juill,,~ 22·8 2:.1·t -19· 9 3'.8 ;S .2 81

Aout 1'2.·'1 :'0·6 19.'3 34·e, 1B\.g S3

ç~~\embr. 225 ::'1·4 ~9.5 3b ·o 1SB. '3 51

O<kbre 21.1 ~.ç; l{o ~9·9 6B

}.l"".rnhr< 1e.. 9 "'~.4 11·B 4t>,2 112

~~'Mb", A{.O 30'9 8,0 38'0 -17'4

Tota\ (indl><l/.,r )e~ donn"',,, men..u.l- 78"f.9 15 ilS

:.If4 11\e.;\.lr~ ..J'ë:.,apor..t'ÔI cml- ~tf' re'a\i,é -<wec. ...un ba.c:.
'11"" ma.~ e' ,..c\o.~~e A _~ è --Q~R~AU S~l\fjqP..d1: }lrrJ'III't;"tJl "ét
to,.l.t /eu.l~ pou, d~ A~Dn~ de ~lQhclCIl-d\\a.~\Qn et cl' ~e:trmani;"o.­
h~1\ ,<:u>e.: ....un \r~ te AI<'~~d.U -lllteH"><thor>lXP,

•
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, -,
'1

200 • c·ï~ e 14(;

1lO ~0·13 -s, 124

11h (>'13 • 155

1B'l ~ D:n c B8
14.1, ","·H :. 105 0.'; - \05 ~-IO/l·l

115. D·1'3. 84 H'!l.1l-84~ 50

81 ~o'H = b4' 38.'2. -'4. -25,8

S~ .D·H. 39 18\.~ -,9. 142.9

51 )<'o'B = 38 158.'1-38=120.9

b8>< 0'1] = 50

41'2 ~ o·H ~ 52
114, 013 ~ 111

~ 15 '2

-~ ce ,q.w' x:.onc.ern~ 20. <:D~ hllèn dr€ ~ '€lrQ.potnSlPn ~\- ~~Ùtl

p~~I\'>'pirol\,,~ • nDUO \)"Ll.IrCrv.> parti" ck mod~\u ~!l\rirt'Vte. d~l.te­

~c?p~ -OJJ. C~l'\tr€ l\\o..hlil\.J Je R~<:~"""-'h,,, A5I't>nc,r\iq.u.1' Je B,om­

b~ e.t q.w: ~'a.j)pui-el\t <s'Ll~ I~ c.o"c~p t du. <:C)eJB- e.tef\f de ~jérQ­

hon: k:= ETl-I;Ie", E!>"c-

J(\ 1'\0tlOl'\ d' tlJO.~o\..-qY\'SpÎ rctltèn mc:vci meJe CE.T· M) .,A"

)lQ.prOT'te A. -tll\e ~Q\U,.'!, ~'.eJ\ 4: chrt ,ci. UI\ ;c.o!l\~~€X€ sDR- ploJe
~o."s~e~J 91' sJ A. .-un ;'toI!' ?r~dOmln ",nt ..en d!"6ul ck l:.:fcle

(~\fqrDrah~y, ~R rw.), P~ n~~j~able ,€l\sùJ:E' -relr Aappol't
,a. ~ +rorupiro.holl ...1" \r€3k~a,~ - .

Je A 'e.t~' ~~n~L ,q.u,~ k \fo.ril'. ~T\tre 0·66 l'.f- O'~9 '~("

-urw. \jc,\'2J..tr /\e<:."l'l\l'T\o.nd.~ de 0 '13.. Jt pClr8r ~'< <=e\t <1 \l'''\euc

~3~~, noue )'lC>U\J\l...., ~bblir- ..un +""h \~d.1I. nou,s ?umelot'\.\­
/J:~\TCt\ue, k ctl'f-io.t ph)"'D~tt'lq..ue -q.u.i. ~\ -tlne dD nnQY

--1.rnr~fClr.Je daM )r ;<'-"'ifwP&'< t" ga.Qonce A"- t eAJ-l'

1'·10'1':> ~rec.il'l'tcJ'on E. va~D+rC\ns:...
Pi ~aJ\"nl.,.,,,, )

. ,.'



· Ce.I ;Ult"S', dt;..,}lClt\A 'G\im.Ju\o~~ _~ "ont ~p~tif\q-u"1

Ai no+~ ?f ne ,J'Ju.d~) #rt> r\\ ;I\r<='(,ye~ /<:W.l-Cln.\- que f'~,iW stOll.l

~a ",wl", ~e no~~ c:l~IJ~\o~f>EI"(\~nt. JJu. f~ Je ~'Àn'<!Xlsta\'l1:!:

-de donl\€~ ~nClust;~ ~\Ar no~1I: sLte , n()t~ ~F'rothe ~r

~Q. rn.~1Rcdol.::,~e ~ ~Qs.\3n .a \.a.ve<>. Jl~ #ch~~ _eytù ~ut­

lJ'>t>nt , r: 4rë:1 Yl\€l"tle 1'rr1e:U.!. ..uMe ~cur feu.1 ~Q.( de
~no.\,,,o1Lo fi de notre Tl\od<>.3~E' cod" buhcn .

O'{ CALCUL OË. LA SUR rAGE Rf:.QUI5E

10. ,4ur?Q.u n~~a.i~ ~t A:<;\e.ul~ UI ~~fT\ier 2t~ fi.u.r ~CI

k dt Ja c.R Q''r tSdrCl)l..~o/'le ~r 4f R' èco.tlement Ae4 eaw<AA~~

A ~ro.l.tu ' -& ~con.d te.u, c>n -Jékr1\\ f\~ Je tCU1.>< dl" charr­
Th~rJ ~l\ ~ 01:0:., el ~a. Jl~rfQ<.e ...tl\d.uitlè • A'l"4,j ~a \J\ILI 3rcHute

W.U .Jeux .ul CI.\o~ ..uhh:tee ..<\af1.6 ~a. ~ùJ.-e .-dM dQb.\~ n .

{. CHAR&t: H'IDRAULIQUË
i~ tOl.\LX ~'a.ppt~(:\h~1I ~ ~Q. -Ra.laf\c.e c1t ~'e.cUl'

L'V + Pr = ET -+ VIp + R.

flt, ~e.t~LhJ~n ft!yt l CIYl /yr).
L.. , tew. de chd'3\'m ent ~~dreu.llt'c~.\JR d~ ~CUlX LMe'e..l ft!:Jr (c",/::J.j.
ET. ~Qpof..-C\ns?ir<tÏLen ft/yr (~m Iyr) .

Wp' ea.u. de \,<rco\cJl~f\ ft!')r (Cto/~,)·

R, fl.\isseUel'Y\enr ft/y \ Cm /;:)t).
lour J' ÀLli 3".hil'\ ~~f\k Jt. Auü.,e.lle l1\\'nt met peul-e.tN'

~\;rn~ m*ql,\e . ; cUl\~i R '=. 0 .

A ~(t'r --deô '~Ylsi dér",.h:O\'IA c\,mc:Jolo ~C}U1!h fcù.te sUr

not~ lît'te J'e.We I\.OW pe:urom q.ue la. ~"e:clplh:~.\u;lt tot.JE'
,o.nnl.\~"k ~1 de 781.Cj mrn./yr (2)1. Cl2 in/~r) IrIcr1N J'~po­

+fO.,,~piro.hol) +or~\c {sTS mrn('Jr (62.09 Ih/yr) 'l\lliJ..o donne

-tin ,q~FJ d.~ 78,1· i tom /':Jr (30.'3'3 111 l'Jr) .
1
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•

C:.mm( ET> Pr , ~'~~tnt À Cl.pf't:"tUt.<" "wCl. ~/'l\t'lté
.oJA p<.>Îl'\\- cr ~C\.Pe. fWà.pD-\-rctl\.':>}'ir~hDI'\ M1t-~ el- J", p~rm:q­
t,lQlle' dl) 'SO \ .

j'/DwR<:ahoh ..d~ Iëe:tu.>o .-u4.e~ ry-w.\ ;le ~cu:~ du moi.!.

d' Q.\S\tQ ,CUI. !fIO'LI J'oe-\.ob", , Ce.~ p~riode pe.one..t...Q.ll!d eu ~t.I.l.~~

vtU\le-~ ...J' JIl' pto,t-;q.uéts à .d'e:uwaf dÇJ J~nw d~ dOnl\l!r ~ M~

't-ah· Not"" ~};JYl~ ne'<:~s.~tv-", a..\()~ 2..:1 Sl:ll\c:Un~ . de
~JDc.ta.:Je (s ",oi") .

. ~~ 1Ua.~~.h· -d€.4 -'!AUx. ~ F~rc.elent , peurtlf1" ...o+;N\.~

,0. \)ctr-tt. At y.o,~~e (II:'-\) .

Jeur 1'..llL:Ler , A/a.llr;J fa~\l fd.,~.fi.ln JU1a...l dt ?trm.~cl\t:­
t-e'p{ .Je. ~Jl dl? nok ~\h?· A Aéfa.uJ~ noue ,..4-Up~~~ unI?

vo..~wr --d.(èJln::t~ pour)~ ~rJton ~enh~ ~i5tt AM pe.f rn~Q­
btth: -de A.5 c,." /h (O'b 'iJ/h)· f\J.n tCUlJ< e.O~UIfa.rWr

,<k 3.5 In/wk (8.'3 C.'YI/wl) ~t eho{."i Au fcùt -.de.! Ae.+:'v\~~

4rlc-oPeI pr~~Cô Cetle u-~leUl murhFt:~ per 28 wna.iot.<

lY\olM J()nI\~ -ect c.ha.rr ,o.11f\ue'lle: ..

(s.s ihjwk) (26 wk/yr)/-12 in/ft = s·n ft/~r

. . "'- 2~a· 9 c.1t>/~ r-

ia /cRa.f3" ~ to,Pe -Je ~q..tUJe. Atnf ~trt /~ ln ~n~ Ù du .
/Je'~'UX l'I.oh~' ).CI~ je,. /c..ot\.lidér.,J~Q~ p~lUitom:hiq.u~ . Ain '::A' •

Lw = 2.413.9 c.rn/jr + 76. fi cm/-y = .3>2.1-.6 ~",J~r

=- 1e>·IS ftly·
;f'o..(r-e Ae~e ~ <:"\cyj(' /~ po..t;r .J'-UM ~'l\uQe ~rtlfiri­

/q.u..e proyv:>S-e~ pcu- Je. CD"P~ Am~ri=.In d~ In.9~nlwn d~
~. A"'~~f llH AC.:r) _d~ /C()1\c.e.~r ~t :' A9"tnt~ de protec.hofl
de J s,vi ronn e. !Y1 ('ht lEP·A) ~t )lI? j)epcvtelllent ÂmericetlÏl de
J'A3rle.ll Hu~ \. o.s..\) .A) .



;

...

A= "3. 0(,. Q.
L",.A, a.(t't ~q-u.lb. (a.u(,~) .

Q" dtbl( q,nYlI.le.\ d~ I(AU,lt 1l~e.U M9",I/'Jr
Lw: char3f.f'I\trtt en (cUl>' U!.e~ ftl yr.

10ur d~~e,mil'l~r ,ee. cl~l:;J de de.~i9n. ;Q AI1~ f<J\v -cllnn~

he J·.A.m~f"to.«< re.-kJ-i~ J.~ p()ru.~.J\C\'l\ -q.u.L d~\Tu5.ercll'U\r ~W(

~d\\ ..lU~C ~o Ja. ",,'tc.h~n J' .ipu,...b" Nord l biC\kh.J~) ~ fan
'2000· ~V,I c.onhl\Ul:(' (\<J\-~ .,(.@ll1~(o..\"t>n ~ Pa rtI~w..od.O\o9\e. du

db\9" 1 [\"UI) c..~oi,>i '-ON> ~CI. V'O,,\e.tt r ~~ 45D t lA (~\\.t-e \X1r .Mc:.cnde)

~ 'p'U.lf ,a.rr\Ù:able )i ..!Alle fopufcJtO~ A1e ~~ de. 1MOOo~r­
5bnl\Oh· Ainsi Q = 1/0.3 M9a.I!d " ~6's =3759. 5 N~Y.'J

A= 3·0(;" :H-59·5 = 1010.1 ClCr<.J·
(o. 75

(. ;c'o..\e.Il\ d~ 20. ~'fCl.C( ut ~uJ;; f.ù.t A.·l\dL<::~r à
peurt<:i:J -...-t~ ..À.l~\Lsé --do.~ Q. /co.clN! /~' -une ..«r~ro~Q p~li­

1T\il"ld.'", ,J~ h~~oiM.

Vn ,calcul ~\u<, p~w. /eM !,w.\(~e: 40Jl1h Q~p/)",che. SU,L-

\l'o.nJe. :
A petrl;" /d'l. 1", bJal'\c.e. de l\eo.u Mu.a Cl»"OM .; ~a.bli

.-cpt.. .. 'w'p ~ Lw + ÇJr - ET

= Lw - 1·58 ·ft r~r'

Jo. CVlQn.l-lf( ..J' (,a.u /q,uA t~r<:o\.. (Wp) J ~ "~~LleKe ,de h~tt"l\.r-

AW(q.u~ ( Lw) ,~M./\Q À~~u~ne.(' 9jOif'C.cJ.11l"t' /lUI" Jo. cha.",ge
.Q.n o.;robO! p~rlJ\\s~ (L"\' Jo. ~C~lOJl ~\7'o.nk nov." p ermJ-­
-ka. .-0\' ..(iju.stret ~ed ),nt~r- ~\I~n..~ ~""t·,J~l\t -el\t~ c~

~~~nrv V"o.("o.h\-e..\·
2.. L.A CHA RCrE EN A'ZOTE

l'lè~plntCl.LëJ'\ Al/. J''tb<'re ...a:. -t-ro..u-el1 ~~ proc.~d.e· d~
J'-Ù.I.i~ ~.h.ùt ~~nh .ur tr(t\(.lra.~emt!lt ,dJ"surt.~ po.r Ad <::0""101'\'\ -



At ",
.~

~

/l'l\o.ho~ po.r ~e.d M.~\l.\r~ A/J~etll ~~ -0.11 ~h~'nom;t\( d~ clenll:-n~­

~~\wn. ,~Cl ~,,-PC.llet --o.l\I'\U~\\~ t{', o.!f,~pw.h.~ /<:Gl~w.\e'~ ci ~r.­
*",r A 1ellUo.hDYl ,Aui\JQJ~ et.qut J:<::.l:>ltle /de4 ;'~t.hc'c.h~ rn~nw

en A~ri GI.û~ Jet Nord·
Ln =0 U + D + 2.'f 'Np Cp .

L", C.h.a.t3~flI'<C\.t ~l\ O,3àe J~ ~<l.U>< -ti_H'tU \\:,1 acre .~r (~I~Q'Yr

U, C"~()l'I1ma.h.,()~ ~f\ Q.yh d~ C)..lQ\ Ur~ \bIQC:~ '::J' .. ( " )

}J, d~ni4ifc:J\;,'l Ib/acre.yr ( k.9!hQ.yr)

vip' t\'Cl..U Je ~tiC.OIJlOl\ ft l ':JI' ( 0", l'J,)
CI:>: ~o. wncerJrettw'l\ d\o.~tE' ~ant p~f\:o\;"(Y\!2H"

A par1:,'r Jt\ pU%c""\lon de Jo. Stct~l"" Ajri col\' d'h. phi ­
m~n.tahc~ de Ninnesob (MACS] et)f 2' A5en(.f d\' tht~c­

tlon de ,[J' fl\i>r<>nnUI\ ~rJ- ) no\!.4 ~+o.~ \is'S.Cll\> 'j'l~J~ 1c:~re'o.\e.I
,c.on;oTr)me",t \'I\\~ -155 Ci 1'f2 \bja.m. 'jr c\ 'a~.{)l:e [~JCeo

IJ"'\WC' pol.lf le S~ne'soJ ~on.l ...en htù" df rnof\Lrer dt.!. .Mehe.rc:he.l

.ou Cent~ I\\",hcf, al cA 'A9ronomù de~o.lY\'t,~, cwec /\:.-cm·HT\..e.

,cu.efl.\re d\' ,A~ ff.rt-n<:ç Je. sorsho. .
10. d\'nik(~c.J~O\1 LI\ ....1:Jrc.i~e -é. -determi<\\?.. ,m~ Q~

,dwrchw<$ ct.dm~~e(\t --q.u.e .P~ r~A~ ~ -iJ:u.~f\r ~nt'" ~'5 Q 2.5 o~

~e ,2 'q;ree ~fp.\iq-u~· On ~àJ /<tU' UI\ ~~~~"TT\e~Q de \J"')lo.\.ze.\<l
tl,';" }.t pro.d~ (Ma.:... lqu'.{~ ~ fr~ c:.L\Q <i "+U<'.YÎKfer. A~jour­

..cl RuA; ,.t~ Q ~\t <!.~o.bl.L /q.u.ç ,d,ÇA fo.t\Wf'I t~\5

_ erJ Urt sel ~ r~e ieJ(Nre ~ ~ ~t~ {enfl(f .e" mQ.\->~"" o':)ClrÜ-

4Ue .

_ ) ·<Y.l.ste,'1'o.Ce -d'-uM ,cou.\Rr+I.l~ \Je'5~\a\e e~
_)~ ~em\:>~rq..tul"'e6 1 elQAr~~

CI\+ terJ a.n~ /ci ;\~ h~ er Yo. d~'nl1<-ifc.d..hon .
. .;fa e.6TI~e"rro.ho" pH~(Se e~ ~te -cp.ù perc:ol~ verS ~'eC1ll

Sou.\efTa.(M hhJ~ J,ffitfee a: 10 TY13/ ~ pOUf AUp.eC~e.r Je.A



"'

...:Jat\do.rd~ d~ \ 'eo.u. J~ \'C(~5D'"

) po.rt,·. d~ C~ "-~Mic:\~;a.~LI)""'. nol.\4 "-~Ill~irc~ .1..\1\ taux

4<: lxJ\I)n -<>\~ C\r~t",,· ~cu.r Uf\t tll€tUr<!: ,J'un cèrf'a.\~ [X'-r ~~~M­
~\e sc,d: n 2- 'fh /ac.~. )Ir ..:D~~ ~~ r-\, (lOlO o.\rtCM ~rtV1l

.J' ~1-?\nttr t\o~~ ô>~~~M ~1:n.J"-\I\t- 1- moU. -' J'o.Il'iiP ;- Oe+ohr~

en pourr-dU- /CltQ~1rtT du. "I\d,;., (2 mou), --\.l ... l'\'IiR de 9DJQ\.\"
..A.t",,- A' une. /d.l.l~ -(.)tplil\\-eJllli-l Jo;, fl\a.;:;.. klf'!.1 cs-n p-wI (,\.\p-

ro~~r ,crue \j ~ ~ (~n) '= 3 <14 lb jOJ:.rY. .YI' .

. J):..~ -ee proce41~ de rl'd..\i:>J.l~n dt< cJk ~bchf. ;Q

fo..u.o'r"i. ,acc.order ~a.u~oul' d'a.~fn.tio" A.Ux. A~s.uQtah d.~
~~rc.'he.url de ~o..m M.~ sur If 4OJJ.>< cI, ~·)<.o.hlÏn ctt4 ~t~
?<,-r l~ ,e:.u.\~U""-l s~nè:r:l..la.lb~'

Jo. Jfn~ ki ~CcJloi-l. ....u+ ,:>u}.>roseé èjJe ';;20 -J" de
~ ~~t~ App \iq.uf~ . Ain<:,'l .t = 0·2.. L~.

La conul\.~rC\.t.è" ~~ df'Si30 c\·C\.àot~ ~Qnt- pfreo\;
Cp ~1 f'rrIe1in:\et'\ll ~ 10 ~I~ .
AinM Ln ~ 344 t' D'L Ln +- 2·f (Lw - 2''38)(.-10) .;f.

!Une "'-I.\.tre re.\a.tt'on Àr.i~\l) r !C\nh.' ~U.l~~~ pa'..Q.r.o ~e,r­

c1wrs At c.e,\e q.ui .e)<.i.s.\-e .e ntf'e \0. ekCl7 ~,,~h. ",t- 2<:1.
c.ho.ry ~clra.u Q.:q.u.f . [3J . .

L, = 2'1 en L, .
Cn: corx:.~n+~a.hon d' C1~ o\-~ o.ppk911~ ",~fe .
L",: cho.r;ym~Y\1 ~dro.u ~~ ..d~ JlCUlJ< u.A~~ nfy·

é" .A,~ !'~ff~an+ èi. ~a. ~a.b\e d~ Oa. ?7 ' on
peJ- ~Up~OJ~r ttre ~l\ pN"s~nc<:: ..d'-\Anf ~CUJ -LU.~ ,Je ~~ /lIl>­

j~n /o..v-~~ ..Al"~ ,~o"cen~r<:th6n .en ClJOr~ ~to.l d~ 40 '/'flj le
~\- ~I\ ~umQnr.q.u~ ~~ -h-~fI\~1\\- "'\'1 ~r'-Q~~\ic(:th-ol't ~1

~c: ·.:Jcc.kru:>e n<>\1-ô J-cut\~n'èn.t ft Al1\'1 lro)w, p~Jt.t'è~ dç>
Cn c 2.~ 0Yl\3 W/· 6"1 la. .-Q /0 -s 2", ~·5U.~\ ok ,A<4lTotlr ,

J



2.'1 (2.'0) Lw := 75.(,

C .0\3 L". *,
L, =

LN =

Ai'n':>i) CW4 nos --Jeux e)C:}Wl.h..o~ Â -dw'< -in~linU'U> ,(:c;)

~~ ~a.\C\nte --d'<' lrCl~C>\:-e. , ruJ â.1~'1 ~\~ !\'I.'se>\U'I.·

L, = 34"\ + oZ L" +- 2·1 (Lw _2.58;(10)

= ~44 + 02 L" + (2.1-) [l..o.Olün) -2.'58.J \..1 0)

_ 6D3· b \\'f o.<-,~. Jr

&,. sc\tthèlt ,c.<>",p\~~~ 'pour AM <.!"'OC'" r.t f~ho'V\ .J<1 d<1Si,gn

J'ClQ'tt4C\J p~<:ol~ ej<t\e Q. ,10 mjf~ pt ~a. ,Au.l..aJe.:
1. f. c~arJ<1 NI '1.1\\ ~" o.;yJI? A~ ~C1l\k Wee.> ,o.\tC:cru-~~

-Âl.lr Y\O~~~ile 41Z -\'T<:,,j-emtnt = Ln = 6D3. 6 \b/ac~.y,..

2.. 20. ,,:l'\Clj'l. ~dr-ct.U.\L'tl1-e .r, e.a.ux ...u.>~<'d := Lw

L... = 0.0 \3. L" == ocu lbC:>9·6) = 1- 92 ft/::y
~ . )' eo..LI d" Pere.o\a.hc", = Wp = Lw - 2·58 = 5·?>4 Hf::)r

4, lt c\e.nih~'c.Q.,~lë" = t== cz Ln = -121·9 \blC\cre.~,..

5 C~o.':ge Rn a.Z,)ote ,~ant pev-co\é = ..:p)'\ = L·t- C:pW~ .

Pn= 2·1 (10 ) ( 5. 3 "1) = -1.<\4.2 \bJo..crt.:y..
b' Jo.. surru<:e requi ~e == F (a.u,,-,)

A= "3·0<: . Q _ "306 x (3)6'5) "- Ic,~

Lw 1"'3"2.

•

•

. -,...
~.

TA'OLE'AIJ . Dt''S RES,VLTATS>

Cha'ge h)l~"""'IiCi1,ue des
~ \J~qel Lw; 2·42. m/'-J r

12\·9 Ib/o.ert·Y'.

Wp ',

~hQ"3t en "-~o'n' o.'IQI\\-
. p~rec'" p" ,

~4S2..S ae~' 58B·"S hq

.. ( ~9D 1-,,,,)



A~f~ .en. d~fw'nin ....\-\.On ~ .2c.. fi-tl1ul:.t I\~~, f10l/J) d"v'\(c~

~I\ ~n~p... !'\.oU{) pel\cht.< )..w J.(I'1.\~m~,J- cI4/. &. 1:l'6.D 1 de.! sch­
,J~ -tll A.u<l~M[()rv, -<k rho~rhol'~, -o\e4' e.\em~~ et Q'erct.l- de
{.q.c.e tt -<:l~ rmi<:ro- cf3o.nL"'m.~· 1u. fo:J --d Q 2'ab'>tntE' ~"
,d"nn~'~ J.~ b~ J .-Une telle o.pproc:h~ )'~ ...o'''P.''''''..i~e . 6n

~w peu.~ fairt J~ ~r'jet:~:"w>..lle pe~f~"'Mc.e ..Je nok srte~.

~OIM t=~ert:>"" ~ ;\.'1. \fev\\'i- ~r ,celte 'tU- ~h..oV1 ,.î" h-cu"er:t un.e

~P1">l'Q .ia1l"'-YI .J' "NI ern ~e .du proc.éc:l.é.

E/ LE -rRATTE.MENT nE PRE.-APPLTCATION
4.e -tnùh.men\ de p~ - G\rp~·c.Q\lO~ ~t ~n~u Ao.I\4 I\.\,rre

.At\em.e l':cYY\me 4ft rMj<Oll ,Je c.on\.--rDle c\Q.I - odQ..l.lJ;. --du.rcmt -la pe'MC­
~"..de 2.4.M rn.oJr\~ -..k shc.k"je J pOl\.( 90. /léd.uc.t..CIl. -d~ "-CPt ­
,Je" ~l\ Au.lrN,icn . AiMi on j>fDc.êd<:'.4< .A. J'ell-ltu-emQ.f\t .-d('.l ~"L
-o\e. to-\.-\\e~, ~ .-d~c.of\\-C\.~~~ pOU.f .w; b ..\leur dèpl)~.A-lI-' ~

trClM~eu ,.,j -Wl.l'O Vv\ <.011 .

. -}'enlëu--ef/\en! ,J~ "crt-~I -du pho.'>ph>:>re el...d'IA /~~r~

~Vv\'r;bnb t:>1<\n;qu0.. .ù Al\OfJqn\C\-U'"I ,ek €<Ul-'<J ...-tMe"'-! (nQ

À~f~nclr<M !YIilJ~<U.l ,bp~u-rq.ue ..de +ra.J-ement d»d.l\t al>­
?teAhèv.. ,Atlr no~ -sLte . Alr--.ï ...Mrt" oy~dJLèn po.rt.:Jl. c\-e..

~o..v.x .-w.~€A ~r.;J- çu:\é'~E'

. of.. h<\.S>'Îl d~ "'~ckap ,; ~YUJ \tr1'M ,#.r< 4 ..0 ~\) \f\Q

,J'...un. ~rcc.wlM cI~ ~rdJ-e.m~r'\.1 o.Jd.L+LCVl 'Ie,\ ..d.urort\ Je te",!',:>

Ai" ;\~~~nhon d~ 2.i1 ARrnC1;fl~ • ~ -k .AH .\--ro.Ù E'wnt de

\~~ -o,~l'Qleo..h:o.. ~ ,A.H\~ Q":r.lYte d'er~ /<t<-U )I~ek.ifa.J- c.~\-ci­
YlE:mel\.~ la., e.oY\~I?n+f~lO'~ en, h·'e>. 0 ~rWl- Yqr~ ~en.~ -SU~qn.\­
Jf cy,~h -<l C\.U+r<. proc.e.d~ -J ox~ J~+ lDn --df.1 roc0; er€.! 0\'3 ~n\ 9tt~
/a.uOVlt -e.o.ux .-ùA~~ CWan.~ Jl'C1pplle:.-al- Lon, maM flot"" eho'J\ p-wI
-e..te ;C.()~I d~ .... /"-~~ef:lt-e.ble pour no'> J:j ec.t~ .

Je6 pro<:~d..ul"CJ d~ d.;.to:tP pe>Llr llc: d~i.9/) ...<k .2o.su.ne4

•..
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l'l\OWl prCrC!.ons .Vr\.

FI LACrUNE DE. SIOCI<.A&E
D~ (.c"Oid~~Qho"" clilT\olq.u~ no~ cn\ rum~~cl' Jah\I·,. f'1.

'le (<1.\;lk' de :2 4 MlYIo.in'14 Je s\-ock.5~' t1c~~ J.~bi.\· d~ d~l~"

-ÙC\TIt cie ,Jo.3, N3C\\) d (45C) ~)"') 1nov.., o.\rC~ un ~lU'lM à:

~h:,ch... cI~ 24 x 1-lC J().~ ~ ~130.4- N3o.\(C.55 I()~rn").

Ail\~; ~Q fcuJrci.J: ».f\t )ll.\rfctt'!: .-18"f-. Z \'0. 4C1l1! ~M \~rorn.JtJ.4r

-Je ~.S <li' ~ lSit ~r n '!:M p\~ .An <:~rr'!:' de 1sc e, '" dt core'
.Ô, J-f t~r.;J ,JO() fo.À<Ç ,.c\~ /UlV\.\l'd~~\o·~ ,Au~)' ~'(J-

.J.u lren}';W( ['Ic\-IÇ "'ur ~CQ -J' l2.d.U. • CJte. ~t,Je ~+ ~~ su.,

)'o.p~~oc"e 4>..ù ut .-Je.vÇè~.l>P~ pt>ut- ~~ re',::>~r~n, deJ p~\1.lî

~C\rDJ~' .
~.nt }-il): 20. ~euJw...- c\e ~'J"ctju.~ de dl?Si:F' .

.b'",,~~ Jk\Jer-sol\ H~ = \)·"f-S T D·~ F
6

. , _ ()'2<q f 0,,5 (Ill)

tl1ï. f.Jl..olt)..lM Jl.,l\rruf f·,,,fi.IJe ~cn.c\U~ l\e~tÙen.tC\t'l.t lo noh~'1

-dt<. ~(e Au. Q,U V-~l'\.\- (fJch) F ~ .-1.:, . k"l'

Ht> -= D·&; \1\'

.fQ. Au':e\~o1lon -.du ~\O)l. J'~ c::lùe <ül. 'lm\- : S

S = ----.:L~ 6U f ~\- 'l.1I "I\l'U, V, "~U\I du ~nt
~-4()o 1) '.n/ L P_ 1

..(~ 1111 t, hwct er }), pr0f"I'\t1Vlf ...n pll?d·

ATh,ij ...d.uro.n\ jl~ ~aJ..oY\ ~~ch<! ~a l'I'b~ '1'lIo.XIl'l\Q.Qe du
\.ri!l\t ~~ ~tr( ÜClhl.l'i?CI. 3 ml!. '" 10.6 kwt!~.

V-= ~-8 ~ (;·-=11 m;le!j.,· fe ~ ~ D·Bi ",ilt~.
1.bO~ -1. Go'3

s = ((..~,)t( 0·81) /1400 >< (35 ") ::: 2.2t ID- ~ \l>i)
..P \ c-oOS

\l.Q. hcu,,Jeu.r d9 ci~f~r\el'1len.t- de 10. ITOoj4." f-I-v c 1·2.5 \-IJl'

J'a.c"-rcis,~m~rù .-<:1. plQf~tJwc 12 e- Hv -\- S = 1·1.') (0'86) ... s
R= --1'10",·
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Âir>';;,i 1 rtlc\.vJ dUro"" -<,lIW prc>r.,Jwr h'tQ\~ d", 4· b m·

On ?W.t ~,,~W1e -'.1'\ v\~o..ser )la. Jlv"'.. i!>1\ -J~ nDhe 'rQ~une en

p~lw",s C\'.~~l.l\f..l . A''r,:;.i CYl pcuncÙ1 /c~n.tr~ correr- ~qirtero.­

~LOn Je", \T~ I.l~ .J J,rnll"\l.l'e-( ~",n~b''''m~n.t not~ pIT>r,J~ç

/d~~Y\~~. ~r\'I. k\\e""e~e.r l''\''lku-e Mf~t i-~ ~~nQ rq.u~ PCltr

~'-ent.~i:;~~ d~ nDtre c\ispCs,l\.,f· lèt Aèdllirô.Ï...t ~~ e..t>~ d'u"Cl­
vc~JLàl\' :i. Jl,jt IJ"Icti 4Ue no\-r~ 'SL~ S~ -s..'Llrie •daY16 ..-uo bQ'S~;1\

~e. ;qm /.Q~htll.e u.n cwQYlh:\~e c.er~Qin.

G/ DlSTRTBUTI<JN DEs EAUX USE.ES
>le.!. h.e.hniquQ.l -:c.ouro.n.w. de d's+ri6LL\-..:c" ,d.~.R.O..l.ix

..uAW .J.o.\\{>...u" proc.~\<2· J ~~I.C''t\ ~~..J:.... AR 1èe:,u",~ht /~

,Jeux 'n\~~d~ ,
_ Ji' o'ppl.ic.o,;kcn ~'" ;\Ll.r rc..e
_ R' u.t-i ecs.e:tJ L;'", c:\' ~r rtf.,~ e:u.l~Dm"'-~ e:p.t'" (\.otc:a.kf (+ollrniqoet)

f'..u.~R~ahQ\'I dt J..lIn eu Jo..u.h.t ) ci; ~n.d d~ t>~~c.\.:~

..üu p~~-t de& .Qirn\.'t~ -1r..~D"~'IA I~f ~ -k,'p03rop~ .J ~'I. ry/>A de
'St>~ fRt.I J<.xirl'ic.~ ,dl!.! Iwekre.l

{Io.ppt:cat-li:,~ u. AU.r~e.'" -'Z1'l\~~ \":>Ctf 3rClv\re' eÎ \'Qr-kl'"
,..d'..u'll Ptt'<M",..de 1:",n..dW.t~ el\. d<2 ·h·q.Y\c.he:e..a bll~rh..l peur ln ­

nc.Jer J'o..i~ ~. C\?p~ea..+l;'l1 /~ p\w..lW~ ,.<:.c!'rJ.'tm.~ J'eau.

~\te m~\Rod~ ..Q.lt pb e"nv-€.nQhle feur 2~ )let ;;: -de

\Jr\Soe fo:(l,\Q t>\l mD(..r~r<e.' . .

1.a. Jt'."tr-i buh~~ ~etr cU-rt)!,wr ",J-bl'f\ o..tq.IH, /l.D\:-o..~f1

s.ilT\.l.L\e .Al1\~ p~<:.l'plratÙln .J SUblt- lIIo1(\S d", =t'ltrCllnr~ ~po­

5e>:t'p~<tue .que la. m~Wu,d~ prtc.~e"-~(' .Flle pe.rm~r ~'irri:3Cl­
h:~" d~ p\~ d<1. cu ~\-ureD d ~nd 10 c..c:>n cJl",h.Oll 4.<It b\~n rcùtQ ,
dIe. ~fnJ- ,...une. d.l'..~r1bJ-lDÎ\ rRw. ....t\l\lfü'mço ~J ..une p~ j~M.e

ff~l((tit.te' ...d,C\1/<,1 .Qe.I ~l>urt:~e.~-'<..l de +cw... d·a~f',).&co.h1)~, .
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.J·......~?c;tal\~ej t.nJ~ '1U~ ~nt J~ e..t>\'U:)\.lh~<>Y\b /a..dlJ~~ti ek Irtl\.t

~o ~1:l\mJ-ah~n --d~ I1\l~C.ti Au .bec ~Qr ~~ Sb{lJ~ J 5.01\ e..t>û1­
~ <!.Ç)\I.p pfu., ~\w-f ~e 2Q rn~-Lde J' Cl,p~lt<:cJLI:l'"n. ~~ ..,u.r~Cf.
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1- LES "TRANCHEES tl'IRRICrl\TION

lu plQ,+Urtb ~€ fnl- A\l.r ~~ c~\-~ _0:,\61) q.ue Qe.

+-Ql\~~eo dcr1\l"t.nt- ~~\~ d",,~ e.r -nilr€\\~€J' tn r;fertn<." 1'10'-"'>

pro?os<:>"cl AM. lL~~~ du pu~~.•lè;Y1 4UA r.,.~c(.."..nr If. d€!.(jT\

--<k. f-&r ...Jq"" ~e. tfl:ll\(:h~eIl, ~e.ur ~rl) rnJUlc, ~e.u( perJI1 er
~U\r L~pace rr-. el\~ , r 3J

la FA·a (fooc\ Q.J AyiculNro.\ O'Sql'\i'ZQ.~'OÎ\ ~+ llnihcl Na.h'OI\l

A- puULè .Au; ~11.1 )u.rfd.l'.e..>,. J·..w..\Oh.~)l....Je:! 'St-Q~Q,.J" ~

ncl..lo N 'ptodui~o Ld· [~J
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2.._ LE S'{STE.ME D'A(,HEMrNEME:NT ~ES ~AUX

:;fe "A'J6~e-;'~ cL~s:h.m'~eme~\ ~~ pRu, UlÙ(~lIlmtn~ ..u.h~(\~

t'Dur .x ..irri3 atlCrt ~Qr tro~ eh~ ,('Il,v,'Côr e ~n d~ -fm~ oL.l.lrert

~tt dt! /(A)"chi~-e., ci: -;.ipho'l ~~ fcss~ ou.\J~d·~ c11>i\rm~
~\r{ At1\~f\.tU pqr dt! ~o~s.~ J~ d.(~tri6~.koYl J d~ c.ana..ll.x

cu pC\l"" deô ~ipe\lne4 ~nfcuM ~\: de.l tu~CI.UX- de cO-t\Q.­
~tsatol\ d.~c~ndo.l'\.h ~ v-c...b-e ..

fo.. f-On.d..ùh ,à. -Aiphol\ ~t.AH t-ub~ -f.I\ ,etc.ler, o.eulYI\l1l11nt

ou. -t n p~a.At crue ..q..u.t pu- mà d~ /1 ipho YIn 1'.1 -h.ClU ;;: poAir ...d.0Q4

~1MC<l b ulTevl-€4 pOl\) A p\:>ro "',",ie n~tr le.! +rc",cl, e·e.\ -e~ ~ CUI· le
p,n+rolf du dçb"J- -t.I\ ~U,;' pcv lu dimmensi<nl! J Je "olllh~

\)O.rt'aU,,- cl. ,c-<:>vv:lu:Lt~ flh~ls W.. tU ne ~l~ ~n t>~e~ a..tlQ/\ t 2Q.

erYlo.M .. ~\ ~~ ~l~i ~c:a..l~ .Au fdû- J~ J'-t~pCl\kY\~
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H fLA RECUPERAtION DES EAUXRE.NO\'EE.S

~llr~. +ra.:Uem~f\1 p...r '(r\3atU:n ~ml-fl J I(XI.Ü~ ..dU!>­
~orm.u -J. j\(c:cL\~m~'Il'...J~.(aw< J'\~\'\o~~:

_ '~<6 clro.i,,~ : ....uhfi~~'~ pOlir ~t C.DI\~rÔ\~ de ~'eCUl ~out~rrcülI.e

~ Ptt )l.èc.1J f:>~r~~o\'1 d,. J' €.~&~>\t +-ralr~ ,
fa. co\\eJ-e. ,de.l ~ClLl)l ~II. <:WQ.p 4a\\o ~e CelA .J~ )'Q'ppt'·

/c,,-Lon ~" 5U.f"?a.0l.'

-1. LES DRAINS
J...I'Mta\\o.,\loh Al'..ll" ~'t\-t~{ ). ,C.DnJ.uJ~S souh~.ttr"li/\e.l

1)efl'f\~\- d. ;C»l'\h'o\er )0. /'rI~~re f.>h~o1q...'-U pou,,- f'our\1'lir.Qe. ""of
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/'fr\iJrcthèn A~ eo..u>< ..-I.U~~ d: tro.»e.~ ~e <;,ou" -.,J , Ai"~i on

peJ- !"o..,.,u,er /~t la. q.-u. ...PJ-.- -d.~~lre.~ ,d'1h ~c:U.I.'" /\1( nO\J"eé. "{ ae'
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I"mll\'<s: jq, J,:s1a.M.e /0: k~e\\1? ll!.d drc;..in~ --d.nI.l"~I\~ ibt
p~o.t.~' ,

HcZ. = \-1d'" + Iw ( W+ 2. L)/l<.

1·1d: {Q.ll.\'Ulf J..u Jro.ln /;: pa.rti~ de .fu CDUJt01. A"'~u rnq"'o.-

'ole ·H (,.,,).
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1./ LES CUl-TURE.~ ET '\...E. MOCE.
O'ë.)<PLOITATION ~(,.RrCoL[

da. """é~~to.tiL'Y\ .Vl\' 'ilénéro..r .J~ .... ..un ;<l'r\~M.. -el' ~rr13 Jllln ~e~-
kt )ett· ,0: ..J.w )<. r'f\ch~'~ flY1 CljWle.s : .

~, Cn f~C\,J- -9... 'el.",trJ, fTlu\rik?, ~~ ,.c.u.~",'~ ,=nc.ef1.trertt

)'ort< ~~ ~. pho'ph""" .AU. d~>o;.UA d.u~, 4in<i ~~~ pW\Tfllt '"e-tre
. .e lI\t~" 4 -t,o."",,, Jl~ )\.t"Dl\:~

'l Je" I,Rc.n te,., ,Aèduis.n.T "'~ec.k'.\'Ylell\- Jl 'erosl'otl cl"" -:,o€ en

Aimif\UCll\,f Jo. M\e~H de )\u,i':>R\I .. ",.nt· tu. /lamA ~C.ClJlO~ de. jIq,­

,c,(nU ,erJn.e.:h..nrWlt .11,\ Cl.Uj III flll.l'I.t ~o. p-e.A m~dbi~J; ~ ~J; d.IDt~

/CfW! ~'<1b'1L AUf p:>Mh.1ue ~~ fe.vi~e' t(()t""3" ~'l so~ ~oV\tre
~ .iW.d- ~~ /c,om po.J-i..c~ ..cp..t' .un.~, )\~,>ut\-e rcU} ) :.un. eCUl. {()lI'\ba rl,h ,

-{- CON~'IOERt\TIONS I-\~DRAUL'[QUE=.s

Ja poin.te,J~ 6"'''<>10~" "l.CW à t", P~-rI\Jv.v..d~ lIa.ti­

iT\th ~\Y\.I,htu.e,.d .di?A dOYlM'e" ..J'..\rn\}6\.h"nlJ> ' fa. -h,\~n<:,~, dQ4 'w.Q­

tLlr~ .A-U-"" ..(nnond.o..~~I1.\ .Q~" ~ut"- d\Jrf~ -ut -b~ Au.r t", \,ro-

~ n-dwr- d~ )\o.c.i.nl!J. ' '

, !c~ ,Aohro..t.èll .d~ .lb ~nt cl"'-l )\e:tc,(n\'-.l telr J'ea..u. o;.t>lR­

t-lI.rïa.iM ttW..~"J,. -\.o\e~a\'lf rrnc:w., .e\l'l ~eu1 -dallA ,c:erto.il's C""l é
pOUY ..dt! ,.eut~Llre>. J.oJ)~e~ /4feJ~r .

le.. I~~o..l~ ,J .9.. ~a.\c>,,~ù ~w~n.\ en Jtn~ra.\ 51.1blr
~'innt>ndol,o~ ~n7QrJ /'flelq.ueJ tl.ln ,hd~ do\l1M~' Je ~f-Q
ihoter AUe Q., I\11CLlA )il: "f\10n~ re pQr:\;cu.\U~'" "'trt\ l\e~\.."tarJ-. JP "4+
e~l'to.i~ I~e ~~ ]\1>1\\ y~ ~Hbu é ~tl (JlaJ~ !l:lUm\jei~ 'fl.\.Ï

}\..èo;.\st",l\.~ J'I p~ ël. ct \,h~l\()m'<~e 1 mcW ~eur ,.).n.\-~r~\ e'c.,Ol\O-

1lY\( '\-UR e.I\- l1\c-\ f1.dre -

~ ~nn'l.l\e 1 nt>v.4 PU~~D'-'<l ,J .. )\é5uQ~6..i, ,de. c:he.rchwJ

dt' bamb~ ";'\.\1 JI<' p'\\ndpa.e~ ,.eU.QLJ.r~ ..du :fen~r /CUl

16)(\+ ~~ VUe he~Dlh -€l\ ~CI.lL .Q.1- "'~ nJ~ ",eY\t ' .
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z. PRISE: DES ELEMENTS NIJ"T"RITIF5
;f'~ ~\'èmtYlh mu.+riK~ ~~n.h'èt pour Jlo. crt>i~a"u ct."'I

p\ql\~€.1 S01\\ J·Q.(fh, ~~ phc<,)1hore , Q~ po~assio'" 1 ge ca.ft lUm , 2e
rn'11\~'i.i\),.,è Q~ ~~r'<"

lei> ;leehereh't.> m"n~<u ~c:l.r J. an"e~ Cl.muic<:\,ii~:;; HQ~O­

\1\e ~\ y~ M<'I.I.Q~a.l Je ~a. STo.tt,;" d' Ex. ped 1'I\l:.'lI.t....\-l~1\ A~ (l<:.c>\e

; 1v\i"Mo;,o\" CM ..<\.E. .5) ont perm,s J·Jc:o.blir -P~ b"~o,n:, ~"

k.\e·llIen.rs nutriK~ dt.1 C:~q\~ e.T J~ 'pd.~cJe. .. r~J .'.

e>e~OI"~ lb 1acre .yr .

•

•

ClJl1ure~ .

C~re'C\1€ S.

Pn\-o..tE'r"
~ss - ~H

205

'H - 25

20

96

220 -288

JI l> T\\ 1r'è0J.l ~'è\\\I.\a\~, ~e.. /c.u Hu("(~ r;;nt -Un blUloil\ 0'1\"1-

m0.9 ~l\ ~~e~wJs !l'llhi"ï J ~ peuX d.ou.~er 0\1 ~r\)'r\'èr

-'<II ~re~'èlltl' -d' ..l\M. \rri.5 .;" P"'" dei> -l0A'" L(,.\e~ A 1:; p\Ott

,J'..u~ ~aJ..L o\Jino.'.... · ["3.J . Nol-V) de\Ti>M• ..cetl, ..Ario.rO\~a.\'\h

/e..llne\us\on ;. 5op~€f J- ko.rdo<;, /~ ~ <;'0111- ~nc:he:. )u.r

)'t .A~rcl'\4Q .-Je ..di.W~~nt,,-s ;e-uQ\-\l.~ ,0. ) .ùrl.jO,.h.èl\ ane~ Qe&
R.CU1lc. ...u.A'èéA ..{.lr6a.ir)<lb. ,.ci J·A.\I\'IJ'èf,;ÙQ) .k ~hn'S~\lJahtl!-

Jo. pris,1! d~ Ji'<::Ii)te \,d,r.\let /~~r~a.\e.. ..R..l~ foi.Bee dOl\4
~t.\ tre'1.t\, l-;o) Ci ~aro.l\~ l4o) -fl~eml~11 tLll"\, /\haM ~\e. ~­
rm~f\.\-e brl-Ulq.ue mertt- ApfU ;:e~e ~erlode J ..c.e1te <ni~~ anœ

k l\"r'lainh~1\1 ?cpt';;;' )0. /\ù.o~\:-e -

~o. q.uql'l.~ltê Je 'p'ttvs.phcre '<."",,:Jan.t- ...d~ly jl~ ~d..l(.,,­

...u.I~ed jl~ 121\ i}\~p ~~ tU~ln d't.>~n.t~ .. J% f\l\i ~w­

!'WAem~1\.1" -t~i.utl'1 ~",e. :I\+..une rC\n.d~ ~CQracA.k ..de priSe tk
?~o~\lhct"'1. .el- Qe Pw. J. ~'X<:ec\'1l\t ,~ ~V1 .M s.uQh~ per<:o\e vers,

•



)' ecAAt }oJerralrt~ . C.ldt 41'1. '€'.\~'mtlJ _CP.U ~nri e,h.lr Je !OoP 1 ce ci,

€<I~ pClrkw.llu"m~ p~,,~ fq..u.~ pDllr I~ S~nè3o.\ ~u \~'> ·~1. ~"'Y\1:

h~ pa..Lll7\e en phDS.~~Cr-e .

J04f JE \)o~a.ssil.lrn, ho> /c..uRkll~ ~" ,eon~Cn(lfllt Yre<lb­

c:.ou'p /,JOl', q-u.e ~~ -'!o..u"- w.~v. ~IriCfU~~ c.on~o(\.<,.el\\ une

..entCllne 'c\~fdeY\ce peur eet k-\e·menl-. j)OlU> c.er~o.iM c.a.ô> 1Q
-devien{ t'n~eti1~;f't' .J' ,M.U~er ..un f4tiecscmf po",r o\=,hm\su lQ.

croi~So.n"E d~ ~\C1rJe.A 1'rt\e:u4 ..."e t~\lP /c:l.~l-E-\nClh:\T1' -e..I~ A.a~ et

.Je.\>tndk sce er .-Ju ~»e de e.u.e{we ~n:J,:q..u.«.

f(,,\ rmitJ\) - :c.\e'm wh ;J~(~nant /da~,QQ crOls,>onc..c

,.lu plC\ntes )'>0.( 6\.cI~ cl;c:.rci~~Clnt Sont- ~t fc..\' Rt Ml"'j""­
h~~ , ~( 6:"'" ~~ bore) Qe hl\>Y\Y. ~'t ""ot~'oJe~e et ,Dtc.c:v.,lclI­

M~~l1\en.r le st:>diùM 1 ~fsi~e.o" 1 Yu c.hlort.lr~ J.{Je c-oWt.

lo.. pl1po.J c\~ J!CUI.><.. ..u4e.~ ,cc>nk€'nnenr e~dON de hC"I\~ prt>­
\)Ij\·ho....... c.€.6 -e1~·fl'Iel\~ .et rn~w dC\1IA ~to.\I\S ca.. --tP i~ra:u
f~\~ ,d€è t.':>h.Iliderra.t\~l'I.b ,.ÀI..\.... 10. ~hl.J~te'X.k.~,/.

. 3 - SENSIBIL"I"TE' PflR RAPPORT AUX

CON~"I"'UANTS ~E5 E.AU~ USE~~

1<1. c.ro\~aIlU ..6e& p!o..n.~(D p~ ~\-re retlr~m el\f o~~c.­

t~ tar ~I e.x<:~ \..d.~ ~e\ (i~é ra.\ernen.t .-ck chlorure eu d.\1 50-.

divl'Tl) ) ?o.' j ~XCeJ d'add.Je· cu. .....une. e.onc.e'1.trJ..l.OYJ +"'o'p
Àm'p<l\TCl.nt(' ,J.<.lll c\t<> rml cre - €'\~met\.'tr .

'i-", iner~P, ,JaN J'ù~e.~e d~ -keéranc.q 1 ~~
p~cmt'ùl ru..rrO-Qe;:-e~ $,bl'\~ pb Ais\d~nt~ 1 J~uiVi~ .-d.~ c.irt~-

-th t.t .ln.?" ']f6 oet.Ojlnw\l. .

. t.:- c.( -4lÙ pn<:ern e ):' c:l.c.c.l! rn.u·\aho III --du'~JE.'rne.n6 ci:

l~cJ de +11:\C-4 ..da"" Je ~P. J ex~ ~e .-dUlo'<.c\)\v)lderoholts

.s. fq.ire : lC1. f~fkhxl'cl': J-.{Jq t>o~sibi.&}.( J'une tnL~m..­

hOIl~ .... ~CI. Ic.Rcùo'\E. ,o.~-mel\h~.l~'

.,
'ft



,

J~ MC'J'\"h~' te '2JLnC .cl- ~e tn(I:/he2 ,DOf\r 4~ u~mrf~ -Jç \"'~­

~n("" ""dl'l' tl ~ sont- '<:Cl.f'Cl~~ ..c\' ;;'Irr +~ to).iq-u.p pour ~~h(,,~ pRttn­
~~. j 'a~r~ -\-ov1~ ~td .... " ~ ",oJ~'M ,.eol\eJ",-~ ~'fl.l' ~ ...I.IM da.h
~~ M~~Y\.\., ~r 1I'\''1.~4tcUt IT\Ll~ p<vt m .Q~ micro- ~l~'m~Yl~ se

A~Y\\ A"c.umu.l~ ,<i -U)'\ /h.~cU.l p~~tc)(.(q..u." . ~ n~ p."J \'\0>\

,.-7 r~ prcu\Jtl.r }Il 2ç -b:J."",fY\~n.I: par ~~trct.k"y, .h.rlh p\~

-J,q /\i.squtJ> pour Ra $d.l\te pL\~q.ue /c:y..e ~e. rn~Wuod~ c:t>nO~)\­

+':"nhl'l\"d ' Ce.~~ raull'lcli ..J~ in fo'rna}Lc~ -Jle,rDnili~ ~ 1~

/YYIaQo...d;.~ "e.Cl.UiJ~~ --Pa.( ce pro~uI.", /\~~tf fro.Q.ahl~m~nr Ja.&~~.

,c.~ 4ç pfc>~e~ 'YlI",jwr· ~~,l( 4~~ ,c:ert-e AA'I ' ....krntt\.[ : )e. ~à.J­

'WI1lJ \'Y1. ,q..ui q..un 3rond \)DtC<>llheQ à~ ;n-l]m.hb~ .Ja "-b ~a C~CÙ'l"

,o.etmeni-eUrQ. NoU1 prc~t>SC>\\ô ~o~ tlu...d.., \)~ .lv"hCl.U-lh:"" ~r

Ce.! C}U-~h~Wl d' -i.nr~r~e.~ -en re~~~nce' .

~ •. PRE.PARAIJON DU SITE
~nQ 10i5 't"'e ~~ "':T'l\J",t-.:mt<.o ...q.uu\iolv.. ~- .-I.ç\~;;-.~tJe ~q c.on­

ce ptt.Or. ..du -"~t~~. 5cnt c::or~J.... men\- qpp~h~nJçe.A ,~ ,,'cw.l.r 0­

'Pr~s.nü cll? +ran~~ml'.r Je;, na.tuN' toUf / a.tl~indr~ mu> C~j~.ch~. CJn

Ar<. A,~T\.~ ~ofl\'pr~ ,0..\\)('" ..<:p-!' ~p -ut -\,-~ Arrc,tee Af l'YIo.',J~n;-' le 1:0111­

p~l'.xe sc€- ~d'Ùah.ol'\ ,d"l6 d. honn e.l le.o~,ih:cll.A .de prodt...cH vit:
Ù ..JC\~ Mn ~rcJ M'oWo,1e.llr ..duro..&'\'. . .1 d~vil'.nt- Jonc. n~<:.~et.l~

-J' CW17lr .AIlle lc.erta.lM A'dt\'. dl'-l te~!\Iq.ue..l Oo..jrlc.clv.

4·1 PREPARATION CU 0HAMPS
10 ~~c.~<kr<1 de r~ po.r~tto;' "du. 'ùTe .p,"'U( J'.-U.\!~ Jui" Lt!\~e

,con<c,,).t-e )i ).l'.flcher 1 Ci .en\e.,,~ -Co. cou.che ver}a.lle el- QIIA t>ouelt~

"d'o.rbrJI.D 1 ci a.1'1'~~r J~ Il1~U ~erb.~ ~ Pl~Q J ~èc.dl1.r leur­

b;u~- , all1énJv J- -'\~rP~rfser Jla. p~rJ-e SI .une~e~e ope~o..-h.o"

/(.u~; reç,e ) Ci .2Cl hcurer :et <Î Al'...teU,f' ner ~o.. t~~ 1;)041" k OI1l.W-

htr ~t- J'Cl~n;"e .

?our ~Oô ) 0~ pe.u.lll\.u , J feuJ....;,J- R.nvi !>"'§el'" 1av- 0..";'-

f
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)
,e,

~loro1lt>~ AU ('I\.lueo..u /cRim.'~f e",~ ~OU.\OIlI-.Au ~r--~ \)our cc>r­

ricrr ~~ Wn-dtfLC;" 'SbdiqJleA du ~ .J Io.c<:r.n\-~ 2.0. 'pe.;mfo.bi{1h~ 0'1

,Je .eo. c~o..u)< pour At~ JatidJe' .J- ~ -kxi<:ité' J~ m~~CUl'"

fa. ~~hQ\So..l\1\ ~1W.""l'\r /~~ .. .-inl.l~Pr ..d.u fcû1- ,de .en. AlC~(W;~
.R.Y\ é\( men-h (1I.\lf.n:h~,.c\~ eCUl'" .-w.~~

4. Z MAINTIEN DE ~ 'INrJLTRATJON YouR
LE S'ISTf.ME CE ~ !~R! &ATI0N LENTE:

:1l. ta.u< d'~n~~ho..l.ioY\ ,dt ~'ea.u ..d<1~ ~e~oe ~ev..l ~tr<' r~·du:.t

pClr J'o~h.\rQ.h';YI d ~o. c.o\mcJa-ti.c,n e~ 4utt.l'· Ce-; phfnom~n~ St>IÙ

~t A~~Li.Q~at --d' -une -<:'oh\po.dtè~ dt Jo. I>urfo.t.e par Q~ mcu:Ri()l?A ok

rà,f Qo. pll.lie ) de 2' ex Î'5 \ ene,~ ..J.' U.n~ créuIe d' o.~~e ~CUU~ ~o."

le·e<)ul('n\~n.t ~L\ +~J- -.sill\~l ...ment dû, ,O.\.\'\( )"CI.r'~; ~R~ <1\ -au.\rel'l­

'Sill'l ..q.u.( 'Stf\1 tcVJ'U> .-de Il\o.-te~ cCJoniq.ue.& e.~ de r~ .JI""-
pr(>ef'\f\~ .

Cht A-Cu.che de -Àurf~~ .Aelo.-h"emen.l- é.tqnc:hç peu! -Jr1'
fClr d~ ~co.rl~co..\lt>l\!» -dlè! ~~()N Cl\). +eu..t a..u..l-rt kehr-iq.u.e

~v.lT\âo.l\t de Nm.u.er- 20. tu~ .et de ,I\~ hC\.U.Ise:r Re t\3.UX d~ pl"l'>~

-d~ ..eo.w< poo, Je osee·
~,~, CONiRÔLE DE LA SALINITE
~ Jo. jlo.~ln·Lrl" .-du 'Sol -t..lt +.r~ "-e1w~; l'OUI ~Cl p.cupcvt d~

,.cMt~\.\re& CEe ;> ~ mlllhosjCIn) ,dt!. rn~llrtA ~(,e.of\\-r-~\f dlrllJtll.t
tl~ ('~J1.cl\.\~~ . io. m~Wwdl' ~re.c.ClYlise~ ..-~.c>l.c,üt~ Ci. )'e ....-s.iuer

~e /Je~I.Jf ~ 1 ÙOI"S~ +~rr~~re ...e~ ,,~:{o llh",,,t- .AU.~"'rnrn~Vl~ J'ecu.

.J'.-trns cJ-lon ,AJ: ~~n ..-q..u.~ .Da. .-q.ua,,\Lte' ..J·ed.J.t -€.I\ vcc.~

-to-r Ao.'f>p 1S\.1 ,.aux b~t> ~\M du e.l.teh.lreA perc.o\l' ~"d~ClIJ<l

-tle ~Q. ~'f\l' .J U ,.Aa.c1n<t ~\- "'j Aed..u:J ~Q. Aa.~l'\Lt: te,l:lH~
Jf f~ro. lr~ [ler ~i ci jQ prott.e,tlon d~ ~lC 'S'.oU: l'lTCll n.eJ.

Âl.il\~i..e~ !-1QnJbool --J.u Dtf'o.ï~ Ment Ârn..éri c.o,,;'" de ~r AS ri­

CI.\.e1-u", tDY\~hJ\!e AI\l' ~x.e,e.\\e.l'\tr /lr-t-~tTlcl' ?cu.r CD\..\.irr J€4

1
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::.ol~ ~afi~ el- "Sodiq.u~ .
4·4 E~PLOITA"1ION \)E.~ CUL,URE.S

je J..I~ ~cssiœ~ (:\'~nlfÏ~~f ..\.lM dou~\e (lnllb,<;.OYl ,Ct q-w'

Ac.c.r"t ~e. hmps d' op;retkLo/\ Je I\o\r~ ~lME' cl- A.ll<jrn~l\te p~

. 6et"11 ~\ Jo. --CQpo.èJ~· .-cl' ~\sorp\-Lcih d~ 0.3ct~ ,
.ba1\'> not.Y E'. h..d.t. 0.. ~ letkha.\; 1nCl\.1<l eurens 0.10 f'I,

1>tCro~e' ...une. +r-tpl~ M.oÎsscn ~J~ m~. m\~, m~ .

4·~' UTTL1SA"TION DE. LA RECOLTE.
~~ p~ ~q.ue )l~ +rc:iJ rmenT ~r ~'Q.ha.h.~1\ .Renh "'- COM-

'(YI~roc.;..-<i pu Tl\~~ ...e ÂM pro..t(~ "'o.l:J le ,d~ "cu~tur~ è.OT\'l­

me.rc(a\e.!l , 2~ --C~e'q\ ~ 'S~ son\- !)~\Jé lél ~+I'f ci.Q' cr\i.r nt'

-du p~ :ra l\à Fr\) rr r3]

Au lr~J.J de Mu,>k~1\ ~II. 1<j16 ~ ~~ )\evenlJ4 ci.

po.r-t'r -Je 0. rno(~s\ln ,.du cert"o..lt.& .-b'-elw~';' :$~. eco.eco .

jf M,') cw~_ /~ ~~nQ JI.:e~~riJ-\cl1 .i., ~CI. \ren~ dt.! ~­
-<oet~ 1)rodw.t"d pcv lMlrhon 2e\'\.k [3]

S - s '1 siE.Mt \) t JN l'ERC,E:PTION

fe. À'rt~rn~ .-o\' ;vJerte.'ph~'I\ ..o\o.~ ~e irà.U"elllen+ pa, f~­

~ro..t.';11 ~el'l\~ /Iln~tque .Jc>{h~rvn.h.Ql'\ ~df..! cRar.stll\--ef\l\ si'Jni ~­

cat~ -il\Terlrtl\l.UI ~c\"..., l'eau ~~ Ar~ttq..ui'll ' ('u ),~~'IIIa.­

tlO·l\.l ~v.rnelhnt ,.-d~ q",frrne.r)le.! p~dlchon~ ou de d~+~r­

miner J~ c.Oïr~c:.h.r Ai Appl,)rt~r pOLIr prot-(Jer ~l en u\fOrI ­

lY\eml1Y\f el- pOUl ma.Înfl1hir )'q c.qpe.<.L1-e' /Lel'lo\}a.tnc~ cil1 ne\(to

srj~<,! . .
-l'oewlra.ht>ÎI d~f!.k porkê ~r J~.(d..lK ..uu~~) Je

:soQ .e.\ J(~ -tCUJ.'o. $Dl.lh.rrafl\'<U> ~\ ,.- d.C\,,~ /c:.erbin.\ ,.-CC4. A..~ ftUd­
» ~nchel" ,.-.W, 20. CrC>I!>SQrlte .~d~ ..eu~ru. No\.ld rOfo.rt"!>f~1t.t

IY\C>~ ,..o..'rtl1t'>h~l\ s ur ~·àu.cle d.u .,.c>~ ~r ci. JlQ ~n d~ ,c~~e

~chon 1 flOIM prt>posero~ ..ull ~ro3ramll\e ~de .Àcr\~rlï:.'? cl'inta--

1
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<:~~\\o'" /q-w: ...ùnphq..u.'uoJ- d~ "';f\U~"hrtlCh" JOM ~ClJ..l Re. Jo­
(llI q"l ,,~ .

5-1 AMENAGEMENT OU 50L

jQ pd larn:\J"~r ,q.u~ .{J~ +rà.LreFl\~I\\ po..r ~·.Qh·o1e~ 1'11tJ"11
l'W\oA+11 1"h pr"bpri.é.'t~ du soe Fe" t~t> pou.rront- ...o.eon c.tll\.4­

t\l-u.e..- A.\lW J,-eu.e d' c:ll\C\.~SI:' pour ~ ~LLo\i~ J'0PForknltê cJ,'af\l;.
torer ~l1 sç:,e , !~ pQrd.;l1trt-. q rn e s ure- sotJ ~~ PH,

~11 pourc«yr\ ~/ cI~ -o..Odll.l/Yl ~l:.hC\"~ea.\'l~ 1 10 soQi\.U:t, 2e
-St-o.tu.t:Jt.\ -elr'mçl\.1:r n.L\"h\~f R..\ XJ~ rl\l1-tC\.lVl:.. ~loU1 pou­

\ï~1Ill lY\C\.;n~~nC\n.t ?ro))cser q-u.'I.\eru-~ ,~orret1r po:o."i~~

t Oll,r f<:uYt- rm -<i c.er1e:tlf\eJ s:J-LlAk~M ...{~ dl1''S./rable.j,·
b.1.1 p. H

~n clruclJ...l -d' -tin f't4 dl1 S" 5 1 Qa. c.arQ6,h,'.-du <;'b~ ci:

;\ehnlr Ji€.! rn~to.u)(. ..e..\t AtdLU..\e ..dç fC\.lïoll .app~cla~\€' ,oIDl""!

1~IÂlJl PH ~vp~~lwr Ci. 8,S ""'''d(q.ue 'i'f\~ ~\cml1l\.r --"ln.!'

1"Mo\e tl1n eur en 'SodllJIK .cl-..d% ?r()~~ rt\l!,j )'Io~~\Mea de

pe(m~'Clblei1-~' . Un j:>rorC\./YIlT\e d'c~:J\ldem I1n'+- c:\.u P·H .I\~I~rt

..,f'.....,,\UIr'è.f\\\c"VI ~~ pf\)fe~icnJ\e~ d~ Y''tjricuQf-urt.
. . j~ so~ /au'd~ (~~ :~). tüllrCnt éVot cornil
,.de Al\i.Uerl1l'\\~ :o.<"fn<:> ta( J o.JJLt:00 "cie CQ,--bl)"~te de , .

,<:a.\c.iUYl'i ' J'V, ,:::>t)t A~k CLg" (P\-I e.\N~·) f>W~ t"+ €1rt .IIen­rk po.r Jl'a.d.d\..h.o.... .J' o.s~f\t6 AUd\f<tnt&...
5·1.2. l: DE SoDIUM ECHANCrEABLE

é1.o.l\d x~ 0)" cle $Ç,clCUM ,dat\.! -Pe ,~Ill p~~)<.e d'tc:hll"r ..du -soQ Aél'a.~"'~. 10 ~ IS
01• ..cloU \)rc~tmtl pôllrt'n.\ ""ur-

rr ~e. Xa Ae'~c:ho't AQ. .fu p'<:nne'o.bâ,b~'. _
ie. s» rdit I..CIU S<:ld(C\ll~ --du sc€ "'PoW-v ent d-~ T\'lOdt­

tQ.~ ..e~ ,o.jovlo.n.[ .-du /C:Cl.~c.(l.\"m 5DQu\'le ...d.C\.M 2€ ';;.cf kn.'"»Î

~e Aodll.ll"l\ J<l\l~~ ---d~ ],icha~f p~lJ.rr<iJ- ..0...\01> ~\-~ 2I!Mwi'.



,

ft ;ea1d\J1I'I pwT ~trf Ap"l\'tU-~ E.OW ~o. ~m~ -.d~ 3~p5t
((o.S()~)) -\'n peu.Jre 'f>t'<.lw 0\.\ cl.~u.~ .J.Ql'(\ Pt.! lla.u~ -VJ.>~~'

~ Je sol ~T ca.\ca.;~ ~\ cot\~.(>nQn.T..du. ta.\c.iUIYl SOl.', Qo. ~- ~

l'ne .J'.tl~ ~tQ ,,{·MDt.bl'< ~I'.\ q.u.e ~~ ,CQrbona.t~, Q~ )uQrQJ~ ~,,'

Qe.I PhC5\?hat~ , ~t ,Cq~clUI\1 pw.1- ~~rt s;D\h\:,i\~é ~} de'f\tnr chponi- •

61e pow ..Q·~n\t.~mtl>l'.-lu ~<>dilJl'rI ~i lJYI Çl.jeute ,cL,.. "Suffu~ 1~

~'o.u'de su~f\..\.rtG<\)t w du 5uQf~ J'al\Jrnitlllll'l\'
~,Z PRO&RA1"1Mf: O/!N'TERCE.P'TION [3]

Extl'llr1t de pr09l"Cl mme d'i"\~r~ptio1\
~c>ur lln ~~ ...t€"me j'irn:go.\\\)1'\ lente a. \arg~ eJ..dle"
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C~APITRE ~ E)(.PE.RIMENTATION DE
L' IRRT &ATION LEN1[ A LI E. P. T

~ 1 0 ~Jt.c"'rF
A -tra.ver<;)l~ deJ,(~ ,c.Ra.p\h~ prie.e'c\~nr.", MW. a.\J'l)nJ,

\rOU~ /t:\à<\t6"i r ...u..~~ .<:l.p"'fCc.h~ .Âp~e.trq..u.e ,0. l1Dtr« prbC.e'Je' J c:\~ri­

~tf +cUb ~~ i-'c\rQm~h ..q" ~ c11:'!>~" _q-ul c.~1\.!)MU~1\.1 ~'~cJul"'t d~

~t~~~b d~ ~tb\-U;;l1 ~rtnl-t". .. ..
~ otrQ t:>6jec.h~ V1~rJtt\ ,au,.". ~h'.de ~I!.tm .J"" .Q,.o..AfA ,Auru

tour .A.ln~ C:DnL 7Ul.af..o'l -de notN1 Tl\od~~h, Wll!\e' J....(rri:rJuiY1

~~nh tai'Ant ù~~\u;n peur ~(\ ",r~rnie-~ fUÏb ,daM notrt fdf » d~H

~'~r{rimr"t<t~l';n ,<Î t>'1-~~f-e ùh'1-\\e ,,<)~~ d\',>()~menJ M·c:'e.4Dol~ ..

AV~nJ- huI ~o..t' cie 'd ~nQrqE:'So..h.61'1' jf /éI'J lt -de 1)'~Pr~eÎ
~u.r ~o. Ato.h.()Yl d' 1'.~ll.rcs-h~YI ..du. c:a.1"I'plU J)'Cl.\r rÙltl:i" ~~ prec.e ..
-ek~ , Un'\e.r el- /<~:'>ow:lH! ~~ p,ro~;;~ ~c~p\"t-M(' dl: )~ PI:I-
/kr ~C\M 2' ~phC}lle --d.'.-un€- Àrn'r~~ntcJ:L~n ~~ A·l3q~~~q.ue
~ ha.khJ~.. Not~ but Qt -J~ \DfS <:'\Q(~ml'.n~ ~d~rnl'

~f PR()C~DURE" .."
je lcmclr<Ü.\- d..\DO ~rom ouueir- J-O\l\~ -l'e6 J(re<..~~~

,J'Ari~\-i~~LèI\ «po~~e s, ~Q~.{le c=~~ ..d~ 1-ec.~";'l-'lt!4.J~
~Q.n;f·c.af Lon ..J-..de J Q..t.u1p rl~ fCUsab\ ~Jç' e\ -j-Ui (<:.cll'\cem~nt
)'.t<:W. ;.u.~ .-dt .Qp. t>t,,1.é1'l d't\=>l1rQ.h.o1l. , x~ llcP, )~ R.d.llx

~cüterl"'eu',,-e6 ~ ~e6 ?1Uh'e..l ,=~\'d~,...",Jt~nJ techY\\etU€-\ / ~cc.la­

2e1 .tl .si~Ol\lytn.lq-u<l..l C\is~e de> besci~s en éa.uip.elTlet\t :.....t~ ) .

c / IN\JE.~II&Al"lON5

1- 5iA"TION D'E,PURAl"ION
fU" prem('r fl\l ûe.aJ.l ;..d' àu.J~ MIcrO de ~ p~t\chQr

..c»<:tY\t- -k,uJ-- ,AUr ~Q At(::\.h..oi\ ,.d·~pLl.IO.htll\ > c\Q. ~cti~ X'~~mell

~, Son rl\chhl\MIl'\l<'rJ ..e..r 41' 4r~r':r +c,t,L5 ~ c:\)rli'l:j:;~
~~~o.iNA tCl1f" ,<U!>lHe.r ~t>n Jl\t~(YCl.tL.é'" o'p-\-irrAPe JqN::> ...lIn

•
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)~~e~( -e\' ..(rnja.l-ic,A ~~11.~'?' jt J'''''(ro. Qlcrs --0\<1. fo.(~ AlnQ
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14929 7602948
(5,410)
2951
(5,2';0)41 '3

,
. Non arrn sé
1
, (ETH)

URE1 To u

'('''1 ,

':j.:~.90 "
",' ';'};'~\J{l -, ,: ,~,

.,.(.1"~' .""
3urvicE< dtl ni)CJ.Lo.t'ol6~:\~'~.":

, :\~""'~:'''''n~\t!c- .__ ___~_ ·J.c'; 11~~1f;:'i"

Ir OonsOI:llIlat icJ Rendements Jc&Iha l,Valonsat.lon de l, it::~;*~!,h_'
l , ""'~"'1~~!hydrique en!~G-ra-1n-o-u~l"'lth~t-.-s"'~-C""~i:au/~~e!E\~~\i.;lt

! mm !~OUSflCS !aérienne! re ! .,. ! sv '~,~I]!:l
l , HO ':") 1t tal 1 l ,",'/ '.ïl;~->;
, , J' g ,0 e 'G ln 'M St t' ':;J..J
! ! ! ra ,.o.! .. ,.,',"tt,

1 ! 451!! !---! 1."
t MIT soun 00 jArrosé ',417 4e,)! 2(~9.~.,\ ! 10 12,) 1681! 412 " 0,72 li,".

, ! ~ u, A;;) j. j_(_E:;!!.1II_)_t_~_E8_! ~';.;" '5". !! l '
! 1973 Il! 1 !
1 Pluie = 400 mm jUan nrras6 !378 2770 9 879 1443! 583

, ! ; (ErR) 1 (5,4%) '_._
"--------, j 465 ---

MIL SOUNA 90 J.' jArf'asé (RfM,.',16 422
; i = 73 L'lm! 3861974 -_-"-Cc...::..-

Pluio = 492 mm

•

..

~UL IIHN

1974

369
327 1

29/,
1635 342

324

)64
528
484

2035
(7,5%)

1092 1

(7,4%) ;

'1250

Il

8060

1544

2986

4045

2lD80

0,75

398 nQ,n

l',"1noif,aux résultat s _~rwl11t l' nl1L'l9ntFltio~rique des culturos dans la ZOtll!
.~~ e -~'~l--:llJ(;y

:;, ",. 1-i':rl-~ Pooains <on CIlU (irrigation on cf'l'lplément des pluies si n6cesB8l.re) OU
l'YllrctrnnElpin,tJœ, =lra:b,lel ChU'l'C' do l'année, ertrèmes et lIlf'yenne
f:rH" Connorrm L i.on }lyériquo O~l oonditionn pllNlalell striotes ou lWapotranapi-

ration J'ISelle .
? - Len meeur« J nur arnohid 0 de PO j (Jurs l'orant reo<'l!Illlenoées en 1977 , oette, .. ,

culture y.·,nullt "pri'n un précédent Aorgho,ayent peut-litre mal erpriœ see ::', " ,
potent1uli t.03 .'.... ï;,'\.~:Jr':.:~,-:·,':'·,

2132

1

2244 j/l com-
;pléhr

2386 "

2538 110

2379 690

1977

1
!,---

r,39~ ,

"

,
;/1 com­
;plét<3r

,
~94 5,~;
" • 1 . r, -1 !

:----

2927 1$
(5,0%)

, 2236 g
j (5,3%)

421
373
335

508
405

1975
PIu t.c = 533 rua

!
!ARAC:!!TjJ[; 120
! y. ;'8-206,
i ,S76
iPluie " 399 l!Il!I,
! NŒm: 75 jours

v. B.21



1443

2244

1884

2379

1977

2986

5,4 '/> d'Ho
-----

CUL T URE

1
1------------,
1
1

,-----------~-_.:...._-----,------------;

, 1:-------------.....:.._-----,-----------,
!
1

1 /UL\CHIDE 57-422 (105 jours) 1973
1 Pluie =: 400 en, E'rR c 398
1 Renileœnt c 2231 kg grain/ha li 5,~ d'Ho

: AIlACllIDE 55-437 (90 joure) 1974
1 nu1e " 492 1IIlil, Irr.72ul'l - E'l'a " 405 llJI!I

1 Renilement " 2179 kg grain/ho. li 6,~ d' HO

1AIlACHIDE 26-206 (120 jours) 1976
Pluie .. 399=, Irrig.1 34= - El'M " 468 !JD

: Bendement " 2195 kg gn.in/hn à 5,0 %d'HO

"

NIEBE B 21 (75 jours) 1975
Pluie a 533 l:lI!l - erR " 310 l!ml

: RendeMent = 1~,6,~ kg groin/ha li 11,~ d' HO

: !>\IL SAl/IO (120 joura) 1976
1 Pluie c 399 - Irri[;.21 50m - E'r:l" 562 lIIlII

1 Rendenent = 2035 kg grain/ha li 7,5 %d' HO

1 !
; Nombre 1211 11tres ooneo_e 1.
i par la aulture pour produire !
i 1 kg de~ sec (arachide !"lI

l i. et nil!b~ .~üBëlë) i
--:------------, i'

! MIL SOUNA (90 jours) 1973
! 1 1 •l'luie = 400 mI:lJ erR ~ 378!
, Rendenent = 2770 kg grain/ha n
! -------

. !
!

t
11'·.

l!eilleure résulta_te de valo~tiab de l'eau a_a•. relatifs li la produ~_

tian de grain, obte~,,!e au CNRA de Ba.r:lbex. pour l~lncipales oultureo

~I l'TI.: = lWapctrW1spiration l!l8X1l!Iale ou beooine en eau (avec irrigation en
o')mplénent des pluies, e'l1 le faut)

RTR " évapotrnnspirntlon ~elle en conditions pluvialee (eens irrigation
d'apPOint.

••
1

J

Service de Bioollmatoloeu
ISRA - C.N.R.A. de BemlV~.

-t "'i



322.1 fo~ ~e_l~"~a~hld~

Par r~pport ~ ln c~mpognc 1977, lc~ rcn~omonts sont bio~\

La pluviométrie 1978 ost mi c u x répn r Lf c ,.. t b.i on ao t La r a r e ant o e '011 ,.J m~~

• <

"
(1976) eontro 707,6 mm un 1977. Dopuis'1972 olt en arm üo do pluviom6trie" sa';"
tis:aisonto en ~ toujours obsorvé u;;c augnont"tion progressivo du rondomont

en ~rDchida mais restant infGriour ~ celui Dbtonu sur 10 champ d~grad6. Il
e c-ab Lc y avoir une ndaplatiun p r o q roc c i v o de l'arachide aux conditions bic.

c hi e i qu o s Ju sol r oc ctnmcn t rn Lu u n cu ï t.u r c •

los r~sultats obtonu~ restent nettement au-dosseus dOS potontialitds

[Jo la vari6té(B.D.S. aVL'C 4 fi 5 t/t",) • Il est possible, comma on l'a obsor­

vG Jgaloment fi 5~[Jhiou (bande test) que 10 riz scit un mauvais pr6c6dont

cultural pour 10 mQï~.

322.3- I"~ ~u_riz

La vari0t6 So 302 C jusque lh utilio60 a 6t~ rompl~e60 on 1976

p"C la 144 69 de ma me longuour cc cyclu mais plus r~sistanto b la B6ehoroB~o

ct ~ la piricularlusu. Los r~sultat' obtenus sont trDs bons malgr6 quolquOB

croux do sdchcrcssc ob~crvôs su cours du cyclo.

322.4_ In~ ~u_~il

Comma los annuo5 pùssjcs, l'attaque dos Cocidomyios B Gt6 tot81e~

AucJnc rucoltc n'n utu uffectuuu aussi bion en culturü am61ior60 que tradi~

ticnnclla. Seule une ferte

d2 culture omdli~r0w suit

qu~ntité ue paille c Gt6 produito on syatêmo

17.061 k'J/h".

Une ~tudu nonGe par M. ~OOY[ (197~) a nentré le rOlo imper tant do

L' o n t o no f auno 0(1 9IJnur31, dus h o r c r a ct dus Cocidomyios ... n partic.ulior·.,EJUl' la

,:.r-o{:.L1ction .cn q r a i n du rn i L,

La eyst~lnn trn~itionnol 0 montr~ IJint~rOt dus tochniquos cultu-

rolGs intonsivos ;!lOme on conditions 'Ju sol d~ dufricho r6ccnto.

.',

, .
..;'....

.',:

~----",==-:c-------:----------------19771 J, L
SYGt~"'Q 1 S t~ Gli ~ ',', "',vys arne am o r o '; . ,~'
trndi tionncl 1 i'" ,; .

!Ar;)chi 1 ['1'1 l '1l'l IArnchi 1 IJochflrol" Mals, Riz
! 19n do 1 1 1 do 1 (enfouio"

II ~J O "\ b I U du piods 1 1 1 1 1 ( l'
45 2671 40 3281 1,0 3281 41 3nl 40 3281 407401 37 654"

1 à l' ha 1 1 1 l , ' :" ,:
l---------:-~-----T-------r-------r-------r-------r-------r-------T-----~-T

!Neflb~cl~~~Pls '21 1931 26 il,CI )3 7441 35 5961 37 0361 35 5961 20 ~B71·
l " ' ! 1 1 1 1 1 1 1
r-----------------r-------r-------T-------T-------r-------T-------T-----~~I
Ronde-ontMS·,

1 .. , 'k l' .. 1 511> 1 ? éi921 ? 9081 3/,35! 34151 30231 1961'
1~)f:Jln 9 "0 , 1 1 1 1 J "':,

Tnblcùu nO 17 1 Rûsultcts culturaux do le ba nd o test.

,' ..; "-., ".
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1977 SYSTENE
TRADITIONNEL:

5 y 5 T E M E A M E L o R E

1 Mil IMaIs. !Maïs+ IMais. IMaisl IRiz! Riz! IRiz. !Mil sut ArachIArach.IJachè-IJachè-!Jachè-!
iArachi 110t/haI20t/haI10t/haIJach.IMaïs Mil !10t/ha!jachèrè/llalo.l/r·Hl Ira JI Ire 1 Ira con!

1 ! dr. 1 lfumiarlfum/J,,f.fum •• l c nf o o œl 1 !fumiurlcnf •• 1 1 ~! 1 ! 1

!1978 ! 1 f.ongr.!ans.cnlongraisJ.,,,,gr.1 1 1 1 1 1 1 1 ! !r--------------r-------r-------r------r------r------r------r------r------r------r------r------r------r------r------r------!
,Nombre de Piad~ 56.1721 57.612159.876146.913151.028156.789159.464160.0811,1.028160.081 !51.933155.349158.435157.407156.641!
! il l' ha ! 1 l , ! 1 ! J ! 1 Il! Il!
l--------------T-------r-------r------r------r------r------T------r------r------r------r------r------T------r------T------,
IN _.orO d'~pis 1 10.4931 27.777153.909121.193128.600114.197120.987123.868136.625132.520!34.156143.621 124.073127.777!42.1801
! à l' ha ! 1 1 1 1 Il! ! ! ! ! 1 1 l ,
I--------------r-------r-------r------r------T------r------r------r------r------r------r------r------r------r------r------,
rRandom"nt M.S.! 56 ! 319 1 4114 1 719! 942 1 198 1 226 1 333 ! 1732 1 752' 7G6! 1412 1 244! 565! 1236 1

1 ~r~H' kg/ha! 1 1 Il! J ! l ,!

Il! 1

Tabloau nO 16: R~sultats c~lturaux do la banda tost.

!

." ~ •



Tobl~au n015: ~CcultCJts culturaux <lu mil

~méliorôSy s tc mu
, 1
1SyaUlmo l

----------~----------~-----------ltrDditionno
l . , S' 'S'
I~umls un ümln nu ,omlS ro- 1 1

suc 15/6 Itard~ 20/7 ,Somis 20/7' 1
---

1 1 1 1
: ~~~:~~u~~/~:~i~rc ~~ch~ J l~~G 1 1770: 1478: 3Sj :

I--------------~----------r-----------T-----------T-----------r-----------,

1 Rundoment motlèru sèche 1 12 ~1~ 1 5 ~G9 1 9 078' 2 499 1
! ~alllD kg/ha ! 1 1 1 1

L<..: t r o Lt ono n t ma î s test p:"'l'met GC; 1:H.HiUrOr ln vc l our agronomiquD de

l'2[ri~ro offul dos diff6ronts trait6rnonts. Lu tablo8U n016 montra quo los

ar1~~rts annu01s [J~ fumiur (10 t/hn sur ~a!c ot sur riz) ont d~~nd los moillourt

=rli~r~s-üffcts. La m~ti~ru organique jeue un r~lo ussontiol dans la r6g6n6ro­

l':'Si1 ct l'nméliorùtion .i o s s o Ls cul t i vé s , Lus r ùsu I t a t s montrant ugalomont

l""ifut positif' 112 .l'''n~rilis cu uQQr<ls aux r os u l t a t s obtonus on systèmo do

cul turc t r ad i t i crmo Ll c , t. oc p r é c éuun t s maI s sur jachère o nf'ou i o , riz sane f'u­

:-;:i[:~', j ac ho r e l!l_'S r o t a t i ons quadri unnn Lus nn t donnû los plus bos rondomonts

,-,,
"

GU ~ivcau du sY3t~mo n~01jorû.

322. Mnintiun ~u la fortilite d'un sol du d6fricho r6conto
-----------------------------------------------------

Il S'C0it ici du ~nintien (Ju ln f2rtilit0 d'un sol do zona r0com­

r.Îcr.:: d é f r i c héc o a r l'appliceltion de ,·'12thodGs cu l t.u r a l o s intonsivos: opport

dl[;ngrais, labour h pl3l DV~C rJDtilutian du rjsidus de r6colto, rotation

Glj~jrionnnio (M2Is-Mil-Arcchidu-Rlz). Cu systbmo ost compar6 à un t6moin ro­

pr.:scntilnt lel ~ultur~ tr~ditionnoll~ ~ppliq\J~~ p3r les paysans (labour on

billons, sans cngr~is ni rustituticn de pailla avL'C une rotation bionnale

f~l'el.::hido-Mil). La t cb Lc ou n017 r op rouo i t Jus rLioultats ob t cnu s ,

5)'Gtèmu t r a­
diti8nnul

1 1
1 Systù~D Bm6lior6 1
1 1

..
"

;Ar;:,ChidU: [,Hl :~~r;:,chidc: Ilais Riz ~'1l:
I-------~!~----f 1 1 J
1 iiCJndomunt n.5. 1 one !

0'0 200U 1 3~9U 3BB7 ,,' '1
! r:r,ün ou goussc~ 1 1 1 1 l ' :J
,----------------r--------r--------r--------r--------r---------r----------
·~:f:ids .~1.S . . :.1
! 'Il . k /h ' 1039 1 2018 J 2169 1 ~409 1 3744 1 17 561,1
I~Cl "un '9 0 1 Il! l '1

T~bl~au n017: R0sult3ts culturaux du mil, mais, riz ut ~r~chido.
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TEe H N CAL 1 N F OR. MAT ION

•

•

No. 611-15/16
(J Pages)

Ths Detsrmination of

AMl-IJN lA 'NrTROOEN

With He11ige Color Dises Nos. 611-15 and 611-16,
and Tssting Outfit No. 611-15A
for uss with the Aqua Tester

He11ige Ammenia Uitrogen Testing Outfit No. 611-1SA centains the follow:lng equ1p­
ment and reagents for use with the Aqua Toster:

l No. 611-15 Ammo~a Nitrogen Color Disc
4 oz. No. R-41S Nsssler Reagent

l No. 2999 1 ml DroppingPipette
l No. 2103 50 ml Cylinder
l No. 2303 125 ml Erlenmeyar Flask
l Set of Directions

Rofor to Technieal Information Circular No. 611 for directions on the use and
eare of the Aqua Tester.

PROCEDURE A. Al-iNaHA NITROam
J~,'" ~

L Measure 50 ml of sample wi th the No. 2103 Cylinder and pour 1t into :tMJlo~"2303
Erlonmeyer Flask.

2. Add l ml No. R-41S Nessler Reagcnt wi th the Ilo. 2999 Dropping Pipette, M1x and
note the time.

3. Fill ono of the No. 611-T Nessler Tubes to the mark wi th the treated sampla' 'lm4
insurt 'a No. 6ll-PL Plunger in t.ho tube. Swing open tho back covor of the Aqua
Tester. Rest the bottom of the tube in tho right-hand circular depl'Oss1on in
the base of the covcr , and t.hcn press the tube into the right-hand spring o11p.

4. Fill a second llcsslcr tube with distillcd water or cloar tap wntor, insert a
plungor, and place this tube in tho left-hand deprossion and spring cl1p, Closo
the covor and cwïtch on the lampe

5. Remove the light shield at the top of the apparatus and insert the A1IImDnia :
Ni trogen Color Disc >Iith ,the number plates facing upvard , Replaco tho l1l!Jlt
slu o.Ld , " '"

'''C10'''~o''''''.D
077 511WAl.1 AYENUI. ~OIN Cln. No Y.

6.

•1)..
•

1

IFB

Make the coler comparison within 10 to 20 minutes after tho tilllO vas note4in
step 2. Rovolvc tho color disc BO trot ono atandard after anothor 1s brought
into the obsorvation fiold. Whon a color match is obteined with one ot the
standards, the result is road directly from tho figuro seon in the c1rcular .'. '
opcning wi thin the light shield. If tho color of the test solution 111 intOzoÎlDd­
iate between t>lO glass stan~rds. the truo reault of the toSt will be intermn4­
iate between their corresponding values and may bD estimntod b7 1nterpolatLcD~ ,. -,'..

, . ~,

HELLIGE
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,VHTlŒUNTl BANGE OÈ-CQl.1l!l STANDARm,

Method 2 for Eliminating ï ntorrerenccr

,.!,; .: :.,,/;
i ?': \< ~~~.t:,

" .
., .: . .' ."~
',,, Il (

, -.. ,'
1

".,~
Ammon 1 s Ni.troge.n Color Discs Nos. 611-15 and 611-16 road..-di..reC' 1njlart.a Per ~.:: -<t:"

mJ l1 0 n nitrogcn (N). Highcr ranges c an co.aily ho detcnlll..ncd by d.i.lu1:.1ng tho aBlllp18' ,
used ,in stop l of the prooodu.re....Jth ammo~, and IlI1lt1ply1ng 'the rosult'~', •.,",;
by tho appropriato.f'ac-tor. For examplc, if la ml of sample ia dilutod ta 50 ml, ami,.',
thiu diluted aampJ..a...is uscd in stop l, roltiply the rollUl t by 50/lO, or 5. PQrts par ,,-;
million of NH4 or NH3 may be obtained by rnultiplying the N valuas by 1.216 or 1.268,.,.:
respoctively • ';

GENERAL REl-L'JlKS

Fresh samp1eu should bo uncd for ammoni.a detonn:l.rurt1ons. Whsre delay 18 u.navo14.
able, add 0.8 ml No. 1<-337 Sulfuric Mid, Concentrated, for each liter 'of s8lllPle.

If the sample is not approx:l.metel,y noutral, lldjust to about pH 7' vi tn. d1luto
Buliuric acid or sodium hydroxide and No. i1-1Q96 Universal pH Tost Paper beltlre pro­
ceeding wi th the test.

Remove TOsidual chlorine !rom the sample by o.dcl1n8 5 to la drops of No. R-.391
Arsenite Reagent before adding the Nessler reagent in step 2. '

lllTERFEHENCES

Various substances, inc1uding li varlety of organic nnter:l.als such as acotono,
aldohydes, organic chloromines, and œnines, intorfero wi th the tout for llIIIlIlOnia.
When the presence of interferencc ia suspcctod, one of the following mPd1f1cations
of the test should be uscd , Method l is sui table for concentrations of ammonia ovor
0.2 p.p.m. N, wh11e the more compllcatod Method 2 be~ ellminatos an 1nterter­
ence and Ls suitabla for ill ranges of amnoni n concentration.

Method l for Ellminating Interferencol

Md l ml No. R-486 Zinc Sulfata, 1O:C, ta 100 ml of sample and mix. AM suffi­
cient (about 0.4 to 0.5 DÙ) lia. R-328 Sodium Hydroxido, 25%, ta produco a pH 01
10.5. Mix and let stand 5 minutes. Centri.1ùgo, and use 50 ml of the olear super­
natant as the samp1e in step l of procedure A for Al1IIlIonia Ni trogon.

., '

. .;r" '.Sot up an apparutus for distillation and use a one liter dillt11l1ng llask ldth '1
, ,-t::~:: condenser sa arranged that the distillato drops dircctly trom a Pyrale" ~,

look tin, or aluminwn tube into the recciving vessel. Add approx:l.mato~ 300 ml of: :i/il
. wa,tcr to the f1<lSk and dist.1ll untU a S111Bl..l...por of dis1;1]]eto Bives, . '.

no co lor roac-t.i.on--w.th-n fc."lr'drope-of Nes-sJ.,er-reag. Empty tha f'l.a*~

'"'-,.. ', .

Ammcnia N1tl'08en~i:i.:. '
Ne. 6U-lS/16:, (2h s ;:,

~ ?::~~_:;,"i:".;;~~ ~tlI ;;:A~;,~;~i}~l\{t :'&J~)~~~,J 11;"~;~~
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·PROCEDURE 8. 1.LIlJilIIlOID NITROOEll

.',

"
',:.

,', -
'i '. 0',

Prococd as dirocted in Method 2on pt:lg0 2.<~:.:::;',~~

To the residue in the distUling fla.sk add 50 ml No. R-381 Alkal1ne Potass1üm ;
Permanganate, Md repent tho distillntion. The rcauLt, obta1ned le porta par
million nlbuminoid nitrogcn in the original BnrnplC. '

2.

1.

PROCEDURE C. ORGtJlIC NITIl.OOEH

J.. Prccecd as diroctod in Method 2 on page 2.

2. ~dd 5 ml No. R-337
the residuc in the

. ,
sulfuric Mid, Conccntrntcd, and a slllIÙl pilloe _Dt~co ta
diBtilling f'Lask ,

). Digest in n hood until the flnsk is fillod with wh!. te f'unl)s.

4. Let stand until cool, and add )00 ml of diatillcd wator.

5. Slowly add 20 ml No. R-325 Sodium Hydroxido, 10 N, while shaldng tho flask.

6. Repent the distillntion. The rcsult obtainod is}larts por ntI 1 J1 on organ1o m­
trogon in the originJ.l- .sornplo •

•
"••

, " ~

",' '
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Vahalt, Senegal

May 28, 1982

Lab. Con. Co.
8811 Plto~pec.t

Kan~a~ City, M.O.
U. S. A.

Gentlemen,

Plea~e be in60ltmed that we own a Nitllogen Mea~ulte

Appaltatu~:

CATALOG NO: 27232-0H
SERIAL NO.: 26116
VOLT AC: 230
v«ASE: 1
CYCLE: 60.

The appaltatu~ i~ not opeltative becau6e we don't have
the ·Viltection~ 601t U~e", and we gue66 ~ome paltt~ alte
mù~ing.

Plea~e ~end u~ a handbooh 601l that appaltatu~ i6 available.
and the paltt6 pllice li6t.

Thanh lfoU 60lt lfoull coopeltation.

Sinceltellf yoUlt6,

'~1-----'"

Mit. Baba Llf ISe anne!e Gell-<e. Cüd')
cio Mit. Shelti6 Viagne'
Ecole Pollftechnique de Thiel
B. P. 10
Thie6, Senegal
IWe6t A6ltüa)

•

1

•

!,
.:.~:.:~~::.:::::~:~,~~::.::!.~~l':·'·:·:·:·:·_'-''''·.· -- .,., _",. _._.. , ~.. :•. ~ .• __ - ..•...•...•..... ".;.;.; .. :.o;·;.;::~:'::::,:,:;:.·,·";:I~"':,~:,~,~,~~,:,"~_ ..~_ -~
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ANl\IE'iE 1II

Jour {o.cL~J~.- ..\\ l'YlQ.(nÇ;~V) -d~ A~o.~hl!4 ...-"-'J~<: ~
c.hercheul"S cUI\\'.r(eeu'/V> pOllr --J~ A~l~<:>ru d'~'chQ~e ~t

Ae <:o\la.borCl.hc>~ sur 1« ~~t~ de ~c:he.re~ Pl't>pO~~ ~

Y1o~ OJJtJYLI he: ..ul-iQe ..d '.:tI1<:.lur'€ .-daM CI.' /Iapporr
J~ corre. \.lOrulClY\C:~ ,q.u« 1'\0\.14 ..-c\.1ro'U -e'chans';~~ oJJ'e..::

..ew. '

1__-----.
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Vakalt, Senegal

ApJÙl'22, 1982

",} r. r ci:
Okla~oma State Unlveltllty
06 Agltlcultulte and Applled Sclencel
StlUloatelt, OHaho ma 14014

Attn: ·.VIt. M. KlJtkham

Pleale 61nd attached a 6ltench veltllon doc~ment 06 the
Polytechnlc School '06 Thiel, Senegal (Iponlolted by the
Polytechnlc School 06 Montlteal, Canadal whelte l am a
Itudent .in lait qea« 06 Clv,ii Engineeltlng. FoUow,ing
il an attempt 06 tltanllatlon and explanatlon:'

l am pltepaltlng a pltoject 06 malteltlhlp lubject on land
tlteatment Iyateml lby aoll and planta' whlch will 60110w
thla plan:

~- Bl~~ogltaphl~al Iteaealtch on the lubject
-- Vetalled e~planatlon 06 the mechanlam 06 CltOp

lltltlgatlon, Itapld lltltlgatlon, molat land, gltound
watelt Itechaltge pltoceaaea.

-- Thoultough atudy and 'plteaentatlon 06 a Itatlonal
pltocedulte 601t dealng 06' CltOp lltltlgatlon baaed on coltn
and vegetable cultlvatlon ln Thlea altea.
-- Vevelopment 06 a Iteaealtch pltoject whlch will allow

t» te6,t.,.the cltop '<'ltlt'<'gatlon pltOCeH by the tlteatment 06
waatewatelt ln my·achool . .,

Any help 6Jtom you w'<'ll be hlghly wei come I.<.ncludlng
documenta, auggeatlona, etc ... J. 16 neceaaalty. l will
coveit the coat 06 the poaalble documenta and coltlteapondencel
and l ptan to keep ln touch wlth you 601t poaalble
cotlabokat.<.on ln the 6utult.

~

Thank you 60Jt yoult coopeltatlon.
~j i "

S'<'nceltely yoUltl, ri{
Baba Ly
CIO K/tady Faye
K.L.M. Ouagou N.<.ayea II
VlUa NO; 663
Vakalt. Sene gal
(We6t A6ltlcal

j',
,~

.. .-~ r, :,~:~

1 .....

Nji~t4@~~f~~5~~~~!,~i\Tf'!!lîf~~lfii~~r~~_"'é':'"';'~:'",_~_.•_"_"''.1



Evapotranspiration Laboratory

.'Nil§! ilS Y"-Ii!;
Waters Annex
Manhattan, Kansas 66506
913·532·5731

", •.,
j'
Il

J (1.ay 1982

Daba Ly
cio Khady Faye
H.L.M. Ouagou Niayes II
Villa [!D. 66J
Dakar, Senegal
('lest Africa

Dear Dr.1 Ly,

Thank you for your letter of April
just forwarded to me at my new address.
cover, 1 am :3ending sorne reprints which
you.

22, 1982, which was
Under separa te

may be of help to

, ,
\.'r.'

Thank you again for your letter and interest. 1 wish
you good luck with your project.

Sincerely yours,

(h.;5. ~L _

II:. D. Ki rkham
Associate Professor



UNITED STATES ENYIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

May 7, 1982

•
. OFFICE OF ...1.

INTERNATIONAL ACTIVITIES .,....-,
Il

Mr. Baba Ly
cio Khady Faye
H.L.M. Ouagou Niayes Il
Villa No. 663
Dakar, Senegal

Dear Mr. Ly,

Thank you for your letter of April 22, 1982, concerning
EPA publications on wastewater and crop irrigation.

1 have enclosed a variety of publications relating to
this topic. 1 hope they are useful.

If l can be of further assistance, please contact me
again.

Sincerely yours,

Janet R. Fisher
International Requests Coordinator

Enclosure

..,

-1 ,--­
'!

1
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ValzaJt, Se.ne.gal

Ma y 28, 1982

VJt. P. Hunt
ARS, USVA
74th and lnde.pen,'e.nce. Ave.. ,
N.W., Wa.~It.lng.ton, V.C. 20250

Vc.aJt S'<'Jt,

Ple.aae. 6.<.nd attache.d a 6Jte.nch ve.Jtaion docume.nt 06 the.
Polyte.chn.<.c School 06 Th.<.e.a, Se.ne.gal (aponaoJted by the.
POlytcchn'<'c School 06 MontJte.al, Canada! wheJte. 1 am a
~tude.nt .<.n t.as r qea« 06 C.i..v<·l Engil1e.e..ül1g. FoUow.i..ng
la an attempt 06 tJtanalatiol1 al1d e.xplal1at.<.on:

1 dm pJtepaJting a pJtoje.cl 06 maateJt~hip atlbje.ct on land
tilcatme.nt ~yatema Iblf s oct. an d plant.~ 1 wh.ich w'<'ll 60llow
thü plal1:

-- B.ibliogJtaph'<'cal Jteae.aJtch on the. aubje.ct
-- Veta'<'le.d e.xplal1at.<.on 06 the me.chan.<.am 06 CJtop

'<'JtJt.<.gat.<.on, Jtap.id .iJtJt.i..gation, moi~l land, gJtound
wate.Jt JtechaJtge. pJtoceaaea.

-- ThouJtough atudy and pJteae.ntation 06 a Jtatiol1al
pJtoce.duJte. 60Jt de.a'<'ng 06 cJtop '<'JtJt.<.galton baled 011 coJtn
and vegetable cultivatiol1 .<.n Tllie.1 aJtea.

-- Ve.velopme.nt 06 a Jteae.aJtch pJtoject wh.<.ch will allow
ta teat the cJtop '<'JtJt.<.gat.<.on pJtoceaa blj the tJteatment 06
waatewateJt in my achool.

Any hclp 6Jtom you will be highty wrfcome linclud'<'ng
dOCtlmeYlta,~tlgge.a.U.ona, etc ... 1. 16 ne.ce6laJtIf, 1 w'<'ll
covcJt the coat e6 the poaa'<'ble. documeYlta and coJtJtiapoYldence.;
and r plaYl to kccp .<.n touch tvith Ifu" 60Jt pOlaible
collaboJtation .<.n the 6utuJt.

ThaYlk .you &oJt YO"Jt coopeJtatiuYl.

SinccJtcly uoun «,~
·11Baba Ly l, 0'

CIO Khady Faye ~

H. L.M. Ouagou Niayea 11
vi.œ» NO. 663
ValzaJt, Sene.gat
(We.at A6Jtüal
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