
riTU11"ifn11 ii'I'UG'f. n(\:wrhl'Ubb6't~b~11~1\lflU!il1~~·m1\1l~EJ:l.J C9l 1'Vl';l. o lvlvolv rnG'II<trn 
••••••••••••••••••••••••••••••••••••••• 'J ••••••••••••••••••••••••••••••••••••••••••• .'i .••.......••.•••..•..••.••.•..••..••.••.•.•..••.•..•.....•••••.•••••..•••••...•..•..•.•.••.••.••......•••.••.•.•••.• 

~ oG'II/ 1'U~ \vMI ~\IV11fl:W lv<tctb 
·························································································· ........................................................................................................................... . 

b~B<~ fl1"1JB~am~'l.h~'V11'UUI1l';l~ lv/lv<t~G'II "llm 'U~,;'V11'Vl~e.J~t1l.rlru"Vl~i.J-B':w ~1n\11 (:wm"lJ'U) 
•••••••••••••••••••••••••••• 'J ........................................................................................................................................................................................ .. 

0 0 0 
Cl.l .c,f .::I ILl d I c!t 0 I 

t111:WVI'U\Iii'la G'f~ii'l. 'V1 C9l~/C9lo~b 6't\11'U'Vl lvC9l mn.!J1fl:W lvctctb ii'l\lb1a\l fl1"1JBt11aa1~ 

'\.J';l~'V11'UUI1l';l~ lv/lvct~G'II (i.J1~'V11'UUI1l';l~ lvboG'IIIv/C9><to~~) "lla\1 'U~,;'V11'VlCJe.J~I1lilru"Vl~i.J-B':w "ihn\11 (:WV11'1l'U) 

'11tl\1lbd~i.Ji:w ~toi'1LJ~1:Wb~~\l ei'1bnau11..:J :il'..:JVI1\1l'Ufl11"1~51';l:w-a1"!11~ ii'I'Ua. 'W"il1';lru11'Ui.J';l~b~'U~bbe.~'Uer\l 

1fl ';l \1 m-avh b Vli'i a \1 uuLJ1 V!lJiJ n11 Bel n bb 'U'U vh b V!i'i a \1 b -ll'11n ~ 'Vl1\lii'l1511ru tb ~ 1~"1111 bbr;:t ~ci' 1~1 ~ 

G'f1511Uli.J';l~ 1~'1l'U1'U1~~~ (9)0 b:Wt111 fl11:W6't~b5~\1lbb'<il\lbb~1 J'U 

n nii'l (9). 111i'm1"ilG'fa'Ubbe.J'Uer<~1fl';l\l·m1v11b Vli'ia..:Juu'U~\In(\11 ~-ra:wba nii'I115'U i i.J1~ml'U 

bb~1 "llm~~'Ul1 rl1"llB~el'el1~i.J';l~'V11'UUt11';l~ lv/lv<t~G'II (i.J';J~'V11'UUI1l';l~ lvboG'IIIv/C9l<to~~) 111i'~1'Un1';l 
' 

oW"il1';lru1"ll a..:Jii'I'U ". bb6't~i1 n 1 ';irl1VI'U \11m t11 ';i m';li:l a \I n'Ubb~ ~ Lbm "lle.J6't m~'Vl'U~\1 bb 1 \11~ a:w bb~1 t111:WtJCJVItJ<~~ a 

ii'I'Uii'l. ~ oG'II/n (C9l) C9lrnbo r;:t\1-J''U~ ~ t116't1fl:W lv<tctct 1\11~111liJm';ln1VI'U\111~bi''Ubb'U1b"llt111lJ'Yl1b'VIi'ia..:JboD11n~ 
' 

'V11<~ii'l151 ';l ru~ ( u 1'U Vl'U B \lvl a:w-u1 'U'V11'U ~a) bbr;:t :1'V11\Iii'l151';l ru~'V11\II1i'1'UVi 1"11vi' ( u 1'U~1 mJ 11ii'l-u 1'U'U1\I ~:w) 

1 'I.J';j~~~ 1lJuaCJn11 <to b:Wt1l';l bb~bbe.~'Uer<~1fl';l\ln1';ivl1 b Vli'ia..:J111i'iJm';laamb 'U'U"llav\'1 b Vli'ia..:J b -ll'11n~'Vl1\lii'l1511ru~ 

~\1 1v b61''U bb6't~ci'1~1~ii'l151';lrui.J1~1~'1ltJ'V11\II1i'1'UVil"lt11~1''UaBn 1'W1~CJ~ C9lo b:Wt111 ii'I'Uii'l. oW"il11ru1bb~1 
"llm~CJ'Ul1 "il1n11CJ\11'U~ m~ru~51rui'Vl~ 1 bb Vf(\\1 bb ~i1i'Wt11~ na'U ~'Uumr'U bb Vf(\<~ bb ~~i.Ji:w V1'U1i.J1~:w1ru 

C9lo-C9lb b:Wt111 ~\IJ'U ~\li'lfl11:Wb~'U11 n11"1Javl1b'VIi'imb-ll'11n~'Vl1\lii'l151';lru~~\l 1v b61''U bb6't~'Vl1\ltl1G'f151';lru~ 
1 'U ';l~ ~ ~ C9lo b:W t11 ';l m"il "il ~ 1lJii'11:W1 ';ltli:l a \I n'We.Jr;:t m~'Vl'U"il1 n n11Vl\I'V16't1 ~"ll a\l"ll aLJ'lJ m V!i'ia..:J bb6't~ m"il iJ 

e.~r;:tm~'Vl'U~am1Vi'..:J'VlmCJ "llel\lb61''U'Vl1\IG'f1511rui.J-a~ 1~'1l'U1 'Ua'U1flt111111 ~\I b ~'UflJ';J 1 ~iJm';ln'Ub "llt111lJv11 b'VIi'ia..:J 

1n~'Vl1\lii'l151';lru~~\l lv b61''U 11'l'W1~~~ <to b:Wt1l';l t111:W:W1mn1';l~rl1VI'U\11Hb~:W 

~ r U W N<i\.'h 
.. 

,... ~ c •""'":","!\" (\1,1tJV\ >i Vrl..f, ,.-.;/ 
' t~ni"D-~nn ~~ .. H~'"a!Y.f; ~ ·:! ~~- ·i\./i y~;.;; 0 !"':'1";1~ ~·f:-.; 

\{I\ n\lfl ~"-lfllnU'.~I'i::LfJY1~~:.; fJ n:.ti":Vi ~·! \b'; ;: ;!(:,~) : 



; } 

" \ 

:U11P!1n1"a"Utl..:J tl'UUi;~:mm "tl~i;~n"a::VI'I.J~..:J tt 1~ atJ:U 

aTvri'uf'i'1"tl viPi t1 t11 mh::'VI1'UU\Jl -a~ ln!'ID<t'cDnl (ti~1W ~J~'riti l£lbo'*V' G>c.to~~) • 
"tleH u'i,;'VIL'VIa~~IPLfi'ru.flaui:u lii'1n~ c~1w) 

'tiil~tdatl~:u 

iifiPi1tJi;~L,j'L'iv..:~ eh.flvu11..:J ..ij..:~'VI1~'Lifl"af'l'i5-a-a:u-a1'tf 

(9). h1L 1'ULL U1L"li\Pl hivi1L 'VIiitl..:JL oU1Lml'VI1..:Ja151'HU:: a1EJU1'1JVI'Ue.J..:Jvie.J:U-U1'U'Vll'UVltl 

vn.:Ja1li1'HU::a1EJU1'U'tX1tnl1LG1-U1'U'U1.:J~:U LLft~flfttl.:JVI"a1~ lu1~EJ::\l.h!vCJWh c.to L:U\111 LLft::~~ovhthEJ 

Vl~e.JaqJan~mJ~LLG1~.:JL'IXL~'ULL'U1L"li\Pl ~L-Ju'Wiim1vi1LVIiie.J.:JL'IX1lmL~'UoU~L~'U Yl1'v:U~.:Jtl~n1JJ~'U~'UL~1JL~1JL'U 
u~nru«uiifi'tWiim1vi'1LVIiitJ.:JLl1iifl11lJVI'U1LL'li'U 

h 11XLiJ~m1vi1Lvriiv.:JL~mi1m1~~11lLL~m1JLL~uer..:~1fi1.:Jm1vi1LVIiiv.:J 1~vLiJ~vru1Lvriiv.:J 

1uan13ru:::.ffuuu1~ iim1:u"'.:Jhhnu c.r LlJ~J~':i LLi;l:::n1'1..:~hitie:mn-:i1 c.r L:um LLft::vr'!!1Lvriiv..:~a~VI1CJLuiuLd 
~ . 

~tl'l11J .ffuuul~l1m1:ua.:JhiLnu (j)O L:um LLft::n11.:Jhi'!!vCJn11 ~ L1l\Pl1 11:U~.:Jmufl1lfl111li;l1~o&'u111l 
v • 

(Overall Slope) 'WLnu <tc.t mi"'1 

m. 1'!Xt:ltlnLLtltln11LoUtl~111C\Jl\Jlm::di~\Pl11JLL~'Uer..:~1fi1.:Jn11vi1LVIiie.J..:J L~EJLmoUtl~mru • 

U1'UL~tl'U'VI1.:JJ1Tu'Yii"'LVI'Utl "a::t1:::'\li1.:Jtl1::111ru l!Joo, moo LLft::lJ1nn11 moo t:um \Pl11J~1~u1,vhm-a 

-a~LiJ~1uft:: (9) flf..:~ L'U"!h'IL1ft1 (9)b.oo-(9)1ri.oo 'U. Uft::n1VI'U~L1ft1n111::LiJI'IL,LU'U"lh.:JL1ft1L~CJ1n'U'VJni'u 

L~EJ rim . .ln111::L Ul'l~::~ a.:~-o5' I'lL ,n L'~'1VIU1~m'J~G1tltJ~'Um~EJ1e.lU 1 ui'l"'l1 (9)00 LlJ(;l1 LLft:: 1-tla qjqj1C\JL~e.l'U 1, 

1Jl~ui~L~'LI1ui'l"'nbiuavni1 c.too L:U\Pl1 ~1n~I'I~1::L iJI'I Yl1'v1l~..:JiithmLG11'1..:JL 1ft1n111::LiJ~ 1uu~nru~uiif • 

Q V .K dtl 1 I .d 11.1 d 1" IJ' ct. 11.1 Q d J ..cJ 
tJ1L1CUVI:U1EJtln131 "1'1" Yl'U'VI "a::lJ1ru ~.b "a 'VI~I'Ib\Pl1CJ1J 1'V11'1~1'U'Vli"'\Jl::'J'U\PlnLuCJ..:JLVI'Ue.l"lle.l'IVlU'Vl 

11'1mnunv..:~a.:JLuu.ffu .ffufl::hhnu c.r LlJ\Plj Lnunv.:J"'.:J111lnuhhnu ~ LlJ~J~j LLfl::mufllJfl111lfll~'~iu 
"' '\1 . 41 

L~Lfl'U mb tl'li"'l Yl1'a:u~..:J 1,~1Lii'Um1tl~nvhJfl'l:U~'ULLft::L~~'U~'UU~Ldru~Lnune.J.:JLtl~e.Jn~'ULU'U~1'1 1 
- :'1 "" .Of ... .., tJ"" ... .r. Jf .ol<J .,..,. ., v .... "' v 

'VIn u L Yltl-ue.J.:Jnum"a'rl..:J'VIft1tl"lle.J'Ine.J..:~ L "'vni'I'ULLft::WuvlaJl1Vl"''l'U'Vl L VI:Ufi111Hnmf1EJ..:J nu"'Il1YlLL1~fte.J1l • v 

LI'IEJ1e.JU 

cr. 1 '!Xa1'1'1fl"a::u1ml1LLft::~uviTuu~u 1~ CJ1e.JU~'LI~ Lnu na..:~ L tl~an~uLLft::U~L 1 ru~u~ v 
dca. V : .c:J I II ct. 4 3 .cJ ~ I ~ Ill .c:J 
'VII'!~ nU'VI1'1'U1G11tl1"aru~ (flfttl'IVI111'1) 'VI'EI CJ'V11'11'11'U'Vl 1"1 L VI'Ue.l"lltl'l"''l'U'VI \11'1 LL\Pl'U1L'JC\JVI1JI'!VIft n'VI m-<t -c.t 

v • 

1~v~uvi1'Liu~ul1"Uu11'1fl11:un11..:~~~1u l!J L:U\Pl"a a..:~ (i).c.r L1lm fl11:un1'1..:~au~uvi1uu (j) L:um LLft:: 
... v 

~1::U1CJ\l1ii"U'U11'1fi11:Un11..:JVle.l'I~'EI'I o.~cr b:U\111 ~n (j) L:U\Pl1 LLft::~1'UU'Un11'1 (j).c.t L1J\Plj L~CJ1i1ii 
Vii"''V11'1 n111 Vlft"lltl'IJ11 tl cJ'IUtl~ n1Pl::ne.J'U~-<5'1'!L\Pl~CJ1J 1-J 'U~L 1UIVI1J1CJeJ m~1 "Um" LLft:: "U~" Yl1'tl1l~'l 
'll'J nfi"llfl'llJ~'\J LLft ::1,j'~'\J~ 'U'U 'U LL 'U1 fl'\J ~'U L ~ e.l U 'EI'I n'U n11"!!~ ~ 1'1Yi 'l'VIft 1 EJ"ll'EI'I LL 'U'l ~'U~'U LLft ~ 

1Pl1T<\lavu ... 



~'lT'iHH:l'Ufl'l:::u1t.Jtl1l 'VIL i m'l hi~ mi La:ua Lt'lt.J~1:U'l:::tJ1t.Jtl1a a nl.'i.rn m.m n~'UviLrrs '~ n TS LL!Ji'H1 n~ m 1:u 
- , \.1 , 

~1 L tJu{;)a.:~auJ1aBn'Uan~'UviLm~ n1'l1 ~au Lovn:::J11a LL!;l:::\Jia.:~v'h m'lthut'lflOJJl1'Wtl11 ~at.J1 'ULn rur;l 
~ , . . , 

111 ~ 'lj!1'U ti B'U L vi1J'U 'VI1 n LL VI~ .:1 J 1Lotl~ 1 ~ 'U'll B .:1 'l1~~ 'l'U~ L 1 ru1 n a Lfi t.J 'l « 'U~L f'l 'l-:1 01 'l1$1 -ru 

f..l!;l n'l:::'Vl'U'\J1nm'lvh L 'VIiia.:~'V11.:J Lf'l'l.:~rn-s'\J:::(;)a.:~~t'l'VI1 LL "Hci .:~J11 oU'lft'l L '11 t.J 1 ~ nu'l1~~'l~1vi'-ruf..l" m::: 'Vl'U 

1 ~ihJ11 otlel~1.:1L ~t.J.:I'WB 
b. 1 ~OI'l'W'l:UJ1 L ~el!;ll'ln1'l~.:Jn'l:::'\J1t.J'UB.:Jc:l'U!;l:::BB.:I'U~L 10J'VIU1L 'VI1JB'l L~'U'V11.:1'lltH1.:JLL ~ • • 

Jl1EJ1 'UL 'VIiJB.:J L~'U'V11.:J'U'Ul.'i.:JLd'\J1 n'VI1J1L "Hiia-:~1-t.Jh.:~ LLvl-:1 \Jl1lJfl11lJL 'VIl.J1:::a1JO'U£1Jl1'W1Jihnrnl'l LL!;l::: 

u-ruu~.:~ LGl'U'V11.:J'll'Uri.:J LL ~lil1n~'U~ L 'HiiB.:J 1~ L U'UCl'U'U'UI'lBt'ILL U'U'VI~BCl'U'U" 11'1EJ1.:1 Ll'lEJ 1 ~iiri1'U~ L ;Bl.Jfl'U 

'V11.:1'VI~1.:1'H1l1EJL"'ll cQ,l!:J~ L U'UCl'U'U~1t'IEJ1.:Je:l~1.:1Ue:lEJ cto Ll.JIJl'l L ~e:l~l'ln1'SU1~'U Lfl"'U LL~:::Lf'I~'H'U~'Ul.'iCl'U'U 
• 'U 

Ll'lEJLO'W1::: 1 'Ufll'lt:.l'U L ~e:l" 1'1 e:l'IJ~h ,~ 1 'Un1'SL oULGl'U'V11.:1 'l11J~.:J 1 ~1Jl'l1'\J 61e:l'U LL":::'1ie:J1JLL'1l1J L~'U'V11.:1'U'Ul.'i .:1 LL ~ •I " , , 

1 ~a~j1 uam"W~e:J~Lal.Ja 

~. 1 ~~ t'l vhih EJ ~ 'Y t:y1 ru L~ a'U.fl EJ "S:::1.:~ -ihCl u 'l 'l~ m -if 1 e:Je:J n u~ L 1 ru~l.JL~'U 'V11.:J 

611 i) 1 'l rut! 'l::: LEJ 'lfU a 1 EJ u 1 'U, 'U e:l-:1 vi e:l:IJ -u 1 'U'V11'U 'W e:l LL"::: LGl'U 'V11.:1 'VI" 1.:1 'HlJ 1 ElL" 'll c(l!:J 1!:J ~ 1 'U 'l::: tJ::: 

C9loo L1lm ~.:J£1e:J.:J~1'U L '~e:Jue:J.:~n'ULL":::"I'lmJ~ L 'VIIJl~e:l1'\J'\J:::Li11'l~'ULLn'l1~fl'l1 'U'lfl.J'll'U Ll'l tJU1EJLL611'l.:J'H~e:J • , 6J , 

~f:Y'lJ1f.1.1L~el'UJi EJ'\J:::~B.:J6111J1'lCll.JB.:I L ~'U 1$loUI'lL '\J'U 

1 I I Jf .Jr II 11111 1 "' 1 1/Q "" ~. 'Un1'l'll'Ua.:~ LL 'laBn'Uan"W'U'Vl ~f'l'l.:Jn1'l'\J:::~a.:~ 'lff..11 utlt'lfl"l.Jm:::u:::u'l"S'Vln 'Hl.ll'l'lfl'l • • 
.., -~ •

11 1" li' ... ol !'i L 'Wel~l'l n1'ln.:J m:::'\11ti'UB.:J~'U" :::aeJ-:1 LL"::: 'VIf'l1'U f1l.J'U1'VI'UO'U'l'l'VlnLL" :::f111l.J L 11'UB.:I'lCl'U'l1'Vl nLL 'l ~1'1 EJLU'W1::: , . , ., , . 

"li1-:~vit:.h'U«'U~"l!l.J'lf'U1~a~"'.'U'Wnl'lvi'V11.:111'lfn1'lfl1'H'UI'lH LL":::~1l.Jljn11'll'Uri.:JLL1L'U"li1.:JL1m o~.oo-o~.G11o 'U. 

u~::: C9lct".oo-C9)b.Gno u. ;.:~ L tl'U'll1-:~vi'!!m~v'ULL":::1J1:::'111'lf'UL~'U'V11.:J 1 tl-mru'\11n h.:~L~EJ'ULL":::vi'Yl1.:~1'U 

LL~:::\1111iin11'U'Uci.:JLL 'lL 'U"li1.:!L 1"10"1-:I~'U 

~. 1~~1'l'VI1LL":::n1'1Yu1\1"W'!!n-:~1'Ua11l1riatlmcli1a.:~n'U.titJri1'Uuflf1!;j L"liu 'VI'u1mnn'U~'U . , , , 
'VIl.J1 nih tlEJ U~ Oe:ll'l'VI 'lB.:! L VJ11i'Vl "1" "1 1 ~L V11J1:::fl'U£1Jl1'W.:I1'U 'W~ell.J~-:1~1'11 ~ii n11~'l1'\161'll.f11'W'Ue:l.:l , , \i , 

"W'I!n-:~1u tJ~::: C9) f'l~.:J 

(9)0. 1 ~a'!!ua'U'Un'\1 m'll.l'Ua.:~'lfl.J'lf'U L ~aa~1-:~m111~1J~w5~~ nu11~fl';j1 'U'lfl.J'lf'U 1na L~ t~.:~ , , ';,J , 

Lf'l'l.:ln1'l1~LLn n11L\1'V1'Un11Pi n~1 n1':i'U~'\11f161U'U61'U'Un'\Jm1l.J$11'Uf'I1£1'U1 n1':i'U~'\11f'li1'UL ~BU11 tltJ-ruu'l.:J • • • 

1 ., "" 'UI'l1'Uel'U 1 \Jl1l.Jf111lJL'VIlJ1:::611J 

C9lC9l. ~I'lL ~ii L~1'VIU1~-ru~l'l'lfeJU$11'Ul.J1"'lf'U~l.J~'Uij L ~e:J-rui'!.:~m1l.J fll'l L ~'ULL":::ihyvn 

f1111J L~ Bl'l~B'U.yie:ll'\1'\J::: Lfil'l '\11 n n1 1'1'11 L 'VIiie:J.:J 'W ~Bl.J~.:IU1:::'111~l.Jn'U crf..l" n 11Ul)~IJ11l.Jl.J1~ 'l n1'l LL"::: f.J" 011 

~ 11 lili'l'l f'l ru.n 1'V'I ~ .:1 LL 11'1 a Bl.J 'll el-:1 Lf1) .:1 n 111 ~tl 1 :::'111 'lf'U.n 1 tiL 'U'lfl.J'lf'U Ll'l tJ 'le:l'Uvr'U~L f1) .:1 n 11.; 'V1 'l1'U • • 
Ll'l t.J n 1'l~l'ltl 1::: ml'!1 ~ L ~'UoUI'l L '\J'U~a.:~rl m -su ~'VI1'l~1'U!Ji1um.,~e:Ju~ L 1f.1JI'I'U~'l1l.J'llB.:J'lfl.J'lf'U 

'U • 

C9ll!:l. 1 ~f11111"li1m vr~a$11'U.:JtJtl1:::l.J1ClJLLri':i1~!J':iL 'U"l!l.J'lf'U 1na Lfi tJ.:J'VI1n 1$1-ruf..l"m:::'Vluvi' 1'U 

'l'll.n1'V'I B'U1UEJ'\11nm1'1'11L'VIiia.:~'Ua.:~ Lf11.:Jn1'l 

'JIIO Q 

C9lGn. ~'VII'l1L'U'Un1'l ... 



.. L ... 

mm. 1l1'~1L U'Un1':i-;ij~~-lnB-3'Vl'U~'U'V'l~'U~vl1LVIjja.:~ 1~tJ Lih.r;nnrh"'-3n1':i~~l'lbb ':iL 'UeJm1~'U"~ , " 
tl':i~l.J1CU o.cro 'U1'Vl Vl~ahh!at~n·;hu"~ <to,ooo 'U1'Vl L~a1-H'~1VI-r'Un1':i~1LU'U-31'U~1'Un1':i~'U~ 
~il1Ylif'U~~r.j1'Un1':ivl1 L Vljjtl-3 LL ~ LLa'l LL~::'U~ L 1CU~'U.y1Vth.i L~tl1~tl-3tl'U n1':ivl1L VIU tl-3 

met. 1l1~ 1L il'Un1':i~ ~(;11l.J IJl':iTil~tl'Ufl Cl.lil1Yl~-3 LL 1~a tll.J Vl'i tllJ~-3'l1tl-31'U 1l1 mlJB l'l~1VIn':i':ilJ , , 

~'U~1'ULL~~ m':iL Vlilt~-3 LL ~ LL" ~~111n-31'U'U 1CJu1 mL~::LL~'U'Vl-r"flmmo':i':il.l"ll1 ~ Lm~~-3 LL 1~a m.1 'Vl':i1'U'Vlnfl~ -3 ~-3d 
~ , 

mct.m 1 ~vl1n1':il'l':iT"l~tl~lJ1CU~'U~~tltl-3':i1lJL 'Utl1n1f'1 (TSP) LL"~'l~~'\.JL~f.l-3 ,j1'U1'U , 

tJ~:: 1!:1 flf-l1'U"ti1-lL~a'UiJ'U1fllJ-Ll.J~1E.l'U LL~::L~B'U!Jl~1fll.l-Vl(jf'1~01E.l'U"llfl-l~ntJ 
m~.l!J L~vi1n1':iiJI':i1'll~LL':i-l"''U~::LVitJ'U'l10n1'lvl1L'VIjje:J-l ..J1'U1'U m ~mil 1~LLn 

"lll.l"li'UU1'UIJI'lfln '1Jj LL~\1 "lll.J'll'U'IJ1'U-M1uVi-lfl1 LL~~'lll.J'll'U'IJ1'UVI'Ue:J.:Jvie:Jl.J tJ~~ l!J flf-31 'W'li1-3L~ti'UiJ'U1fllJ-LlJ~1E.l'U , , , , 

LL~::L~ fl'UI'l~1fll.J-'Vlnfll~ n1t.I'U"!JB.:J'Vl ntJ , "I , 

C9)ct.m 1l1~~ml.IIJI':i1'l~B'Uf1Wil1'Vlth~1~'U ..S1'U1'U ct ?~mil1vi'LLn J1lu\JmV1i1a.:J , 
(Sump) J11 'Uti a~ nl'l~na'W"l!B.:J Lfl':i~m':i LL~~~"~"B.:J'\11':i1~n a'W 1 VI~~1'UL -ll11na~'Uvi1fl':i-lm':i LL~~'VI"'.:J 1 "'"~1'U 
LeU11n~~'U~Lfl':i-ln1':i L~t.ll'l':i1'11~fi1fl11l.JLU'Un':i~-~1.:J (pH) l'!~na'ULL"ll1'U~tlt.l (Suspended Solids) 

l'l::nv'U~~~1EJ (Dissolved Solids) fi1fl11l.lm~~1-l~.:J'VIlJ~ (Total Hardness) fi1fl11l.J~'U (Turbidity) 

ml.J1WL'\11~n (Total Iron) LL~::i"L'Vll'l (Sulfate) tJ~~ \!:) flf\1 1'U'!i1.:JL~fl'Uil'U1fllJ-Ll.J~1t.I'U LL~::L~B'U~mfll.J
Vl(jfll~ mtJ'U"llB.:J~ ntJ 

1 .... 0 ~ •• 1 .r .,l...lq ... 0 "" "1.1... 0 "" .., Jf 
@)ct. '\11'Vl1n1':i·n'lJ·n?li11Yl'Vl'U'Vl'Vl L"!IV11L'VIl.Jtl\lfl1'\Jfl ~ un'l.Jn1':i'Vl1L 'VIl.Jtl\1 ~\I'Ll 

" " .. d1 ., !1"1 0 "" ' .. .,1 d , ... ... 
C9)<t.C9) U':iL1WVl l.J ~"!I ~'Un1':iV11L'VIl.Jtl.:JLL':iLL~~n'ln':i':il.JLOEJ1L'UB-3 ~'VI"flEJ1t.11lJ':i0~1 

afl1'VlL~l.l H LL~~tl~ n hl L?l~l.l 1-M'VI'U1LL U'U 
" .r d d ·, 0 "" 1 ... ~ ~ .. ' ... 

m<t.l!:l Vl'UV1Vl~1Ufi1':iV11L 'VIl.Jfl-l 'U':i~E.lt~~'V11l:.l LL~tVl ~'!ht.tn'ln':i':il.JI'l1-3 'l 'VlOU':iL 1CU , , 
1-H'~'U'v(l~CJm':i"ll~,~l.l,~B~B.:J 1~~'W/ilt.J w~mJ~.:J\J~nVl'llfl~l.l~'ULL~~ 1m!JI L ~1 L ~a~'U?lfl1Ylth 1l! 

, , , , \J ' 

@)<t.m u~ L 1rutim 'VIUa-31-H'tl-ru?lil1Vl~'U~1-H'ilfl11l.l\J~B~nv L ~m U'ULL 'VI~-3tl11-ff 
"llfl.:J'ql.l"li'U 1~tJ m':itl-ru~ ~fl11l.l"1~i'W LL~ ::?~1'1'1~'WVi1'UU~'Ua Bl.l':ivutim ,iJa.:J ,~B~vl.lf1~1~'VI'U1l.l 
LL~~~~'Vhtht.JLL?l~.:JLL 'U1 L 'lJIJI el'UIJI':i1fJLoHl.Jti.:JL ~'UoU~L'l'U 'Vl~tll.J~.:J\J~ n'Vi"llfl~l.J~'ULL~t1ll~'U~'U L~ E.l':iBU " , 
tim '\11iia'l LL~~~'Uvl1'UU~'U L ~BUel-l tl'U n1':i~-3Vl~1fJLL~~ L?l~lJ~~1.:J~fllUE.lil1YlL-Mn~l.J n~'U tlU~il1Vl LL 1 ~~ tllJ 

1~w~au .Jf.:Jill-H'11 tJ.:J 1'Ur..J ~ n1 ~~ 1 L il'U n 1':i~'U 'Vl~'U~ L 'VIilB .:J LL 11-M n':il.l B ~"~ ?11'VI n ':i':il.l~ 'U ~1 'U LL" ~ " , ~ 



•, 

.... 
(9)~. 1 ~~fi BU':i~Vl1'UU mG'i 'l':i1f.J'I1'Ut:-.li:'l n1':iUfl u~ lil1l.Jl.J11'1 ':ifl1':iU a.:~n 'ULLmmm "llt:-.11:'1 n':i~Vl'U 

~~LL 1~Gl' Bl.li'11:U~ m:ualil£11'VIfl':i':il.Jiff'U;nuLLi:'l~nTH,;,ij mLL ~n1'VI'UV~11 'ii~~ V~vh 11i1v1 mmfi1'Ufi:Ufl1':ivl1L 'VIna.:~ . ... . 
1\1 m:UB Iii £11'VI n11:Uiff 'U;iTU LLi:'l ~ n1':i L 'VIij fl~ Ld 'VI ':i1'U'VI n b L~ 'EJ'U 1 'U"lh ~L~ 'EJ'UiJ (I 'U 1EJ'U-n':in f11fll.J LLi:'l~ 

• -- • • dJ 

L~ 'EI'U'n')PI~ fl1f.J'U-G'U11fl:u "llB~VJ ntl 

@)~. 'VI1n 1~-Yum':i~B~L~ EJ'U';J1fl':i1'1!f!)':i 1 'U'U'i L 1ru 1mi' LA v~111~'Y'Ufl11l.JL~ BVI~eJ'Ui1A1'1J';I1n 
0 Q. ,.. dl CLI41 I.IIV .r:A 0 4 Q .J d d 

fl1':iVI1L 'U'U ~fl':i·m11 'VI':iB£11511W£1:U'U Iii VI ':i'U fl11l.J LG'I EJVI1f.J';J1nfl1':iV11 L 'VIl.J 'El~ LLi:'l~n ';! fl':i':il.J'VI Ln EJ'J L 'U 'El~ LL" ~ 

'VI1~':i1"llfl1':i 1~\Jl':i'J';JV'I'IJ'h 1~tl fiu~ 1'11:U:U11il':ifl11~1~ fl1'VI'UVI H ~~Btl':i~'VI1'UU lil':i';J~~ a~EJ~ fl1':ivl1L 'VIna~lil1l.J 
~ ~ . 

fi1&t~"ll'El~'V11~11"llfl11L~1LLm"llL'VII'ILLvt~fi11:UL~eJVI~fl'U1~LG'I~';Ji'Un'EI'U~';J~~)1L\)'Utl11~'EI1tJ • 
@)~. 'VI1n~~ atl':i~'VI1'UU I'! ':iii fl11l.Jtl':i~£1~F1 "OJ~L tl~ EJ'ULL tlrt~11EJrt~La EJ~m1vl1 L 'VIij a~ , 

'VI~ 'Elfl1':i~hL ij 'U n ';! n':i':il.J L~ EJ'JL ;j fl~.yi Lllil n~ 1~';11nvi Li:1'U'El 111. 'U':i1EJ~1'U"1 ';!~~ fl~LI:1'U~~1EJ"~LB EJ~~ ';J~L tl~ mm tlrt~ 
~~mi11W~fllJ~~-if'El:Ui:'lL'VIIilt:-.lrlfi11:U"iJ1LU'ULLi:'l~lJ11il':ifl1':iU'El'ltl'ULLm"llt:-.~rln':i~'VI'U~'ILL1VI~'EilJ~G'I'EIVIfi~'EI'Itl'Ufl1':i , . 
L tl~ EJ'ULL Uri~ 1-H fl':i:Ufl 1'11:11'VIn':i':i:Uiff'U~1'ULL"~fl11L 'VIij 'El~LL ~ fi-;]11CU11 ~ fi11:UL ~'U"li'EJ'\.Jfl'El'U . ... 

l!:>o. 1 'U':i~w;h~ n11vl1L 'VIijfl~'V11n"ll~V'I'U 1 'U11CU11'1" 'VI~'El~'EI~':i'EIEJ 1 'U':i1Wfl~ 1~11 L U'U • • 
il1'nL~EJ'U~'VI1B~'U '1 ~iifi11:Uf.'11rlqJ'VI1~ti1~'WiP111:11'1{';1~~eN':i1EJ~1'ULLrl~"lJ'Eifl11l.d1:Uijflm:UPirttl1n1'VI1a 

1.'11'\Jn~1'UPirttl1n11 'U~a~~L .zf11 ti~1L \J'U n111il':i1';11:1auiff'U~ ~~-d1 'U':i~vd1~tl1':ii.'1111';J';J~~a~'VIEJ~ n11 
. . 

v11L 'VInB~-fi'1fl111 LLrt~'VI1nfiG'I';Ju LL~T-h L tl'U LL 'VI~~ 1 u11wfl~ ~~Btl ':i::'V11'UUm"OJ::~eJ~tlfiu~m:uL~ a'U b , ~ ~ 

"ll'EI~'VIU1f.J~1'UviL~EJ1oUB~1~EJhiii.Um~EJn~B~1~ '1 



/ 
/ 

/ 

/ 
/ 

/ 

;
;
 

; / 

I I I I 
., 


