BHARAT INSTITUTE OF ENGGINEERING AND TECHNOLOGY
(APPROVED BY AICTE AFFILIATED TO SCTE & VT)

SIVARAM VIHAR, GHATAKESWAR HILLS, MOHADA, BERHAMPUR, ODISHA

PIN- 760002

LECTURE NOTES
ON
WATER SUPPLY & WASTE WATER ENGINEERING
CIVIL, 5™ SEMESTER
PREPARED BY
MONALISA PANDA

DEPARTMENT OF CIVIL ENGINEERING
BIET, MOHADA, BERHAMPUR



Q\u&w&'&y ONG w/&:}i{k |
W\ ghick  cleigniny Fhe oudkn
Ltﬂpég Atheme Oom a Touwn ot ’07‘5
XA ooy to defermme R }o'\di
@WA:A\/ ol Teden “reauined . OTL

\J Gordsuy }‘WU%@ % e Ci*?‘/.

 Head dudy oF Fhe ewaiéneemo
dedenmine. dhe  woden, dempond. Fhem *0
birdoud e audtable sedor pownees
[rom  tohenc -f\'h'é ‘dmgm\ i com L\.ﬁ
toeads, : '

Zgjtjv% g()‘olmaﬂd
- The  variow types o ooderd demannd

o‘(\‘ O QE@ b AN R ) AT

s Domefe, wodedl oot T

9 hmmw?mk.d“\é._?”\é%%nhﬁ demaend

‘u‘) 3%,) demaed 1. |

% Demonrd for fulbic poen

'V\ Lrompeavated  Lorer dremand

").CDOT?\EA*(("QDG\‘&M" ,‘dmo\ﬂf\é ooy dd e

'QH'_ \ MQMQ e @uwcmy ol mu}em_

feaui ned ‘?m' the ook o drﬁ"’»‘k\‘@’;
Q&&*H\Y\J C‘D‘b(dng ,_wu/\k\r(\j cde . T The qUos H\\/
ol votden. meawined - fore Qemestic vt

mcﬁélj



b

a}_ﬁ..,.\‘m% il : i
k(\ s

R

He halda , Qocial daduy, Climodic Comd iy

and  Centory o the WQQ Jm dw\é;o\ .
G QW Eff(cz\jg +he domexste oM W-\\Q
o weder T vndent  avorumall Comd ity

> aliod 136 fday het Capita el
Pot DS N imR gy .

W @Dmmmc’\ve\i cw‘d tnd ud‘m\okl demand . |
&\mmmc‘{d ,Q,Jgaﬂdmw oond c@mqpic?ix(“
cendeny mlude %gee' Leilding cunchay
Sborer, hotels ;) Shpptny Gerdie hexlin |
Coinel Shal Cimenk Al , raibios . |
Oy Stehion , &4 The sonden

Re&;u}meq\* - CoOMmeng ol | ond 'PQ’Q/J‘\( 1

Thes ™oy Do uple bl per dy
ke, rlguined jin +he wdunin

f“‘b&w@ ST o e dgpe eond e o
méua i wgq\‘ ,?e:ln: Q,('wﬂ‘\g‘j‘ ?w the (”7.
The Ol o aben *Reimed b
Mty i eama, of s eopld:

3 Oomeen vecn ke, €
LR QSLM:)JY\}W Coft  uaden Chmof"d ;

R N A Y B, dotod, . demand *

ol +h ity



""")_ é?ﬂzQ Qf@,r_y\o:y\d
Fire dememd in caluboded Qxéu

LAY e fraion empiruee ) zrunudo

h -t‘iuahﬁir(\j’«x biiudoe =1 SIBRJP

D Bosterw foorwdes — 5663 JP |
i Neadiorak Loand formuda - teuo JP (1-0-089)
'\_"3 Fhreemom Giﬂ"‘\kf&e- 135-5 G’b”‘_@)

\O ‘

whene PDP(.}.QlL)('(D'Y\. Q"r\7 1 Hhowgaod -

o | , . '
&/CCLQCLMQ ﬂ\e G—im:-démt}'vd; ol o dy
hene '/10(\0.941)9‘\'0'\/\ vA Y0 FS 00 Uk ' |
chhﬁ_‘@'é Goromudo Fﬂt’,ﬁif\oﬁ’\ amul’
- Rpudiion S Hp,AS, 000
_ .P:\«\&S_ gty )
Guoliduding e bine demond by iy
; 'rul'\hn 3 S : 3
g K-(_ el hw.“fjl‘\é&ﬁ’ »
. | § 3\%3\‘;L\DE,% /
T o A , o~ &bg\p\s';&. A fe ‘h
T Sk _CL(J( &
")'ﬁusﬁwA (}nmmuﬂue
= 56630 P
-~ 5663\5‘—,\()%5— ) ‘
> 36ls0l ks ,@‘fr/dg Cahital,



t) ]{nemw\ OLU—\M&[&&

= 1 35 5(,__,-Ho)

- ((355C -HD)

- ot i?“' “‘3“/‘."3/ g,

oty Ponpoys =4
fﬂ/%%;w\hn 7; Roods C[mm,sry els‘ Seu,eﬁ‘

UDM@’WC\? (rore Pu_(M» ?cﬂ"\f\ 15&(\&&”\—5 PQMC L.

uldie
dermamd “f‘D mee} ’H\Q ke C‘WV\J

ou\))\m\ o(r SY E‘
O e N i mm&e )
e dotal QoraumpioN y
dma«n\yﬁ ARe an)rem UAD“J"V\ ()'GFL &wy,

V) ’QQO”\F '?'\’*DJ;LQCl .@@A;@; d P/mcur\d

L the wa}“exx wlm‘
e dixba oy ‘@'(’e S carih ,ﬁ

Co‘?rwun\erq Somt @Drdu:fv\ Oh‘ BNy ldoﬂé'\ﬁé
o the pipeliney due do defeckive

Ppe  dJoirhs  oond fankeny - Prpes { gond
(-{‘H.*‘Z\ji ébm&\m% Co S rAUImerT rLle ofE‘Y\
%d Q'W+u5‘d+h¢'ww&ﬂé
QJUwLo Corvun IR, -

» > 7



T)Lomco/aﬁgj @D@beﬂb
o e Shie. )S\'&”\émek : |

{YL:QJH"C(\ ,QCL) R ANUN G‘Da@ﬂi‘\gj D'F Q’OFM?UV\

) Aratbiead Chereane method
(B G'Q/eemﬁ:‘rdcd ¢ hereoal i ethod

i;) dﬁcnw&ﬂ%&\ Chenean € me}h}é
;°><J‘€Crccmco&ch Cle ertesrt "“:}}OA

'V @Qm‘% i ded jﬁ% e o

Thés methed 5 Liared om Ahe
o i5 imeTesed

&«WW'HOY\ that  the Q’OFM
3 o ootont  rede The ekt o~
Ch"‘@ﬁ' of PO'PLLM"UY\ Cwsibh e S
ot e Ropusledionaltor e
dewde &M fee “dedeamine ﬁ&j Y=
Goruwu.}"LQ | ) |

[3(,,’ - Po + Mx
ooherte - g
B - Fopudation abten ~ clewsde
o ~ "™Mo C)(r dede



(4:(:10\ {Y'\U. © 0” g -’V\J’)k ,_
li)\) The Goﬂow\"(\j ‘J ed
do (‘JXL) P Qs
LMD r
from The

i (epuledho

Q-0 voun
{50 | A,000
[a | %,060
(G0 22,5700

«@\M d’T\e @noM£€ GW

The yeut (] L 1§40 , 2000 UAe
m&?\m@ cod Chenport m-e“}mdé ,

/%\A) ¥
7 veanm pomixd\o'»'\ afncneo).y&""\g
19D+ 2000 HZP(;M"\ 4
1950 bl 5000
1a60 ' (’-}090 , 5500
a0 | QA5 00 .G b e

e R A

| - S e =8 3738
é’oﬂ EEN T~ @*A’Y\x |

€ =l 2,500 F H¥33- 33
| -~ 'ER33.023 |
6ot agy @y - Po A v
' = él,smo v o2x g3y
- 5,2(6@—@,(—, . |




“ 000
6’01 = F‘h S I

_ gnwooey 3% Y333

= Bquq'qﬁ
Cw>> 7’8ch G/ZQ’UJL‘}?DM
Q0 25, 000
| 450 98000
[ A68 32 S0O
(a0 L,(O)QOO
(450 © ys,000 i
oo

Find Hne 1080, 20007290 @F
citrmedid Ehenesd DRI,

AT ‘
- Fopulstion drareme mperudadion

5 ycw’\ :
’ 0 . 3000
1850, . 88 000 S winlidon T
(GO okt oUW ‘ q«goo
(a 40 110,000 W fOOQ
: / v %
X A FSHoD: o

bore. 1090 =~ T =~ ©F wWr-

00 1% 5090
— & pOOLD



@’O(””L. QOO T Pon Cp .,,,\f—.:,;~
~ \gpoo ¥ L¥E 000
- <000

o + ®ax

K*’va A6 1O RS
4 3 ’\(&_—C’OO

- LI5pLL

— Gb) DOD

Oeometdica)  Chesease  MeHnod

L e N EON T
——

Ty method u, based o the
a@m@zam dhat- dhe  Pesceminge dmceanse Um

L de Femum ombamt
R s Method dhe alezade Pegcontade
Al 82owth ab- dwo decad o dm aefemim e

e ulakiom Reecasumg o dhe b ¢

Fhat P&‘(ﬁﬁmﬁo \me : ‘
Rl WMxzge dhe
tes castum g bme om dhe Pbaacpw fcom

C;lhﬂweaﬂx RPddom fas, camfom 9 e
~dhe busile hevd e de’ wnlll be ¢he

00,

(')::‘0*-
PRy B

TR \‘FT S T T R R R DR s At s A A R LS st RN o
g d}fv’&;’g«’:é LR Y A T e LA e e ) m—— A
a; 4



G‘) ()‘ovxeca\‘v e V@f’dﬁﬂww\ (yo\ c\’r\ Q(\)L,U)\at,
E)e@“"d‘m‘& tonceow) meXhsd W&
e goplidion im  lago, 1990, 2000

Oy dnereae ‘\N\&:MQNMQ \/)
HAick \ Repulalion \ Popclbdivis TR
.VIDMO ‘Q'OGO | ‘L\OQQ' 5OV
1950 ol D S99 2 Ly 667
1 6160 L 00D | SS.OO. | 32‘35 .

Ly q‘b 20\5‘0@/ v
| | o= w337

o " }
KQ'JFL,LQAJT\O‘Y\ 1™ _(O\?D" P kH_ \00) R

~ 22500 {1 “‘,‘Og?
, L L "+Us0\
%Fz)&m)no'\j tn \O\Qb | l
Cm 225w Q s 3? >
| LMCM]
I%Puan:l\om Ty 2000 21500 ( o 33)
00

b= stle



oA A
ARSI

8)  The popudaten ©
(ado to Q80 ant

ne. ?OPM\)A\\VV\ [ C\QQQXA%, \Q4b 'Y

- (S\\)? Ckh(ﬁ\é% Kfm\} |
(jhm’n 'Q"Q&b@ ('ﬁj

L]
{
?\V\

\‘

20‘0 0\ w';ﬁ c}ﬂt%mej?@\k d\/(me\%i

S TN Y /dicjeomejmkcﬂ 1M e

™M Aol »

foncriecne T N AN

J"EM \ POPA.QDU“U'Y\ Fopulodk (xn Fopuil d?c'\/\(/

(A1) | 25060 \
laso SO0 < 4
60 | 32s00
(a3 - ’-Hloooo

ngo / 7.

AS00 . [ 60ty
FS00 3-0%Y.
.-SOUD_ Ll oS

laR0 | Yoo |
e,

Arithoetiol mence

K50

—_— ]
-;\\
— -

< imedigd
o Pq_  mx

= Y5060 Y yx £oed
T 5 00uy

Q)MQ’HOW-\ '3‘“ 'QOO-O‘»\ o +
T Bs000% X S60d

Fapadadion 30y 90109

LESS 0o

~ by nX
P~ USoow 4 3X S0
~— 40060 '



\jmcmem@rowt }'”U\mgg mup;uﬁ
Yhis  method '\n\fr&ou&m&«\jﬁ over

'.H\Q O‘Q’G"Q tue M thods  The cuTenoy T

N iRy e ™ A ; ) C

by Ahe b € Popudetion (A detemimed
o7 N ?\WMUT(&S\ methed oud  to A
1» odde ‘}T\V\'Q\ QL(\Q)’\(Z\_')( ole e m@{—

IMNC XHNeFa N €N tse. OMEe \IQR CCJLC‘J’\

udume Ao ade |

Pz Pim (Lodle) ~ Pimw (X *-\—,>
Toreest  the pepudadion ol acidy %
Mmeamy o maemendal  IMdneose @Urp\cé
Celude e @upukakom im (oRo 199D, 00D
Y eI ?Opmlu\h?ofv) :

\at\0 @ o0

loso L A VOO

L QO 13600 : o

1ato 9 2Su0 cyr s
* Jencnemeaded

| A J A ) :
Yeor .Popu)ux}\o'*\ ;s:ii&;\‘““ imeresat
oo Quo0 REBOS
\ng 1 2,000 > Pt > ' ,\QDO |
bOOi AR > -, SOVS
L DGO T | . DA
9 25D et ——
wRy Y =0

L

| | TR e
Jon ~PEROL - .. it

' e Qo g (XY . |
~ AALTESEA ( gR2D \»'m)

Lin %R 623




I taoo
P'Y\ T ()O '\\ W\(St ’F;i>
~ 22500+ 2 {U¥334 FE0)

T 33666
Jm a@oo .
O~ 22500 43 (L334 F50)
= ?G\QL\U\

K Be{mgw&o\g\ decno\'sﬁk M eHhod

.@-‘— ho> .Q)Le_ecn reem Hhok oJd

Lke e OOV ~ Y Q?mﬁxié Xpace AR
CAhe CDW‘Q:MQ‘Q Sﬂoud‘l’\ NG Ueﬂd GM'Q\‘W
v W w Qe Qeem -H\a}-‘—}—v\e Aerumn
hex Shape WL idleedey  nat éou‘zoj
6@\@@\ Aukes  Ploce . ok o ?mmeo%\*%n
rode  Qudesd rmwcH/\ ‘A OX QGQULQ;Q\‘%
rake  wnith  indgeede Ahodk Aodunee
(s 1 qetthed - doy nin method
Hhe oentyt BBV I %Q'Fen'wd‘f)t
N LReOR e A ootk QDUJ\‘ cond \\A
—~hem Sggﬂdﬂm(}té. ~from Qutrery 2 fror

cothn - AUCCestvR deando. - o

@} '\/em @www 6-Jmcﬁ€y4'(""dm$

-4 ; Po{"“usl’“-‘\(’v\
( AO | ;{SOOO. > 3000 > 1£H0
s ABCoR NG PYS0.Gs i g

1a66  3ASo0x
AR R HIE00)
(430 Y45 00O

LY O g B
7 > ~).500

T Lo Y eeh




fore 1890
P = Co +n (X ":\—/)
. ysoo + | (3o +e(,o)

-~ SO0C6R
[or_ 2000 -
. ysoso 2. {5000 +666)
, ~ S| T633L
(st 01 |
Qi l—\gooo A -3( 5000 “rGGG)
Jem\em@\-}o& C‘*QCrt&nﬁ P’\QJ"hDA_
ym pOP\.LQ.UJ\" AM Ry RNy "f‘NML\ Pl
. Eonring Fetukt,
a0 Q5000 : d
: i 3000 _30CR v\
1950 - 33000 4500 2000 g
190 - 33500 S LB, 07" > 3
: S8 T . 23-0%¢ . :
1430 Y ’ O 51083
Q0 LS00 SO0 T2 i e
' B s e M 2
@90~ 12.s ~e(~0—\’+) .7
~- |2 6F
NP,\,\ 5ot '\\SOOO+ '\?\ (Oq- \CL\S\OUD
T (o0 -

~ 50, O VT



&bOQ “_ , ll'Gq_ ,__Q,__O_\'}> .
~ L 12-%8Y

P = 5301 s LT e So3o)
\I | ]o | ‘ |
~— oy ST

2O~ TN = (-0F)

—

- \3-(0% N
P —ST0-8 & 130 oqane -

| TR '
~eaesa

JMPMHQ oF  weder
-9 '&uaqm«\&eé 3‘*»\)&4(@#%

\'Th‘%e ?MM*\\Q ot ) = ow
of Solyd porckt e oy frdr are Qf(?w\ M -

| N4 AU

"Fb be  repmvued Qlé (YLQ)H\Q}\\M\Cj , Mﬂk
iumkxce amd Reswten_ - omeey S%@Q& '
bm the \&“’(&’NQ‘& Porchteds R

&};&\‘J‘Q The Qe Sp et growdy,
W woeder Onrdaed i e

WO Sukpemdid  Feganidte imclude
_S%&) i whd@).)- GU"’?@' = om&dﬁe amnd

AL IO e 'miwxemkk
N\C\j“\‘% 1 ede There e,LM \’r»\(owr@‘“eﬂ
LS 'muﬁnobcq#?(_ ang CLU}‘\C

Hunliicdy ™ M}f‘“\ r



l\5 Q@QU‘AL\L %@@-—‘a—e J\\JQQQ&?«-{%\
—‘E x- %Y. X
()5 U e —Emf/ A\\?\x_.vQ
&fﬁg‘ﬁm“\ e i ool A
CL\\’C\\\C‘LLB o Trmall  Ahe thoat Camneal
Q&Q - eoViR Q\ Cr\é\ Mt\f\é) (f‘\JJrG,&/S G'Y\&
cne oot U/S\_,ka jLO e anaked EQ
SURTERAES J of oy st Co Q(u
{ﬁ.\{?b\n,\b\»\vs Aoe ey r\h;s-\»\\ (de\d -C R ed a8

—-'{»\-}

(Lin\(ﬁ\‘\\ E‘Y\ QOW”(_‘?\LLQLLL& oty -Thae
Codllo Al ‘rn«(awﬁﬂ\‘g e dr&m«u,ucj

OO Ulnted  totth %3 aoi & pro e
Comtaim 1o JLWC G oung TR
C F\éu.P DO ce L\(r <P der A -

] g}aboﬁmd '\mﬁurujr\e_a'— .
/\/\MW/\’\
Some 1mq>tmljnm ane c\‘mofvté B8

UOUJ‘Q‘\ “wohe 1t movexr tvere noelk /BQHQ_

i &m Gacian g gquaos diasobued

™\ N woder dhent bQ?WQMQA
\'Y"\\)w’ulnﬁ)) m\\t‘i Qb“\)ko:\’v\ O CUV\}\Q

Cte T come¥ad o akionm P

Aotele A rgged - Sedid £ u/&‘e,(x
for\e /yaseé i 0.9 QPCU’\}’S QQdM)*@)m
amd 1n. ol Jsownec.\ \37 B Whem
neatdue  ofden @ocQPomu\\UY\ ol

LODJ*@*'\ SC\YY\FX rmom o (‘UQ(’K
SCXM@Q\ﬁ




"C\L\‘ Sexir C/\& u\b}m‘ _
=H. o FcUowr(j

e dome wovjrm O‘V\O\/(j/sc
;; , PP\YJ)\QS\Q fy—gfggj

) Chemicel  tert
1y Biaegi cak +@;+

o The Af@ﬁ‘ UD*M]}

}) (Temp @/m\}w\e Ve (Crf_h eritmom Q}@K)
Ther Femperetund | ol tde
B M ecoyuuned b7 nMeso O()’ C)rtcjl%wa
Fhen ‘mometerey - | | |
5 The mont Cr(MoQ»eé +emfe«cﬁm€ |
fo.  Culblic &um}@ s between ' |
0¢ o 15 |
S FThe 5§ et clxbbof/vec\ +€m§>mw{»me

FO\'L QBLU),QAQ S%Fﬂ‘y }b b@\»wem
0¢ 4o S - ~

1.27 Coiouft et - <C0~Qowum-e}m /Tl'ryo‘omdm‘
The  cofn oy Lontet  uselly due
1O Presedr ol ongamie ™ e of
Coﬂo\éo\jl medod  bud &mﬁhmf v
alic “dE Y AtasroJued Oﬂba"‘/’c M

OF(D(,\'W\Q ‘MPUUU+ &4



= Belrene Jr@ér?gj tne colourn ol wosterc

| ot of ol Forek SUAUDEO”\ClQé S hould
- pbe rtermoued [rrom  Fhe wG\:(*erQ b}’
Cerchei fomce Tm o APfc;\f:C'
oot -

= Abterc 4&»\??7 e calwur CJ(V Laoderc

fort ol ol Ho%ed  Suspemded Ahoudd

be femouved lrum e wonterc by
cordilucel  boree  im & A(Dedv\ﬂ
PPy ’ |
> Atec. Huir colbwre ol wdet > ngqgemg/
with  Sfendord ool dires - The

G mmﬁa—k&ble lirid  for. domeatic eonterc
s S ppm The ~eicckolle  lingd  or
wederc ia (OPPY > Rrumisodole Colowt

dowm}?Q pooderc 1A S PPM am (P/(@dc \W
cobatt deale) - _Liobe 2 bhor g
3) ’T-cm/bk:lHy e CSfL‘cQ Seak meqdu’t&)
Dk ax . Couine” dae” o @RQQ@*C;
S\ SM‘?Q«\,@&A P Colredad g +ok 7]
He Gosder o The' Q[}\‘M&W} A Ckm&uﬂdl—
ol -WFd{‘\‘y ClQJFQG’\C‘A ol N }}Ypﬂ 'O((_
Sl GV w_m‘c/i\ Fhe woker oy
mMmoued ﬁ'rco(m'\d" ‘ww‘m g« Tavd ﬁemm%
WCC\H] \7%@\ Hre Awroce UJCU('QJ/\‘
L BClapen M;q\(& bw/s (“5 WI‘C’H?/P

&




’ ki U;Y rof  rephlentin fundy

| oppdy (WTu) umot
»gmwmkimmxwmmkgm
Lo

) Ttmb\\c\“\%y A o mewned of the
et de woder o the @Mﬂf
Lo %M ﬁﬂouah t+ *’Mﬂﬁi‘% i\
 Cpnewd s pen m o
The. Tunbidly  praduced by [y,

X
i

i

/

ij\}(y

o Gl m | Blere of ditled ol
b e g funbibity %;'!
|ty Tunkidily  Produge b7 | Pofy |
ok divded oF S im padien Ful
| e dohled ot s e g
O'M

Tmfe% (ot ,m w&)f e, mby be |
CL% b fhe prosemee off dead o |
uim 0 3 ' U,

&u@ﬁj %W&M dinolees o7 |
04 h\{ W%C’V\ &QWQPN(J@ NQ)’M’“Q\'

du)ammc% Suth gy i (}M;mdt
“ CWPOWM Im MQW}C 5 KW(W/I(



The dest o Hhese ane dome Py Pomee
A ek omd Fext  becamse S
sre  Pamend M MUNDS S
Properkion ok ia diblicudd o detedt
 them by Cherdead U‘Y\@Cjﬁ"\‘
- The odowt ol wodter wﬂ'c@“g@
e Aempeaatune Yhe OROUT ng
be OClwat [Red o rHan ,wmk?j
Steekhst  smeld ‘J%d%goke Q“e‘”cj
+he Cdourk O(r bot ™ codd Aot
poocten, Shouu(cl by be'  detegrumame-
= The  wiker. howing  bad serelds o
'CD’d_ouxL 'Gbg\ec&ich le » @ehoud Aot -
be &uﬂ;PL(Egé Yo The Public:
= The imberity ol odoun ame meaune
™ Ferrn o Fhetthodd odour .
- mumben otceplable it (ho 3 (ony
1 Chemical TTextr= | -
-,,-' Q_'V\ ‘e C)'\@w‘(o\p\ Og‘T\u_,Q\{Ai'} ol
woken!  Ahone  Aead does Yo Oue
dome  Hhok  woket Wl neval the
A owxﬁw\\/ &m\b“r\/ oy ~The ww\‘m .



r -

=S The Chemicalk
dderunjmuﬁll\o’h |
pLt  vodues

r\(\/U\‘T\é OK'Y\;\ <,

L [ofak é@&d Fest - | :
These | W\CQIAA‘Q e I)DO'Q/\

&ubpefwﬁm\) d
b The Guaenhty Suspeanded rodie V3
defermimaded by iltering e rerph
o e tuasgh 0 & Hne itk
| 56\7‘“&5 o ‘%\‘2)‘(3*\7\?33 SThe accepheder.

Lmiy  of Aotk LA ol QvoepM

rejecdoble  Louk 2000 PPM

colicidal 3 1wy din-Sollued |

N AN G

| D oblgpdweml~ e 9 e
| o T "usv:)r\r\t Qr@?eﬂ‘x%- UOG&GFL

ohich Prdwends Ahe L:\#‘ﬂ_eru‘@ ofF |

the i i» Cownred cuR %('FWQ@

ol Cosdomades s Qulphoade Caloiwm

; o\r ‘Wwb I"\Mém% ,U'&U\MXQ')\ERGN\Qé :

o miligreen [ o ePm  Colclum

| Conbomede o wehen

0=

N 2

e



QPrEM ed

S 200 PPM

® "T'émporm&r\\/ hc&r\dfhexﬁ
¢ ermament  handomest

® CCU(C( m - C&C03
Mogone Aum ~ f\éj 0
Coxrthenate = N0y Coy

' ACWF—FQJJQ Qi}mu_r ofF hodenear 15
LA for rnq]ec}cu-er N
GO0 PPM ' .

—

P"\ i tanua e b/ %’rerr&rown@pﬁr\
(fjrnownc\ wakert hoy @4 \)OL'[N{ 65_‘1‘025
@rtowné Luojf\?fk WA CorAide - Syl
Condadmn 4o 60 PPM ~wdmers

Pode cnokere Chugen: C_)DMUDA\D'V‘
and’  alacokike ke QDUA%
Orouatodion .

Clderude Comtoim! -
AN i Saciin: e

A I RPN erbimasted b moh
M‘Q}hcé t'Y\ th»tl/\ %m&}m !’> ﬂ%bb\/Qﬁé

we | Stomdond V’\éowj &OM‘UV\

US\(} h;) QRD O\CCCP*OJQK Q)Ml

rtedcdmie Q)m(\~ \n l00PRN

( EMMM %M)



r ,
310%3\/@ hort 1T
@,@r{u&j?@ Cordownl -
NV {mégg} +he Pm&@{ﬂcg ol-
ogene medece ol Occows 1M The by,

b Free ommomak - Recertt Pcﬂud\\oﬂQO'\’S PP
&> OVBQ‘“}\QWD‘“R&“ CJ‘L@:Y\}\\*\/ ‘W:JFFUD em ‘b’d’ka/
decompernditn SForded (03 pp
3) (Q‘Hn)*ﬁ - @W‘\% decom@c)"n‘mq
 Condibion (9) |
-1 B\ N node - afd @MM\‘W CbIS PPM)
F(\eeomo%\x?(x—\"orgjyv\ic Okmow\o\ =
\ﬁ?@m}\e 'H%ug(jw AP0uy,
| TORD) owdised bl much of avdrade
o heldrex buctr Batawot 13 Caqued
NS ’{o&)?)o deunt ma){‘hmy/’volm'ommﬂ‘ﬁ-
F«Zoru‘de)bl— | LT D
| denddl Conthiy® wer 4o Lepm
oxecers  vaduwe  (<t-s 0pM) reseds
Ve Fhe ol inedion ol Thith
old mO*HJLion ol Thith.




Metaly! -
AN
Cex, f\)(l) vy mm , M9, ZM ang
Mﬁw mam doxic medaly  oecothin JLO_
N wbe assundd endd ol crvsemdc
M C‘mrmlﬁr%t} oxderne (A 0.0 / (]:’P(v)

b ' .
\ Eérzm W‘J %2%@‘, -5

e B Co bio(j?cc& schtutly e
; bod Aot ond condere beome
Foaomive  explovt +e¢dem8 Hy
hod — ~edt om ordere 4o Qer emume,

o 0, wdert 07 Sowl‘fm ol ft, M
1 0(1 (A @\«JQ@AG& 0 ATC Pm‘//

. W&A’\“\\ﬁ.'@movm* O(}' 03\7’8@’\
> abewed depenmined -
fradte E
ed - | Biobieal woteraualy R fons!-
V\C)/’I/\/Qﬁ. ~

BtoQDa\C&Q/ ‘ot 1D de};ﬂmmgg
by bm)gﬁm‘mxﬂj ore WA chericdls 1ext
T’m%eﬁé bore ol bermy - 0
44 b Membrumee  (rikten +echmiaue .
ey |y vt Prokable vo

th 3 Codi Fewm imdex




