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GOVERNMENT OF ODISHA

FOREST, ENVIRONMENT & CLIMATE CHANGE DEPARTMENT

No. FE-ENVl-ENV-ooo s-2o2ot q?A
/FE&CC ot. l/ .05 .2023

g
From

To

Sub

Sir,

Sri Ananta Vijaya Patnaik, OAS(SAG)

Additional Secretary to Government

Enclosed: As above

Memo No 0 / FE&CC,Dt 11,05..2023

Memo No 0 FE&cc, Dt l/ , 0!;..2023

- ln inviting a reference to the subject cited above, lam directed to enctose herewith a copy
of compriance furnished by spcB, odisha to the directions of the Hon,bre NGT dtd. 27.0.r.2023 inO.A. No. 606/2018 in compliance to Solid Waste Management Rules,2016 and Sewage
l\4anagement (para 34) and on grey water management for kind information.

The Consultant(Judiciat),

Hon'ble NGT(PB), Faridkot House, Copernicus [4arg, New Delhi_ 1iO OOI

Regarding compliance furnished by SPCB, Odisha to the directions of the Hon,ble NGT dtd.
27.0'l.2023 in O.A. No. 606/20.t8 in comptianee to Soljd Waste Management Rute;, 2016
and Sewage Management.

Yours faithtully,

4'g"-\
Additional Secretary to Govt.

Copy forwarded to the Officer on Specjal Duty (OSD) cum Special Secretary to Chief
Secretary, Odisha for kind information of the Chief Secretary. *;. g . _;

Additional Secretary to Govt.

Copy foMarded to the Senior pS to the Additional Chief Secretary, FE&CC Department for
kind information of the Additional Chief Secretary, FE & CC Depaimenv p.S. to principat
Secretary, H & UD Dept] pR & DW Dept. for kind informatjon of principal Secretary H & UD DepU
PR & DW Dept./ pS to Commissioner cum Secretary, Health & FW dept. ror kind information of
Commissioner cum Secretary.

L-(. E.,,,
gffirr-E Additional Secrelary to Govt.
th&si6tt*!
a4iiErd{tE

Hffi
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Memo No FE&cc, Dt o /l , A62023

Copy foMarded to the Member Secretary, SpCBi ElC, OWSSB ToT information and w.r.t
SPCB Letter No. 5813 dated '10.04.2023

+

-(.s'*
Additional Secjetary to Govt.
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Report of the Expert Committee constituted in compliance to

Para 34 of Hon'ble NGT Order Dt, 27.A1.2023 in the matter of

OA 606 of 2018
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Report of the Expert Gommittee constituted in compliance to

Para 34 of Hon'ble NGT Order Dt. 27.01.2023 in the matter of

OA 606 of 2018

Background

The Hon'ble National Green Tribunal (NGT) Dtd. 27.01.2023 in the matter OA No. 606 of 2018,

in respect of State of Odisha for Compliance of lMunicipal Solid Waste Management Rules,

2016, has passed Judgment. As per Para-34 of the said order, an expert committee is to
be constituted with Members of Central Public Health & Environmental Engineering

Organization (CPHEEO) of MoHUA, Gol, CPCB, Odisha State Pollution Control Board, State

Urban Development Department, llT, Bhubaneswar and an expert from Agricultural university.

As per the said order, the committee shall furnish its views on environmental impact on

discharge of treated grey water into leach pits in the State of Odisha and ascertain that whether

grey water management is done as per "Tool Kit: Grey-water Management" (July 2021) brought

out by Department of Drinking Water and Sanitation, Ministry of Jal Shakti, Gol. Further,

1. The committee shall conduct field survey and give its report with recommendations;

2. The committee shall examine if there can be better alternatives/options for utilizing the

grey water for agriculture with applicable standards, pisciculture or other such purposes;

3. The Committee will be free to associate any other DepartmenUExpert if felt necessary;

4. lt will be desirable that there is geotag of sewage outfalls in the receiving water system

and mark on GIS based maps with unique code, ensuring that the same are checked

and no discharges to water bodies takes place.

Accordingly, the committee has been constituted vide Order No. 2993 dt. 28.02.2023.

(Annexure - l). The Committee coopted the Engineer-in-Chief, Odisha Water Supply Sewerage

Board (OWSSB) as Associate Member Vide Order No.3367 Dt. 06.03.2023 (Annexure - ll). The

meeting of the Committee was held on 16.03.2023 in physical mode under the chairmanship of

the Member Secretary of State Pollution Control Board, Odisha.
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The Committee Meeting as per Para 34 of NGT 27.01 .2023 order was held on

16.03.2023 in the conference Hall of SPCB, Odisha. The list of members present during the

meeting is enclosed in Annexure -lll. The agenda of the committee is enclosed. (Annexure -l$

The Member Secretary, OSPCB welcomed all the Committee f\Iembers and briefed the

purpose and the role of the committee.

The Committee discussed on Grey Water Management as a treatment option for

wastewater (both Urban and peri urban area); followed by the implementation of pilot Grey

Water Management Plant at Jatni [vlunicipality in Khordha District and Dhenkanal town in

Dhenkanal District of Odisha.
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Odisha's Grey water Management Approach
. Household level: [Iagic Soak Pits

. Lane level: Hybrid leach pit with absorption trenches

. Community level: Constructed Wetland/ waste stabilisation pond

. Outfall Level: Waste stabilisation pond and maturation pond

The grey water management was implemented in pilot mode in two towns in Odisha i.e.

Dhenkanal and Jatni. The intervention treatment structures are planned at four different levels

i.e. household, lane level, community level & outfall level. The project is divided into five

different phases r.e. lnception, Data collection & analysis, Planning & Design, lmplementations;

and operation & maintenance (O & M).

Different stake holders and human resources will be hired for the project. TULIP

engineers & Swachh Sathis (women self-help group) will be responsible for conducting ground

survey, identifying polluters discharging faecal sludge in drarns (discharging Black Water directly

in drains) & IEC activities, to create awareness, collect information on the availability of space in

backyard of house for magic pit construction and map the drains. The Grey Water Engineers will

be responsible for lane survey, drain survey, soil percolation test, flow measurement in drains,

data collection and analysis.

The GIS expert & M&E expert will prepare the GIS mapping of drainage map & also

comprehensrve database. The Grey Water Engineers along with support of ULB officials will

design & plan the structures. The Greywater Engineer and Engineers of ULB will prepare

estimate and the Executive Officer will issue work order to Mission Shakti Groups /Slum

Development Associations for construction & lmplementation under supervision of Greywater

Engineer and ULB engineer. Phase -lV is implementation and monitoring; Phase -V is the

monitoring and review along with O&M Phase.

The Commissioner-cum-Secretary and Director, Municipal Administration presented a

brief overview of the grey water management that is being implemented in urban Odisha by

Housing and Urban Development Department. He briefed about the policy adopted by Govt. of

Odisha for management of grey and black water, the technology and decentralized approach.

Odisha is on saturation mode for the black water management with construction of 119 SeTPs

in 115 ULBs with a cumulative treatment capacity ot 2.057 MLD. The excess treatment capacity

created with a view to treat to the Urban as well as nearby rural areas under the Urban Rural

Convergence for black water management.
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Er. P.K. I\Iohapatra, ElC, OWSSB made a power point presentation on the technical aspects

regarding site sketch & selection of site for different level of interventions, and the pilot project

being implemented in Iine with the Grey Water management Tool kit. Soil percolation test are

conducted as per lS standard methods. Copy of the presentation is enclosed in Annexure -V.

The grey water management strategy has been prepared along with training plan of key
stakeholders, involvement of community partnership and preparation of SoPs and toolkit.

The Principal Secretary, H&UD Department described in detail regarding the discussion of

Hon'ble NGT relating to the management of grey water in the State. He informed regarding the

earmarking of funds to ensure the treatment and management of greywater. He has also

enlightened the proposal of Rejuvenation of Water Bodies (Ponds) under "[Vlo Pokhari" scheme.
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After detailed presentation. the experts suqqested followinq

Suqqestion by Experts:

1 Soil Percolation Tests to be carried out in three seasons to assess the soil capacity to

absorb the grey water in the long run and to take extra load in the rainy season. ln case of

clogging of the media in trench or leach pit, the materials are to be taken out and cleaned

and again filled up.

Steps to be taken to utilize the waste land for trench pits. The roads to be avoided for

making soaking trenches as the traffic load may damage the system. The road to be paved

instead of concreted to discharge surface runoff water

Proper design, maintenance, and safety precautions are critical to ensuring the safe and

effeclive use of magic soak pits for grey water treatment.

ln case of improper design & maintenance, issues like clogging, contamination of ground

water, generation of unpleasant odors that can be a nuisance to nearby residents and may

enhance the risk of waterborne diseases as well.

As per Central Ground Water Board data of April 2019 and August 2019, it is observed that

majority of areas in Odisha (60% and 95% respectively) is showing Ground water Table

depth below 5 meters. ln leach pits design, the aspect of ground water table and its

variation may be taken into account for its desired performance. Further, periodically the

grey water and ground water are to be monitored and the quality is to be ensured.

GIS maps to use for geo tagging of the drainage system especially all drainage outfalls.

ln the worst-case scenario, if there is intervention/mixing of grey water with black water at

community level, sufficient treatment of FC to be made to maintain the quality of grey water.

There should be penal provisions to the household / community in case of mixing of black

water to grey water.

The option of magic soak pits to be adopted for isolated houses only. ln general, magic soak

pits at household level and soaking trenches at lane level are to be maintained periodically

as there is possibility of ponding of sewage water and consequent problems. However, the

Community level Constructed Wetland/ waste stabilisation pond and at outfall Level, Waste

stabilisation pond and maturation pond and similar other low-cost technologies with low

O&M to be adopted as brought out in [\/anual on sewerage and sewage treatment 2013 and

also in Ready Reckoner on Used Water Management for Small and fuedium towns, 2022.

Towns in general in country including those in Odisha are growing fast. The policy and

approach of MoHUA which is prepared in view of growing urbanization should be preferred

option.
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10. All planning and design whether decentralized/ community level or at centralized level to be

made keeping in to treat sewage only. Separating Grey water and black water and dealing

treating separately would be a challenge and difficult to maintain at field, especially in urban

areas as it grows.

11. They suggested that grey water/ treated sewage can be used in Agriculture after ensuring

its quality along with heavy metal contamination. lt is already implemented/being

implemented in states of Haryana in almost all towns and being followed in Punjab and

Gujarat. The example of Karad town in Maharastra in Satara Distirct can be emulated where

revenue is being generated using treated sewage which is following GOI

approach/principles of circular economy.

12. During the field visit it was observed that the wetland is construed by using grey water and

the Canna indica Species which grows in the wetlands. lt helps the greenery of the nearby

agricultural filed.

13. The executive officer of Jatani IVlunicipality has reported that the grey water treatment plan

was started in the year 2021 and since then 67 magic pits and 22leach pits and trench have

been constructed, one major drain along with its secondary drains have been considered for

the purpose. The self-help groups entrusted with the implementation and operation of the

project explained in detail the operational procedure.

14. GIS tagging. Monitoring mechanism of so many soak pits and outlets of drains in the State

will a difficult task from O&tt/ and other purposes so adequate care is to be taken for proper

o&M.

Grey water management in Lane, greenery development and
community awareness
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Recommendation and Conclusion;

Based on discussions with State Government and subsequent field visits, the following

recommendations are made by committee;

1. The grey water management system may be designed, as per pilot plant at Jatni, which

confirms to the "Tool Kit: Grey-water Management" and lS 12314: Code of Practice for

Sanitation with Leaching Pits for Rural Communities" and also as per lS 2470 (parl l & ll)

Code of practice for installation of septic tanks, design criteria and construction. However,

in the towns, the option of magic soak pits to be adopted for isolated houses only. ln

general, magic soak pits at household level and soaking trenches at lane level to be

maintained periodically as there is possibility of ponding of sewage water due to prevalent

high ground water table in major parts of state and consequent problems. However, the

Community level Constructed Wetland/ waste stabilisation pond and at outfall Level, Waste

stabilisation pond and maturation pond and similar other low-cost technologies with low

O&M and skill may be adopted as brought out in "Manual on Sewerage and Sewage

Treatment 2013" and also in "Ready Reckoner on Used Water Management for Small and

Medium towns, 2022", published by CPHEEO, Ministry of Housing and Urban Affairs, Govt

of lndia.

2. ln industrial clusters or areas where there is a greater potential for contamination of grey

water, it may be advisable to consider a more comprehensive and advanced treatment

system.

3. Facilities of proper maintenance, safety precautions and monitoring shall be ensured before

adopting the technology.

4. While designing grey water management systems, the present and futuristic sanitation

requirements of towns to be integrated. Further, while managing Grey water, effective

system of black water separation, at household level, to be ensured. ln present system

explained, faecal septage from septic tanks, desludged once in 3 years or so, can be

treated at available FSTPs, but effective plan for management of separated black water

(effluent from septic tank on daily basis) need to be ensured at household level

simultaneously.

5. The construction of soaking trenches below roads may be avoided and the same may be

constructed in wasteland near road side as where available. Soaking trenches below paved

area, footpaths may be properly constructed to avoid frequent clogging as frequent

maintenance of the whole structure will entail cost and may cause inconvenience to

commuters.
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6. \A,hile designtng inliltrative loading rate of Grey water. reqursite field tests rs to carned out in

the proJeci area in consultation with Gso technical experts and/or Stale/Cenlral Ground

Water Board offrcials.

7. Periodically monitoring the level and quality of ground water and maintenance of database

to ascertaln the extent of recharging of ground water and the level of contamination as well.

8. Treated Grey Water treated to prevarling standards can be used in Pisciculture and

Agnculture Ho\rrever, farmers or pascrcultunsts may be propedy trained lt rs importanl to

use appropnate inigation methods that do not promote the spread of pethogens or

contaminants

9 As per Phase -lV. GIS and geo taggang rs to be done to ensure that the black water is not

mixed wrth grey water. ln cases where space for soak prts after septic tanks is not available

at household level, the black water for such houses may be conveyed to a common soak

pit. Eecause of prevalence of High ground water an many parts of state. where soak

pits/soaking trenches is not feasible. the sewage (grey and black water) need to be safely

collected. conveyed and treated.

10. Sensitization of people at households and community level about safe sanitalion and their

duties towards lt to be done extensively The approach of connecting people especially

wornen through SHGs is encouragrng.

11 . There should be penal provrsions for any vrolations However. often the people who have

poor sanfation systems are financrally not so good This approach of penal provisions

should not put t in further hardshrps

[r.- I tdt\7
.
lY.'on,"'a---'

Sri. V.K. Chauraria,
Jornt Advrser (PHEE ), Cenlral Public HaElth &

Envrronmentat Engrneenng Organrsatron (CPHEEO),
MoHUA. GOI

o
Dr. M gesan, IFS

Member Sec SPCB. Odisha C!m

Shri Mrinol (ontl Elswos
Regronal Drrector CPCB Kolkata

(Urban) ot rsha
1b,1, 9 cll.,t 1,

Or. R. Dr. Bamasankar
Professor, School of lnfrastructure.

llT. Bhubaneswar
l,

-:{'-r-)
Dr. Simanchala Dlsh,
Addl Chref Env Engrneer. SPCB Odrsha

HOD. Department ol Agronomy OUAT Bhubaneswar

Qn*',
Er. P.K. Mohbpitra,

EIC, OWSSB

Oireclor Envrronment Cum Speaal
S€cretary lo Govt FE&CC Golt of

Odrsha

"nn 
r",n,",-6([l*\'oj

DMA. E Ex-offico Additiondl S€cretary E
Mission Director. Swachh Bharat Mlssron

$<X-/A-1\4,
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Tel : 0674.2 564033

r AX I 067 +?5cr',033/1s64s13
l? AAX : 75 6791J9 / 2542817

t-mail: paribeshl@ osp.board.orB
Website: wwu.ospcbo;rd.or!

STATE POLLUTION CONTROL BOARD, ODISHA
IDEPARTMENT OI TOE.ES'T & EN\,'IRONMENT, GO\,'ERNMET\iT OF OD TSI 

'AIlmiberhBDavao,Atll8,Nlla*rlntiN.8u,llnlt vlll
Ahtba is*at - 751 Ol2, tNDlA

2qq / IND-IV- INIttV-MSW-190/2021 Date 24'oL:2-qa4
OFFICE ORDER

In Pursuance to the direction of the Hon'ble National Green Tdbnnal (NGT) D!d.

27.01-2023 ifi OA No. 606 of 2018, in respect of Slale of Odisha for Complian.. of

Municjpal Sol;d Wasle Managenlent Rules,2016 nnd ofrer environmenlal issues, and in

compliance \rith Para-3,| of said Order an expert (oirNittee is hereby ronstit!rcd with

followinE membe$ of CeEaral Public Heal$ & Environmental Engineeing Organizarion

(CPEE[.O) of M0UD, GoI, CPCB, Odisha Stale PCB, Sta[e Urban Developoenl

Depanmenl, llf BhubanesNar and an expen from Ag.iculture U! veIsjry.

1 M€mber Secr€rary, SPCB Odisha Chairperson
2 Additional secrerary State Urban Development

Deparanent, covt. odisha, Bhubaneswar
N,tcmbcr

3 Joint Advisor, MOHUA Cenrr.l Public Heald &
Envho.mental Engineerin8 Or8aDisrt;on (CPHEEO)
of MoUD, col

4 Additional Directoral Central Poiludon Conrol
Board (CPCB), Easem Zonal Office. Koikol-a

5 Professo(, School of In{rastructure. IIT Bhubaoelwar Membar
6 HOD, Depanment of Agronomy, OUAT,

Bhubaneswar
Member

7 Addl ChieI Environmenfnl Engineer, SpCB,
Odisha

Nodal Offi.er

Temrs of Rd.feure
1. The Cornmittee shall furrish its views on €nvironnrental impact on discharge of rcaled

grey v,/ater info leach pits in tle S6te of OdisIE and ascenain (hal i,hether grcy warer

mana8emeot is done as p€r'"Iool Kit: Grel 
^,ater 

MnrageEenl"ll, July 2021 brough! out

by Deparanent of Ddnkirg Warer and Sanirarion, Minisry of Jal Sbakri, col
2. The committee shall fiald sqrvey and give its rspon wth re.ommendatior,s within 25 days

from dte issue of ihis ord€r.

3. The cohmittee shall examinq if there cnn be better alramalives/oprions for utilizing the

Br€y eater for agricul{ure with applicable srandards, piscic.tllure or other such purposes.

Member

Member

$ffi
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4. The CoE1lltitr€e fisy associaae any odle DepanrtenyE,(pan if felt necessaty'

5. It utll b deslEble |hat there b 8se'Bgging of ae14age oulalls in the receiving walet syst€m

and rnntk on cls baied maps !t'i'h unique code, en$rin8 drat dle same ars chBcked and no

dlsdrargas lo water bodies tale Place.

6. 5rc9, Odi'h. wilt i.( like a nodgl agency lnd will looli after the worl tllaled 
'o 

the abole

rllderthe $rF€rdgio, of Mettbe! Secrerary, SPCE, Odirh,.

7, ThE TA/0A and sitIllg Fec6 wllt bo paid br'sPCB odlsha to Members as p.I Appllcable

Rules.

By Ordar o: Chairman

u-.

MemtNo AqqY & ,B"Or'aPA3

MEMBER

ti-

coPY
1,

2.

3.
4r

.6.

lvlsobcr 9l*!erarY, cPcB D{nhi

llEsoi rE& cc
f€r6on C.oiclnled
iiegFq!* NCt/ &c8!9Ear fI,Ehubne*sar / iegis.irar OSAT

Udder S€ctewy to Golt of Inda , MolIuA
PS ro Piindpal Secfttary H& UD / PS ro ACS FE& CC
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trar\r7

tel :06r4-al6!031
rax i o6?n-2r6a03v2J5rr!r3

tptat r r!619&/15618.,
t-6rll Frrle6tlo o.rrto.rd.ory

wetllte Bk.6Bd.&4m

STATE POLLUTTON CONTBOL BOARD, ODISI]A
It,tPrl.till\]'OI I oBl.lil I f,\r'ltol$tElft, Col't&rltElil O! Ot l!l!^l

Pdtt .l Bt:Etr lt,ll16, irUbrtb I{-.Or,llnit - Vtrl
Bnrt&rr*. - rl, ot z ,ND/I

No. i367 / u-sc(I&P&!n 22-21

To
tle Ptincitsl Stcrqt'ry.
tl&UD Dcn6 ftnL Covl. ofodisns

MtBto No. 346e r],..6,o3.2a33
Colyfofi*ildti4 teExlan e4.llrntul. rB$!erI8lC, OtvSSB fgr turfo ri ion

Srb : Aisociatc Membsr in the lir+cn Committ€e aredllg &J per dirijetior ol l{oo'ble NC I DI-
210lroll iR OA No. 606 of20r 8

l f : Thii ofric. L&r No. 2993 d.. 28.0220?3

Sir

ln intiting rcforEnrq & Btort. ir i$ !$ h&r.rn )&[ && in larorda'|ee irit i tll6 order ol
Hdl'bl. !.*uionai CllEll Ttibuaal (NCT) 8d.27.01:023 in OA No- 606 of20l& as Ent).n
('o.n!niucr bas becn aotuiitut€d (cop, cncloscd) ro o(amilxt isro.s rcl.acd to lnsnsBc&o& ol gn),

llr{rar. CoriidcrltB the a('ertisc srd oxpe.i!*c !t ii pmpog:d to assoeiatc ElC. OWSSB lor his

riear qt Itty t{tca sr}8r srC 
'nanrtsm€ftt.

Thls ir tor kind hf{r.mdion-

Youls f.hhfully,

tr-.

Darr: 6.a3'2o2\ j

iRY

'tt
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n

6r i{olt'EtE l\lGI DTD- ,7.012023 lt'r O.A- NO.605 OF 2013 on 16.03.2023 AT CONFTRTNCE

HAI-LOF SPC AOARD. ODISHA

5L
!s,

IIAME At{D DEslG,{+rloN 516IIIATURE

c
Dr. K. Murugeron,
,vlemt er Secrelory, SPCB

1.

tr-
eY,

2. $i..v.K. ChqlJIosi), J6int Adviaor,
MOflUA. Cenliol Public Heolth &
EnYironmenisl Engineerng
OrEonizdtion {CPHEEO) of MoUD.
Gol

!. Sri. Songrorn$t Noy*, l,AS, (.;'L.^r
Dkeclor Municipol Adminiskoliorf .k

I

ffiinql Biswo& Addi,ionol Director,
cPcB. Eoste;1 zonol oIfice.
(olkolo

{Jf4-
!. Dr. Re]ash 8" Oosh. Prof$sor,

Schoal of hlrcstruciure, llT,

Bhuttoheswor
4/,1

Di, B€rnalsr,kor Rolh. HOD,
Sep .{rt*ieh}'of Agronomy, OUAT,
th$bilnatn,ror

\'8"'
1, &r+: KMohnp(rtio. BC; OWSSB

:5d tuoYol Kulror Mohcpotto,
Additionol Satctetsy. t rbon
9e$6lopmeff Beportmsnl" Oovl-
of Odhho

Gt)t'

nlol

ol,,r.!.it-t

Dr. Slmoncholo
Chief

10

"ii- +"
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!s SIGI\IATURE

12. A+*^i U.b*4 8^*-*e\ ?"lthrti ,.^^(. (*++i.e-

llAMg ANO OfStGt{ATto,{

1J (ar."d ho

15.

16,

11

18.

19.

t

,q
l
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AGENDA Of ITiE IST fiPERT COMNATTEE MEEIINO AS PEi PAtA 34 OT XON'BII
NGT ORDER DT. 27.0I.2023 IN O.A. 606/20I8 IN IHE CONTEIENCE HAl.l OT SPCB,

ODISHA. BHUBANISWAR

I l:00 AM- I l:20 AM lnlroduction by Dr. K. Murugeson, Member Secretqry SPCB,

Odisho

I l:20 AM -l:00 PM Presentotion oi Grey woter Monogemeni in lhe Stoie of

Odisho by Er. P.K. Mohopoiro ElC, OWSSB, Bhtrbqneswor

l:00 PM - l:30 PM Discussion

I :30 PM - 3:00PM lunch Breok

3:00 PM - 5:00 PM Field Visit io pilot ploni lor grey wol,er Monogement Pilot Plqnt

ot Jotni

472

sahoo.sujeet@gmail.com
Typewritten text
Annexure- IV



o
IA

E
o
-

-
(,

E
o
o)
o
.-
o

=L
o
o
>
C't-
o

473

sahoo.sujeet@gmail.com
Typewritten text
Annexure- V



iH
EB

r'i.:

io_F
(/)
LL co

c()
ao
c
T
(D

oo
U)

0)

(.)

-!P(
6!9(
II

-c'

i

itro
lS o:

8F.:

lrrl*i-
l- a llr;-Ji.ffi

1

i

.'

il
t

@$
l-
0.)

(o

B
o
(9

CJ

r!
3

.)Z
(J
ro

@

!_

.9 '.9

Eg
ECJ
o9og

474



ll
l-J

3

t

a
i

z

390 o o o o o o o o o
-Ei?ii44iiiii3 e : P R & B e B B p

o
LI
o
E

o
{-
o
l-
l{-
o

o
I

.F

o
E
{,
o)
o
o

=L
(,
-o
>

u
o

-o

o
.,-o
o

o(L
o
IJ

o
{
F.
q
C.{

o
{
N
q

o

=ot
ct

Frn

o

oz

o

6
o

o

o'

o
'5

co

(,

-
o-Fp

o

o

o

ao

)

A.F

o
o

E
E
o

F

-,: o tl g)

1

1'

i'r

t

<

ii
t<

i

l.{'i

tt'
i,<

475



!co
o-
c
.o
g
={!
E
Ec(!
Ecoo
.o
o
e
5o
a
6)
a
(tr

=

E
E
o-
q
'!
(E

co(!
a
o
o
]
Ec
(g

o)
B
!o
o
f

coo

o
o

c
f
E
Eoo

o
0)

o
E
o)

co
o-
o
Q
(!
-c
;
o-
co
(E
o
E

I

o*(L
lz
E
a
.o
o)$

(,
o
E
-c
c)a
=oI

-CU
o
ol-
o.
o
'F

o
E
o
O)
o
o
E
!-
o
o
)

o
(r)

o
-c
.rh
(J

o

o
q)
J

_(E

=o

E
o
oq
([
J

476



=.9
.6
c
.9

II

=5g

p

!
.q
o
F

477



3
oJ't

.9

o
(J

3
o,

478



E
.q

Eoc

p
6c
.9

o

=.9

.9

I

479



o
o-
:Jo
(,

T
-
=o
U)
E
0)
Eo
=(n

.E

6
c
{i
g
c
=Eo
E!8o
...: ao>
o ,-r
or .9cxo:
-!-oa

E3toqb
fiieio
o.S(/)O9t
Je
g*
;E
og
oo';, ([oo:E
ar>
55L) u-

oc.E
1' o).E .sgNc;
9..Egg.) f
= 

(-)

(tri-
o t,
:o9Eo9
II. F

o .9.(:_c
(IliEOEa E>E E6tr EF(6C6; a

:s,6-
eE E E aEa=EtrO(!r.= a o-.:!dro
=-.\JEcl$660-r.eENE Eq J€e-E I.E .33+!!oE=Tq
_UO_()A(UJOFed"EE s3
t:,i:E qc
_Lv=,i/'

F e t E,E € E!ErF: e6tgE#g t-€eE:EH*,!EPBE55:E=9;6E
.E a 3 E:-t I ,i s;g a I 3.=: ; e + b p3;:gt€kf,=:qEEgEEEE*8Etr3<>E*e€-oodd .d. .g
- c,i co + rf) (o N CO

480



481



?
8

.;

E

E

,6

Ee
.q

I

6
I
6

_dE=
9;T

.PE

3 P5

*P9r3c
E 5.9

9

g

*

.e
a

6e

.!2

.9

Eo

o

I

It
E

E

o

s

r:e.

6r

I
P
g
!
e

I

s

{
,.

c

,6

3
Io
i
e

I

.q

E

bts

Io

=n

P

a
hEE

doE
;'.gb
g eE

sgeH
r.fl gE

h'€
P,$

*g*
t;fi
,H6!

gFEx

3=;E

€"-

PEE*

"EE 
;3

cEpBr-.*t
d8,rBul;a
r,iE fr

482



::
d&

o

p
1!
q

a
.5

u.,

q
(3

!e
u.r d

3

:)f-

L'I

a

ci
a-
(,

e
q

IJJ

ID

)

+
!

+

a

o.e 9vr E

3,I-q

'6 .9

ag

o

"i=ge

4F

!j.
o

+*
3I
l!EcoaE

E

I
I
I
III
I
I

.p

t

('

e

q

q.{o:ddv t i9$3i l
,Euluuqdsnoalrrii!'.1ils

o

1c

t9r:tse

E!
s!
'a

=

!-8.,

.E

o

oE

o'so

9i
o6
vr:
d

c

od
an

.c;
L.6
adg

rt

th
fip
6ul
6O-
3<
9',
o

.E

ul

(,
<;

ul
ao

l

e
tF

i

I
g

E(,

E'
ul
a!
)

o-

=:F
c
'-6

u,
@

f

otll

oQ'?

Etn

o6
o

8_

U]
ul

=

ul
Lo

p

.E

,!

483



q)

E
-o
Eo
oo
a
c...o .:.:

o3.:
A ':gr
otJ
E)c
ro
J
o .:
.c.
a
oo :il:
ohl2 aoE-bJro -o lo'
;o:.

11)CEIEooh
C (U ]i8,,
L(I),(5

=():([
>roo)i:
.n,=iY E :5'
9E I h.Ln (, it*:(J '=i _ .lo)EY 9 ,"t!.l! o- H o
$Y o, 

^
-lg o tr ol

Fh E >'
_, c

x.o E O\J (J u.J U_

oo
=E
,E

o.([

g
(,

a
o'i5q
o

lo
o)
$ooo
c
o

o-
o
o

: (.)
,(o
t,!:.
iiC
':o
:=

lljlD r.,
L(,): :

:,io)fil:c

o'
o-
I

g
([

..a
(!)

5
sIt

;rd 1-
'.o:'!

i-:(]llii

o
'o.

(Jji
oc
o,
.c
f
!)

E
lo,,t
to
o"
E

,E
.B'.'
*irr,,l
@.
:€)
:Eito
:lE't,o

u
o

co
J
f,

c
.o
$
c
o
Eo

c

=o
0)

.E

o
a
(s

o
.t o-
'.- .." o-.. ,. G

([
U')a
oooc

AvoY
(E(E
cr-
u)ooo;.nf,oxa

oo=
lO- L :cLa/'/)(urt,=
oo
t;h6
6s9Es,=
EAP

lf
o

_c
0)
U)
fo
-c
o

()
o

:E
o)c

IU
o-
).
fF
!c
(g

.9c
o

U)
([s
-c.o.
(E

=a)
lto I

i ,d)
c.
o
N
cf,
.Ec
cl)

(s
c
'o ,'
i(D rr:
'(:.l
](l)!t t:'
llrr(J:r
H(/)
5A
6-o
.iovc
o(5!-'= -E,

L, (!

a
a
r5c
(g

.t)g
oa
c
oo
=a
o
c
.o
()
a)
o

U)

m
J
f,
!
(!
C)o
E
E
Eoo

.1..

.

i:

:)l

>i

6r,

r1

I

:l

484



E

99o=
.o. d9oo-6
!3(gc
a=
*c,

':

:i
i:l

l

':t 1: a

tro'€
o
N

'- -oooJtr

-C C>
: 

==a t7a
ra trv026:< ().y

=- 
q)

-c0.)= o-
'E-aC
9E E o!a:l 0)E O tri-
: (, 

=';_YOoO(J -c () (tr

O
tu

=EL

=n)--
5"doc
oo(r) .pSE-
J-.)O.Y.)ot 6:
C6-
LLI ot,

485



,f,9

U
"t
o
f
3

!
E
f
(o

=

0a
L-
o
3.

o'
{
f

ri
iiliBq, H

riis*i 
-

i'gli

I

a.

E

J

I

P

e
d

3
a
9

E

i
t

g

t'
$

I

a

i
?

I

af
$

I
I:.

486



.r ti

g;

.E_9

G*^

"P

-.9
IE
Eg

H€=€:s

s 39
sP3

o

.! I6.e>
N

E

'J i')

-v=
F.:q o€

F..
od

o

F

(l

l(t

s

E
!
_!

N
oZ

o
c oz

o

!
=

z

487



E
E E

E
E

E
E

E
E E

3

E

_9

!

,9

N

'6.

3

!
;

!

,s
,
.9

;

a

a
I

,

E
E

E
E

E
E

3;E.

:€3>

E d.9

E
E

e
.i

E

-i

E E

.i

E E

E
E

E

,=
E

j
,E

P

E
-g

i

E

E

!
E

3
E
E

P

E

E

T

3

.9.

E

:h

og

Ef

E

g

E

!

E

E

:

s

T
t
e

,9

a\
o
Z

P

't!
t

!

i

g

;

,9

E
E

E

-
2

B
E

E
E

E
E

E

E
E

E
E

E
EE

!
E

,E

;

!

6 E

,E
E

tI

.>-6

.9g

:p
n

5

n Y n

.E

]
E
E

E

a

I

E
E

E
E

.E

!
,=

n
I

E
E

=
s:

E

;]

i:e

E

d

E

E

488



"sA11=.d taa

i E=
iE

c
\
ii5

o@
r q.)

.Qo

o- i.,oi.
-p
rDc
:,O

*oo9
o, 0)

Ld)

a-(5E39
(E 6:
E6 h
== ii-
F(l,

*Ee
>.qdr

I

oo

c.

trJ

:f

=lrjF
G gl,

6 Rlg
k.do(-)
El!
oe
o

a
..it

o

( o) Avo/rurll'Nollvf l'lddv
5JN!n1.iJ3 JO 3lva Y{nntxvt{

o

489



.tlo
mo
-{
oz

l1'lr
t>lz

P
3

=
€

Ioc

ts
cto

=
=?
o
E

r):,
{-o
3rtm
=,

P
3

Q
co
e

=3.o

3

(,
e
3

t.6M--4
o

o
-3
-{

o,

1 ',t 'l

==
q6
:=

=;!.t ,l
THm-

1.30 M

To
C(t
m

E
a

490



o
o
F

(g

=o6-i
-C +,
(E.Jo,!Jo

g
It

$t

g
:

E

3

g

3

zo
Fo
lJl
ct,

6[
E$

-ts It8 B
;! i;s c
i5 t

G

I
R

t
Irt
t

I
t

,! 

--.:t

z
edo

I

z
5
o.

00r (,

i-".
t;
l1

..:

?J

{:

'",I

:

491



a
mo
=o
?

1't-
z

EEti$
e

6I

a

a
E

x

;
fr
g

:

xa

a

I

B

T

I
I

T
*B

I
-"1

:
g I

B
E
3
*

,,
:i E

E
t-

EffiT

492



()

.s
E

ll

I

Eo
!

I

.g
E

tl

I
.g
Eo
lt

I
I

E
t
l
I
I

C'-
I

.E

ll

:

g

L
tl

I

.E
E
I
I
I

4.,

(g

.-c
C.r

,^ cLi.i o-(u
CL

o
oz

rn+

a

rn

l

aar

ul 'qluar] ]o qlt ual

I

i

!

I
!

I

\

g
o
([

=

E
C
to
OJ

(D

c
o
g
o!
AJe

bDc
'ct
oIoo
c
c
OJ

o
-c
oo
C
OJ

-J

ooooooo()oooo cD @ N (D rrr <t .n a\r r-{

;

t

1

493



.'! c

I
.E

a()

I
.E

tl
.!r{ >l(!-

orl
a[r

s -.!..i 3Eo Lt?,

LL ci
I

-E

llr{ o-

t

.E

I
I
I

n.E
^it

d
I
I

.E

II
c+*6il

I

t

)

l

(I',

(o

3o
-o
(o

c
,o
l!
o
o
o.
o
aoc

(!
g

o

o
.E
AD

o

aooo()ol 6 t'..
oto oo o of!

Lrr 'r{3uar} aql lo q$ual

494



.Z
6N
oii
3<
+E

9p
Yo)

iqE
-q!XLr(/);

ji

:l
:: {D

6 qrE

;*-
EO)N
i6 fl
LL.q<

,:j

495



n .: -i:,r,:.i.

i11,fl
.-t+#

]'

!l
,:ri

i

496



:4,
'I
!,

497



t!cr!
o
o

g
f,
o
E

\o
ar']

oo

o
oo

oq \
co

@
@
(ci
O1

a-

t-
oo

dc{

(o

N

ol

00

6aq
ENN
rY)

0l

E,

1..
c.i
ql
LN

d-)

(o

rYl

ot or
!o

@.1
ro
(o

N
o
otc{

c!
.N
(o
t'^

o)
n
or

q,

co

fo
E

n1
q
oo
oo
N

F.
.r)
N
a{

o
o

rr)

c,
|.\
c.l

r.l)q
(oo

o
o

00N
o
(o

(,

E

F.
'r'll'.
clr

\o

o
O)N

n orq
1..In
F-

N

co

o)(o

(o

lrt
rat

oo

cd
LN

ryN
ro

o
o
o)
o

o
d

o
ci

a
.c,l I-l

f!
o

I
o o

ci
a\l
o

o
a{

oN
o

ao
o
'.rl

O
U'}

O
trl o4 o

..i

o
..i

oq 5
.i

o oq q oo ooj o oq

o)
3
()

I
0,
F

E
c
E]o_
(!Y

tib
.J€

=-q

Ec

-c
.E

E
.e
IE

q
f,o
.E

s

,g
15
{u
E
o
=
E
E
N

,tt.E
o
E
oc

atr

E
E
(o

:,

.c
5
(J

oo
:a
()
6-

G

P

!n (o qt

(!

498



(!
(!
c
{,ta

c
f,
o
E

o)(o
+
(D

cd

coOoo

ort
co

N

qt
F.
cto

o
ooa\

<fq
€o
m

a)
t!

r-
a.,l

o)
rfl
(o

e
(f

o)
n

ao

(oo

(,
n

oo
..,i
oo
e',t

(E

c
o
E

N
.',]
F.
co
F..

F-

d

oq
o
o
O

o

o
ry
0oql

Orr\
cioN

oeoooN

(r)q
6t
F.

o
E

f..
4t\
O1

\o

oq)
arl

o
o

o F.
(D

.i
l]1

oo
ooN

c
ro
90
o)
fri

90N
.n :'o

oa)
*
ro

.i'

= o

ao
d) rY) N

ci

e c.l

\o
m
F.
ci

tol
!o.fs
o

sl:
f{"

e
,s
(o
o)

o

'oc

g
o
F
t!I
0l

3
-c

q
.9
(E
!c1o+-o

C-c
ii:

aoc

IJ

o
o,'a
(J

ooc
rE

o

'o
o

o
o
o

c
!J
0)

t6

P

r\

r

499



1' db

o-

o

.D

Hffiariro
a

6)
o

!l
ir

li
D-

500


