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co-,.:ramcn� i.� plllllSOO Lo dJrecc lliu.t I.he tcrmll 11.!ld coodl• 
tlca:w or tllo di-,puUltior, of Shrt JV. N. iwlko.niJ, Dlrecto-r � 
ui 00 &ul"{ey arc govemc<l o.o .per CoverurnMt of. :t,uila • 

:-,,.!!,...,, no. •FJ1.33/1H-Ooa, do.L«! :10-6-1066 "" a.me.nded t.om 
lJ� ,� r.o ume. 

'ly or<l6r ().D<\ u, tho nomo of I.he A.dlnl1>1atra.1.0r or Oon, 
":laJn4n B.D<l Plu 

w. r;. Ra,ia4!va, SGOreto.ry (Rer�on.ue). 

Po.nu.jl, Ot,.'l 'Fol>r:\la,")' !1.9&8. 

Nohlir=atlon 

RPJTNC/BN D/280/07 

r:, pur&uancc or the prevu,o to Sub-aectlon (3) ot Sec� 
uon 26 ot tM Cea, Daman and Dlu AgTlcultural TeoJlllcy 

Acl JOOt lhc Covemment hereby opccltles the tollowlng 
bu.r,;,,, des�rlbc<l 1n the •chcdulo ap�ndcd hereto 11, the pro• 
tccLlY1J f)u0dt1 (Or lht' puq"I08Clt ot lhe. ,a.Id prOYlao. 

SERIES 11 No. 46 

a!<;6tt.s do dCl>t.a.clU'l\cnto do S

a

• V. N. Kulkll.ml, dlr�or dll. 
Rq,a.rtlr,6,o du �'lUnco.,,uro, tiC 0.0 rormulo.dr.o dQ �,1"1Q com 
u nota. �o Govoroo da Iodlu n.• Ii" .1.33/6'-Goa, do 2ll �••lts.to 

d<l 106�. -alte1�da. p(lri.bdica.m •• :, • )? ,,!• 
Por ordcm c cm nomo <lo Admlnl•lrador de Goa,, Ou.mile 

o Dlo. '" 

IV. G. Ra11a4>1Xf, Sccretw-lo (itc:l.dlmcn.toSi. 

!Puna;rl, 0 oo Foveccl.ro de 1006. 

IR.D/TNO/llNDftl.80/67 

,, 
,, 

ill 
lli ' 
·1 Do oon!ormldt\do oom u clAul,µ111, (3) do e.rugo 2�.• <l<!, ,:Gou, 

D<i.man and Dlu Agrl.:ru.lLtU'al f"Wl.llCy Act, l96u, o �o 
espocltlca os �tcu ,vwa.d

f 
deooritx>a uo �;-P,'exo, 

=-no .yllJAl:loo protl!i;idoo ,-.a,ra oo tins <14. c:llta cl4.wnJaJ. 
., 

SCHEDULE -QUA.ORO 

l'l..'a.m• of t.ha b\Jt\'1 
Notno do vCLJalJu 

Bur,d nl KhorJuvcm 
VtJ,!od.ll ,:m lihorl""Vr:m 

2) SJ�a r.t St. Eoteve.m 
:) Vau:40 om Br. B,towm 

j J n:und ot Cavclr.uwln, 
JJ Vut� om CatUclOdaim 

I I Ou,Jd Ill Choruo 
0 V<.l<id:> ,.,11 1/,ordo 

:, l S1tod. ,."\t IChorju(:m 
JJ VaJad:, ""' K-,.,,.,.j,;ocrn 

r.) "Bund t.t St. Estev11m 
C) 1ra.1a<1<, crm Ht. E.-t.-uam 

!Chorjuvem 
K'lwr}llV<Sm 

St. Ewtev.am 
l;t. �.,,.,,.,..,, 

Co.v\!loashn 
Cavolou4m 

Chorao 
Chonlo 

St. �tcvo.m 
Bt. E•fo'Uam 

T&luiu.• 

conc�lho 

________ ..

Salcctc 
Sahoto 

Goo 
Goo 

Bo.rde,: 
I1<lrcltO 

Con 
Goo 

DucrlvUon 
�o:rlt� 

•, " 

. . - •·
The bund 1turllog wtth tho puJdy tluld belonging to Di. Curio:> 

nt Colomb o.nd rUMloi; coo.tlnuouijJy a.long tho be.n$t ,bl th� 
co.nnl Kl10rJuvcm and thcrcatlcr along U1e banJc'"<jt the 
co.nal Suco Par and cn•l

t
g ILi tho pnddy !!old callurl 

<Podve>I> belonging to 81,rl :1. 111. Raogcl. 
Valado c01n.e�a.ndo com o ud .et:a p01"ttmceute a.o Dr:· Carle,�· 

em· Colomb o corr"'w,, 0011(,11uarnonio oo k>:igo da nw>rgnm 
do canal d,, iq,,,.Juwm o om •ogi,Ua oo w11go <la mor9<rm 
do Oanal Su-co I.Par <I, turn. 111.<UldO """' c- udr.<OG dcno111'n<Ula 
cPodvab pcrrccyu�·onte a.a s,. '.r. M. Bangor. 

Tho buod 1tAn:Jpg trom th., pu.ddy tlclel cnl)o.d 
� Co.ntor, bclon8'lllg- to tho Comualdude oC Jun an<l , nlog 

along tho bn� or lllo rlv�r Mandovl nod cndlog-' t the 
po.ddy !lcld called cB11,boh br.looi:Jng- lo Srr.L Odllla Freltll9 
Fons eel\. -,I • • 

Valado cumecundo do&<lu a tJ<!r;,co C.:,:MmlnaJa i:1lau3uo 
Oanton 1wrtonconto � co1"unidado do Jut1 e co�o <le 
l.on.90 do riu Ma.n<lo1x o tonnfti.ando a.11' o t.�.h·i:oG ddnonitna.l' .. u 
..Sabol> p...-l"''f"''to 4 s,·.· Odilia Jl'rolta. Jl'o,wo�. ., 

The buod 3tnrtwg from ,uij;"j;i.2,!yctcl.rorsl\rt-Sorlmll"ll"Mll' . 
carenhaa and 1·unolng ulonir U1u ba.ul< oc the river Sul nnd 
ending nt the paddy Clold of Shrl Bcrarlno Mudarcnh"-'< 
nt tho lslund ot Jun. , 

Valodo co�a>1dc d0$da a �r:e.1 do Sr. 8eraJlm,! M®Ca­
ron,ha., • corrc,,,u, ao IM!JO ii.a maruom do rio IJal • tur,nf­
,imwlo com n 1..Jr� ,fo £.r. ,'ic1;raJi11t> Ma.,caren.J,OJ a.td a. U.ho. 
rlc: Jua. 

The bund Htnrllng t,on1 tho, Jlilddy tlold culloG cCnnLorlo., UO• 
longlne- lo Uhri }truw d• Co•tu o.nd rU11nlng- ulo11g u,c 
bo.nk ot the nanul or Nurou un<l c11dl11g ut thu putldy field 
cnllcd <.M .. cMt1.t1a> bclong-lni; to the Comuntdade ot Chorno. 

Vala.to co,n�a.udo cla.,do .. '14rZ<><l do,,ominada <Canlorla> 
parttmC(..'">1tr, ao, Br. 1/trfjt(a3 Co,la,. u COTTC1W.O ao lon-uc, da 
,,w:, i1an1 d.o caxol &.lo 'Na rw u ·tv-n11�,win.do a.td o. odrzaa 
d.t1Jt,0mhuula c.'!.fac,u1a.r111> 1-crt�-,uxrnto ,1 co-,:1u.;wtacl4 de 
Cher(£.>. 

'l'hu bund ato.rt!n(:' !ron> tjcft ;,addy rloltl c-.Jlt1.I •�torlu, . bolon;:wi; •.o stir! Jr,�b llfJ>GCl ...,d ru.o.oJ:,11' .all>11g the l:uu1k or tho .:=al or lOiorjucin .iud e,il1J.ng at tho p'!f!� tlcld 
co.I led <C!lulorl.l,, !l�lqnei

�
L' to Shrl Jouc RanrcC:: . Valado como(,'(f>ld., t!uda • \.'<lfua cl<vl0111'7144G <i/�1,u part-oncmlotir <u>· Sr: Jwd llo.nqol ., oorr.m4o oo IY/l!,o do '114rQ<ml do con<Jl dO 1fi>or�11 o 1onnl11<1nd.o at6 a."'6r;oo 4"'1<»nl,i<J<ld <Od>1ror11> Jl'1rl011co11ta C.O Sr. Jo,,,J Rat1)/d, 

Tho buod utc,rtw,; trom U10 paddy field Cllllcd �V;l�l,> Ile• lonc-u,g to the Comunldade or Jua and running cont.Jl,\Joualy along 1:ho bunk .,r the croek or river M11J1dovl an.d lher�a:ttcr along lhr. bank ol the river �-tandovl a.ad tlnAlly &{oi,g u,e bunk or the cl\llul ot Acnro u.nd ending at the ptlddy tlcld cnlled cTnrgcm, belongl.t,g to the ComuJldad� or .run. Valado com�a••:lo l<'�•do a vdr.oc,a den<,mfiwda <Valol> p,r­lmiconto ,I ootn"'Jld<ul<r do ;..,,. ., c;o..,..,,ido ocmti,.,,4,,\<'"I• no l0t>9t> da marq,nn, do ri<> M"""'r'>"', "'" .op,,.ida Gd'�po db •ma11·gom, do rlo Jlo.,,ctov4 o /if\a!tl\,(ft1,Cct a.o longo do murgo'tn do 00•1� do .lco.:,, ., 1sm..,w11.Jo acd o "°1'4'0Q �ic.da C"21uru,,m, p.,rtr.,oc,ci.Uo t. C01ntQ,..C� ,to Juu, lt�i 

., 

'I 
I. 

l 
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"Attested" 

~/ 
Assistant Ena,neer .. 
Soil Conserv·.,:1r;:i ~iv1s1on 
Directorate c_· ;· grioAuLl~M 
T ,JNCA, CAR,....r--JZ,-... 

-

Annexure R-2Annexure R-2Annexure R-2Annexure R-2

23157

siva6200
Rectangle



THE CAUSO CANTRA BOND PHOTOGRAPHS 

Aerial. picture of the intricate system of bunds & sluice gates on Santo Estevam 

Island which comprises agricultural khazan lands, mangroves, small and large 

waterbodies and village settlements. The 2,460 m Causo Cantra Bund protects 

around 100 bectates ofkbazan paddy fields. To the right is Cupa village and to 

the left is Tonca. The island is sunounded by the River Mandovi. 

Close-up of Cupa side. The entire stretch mangroves bas been destroyed all 

along the bund. Only few mangroves are seen alongside the bund. 

Annexure R-3
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(rOVER.NMENT Of UOA 

Or'flCE OF THE £XECUT1 VE ENGlNEER 
sor L CONSERVATION DI Vl81ON 

DIR£CTOR.ATE OF AGRlCULTURE 
KR1SH1 BHA VAN. TONCA 

CARANZALEM - GOA 

No. 3/l//:i/SCD/D.Agri/2012-13/ I b I 

REPORT 

11 
Dated: May }.A; 2012 

Name of work: - improvement to the bund 'Cauzo Cantra' at St Esteva.m in Tiswadi 
Taluk.a. 

Estimated Amotmt: - Rs. 3.Y0.81.610/- which includes 3% Contingencies nnd 7.25 � 
Centagc charges. 

Hudgct Head: - 4402- Capital Outlay on Soil and Water Conservation, 102- Soi 
Conservation, 02-Prot.ective Work.'l Embankment (Plan), 53-Majorworks.(Demand No.64 

History: -There is bund namely 'Cauzo Cantra' at St. Esteva.m. Ti�wadi and the same has 
been notified as protective bund by Revenue Department vide notification No. 

No.RD/J'NC/BNJ)/280/68 dated 07.02.1968. 'Die bund admeasures 2460.00 mts. and 

runs marg.inaJ to the river Ma.ndovi and protects about 100 hactares of Khwm paddy 
A 

lields. '11Je existing bund is very narrow without rubble revetment wall on river side 
j • 

except at Ch. 0.00 to 100.00 mts. and also U1e bund is settled and overtopping by saHne 
water nt some pi�ces durin_g high tides. inundating the paddy area! 

The Mamlatdar ofTiswadi Tuluka has issued directive_s os required under Agri. 
Te1J. A1..'t. v1de order No. 6/25/AK/TA/221/10/529 <lated 31/03/2010 to taJce up the work 
of strengthening lo the entire buud under 901/:o-10% scheme of the Government, wherein 
100% m1linl cost will ue �ome by the Go�t and after completion,. 10% cost will be 

recovered frorp Ute Association in .10 yearl�/ equal installmenl.. . 

Design: - The retaining wall is desjgned to resist U1e water pressure and earth pressure 

by adopting suitable fonnula. Design details are placed in the 1ile .. 

licopc: - T.he scope of the work is lo improve 2�60.00mts. long bund by constructing
Lateritc bc1tJder wall iJJ cement mort�o1uiver side of average width LOO mtx 2.00 mt
depth, wjdc�ing nnd bcightenim� !!!_e existing bumJ with good quaJity earth/moonun .

......__ 
l- ___ a--Met.hod of l!:l'.ccutfon: -'The work wilJ be carried out by caning competitive tenders from

eligible contractors and as per C.P. W.D. procedure.

Hates: • P. W.D. Goa Schedule of Rates 2011 (buildings/roads) and Rate Analysis based 

on the same are adopted. 

"�tt' 

Assista·nt Engineer ... 
c:,,..;1 r.nn�ervat1on 01v1s1on 

Annexure R-4
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) 

Codi?:- O. R.- 17 

... 2 ... 

j, 

Tools and Plants: - No speoial tools and plants are required. 

Ti.me: • The timf' allowed will be 360 days exoluding monsoon period. 

We may submit the es ti male for accord of Technical 8anction by th� compete L 

l 
l)rrector of Agri_oulture 

I /pl�1r

Superintending ineer - I (WRC) 

·,, ,, 

�-_..: . ... , . .. 

_\ 

�--� 
(B. V"1>tljari) 

Exec11tive Engineer 

'----;-...,--------=----------------------_J ,3 
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SUlL CUN�ER VATlON DJVISlON 
IJllti�:t.::TUR OF AG.lUCULTURE 

KJUSHlBHAVA.N, TONCA, 
CAR.ANZALEM - GOA 

Name ot Work:- improvement lo the bund •<.:auzo Cantra' at St Estevam in Tisw:u.li Taluka. 

D�lGN OF LAT.1.UU'f.I<.: .13OUlJJ�R M.ASON�Y WALL 

a) Weight of soil/moorum (r)- 1800 KG/MJ 

h) Weight ofR R ma.,.onry (r) - 2100 KG/M3 

c) Bearing capacity of s011 I U tonnes: M2 

d) Cc-enicient of friction - U.60

e) Angle of repose 30

Let P= Earth pressure per meter length of the wall 
x= Dist.Mee of the resultant force from point' A' 
Check against tension and eccentricity 

Actmg earth pressure == Cp = I - Sin 30 
I+ Sin 30 
I -0.50 
I +0.50 

.r-0•40-.f 

--- --- - -- --,
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

U.333
A l 

+o•q.o...j:-- r, 4o --}
Earth pressure = P = Cp X r h1 

2 
= 0.333 X 1800 x 2.002 

2 
= 1198.l!O kg.Im 

Restating moment =- Mr = PX ....h 

= .l 198.80 X _2 
3 

= 799.20 kg/m 
Stability moment @ A 

&No. W:ill section 

1 W1 

2 W2 

3 W3 

Weight 
-------·- -· 

0 40x2.00x 1.nox2100 = 1680.00 

1/2x1 .40x2.00xl .00x2100 = 2940.00 

l/2x 1.40x2.00x l .OOx 1800 =2520.00 

7140.00 

l>istance of the resultant force from point A

X = 6246.00 - 799.20
7140.00 

= U.76 m. from A 

t-----1•80 ---1 

Liner anns moment 

X0.20= 336.00 

X0.87= 2558.00 

X 1.33 = 3352.00 

6246.00 

·-
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--

Eccentnoity = E = h - X
2 

= i.8U-0.7b ,=lJ.14
2 

Pennissible eccentnc1ty = ep = b/6 = l.80/6 = 0.30 > 0.14

Hence sate 

E-x.treme stresses at the base ol' the m1II

P max = Y?,( 1 +� 
b b 

= 7140 (1+6x0. 14 )
l.80 l.80 

= 5817.77 kg/m2 say ... 5.80 t/sq.m. < 10 t1sq.m.

p min= 7140 (l- 6 X 0.14)
l.80 1.80

= 2115.55 kg/m2 say.. ?..12 t/sq.m. < 10 t/sq.m.

Hence safe

Stability against over turning 

Factor of safety = Resisting moment 
Overturning moment

=6246.00 =7.81>1.50
799.20

H.encesafe
�'tability against sliding 

Factor of safety = m x Force

= 0.60 X 7140.00
1198.80

= 3.57 > 1.50
Hence sate

To tind depth of foundation

by Rankine's FormuJn 

MmdepthD = 1:.. x (1-SinO)l
W (l + Sin O)

10000 x (1- o.so)2
1800 ( l+D.50) 

= U.616 �1l. Say 0.80 mt. 

�-bxecuuve ·ngmeer

Assistant Engineer . . . 
Soil Conservation D1v1s1or1
Directorate of Agriculture 
-�"�" rl\RAN7ALEM 
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.. From: Dated 16th Nov 2015 
Dominic Sequeira 

St.Stephen Church 

Santo Estevam, 

Ill has-Goa 

To, 
The Member Secretary, 

Goa Coastal Zone Management Authority, 

3rd Floor,Dempo Tower-Patto 

Panjim -Goa 

Subject: Illegal widening of Palni and Cavzo Cantza bund destruction of kazan 
land, paddy field, Mangroves and violation of Bio-diversity and costal regulation 

Zone-1 undertaken recently a few months. 

Ref: Letter dated 3rd Nov 2015 requesting for the classification of the CRZ 

notification as per 2011 

Sir, 

Further tei the letter dated 3rd Nov 2015 to your office re9uesting for th@ 

classification of the survey numbers 

212,210,207,208,193,191,196,165,211,192,167 that comes under the Palni bund 
are attracting CRZ notification 2011 at Santo Estevam, Jua Tiswadi-Goa.This Palni 

bund has gross violations no permission from authorities like the owner of the 
bund the communidade of Jua the CRZ .It is serious of which complaint were 
failed to various concern offices and a case has been failed in the NGT. 

Having carried out inspection on the Palni bund on 13.11.2015 we visited another 

site of the recently carried out bund repairs having illegal widening of the Cavzo 

Cantza bund Santo Estevam,Jua tiswadi-Goa has been undertaken without 

relevant permission from some important authority the owner of the bund the 
communidade of Jua the CRZ .It is a serious violation of the costal Regulation Zone 

notification as it falls in the NDZ and the destruction of the environment under 
the Environment protection Act. 

Requesting for the classification of the survey numbers 

57,56,58,61,60,63,62,65,66,67,68,80, 75, 76, 79,81,82,85,86 which forms the part 

of the Cavzo Cantza bund that this numbers attracts CRZ notification 2011 

�,
<

0/o. Member Secretary 
C-ca Co:islal Zone Man.?ger.;enl Aulhorlty

Dempo Towers, 3rd floor, 

Patlo panaji Goa 403001 

Ph : 2438511 
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St Estevam, Cavso Cantor embankment restoration, Mascarenhas. 2016 

-True Typed Copy-

St Estevam wetlands: Cavzo Cantor bundh, need for restoration 

The Cavso Cantor bundh at St Estevam was inspected on 19 January 2016. 
The purpose of the site visit was the classification of Survey nos. 56, 57, 58, 
60, 61, 62, 63, 65, 66, 67, 68, 75, 76, 79, 80, 81, 82, 85, 86 in St Estevam, 
Jua, Tiswadi, Goa. The inspection was conducted based on a request by Fr 
Domnic Sequeira from St Estevam. A detailed report dated 20 January 2016, 
which also included some relevant photographs, was then submitted to 
GCZMA.  

Following the recent orders of the Hon NGT, Pune, the same embankment 
was inspected once again on 23 June 2016. An official from the Department 
of Survey and Land Records (DSLR), two officials from the Department of 
Agriculture, and Mr F. Fernandes from GCZMA were present. The 
complainant Mr Mateus Saldanha along with Fr Domnic Sequeira explained 
the issues of concern.  

This report is prepared following the orders of the Hon. NGT, Pune, Item 4 
and 10. Order 1 and 9, dated 04 May 2016. In the order (and also based on 
an earlier order dated 08 February 2016), the Hon. NGT has noted that the 
Cavso Cantor bundh needs to be repaired to protect agriculture and 
horticulture by eco-friendly traditional methods. The order also requested 
the GCZMA to immediately furnish ecological and environmental 
assessment report to the damage caused due to human interference on the 
Cavso Cantor bundh.  

In view of the above, the following may be noted: 

The Hon. NGT desires that an ecological and environmental assessment 
report of the damage caused be prepared. Such an effort will need a detailed 
scientific data collection over time, and its subsequent analyses. This 
investigation will have to be done by a reputed research organization dealing 
with coastal issues. However, as the impacts noted and the damage caused 
to the Cavso Cantor bundh is not distressing, such a study may not be 
required at this stage and for this site. The human impacts and destruction 
that has been noted is almost entirely reversible. 
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St Estevam, Cavso Cantor embankment restoration, Mascarenhas. 2016 
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The report of 20 January 2016 had the following salient points:  

1. The functional sluice gate at Cupa was the starting point. From here, the 
embankment extends in a semi-circle to the vicinity of the village 
temple in the east, over a total length of about 2.6 kilometres.  

2. The entire area constitutes an intricate network of creeks, backwaters 
and marshy lagoons where mangroves are identified. A large water body 
that has a connection with the riverine system through the sluice gate at 
Cupa is located in the central part.  

3. Along the outer / river side, a concrete wall now encircles the entire 
outer periphery of the ancient bundh, now being reclaimed. The 
concrete wall was apparently built earlier, probably in 2013. The 
necessity of this wall is not justified; it also appears that relevant 
approvals from concerned authorities have not been obtained.  

4. Dense and luxuriant mangrove forests are found along the river. The 
width of these mangroves plantations vary from 125 metres to a 
maximum of about 325 metres. Its length is of the order of 550 metres 
on the western side and 1.5 kilometres along the eastern flank.  

5. The entire low-lying mangrove area is tidally influenced, as such the 
setup can be classified under the category of CRZ I, an ecosystem that 
is ecologically sensitive. 

6. Haphazard human activity was observed during the site visit on 19 
January 2016. This was noted from the Cupa sluice gate northwards. 
Heaps of laterite boulders and road metal was lying along the bundh. 
The bundh is / has been reclaimed by dumping red soil on the surface 
of the original embankment.  

7. A retaining wall composed of boulders - concrete was being constructed 
from Cupa sluice gate northwards. The height of this vertical 
embankment would be around 2.5 metres, if completed. This would 
mean that the top surface of the wall will be at about 1.0-1.5 metres 
above the high tide level.  
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8. In comparison to the DSLR plan, the embankment is now being widened 
from 2-3 metres to about 6 to 7 meters by filling it with lateritic mud. A 
large number of mangroves have been cut to make place for the wall.  

9. The original embankment is lined with fringing mangroves some of 
which can still be seen at present; further north, new trenches are made, 
ostensibly for the foundations of the new wall. Here again, mangroves 
are uprooted.  

10. The Google Earth (GE) satellite images clearly indicates that the 
embankment has been reclaimed over a continuous distance of about 2.6 
kilometres. Human activity of mud deposition along the levee started in 
or after December 2013.  

11. The entire lagoon / creek complex is influenced by the daily tides. Being 
ecologically sensitive, the entire mangrove back water ecosystem thus 
falls under the category of CRZ I. Irrespective of the CRZ category, the 
entire embankment also falls in the No Development Zone (NDZ). 
Therefore, tampering with an ancient bank within a tidal regime (and 
without relevant approvals) is tantamount to gross violations of CRZ 
2011 notification.  

As noted above, the report of 20 January 2016 by the undersigned had 
interpreted the damage as observed in the field. During the recent inspection 
on 23 June 2016, it was observed that no further work has been done. 
However, some metal is still seen at the Cupa sluice gate side. In 
comparison, the boulders / rubble stored at the eastern extremity (temple 
side) have since been removed. Except for some patches of red mud, the 
erstwhile paddy field is somewhat restored. The photographs presented in 
the report of 20 January 2016 are still valid.  

From a restoration perspective, by and large, all the impacts noted above are 
reversible. The erstwhile environmental and morphological status of Cavso 
Cantor bundh can be rejuvenated over a period of time. The restoration of 
the Cavso Cantor embankment I bundh may be taken up as follows:  
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A. Red lateritic mud deposited all along the bundh needs to be scooped 
and removed manually by using hand tools generally used for earth 
works.  

B. Heavy machinery / excavators should not be used under any 
circumstances.  

C. Dumped mud should be carefully removed in such a manner, and up 
to a level where the former / earlier surface of the bundh is exposed.   

D. Greater care is needed along the sides of the embankment as the earlier 
existing bundh should not collapse further.  

E. As desired by the complainants, the original width of the bund is to be 
maintained in consultation with and based on the official maps of the 
Land Survey Department.  

F. Once the mud is removed, the borders of the embankment may be 
stabilized by planting appropriate bushes or shrubs, or even coconut 
trees. Fringing mangroves may be planted parallel to the base of the 
embankment. This aspect may be fine-tuned in collaboration with the 
agriculture department which routinely undertakes such work in 
paddy fields. The Goa State Biodiversity Board may also be 
consulted.  

G. Any further repairs of the bundh may be done by using locally 
available clayey material; such work (bricks of clay) is routinely 
undertaken in the paddy fields of Indian coasts.  

H. Such bundhs should be designated as pathways for the exclusive use 
of agriculture related activities only; these embankments should not / 
cannot be construed as roads; light four-wheeler carriers may be 
allowed, but heavy vehicles such as trucks need to be banned so as to 
guarantee the stability of the embankments.  

I. The lateritic material that is removed may be stored temporarily at a 
convenient point; this sediment should not flow back into the adjacent 
paddy fields. The material removed may be used for road works / 
filling approved elsewhere.  
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J. Note: The complainant Fr. Sequeira also showed us another spot 
below the new Gaundalim road bridge where the WRD has repaired 
the river embankment by using eco-friendly laterite blocks / rubble, 
topped by a thin layer of concrete. The mangroves have however 
suffered. The complainants are ready to accept this restoration 
technique in the case of Cavso Cantor bundh, provided the 
ecologically friendly criteria explained above (on page 2) and below 
(on page 4) is accepted. It is strongly suggested that the WRD 
engineers discuss this issue with the complainants.  

It may also be pertinent to note that the GCZMA has time and again been 
confronted with the issue of (re)building degraded river banks and 
embankments. The Water Resources Department (WRD) almost exclusively 
employs the use of concrete to erect I repair such walls. The adverse impacts 
of concrete sea walls are well established globally.  

In view of the above, the Member Secretary, GCZMA, requested the 
undersigned to prepare a report on the pros and cons of concrete sea walls. 
The report dated 30 August 2015 (reference letter dated 14 August 2015) 
was subsequently forwarded to WRD. The fate of this document is not 
known. 

Nevertheless. the report concluded that the idea eco-friendly procedure to 
repair or restore river embankments or bundhs within / along paddy fields 
would be as follows:  

a) Use natural laterite boulders or dressed laterite stones, 

b) Traditionally, local made dry clay blocks were routinely used, and can 
also be attempted, 

c) A 20 cm thick concrete base can be laid at low tide level only,  

d) A stone wall of 30- 60 cm width can be built with cement mortar,  

e) The wall should not rise more than 30 cm above the highest tide level,  

f) Adequate passages / gaps are to be provided within / along the wall to 
facilitate passage / flow of ground water,  
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g) Gaps / crevices within individual stones are needed to entertain marine 
fauna and encourage riparian zone biodiversity,  

h) A slight tilt will ensure the stability of the stone wall,  

i) A revetment with 45 degrees slope would be ideally suited,  

j) A laterite stone wall has a greater capacity to nullify wave attack in 
high energy settings,  

k) If the river is dredged, part of the original sediment is to be re-dumped 
along the bank,  

l) Plantation of fringing mangroves (along river banks) or appropriate 
trees (along edges of paddy fields) is to be pursued aggressively.  

In view of the above, it is also felt that:  

A. The Water Resources Department (WRD) and the Agriculture 
Department urgently needs to form a R&D cell which should take into 
account the latest research in coastal management, particularly with 
reference to the eventual (and known) problems arising out of "fixing" 
river banks or embankments or coasts. 

B. The concerned authorities need to accept that coasts or river banks 
need to function naturally to maintain the sanctity of geomorphic 
features and to contribute towards eco-biological riparian diversity. 
Fixing of river boundaries or embankments with hard materials is no 
solution.  

C. Eco-biological alternatives such as plantation of appropriate 
vegetation along banks or embankments of rivers, (and suitable dune 
vegetation along open sandy coasts) are imperative. The role and 
functions of vegetal species in trapping sediment and stabilising banks 
or coasts is well studied on a global scale.  

D. Conservation and restoration thro' natural eco-friendly (and 
preferably) soft methods should be the endeavour of WRD.  
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In summary, mud / clay embankments along and across the low-lying paddy 
fields of Goa are prominent features of the ancient agro-engineering of Goa. 
These man made dykes were constructed using mud / clay available in-situ, 
and were maintained by using tools manually. These levees have withstood 
the test of time. In general, these bundhs are lined with coconut trees along 
the edges. Adequate passages for the flow of rain water were made and can 
still be found at present. Most of these settings are functional even today. 
Such was the environmental management system of yesteryears. Therefore, 
it is strongly suggested and recommended that the restoration of ancient / 
traditional agrarian systems be carried out scientifically, by using locally 
available laterite, and preserved for posterity.  

 

s/d 

(Dr Antonio Mascarenhas, Member GCZMA)  
05 July 2016 
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Report of joint Silo Inspoclinn for Working out Rostorntion Moosures for J
Bunds of Khazan Lands at St. Estevam, Goa as per NOT Order "

CAppIication No. 135/2016).

Background

The Soil Ccnse^ation Division of the Department of Agriculture took up the work of repair
f Bunds - Palni Bund, Causo-Cantro Bund, etc of the Wet lands/Khazan nds at S

wrdnrr'a Conser:ation DmLoI-ned the bunds by red earth/murrum and also put the retaining wall/s to considerable
pornons of the said bunds. Hon'le NGT while disposing the application I "s/'cls

Bc™TLLTng'5t™//2o?7\Toir7
tn wnrl- ^ Av- was planned and fixed for 17/5/2017

■  artT/ ° 7daht,es/restoration nteasures for bunds by removing the excess rearth/murrum from the field side. excess red

Inspection and Observation

As per the instruction of Member ̂ prrprarv •

Department of Agriculture. Mr. Prabhu, Superintending Engineerand^'r'LmJ^'
Executive Engineer, both from WRD were also nre^Pn; . T

^ r:;- ■'» ::
)
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Palni MntiH

iii)

viii]

ix)

The CmnplninaiUK 11,-.si l„„l< the l-xpc t Mcnl.ers to the I'alni bund site behind
the bt. Iistevnni CLMiictiy.

iv) Lot of Intcitc boulclets and ,■«! earth is seen dumped on the Palni bund behind
the cemetery.

V) The complainants told that in the name of repair of the bund, the Soil
Conservation Division has widened the bund with red earth which is not the
native soil of the area and has destroyed the field and ecology of the area

vO They demanded that the red earth and the boulders dumped at Palni bund
behind the Cemetry should be ordered to be removed as early as possible.

^  Z^Site: Pachlai Palni RnnH
ts vii] Thereafter the Complainants took the inspection team to the other site of the

bund which is having a sluice gate with metallic sheets put over it. The entrance
to this bund is from the main road and this is called the Pachlai Palni bund.
The complainants showed the widening of the bund done by red earth. At some
places laterite boulders and basaltic material is stacked by the side of the bund
for construction of retaining wall.
Intersecting this Palni Panchlai bund about 100m away from the sluice gate
towards the fi eld side is another bund called Pachlai Vatso bundh which is also
seen widened up to 500m distance or more with filling done by red earth,

x} The Soil Conservation Division says that they have not done that widening but
indicated that the Contractor may have done it without their knowledge.

xi] The complainants demanded that the red earth dumped at the said bund should
be removed and its width should be maintained to original width of 2.5m.

xii) They also told that the sluice gate which has been widened should be restored
and its width is reduced to only 2,5m so that no trucks and other vehicles could
pass over the bund.

xiiO Interestingly, Mr. Cipriano Ribeiro who is the Chairman of Palni Tenants
Association favoured the widening of the bund and told that it is a good work
being done for protection of the wet land environment. He also told that earlier
the bund often used to get breached at many places and the surrounding fi eld
areas used to get flooded with saline water. Nobody used to care for it and
maintain the bund that time. Now at least the Government is doing a good thing
and should complete their work as per the plan,

xiv) However, the complainants demanded that the red earth fi lled should be
removed and width of the bund be maintained to 2.5m.
They also told that Pisci culture which Is done by some people in the Khazan
land should be ordered to be stopped.

xv)

2- 6
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Conclusion and llcconmiLMnlalion

=  ly Earlier in 2011. llic Cliairninn oC Palni Tennnl.s AssociaUon Mr. Cipriano Kibeiro
had submiUcd an npplicalion (ialccl L0/2/20U (Copy snhmitlcd to CCZMA] to
tiie Mainiatdar ofTiswadi 'ralul<a indicating tliat the Bund of I'alnl Khazan is in
dilapidated condition and needs urgent repairs to avoid inundation of paddy
fields with saline water.

ii] With the said application dated 10/2/2011, the Paini Tenants Association
requested the Mamiatdar ofTiswadi to issue directions under the Agricultural
Tenancy Act to Soil Consei-vation Division of the Agricultural Department to take
up the bund repair work.

iii] Accordingly, the Soil Conservation Division of the Department of Agriculture
started the work on widening of bunds at all the above mentioned 4 sites by red
earth filling /murrum and boulders. It is seen that the widening of bunds on
either side though is done with red earth, the original organic rich soil has not

■  been disturbed and hence there is no possibility of bund getting breached with
changing weather conditions.

iv] They also constructed retaining walls towards river side as well as towards the
field side at some places and also toe wall towards the drainage canal side.

v] Crores of public money has been spent by the Soil Conservation Division for
repair of the bunds to protect the wet land/khazan land from spoiling by
intrusion of salt water into it. The work undertaken is good and is permissible
under the CRZ regulation, however, the Division failed to see that the red earth
used is detrimental to the field, they should have used the organic rich soil.

v\) So also, there is no record that the Soil Consei-vation Division has obtained the
NOC from GCZMA for the said work in CRZ area. They should have obtained NOC
from GCZMA before starting the work, which was not seen, attached to the file.

vii] Due to objection from the Complainants and NOT direction, it was decided in the
GCZMA meeting conducted on /5/2017 to remove the red earth filling done
from the field side leaving aside the river side filling and to reduce the width of
the bund to original for which a joint site inspection was planned to work out the
restoration measures/modalities for removal.

viii] Site inspection showed that at most of the places of the bund under repair, lot of
compaction of red earth has taken place over the period of years. The process of
removal of red earth will unavoidably affect the fields and lead to breach of bund
at many places which would further lead to intrusion of salt water into the fields.

ix] It will also involve spending again Crores of rupees for the removal of red earth
CO restore the bunds to 2.5m width which the Soil Conservation Division says
would again collapse/breached and can destroy the fields by salt water
Intrusion.
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xi]

xii]
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