(iv)  Costof the project is estimated at Rs. 1290 crores.

Prapasst No. WAAHANG2 16512017

988 e e 5 om0l COT 2)}1’:‘)«1\}%
Prnexuse L \go\

. {Z“’

7{4{ it R
Y an“mf o favmr :
Murnbai Port Trust F. Wo. 10-10-2017-1A-11

ivil Enginaari 3¢ i
Civil Engiawaring Deplt, - Government of India

| W*a?jj;a;;:w (};Q é,‘,/g 10 Fent Forestand Climate Change
L3} V(

tion _
L. hnwsid No, 46 2—  xen Al Section) Indira Paryavaran Bhawan,
| Rarsioate ., 212 123/ ) Jor Bagh Road, New Delhi - 3
LT - , (‘%/ 17 Date:yﬁduy; 2017
To, e : oy D e ‘?*"-W
The Chief Engineer. . S TTrer b =
M/s Mumbai Port Trust, S W — L
Mumbai Port Trust, Port House, e /L
Skoorji Vallabhdas Marg, Ballard Estate, ‘ O
Mumbai- 400.001 (Maharashtra) , ToVin

Fax: 022- 22616804, 3469

_Sub}ect Construction of two offshore container . berths and ‘development of -

container terminal on BOT basis in Mumbai Harbour by Mumbai Port
Trust - Terms of Reference - reg.
Sir,
This has reference to your online proposal No. IA/MH/MIS/62185/2017 dated

- 4" February, 2017, submitted to this Ministry for seeking Terms of Reference (ToR)
+ in terms’ of the provisions of the Environment Impact Assessment (EIA) Notification,

2006 and Coastal Regulation Zone {CRZ) Notification, 2011, under the Environment

: (Protection) Act, 1986.

2. The proposal for grant ‘of Terms “of Referenre (ToR}) to the pmject
‘Construction of two .offshore container berths and development of container
terminal on. BOT basis in Mumbai Harbour’ promoted by Mumbai Port '{qut ‘was
cons:dered by the Expert Appraisal Committee (Infra=2) in its meetmg held‘% n:
27" May, 2047

3. The details of the project, as per the documents submitted by the project
propcnent and also as informed during the above said meeting, are under:-

(i) Name of the proposal is “Construction of two offshore. container berths and

development of container terminal on BOT basis in Mumbai Harbour” by
Mumbai Port Trust. This project is an expansion of ex_is,ﬁngl Mumbai 'P‘ori: Trust
for improvement of traffic at Mumbai Port. The site was selected by the
consultants (JICA) who prepared the master plan for development of Mumbaa
Port. .

(i)  Ministrty of Environment and Forest, Govt of India had accorded the: s
- Environment Clearance for the subject project by letfer No.10-18/2005-IAII1 :
~‘dated 15.6.2006 -and modified the same vide corrigendum by letter No. 10+
18/2005-1A-1l dated 09.11.2006. Thereafter, the validity has been extended;

upto 14.6.2016 vide letter No. 10-18/2005-1A-11l dated 07.01. 2014 Fuﬁher 6
moenthly reports were regularly sent to zonal office. S

(i)  Noextraland is required, as stated in-earlier clearance, the exxstmg Prmce S E h ‘
and Victoria. Docks -areas which ‘were used for handling cargo other-than: \ R T
containers have been filled up. At present, only Victoria docks will be used for’
stacking of cargo such as steel, ear, containers and any other clean cargo:

Lo -
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v)

(vi)

(vii)

4.

conducted in 2005. The Gommities allowed the same and advised ?hi;}?foﬁ
broponent to include a chapter on queries and comments ’ia’,s-?@_. by the pa ?9???“:
during the earlier Public hearings suitably documented in‘the form of a managemen

Proponents mage a request for an exemption from public hearing as the same wa

989 | ,
: anged as PIL 31 of 20151 has begr,
Court cases: PIL no 149 qf 2014 18%(;?! against the Filling of Prince’s and
filed by the petiticner Shg Sagyfe;ﬁng of Prince’s and Victoria Dockg o
Victoria Docks. Tne works 0 : .,
Iready been completed. _ o L
; loyment potential: The EXIM trade due to this -fa;ﬁié);n:lgft ”;:g;?:sagi
crrggﬁn}g/; employment opportunity, supply C}?ta“_n manag n
industries in the Mumbai region and Mahar‘asv ra,' ‘ ity will i s and
Benefts of the project: The EXIM trade due to this fa‘;“’;i,‘;"éf Taciltis for
creating employment opportunity, supply chain management, RN
industries in the Mumbai region and Maharashtra, . - o
During deliberation in the meeting held on 257-27" May, 2017, the project

plan drawn to address to the expressed COnce‘f’ns,._' ' -2
5. The EAC, after detailed deliberations, recommended the: pioject for grant o
ToR as specifieq by the Ministry as Standard ToR in- April, 2015 for the said
broject/activity and the following TOR in addition to Standard ToR for preparation of

~Mini$t{y of Environme'nt, Forest and Climate! Change: hereby ‘accords: ‘TOR,_fQ- the §
:project: *C..onStru_cticn of two offshore contaitier berths ang developmient of container

terminal on BOT basis in Mumbai Harboyr by Murbai Port Trust for Preparation of
the  Environmenta) Impact  Assessmertt {EIA) Report and Envirorimental A7
‘Management pjan, (EMP) with the foliowing additional coniditions; T

'lmpcrta_nge and 'lbgene,ﬂts;of the project.

.
kL

if.
i
iv.
V.
Vi,
Viii.

ix:

xi.

Troposs) Ne. IAMHRAIS52185001 7

Various Dock ang shipbuilding facilities' with capacities fcrex:stt

‘marine ecology.

The existing project should avail of and -

tion of the EAG, the ﬂ

3

Kl

Submit 5 vcopy_ of layout sizperimpos‘ea*or; the HTLLTL map demarcated by
an authorized agency on 1:4000 s¢ale, ' '

Riecomme_ndaﬁon of the SCzZMmA., 3

Stage ~ | forest clearance 1o be submitted;

..pr‘o_:posed preject.

Study the impact of dredging on the shore line.
A detailed impact analysis of rock dredging. o
Study the impact of dredging and dumping on marine;,:ecafqu and dr_a@v:'u}aga

management plan through the NIO or any other institute s;aeciafizing_ in

shown during the presentation), compare it with the phys§¢a¢cﬁem
biotic components in the adjacent clearer {blue) waters both ‘in ter
baseline and impact assessment and draw Up a management plan.
De{aﬂs’ of Emission, effluents, solig waste ‘and hazardous waste ¢
and t_heir.managemeni inthe existing ang broposed facilities.

State Pollution Control Board.
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rce of supply, status of approval, water

sou
lar and contract).

Requirement of water, power, with
balance diagram, man-power requirement (regu
Waslowater management plan.
Datails of Environmental Monitoring Plan. }
The Project proponents will submit copy of the cert?ﬁ'gé compliance report on
the Environmental clearances issued earlier to the project.
To prepare a detailed biodiversity impact assessment report -teagg
mahagement plan through the NIOS or any other -lf}$f}tt{fe‘9_f _{?:Pu‘v_e ort
marine, brackish water and fresh water ecology and b:od;yersxty.w "ledé’pihe‘
shall study the impact on the ivers, estuary and the sea and ,m‘?f saa
intértidal biotopes, corals and coral communities, molluscs, sea gras €8, S T .
. weeds, subtidal habitats, fishes, other marine and aquatic micro, macro 3‘“‘ :
o mega flora and fauna including benthos, plankton, turties , birds etc. as &1S0
s the productivity. The data collection and impact assessment shall be as per
- standard survey'methods. . ' ‘ ' “
The ElA report.shall address to all representations and '.corfa_pigjnts rege.:y_ed
_against the project including those: received fromthe representations froim the:
. ‘Conservation Action Plan. : .
The Study area should be 18 Kms round the project’ site for base levglsti‘lffi‘??"
in order that the ‘areas already polluted or under stress can also be identified
for impacts and mitigation.
The EIA would follow the orders of t
.. _chapter in the EIA on the Court-cases inc
CandtheNGT. - -~ .
- xx. - The Quefies and comments raised byiifhfe~;p‘&r{iﬁipanis?-dﬁﬁtfg_?ha?ééti_iéﬂf Publ
hearing held in 2005 will be “suitably documented in the form. o
management plan drawn up to address to the expressed concermns.
Disaster Management Plan for the above terminal.
Layout plan of existing and proposed Greenbelt.
Status:of court case pending against the project.
A tabular chart with index for point wise compliance of above TORs.

R et S s

¢ respective -courts. and include a
upreme Court

Xix,
o luding those at the S

o g st vt ot T e e

XXi.
xxii:
Bl
XXiv.
General Guidelines
()  The EJAdocument shall be printed on both sides, as for as possible.
iy  Alldocuments should be properly indexed, page numbered.
. (i)~ Period/date of data collection should be clearly indicated. )
i) Authenticated English translation of all material provided in Region;al_{
lahguages. . v v
(v The l!;&erig’pplicaﬁbn for EC should quote the MoEF&CC File. No. and also’
attach a copy of the letter prescribing the ToR. _ o
(vi)  The copy of the letter received from the Ministry on the ToR prescribed. for
the project should be attachéd as'an afinexurs to the final EIA-EMP Report.
(vii)  The final EIA-EMP report submitted to the Ministry- must incorporate ‘the
issues mentioned in ToR. The index of the final EIA-EMP report, must
indicate the specific chapter and page no. of the EIA-EMP Report where the

\‘& . . . Page 3 p'f 4"
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specific ToR prescribed by the Ministry- Qu
(posted on MoOEF&CC websitz) with all sec
submitted at the fime of applying for EC-

Grant of ToR does not mean grant of EC-. :
(x) The status of accreditation of the EIA consultant with NABEZS?E{S??” ?o?’
specifically mentioned. The consultant shall certify that his accreditation Is

the.sector for which this EJA is prepared.
MP reports, - the name of the

(x) On the front page of EIAE _name g
consultanticonsultancy firm along with their complete details .lr_iolug;qg‘ their
accreditation, if any shall be indicated. The consultant thle S_ub_mz-ﬁrf:g. the
EIA/EMP report shall give an undertaking to the effect that the prescribed

| y t and additional ToR given, by

ToRs (ToR proposed by the projef:t.pr.oponeﬁn : _
lied with and the data submitted is factually.

the MoEF&CC) have been comp o
correct (Refer MoEF&CC Office memorandum dated 4 August, 2009).
(xi)  While submitting the EIA/EMP reports, the name of the experts associated
with/irivolved in the preparation.of tfiése reporis and the laboratories through
which the samples have been got analysed should be stated in the report. It
shall clearly be indicated whether these laboratories are approved under the
Environment (Protection) Act, 1986 and the rules made there under (Please-
refer MoEF&CC Office Memorand : h August, 2009). The project

e related to the project

estionnair
lled in shall also be
. *

tions duly fi

{vii)

: _ randum dated 4"
leader of the EIA study shall also.be merntioned.

(xii All the ToR points-as presented before the Expert-Appra‘sal Commiittee

{EAC) shall be covered. L oo

6.  The above ToR should be considered for the. project. ‘Construction of two.

- pffshiore container berths and-deveiopmant of container terminal on BOT basis in

Mumbai Harbour by Mumbai Port Trust, in addition fo all the relevant informationas -~ .~ -

per the 'Generic Structure of EIA' given in Appendix I and WA in the EIA 0 0

IAJEMP prepared as per

Notification, 20086. o |
7. The project proponent shall submit the detailed final E

ToR to the Ministry for considering the proposal for environmental clearance within 3
years as per the MoEF&CC O.M. No.J-1 1013/41/2006-1A-1I(}) (P) dated 08.10.2014.
8. The consultants involved in preparation of EIA/JEMP report after accreditation
with Quality Council of India/National Accreditation Board of Education and Training

(QCI/NABET) would need 1o include a certificate in this regard in the EIAJEMP

" reports prepared by them and data provided by other Organization(s)/ Laboratories

including their status of approvals etc. vide Notification of the MoEF&CC dated

19.07.2013. ‘
9. Theﬁprescribed'ToR-‘Would bé valid for a period of three years for submission
of the EIA/JEMP Reports. . i;;» v
: ‘ S
~ -{Kushal Jashisf}

Director

Copy to: ’ o

State Pollution Control Board Kalptaru Poijz}i,' .. |
Road Na.6, Opposite Cine, Sion Circle, sion. -

The Member Sécretary, Maharashtha
022 24.02351'6

3rd & 4th Floor, Sion-Matunga Scheme,
(E), Mumbai-400 022 E Mail- ms@mpcb.gov.in) Fax-

Paged ofd
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been obtained for the same.

ElA report with complionce-to ToR issued

Clear layout plan dernarcating 44Ho of land area with legend

TR

~

Copy of mlriiez EiA report

. L Isthere change in land area wrt EC issued in 2012.

1. Submitted layout plon do not tally with KML polygon, pl verify

i

1. village map- with boundary markings of proposed areq,

1. Plsubmit baseline data reports.

& &

R R ®

R R R
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1. BASELINE RESULTS
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Baseline Monitoring Results
The Monitoring locations were selected based on the following:

Topography/Terrain

Meteorological conditions

More sites in downwind side/ impact zone

Residential and sensitive areas within'the study area

Representatives of regional background air quality/pollution levels and
Representation of likely impacted areas

Ambient Air Quality Monitoring Stations

To evaluate the baseline ai§ quality of the study area, Six (06) monitoring locations have been
identified. A combined map showing the Air monitoring locations are given as Figure FD0301 and

the details of the locations are given in Table Error! No text of specified style in document.-1. -

Table Error! No text of specified style in document.-1: Ambient Air Quality Monitoring
Locations

1 Honnavar Near Port Office 1.8 km SE Residential Area
2 Kasarkod Village Near Sub Station 4.2 km SE Residential Area
3. Karki Village, Havyka Sabha Bhavan | 0.9 km E Residential Area
4 Ramtirth Village, Near RTO Office 3.0 km E Residential Area
5 Kulkod Village, Near Govt School 4.3'km E Residential Area
6 Hosad Village, Near Primary School | 7.0 km SE : ' Residential Area

Ambient Air Quality Monitoring Techniques and Frequency

Ambient air quality was monitored twice a week for complete one season. PMyg, PM2s, SO,, NO,
were monitored on 24 hourly basis and CO, HC were monitored on eight hourly basis. Sampling
was carried out as per Central Pollution’ Control Board (CPCB) monitoring guidelines at each
location for all twelve parameters.

Results

The variations of PM1o, PM2.5, SO, and NO. are graphically presented in the Figure Error! No text
of specified style in document.-1 to Figure Error! No text of specified style in document.-4
and remaining parameters such as CO, NHs, CsHs, Pb, BaP, As, Ni are within limits. The detailgd
results are given in Appendix H.
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Figure Error! No text of specified style in document.-4 Ambient NO; Levels
Observations and Interpretation

Maximum concentrations of Sulphur Dioxide (SOz2), Nitrogen Dioxide (NQ.), Particulate Matter -
(PM_s), Particulate Matter (PM:o), Carbon Monoxide (CO), Ozone (Os), Ammonia (NHs), Lead
(Pb), Benzene (C¢Hs), Benzo (a) Pyrene (BaP) - Particulate phase only, Arsenic (As), Nickel (Ni),
are well within the National Ambient Air Quality Standards for Residential areas at all monitoring
locations during the study period. '

* PMjyo ranged between 22.7 pg/m® and 56.9 ug/me. NAAQ stipulated standard for PMy, for 24
hr. average is 100 ug/m3. .

* PMzsranged between 11 ug/me® and 27.8 ug/me. NAAQ stipulated standard for PM.s for 24
hr. average is 60 pg/md.
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e SO: ranged between 4.3 ug/m3 and 9.6 pg/m3 NAAQ stipulated standard for SO, for 24 hr.
average is 80 pg/m?.

» NO: ranged between 10.8ug/m? and 22.6 pg/m3. NAAQ stipulated standard for NOz for 24 hr.
average is 80 ug/m?.

e 03, CO, NHs, Pb, CsHs, BaP, As, and Ni were observed below CPCB Ilmlts in all the locations.

Secondary Data Analysis

To understand the surrounding environment in a comprehensive manner, ambient air quality
secondary data comparison is assessed from the baseline data of “EIA/EMP for Proposed Four
Laning of Honnavar Port connectivity road from km 0.00 (Kasarkod side of Honnavar port) to Km
2.580 (towards NH — 66) connecting Honnavar Port with NH - 66 at Km 195.986 and to improve
NH — 66 from Km 195.00 to Km 197.00” which was collected during post-monsoon season 2022.

. . Minimum 36 . . . .
A | Project Site I avimum 47 735 17.5 27 0.16
A2 Honnavar | Minimum 36.6 64.4 12.1 19.1 0.03
Village Maximum 442 132 16.7 21.7 0.13
A3 Shanthi  { Minimum 28.5 674 11.3 24.7 0.01
Nagar Maximum 39.6 74.5 16.9 339 0.17
Ad Khariveri Minimum 325 62.1 12.2 24.7 0.01
village Maximum 435 72 17.2 29.8 0.15
A5 Kaladanape | Minimum 324 64.6 11.3 22.2 0.02
village Maximum 42.6 72 16.2 | - 27 0.15
A6 Hosapattana | Minimum .3 62 10 21.6 0.01
) Village Maximum 40.5 73.3 15.7 29.3 . 0.12
A8 Nachageri | Minimum - 30.2 63.3 11.6 20.5 0.01
village Maximum 41.2 72.7 1631 . 299 0.12
A9 Haldipur | Minimum 32.2 63.7 114 17 0.01
_ village Maximum 40.2 734 15.1 21.9 0.16

Ambient Noise Levels

Ambient noise levels have been established by monitoring noise levels at six (06) locations in the
study area durlng study period using precision noise level meter. The noise monitoring locations
in the study area were selected after giving due consideration to the various land use categories.
Noise levels were recorded on an hourly basis for one complete day at each location using pre-
calibrated noise levels. A combined map showing the Noise monitoring locations is given as
Figure FD0301 and the details of the sampling locations are given in Table Error! No text of
specified style in document.-2. Detailed noise monitoring data is given in Appendix H.

Table Error! No text of specified style in document.-2: Baseline Noise Monitoring Locations'

1 Honnavar Near Port Office 1.8 km SE Residential Area
2 Kasarkod Village Near Sub Station 4.2 km SE Residential Area
3 Karki Village, Havyka Sabha Bhavan | 0.9 km E Residential Area
4 Ramtirth Village, Near RTO Office 3.0 km E Residential Area
5 Kulkod Village, Near Govt School 4.3 km E Residential Area
6 Hosad Village, Near Primary S¢hool | 7.0'km SE Residential Area
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o

Results and Discussion

Based on the recorded hourly noise levels at each monitoring location, the day equivalent (Ld)
and night equivalent (Ln) were calculated,

» Lq: Average noise levels between 46.6 to 58.5 dB(A) 6:00 hours to 22.00 hours.
e La: Average noise levels between 36.5 to 46.5 dB(A) 22:00 hours to 6.00 hours.

The Day-Night (Lan) equivalent noise levels were calculated using the US Environmental
Protection Agency formula:

Lan = 10 Log [0.0416 {16 (10L4/10) + 8 (10L,+10/10)}]

The comparison of day equivalent noise levels (Ld) and night equivalent noise levels (Ln) with the
respectlve CPCB stipulated noise standards for various land use categories are shown in the
Figure Error! No text of specified stylé in document.-5. The summary of the results are given
in Table Error! No text of specified style in document.-3.

Table Error! No text of specmed style in document.-3: Ambient Noise Monitoring Results
Summary

NQ1 H.onnavar, . vear aravatl | pesidential Area 58.5 55 46.5 45
Circle

NQ2 | Kasarkod, Near Primary school | Residential Area 48.6 55 38.6 - |45

NQ3 | Karki, Near Primary School Residential Area 49.8 55 407 | 45

NQ4 | Ramtirth, Near RTO Office Residential Area 508 [ 55 M4 |45

NQ5 | Kulkod, Near Church Residential Area 475 55 376 |45

NQ6 | Hosad, Near Bus Stop Residential Area 43.8 55 365 |45

Observations

It is observed that day and night-time equivalent noise levels at all locations are within NAAQS
standards for Industrial, residential and silent zones. :

» Day equivalent noise levels (Ld) ranged between 43.8 to 58.5 dB(A)
» Night equivalent noise levels (Ln) ranged between 36.5 to 46.5 dB(A)
* Noise levels are slightly high in the project site due to the traffic and construction activities.
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Figure Error! No text of specified style in document.-5: Noise Monitoring Results

Secondary Data Analysis

To understand the surrounding environment in a comprehensive manner, noise quality secondary
data comparison is assessed from the baseline data of “EIA/EMP for Proposed Four Laning of
Honnavar Port connectivity road from km 0.00 (Kasarkod side of Honnavar port) to Km 2.580
- (towards NH — 66) connecting Honnavar Port with NH - 66 at Km 195.986 and to improve NH —
66 from Km 195.00 to Km 197.00” which was collected during post-monsoon season 2022.

e Ambient Noise levels during the day ranged between 44.1 to 54.7 dB(A)

Noise monitoring results reveal ambient noise levels are well within the limits as per CPCB
standards.

Inland Surface and Ground Water Quality

The baseline status of water quality has been assessed through the identification of water
resources and appropriate sampling locations for surface and groundwater in the study area. The
water samples were collected once during the study period and were analysed for physical,
chemical and bacteriological parameters. Standard methods prescribed for sampling and analysis
were adopted. Sampling protocol was based on the hydrogeological conditions of the region and
also based on the competitive usage of the respective water source from which the sample has
been collected.

Ground Water Quality

Total Six (03) ground water monitoring locations were identified for assessment in different
villages around the project site based on the usage of ground water by the settlements/ villages
in the study area. The groundwater results are compared with the desirable and permissible water
quality standards as per IS: 10500 (2012) (as amended) for drinking water. Groundwater quality
monitoring locations are given in Table Error! No text of specified style in document.-4. A
combined map showing the Groundwater quality monitoring locations is given as Figure FD0301.
Table Error! No text of specified style in document.-4: Groundwater Monitoring Locations

gt
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1 Honnavar, Near Coastal Police Station | 14°16'37"N | 74°26'25" E
2 Kasarkod, Near Ganesh Mandir 14°14'58"N | 74°26'51" E
3 Karki, Near Bus Stop : 14°17'46"N | 74°26'12" E

Resuits and Discussion

The detailed results are given in Appendix H and summary of the results are given below.

Temperature ranged between 25.6 to 26.4°C.

pH ranged between 6.86 to 7.3.

Salinity ranged between 0.02 to 0.07 ppt.

Electrical Conductivity (EC) ranged between 66 to 286 ps/cm

BOD ranged less than 02 mg/! at all locations

COD ranged less than 04 mg/! at all locations

DO ranged less than 01 mg/l at all locations

Residual free chlorine varied less than 0.02 mg/l at all locations.

Total dissolved solids ranged between 43 mg/l to 186 mg/!

Total alkalinity (as CaCOs) varied between 10 mg/i to 60 mg/I

Total hardness (as CaCOs) ranged between 10 mg/l to 80 mg/I

Calcium ranged between 02 mg/l to 20 mg/l.

Chlorides (as CI) ranged between 10 mg/l to 40 mg/|

Fluorides as (F*) ranged less than 0.1 to 0.5 mg/l at all locations.

Sulphates as (SO.) ranged between 6.6 to 20.8 mg/l.

Nitrates value ranged between 1.2 to 5 mg/!.

Manganese (Mn), Zinc as (Zn), Cadmium (Cd), Arsenic (As), Mercury (Hg), Total Chromium
(Cr), Phenol Compounds, Cyanide (CN) found to be below 0.001 mg/l at all the locations.
Coliforms not detected at any of the locations. Faecal Coliforms were below 2 MPN/ml in all
the water samples. ‘

It is observed that all ground water sample collected within the study area are well within the
permissible limits of drinking water standards IS 10500:2012 (as amended).

Secondary Data Analysis

To understand the surrounding environment in a comprehensive manner, surface water quality
secondary data comparison is assessed from the baseline data of “EIA/EMP for Proposed Four
Laning of Honnavar Port connectivity road from km 0.00 (Kasarkod side of Honnavar port) to Km
2.580 (towards NH - 66) connecting Honnavar Port with NH - 66 at Km 195.986 and to improve
NH — 66 from Km 195.00 to Km 197.00” which was collected during post-monsoon season 2022.

Colour Hazen Units Hazen <5 -

Odour Agreeable Agreeable

Conductivity uslc 1467 893
HValue 7.38 : 6.89

Turbidity NTU ) <1 -

Total Dissolved Solids mg/L 935 572

Chloride as Ci mg/L 220 110

Total Hardness as CaCQ3 mg/L 520 : 290
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Calcium as Ca - mg/L .124.2 76.1

Magnesium as Mg mg/L 51 24.3
Sulphate as SOs mg/L 34.8 11.6
Fluoride as F mg/L 0.7 0.3

Total Alkalinity as CaCOs mg/L 360 140

Total Alkalinity as CaCOs mg/L 360 140

Nitrate as NO3 mg/L 6.1 4.2

Iron as Fe mg/L <0.1 -

Total Coliform, MPN/100mi | mg/L Not Detected Not Detected
E. Coli, MPN/100ml mg/L Not Detected Not Detected

Surface Water Quality

Three (03) surface water monitoring locations were identified for assessment in different villages

around the project site based on the usage of surface water by the settlements/ villages in the
study area.

Water sample analysis with respect 'to physico-chemical, nutrient demand and bacteriological -
parameters having relevance to public health and aesthetic significance are selected to assess

the water quality status with special attention. Standard methods prescribed for surface sampling
and analysis were adopted.

Descriptions of sampling locations are given in FD0301 and Table Error! No text of specified
style in document.-5.

Table Error! No text of specified style in document.-5: Surface Water Monitoring Locations

SW-1 | Sharavati River Near Honavar 14°16'34"N | 74°26'24" E

2 SW-2 | Badgane River Near Pavinkurve | 14°15'53"N | 74°29'15" E
3 SW-3 | Sharavati River Near Hosad 14°20'25"N | 74°25'10"E

Results and Discussion
The detailed results are given in Appendix H and summary of the results are given below.

Temperature ranged between25to 26.1°C. -

pH ranged between 6.88 to 6.75 indicating the surface waters are neutral to slightly acidic in
nature

Electrical Conductivity (EC) ranged between 80 to 128 us/cm
Total Dissolved Solids (TDS) ranged between 52 to 84 mg/l
Total Solids (TDS) ranged between 52 to 84 mg/l

Turbidity ranged between 13.5 to 22.8 mg/I

Total Hardness (as CaCOs) ranged between 20 to 30 mg/l
Total Alkalinity (as CaCOs) ranged between 10 to 30 mg/l
Calcium ranged between 4 to 8 mg/l

Magnesium ranged 2.4 mg/l at all locations.

Chlorides ranged between 10 to 15 mg/

Sulphates ranged between 8.5 to 14.3 mg/l

Nitrates ranged between 2.5 to 3.7 mg/l

BOD ranged between 5 to 6 mg/I

e O ¢ o & o & o 0 o o o
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e COD ranged between 20 to 30 mg/l

» Dissolved Oxygen (DO) ranged between 4 to 4.8 mg/l

e Mercury (Hg), Zinc (Zn) Lead (Pb) Arsenic (As), Cadmium (Cd) is <0. 01 mg/l at all locations
e Total Coliforms recorded were 130 to 210 MPN/100 ml

L 4

Faecal Coliforms recorded were 20 to 30 MPN/100 ml

As per CPCB classification, the samples fall under classification C (Drinking water source after
conventional treatment and disinfection)

Secondary Data Analysis

To understand the surrounding environment in a comprehensive manner, surface water quality
secondary data comparison is assessed from the baseline data of “EIA/EMP for Proposed Four
Laning of Honnavar Port connectivity road from km 0.00 (Kasarkod side of Honnavar port) to Km
2.580 (towards NH — 66) cohnecting Honnavar Port with NH - 66 at Km 195.986 and to improve
NH — 66 from Km 195.00 to Km 197.00” which was collected during post-monsoon season 2022.

Hazen 25 30
Odour Disagreeable | Disagreeable
Conductivity, ysicm - 921 2840
pH Value 7.86 7.71
Turbidity NTU 21.4 224
Total Dissolved Solids mg/L 597 1980
Chloride as C mgl (120|500
Total Hardness as CaCQO3 | mg/L 210 580
Calcium as Ca, mg/L 56.1 160
Magnesium as Mg mg/L 17 84
Sulphate as S04 mg/L.’ 159 . 3514
Fluoride as F mgl 0.3 1.1
Total Alkalinity as CaCOs | mg/L 220 ) 290
Nitrate as NOs . mg/L 4.1 121
Iron as Fe mg/L <0.1 0.3
Dissolved Oxygen mg/L 34 4.2
Total Coli form, MPN/100ml | 12 60
E. Coli, MPN/100ml MPN/100mi | <1 <1

Soil Quality Monitoring

Soil plays a vital role in EIA study because disturbance in the soil will leads to deterioration of
other components of environment such as air, water quality and health. It is essential to determine
the potential of soil in the area and identify the current impacts of urbanization on soil quality and
also predict impacts due to the proposed construction. Accordingly, a study of assessment of
baseline soil quality carried out.

The Baseline monitoring for soil-quality has been conducted during the study period at 5 locations.
The soil collection was carried out once during the study period based on which the Physio-
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Chemical were analysed. The soil quality monitoring locations are given in FD0301 and in the
Table Error! No text of specified style in document.-6

Table Error! No text of specified style in document.-6: Soil Quality Monitoring Locations

$-1 Project Site 14°16'55"N | 74°25'34" E

§-2 Honnavar, Near fish Market 14°16'36"N | 74°26'25" E

S-3 Kasarkod, Near Ganesh Temp_le 14°14'50"N | 74°26'53" E
S4 Karki, Near sharadha Hospital 14°17'58"N | 74°26'03" E

O [N |-

S5 Apsarakonda, Near Beach -14°14'17"N | 74°26'34" E

Results and Discussion

The detailed results are given in Appendix H and the summary of the results are given below:

Sand -40-60% and Silt — 16-28%, Clay 22-35% at monitored locations
pH of soil ranged between 6.5 and 7.12 showing slightly acidic to slightly alkaline nature
Electrical Conductivity varied between 126 ps/cm and 176 ps/cm.
Water holding capacity varied between 2.3 inch/foot and 5.8 inch/foot
Infiltration rate varied between 15.2 mm/hr and 20.5 mm/hr '
Bulk density varied between 1.5 gm/cc and 2.62 gm/cc

Permeability varied between 3.2 and 4.2- cm/hr

Porosity varied between 0.36 % and 0.52%

Organic Matter varied between 0.64 % and 1.1 %

Organic Carbon varied between 0:36 % and 0.64 %

Zinc (Zn) varied between 0.32 mg/kg and 0.92 mg/kg

Copper (Cu) varied between 0.08 mg/kg and 0.16 mg/kg

Iron as Fe varied between 0.48 mg/kg and 0.64 mg/kg

Sodium Absorption Ratio SAR ranged between 1.05 and 1.46 meq/kg
Available Nitrogen varied between 398 mg/kg and 454mg/kg

Available Phosphorus as P varied between 126 mg/kg and 185 mg/kg
Available Potassium as K varied between 75 mg/kg and 91 ma/kg
Nickel as Ni, Manganese as'Mn, Chromium as Cr ranged below 1mg/kg

- Secondary data analysis

To understand the surrounding environment in a comprehensive manner, soil quality- secondary
data comparison is assessed from the baseline data of “EIA/EMP for Proposed Four Laning of
Honnavar Port connectivity road from km 0.00 (Kasarkod side of Honnavar port) to Km 2.580
(towards NH — 66) connecting Honnavar Port with NH - 66 at Km 195.986 and to improve NH —
66 from Km 195.00 to Km 197.00” which was collected during post-monsoon season 2022.

Coarse Sand ' ' % 17 10.5
Fine San % 25.8 225
Silt % 28.9 24.5
Clay ) % - 36.6 32.7
Cation Exchange capagcity Ma/kg 29.5 24.3




1009

pH (1:2.5) 7.58 712
Electrical Conductivity (1:2.5) psicm 186 119
Organic Matter % 1.56 1.2

Nitrogen as N Kg/ha 914 75.9
Phosphorous as P « Kg/ha 374 30.3
Potassiumas K Kg/ha 35.2 286
Calcium as Ca ' mglkg 29.6 254
Chloride as Cl ' mag/kg 89 729
Moisture Content % 10.8 84

Magnesium as Mg mg/kg 17.2 12.8
Sulphates as S04 mg/+00g | 14.7 12.1
Zinc as Zn mg/kg 55 138

Marine Environment

The Marine sampling locations were carried out at 14 locations including estuarine area of
Sharavati River. The MSL map is given as FD0302.

1 MSL-1 14°16.890'N | 74°25.917'F 2.3
2 MSL-2 14°17.571'N | 74°25.649'F 2.5
3 MSL-3 14°18.008'N | 74°25.500'E 2.0
4 MSL-4 14°18.595'N | 74°24.668'E 55
5 MSL-5 14°18.079N | 74°24.929E 4.5
0 MSL-6 14°17 409N | 74°25.027'E 5.0
7 MSL-7 14°16.748'N | 74°25.312E 55
8 MSL-8 14°16.954'N | 74°24.605'E 8.0
9 MSL-9° 14°16.348'N | 74°23.751'E 11.5
10 MSL-10 14°15447'N | 74°22.397'E 16.5
" MSL-11 14°16.564'N | 74°20.142'E 20.0
12 MSL-12 14°18.652'N | 74°21.830'E 13.5
13 MSL-13 14°18.193N | 74°23.359E |  10.0
14 MSL-14 14°17.842'N | 74°24.4016'E 8.2

Sea/Harbour Water Quality

Physico-Chemical Parameters

Temperature: The water temperature was recorded from 30.16°C to 31.88°C. The lowest water
temperature was found in MSL-11 and the highest temperature was found MSL-1

Salinity: The salinity varied from 4.52 PSU to 35.39 PSU. The lowest salinity was found in MSL-
1 and the highest salinity was found in MSL-4 .
Turbidity: The turbidity ranged from 0.84 NTU to 8.97 NTU (average: 2.23+1.55 NTU). The
lowest turbidity was observed in MSL-11 and the highest turbidity was observedin MSL-5
Dissolved Oxygen: The dissolved oxygen varied from 4.43 to 8.34 mg/l (average: 6.98+0.98
mg/l). The lowest DO was found in MSL-11 (bottom) and the highest DO was found in MSL14
Biochemical oxygen demand: The BOD varied from 1.08 mg/l to 2.86 mg/l (average: 1.66+0.60
mg/l). The highest BOD was found in MSL-14. In two stations (MSL-10 and MSL-12)
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The Results of Physico-chemical parameters of marine water is shown in the Figure Error! No

text of specified style in document.-6 to Figure Error! No text of specified style in
document.-7. '

Figure Error! No text of specified style in document.-6: DO in the water samples of study
locations ’

Figure Error! No text of specified style in document.-7: BOD in the water samples of study
locations
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Nutrients :
Nitrate: Concen‘tratlon of Nitrate ranged between 0 to 0.32 umol/l mlnlmum was recorded in the
MSL-7 and maximum was recorded in MSL-10
Nitrite: Concentration of Nitrite ranged between 0.01 to 0.06 umol/l, minimum was recorded in
the MSL-11 and maximum was recorded at MSL-9 & MSL-1
Total Phosphate: Concentration of total phosphate ranged between 0.14 to 0.45 pmol/l, where
the minimum level was recorded in MSL-3 & MSL-2 and maximum was recorded in MSL-14.
Silicate: Concentration of Silicates ranged between 17.96 to 111.72 pmol/, minimum level was
recorded in MSL-12 and maximum was recorded in MSL-1.
Ammonia: Concentration of Ammonia ranged between 0.71 to 2.07 pmol/l minimum level was
recorded in MSL-3 and maximum was recorded in MSL-1.

The Results of Nutrients in marine water are shown from Figure Error! No text of specified
style in document.-8 to Figure Error! No text of specified style in document 12.

B NO3 (p/1)

S ﬁ@”ﬁ‘ﬁﬁﬁﬁ@

Figure Error! No text of specified style in document.-8: Nitrates in the study locations
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Figure Error! No text of specified style in document.-9: Nitrites in the water samples_of study
locations '
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Figure Error! No text of specified style in document.-10: Total Phosphate in the study locations

w PO4 (uvl)

B S04 (/1)

FELIF ISP ¢

Figure Error! No text of specified style in document.-11; Silicates in the water samples of study
locations
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B NH4 (UMA)
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Figure Error! No text of specified style in document.-12: Ammonical Nitrogen in the study
locations

°

Marine Sediment

The marine environment of the project region has been studied for the evaluation of baseline
information and the existing marine environmental conditions around the site were established
"through collection and analysis of water and sediment samples in the project region.

The potential impacts due to the construction and operation of the proposed project components
will be felt on the marine environment. Therefore, existing marine environmental conditions were
monitored to establish the baseline status. This will remain as benchmark data for monitoring
environmental impacts due to various project activities. The locations in the marine monitoring
network were selected such that the existing baseline conditions in the area likely to be affected
by the effect of potential environmental impacts of the project activities.

The detailed results are given in Appendlx H and summarised results are given below.
Phys:co—chem/ca/ parameters

Sediment texture analyS|s indicates that sand, silty sand and sandy silt and clay were observed
in the study area. The sand fraction ranged from 0.02 to 97.44%, silt fraction ranged from 2.16%
to 99.32 and clay fraction ranged from 0.08to 1.69% as shown below.
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Figure Error! No text of specified style in document.-13: Clay concentration % in marine
sediment
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Figure Error! No text of specified style in document.-14: Sand concentration % in marine
sediment
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Figure Error! No text of specified style in document.-15: Silt concentration % in marine
sediment ‘ ]

Trace Metals

Aluminium: Concentration of Al ranged 7.27 to 14.43 %, min at MSL-3 and Max at MSL-8
- respectively. :

Calcium: Concentration of Ca ranged 0.36 to 2.26 %, min at MSL-2 and Max at MSL-8
respectively.

Iron: Concentration of Fe ranged 0.6 t0 6.35 %, min at MSL-2 and Max at MSL-8 respectively.
Magnesium: Concentration of Mg ranged 0.03 to 2.38 %, min at MSL-3 and Max at MSL-8
respectively. .

The Results of Nutrients in marine sediment is shown from Figure Error! No text of specified
style in document.-16 to Figure Error! No text of specified style in document.-19
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Figure Error! No text of specified style in document.-16: Aluminium % in the sediment-samples
of study locations
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Figure Error! No text of specified style in document.-17: Calcium % in the sediment samples
of study locations

wFe {95

ﬁﬁﬁ@‘?&%’ ﬁ’ﬁﬁﬁy & ,g}f ﬁﬁﬁ

Figure Error! No text of specified style‘in document.-18: Fe % in sediment samples in the study
locations .
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Figure Error! No text of specified style in document.-19: Magnesium % in the sediment
samples of study locations

Heavy Metals

Mei'cury Concentration of Hg ranged upto'O 05 pg/g at MSL-11.
Chromium: Concentration of Cr ranged 14.55 to 217.65 pg/g, min at MSL-2 and Max at MSL-8
respectively.

Zinc: Concentration of Zn ranged 21.8 to 115.9 pg/g, min at MSL-2 and Max at MSL-5
respectively.

Nickel: Concentration of Ni ranged 18.33 to 98.2 pg/g, min at MSL-2 and Max at MSL-8
respectively.

Copper: Concentration of Cu ranged 945 to 63.37 ug/g, min at MSL-2 and Max at MSL-8
respectively. -

Cobalt: Concentration of.Co ranged 0.78 to 22.38 ug/g, min at MSL-3 and Max at MSL-4
respectively

Lead: Concentration of Pb ranged 3.14 to 19.75 pg/g, min at MSL-2 and Max at MSL-8
respectively.
Arsenic: Concentration of As ranged 4.18 to 29.52 ug/g, min at MSL-2 and Max at MSL-4
respectively.
Cadmium: Concentration of As ranged 4.18 to 29.52 ug/g, min at MSL-2 and Max at MSL-4
respectively.

Manganese: Concentration of As ranged 4.18 to 29 52 pg/g, min at MSL-2 and Max at MSL-4
respectively.

The Results of Heavy Metals in marine sediment is shown from Figure Error! No text of
specified style in document. -20 to Flgure Error! No text of specified style in document.-27.
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Figure Error! No text of specified style in document.-20: Mercury concentration in the Marine
sediment
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Figure Error! No text of specified style in document.-21: Chromium concentration in the Marine
sediment : '
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Figure Error! No text of specified style in document.-22: Zinc concentration in the Marine
sediment '
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Figure Error! No text of spécified style in document.-23: Nickel concentration in the Marine
sediment
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Figure Error! No text of specified style in document.-24: Copper concentration in the Marine
sediment
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Figure Error! No text of specified style in document.-25: Cobalt concentration in the Marine
sediment -
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Figure Error! No text of specified style in document.-26: Lead concentration in the Marine
sediment
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Figure Error! No text of speC|f|ed style in document.-27: Arsenic concentration in the Marine
sediment .
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Figure Error! No text of specified style in document.-28: Cadmium concentration in the
Marine sediment
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Figure Error! No text of specified style in document -29: Manganese concentratlon in the
Marine sediment

Marine Biology
Bacterial population
Total viable count of Bacteria

Total viable count of bacteria varied between 3 x 10® CFU 100mL-" at MSL-13 and MSL-14 and 4
x 10* CFU 100mL! at MSL-5 as shown in following table.

Table Error! No text of specified style in document.-7: Total viable count of bacteria

MSL-1 | Surface Water 2 x 104
MSL-2 | Surface Water 3x 104
MSL-3 | Surface Water 3.9x104
MSL-4 | Surface Water 2x 104
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MSL-5 | Surface Water 4 x 104

MSL-6 | Surface Water 1.2x 104
MSL-7 | Surface Water 2x 104
MSL-8 | Surface Water 1.9x 104
MSL-9 | Surface Water 7x108 -
MSL-10 | Surface Water 1.9x 104
MSL-10 | Bottom Water 5x103
MSL-11 | Surface Water 1.3x 104
MSL-11 | Bottom Water 7x103
MSL-12 | Surface Water 2.5x 104
MSL-12 | Bottom Water 6x108
MSL-13 | Surface Water - 3x108 .
MSL-14 | Surface Water 3x 103

Total E. coli and Other Coliforms Count

Total E. coli count of bacteria varied between 1 x 10" CFU 100mL"" at MSL-3 and MSL-9 and 2 x
10" CFU 100mL™" at MSL-6 and MSL-8 as shown in following table. No E. coli growth was
observed in other marine sampling locations.

Other coliforms gount varied between 3 x 10" CFU 100mL™" at MSL-9 and 8.2 x 102 CFU 100mL"
' at MSL-3. No coliforms growth was detected in marine sampling locations MSL-4, MSL-10, MSL-
12, MSL-13 and MSL-14. At MSL-11, other coliforms were observed in surface water sample
which were absent in bottom water.

Table Error! No text of specified style in dodument.-8: Total E. coli and Other Coliforms
Count .

MSL-1 | Surface Water | Nil 14 x 102
MSL-2 | Surface Water | Nil 3.7x102
MSL-3 | Surface Water (1 x 101 8.2 x 102
MSL-4 | Surface Water | Nil Nil
MSL-5 | Surface Water | Nil 2.6 x 102
MSL-6 | Surface Water |2 x 101 2.6 x 102
MSL-7 | Surface Water |  Nil 1x102
MSL-8 | Surface Water |2 x 101 4.3x 102
MSL-9 | Surface Water |1 x 10! 3x10?
MSL-10 | Surface Water | Nil Nil
MSL-10 | Bottom Water | Nil Nil
MSL-11 | Surface Water | . Nil 4 x 10!
MSL-11 | Bottom Water | Nil Nil
MSL-12 | Surface Water |  Nil Nil
MSL-12 | Bottom Water | Nil Nil
MSL-13 | Surface Water | Nil Nil
MSL-14 | Surface Water [  Nil Nil

, Total Faecal Coliforms Count

Total faecal coliforms count varied between 1 x 10" GFU 100mL"! at MSL-9 and 7 x 10" CFU
100mL" at MSL-6 as shown in following table. Faecal coliforms growth was observed only at five
marine sampling locations viz. MSL-2, MSL-3, MSL-6, MSL-8 and MSL-9

Table Error! No text of specified style in document.-9: Total Faecal Coliforms Count
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MSL-1 Surface Water
MSL-2 Surface Water 4 x101
MSL-3 | Surface Water 3x 10!
MSL-4 Surface Water Nil
MSL-5 Surface Water Nil
MSL-6 Surface Water 7x101
MSL-7 Surface Water Nil
MSL-8 | Surface Water . 5x10!
MSL-9 Surface Water - 1x 101
MSL-10 | Surface Water Nil
MSL-10 | Bottom Water Nil '
MSL-11 Surface Water . Nil
MSL-11 Bottom Water Nil
MSL-12 | Surface Water Nil
MSL-12 Bottom Water Nil
MSL-13 | Surface Water Nil
MSL-14 | Surface Water Nil

Total Vibrio Count

Total Vibrio count varied between 1x10' CFU 100mL™" at MSL-12 and 5. 2x103 CFU100 mL" at
MSL-7 as shown below.

Table Error! No text of specified style in document.-10: Total Vibrio Count in water samples

MSL-1 | Surface Water 6 x 101
MSL-2 | Surface Water 1.6x102
MSL-3 | Surface Water 1.18 x 103
MSL-4 | Surface WVater 5x 10
MSL-5 | Surface Water 9x10?
MSL-6 | Surface Water ‘ 5.9 x 102
MSL-7 | Surface Water 5.2 x 108
MSL-8 | Surface Water ' 84x102
MSL-9 [ Surface Water 2x 101
MSL-10 | Surface Water 4 x 10
MSL-10 | Bottom Water 1.27 x 103
MSL-11 | Surface Water | - 4.5 x 102
MSL-11 | Bottom Water 6.2 x 102
MSL-12 | Surface Water 1x 10!
MSL-12 | Bottom Water 1.7 x 102
MSL-13 | Surface Water 1.2 x 102
MSL-14 | Surface Water 1.78 x 103

Total Paeudomonas Count

Pseudomonas growth was observed onIy at six marine sampllng locations viz. MSL-1, MSL-5,
MSL-8 (1 x 10" CFU 100mL 1), MSL-2 (3 x 10" CFU 100mL""), MSL-3 and MSL-6 (4 x 10" CFU
100mL") as shown -

Table Error! No text of specified s’tyle in document.=11: Total Pseudomonas Count in marine
water samples

3
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MSL-1 Surface Water 1x 101
MSL-2 | Surface Water 3x 101
MSL-3 | Surface Water , 4x 101
MSL-4 Surface Water ’ Nil
MSL-5 Surface Water 1x 101
MSL-6 | Surface Water | - . 4% 10!
MSL-7 | Surface Water B Nil
MSL-8 Surface Water 1x 101
MSL-9 Surface Water Nil
MSL-10 | Surface Water Nil
MSL-10 | Bottom Water Nil
MSL-11 | Surface Water ' Nil
MSL-11 Bottom Water Nil
MSL-12 | Surface Water Nit
MSL-12 | Bottom Water Nil
MSL-13 | Surfack Water Nil
MSL-14 | Surface Water . Nil

Total Salmonella & Shigella Count

Salmonella growth was observed only at six marine sampling locations viz. MSL-2, MSL-5, MSL-
6, MSL-8 (1 x 10" CFU 100mL""), MSL-7 (2 x 10" CFU 100mL"") and MSL-3 (9.x 10" CFU 100mL"
') as shown in following table.

Total Shigella count varied between 1 x 10" CFU 100mL" at MSL-5, MSL-10 and MSL-12 and
1.36 x 10° CFU 100mL"" at MSL-8 as shown in following table. No Shigella growth was observed
at MSL-4, MSL-9 and MSL-13. At the same time, at MSL-10, MSL-11 and MSL-12 growth of
Shigella was observed only in bottom water sample.

Table Error! No text of specified style.in document.-12: Total Salmonella and Shigella Count
in water samples

MSL-1 | Surface Water 1.9 x 102
MSL-2 | Surface Water 1x 10 2.3x102
MSL-3 | Surface Water ~9x 101 8.3 x 102
MSL-4 | Surface Water Nil Nil
MSL-5 [ Surface Water 1x 101 © 1x10
MSL-6 | Surface Water 1x 10! 1.8 x 102
MSL-7 | Surface Water 2 x 10! - 1.35x 103
MSL-8 | Surface Water| - 1x 101 1.36 x 103
MSL-9 | Surface Water ~ Nl Nil
MSL-10 | Surface Water _Nil Nil
MSL-10 | Bottom Water Nil 1 x 10!
MSL-11 | Surface Water Nil. Nil
MSL-11 | Bottom Water Nil 5.4 x 102
MSL-12 | Surface Water Nil . Nil
MSL-12 | Bottom Water Nil 1x 101
MSL-13 | Surface Water Nil Nil
MSL-14 | Surface Water Nit 5x 101
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' Phytoplankton community structure and biomass

As total 34 genera of phytoplankton were observed in the water samples collected from the
estuarine and coastal region of Honnavar in April 2024. The abundance was varied between 375
- 35100 cells/litre. The number species found in each sample had a range of 3-18. The Shannon
diversity was ranged between 0.8-1.6. Out of 17 samples, 7 had high evenness (uniform
abundance among species) and 10 samples had less evenness (dominance of few species). The
biomass (chlorophyll-a) was ranged between 0.19 and 2.33 ug/L. Out of 34 genera observed, 15
were dominated by abundance (>5% contributed). Only 7 genera (Coscinodiscus spp.,
Pleurosigma spp., Ornithocercus spp., Trichodesmium spp., Leptocylindrus spp., Staurastrum
spp., Skeletonema spp.) had >20% of cell abundance.

29
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Figure Error! No text of specified style in document.-30: The graph shows the phytoplankton '

biomass (Chi-a) and different diversity indices at each location around Honnavar estuary
and coastalregion.’

Note: The repeated labels in x-axis indicate the bottom water sample of same location

Table Error! No text of specified style in document.-13: The percentage cont_ribution of
dominant phytoplankton species (cell abundance > 5%) observed at dlfferent.
locations around Honnavar estuary and coastal region :

Coscinodiscus spp. | 54.5 | 53 | 60.8 [ 45.5 | 67.9 168.6] 79.0 |57.6|33.3155.6| 63.1 [50.0(63.4[13.1| 74.2 {45.3|23.0
Pleurosigma spp. | - - 163 - - - - - |67 - | 81 [1541248] - - - -
Ornithocercus spp. | - - - 9.1 - - - - | 6.7(25.0] 193 |115] - | - |101 ]52.0
Rhizosolenia spp. - - - - - - - | 86] - - - - - - - -
Nitzschia spp. - - | 76 - - 0 - - - - - - - -
Prorocentrum spp. | - - - 9.1 - - - - | 671586 - 771 - -
Chaetoceros spp. L - - - - - - - - - - - |15} - -
Thalassiosira spp. | - - - - - - - |65 - - -1 - -
Protoperidinium spp.[ - - - - - - - - - 156
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Oscillatoria spp. - - 182 - | - - |- - [738] - -

Leptocylindrus spp. | 11.7 28| 182|167 196 - ] -

Staurastrum spp. | 28.6 | 9.0 | - - 7.7 [12.8] - - 133356 - - - |- - -

Skeletonemaspp. | - (280 - - - - - 179

Pseudonitzschia spp.| - - - - - - - - 1133] - - - -] - - -

Eucampia spp. - - |- 9.1 - - - I N - N B -

Exhibit Error! No text of specified style in document.-1 ﬁ_fﬁé‘r’ﬁicroscopic images of dominant
phytoplankton observed at Honnavar estuarine and coastal waters

Where (a) Trichodesmium spp. (b) Coéc{nbdi&éus jsp. (c) Ormithocercus sp. (d) Staurastrum spp. (e) Pleurosigma spp. (7
Leptocylindrus sp. S R o . : )
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Zooplankton |

The zooplankton abundance varied from 852 Nos./m? to 15537 Nos./m® (average 7237+4032
Nos./m?). The lowest abundance was found in MSL-1 and the highest was observed in MSL-12.
The zooplankton biomass varied from 0.06 mi/m3 to 0.98 ml/m3 (average: 0.58+0.29 mi/m3). The
lowest biomass was found in MSL-1 and the highest was observed in MSL-12. The dominant
zooplankton groups observed were copepods, appendicularia, chaetognatha, gastropods. In
stations MSL-10 and MSL-14, high number of echinoderm larvae was observed compared to
other stations. The highest number of taxa was observed in MSL-8 (19 taxa) and MSL-12 (20
taxa). The number of taxa was lower in estuaﬁ_ne region compared to coastal regions.
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Figure Error! No text of specified style in document.-31: Zooplankton abundance and
biomass in estuarine and coastal areas of Honnavar during April 2024

Benthos

Benthic fauna is a crucial component of the marine ecosystem with multiple ecological roles. They
are broadly divided into three distinct groups based on their size namely macrobenthos (>500
um), meiobenthos (500 — 63 um) and microbenthos (< 63 pm). Due to their size rangeand various
feeding habits they contribute to different levels in the marine food chain. Additionally, their limited
mobility, and diverse species with different tolerances to stress andenvironmental perturbation
make them important biomarkers in assessmg the health of the marine ecosystem at spatlal and
temporal scales.

Macro benthos,

During the present survey of coastal regions of Honnavar, a total of 30 taxa of benthic fauna were
recorded belonging to a wide range of taxonomic groups viz., Polychaeta, Amphipoda, Cumacea,
Bivalvia, Gastropoda, Ophiuroidea, and Chaetognatha. Polychaeta, with 19 taxa (63%), was the
most dominant group, followed by Crustacea 5 taxa (16.6%) and Gastropoda, 4 taxa (13%).
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Figure Error! No text of specified style in document.-32: Taxonomic composition (%) of
Macrobenthos in Honnavar coastal region

The abundance of macro benthic fauna varied between 119 ind.m™ to 928 »ind.r‘n‘z. The lowest
abundance was found in MSL-2 and the highest was observed in MSL-7.

Figure Error! No text of specified style in document.-33: Abundance of benthic fauna in the -
coastal region of Honnavar

Each station represented a variable abundance of particular fauna and few taxa were specific to
one or two particular stations. For the assessment of diversity, three diversity indices viz.,
Margalef's index (d), Pielou’s evenness (J') and Shannon-Wiener index (H’) were calculated.All
the indices revealed MSL-6 as the most diverse station concerning benthic fauna whereas MSL-
8 was the least diverse.
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| Sternaspis | [ Aglaophamus | [ Syliis” ]

| Umbonium © [ Ancilla] |  Gemmula |

| Glycera | . [ Notomastus | [ Lumbrineris_

Exhibit Error! No text of specified style in document.-2: Sbme selected macrobenthic species
from coastal regions of Honnavar '

Meibenthos

Meiobenthos are considered as an important link between macro and microbenthos in the
sediments. It indirectly improves the rate of carbon mineralization in sediments by encouraging
microbial activity through predation, and/or directly through feeding of detritus material contributed
by larger deposit-feeding invertebrates. Meiobenthic community are also known in helping
stabilization of the sediment through their mucus secretion and thus act as a potential
microbioturbators. They increase productivity of shallow waters by enhancing recirculation of
nutrients, augment energy flow, and mineralization of organic matter.

During the present survey of coastal regions of Honnavar, meiobenthos recorded belonged toa
wide range of taxonomic groups viz., Nematoda, Oligochaeta, Copepoda, Amphipoda, Cumacea,
and Polychaeta. Nematoda, was the most dominant group, followed by Oligochaeta.

The abundance of meiobenthic fauna varied between 1 ind/10 cm? to 151 ind/10 cm?, with the
highest and lowest abundance found in MSL-10 and MSL-1 respectively. There was no
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meiobenthic fauna in 4 stations, namely — MSL—Z, MSL-3, MSL-4 and MSL-14. Percentage
composition of meiofaunal group from study site is presented below.

Figure Error! No text of specified style in document.-34: Percentage compositibn of
- meiofauna at Honnavar coastal region

Nematoda was found dominant and was the major organism in meiofaunal composition at all the
stations. Oligochaeta was the next dominant group followed by Copepods and Polychaetes.
Amphipoda and Cumaceans contributed less than 2 percentages to meiofaunal composition.
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Figure Error! No text of specified style' in docunﬁent.-35: Abundance of meiofauna at each
sampling location '

Marine Flora Fauna
Marine Turtle Nesting areas

Man Made turtle breeding / hatchery sites are present near the project area. Report on Water
Quality and Biological Parameters Related to Rapid Marine Environmental Impact Assessment
Studies in connection with Port development at Honnavar carried out by NIO is enclosed as
Appendix 1. '
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Marine Flora

In the sand dune area ten species were recorded belonging to ten different families Table Error!
No text of specified style in document.-14. Spinifex littoreus and Ipomoea pes-caprae was
found to be the common species occurring in both core and project influence area.

Table Error! No text of specified style in document.-14: List of sand dune flora species
recorded during survey ‘

Aizoaceae Sesuvium portulacastrum
Asteraceae Launaea sarmentosa
Casuarinaceae | Casuarina equisetifolia
Convolvulaceae | Ipomoea pes-caprae

Fabaceae Crotalaria pallida
Myrtaceae Syzygium sp.
Pandanaceae Pandanus sp. -
Poaceae Spinifex littoreus
Rubiaceae Oldenlandia sp. ,

Verbenaceae Lantana camara




1033 , - '

Exhibit Error! No text of specified style in document.-3: Observed Sand dune floral species

Where: a. [pomoea pes-caprae b. Spinifex littoreus ¢. Launaea sarmentosa d. Sesuvium portulacastrum e. Lantana camara f.
Syzygium sp. g. Pandanus sp. h.Crotalaria pallida '

Table Error! No text of specified style in document.-15: Location of sand dune flora observed
at the proposed core site

Station-1 | 14° 17.800'N | 74° 25.523'E Poaceae Spinifex littoreus
Station-2 | 14° 17.722N | 74° 25.520€ | COmVollaceae | lpomoea pes-capras
Aizoaceae Sesuvium portulacastrum

Station-3 | 14° 17.492'N | 74° 25.486'E | Asteraceae Launaea sarmentosa
Station-4 | 14° 17.322N | 74° 25’435.5 Casuarinaceae | Casuarina equisetifolia

Station-5 | 14° 16.992'N | 74° 256.531'E
Station-6 | 14° 16.946'N | 74° 25.543'E

The present survey also revealed the presence of three salt marsh species represented by
Sesuvium portulacastrum, Porteresia coarctata and Scirpus littoralis.
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Exhibit Error! No text of specified style in document.-4: Species observed in salt marshes
Mangroves |

Mangrove primary survey revealed presence of a total ten mangrove species belonging to five
families. The dominant mangrove species were Sonneratia alba, and Kandelia candel followed by
Sonneratia caseolaris, Acrostichum aureum, Avicennia officinalis, Acanthus ilicifolius, Aegiceras
corniculatum, Rhizophora mucronata, and Excoecaria agallocha. Species such as Bruguiera
gymnorhiza have only been found in one plot. Three common mangrove associateswere found
in majority of the mangrove plots. '

Table Error! No text of specified style in document.-16: List of mangroves and the associate
flora recorded during field survey '

Avicennia officinalis (Linnaeus, 1753)
Acanthaceae Acanthus ilicifolius (Linnaeus, 1753) gy .
. Excoecaria agaflocha (Linnaeus, 1759) Lythraceae
Euphorbiaceae o,
Sonneratia alba Sm.
Lythraceae Sonneratia caseolaris (Linnaeus)
. Sonneratia caseolaris (Linnasus)
Primulaceae , .
Aegiceras corniculatum (L.) Blanco
Pteridaceae Acrostichum aureum L.
_ Rhizophora mucronata (Lam) .
Rhizophoraceae Kandelia candel (L.)
. i
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Apocynaceae Cerbera manghas
Fabaceae Derris trifoliata
Lamiaceae Volkameria inermis

Exhibit Error! No text
the survey

of specified style in document.-5: Mangrove species récorded during °
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The overall tree density ranged between 1140/ha to 4400/ha at mangrove patch located oppositeto
core area of proposed site. In project influence area, tree density value varied 2300/ha to 6500/ha.
In terms of basal area, minimum (5.8 m¥ha) and maximum (110.3 m¥ha) was recorded. The
mean girth and height minimum and maximum value recorded as 15.4cm and 4.7m and 43.3cm
and 6.5m, respectively. Regeneration potential of mangrove ranged between 1000/ha and
4800/ha and was due to huge plantation of Kandelia candel by the forestdepartment. The
complexity index of mangroves recorded varied 0.01 to 0.67.

Seagrass

In coastal areas of Karnataka, huge seagrass beds are not reported, however there are report of
two species of seagrass Ruppia maritima and Halophila beccarii occurring .along Swarnasvta
Chakra, Haladi, Kollur, and Venkatapur estuary.

In Honnavar, there is no earlier reports or scientific publication mentioning the occurrence of
seagrass. However, during our survey, we found presence of huge seagrass bed of Halophila sp.
occurring adjacent to the mangrove forest patch situated in the sharavathi estuary. The seagrass
bed is located 3.4 km away towards the south direction of the proposed core project site area.
The approximate area of seagrass was found to be around five to seven hectares, however more
detailed season sampling is required to confirm the exact area and the presenceof any other
seagrass species.

Seagrass are listed as Ecologically Sensitive areas as per CRZ notification, 2019 and classified
as CRZ1A and protected under the Environment (Protection) Act 1986. :

Avifauna in mangrove area

During our mangrove' survey, we have recorded avifauna found foraging from the saltmarsh and
mangrove areas. A total eleven species were recorded, out of which Oriental white ibis was
categorized as near threatened (NT) according IUCN Red List of Threatened Species.

Table Error! No text of specified style in document.-17: Avifauna in mangrove area

Little cormorant Microcarbo niger

Little egret Egretta garzefta

Grey heron Ardea cinerea.
Brahminy kite Haliastur indus
Grey-headed swamphen Porphyrio poliocephalus
Median egret Ardea intermedia
Oriental white ibis Threskiornis melanocephalus
Indian pond heron Ardeola grayii
Red-wattled lapwing Vanellus indicus
Sanderling Calidris alba

Marsh sandpiper Tringa stagnatilis

The avifauna documented was based on a rapid field survey in the month of April, 2024. Hence, the
data should not be treated as a comprehensive or conclusive account of the avifauna foundin
mangrove area of Honnavar/Sharavati estuary. Avifauna species spotted during the survey is
shown in Exhibit Error! No text of specified style in document.-6. :
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a. Sanderling b. Oriental white ibis ¢. Indian pond heron
. d. Red- wattled lapwing e. Marsh sandpiper

a. Little cormorant b. Little egret ¢. Grey Heron d. Brahminykite
e. grey-headed swamphen f. Median egret

Exhibit Error! No text of specified style in document.-6: Avifauna species in mangrove area
Terrestrial Flora and Fauna

Biodiversity encompasses a variety of existing life forms, the écological roles they perform and
the genetic diversity they contain (FAO, 1989).

The Honavar is situated on the northern bank of the river Sharavathi to the north of Bhatkal and
to the south of Karwar. The river Sharavathi is navigable up to Gersoppa in the up Ghat. The
present Honavar is also called Ponnavaru or Honnavaruin ancient times which literally means
golden village. This place might have derived its name from the plant name Honnavar, which is
called Tangadi (Gaz.Kar.VIl.Kan:925) in Kannada'. :

General Description of Study Area

For better understanding of the habitat setup and identification of influences/impacts, the study
was carried in both core zone and buffer zone. '

Core Zone (Project area) study: Quantification has been done for the trees, shrubs, herbs,
grasses and terrestrial & arboreal fauna in the core area. Status of natural vegetation, soil type,
and associated services were also recorded. Maximum effort has been taken to assess the

1 Working Plan for the Forests of Honnavar Division (2022-2023)
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damage to be caused by the activity (if any) in the core zone and suggest appropriate
implementable conservation action plari (if any). Project area mainly dominated by Cocos
nucifera, Casuarina equisetifolia and Acacia auriculiformis.

Buffer zone/PIA (Study area) study:
The following habitats are investigated in the study area:

e Vegetation type (Agriculture, Plantation types, Avenue plantations, Mangroves and Reserve
Forests) .

e Terrain type (Plain & Undulating)
e Aquatic Habitat (lentic and lotic)

The forests in the study area represent a wide range of diversity in composition and quality due
to edaphic, biotic and climatic factors. The UttaraKannada District is primarily an agriculture
District with very limited presence of Industry. The district is known for its Dhan (paddy), Pan
(Betel) and Meen (Fish). The vegetation ranges from jungle and coastal aréa comprising species
like Acacia auriculiformis, Acacia nilotica, Alstonia scholaris, Anacardium occindentale, Areca
catechu, Azadirachta indica, Butea monosperma, Cassia fistula, Casuarina equisetifolia, Ceiba
pentandra, Cocos nucifera, Cordia dichotoma, Excoecaria agallocha, Ficus benghalensis, Ficus
racemosa, Ficus religiosa, Limonia acidissima, Mangifera indica, Manilkara zapota, Melia
azedarach, Pandanus fascicularis, Peltophorum pterocarpum, Phoenix sylvestris, Phyllanthus
emblica, Pongamia pinnata, Psidium guajava, Syzygium cumini, Tamarindus indica, Terminalia
arjuna, Terminalia catappa, Thespesia populnea, Avicennia marina, Avicennia officinalis,
Bruguiera gymnbrrhiza, Ceriops decandra, Rhizophora mucronate and Sonneratia alba.

The following forest types (as per H. G. Champion and S. K. Seth’s qlassification) occur in the
study area includes ~

1AC4 (Evergreen Forest)

2AC2 (Semi-evergreen Forest)

3BC1 (Teak bearing Moist Deciduous Forests)
3BC2 (Moist Mixed Deciduous Forests)

2/E4 (Lateritic semi-evergreen Forests)

5/E5 (Lateritic Thorn Forests)

3BC2S1 (Secondary Moist Deciduous forests)

The study area was divided in two major parts namely the Core area and Buffer area.

Core Zone study: The area within the. project boundary is the core zone area; almost entire
region was thoroughly investigated. Quantification has been done for the trees, shrubs, herbs,
grasses and terrestrial and arboreal fauna in the core area. Maximum effort has been taken to
assess the damage to be caused by the activity in the core zone and suggest conservation action
plan accordingly if any.

Buffer zone Study: The area within the 15 km from the core zone area or from the project site
boundary is considered as buffer zone area/Study area. The following habitats are investigated
in the study area. ’

o Vegetation type (RFs, Agriculture and Villages)
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s Terrain type (Plain, Undulating)
¢ Road network (Avenue plantation)
e Aquatic Habitat (Lentic, lotic and Marine)

Methodology for Ecological Survey

The primary data was collected by visual observations as well as by discussion with villagers. The
field investigation and satellite imagery data shows that the study area is a mixture of Agricultural,

Coconut-Casuarina plantation, barren/wasteland and waterbodies. Tropical dry thorny forests
vegetation is observed within the study area.

Methodology for study of Flora & Fauna consisted of detailing taxonomic accounts based on
visual observation, direct visual enumeration of plant species was carried out to generate data on
flora. With regard to fauna, circumstantial evidence based on footprints, feathers, skin, hair,
hooves etc. and the habitat features, reports from locals especially the local residents. These
observations were supplemented by published literature and data including the reports, records
and working plans of the forest department.

The ecological studies were carried out in Summer season and also considered secondary date
conducted covering the post monsoon season and Winter season (2023-2024).

Flora: Phyto-sociological aspects of the study were carried out by perambulating and sampling
through quadrat sampling method. Sample plots were selected in such a way to get maximum
representation of different types of vegetation and plots were laid out in different parts of the
areas. Accordingly, quadrats of 20 m x 20 m for the trees, 5 m x 5 m for shrubs and 1 m x 1 m for

herbs. The plants were identified using state floras and also by using updated check list from
www.theplantlist.org.

Fauna: Surveys were conducted by using transect method of 500 to 1000 m in all major habitats
and recorded the species through direct and indirect evidence. Species were identified using
standard field guides like mammals by Vivek Menon (2003), Reptiles by Whitaker and Captain
(2004), Amphibians by Daniel (2005), Birds by Grimmet et.a/ (1998) and Butterflies by Isaac
Kehimkar (2008). Scheduling of species is made as per the Indian Wildlife Protection act (1972)
and IUCN to check the Rare Endangered Endemic and Threatened (REET) species. For fauna
no quantitative assessment is made as it can be done through a detailed species specific and
seasonal survey. Migratory paths for the birds and mammals were discussed with locals and
forest department. Habitats used by for foraging, nesting, breeding and other ecological
parameters were ascertaines:i.

The authenticity of field observations are confirmed through discussions with local people and
based on secondary data collected from different Government offices like: Karnataka Forest
Department (Wildlife wing), NGO’s and Fisheries Department etc.

Status of Flora
Core Area

The core area is port site located on coastal sand pit and mostly plain and other proposed
development area (road & rail and ancillary sites) are plain and undulating with commercial
plantations. Trees such as Acacia auriculiformis, Anacardium occindentale, Cocos’ nucifera,
Cerbera odollam, Casuarina - equisetifolia, Pandanus fascicularis, Pongamia pinnata are
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observed. There'are no Reserve Forests (RF) or Biosphere Reserves or National Parks or Wildlife
Sanctuaries or other Protected Areas within a radius in core area. Due to sandy conditions the
core area is sparsely occupied with vegetation.

The plant resources in core area consist of 17 species belonging to 12 families. The floral forms
include Trees with 7 sp. followed by 3 Shrubs sp., 5 Herbs & Grass sp. and 2 sp. climbers. Detailed
checklist is presented in Appendix H.

Phytosociological studies in Core Zone

Among trees species Acacia auriculiformis. (13.25), Cocos nucifera (12.67), Casuarina
equisetifolia (12.37), Pongamia pinnata (9.34), Anacardium occindentale, Cerbera odollam &
Pandanus fascicularis (12.50), Cereus triangularis (9.78) and Launaea sarmentosa (9.60) are the
dominating in the core area. Details of other species are presented in Appendix H.

Species Diversity Index in Core. area

There are two important indices to denote the diversity such as Shannon Wiener Index (H’) and
Simpson diversity Index. The trees in core area showed Shannon Wiener Index (H’) value as 1.82
and Simpson Index values as 0.181. The shrubs in core area showed Shannon Wiener Index (H)
value as 0.868 and Simpson Index values as 0.5. The herbs in core area showed Shannon Wiener
Index (H’) value as 1.47 and Simpson Index values as 0.26. Majority portion of the site is barren
and remaining areas is under plantations hence the species diversity values interpret very less
diversity in plant:composition and major area is devoid of any vegetation except the herbaceous
flora. ’

Buffer Area

The buffer area, i.e., 15 km radial distance around the project site, comprises mostly of agricultural
crops, and commercial plantations and few reserve forest blocks. Forest type ranges between
Dense scrub and Fairly Dense scrub. The different soils in the study area are’ ’
Saline and Saline Alkali Soils, Coastal Alluvial Soil, Coastal Sandy Soils. Predominate soils
encountered in the study area are Sandy Clay soils which are confined to the coastal village
areas.

The plant resources of the buffer area account about 224 plants species belonging to 46 families.
The predominant life forms includes Trees (93 sp.), Shrubs (50 sp.), Herbs (42 sp.), Grass (27
sp.) and Climbers (12 sp.). Detailed checklist of flora represented in both core and buffer are
enclosed as Appendix H. :

Phytosociological studies in Buffer Zone

Among trees species Cocos nucifera (82.25), Areca catechu (62.59), Acacia auriculiformis
(42.47), Terminalia catappa (35.74), Syzygium cumini (32.41), Anacardium occindentale (31.36),
Casuarina equisetifolia (30.49), Ficus religiosa (30.36), Mangifera indica (29.92), Cassia fistula
(28.56), Pandanus fascicularis (28.42), Avicennia marina (27.59), Azadirachta indica (25.93),
Melia azedarach (25.81), Excoecaria agallocha (25.70), Thespesia populnea (25.31), Acacia
nilotica (24.65), Terminalia arjuna (24.43), Ceriops decandra (22.71), Cordia dichotoma (22.06),
Ficus racemosa (21.94), Psidium guajava (21.94), Tamarindus indica (21.71), Alstonia scholaris
(21.28), Limonia acidissima (21.05) and Peltophorum pterocarpum (21.05) are dominating.
Among herbaceous species, Lantana camara (53.57), Ricinus communis (47.67), Vitex negundo
(31.18), Justicia adhatoda (26.95), Ixora coccinea (23.51), Ziziphus mauritiana (22.29), Canthium
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parviflorum (18.77), Clerodendrum inerme (18.77), Calotropis gigantea (18.49), Duranta repens
(18.49), Atalantia wightii (18.24), Sesuvium portulacastrum (18.24), Ardisia solanacea (18.06)
and Launaea sarmentosa (18.06) are dominating. Details of other species are presented in
Appendix H. '

Species Diversity Index in Buffer area

The trees in Buffer area showed Shannon Wiener Index (H’) value as 3.40 and Simpson diversity
Index values as 0.045. The shrubs in Buffer area showed Shannon Wiener Index (H’) value as
2.66 and Simpsan Index values as 0.08. The herbs in Buffer area showed Shannon Wiener index
(H’) value as 2.83 and Simpson Index values as 0.06. The species diversity in the buffer area
interprets moderate diversity in plant composition due to the occurrence of agricultural farmiands,
commercial plantations and coastal belt plantation.

Habitat features of the core and buffer areas presented below.
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Status of Fauna
Core Area

A total of 5 bird species were recorded in the study period representing Common Myna, Pond
Heron, Cattle Egret, House Crow, Little Egret are the common species which are encountered
during the survey period. Details of other species are presented in Appendix H.

Buffer Area o

During the study period, there is no direct evidence of major wild animal species observed.
Through indirect evidences and also by interacting with the local fishermen community pug marks
of jackal and wild boar were'observed near the sea coast.

By direct and indirect evidences, a total of 80 species were recorded in the study area which
include Mammals 5 sp., Birds 26 sp., Herpetofauna 19 sp., Invertebrates 25 sp. Details of other
species are presented in Appendix H.

Mammals: Common species includes Common Indian Field Mouse, Striped Squirrel, Indian palm
squirrel or three-striped palm squirrel, Indian Hare and Indochinese rhesus macaque.

Birds: Common bird species of the area include Common Myna, Pond Heron, Cattle Egret,
House Crow, Little Egret, Shikra, Jungle Myna, Common lora, Small Blue Kingfisher, White
Breasted Waterhen, House Swift, Grey Heron, Purple Heron, Rock Pigeon, indian Roller, Indian
Couckoo, Black Drongo, Koel, White Breasted-Kingfisher, Brahminy Kite, Tailor Bird, House
Sparrow, Spotted Dove, Common Sandpiper, Common Babbler, Jungle Babbler.

Herpetofauna: Common species includes Ferguson’s Toad, Common Indian Toad, Common
skittering Frog, Bamboo tree frog, Indian pond frog, Malabar Gliding frog, The Vine Snake, Indian
Gamma Cat Snake, Forest Lizard, Common Garden Lizard, Coastal Day Gecko, Common rat
snake, Bronze backed Tree Snake, Southern House Gecko, Hump nosed Pit Viper, Gunther's
Supple Skink, Indian Cobra, Rat Snake, Russels viper.
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Invertebrates: Common species Hedge blue, Caper White or pioneer, Plain Puffin, Common
castor, Common pierrot, Common gull, Black rajah, Plain tiger, Common tiger, Common Indian
Crow, Small grass yellow, Grass Jewel, Common jay, Danaid egg fly, Yellow pancy, Blue pansy,
Common sailor, Common Rose, Common mime, Common Mormon, Common leopard, Rounded
pierrot, Blue tiger, Common Four ring and Tiny grass blue.

Ambng the fauna in study area the Species richness was high in birds (87 sp.) followed by |
Herpetofauna (33 sp.), Mammals (26 sp.). Invertebrates (50 sp.), This clearly indicates the

moderate representation of species composition with low levels of energy transfer, predation,
composition and niche availability.

Fisheries

Karnataka state emerged as a maritime State in 1956 with the reorganization of the states. The
fisheries sector plays an important role in the socio-economic development of State in view of its
contribution to the food basket, nutritional security, foreign exchange earnings, employment
generation and income. Traditionally, Karnataka coast is known as “Mackerel Coast” and the
pelagic fishery wealth of Karnataka coast, mainly comprising mackerel and oil sardine. An
estimated 6.04 lakh tones of marine fish were landed in Karnataka in 2023, a 13% decrease from
record landing in 2022. Honnavar is a historical estuarine port town in the Uttara Kannada district .
of Karnataka with huge population of fishers. Major species of fishes landing in Uttara Kannada
district are listed in following Table Error! No text of specified style in document.-18.

The Sharavathi, a westward flowing river joins the Arabian sea at Honnavar, forming an ever
shifting river mouth in the region. Several diversified methods of traditional fishing are used in this
estuary almost throughout the year. These include gill nets, cast nets, hook & line, pole & line,
drag nets, scoop nets, light fishing, scare line, crab fishing with traps and clam fishing by hand-
picking at low tide or by dragging bagnets of wire meshes. In addition, many areas in Honnavar
have been used by fishers for generations for drying fishes and park their boat equipment that
employs more than 15,000 people. Table Error! No text of specified style in document.-19
represent fisheries data in Sharavati River as per personal discussion with Dr. Sreekanth G B,
Senior Scientist, Fisheries Resource Management, ICAR - Central Coastal Agricultural Research
Institute, Goa. -

Table Error! No text of specified style in document.-18: List of major species of fishes
landing in Uttara Kannada district

Mackerel Crabs-Charybdis spp.
Qil sardine Croakers

Anchovies Horse Mackerel

Big jawed jumper Little Tuna (kawa kawa
Bull's eye Metapenaeus spp.
Setipinn Parapenaeopsis spp.
Soles Silverbelliesa,

Tuna and Squids
Penaeid-Penaeus spp. | Wolf herring

Other clupeids Other sardines




Table Error! No text of specified style in document.-19: List of major species of fishes in

Sharavati River
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Nematalosa nasus 1.952 Paraplagusia bilineata 0.130
Lates calcarifer 0.211 Sphyraena jello 0472
Ambassis ambassis 5481 Hemiramphus far 0.195
Apogon hyalosoma 0.358 Strongylura strongylura 0.130
Etroplus suratensis 2,147 Sphyraena barracuda 0.098
Glossogobius giuris 1.854 Hyporhamphus limbatus 0.008
Scatophagus argus 1.692 Escualosa thoracata 3.188
Barbodes carnaticus 0.976 Sardinella longiceps 2.668
Dawkinsia filamentosa 0.553 Sardinella gibbosa 1.431
Gerres filamentosus 2814 Sardinella fimbriata 1.252
Sillago sihama 2.863 Terapon jarbua 3.953
Mugil cephalus 22.300 Terapon theraps 2977
Moolgarda cunnesius 15.631 Terapon puta 2.375
Liza parsia 6.913 Pelates quadrilineatus 0.520
Monodactylus argenteus 0.618 Siganus vermiculatus 0.260
Eleutheronema tetradactylum | 0.228 Siganus argenteus 0.114
Lutjanus johnii 0.146 Atule mate 0.358
Lutjanus argentimaculatus 0.146 Caranx ignobilis 0.179
Lutjanus rivulatus 0.098 Opisthopterus tardoore 0.163
Lutjanus russelli 0.033 Carangoides chrysophrys 0.130
Thryssa mystax 1.854 Arius arius 0.081
Stolephorus commersonii 1.008 Carangoides praeustus 0.033
Thryssa malabarica * 1.008 Chrysochir aureus 0.033
Stolephorus indicus 0.748 Formio niger 0.081
Lactarius lactarius 2.505 Drepane punctata 0.130
Leiognathus splendens 2.049 Himantura bleekeri 0.016
Secutor insidiator 1.008 Platax orbicularis 0.016
Cynoglossus arel 0.520 Scomberomorus commerson | 0.049
Cynoglossus macrostomus 0.488 Colletteichthys dussumieri 0.049
Secutor ruconius 0423 Grammoplites scaber 0.033
Pseudorhombus javanicus 0.130 Platycephalus indicus 0.033
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2. VILLAGE MAP WITH BOUNDARY
MARKING OF PROPOSED AREA
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3. SUBMITTED LAYOUT PLANDONOT
TALLY WITH KML POLYGON
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3. Submitted layout plan do not tally with KML polygon, Pls. Verify

Proposed layout plan uploaded is the Greeb belt plan & Layout Plan proposed for the
project. KML file uploaded is the layout plan. '

Layout Plan of the proposed project

1. Coal Stockyard 7.00
2. fron Ore Stockyard ] ' 1.80
3 General Cargo Storage (Open) ‘ 4.00
4. General Cargo Storage (Closed) 2.00
5. Liquid cargo storage 0.10
6. Roads and Circulation Area 8.15
7. Operation Building 0.05
8. Canteen . 0.02
9. Vehicle Parking 0.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>