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Figure 18: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) 24-Hourly
Emission of TSP Concentration in Surrounding of Project Site for Scenario-II
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Figure 19: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Annual
Emission of TSP Concentration in Surrounding of Project Site for Scenario-II
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Annexure-I

CORMIX SESSION REPORT




IC CLASS5IFICATION:

This flow configuration applies to a layer corresponding to the full water
depth at the discharge site.
Applicable layer depth = water depth = 24 m

TR AR R A A A A A AR A A A A AR TR A R A AR R e e e e A e e R e e e e e e e de e e
MIXING ZONE EVALUATION (hydrodynamic and regulatory summary) :

X-¥-Z Coordinate system:
origin is located at the BOTTOM below the port/diffuser center:
2000 m from the left bank/shore.
Number of display steps NSTEP = 50 per module.

NEAR-FIELD REGION (NFR) CONDITIONS
Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the
discharge design conditions.
Pollutant concentration at NFR edge ¢
Dilution at edge of NFR 5
NFR Location: X
(centerline coordinates) y

3.3953 deg.cC

z
NFR plume dimensions: half-width (bh)
thickness (bwv)

Ccumulative travel time: 37.7533 sec.

Buoyancy assessment:

The effluent density is greater than the surrounding ambient water

density at the discﬁarge Tevel.

Therefore, the effluent is NEGATIVELY BUOYANT and will tend to sink towards

the bottom.
IMPORTANT NOTE:
Since the effluent is NEGATIVELY BUOYANT, it is recommended that you consider using
the Brine or Sediment options for Effluent specification for a more detailed
analysis, particularly for coastal discharges over a sloping bottom where density
currents are important.

CORMIX will however continue with the current simulation.

Benthic attachment:
For the present combination of discharge and ambient conditions, the
discharge plume becomes attached to the channel bottom within the NFR
immediately following the efflux. High benthic concentrations may occur.

FAR-FIELD MIXING SUMMARY:
Plume becomes vertically fully mixed at 1247.17 m downstream.

PLUME BANK CONTACT SUMMARY :
Plume in unbounded section does not contact bank in this simulation.
2224 4-2 2 R LR 22244 2 R iR R R 23 TOXIC DILUTION FOME SUMMARY -2 3222 2442 -0 -2 ALt A2k 2 R 4
No TDZ was specified for this simulation.
AR TR AR AAAA A A A A A AR AR REGULATORY MIXIMNG FOME SUMMARY -2 232224 2 2R 2 2 22 2L 4200
An RMZ was specified but its boundary was not encountered within the
predicted plume region.
In a subsequent analysis, use an ROI that extends further downstream.
BUt:
The ambient water guality standard was encountered at the following
plume position:




wWater quality standard

Corresponding dilution

Plume location:
(centerline coordinates)

z
Plume dimensions: half-width (bh)
thickness (bv)
REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technigue is NOT AN EXACT SCIENCE.
Extensive comparison with field and laboratory data has shown that the

CORMIX predictions on dilutions and concentrations (with associated
plume Eeometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviationg

As a further safeguard, CORMIX will not give predictions whenever it judges

the design configuration as highly complex and uncertain for prediction.
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Annexure-II

CORMIX PREDICTION FILE

GEL-10
CORMIX1 PREDICTION FILE:
111111111111111111111113111111111111111111111111111111111111113111311113111311731131717131711111
11111111111

CORMIX MIXING ZONE EXPERT SYSTEM
Subsystem CORMIX1: Single Port Discharges
CORMIX version 9.0GTR
HYDROL version 9.0.0.0 september 2014

CASE DESCRIPTION

Site name/label: KPC-II

Design case: Plume Modeling

FILE MNAME: C:\...Sett1ngs\ndministrator\Desktcp\GEL\OTd\GEL—lﬂ.prd
Time stamp: Mon Sep 5 1.2:02:15 2016

ENVIRONMENT PARAMETERS (metric umits)
Unbounded section
24.00

HA 25.00 HD

uA 0.500 F 0.269 usTAR =0.9162e-01
uw 4.700 uvwsTAR=0.5500E-02

Uniform density environment

STRCND= U RHOAM = 994.7016

DISCHARGE PARAMETERS (metric umits)
BANK LEFT DISTE 2000.00
4.260 a0 14.253 0.50
0.00 sIGMA 0.00
0.600 qoO 8.552 .B552e+01
995.3093 DRHOO L6077E+00 =-_.5992e-02
0.1000e+02 CUNITS= deg.C
3 KS .0000e+00 .0000e+00

Il
=

FLUX VARIABLES (metric units)

Q0 =0.8552e+01 mO =0.5131e+01 L5124E-01 sIGNI0 -1.0

Associated length scales (meters)

LQ = 3.78 m = 15.06 4.53 Lb 0.41
99999.00 Lbp 99999.00

NON-DIMENSIOMAL PARAMETERS
FRO = 3.76 R = 1.20

FLOW CLASSIFICATION
11111313133133333333133313331313331333133171313311313111
1 Flow class (CORMIX1) = 1
1 aApplicable Tlayer depth Hs = 24.00 1
11111313133133333213313331333131333133313317131331131111

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS
0 =0.1000E+02 CUNITS= deg.C

NTOX

NSTD csTD  =0.3000E+01

REGMZ

REGSPC= XREG 2000.00 WREG =

XINT = 2000.00 xMax 2000.00

X=Y-Z COORDIMATE SYSTEM:
ORIGIN is located at the bottom and below the center of the port:
2000.00 m from the LEFT bank/shore.
X-axis points downstream, Y-axis points to left, Z-axis points upward.
50 display intervals per module
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GEL-1U

provided plume has surface contact

if any

MOD101l: DISCHARGE MODULE

Y
0.00

5

C B
1.0 0.100e+02

X Z
0.00 0.00 5.85

END OF MOD101l: DISCHARGE MODULE

BEGIN MOD15]1: WAKE RECIRCULATIOM
Control volume inflow:

X Y z 5 C B
0.00 0.00 0.00 1.0 0.100e+02  5.85

Profile definitions:

BV = top-hat thickness, measured vertically
BH = top-hat half-width, measured horizontally in ¥Y-direction
ZU = upper plume boundary (Z-coordinate)
ZL = Tower plume boundary (Z-coordinate)
5 = hydrodynamic average (bulk) dilution
C = average (bulk) concentration (includes reaction effects, if any)
TT = Cumulative travel time
X Y Zz s C BV BH
TT
0.00 0.00 0.00 1.0 0.100e+02 5.85 5.85
.00000E+00
1.89 0.00 0.00 1.1 0.929e+01 5.79 5.79
37753401
.78 0.00 0.00 1.3 0.777e+01 5.77 5.77
.75507E+01
5.66 0.00 0.00 1.6 0.630e+01 5.75 5.75
.11326€E+02
7.55 0.00 0.00 1.9 0.521e+01 5.73 5.73
.15101E+02
9.44 0.00 0.00 2.2 0.449e+01 5.72 5.72
.18877E+02
11.33 0.00 0.00 2.5 0.403e+01 5.70 5.70
L22652E+02
13.21 0.00 0.00 2.7 0.374e+01 5.69 5.69
L26427E+02
15.10 0.00 0.00 2.8 0.358e+01 5.68 5.68
.30203e+02
16.99 0.00 0.00 2.9 0.349e+01 5.67 5.67
.33978E+02
18.88 0.00 0.00 2.9 0.340e+01 5.66 5.66
.37753e+02
Cumulative travel time = 37.7533 sec ( 0.01 hrs)

END OF MOD151: WAKE RECIRCULATION

ATTACHMENT immediately following the discharge.

uc
0.100

TT
.00000E+00

corresponding temperature values (in "deg.C"!) include heat loss,

TT

dilution/concentration values for this HEATED DISCHARGE (IPOLL=3):
hydrodynamic dilutions, include buoyancy (heat) loss effects, but

.00000E+00

ZU
5.85
5.79
3.77
5.75
5.73
5.72
5.70
5.69
5.68
5.67
5.66

c oo o o oo oo o o o o O

ZL
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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#* End of NEAR-FIELD REGION (NFR) #*

Due to the attachment or proximity of the plume to the bottom, the bottom
coordinate for the FAR-FIELD differs from the ambient depth, ZFE = 0 m.

In a subsequent analysis set "depth at discharge" equal to "ambient depth".

BEGIN MOD161l: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

0.440e+00 ma2/s

vertical diffusivity (initial wvalue)
0.151E-01 mr2/s

Horizontal diffusivity (initial wvalue) =
Profile definitions:
BV Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically
or equal to layer depth, if fully mixed
Gaussian s.d.*sqrt(pi/2) (46%) half-width,
measured horizontally in ¥-direction
upper plume boundary (Z-coordinate)
lower plume boundary (Z-coordinate)
hydrodynamic centerline dilution
centerline concentration (includes reaction effects, if any)
Cumulative travel time

Plume Stage 1 (not bank attached):
X Y Z 5 C BV BH ZU ZL

18.88 0.00 0.00 2.9 0.340e+01 5.66 5.66 5.66 0.00
L37753E+02
58.50 0.00 0.00 3.2 0.311e+01 5.83 6.00 5.83 0.00
.11700e+03
*¥WATER QUALITY STANDARD OR CCC HAS BEEN FOUND®*
The pollutant concentration in the plume falls below water quality standard
or CccC value of 0.300e+01 in the current prediction interwval.
This is the spatial extent of concentrations exceeding the water quality
standard or CCC value.
98.12 0.00 .00 3.5 0.285e+01 6.01 6.34
.19624E+03
137.74 0.00 .00 3.8 0.262e+01 .21 6.69
.27549e+03
177.37 0.00 .00 4.
.35473e+03
216.99 .00 .00
.43398e+03
256.61 .00 .00
.51322e+03
296.23 .00 .00
.50247e+03
335.86 .00 .00
.67171e+03
375.48 .00 .00
.75096e+03
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

01
21

Pt

.43
.66

.240E+01 .43 7.05

=

.221E+01
.203e+01

.66 .41
.91 i .91

.186E+01 .18 .15 .18
.171E+01

.80 .91

.80
.14

.157e+01

415.10 .144+01 .14 .30
.83020eE+03
454 .72
.90945e+03
494,35
.98869E+03
533.97
.10679E+04
573.59
.11472E+04
613.21

L132e+01 .52 .b9
.93 .09

.38 .50

.52
.93
.38
.86 .91 .86
.38 .33 10.38

.121E+01

L111e+01

6.
6.
6
6
6
7
.48 .52 7.48
7
8
8
8
9
9

=T V=T - - T - T < - s T O = TR = T = T =

.101e+01
.926E+00

o o o o o o oo 2 0o O

e WL o W oh o & W & W W

2 o o o o 2 9o oo o o o o

o o o o o o o o 2 oo 20 2 oo O

=
(=]
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GEL-10
L12264E+04
652.84
.13057e+04
692 .46
.13849€e+04
732.08
L1464 2E+04
771.70
.15434E+04
811.33
.16227e+04
850.95
L17019e+04
890.57
L17811E+04
930.19
.18604€E+04
969.82
.19396E+04
1009.44
.20189€e+04
1049.06
.20981€e+04
1088.68
L21774E+04
1128.31
.22566E+04
1167.93
.23359e+04
1207.55
.24151E+04
Plume interacts with SURFACE.
The passive diffusion plume becomes VERTICALLY FULLY MIXED within
prediction interval.
1247.17 0.00 0.00 41.1 0.243e+00 24.00 18.66 24,
.24943€e+04
1286.80 .00
.25736E+04
1326.42 .00
.26528E+04
1366.04 .00
L27321e+04
1405.66 .00
.28113e+04
1445.28 .00
.28906E+04
1484.91 .00
.29698€E+04
1524.53 .00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00 11. .846E+00 10.95 11.75 10.
.00 12.

.00 14.

L773e+00 11.56 12.18 11.
.706E4+00 12.22 12.61 12,
.00 15.
.00 17.

.645e+00 12.93 13.05 12.
.590e+00 13.69 13.49 13,
.00 18.
.00 20.
.00 22.

.5339e+00 14.49 13.94 14.

Lown

L493E+00 15.34 14.39 15.
LA452E+00 16.24 14.84 16.
.00 24,
.00 26.
.00 28.
.00 31.
.00 .00 33.
.00 .00 36.
.00 0.00 39.

414400 17.18 15.31 17.
.380E+00 18.16 15.77  18.
.350e+00 19.17 16.24  19.
.322e+00 20.22 16.72  20.
L297400 21.29 17.20 21,
L275e+00 22.38 17.68  22.

c o Qo QO 9 9 9 Q0 9 Q9 o o o Q o

c o o o oo o o oo oo oo o o o O
c o o o o O oo oo o oo o o o o o
c o oo o o O o o o oo o o o o O

[ I FTR « T = T = I TR Y

.255e+00 23.48 18.17  23.

.00 42.2
.00 43,

L237e+00 24.00 19.16  24.
L231e+00 24.00 19.66 24,
.00 44, .225e+00 24.00 20.17 24,
.00 45.

.00 46.

L219e+00 24,00 20.68 24,
.214e400 24.00 21.19 24,
.00 47.
.00 49,

.209e+00 24.00 21.71 24,

.204+00 24,00 22.24 24,
.30491E+04
1564.15
.31283e+04
1603.77
.32075E+04
1643.40
.32868E+04
1683.02
.33660E+04
1722.64
.34453e+04
1762.26
.35245e+04
1801.89

.00 50.
.00 51.

L199e+00 24.00 22.76 24,
.195e+00 24.00 23.29 24,
.00 52.
.00 53.

.190e+00 24.00 23.83 24,
.186e+00 24.00 24 .37 24.

.00 54.

182400 24.00 24.91 24,
.00 56.
.00 57.

L178e+00 24.00 25.46 24,
L174+00  24.00 26.01 24,

c o Qo Qo o Q Qo Q Q 9 9 Qo 9 9
c o oo oo o o o o o o o oo o O
c o oo o o o o oo o oo o o o o o
c o oo o o o o o o o o o o o O
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GEL-10

.36038e+04

1841.51 0.00 0.00 58.6 0.171e+00 24.00 26.56
.36830E+04

18681.13 0.00 0.00 59.8 0.167e+00 24.00 27.12
.37623e+04

1920.75 0.00 0.00 61.0 0.164e+00 24.00 27.69
.38415E+04

1960.38 0.00 0.00 62.3 0.161e+00 24.00 28.25
.39208e+04

2000.00 0.00 0.00 63.5 0.157e+00 24.00 28.82
.40000E+04
Cumulative travel time = 4000.0000 sec ( 1.11 hrs)

simulation Timit based on maximum specified distance = 2000.00 m.
This is the REGION OF INTEREST Timitation.
This is the REGULATORY MIXING ZONE Timitation on distance.

END OF MOD161l: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT

CORMIX1: Sin ischarges End of Prediction File
111111111111 1111117117171713171713117171131373171717131731317171331717313337317173331317171737317133331717313331737311331
11111111111
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