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DISCLAIMER
This reportis based on the geo-physical studies and ground water sample analysis carried
out at the locations mentioned in the report. The observations and recommendations

mentioned in the report are based on and related to the abovementioned study.
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1.0 INTRODUCTION

Loknete Marutrao Ghule-Patil Dnyaneshwar Sahakari Sakhar Karkhana Limited (LNMG
Dnyaneshwar SSKL) is a cooperative unit. It is located in village Bhenda (Bk), Taluka
Newasa of Ahilya Nagar (previously known as Ahmednagar). This sugar factory was
established in the year1974-75. Initial crushing capacity of the unit was 1250 TCD. The
sugar factory expanded gradually and increased its cane crushing capacities. The same is

provided in table 1.

Table 1: Sugar factory cane crushing capacity enhancement stages

Year Capacity enhancement.
1981-82 1250 TCD to 2000 TCD
1990-91 2000 TCD to 3000 TCD
2000-01 3000 TCD to 5000 TCD
2008-09 5000 TCD to 6000 TCD
2017-18 6000 TCD to 7000 TCD

It has established a cogeneration unit of 12 MW in the year 2007-08. Further, the
cogeneration unit was expanded by 19.5 MW (total 31.5 MW) in the year2017-18.

The sugar factory established a molasses based distillery unit of 45 KLPD (Kilo litres per
day) in the year 1985-86. Currently, it is operated at 55 KLPD.

Figure 1: Site Location Map showing the study area in the red box in Newasa taluka map
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Figure 2: Satellite image of the LMGP Dnyaneshwar SSKL and surrounding area.
2.0 Introduction to the problem (Background)

As mentioned above, the distillery unit was established in the year 1985-86. Spent wash
is a wastewater having high pollution potential gets generated during the manufacturing
processes of molasses based distillery. In those periods, this spent wash was stored in the
unlined kutcha lagoons/pits. Those pits/lagoons were unlined and allowed stored

wastewater to percolate.

In 2003, the Central Pollution Control Board released a charter known as Corporate
Responsibility for Environment Protection (CREP). In this charter it was advised that all
molasses based distilleries will stop the practices of storage of spent wash in kutcha
(unlined or pervious) lagoons. It was also advised to prepare impervious compost yard to
replace all existing pit composting practices. The factory management adopted CREP
guidelines and advice of CPCB, in response constructed HDPE lined, impervious lagoons
as well as compost yard. In accordance the Management completely stopped the storage
of spent wash in unlined, Kutcha lagoons. Besides, the management has also stopped the
pit composting practices. The compost yard is also lined with HDPE sheet and its top
finish is of RCC.

21 The problem

It was observed that the spent wash which was stored in the kutcha lagoon may have

percolated in the ground and entered into the aquifer/s. Pit composting method used

Executive Summary i
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earlier for making the compost from spent wash and press mud cake might have also

contributed to the ground water contamination. As a result, the dug and bore well water
in the downstream of the spent wash storage lagoons and compost yard area was
observed to be contaminated. Appearance (colour) of water from some of these water
bodies also changed. This problem is faced by the people residing or having dug well /bore

wells in the immediate downstream of the compost yard/spent wash storage lagoons.

2.2 Methodology of study

Initially team of experts from Vasantdada Sugar Institute (VSI) visited the site to
understand the problem and to frame the scope of the study. This team was comprised of
Prof. (Dr.) Nitin Karmalkar Retired Vice Chancellor of Savitribai Phule Pune University
(SPPU), Dr. Raymond Duraiswami, Head of Department of Environmental Sciences of
SPPU, Dr. Amol Deshmane, Scientist, VSI and Dr. Vivek Patil, Scientific Officer, VSI. This
team took overview of the issue, discussed with locals and actually visited some of the

ground water sources that were observed to be contaminated.

Sampling plan for water was mainly based on the visual observations during the pre-
study as well as same observations by the locals. Often, the ground water characteristics
changes with season and particularly during pre-monsoon and post-monsoon. Therefore,
it was decided to collect ground water as well as soil samples during these two seasons
for qualitative studies. In addition to ground water sampling - geo-physical investigation
of the area for pre and post-monsoon was also planned to understand the extent of

contamination.

According to the plan, the pre-monsoon study was carried out in the month of May 2024.
initially the geology expert team visited your site and performed geo-investigation
studies. Subsequently, the team of Department of Environment Sciences of VS], visited the
site during May 28 & 29, 2024. During the said visit, 36 ground water samples, one sample
of surface water (from nala) and 17 soil samples were collected from the pre- determined

locations of study area.

From the collected ground water samples about 17 samples (dug and bore well water)
were collected in the immediate downstream areas of the existing compost yard. The
sampling points were located within 1000m from the boundary of the compost yard.

Approx. 10 ground water samples were collected from locations which are at >1000m
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away from the boundary of the compost yard. In addition, 08-09 samples were collected

from the upstream areas or from the cross stream zones of the compost yard. This was
mainly to understand the baseline characteristics of the ground water in the study area

for pre-monsoon season.

The second cycle of water and soil sample collection for post monsoon/winter season was
carried out in February 2025. Geo-investigation study was also carried out during the
same time for its second cycle. Analysis of all collected samples of second cycle are in

progress. Its reports and survey findings will be used further to assess the contamination.

3.0 OBSERVATIONS/FINDINGS

Ground water analysis reports were reviewed and three zones were considered based on
the sampling locations. In Zone 1, location number GW 01 to 08 were considered. These
locations observed in the upstream or cross stream zones (South, east and west of the
spent wash tanks/compost yard). Hence, assuming that these locations would give
general characteristics of ground water in the surrounding area. Zone 2: here, GW 10 to
GW 27 are observed in the downstream of the compost yard - more or less within 1000
m distance. Therefore, these are assumed within high impact zone. In Zone 3, samples GW
28 to GW 36 are considered. These locations are in downstream of the compost yard but
at more than 1000 m distance. This zonation may be helpful to understand the findings of

the

3.1 Observations for ground water sampling Zone 1
Ground water monitoring Locations GW 01 to GW 08: Upstream and cross stream zones
These locations are either in upstream of the compost yard/lagoons or not directly

influenced by the spent wash storage and composting activity - even in the past years.
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Figure 3: Satellite image showing the ground water monitoring locations of zone 1

Observations for the test results of water and soil samples collected during the first

cycle

Ground water analysis reports were reviewed and three zones were considered based on
the sampling locations. In Zone 1, location numbers GW 01 to 08 were considered. These
locations observed in the upstream or cross stream zones. As assumed at the beginning

of the study, these locations give general characteristics of ground water of the study area.

During pre-monsoon season, in this zone pH of collected water sample was observed from
7.7 to 8.6. Total Dissolved solids (TDS) reported in the range of 602 mg/L to 1442 mg/L.
Hardness was in the range of 520 mg/L to 790 mg/L. Hardness and TDS is ultimately
depends on calcium, magnesium as well as other cations and anions in the dissolved form.
Therefore, values of Ca, Mg, Na, K, Chlorides and sulphate were observed matching to the

trend of TDS and hardness. Colour is another important parameter. For
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all samples of zone 1, colour was below detection limit in colouring unit (CU) scale during

this season.

In post monsoon season, Samples from location 2 6 and 8 which were dug well samples
collected in this cycle. Based on the observations of pre=monsoon cycle, samples were
collected from location in close proximity of the composting activity. Sample showed pH
in slightly acidic zone between 6.5 to

6.7. TDS reported in the range of 825 mg/L to 3406 mg/L Hardness was reported in the
range of 460 mg/L to 1450 mg/L Increase in the TDS and hardness of these samples,
compared to pre-monsoon may be due to intense agricultural activity in the surrounding
areas and run-off during irrigation. During this cycle, colour in the range of 5 to 50

reported for sample 2,6 and 8.

Soil analysis showed that soil organic carbon is high to very high range. Soil samples
showed pH in alkaline range. Available phosphorous and potassium was in the very high
range during post monsoon season. This may be due to application of synthetic fertilizers

in the fields.
Geo-physical survey for zone 1

A total of 35 VES was undertaken in the Post Monsoon season of 2025. These were used
in six-layer models, the graphs of which are presented as Annexure 1. The Post Monsoon
(Fig. 1) modeled apparent resistivity graphs were studied and converted into 4 pseudo
section profiles (Annexure 1). Post Monsoon vertical resistivity Surveys (VES) curves

have been classified into 6 categories (Table 1).

Geo-physical surveys in the form of vertical electrical resistivity survey (VES) were
undertaken at the study area during the Post Monsoon (2025) and Pre Monsoon (2024)

seasons.
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Figure 4: Locations of VES i.e. Geo-physical surveys

During the Pre Monsoon season, it is generally believed that the water table falls with
depth due to increased evapo-transpiration (natural cause) and due to ground water
abstraction for drinking and irrigation (anthropogenic cause). Hence, a detailed study
consisting of systematic traverses across the compost yard was undertaken (DS1 - DS35.
Besides this, 1 profile along a natural stream between the compost pit and the Sugar
Factory (DS36 - DS41) was also undertaken to understand the nature of the aquifer in the
uncontaminated condition. All these VES along several traverses have been utilized to

analyze the potential contamination sites.

In this document an abbreviation for sampling point/spot is used. In case of DS, it
is used for pre- monsoon spot and DSP is used for the same spot but for post

monsoon season.
Profile I (DS1 - DS7)

The pit excavated near VES DS1 is responsible for the low apparent resistivity (15 - 21.5
Qm) upto a depth of 31.6 m bgl. This low pa zone extends well below 5.6 m bgl in VES DS2.
The high apparent resistivity (46.4 - 73.6 lm) is seen in VES DS2 TO DS7.

Post-monsoon season Profile I (DSP1 - DSP10)

This profile is divided into three sections. Section 1 (DSP1- DSP4) runs in the east west
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direction from the storage tank to the southwest of the compost shed. In this section

the moisture laden low apparent resistivity (pa) < 24 (0m is seen up to 12.6m bgl (below
ground level). However, no leakage (moisture) seen below VES DSP 2 - DSP 4 where high

resistivity formations were seen.

Section 2 of profile 1 DSP 05 and DSP 6 are present to the east of the compost yard. Here,
high resistivity is seen in DSP 5, but DSP 6 show low pa.

High resistivity along profiles VES DSP2, DSP3, DSP4, DSP5 and DSP7 indicate there is no

leakage or contamination towards the south and east of the DSF compost area.
3.2 Ground Water Monitoring Locations: Inmediate Downstream Zone i.e. Zone 2

GW 09 to GW 27: In this group Location GW10 to GW 16, GW 20 and GW 27 are observed
in the immediate downstream areas of compost yard/storage lagoons. GW 09 is
considered here only because it is located very close to the factory. This is to understand

the characteristics of the water quality with respect to the regular factory operations.

GW 17 to GW 26 are in downstream but at further distance from the compost
yard/storage lagoons and few locations in this group are observed in close proximity of

the natural drainage that passes through the kutcha lagoon area.
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Figure 5: Satellite image showing the ground water monitoring locations of zone 2
This zone i.e. zone 2, is in the downstream of the spent wash storage tanks and the

compost yard, located north of these structures. Here pH of samples reported in the
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range of 7.4 to 8.1. Electrical conductivity (EC) was reported 4.26 mmho/cm for sample

10 which was a dug well located very close to compost yard. Sample GW 11 and GW 12
which were bore well samples from proximate zone of the compost yard reported EC
4.16 and 3.53 mmho/cm. For other samples from this zone (number- wise sample GW 13,

GW 14, GW 15, GW 16, GW 20 and GW 27) EC reported above 2.0 mmho/cm.

In this zone, Chemical oxygen demand (COD) for sample GW 10 reported at 2280 mg/L
and BOD value for the same sample reported at 905 mg/L. It indicates, the probability of
entrainment of run-off from compost yard. Dissolved oxygen level of this sample was 2.0
mg/L, compared to other samples of this zone this value is lowest. This sample reported
TDS of 2118 mg/L and total hardness 1005 mg/L for pre-monsoon season. Colour which
was another important parameter. This sample reported a value of >500 Colouring unit
(CU). Phosphate, Silica (as SiO2) and Organic Nitrogen (TKN) was observed more

compared to other samples of this zone.

Ground water (GW) Sample 11, 12, 13 and 20 are of bore well in the northern directions
of the compost yard. Sample GW 11 and 12 are closer to sample GW 10 (Dug well). Sample
GW 13 bore well is very close to a natural drainage that is originating from spent wash
storage and flowing towards north. COD for sample 11 and 12 was reported 600 mg/L
and 580 mg/L and BOD was at 228 mg/L and 266 mg/L respectively. Whereas COD, BOD
of sample 13 - which located very close to a natural drainage was reported at 92 mg/L
and 39 mg/L - much lower than sample GW 11 and GW 12. Sample GW 20 which is a bore
well located further northwards of the sample GW 11,12 and 13. For this sample COD
value reported was 540 mg/L and BOD 176mg/L. Colour at GW sample 20 was reported

500 CU during pre-monsoon sampling.
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Table 2: Pre-monsoon season results for GW sample locations 09 to 16 and 20,27

)

=zl 1B 1B I3 |8 & [ [B |3
# Para. | Unit | £ S 2 2 2 $ $ 2 2 2
60 o0 2 e e 60 60 o e o
=]} 5 © QO v Q N S ™M = = 1N S O o © o I~
QAo A M= M A= A= A= A= AN AN
1 pH - 784 | 810 | 759 | 7.43 749 | 7951|742 | 756 | 7.85 | 7.57
9 EC mmh | 1.319] 4.258] 4.156| 3.526| 2.136| 2.848| 2.268| 2.523| 2.856| 3.152
o)
s/cm
3 COD mg/l | 100 | 2280 | 600 | 580 92 440 | 1200 | 100 | 540 120
4 BOD mg/l | 43 905 228 | 266 39 173 | 497 | 37 176 | 45
(3 day)
5 DO mg/l | 2.5 2.0 2.8 29 2.6 24 | 25 3.2 2.4 3.4
6 TDS mg/l | 586 | 2118 | 2418 | 2192 | 1190 | 1436 | 1798 | 1512 | 1798 | 1718
vi Total | mg/l | 460 1005 | 1700 | 1420 | 1340 1360 1240 | 1320 | 1440 | 1420
Hardne
ss (as
CaCO03)
8 Colour | CU BDL | >500 | >500 | 200 25 200 | 200 | BDL | 500 | BDL
9 Silica mg/l | 3.68 | 93.17| 16.1 | 16.15| 18.94| 19.88| 16.36| 17.81| 19.25| 8.82
(Si02) 5
10 Nitroge | mg/1 | 3.6 67.2 119.6 | 19.6 2.8 34 | 3.1 1.7 2.2 8.7
n (TKN
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Table 3: Post-monsoon season results for GW sample locations 09 to 16 and 20,27

Unit Dug | Dug | Bore| Bore| Bore| Dug | Dug | Bore| Bore| Bore
SN| Para well | well | well | well | well | well | well | well | well | well
o 09 |10 | 11 12 13 14 |15 |16 |20 |27
1 pH - 692 | 740 | 653 | 6.60| 6.79| 737 | 6.63 | 6.82 741 | 6.83
2 EC mmhos/c| 1.135| 15.30] 3.426| 3.757| 3.683| 2.259| 2.432| 4.505| 1.761| 1.515
m

3 COD mg/l 36 5200] 152 176 112 | 80 400 | 88 56 | 84
4 | BOD mg/ 11 | 1997] 58 67 | 42 |29 | 155 | 32 19 | 31

(at279C)
5 DO mg/l 3.4 3.6 3.4 3.2 3.2 | 34 2.8 3.2 33 | 3.1
6 TDS mg/l 896 | 3492| 3298| 2518\ 2796\ 2176| 1982| 3772 1582 | 1496

Total mg/l 470 | 4000| 1620 1390 1380 | 1040 1080| 1740| 780 | 1850
- Hardne

ss (as

CaC03)
8 Colour CU 5 >500] 50 50 50 50 200 10 10 | 10
9 Silica mg/l 29.36| 19.67| 27.35] 26.29| 29.27| 31.28| 33.30| 29.84| 27.54| 29.75

(Si02)

N as mg/l 17.1 | 1722 9.8 99 | 10.1 | 84 12.6] 9.5 87169
10 Kj_eldahl

Nitrogen

(TKN)

Samples collected for the same locations in post monsoon season, showed dilution effect for

parameters such as COD, BOD for location 11 to 16 and for 20, 27. TDS and Total hardness

values varied within a narrow range. For location 10, COD value observed increased compared to

pre- monsoon. This may be due to surface run-off from compost yard and surrounding agriculture

plots. overall, the test results of the ground water samples collected during pre-monsoon season for

the abovementioned locations (i.e. sample 09 to 16 and sample 20, 27) indicates contamination in

the bore well samples collected from location 11,12,13, 16,20 and 27. Dug well sample from location

10 observed affected highest as it is just few meters from the compost yard. In case of dug well

samples, the sources of contamination include intrusion of surface run-off in addition to

underground water currents.
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Soil analysis results for this zone show that soils are rich in organic carbon (OC content

>1.0%. Phosphorous and potash content also reported in high to very high zone.
Findings of Geo-physical survey for zone 2
Profile III (DS15 - DS21)

In Profile IlI, significant recharge is seen between DS16 and DS18 in this profile very low
resistivity (~5.3 - 10 Qm) is seen up to a depth of 31.6 m bgl. As in DS13 and DS14

relatively high resistivity zones are seen in DS19 - DS21.
Profile [V (DS22 - DS28)

In Profile IV shallow moisture zones up to 3 m are seen at VES DS22 - DS23. However, a
large portion of the profile between DS25 - DS26 and DS28 show low apparent resistivity
(5.88 - 10 Qim) and extend up to 23.7 m bgl. This may be the zone from which surface

leachate likely to be percolating into the lower shallow aquifer.
Profile V (DS29 - DS35)

High surface resistivity is seen at DS29 and DS34 in Profile V. However, leaky
segments are seen between DS31 - DS33 and DS35 (pa ~ 7.74 - 11.4 Qm) up to a
depth 23.7 m bgl.

In Pre Monsoon season the excavated unlined pit between DS1 and DS9
accumulates surface water/leachate and is recharged up to a depth of 31.6 m bgl.
This area further recharges/connects in the subsurface (~7.5 - 31.6 m bgl) thereby
spreading the contamination to the other areas (DS2 - DS5) in the eastern direction.
Therefore, it is recommended that the open plot may be closed by filling/lining
with black cotton soil thereby cutting recharge to the subsurface in the eastern

directions.
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The region between DS1, DS8, DS10 - DS12, DS16 - DS18, DS25 - DS26, DS31 and
DS33 constitute a surface area within the compost shed which shows high
permeability. And this zone should also be lined by spreading of black cotton soil

to prevent leachate from percolating into the shallow phreatic aquifer.

Potential leakage to the shallow aquifer/ground water is seen at DSP8, DSP9,
DSP10,DSP11 and DSP12 to a depth of 15.8m. These locations are in the immediate
downstream zone of the storage tanks (north direction). It is between storage area

and existing compost yard.

Ground water observations on other locations of Zone 2

Ground water sample 16 and 27 is of bore well - located towards north-east of the
compost site. COD, values at these locations were 100 mg/L and 120 mg/L; BOD values of
37 mg/L and 45 mg/L respectively. Colour was reported below detection limit for sample

from these two locations. It indicates low or minor percolation of contaminants.

TDS value of ground water (GW) sample 10 to 16 was reported in the range of 1190 mg/L
(sample 13) to 2418 mg/L (sample 11). Total hardness was reported >1,000 mg/L for GW
sample 10 to 16. For ground water sample 20 and 27, TDS reported at 1798 mg/L and
1718 mg/L respectively.

GW sample 17,18, 19 were collected dug and bore wells near to the same natural drainage
where location 13 was situated. But these locations are >500 m downstream of location
13. GW location 21 to 26 were dug and bore wells located East of NE and East of the
compost yard. pH of samples mentioned here observed in the range of 7.3 to 7.8. Electrical

conductivity (EC) was reported >2.15 mmho/cm.
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Table 4: Pre-monsoon season results for GW sample locations GW 17 to 26
Unit Dug | Bore| Bore| Dug | Dug | Dug | Bore| Bore| Dug
# Para. well | well | well | well | well | well | well | well | well
17 18 19 21 22 23 24 25 26
1 pH - 754 | 781 | 7.77 | 775 | 732 | 744 | 7.65 | 7.54 | 7.50
2 EC mmbhos/c | 3.128] 3.162| 2.367| 2.626| 2.156| 2.452| 2.805| 3.258| 2.068
m
COoD mg/1 100 | 116 | 140 | 48 92 120 | 100 | 80 88
4 BOD mg/1 37 43 53 19 34 45 43 34 32
(3d)
5 DO mg/1 24 | 31 33 |25 |23 2.4 2.3 26 | 28
6 TDS mg/1 1740 1828| 1420| 1360 1182| 1582 | 1682| 1872| 1142
Total mg/1 1400 1780| 1210| 960 | 925 | 146 | 134 | 1520 1180
7 Hardn 0 0
ess (as
CaCO3
)
8 Colour | CU BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
9 Sili mg/l 8.20 | 14.18] 12.17] 6.89 | 14.08] 17.39]14.12| 8.28 | 8.86
ca
(Si
02
)
N as mg/1 14 |15 |20 1.7 |25 |BDL |BDL | 25 1.7
10 Kjeld
ahl
Nitro
gen
(TKN
)
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Table 5: Post monsoon season results for GW sample locations GW 17 to 26

Para. Unit Dug Bore Bore Dug Dug Dug Bore Bore Dug
# well well well well well well well well well
17 19 20 21 22 23 24 25 26
1 pH - 6.89 6.65 741 6.89 6.72 6.80 6.87 6.74 6.67
9 EC pumhos/| 4.52 5.02 1.76 1.46 1.49 1.43 2.29 2.00 2.19
c 6 5 1 5 3 9 0 1 1
m
3 COD mg/1 84 88 56 88 36 56 48 28 44
4 BOD (at | mg/] 31 32 19 32 11 19 16 8 15
27
oC)
DO mg/1 3.0 3.2 33 2.6 2.4 2.5 3.6 2.8 3.2
TDS mg/1 3350 1296 1582 | 2326 1956 2172 2636 2502 2436
Total mg/1 1580 1760 780 1470 1230 1360 1450 1400 1270
7 Hardn
ess
(as
CaCO03)
8 Colour CU 5 50 10 25 5 25 10 25 10
Silica mg/1 18.3 27.3 27.5 30.7 30.6 29.9 32.7 309 34.0
9 | sioz) 3 5 4 |1 1 4 2 9 6
N as mg/1 8.7 12.2 8.7 10.6 9.5 14.3 11.5 7.1 8.1
10 | Kjeldahl
Nitrogen
(TKN)

Ground water samples 17 to 26, located at further distance towards North and north east of

for those samples given here in table 4 and 5.

3.3

Ground water Samples from Zone 3

the compost yard showed contamination. This was indicated by COD, BOD values reported

Ground water samples in the downstream at a distance of 21000 m away from the
compost yard/storage lagoon site. It includes GW samples GW 28 to GW 36.

Table 6: Pre-monsoon results for ground water samples from Zone 3

Unit Du |Du |Du |[Du |Du |Du |Du | Du | Du
# Para. g g g g g g g g g
we |we |we |we |we |we |we |we | we
1 1 1 11 11 11 11 11 11
28 29 30 31 32 33 34 35 36
1 | pH - 742 | 741 |1 726 | 762 | 8.66 | 810 | 7.77 | 7.34 | 7.56
2 EC umhos/c| 3.205| 3.156 2.049| 1.886| 4.527| 2.092 1.712| 2.309| 2.993
m
3 | COD mg/1 76 124 | 64 76 184 | 32 36 44 100
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4 | BOD mg/1 27 47 23 32 70 13 15 17 43
(3d)
5 | DO mg/1 36 |27 |24 |25 27 |21 26 |21 2.5
6 | TDS mg/1 1902 | 1806| 1124| 1118] 2686| 1192| 1008| 1310| 1702
Total mg/1 1700 1640| 780 | 700 | 1460| 900 | 700 | 1100| 1560
Hardne
7
ss (as
CaC03)
8 | Colour | CU BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
9 Silic mg/1 11.76| 6.43 | 8.05 | 6.27 | 11.01} 8.01 | 12.04| 8.69 | 6.45
a
(Sio
2)
N as mg/1 28 | 2.7 1.7 |28 1.7 |25 2.0 3.1 2.2
10 Kjelda
hl
Nitrog
en
(TKN)
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Table 7: Post-monsoon results for ground water samples from Zone 3

Unit | Du Du Du Du Du Du Du Du Du

S.No Para
g g 4 4 4 4 4 4 4
wel | wel | wel | wel | wel | wel | wel | wel | wel
1 1 1 1 1 1 1 1 1
28 29 30 31 32 33 34 35 36
1 pH - 693 | 690 713 | 774 | 691 | 6.68 | 6.76 | 7.06 | 6.76
2 EC mmhos| 1.95)| 240 | 2.17 |1 067 ]| 390 | 1.86 | 2.04 | 2.18 | 3.13
/ cm 8 2 0 6 7 2 9 3 6
3 COD mg/1 68 32 32 24 92 36 40 28 56
4 BOD (3d)| mg/1 24 10 10 7 34 11 13 8 19
5 DO mg/1 3.0 2.6 2.5 3.1 3.2 29 2.8 2.7 2.8
6 TDS mg/1 3820| 2418 1928| 802 | 3162| 1468| 1778| 1894| 2964

Total mg/1 1600] 1060| 900 | 470 | 1540| 650 | 1010| 960 | 1470
7 Hardne
ss (as
CaCO03)
8 Colour CU 5 1 1 10 5 5 10 5 1

Silic mg/l 321|379 299 | 27.2 | 348 | 344 | 329 | 339 33.7
a 4 0 4 5 3 5 1 7 8

(Sio
2)
N as mg/1 7.7 | 185]| 11.5| 10.8 | 30 78 | 322|134 59
Kjeldahl
Nitrogen
(TKN)

10

In the zone 3, all samples were of dug well samples. Test results for pre as well as post
monsoon season were more or less in the same range as observed in other dug well
samples of upstream (south) and cross steam (east and west of the compost site)
locations. It indicates that, the contamination is not reached up to those locations.

One surface water was collected in one of the natural drainages (nalla) located in the
north east of the site. This natural drain receives water, soil, sediments from spent wash
storage area, compost yard as well as surrounding field of the area. Results of important

parameters are furnished in the following table 8.
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Table 8: Test results of surface water samples for Pre and post monsoon

# Parameters Unit Pre- Post
monsoon monsoon
1 pH - 7.37 6.99
2 EC mmhos/cm | 1.728 2.473
3 COD mg/1 160 2680
4 BOD (at27°C) mg/1 61 997
5 DO mg/1 2.6 3.4
6 TDS mg/1 1082 2914
i Total Hardness (as CaC03) | mg/1 340 1290
8 Colour CU BDL 250
9 Silica (Si02) mg/1 9.89 49.04
10 N as Kjeldahl Nitrogen mg/1 4.8 56.8
(TKN)

Surface water sample collected in post monsoon season showed higher electrical
conductivity. COD, BOD values reported higher than the pre-monsoon sample. It indicates
contamination of water through activities carried out in that season including industrial
and agricultural activities. This is linked with colour which was measure at 250 CU for the

said sample.

4.0 FINAL OBSERVATIONS FOR THE TEST RESULTS OF WATER AND SOIL SAMPLES

Ground water analysis reports were reviewed and three zones were considered based on
the sampling locations. In Zone 1, location number GW 01 to 08 were considered. These
locations observed in the upstream or cross stream zones. Hence, assumed that these
locations would give general characteristics of ground water in the surrounding area.
Zone 2: here, GW 10 to GW 27 locations are observed in the downstream of the
compost yard - more or less within 1000 m distance. Therefore, assumed with high
impact zone. In Zone 3, GW 28 to GW 36 were considered. These locations are in
downstream of the compost yard but at more than 1000 m distance. This zonation may

be helpful to understand the findings of the study.

In case of studied ground water, samples from zone 2 for parameters such as colour, COD,

BOD, TDS indicates moderate to higher changes in physical and chemical
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appearance for samples GW 10, GW 11, GW 12, GW 13, GW, 14, GW 15 and GW 20, GW

27. Colour, COD, BOD values of samples from Dug wells from zone 2 indicates intrusion of
spent wash/spent wash leachate into those waterbodies.geo-physical survey carried out
in this study provided vital inputs to understand the causes of bore well water
contamination of this zone. This study also helpful in formulating the remedial action for

the same.

1. High resistivity along profiles VES 02, VES 03, VES 04, VES 05 and VES 07 indicate
there is no leakage or contamination towards the south and east of the compost
area. Similarly, high resistivity is seen at VES13, VES14, VES15, VES28 suggesting

no contamination towards the west of the compost area.

2. Potential leakage to the shallow aquifer/ground water is seen at VES 08, VES 09,
VES10, VES 11 and VES 12 to a depth of 15.8m similarly VES 06 to VES 20 and
VES 31 to VES 34 and VES 32 shows very low resistivity values up to a depth of
12.6 bgl.

L

Dnyaneshwar SSKL

Leachet collection Tank

Figure 6: Image showing site recommended for leachate collection in yellow colored

polygon
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Figure 07 and 08: Image showing Locations DS 03, DS 08 - DS27 and DS 30

to 32 for remedial action
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5.0

RECOMMENDATIONS/REMEDIAL ACTION

Location of leachate collection pit to be shifted or an additional pit to be
constructed at a location of the entire compost yard. The location is marked in
the figure 06.

It is also advised to plant few Eucalyptus trees in the open plot towards north of
the compost yard. Plantation should be limited.

Fracture seal cementation using fast settling cement/black cotton soil under high
pressure grouting is recommended between VES DS 03, DS 08 - DS27 up to 40m
and DS32 - DS30 up to depth of 25m to restrict the leakage to deeper aquifer and
spreading of the contamination.

Environment management cell must be strengthened in order to achieve
compliances.

The Factory Management should monitor the disposal of spent wash, vigilantly.
It should make alternative arrangements in case of failure of machinery,
operating equipment, etc. The Management should develop a SOP (standard
operating procedure) to deal with such situation and restore normalcy of
operations at earliest.

The factory management must follow rules, regulation, guidelines and norms
prescribed time to time by regulatory authorities. It should monitor all
environment related compliances at least before start of the season, mid of the

season and end of the season.

Executive Summary XXi
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1.0 INTRODUCTION

1177

Chapterl
INTRODUCTION

Loknete Marutrao Ghule-Patil Sahakari Sakhar Karkhana Limited is a cooperative unit. It

is located in village Bhenda (Bk), Taluka Newasa of Ahilya Nagar (previously known as

Ahmednagar). This sugar factory was established in the year1974-75. Initial crushing

capacity of the unit was 1250 TCD. The sugar factory expanded gradually and increased

its cane crushing capacities. The same is provided in table 1.

Table 1.1: Sugar factory cane crushing capacity enhancement stages

Year Sugar Unit Capacity enhancement
1981-82 1250 TCD to 2000 TCD
1990-91 2000 TCD to 3000 TCD
2000-01 3000 TCD to 5000 TCD
2008-09 5000 TCD to 6000 TCD
2017-18 6000 TCD to 7000 TCD
Allied unit Establishment | Capacity Expansion Capacity (at
Year present)
Cogeneration 2007-08 12 MW 2017-18 12 MW + 19.5
unit ie. MW = 315
bagasse based MW
power plant
Molasses based | 1985-86 45 Kilo 55 KLPD
Distillery litres per
day (KLPD)
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1.1 SITELOCATION MAP

Niphad Yeola P

[E—
NASHIK

AURANGABAD

District Index

Legend
@ Taluka Head Quarner

weees Ralway
National Highway
State Highway
Dis¥rict Boundary

— Taluka Boundary
Viage Boundary
Waterbody/River

Figure 1.1: Site Location Map showing the study area in the red box in Newasa

taluka map
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Figure 1.2 a and B: Satellite image of the LMGP Dnyaneshwar SSKL and b) Compost
site of the factory and surrounding area.
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1.2 STUDY AREA: PHYSIOGRAPHY

Physio-graphically the area forms part of Deccan Plateau. Part of Sahayadri hill ranges fall
in the district. Western Ghat section in Akole taluka is hilly which extends to relatively flat
areas in Shevgaon and Jamkhed talukas in the east. From the main Sahayadri range three
spurs namely Kalsubai, Baleshwar and Harishchandgad stretch eastwards.
Physiographically the district can be broadly divided in four major characteristic
landforms viz., hill and ghat section (7.6% area); foothill zone (19.4% area); plateau
(3.71% area) and plains (occupy 69.30% area). Newasa taluka is situated in the plains. It

is located mainly in the Godavari and Pravara river basin.

1.3 GEO-MORPHOLOGY

The analysis of geomorphological data reveals that physio-graphically the area forms part

of Deccan Plateau.

1.4 GEOLOGY

Major part of the district is underlain by the basaltic lava flows, which were formed by
the intermittent fissure type eruptions during of upper Cretaceous to lower Eocene age.
The Deccan Trap has succession of 19 major flows in the elevation range of 420 to 730 m
above mean sea level (amsl). These flows are characterised by the prominent units of
vesicular and massive Basalt. The Alluvium of Recent age also occurs as narrow stretch
along the course of major rivers deposited over the Traps. Deccan Trap Basalt Deccan
Traps occupy about 95% area of the district and it occurs as basaltic lava flows which are
normally horizontally disposed over a wide stretch and give rise to table-land type of
topography also known as plateau. These flows occur in layered sequence ranging in
thickness from 15 to 50 m. Flows are represented by massive portion at bottom and
vesicular portion at top and are separated from each other by marker bed known as bole
bed. The thickness of weathering varies widely in the district from 5 to 25 m bgl (below
ground level). The weathered and fractured trap occurring in topographic lows form the
main aquifer in the district. Deccan Trap Basalt of late Cretaceous to Eocene age is the
major rock formation in the district covering almost entire district. Recent Alluvium

occurs as small patches, mostly along the river.
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1.5 MAJOR AQUIFER SYSTEMS
There are two major aquifer systems in the district area namely Alluvium and Basalt. The
map showing major aquifer systems of Ahmednagar district is shown in Figure 3.

e Alluvium

Alluvium occurs in small areas along banks and flood plains of major rivers like Godavari,
Pravara, Mula rivers and their tributaries. Coarse grained detrital material like sand and
gravel usually occurring as lenses forms good aquifer. The ground water occurs under
water table conditions in flood plain deposits near the riverbanks. Confined conditions
are also found wherever the thick clay deposits confine the ground water below it. Ground
water exploration in Godavari-Pravara Alluvium reveals that the thickness of alluvium is
less than 40m and the aquifer thickness are ranges between 5-8

m. The yield of the dug wells ranges from 50 to 100 m3/day.

e Basalt

The weathered and fractured part of basalt occurring in topographic lows form the main
aquifer in the district. Ground water occurs under phreatic, semiconfined, and confined
conditions. Generally, the shallower zones down to the depth of 35 m bgl form phreatic
aquifer. The water bearing zones occurring between the depths of 9 and 35 m are
weathered interflow or shear zones and yield water under semi- confined conditions.
Deeper semi-confined to confined aquifers occur below the depth of 35 m as the bore
wells drilled have shown presence of fractured zones at deeper depths at places. The
vesicular portion of different lava flows varies in thickness from 5 to 24 m and forms the
potential aquifer zones. However, the nature and density of vesicles, their distribution,
inter-connection, depth of weathering and topography of the area are the decisive factors
for occurrence and movement of ground water in vesicular units. The massive portion of
basaltic flows are devoid of water, but ground water occurs in weathered, fractured,
jointed or contain weaker zones in it. The yield of the dug wells ranges from 10 to
100m3/day, whereas bore wells yield is restricted upto 2.5 lps when favourably located.

Source:
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Figure 1.3: Major aquifers of Ahilya Nagar (Ahmednagar) district
1.6 SOIL

It has been observed that the major part of the area is occupied by clayey soil followed by
clayey loam observed along the northern fringe of the area. The small portion of the area
in eastern and southern part is occupied by sandy loam to sandy clay type of soil whereas

sandy loam also occurs in very small patch in western boundary of the area.

Hydrology The State Govt. has constructed a number of minor irrigation structures. As

per the Irrigation Department, Govt. of Maharashtra, 1,08,066 ha and 1,14,915
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ha land was irrigated in Newasa talukas due to these minor irrigation structures

respectively.

1.7 DRAINAGE

The district lies partly in Godavari basin and partly in Bhima basin. The northern part of
the district is drained by Godavari River and its tributaries viz., Pravara, Mula, Adula and
Mahalungi whereas the southern part is drained by Bhima River and its tributaries viz.,
Ghod and Sina. All the rivers have sub-parallel to sub-dendritic drainage pattern and the
drainage density is quite high. Newasa taluka is drained by Godavari River and its

tributaries viz., Pravara, Mula, Adula and Mahalungi.

The overall ground water movement in Newasa taluka is south to north-northeast

i.e. towards Godavari river. However, except in southeast and east part of the Newasa
taluka the ground water flow direction is observed towards east or southeast. It has been
observed that the ground water flow direction follows the drainage and topography of

the area. This indicates the topographic control for the ground water movement.

Table 1.2: Ground Water Characteristics of Nagar and Newasa Talukas (Year

2017)
Constituents Shallow aquifer Deeper aquifer
Min Max Min Max
pH 7.9 8.2 7.3 8.0
EC 380 2146 557 3300
TDS NA NA 335 1235
TH 245 775 225 1235
Calcium 40 162 32 220
Magnesium 32 90 22 227
Potassium 0.1 4.8 0.03 0.3
Sodium 5 17 4 32
Bi carbonate 85 195 67 439
Carbonate 0 0 0 0
Chloride 67 393 57 503
Sulphate 4 149 3 793
Nitrate 28 50 46 80
Fluoride 0.1 0.27 0 1.10

Source:
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1.8 Climate and Rainfall

1184

The climate of this district is characterized as hot tropical with extreme summer, mild

winter, and general dryness throughout the year except during the south-west monsoon

season, i.e.,, June to September. The Normal rainfall of the district is 574.6 mm spread over

47 to 50 rainy days in normal condition

1.8.1 Rainfall

From mid of June rain starts & ends on the end of October, winter season starts from

November & ends on February & summer season starts on March & ends on mid of June.

Air remains humid in rainy season, in winter dry & cold & in summer remains dry & hot.

Average rainfall for the five years (2018-2022) for Newasa taluka is 763 mm.

Table 1.3: Rainfall pattern

Year Jan Feb March April May Jun July Aug Sept Oct Nov
Rain Fall in (mm)

2018 00 0.0 0.0 0.0 22 1535 587 835 405 56 20.3
2019 00 00 0.0 0.0 0.0 112.7 1371 94.0 1814 2446 27.0
2020 00 0.0 122 1.1 83 2645 223.0 1049 262.0 1493 8.0
2021 228 1.0 4.0 0.0 75 1208 125.7 1221 216.2 1223 48.6
2022 00 00 1.2 0.1 1.9 1082 1143 1026 269.1 194.6 0.0

Table 1.4: Data for Irrigation Infrastructure of Newasa (Year-2017):

Minor KT | Percolation | Storage Lift Total Total
Irrigation | Weir Tank Tank | Irrigation irrigation
Projects Schemes capacity/
Areaunder

crop (Ha)

4 6 224 78 0 312 1,14,915

Source:

Dec

0.0
0.1
0.0
41.6
0.0
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Chapter II
THE STUDY

2.0 Introduction to the problem (Background)

As mentioned above, the distillery unit was established in the year 1985-86. Spent wash
is a wastewater having high pollution strength gets generated during the manufacturing
processes of molasses based distillery. In those periods, this spent wash was stored in the
unlined kutcha lagoons/pits. Those pits/lagoons were unlined and allowing stored

wastewater to percolate.

In 2003, the Central Pollution Control Board released a charter known as Corporate
Responsibility for Environment Protection (CREP). In this charter it was advised to all
molasses based distilleries to stop the practices of storage of spent wash in kutcha
(unlined or pervious) lagoons. It was also advised to prepare impervious compost yard to
replace existing pit composting practices. The factory management adopted CREP
guidelines and advise of CPCB, and constructed HDPE lined, impervious lagoons as well as
compost yard. The Management completely stopped the storage of spent wash in unlined,
Kutcha lagoons. The management has stopped the pit composting practices. The compost

yard is also lined with HDPE sheet and its top finish is of RCC.
2.1 The problem

It was observed that the spent wash which was stored in the kutcha lagoon may have
percolated in the ground and entered into the aquifer/s. Pit composting method used
earlier for making the compost from spent wash and press mud cake might have also
contributed in the ground water contamination. As a result, the dug and bore well water
in the downstream of the spent wash storage lagoons and compost yard area observed
contaminated. Appearance (colour) of water from some of these water bodies is changed.
This problem is faced by the people residing or having dug well/bore wells in the

immediate downstream of the compost yard/spent wash storage lagoons.

2.2 Methodology of study

Initially team of experts from Vasantdada Sugar Institute (VSI) visited the site to

understand the problem and to frame the scope of the study. This team was
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comprised of Prof. (Dr.) Nitin Karmalkar Retired Vice Chancellor of Savitribai Phule Pune
University (SPPU), Dr. Raymond Duraiswamy, Head of Department of Environmental
Sciences of SPPU, Dr. Amol Deshmane, Scientist, VSI and Dr. Vivek Patil, Scientific Officer,
VSI. This team took overview of the issue, discussed with locals and actually visited some

of the ground water sources observed contaminated.

Sampling plan for water was mainly based on the visual observations during the pre-
study as well as same observations by the locals. Often, the ground water characteristics
changes with season and particularly during pre-monsoon and post- monsoon. Therefore,
it was decided to collect ground water as well as soil samples during these two seasons.
In addition to ground water sampling. Geo-investigation study for pre and post-monsoon

was also planned.

According to the plan in pre-monsoon study was carried out in the month of May 2024.
initially the geology expert team visited the site and performed geo- investigation studies.
Subsequently, the team of Department of Environment Sciences of VS], visited the site
during May 28 & 29, 2024. During the said visit, 36 ground water samples, one sample of
surface water (from nala) and 17 soil samples were collected from the pre- determined

locations of study area.

Sampling code, sample and its geograpical coordinates are provided in the following
table.
Table 2.1: Sampling code, sample and its geograpical coordinates

Ground Water = GW; Surface water (SW) and Soil =S

Sample Code Sample Latitude / Longitude
GROUND WATER

GW1 Dug well 19926'4.73"N; 7502'44.64” E
GW 2 Dug well 19026'14.09”N; 7502749.81” E
GW 3 Dug well 19026'11.64”N; 7502727.26” E
GW 4 Dug well 19026'18.47”N; 7502727.78” E
GW 5 Dug well 19026'46.71”N; 7502'31.34" E
GW 6 Dug well 19026'48.12”N; 7502'36.11” E
GW 7 Bore well 19926'3.13”N; 7503'6.30” E
GW8 Dug well 19026'19.21” N; 75° 2'57.58"E
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Sample Code Sample Latitude / Longitude
GW9 Dug well 19°26'52.32"N; 75° 2'17.30"E
GW 10 Dug well 19026'34.44”N; 7502'57.81" E
GW 11 Bore well 19026'36.15” N; 7502'56.95” E
GW 12 Bore well 19926'37.67”N; 7502'55.17" E
GW 13 Bore well 19026'38.87”N; 7502'56.57" E
GW 14 Dug well 19026'37.76”N; 7502'53.57" E
GW 15 Dug well 19926'31.27” N; 7503'9.81” E
GW 16 Bore well 19926'39.69” N; 7503'7.62” E
GW17 Dug well 19926'51.02” N; 7503'9.03” E
GW 18 Bore well 19026'53.79”N; 7503'12.26” E
GW 19 Bore well 19026'56.57”N; 7503'15.92" E
GW 20 Bore well 19026'48.56” N; 7502'52.05” E
GW 21 Dug well 19926'24.19” N; 7503'5.36” E
GW 22 Dug well 19926'26.52” N; 7503'7.39” E
GW 23 Dug well 19026'32.10” N; 7503'15.60” E
GW 24 Bore well 19026'32.34”N; 7503'22.55" E
GW 25 Bore well 19026'29.39”N; 7503'27.96” E
GW 26 Dug well 19026'30.67”N; 7503'31.02" E
GW 27 Bore well 19026'37.11”N; 7503'12.26" E
GW 28 Dug well 19026'54.64” N; 7503'29.11" E
GW 29 Dug well 19026'59.95”N; 7503'28.73" E
GW 30 Dug well 19927'6.46” N; 7503'33.75" E
GW 31 Dug well 19927'10.79”N; 7503'34.70” E
GW 32 Dug well 19027'3.09”N; 7503'47.01” E
GW 33 Dug well 1902713.22”N; 7502'56.01” E
GW 34 Dug well 190279.95”N; 7503'13.80” E
GW 35 Dug well 19027'8.25”N; 7503'16.93” E
GW 36 Dug well 19027'2.05” N; 7503'9.33” E

Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL
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Sample Code Sample Latitude / Longitude
SURFACE WATER
SW1 Surface water 19026°'15.81” N: 75%4°29.38” E
(Nala)
SOIL
S01 Soil 19°26'36.15"N; 75° 2'56.50"E
S02 Soil 19°26'36.87"N; 75° 2'54.78"E
S03 Soil 19°26'38.40"N; 75° 2'53.50"E
S04 Soil 19°26'35.85"N; 75° 2'54.54"E
S05 Soil 19°26'36.40"N; 75° 2'52.82"E
S 06 Soil 19°26'35.01"N; 75° 2'51.69"E
S 07 Soil 19°26'34.24"N; 75° 2'52.12"E
S 08 Soil 19°26'20.57"N; 75° 2'49.97"E
S 09 Soil 19°27'15.72"N; 75° 3'12.14"E
S10 Soil 19°26'30.74"N; 75° 3'1.00"E
S11 Soil 19°26'34.63"N; 75° 3'0.68"E
S12 Soil 19°26'29.49"N; 75° 2'59.12"E
S13 Soil 19°26'36.65"N; 75° 3'9.66"E
S14 Soil 19°26'40.89"N; 75° 3'14.48"E
S15 Soil 19°26'44.05"N; 75° 2'59.96"E
S16 Soil 19°26'47.98"N; 75° 2'53.42"E
S17 Soil 19°26'50.18"N; 75° 2'56.36"E

From the collected ground water samples about 17 samples (dug and bore well water)
were collected in the immediate downstream areas of the existing compost yard. The
sampling points were located within 1000m from the boundary of the compost yard.
Approx. 10 ground water samples were collected from locations which are at >1000m
away from the boundary of the compost yard. In addition, 08- 09 samples were collected
from the upstream areas or from the cross stream zones (considering surface runoff) of

the compost yard. This was mainly to understand the baseline characteristics of the

ground water in the study area.

Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL




1189

woleraT Hafy:

The second cycle of water and soil sample collection for post monsoon/winter season was
carried out in February 2025. Geo-investigation study was also carried out during the
same time for its second cycle. The sampling of post monsoon was carried out partially
based on the findings of first cycle of ground water analysis and geo- investigation.
Particularly few locations from the south of the spent wash storage tank, where
contamination was not reported in the first cycle- not considered significant for the
second cycle. Hence, samples were not collected from those locations (GW 01, GW 03, GW
04,GW 05,GW 07 and GW 09). Other sampling locations were continued in the second
cycle. Analysis of all collected samples of first (pre- monsoon) second cycle (post
monsoon) are provided in Chapter IlI of this report. Geo-physical studies and its findings
are provided in chapter [V of this report. Its reports and survey findings were used further

to assess the contamination (Chapter V).
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ChapterIII
RESULTS OF WATER AND SOIL MONITORING

The GW, SW and soil samples collected during both the cycles were analyzed in the
laboratory of Department of Environmental Sciences of Vasantdada Sugar Institute (VSI).
After analysis of GW samples of first cycle it was observed that those samples can be
placed in different categories depending upon the nature and extent of contamination.
Such categorization/zonation was found helpful to explain the findings easier. It was also
helpful in understanding the findings of the study. This zonation and simple logic behind

it is discussed here.

3.1 Zone 1: Ground water (GW) monitoring Locations GW 01 to GW 08

These locations are either in upstream (considering runoff water from compost
yard/storage tank) of the compost yard/lagoons or not directly influenced by the spent
wash storage lagoons and composting activity. Those sampling locations were from the
agricultural fields, mainly in S, SW, SE and NW of the spent wash storage and composting
site. Visual and physical observation of the ground water and surrounding crop were

indicating relatively no influence of spent wash storage and composting activities.

-
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Figure 3.1: Satellite image showing the round water monitoring locations of Zone
1i.e. GW 01 to GW 08
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Table 3.1: Test results of ground water samples collected from Zone 1during
Pre-monsoon season

Unit GW GW GW GW GW GW GW GW

# | Para.
ara o1 |02 |03 o4 o5 |06 |07 |08
1 | pH - 772 [ 753 | 795 |847 [803 |844 | 751 | 862
EC mmh [202 |253 [131 [179 [133 [179 | 193 | 256
2 os/c 2 6 4 9 7 9 0 3
m
3 [cop |mgn |32 |76 |20 |56 |12 |48 28 | 78
BoD [mgn |13 [32 |08 |16 [BDL |19 08 | 24
4 | (at27
0c)
5 | Do mg/l [31 |29 |31 [30 [30 |29 | 24 | 22
6 |TS mg/l | 1336 | 1582 | 834 [ 1156 | 740 |956 | 1182 | 1668

7 TDS mg/l | 1224 | 1408 | 680 932 602 826 1096 | 1442

8 TSS mg/l | 136 170 132 184 124 100 44 102
Total mg/l | 740 790 520 780 620 630 680 710
Hardne

9 ss (as
CaCO03)

Calciu mg/l | 152. | 184. | 104. | 144. | 224. | 128. 160. | 176.

10 | m (as 30 36 20 28 44 25 32 35
Ca)

Magne | mg/l | 874 | 80.1 | 77.7 | 102. | 104. | 75.3 68.0 | 65.6

11 | sium 8 9 6 06 58 3 4 1
(asMg)

Chlorid | mg/l | 289. | 354. | 164. | 229. | 159. | 279. 209. | 339.

12 | e(asCI 91 89 95 93 95 91 93 89
)

Sulpha | mg/l | 156. | 180 113. | 157. | 98.1 | 120. 152. | 169.

13 | te 19 33 14 0 95 38 52
(5042 )

Phosph | mg/1 | BDL | BDL BDL | BDL | BDL | BDL BDL | BDL

14 | ate (as

P04 "2)
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Total mg/l | 240 | 270 | 255 320 | 505 | 360 237. | 230
5 Alkalin 5
1 ity (as
CaCO3
)
Sodiu | mg/l | 949 | 65.2 | 51.6 |59.2 | 70.1 | 102. 96.4 | 92.7
16 | m (as 8 5 5 3 5 23 5 8
Na)
Potassi | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
17 | um (as
K)
Residu | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
al
18 Chlorin
e
Nitrate | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
19 | (as
NO3 -
2)
20 Fluorid | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
e
21 Copper | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
(as Cu)
Cadmi | mg/l | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
22 | um
(Cd)
23 Nickel | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
(as Ni)
24 Iron mg/l | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
(asFe)
9t Zinc mg/l | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
(asZn)
Manga | mg/l | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
26 | nese
(Mn)
Lead mg/l | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL
27 (Pb)

Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL
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Chromi | mg/1 BDL BDL BDL BDL BDL BDL BDL BDL
28 | um (as
Cr)
29 | Colour | CU BDL BDL BDL BDL BDL BDL BDL BDL
30 Silica mg/l | 517 | 155 | 172 | 11.8 | 102 | 22.7 18.0 | 18.8
(5i02) 2 8 8 7 7 1 4
N as mg/l |34 |34 |11 |22 |17 |90 34 | 73
Kjelda
hl
1
3 Nitrog
en
(TKN)
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In zone 1, most of the ground water samples were from dug well (except GW 07).
Therefore, there was possibility of contamination of water from surface and air borne
dust/leaf liter. The test results for colour showed below detection limit (BDL) value -
which means no colour or water is more or less clear. This was one of the important test
to get an idea of contamination of ground water due to storage of distillery spent wash or
from composting activity. Based on the experience of distillery industries, usually where
spent wash get percolate and enters into a ground water - the colour of water changes
and shows shades of yallow-brown depending upon the percolation rate. Colour test was
a primary parameter to check the ground water contamination due to spent wash storage

and composting activity.

Further, preliminary observations of geo-physical survey of the first cycle study indicated
that the ground water locations in the east and south of the spent wash storage areas are
relatively unaffected considering geological strata. Hence, for the second cycle of ground
water study, samples from location GW02, GW06 and GW08 were considered for

comparison and further investigation cycle.

Table 3.2: Test results of ground water samples from Zone I for the second
cycle i.e. Post- Monsoon - for GW02, GW 06 and GW08

S.No Parameters Unit Dug Dugwell | Dugwell
well02 | 06 08
1 pH - 6.71 6.50 6.73
9 EC mmho/c | 1.677 1.299 3.734
m
3 COD mg/1 32 44 48
4 BOD (3d) mg/1 10 15 16
5 DO mg/1 35 3.2 3.3
6 TS mg/1 1658 864 1794
7 TDS mg/1 1464 826 1464
8 TSS mg/1 22 20 18
9 Total Hardness (as mg/1 860 460 1450
CaC03)
10 Calcium (as Ca) mg/1 164.32 85.05 320.64
11 Magnesium (as Mg) mg/1 109.35 44.08 157.95
Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL 18
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12 Chloride (as CI") mg/1 309.90 149.95 789.76
13 | >wphate(assO, - mg/! 41386 | 16832 | 52475
14 Phosphate (as P04 "2) | mg/I BDL BDL BDL
15 Total Alkalinity (as mg/1 275 300 175
CaC03)
16 Sodium (as Na) mg/1 75.47 82.35 88.38
17 Potassium (as K) mg/1 BDL BDL BDL
18 Residual Chlorine mg/1 BDL BDL BDL
19 Nitrate (as NO3 “2) mg/1 BDL BDL BDL
20 Fluoride mg/1 BDL BDL BDL
21 Copper (as Cu) mg/1 0.266 0.072 0.045
22 Cadmium (Cd) mg/1 BDL BDL BDL
23 Nickel (as Ni) mg/1 BDL BDL BDL
24 Iron (as Fe) mg/1 0.600 0.584 BDL
25 Zinc (as Zn) mg/1 0.099 0.146 0.106
26 Manganese (Mn) mg/1 0.111 0.057 0.613
27 Lead (Pb) mg/1 0.018 0.096 0.062
28 Chromium (as Cr) mg/1 0.004 0.004 0.003
29 Colour CU 5 5 50
30 Silica (Si02) mg/1 32.24 30.32 19.48
31 N as Kjeldahl Nitrogen mg/1 8.7 14.8 18.5
(TKN)

During pre-monsoon season, in this zone pH of collected water sample was observed from
7.7 to 8.6. Total Dissolved solids (TDS) reported in the range of 602 mg/L to 1442 mg/L.
Hardness was in the range of 520 mg/L to 790 mg/L. Hardness and TDS is ultimately
depends on calcium, magnesium as well as other cations and anions in the dissolved form.

Therefore, values of Ca, Mg, Na, K, Chlorides and sulphate were observed matching to the

trend of TDS and hardness.

In post monsoon season, samples of GW02, GW06 and GW08 showed pH in slightly acidic

zone between 6.5 to 6.7. TDS reported in the range of 825 mg/L to 3406 mg/L
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Hardness was reported in the range of 460 mg/L to 1450 mg/L Increase in the TDS and
hardness of these samples, compared to pre-monsoon may be due to intense agricultural
activity in the surrounding areas (ground water abstraction for irrigation and domestic
purposes) and run-off during irrigation.

In the second cycle, GW 08 showed colour of 50 CU. This was mainly from the agricultural
runoff during irrigation. Similar but relatively mild colour of 5 CU reported for location
GWO02 and GW 06. Apart from this, there were no significant changes reported in the
chamical parameters studied during first (pre-monsson) cycle and the second. Test
results of these samples were considered as the general characaterisitcs of ground water

from the study area.

@oncrete compost yard
, mPIt(_composh#é R

Y, ' 7
A\S

WSoil 08
A

Figure 3.2: Representative sample of Zone 1- soil monitoring location 08 Table

3.3: Testresults of Soil analysis for a representative sample from Zone 1

S. Parameters Unit Location Soil 08
No
Pre- Post
monsoon | Monsoon
1 pH -- 8.59 8.29
2 Electrical conductivity mmbhos/cm 0.94 0.61
3 Organic Carbon % 0.95 0.59
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S. Parameters Unit Location Soil 08
No
4 | Organic matter % 1.65 1.03
5 | Water Content %
(Moisture) 7.05 5.27
6 | Available Nitrogen kgha™1 172 241.47
7 | Available Phosphorus kgha1 117.6 182.0
8 Available Potassium kg ha 1 382.22 1,246.3
9 Copper as Cu mg/kg 47.97 162.5
10 | Manganese as Mn mg/kg 21.83 691.8
11 | ZincasZn mg/kg BDL BDL
12 | Iron as Fe mg/kg 21.83 55.01

Soil analysis showed that soil organic carbon is high to very high range and presence of
metals such as copper, manganese and iron. Soil samples showed pH in alkaline range.
Available phosphorous and potassium was in the very high range during post monsoon

season. This may be due to application of synthetic fertilizers in the fields.
Zone 2: GW 09 to GW 27

Ground water monitoring locations: Immediate downstream of spent wash storage
and composting site at lower elevation - considered as a downstream of surface

runoff

GW 09 to GW 27: In this zone, Location GW10 to GW 16, GW 20 and GW 27 were observed
in the immediate downstream areas (considering surface runoff) of compost
yard/storage lagoons. Sample of GW 09 collected because it was located very closer to
the factory. Thus, it may help in understanding the characteristics of ground water quality

in comparison with regular factory operations.

GW 17 to GW 26 were in also in the downstream (of surface runoff) but at further
distance from the compost yard/storage tank/lagoons. Few sampling locations in this
zone were observed in close proximity of a natural drainage that comes from the kutcha

lagoon area (spent wash storage lagoon used previously).
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Figure 3.3: Satellite image showing the ground water monitoring locations of zone 2

Table 3.4: Test results of Ground water samples from zone 2 for Pre-monsoon

# | Para | Unit GW |GW |GW |GW |GW |GW | GW | GW | GW | GW
09 10 11 12 | 13 14 15 | 16 20 27

1 | pH - 784 | 810 | 759 | 74 | 749 | 795 | 74 | 7.56 | 7.85 | 7.57
3 2

2 | EC mmho | 1.31 | 425 | 415 | 35 | 213 | 284 | 2.2 | 252 | 285 | 3.15
s/cm 9 8 6 26 |6 8 68 |3 6 2

3 | COD | mg/l 100 | 2280| 600 | 580 | 92 440 | 120 | 100 | 540 | 120

4 |BOD [mg/l |43 |[905 |228 26639 |[173 497 (37 |[176 |45
(3d)

5 | DO mg/1 2.5 2.0 2.8 29 | 26 |24 25 | 3.2 24 | 34

6 | TS mg/1 636 | 2338| 2532| 220 | 1298| 1594 | 183 | 1562| 1812 | 1848

8 6
7 | TDS | mg/l 586 | 2118| 2418| 219 | 1190 1436| 179 | 1512| 1798| 1718
2 8

8 | TSS mg/1 46 88 158 | 156 | 204 | 132 | 168 | 176 | 154 | 192

9 | Total | mg/l 460 | 1005| 1700| 142 | 1340| 1360| 124 | 1320| 1440| 1420
Hard 0 0
ness
(CaC
03)
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10 | Calci mg/1 112. | 256. | 561. | 400 | 304. | 296. | 248 | 272. | 416. | 368.
um 22 51 12 8 60 59 49 | 54 83 73
(Ca)

11 | Magn | mg/1 43.7 | 88.6 | 72.1 | 102 | 140. | 150. | 150 | 155. | 97.2 | 121.
esiu 2 9 9 .06 | 94 66 .66 | 52 5
m
(Mg)

12 | Chlor | mg/1 199. | 699. | 829. | 729 | 509. | 549. | 665 | 544. | 789. | 919.
ide 94 78 74 77 | 84 83 .79 | 83 76 71
(CI)

13 | Sulph | mg/1 113. | 200. | 185. | 180 | 170. | 189. | 243 | 181. | 173. | 181.
ate 33 95 71 .00 | 48 52 81 |90 33 90
(as SO
_2)

4

14 | Phos mg/1 BDL | 253 | BDL | BDL | BDL | BDL | BDL| BDL | BDL | BDL
phat 3
e (as
P04~
2)

15 | Total | mg/1 332. | 1825 625 325 | 340. | 362. | 425 | 290 | 400 242.
Alkali 5 00 5 5
nity
(as
CaCO
3)

16 | Sodiu | mg/l 519 | 285. | 125. | 184 | 949 | 117. | 270 | 121. | 117. | 124.
m (as 5 43 94 98 |5 12 58 | 91 38 76
Na)

17 | Potas | mg/l BDL | 347. | 127. | 186 | BDL | BDL | 79 | BDL | BDL | BDL
sium 74 17 .79 5
(as
K)

18 | Resid | mg/l BDL | BDL | BDL | BDL| BDL | BDL | BDL | BDL | BDL | BDL
ual
Chlor
ine

19 | Nitra | mg/l BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
te (as
NO3
_2)

20 | Fluor | mg/l BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
ide
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21| Copp | mg/l BDL | BDL | 0.87 | 09 | 0.78 | 1.17 | 0.7 | 0.77 | 0.66 | BDL
er 5 78 | 2 1 00 | 4
(as
Cu)

22 | Cadm | mg/1 BDL | BDL | BDL | BDL| BDL | BDL | BDL| BDL | BDL | BDL
ium
(Cd)

23 | Nicke | mg/1 BDL | BDL | BDL | BDL| BDL | BDL | BDL| BDL | BDL | BDL
1 (as
Ni)

24 | Iron | mg/l BDL | BDL | 253 | 1.0 | 0.74 | 0.72 | 0.6 | 0.79 | 0.55 | BDL
(as 6 69 |9 7 54 |2 0
Fe)

25| Zinc | mg/l BDL | BDL | 0.15 | 0.1 | 0.10 | BDL | 0.1 | 0.07 | 0.05 | BDL
(as 5 00 |7 69 |5 8
Zn)

26 | Mang | mg/l 030 | 146 | 484 | 3.6 | 3.26 | 788 | 0.2 | BDL | 0.04 | BDL
anes 0 5 3 72 |7 4 07 7
e
(Mn)

27| Lead | mg/l BDL | BDL | BDL | BDL| BDL | BDL | BDL| BDL | BDL | BDL
(Pb)

28 | Chro | mg/l BDL | BDL | 0.14 | 0.2 | BDL | BDL | 0.0 | 0.28 | 0.03 | BDL
mium 7 36 14 | 0 2
(as
Cr)

29 | Colou | CU BDL | >500| >500| 200 | 25 200 | 200 | BDL | 500 | BDL
r

30 | Silica | mg/1 368 | 931 | 16.1 | 16. | 189 | 198 | 16. | 17.8 | 19.2 | 8.82
(Si02 7 5 15 | 4 8 36 |1 5
)

31 | Nitro | mg/l 3.6 672 | 19.6 | 19. | 28 | 3.4 31 | 1.7 |22 8.7
gen 6
(TKN
)
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# Para. Unit | GW GW GW GW | GW | GW GW | GW GW
17 18 19 21 22 23 24 25 26
1 pH - 754 | 781 | 777 | 775 | 732 | 744 | 7.65 | 7.54 | 7.50
2 EC mm | 312 | 3.16 | 236 | 2.62 | 2.15 | 245 | 2.80 | 3.25 | 2.06
ho/c | 8 2 7 6 6 2 5 8 8
m

3 COD mg/1 | 100 116 | 140 | 48 92 120 100 | 80 88

4 BOD mg/1 | 37 43 53 19 34 45 43 34 32
(3d)

5 DO mg/l | 2.4 3.1 3.3 2.5 2.3 2.4 2.3 2.6 2.8

6 TS mg/l | 1892 | 1926 | 1532 | 1472 | 1238 | 1620 | 1708 | 1952 | 1268

7 TDS mg/l | 1740 | 1828 | 1420 | 1360 | 1182 | 1582 | 1682 | 1872 | 1142

8 TSS mg/l | 134 | 132 172 | 56 152 | 64 78 116 | 200

9 Total mg/l | 1400 | 1780 | 1210 | 960 | 925 1460 | 1340 | 1520 | 1180
Hardne
ss (as
CaC03)

10 | Calciu mg/1 | 480. | 416. | 432. | 240. | 176. | 368. | 280. | 344. | 304.
m (as 96 38 86 48 35 73 56 68 60
Ca)

11 | Magnes | mg/1 | 48.6 | 179. | 31.5 | 87.4 | 117. | 131. | 155. | 160. | 102.
ium (as 82 9 8 85 22 52 38 06
Mg)

12 | Chloride| mg/l | 769. | 774. | 524. | 409. | 504. | 569. | 659. | 1054 | 479.
(as CI) 76 76 84 87 85 82 80 .67 85

13 | Sulphat | mg/l1 | 283. | 163. | 178. | 205. | 177. | 180. | 187. | 184. | 163.
e (S042) 81 81 10 71 14 95 62 76 81

14 | Phosph | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
ate (as
P04'2)

15 | Total mg/l | 265 | 252. | 240 | 225 | 195 122. | 99.7 | 205 245
Alkalini 5 89 7
ty (as
CaCO03)

Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL

25



1202

woleraT Hafy:

16 | Sodium | mg/l | 255. | 175. | 303. | 162. | 73.2 | 122. | 99.7 | 915 110.

(as Na) 90 14 06 40 0 89 7 0 99
17 | Potassiu | mg/l | BDL BDL BDL BDL BDL | BDL BDL BDL BDL
m (as K)
18 | Residual | mg/l | BDL BDL BDL BDL BDL | BDL BDL BDL BDL
Chlorine

19 | Nitrate | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(asNO;

_2)

20 | Fluoride | mg/1 | BDL | BDL | BDL | BDL BDL | BDL BDL | BDL BDL

21 | Copper | mg/1 | 0.79 | 0.79 | 0.84 | BDL BDL | BDL BDL | BDL BDL

(as Cu) 6 6 7

22 | Cadmiu | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
m (Cd)

23 | Nickel mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(as Ni)

24 | Iron(as | mg/l | BDL | 0.70 | 090 | BDL | BDL | BDL | BDL | BDL | BDL
Fe) 5 7

25 | Zinc(as | mg/l | 040 | 0.06 | 0.12 | BDL | BDL | BDL | BDL | BDL | BDL
Zn) 3 2 8

26 | Manga mg/l | 0.06 0.06 0.33 BDL BDL | BDL BDL BDL BDL
nese 6 2 1
(Mn)

27 |Lead (Pb) | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL BDL | BDL BDL

28 | Chromiu| mg/1 | BDL BDL BDL BDL BDL BDL BDL BDL BDL
m (as
Cr)

29 | Colour CuU BDL BDL BDL BDL BDL | BDL BDL | BDL BDL

30 | Silica mg/l | 8.20 141 | 121 | 6.89 | 14.0 17.3 141 | 8.28 8.86

(Si02) 8 7 8 9 2
31 | Nas mg/l | 1.4 1.5 2.0 1.7 2.5 BDL | BDL | 2.5 1.7
Kjeldahl
Nitrogen
(TKN)
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Table 3.5: Test results of Ground water samples from zone 2 for Post-monsoon

# Para Unit | GW GW GW |GW | GW | GW | GW | GW | GW | GW
09 10 11 12 13 14 15 16 20 27
1 pH - 692 | 740 6.5 6.6 6.7 7.3 6.6 6.8 7.4 6.8
3 0 9 7 3 2 1 3
2 EC mm 1.13 1.53 3.4 3.7 3.6 2.2 2.4 4.5 1.7 1.5
ho/ 5 0 26 57 83 59 32 05 61 15
cm
3 COD mg/ 36 5200 | 152 176 112 | 80 400 88 56 84
|
4 BOD mg/ 11 1997 | 58 67 42 29 155 32 19 31
(3d) 1
5 DO mg/ 3.4 3.6 3.4 3.2 32 | 34 2.8 3.2 3.3 3.1
|
6 TS mg/ 680 5782 | 325 293 262 | 257 | 240 | 421 187 | 466
| 6 4 4 2 6 2 2 4
7 TDS mg/ 896 3492 | 329 251 279 | 217 | 198 | 377 158 149
1 8 8 6 6 2 2 2 6
8 TSS mg/ 20 22 20 18 22 26 24 20 22 24
1
9 Total mg/ 470 4000 | 162 139 138 | 104 | 108 174 | 780 185
Hardne | 1 0 0 0 0 0 0 0
ss (as
CaCo03)
10 | Calciu mg/ 84.1 | 240. 292 288 296 | 240 | 220 505 136 505
m (as 1 6 48 .58 .57 .59 48 44 .00 27 .00
Ca)
11 | Magnes mg/ 63.1 117. 216 162 155 | 106 | 128 116 | 61. 143
ium (as | 1 8 23 27 .81 .52 .92 .79 .64 92 37
Mg)
12 | Chlorid mg/ 999 | 4198 | 879 799 649 | 449 | 559 | 899 369 989
e (asCl | 7 .70 .73 .75 .80 .86 .83 72 .89 .69
)
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13 | Sulphat | mg/ | 222. | 564. | 580 | 512 | 486 | 367 | 356 | 641 | 346 | 627
e (as 1 77 36 .20 87 14 | .33 44 .58 .53 72
5049

14 | Phosph | mg/ | BDL | 10.5 | BDL | BDL | BD | BDL | BDL | BDL | BDL | BDL
ate (as |1 L
P04 ~2)

15| Total mg/ | 250 | 5000 | 225 | 300 | 250 | 200 | 275 | 250 | 200 | 175
Alkalini | 1
ty (as
CaCo03)

16 | Sodium | mg/ | 57.5 | 107. | 94. 125 | 123 | 87. 67. 147 | 78. 79.
(as Na) 1 9 25 34 A2 14 | 38 52 .96 45 54

17 | Potassi mg/ | BDL | 4279 | BDL | BDL | BD | BDL | BDL | BDL | BDL | BDL
um (as |1 .08 L
K)

18| Residua | mg/ | BDL | BDL | BDL | BDL | BD | BDL | BDL | BDL | BDL | BDL
1 Chlorin | 1 L
e

19 | Nitrate mg/ | BDL | BDL | BDL | BDL | BD | BDL | BDL | BDL | BDL | BDL
(asNO3 | 1 L
_2)

20 | Fluorid mg/ | BDL | 173 | BDL | BDL | BD | BDL | BDL | BDL | BDL | BDL
e 1 6 L

21| Copper | mg/ | 0.03 | 0.31 | 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0 BDL
(as Cu) 1 0 4 52 39 34 37 41 43 15

22| Cadmiu | mg/ | BDL | BDL | BDL | BDL | BD | BDL | BDL | BDL | BDL | BDL
m (Cd) 1 L

23 | Nickel mg/ | 0.00 | 0.16 | 0.0 0.0 0.0 | 0.0 0.0 BDL | BDL | BDL
(as Ni) 1 6 1 25 25 24 20 20

24| Iron(as | mg/ | 047 | 3.01 | 0.0 01 01 | 03 0.3 0.6 0.2 0.2
Fe) 1 3 0 25 41 55 65 65 02 17 18

25| Zinc(as | mg/ | 0.11 | 0.16 | 0.0 0.2 00 | 01 0.1 0.1 0.0 0.0
Zn) 1 2 5 91 19 93 10 10 07 87 52

26 | Mangan | mg/ | 1.04 | 1.08 | 1.1 14 1.8 | 2.8 2.8 0.0 BDL | BDL
ese(Mn) | 1 3 4 69 69 49 30 30 09

27| Lead mg/ | 0.05 | 0.03 | 0.0 0.2 0.0 | 0.0 0.0 0.0 0.0 0.0
(Pb) 1 5 3 78 41 39 33 33 51 17 28
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28| Chromi | mg/ | 0.00 | 0.04 | BDL| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | BDL | BDL
um (as | 1 5 5 15 04 |06 |06 |21
Cr)
29| Colour | CU 5 >500| 50 50 50 | 50 | 200 | 10 10 10
30| Silica mg/ | 293 | 19.6 | 27. | 26. | 29. | 31. | 33. | 29. | 27. | 20.
(Sio2) |1 6 7 35 29 27 |28 |30 |84 |54 |75
31| Nas mg/ | 171 | 1722198 |99 | 10. | 84 [12. | 95 |87 |9
Kjeldahl | 1 1 6
Nitroge
n (TKN)
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Unit | Dug | Bor | Bor | Dug | Dug | Dug | Bor | Bor | Dug
" Paramet well | e e well | well | well | e e well
ers 17 well | well | 21 22 23 well | well | 26
19 20 24 25
1 pH - 689 | 6.65| 741]| 689|672 | 680 | 6.87 | 6.74 | 6.67
EC mm | 452 | 502| 1.76 | 146 | 1.49 | 1.43 | 2.29 | 2.00 | 2.19
2 ho/ | 6 5 1 5 3 9 0 1 1
cm
3 COD mg/ | 84 88 56 | 88 36 56 48 28 44
|
4 BOD (3d) | mg/ | 31 32 19 | 32 11 19 16 8 15
|
5 DO mg/ | 3.0 3.2 33126 2.4 2.5 3.6 2.8 3.2
|
6 TS mg/ | 382 474 | 187 | 268 | 245 | 302 | 342 | 406 | 2350
| 0 0 2 6 2 6 8
- TDS mg/ | 335 129 | 158 | 232 | 195 | 217 | 263 | 250 | 2436
| 0 6 2 6 6 2 6 2
8 TSS mg/ | 18 32 22 | 26 20 18 16 24 28
|
Total mg/ | 158 176 | 780 | 147 | 123 | 136 | 145 | 140 | 1270
9 Hardness | 1 0 0 0 0 0 0 0
(as
CaCo03)
10 Calcium mg/ | 288. | 376. | 136. | 288. | 272. | 400. | 320. | 340. | 304.
(as Ca) | 57 75 27 | 57 54 8 64 68 60
11 Magnesiu | mg/ | 208. | 199. | 106. | 182. | 133. | 87.4 | 157. | 133. | 123.
m (as Mg) | | 98 26 92 | 25 65 8 95 65 93
12 Chloride mg/ | 799. | 999. | 369. | 649. | 589. | 679. | 669. | 559. | 609.
(as CI) | 75 69 89 | 80 82 79 79 83 81
13 Sulphate mg/ | 578. | 789. | 346. | 383. | 332. | 508. | 500. | 463. | 1130
(as SO~ | 22 11 53 | 17 67 91 00 37 .69
) 4
Phosphat | mg/ | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
14 | e(asPO4 |1
_2)
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Unit | Dug | Bor | Bor | Dug | Dug | Dug | Bor | Bor | Dug
# Paramet well | e e well | well | well | e e well
ers 17 well | well | 21 22 23 well | well | 26
19 20 24 25
Total mg/ | 325 2251 200 | 175 | 150 | 200 | 150 | 175 | 200
15 Alkalinity | 1
(as
CaCo03)
16 Sodium mg/ | 178. | 234. | 784 | 744 | 81.4 | 86.3 | 110. | 67.5 | 139.
(asNa) | 75 36 5 7 3 9 23 2 03
17 Potassiu mg/ | 5.24 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
m (as K) 1
18 Residual mg/ | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
Chlorine |
Nitrate mg/ | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
19 (asNO3 -~ I
2)
20 Fluoride mg/ | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
|
21 Copper mg/ | 0.31 | 0.07 | 0.01 | 0.02 | 0.01 | 0.04 | BDL | BDL | BDL
(as Cu) 1 3 4 5 5 4 4
22 Cadmium | mg/ | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(Cd) |
23 Nickel(as | mg/ | BDL| 0.01 | BDL | BDL | BDL | BDL | BDL | BDL | BDL
Ni) | 8
24 Iron (as mg/ | 0.32 | 1.88| 0.21 | 0.28 | 0.28 | 993 | 0.40 | 0.09 | 2.30
Fe) | 6 2 7 0 0 5 2 8 1
2t Zinc (as mg/ | 0.11 | 0.11| 0.08 | 0.08 | 0.08 | 0.07 | 0.07 | 0.07 | 0.10
Zn) | 6 2 7 2 2 7 2 6 5
26 Manganes | mg/ | 0.06 | 1.07 | BDL | 0.21 | 0.21 | 0.56 | BDL | BDL | 0.27
e (Mn) | 2 3 8 8 9 8
27 Lead (Pb) | mg/ | 0.02 | 0.02| 0.01] 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01
| 9 4 7 5 5 6 0 0 2
28 Chromiu mg/ | BDL | BDL | BDL | BDL | BDL | 0.03 | BDL | BDL | BDL
m (asCr) |1 1
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Unit | Dug | Bor | Bor | Dug | Dug | Dug | Bor | Bor | Dug
" Paramet well | e e well | well | well | e e well
ers 17 well | well | 21 22 23 well | well | 26
19 20 24 25
29 | Colour Cu 5 50 10 | 25 5 25 10 25 10
30 Silica mg/ | 183 | 273 | 27.5| 30.7 | 30.6 | 299 | 32.7 | 309 | 34.0
(Si02) | 3 5 4 1 1 4 2 9 6
N as mg/ | 8.7 12.2| 8.7 | 10.6 | 9.5 143 | 115 | 71 8.1
Ki
31 ].eldahl |
Nitrogen
(TKN)

This zone i.e. zone 2, is in the downstream (Considering surface runoff) of the spent wash
storage tanks and the compost yard, located north of these structures. Test results for pH
of GW samples of this zone reported in the range of 7.4 to 8.1. Electrical conductivity (EC)
was reported 4.26 mmho/cm for sample 10 which was a dug well located very close to
compost yard. Sample GW 11 and GW 12 which were bore well samples from proximate
zone of the compost yard reported EC 4.16 and

3.53 mmho/cm. For other samples from this zone (number-wise sample GW 13, GW 14,

GW 15, GW 16, GW 20 and GW 27) EC reported above 2.0 mmho/cm.

In this zone, Chemical oxygen demand (COD) for sample GW 10 reported at 2280 mg/L
and BOD value for the same sample reported at 905 mg/L. It indicates, the probability of
entrainment of run-off from compost yard. Dissolved oxygen level of this sample was
2.0 mg/L, compared to other samples of this zone this value is lowest. This sample
reported TDS of 2118 mg/L and total hardness 1005 mg/L for pre-monsoon season.
Colour which was another important parameter. This sample reported a value of >500
Colouring unit (CU). Phosphate, Silica (as Si02) and Organic Nitrogen (TKN) was

observed more compared to other samples of this zone.

Ground water (GW) Sample 11, 12, 13 and 20 are of bore well in the northern directions
of the compost yard. Sample GW 11 and 12 are closer to sample GW 10 (Dug well). Sample
GW 13 bore well is very close to a natural drainage that is originating from spent wash
storage lagoons and flowing towards north. COD for sample GW 11 and GW12 was
reported 600 mg/L and 580 mg/L and BOD was at 228 mg/L and 266 mg/L respectively.
Whereas COD, BOD of sample 13 - which located
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very close to a natural drainage was reported at 92 mg/L and 39 mg/L - lower than
sample GW 11 and GW 12. Sample GW 20 which is a bore well located further northwards
of the sample GW 11,12 and 13. For this sample COD value reported was 540 mg/L and
BOD 176mg/L. Colour at GW sample 20 was reported 500 CU during pre- monsoon
sampling. The area where ground water contamination observed relatively higher

compared to other locations is outlined in red polygon.

In case of studied ground water samples, parameter colour indicates changes in physical
appearance for samples GW 10, GW 11, GW 12, GW 13, GW, 14, GW 15 and GW 20.
Chemical oxygen demand i.e. COD for sample GW 10 was observed highest, which was
2280mg/L. other samples such as GW 11, GW 12, GW 14 and GW 15 reported with higher
COD values compared with other baseline samples. Total dissolved solids and hardness
observed to be above permissible limits of the IS 10500:2012 for many of the ground

water samples. It includes samples from upstream zones.

From the analysis results, ground water monitoring locations GW 10 to GW 16 and GW
20, GW 27 where the water quality observed affected compared to ground water

characteristics of other locations particularly from the locations of upstream zone.
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Figure 3.4: Satellite image showmg the soil momtormg locations of zone 2 (soil
sample number 01 to 07 and 10 to 17)
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Table 3.6: Results of Soil analysis - representative samples from zone- 2 - Pre-

monsoon
# | Parameters | Unit S01 | S02 S03 S 04 S05 S06 | S07
1 | pH ~ | 842 | 845 | 837 | 848 | 805 | 810 | 748
2 | Electrical Mmho
conductivit | /em | 1.479 | 1.554 | 1.515| 1.186 | 1.818 | 6.896 | 12.48
y
3 | Organic % | 083 | 098 | 140 | 067 | 083 | 130 | 211
Carbon
4 | Organic % | 144 | 168 | 242 | 116 | 144 | 224 | 364
matter
5 | Water %
Content 750 | 569 | 621 | 559 | 743 | 962 | 2532
(Moisture)
6 | Available | kgha™| 965 | 204 | 342 | 279 | 166 | 210 | 690
Nitrogen
7 | Available | keha” | 41586 | 1148 | 1456| 756 | 56 | 2856 | 588
Phosphorus
8 | Available kgha- | 4586 | 363.1 | 463.4 | 180.6 | 4682 | 659.3 | 764.4
Potassium 1 7 1 4 0 2 4 5
9 | Copperas mg/k
cy BDL | BDL | BDL | 2047 | BDL | BDL | BDL
g
10 [ Manganese | mg/k | 1547 | 3728 | 112.7| 430 | 39.30 | 6.555 | 8.485
as Mn g
11 | ZincasZn mg/k | BDL BDL BDL BDL BDL | BDL BDL
g
12 | Iron as Fe mg/k 1053
g | 1589|7050 | 3459 | ~ " | 5083 | BDL | BDL
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Test Results of Soil analysis for zone 2 - continuation

# | Parameters | Unit | S10| S11| S12 | S13 | S14 | S15 | S16 | S17

1| pH | 834 8; 834 | 829 844 | 856 | 838 | 34
2 il;if:cctilm 32: 032 16 | 092 | 088 | 125 | _ | 056 1'80
6 | 98 1 4 3 ' 8
y
1 0,
3 | Organic % 1 oss| X0 105 100] 073 | 137 | 062 | 101
Carbon 3
1 1)
4 | Organic 147 Y7 182 | 189 126 | 304 | 108 | 17
matter 8
0,
> | Water % 6.3 10.7
Content 7.80 3 555 709 | 714 | 8.79 5 8.79
(Moisture)
6 | Available Kg/h
. 168 | 172 207 | 135 | 179 | 160 | 116 | 293
Nitrogen a
7 | Available Kg/h | 170. | 179| 190. | 201. | 184. | 212. so4 | 156
Phosphorus a 8 2 4 6 8 8 ' 8
8 | Available Kg/h | 506. | 546 | 587. | 439. | 487. | 573. | 592. | 195.
Potassium a 45 | 56 | 44 56 33 33 45 89
9 | Copper (as mg/k | 42.9 | 81. 199. | 60.1 | BDL | BDL | BDL
BDL
Cu) g 6 | 73 9 1
10 | Manganese | mg/k | 120. | 626 | 122 | . | 302.| . . | 100
as Mn g 5 3 1 6
11 | Zincas Zn mg/k | oo [ B | go | gpp | BPL | BDL | BDL | BDL
g D
L
12 | Iron as Fe mg/k | 434 3,0 | 106. | 200 | 1,40 | 3,00 | 250 | 1,05
g 8 | 00 8 0 0 0 0 0

In case of soil, total 17 samples were collected. Of these mainly 15 samples were from the
immediate downstream zone of the compost yard/lagoon. Two samples were collected
from relatively cross stream zones i.e. S 08 and S 09. These two samples were considered
as a baseline samples to understand general soil characteristics in the surrounding area.

In case of soil, analysis results of sample 06
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and 07 that collected from the old pit compost areas, show very high concentration of

organic carbon, organic matter as well as NPK. For those locations, EC reported is on
higher side (>3 mmho/cm or dS/m) indicating high amount of salts or ions present in the

soil. In case of all other soil samples, the variation observed range bound in comparison

with sample 08 and 09.

Table 3.7: Test results of representative soil samples from zone 2 for Post-

monsoon

# | Paramete | Unit S01 | S02 S03 S04 |SO5 |S06 |SO07
s

1 pH - 7.89 8.01 7.80 8.01 8.04 7.37 7.30

2 Electrical | mmho | 1.205 | 1.076 | 1.697 | 0.957 | 0.939 | 16.78 | 18.44
conductiv | s/cm
ity

3 Organic % 0.81 0.77 0.50 0.61 1.02 3.80 3.86
Carbon

4 Organic % 1.39 1.33 0.86 1.06 1.76 6.55 6.65
matter

5 Water % 8.21 4.94 2.80 4.97 9.58 6.92 9.81
Content
(Moisture)

6 | Available | kgha™ | 163.0 | 232.0 | 175.6 | 153.6 | 169.3 | 605.2 | 987.8
Nitrogen 1 7 6 1 6 4 4 4

7 | Available | kgha™ | 221.2 | 274.4 | 333.2 | 184.8 | 722.4 | 4,239 | 3,164
Phosphor | 1 2
us

8 | Available | kgha™ | 113.8 | 637.8 | 1,216 | 209.0 | 637.8 | 28,16 | 19,13
Potassium | 1 3 8 .87 2 8 4.8 6.41

9 Copper mg/k | 161.7 | 157.2 | 155.2 | 165.4 | 1399 | 187.5 | 148.2
(as Cu) g

10 | Manganes | mg/kg | 1,557 | 1,618 | 812.9 | 1,366 | 1,965 | 843.4 | 1,089
e (as Mn)

11 | Zinc (as mg/kg | BDL BDL BDL BDL BDL BDL BDL
Zn)

12 | Iron (as mg/kg | 45,82 | 46,93 | 52,05 | 47,49 | 49,73 | 51,81 | 44,68
Fe) 0 0 0 0 0 0 0
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Continuation - Post-Monsoon Soil analysis zone 2

# | Paramet | Unit | S10 | S11 | S12 | S13 |S14 |S15 |S16 |S17
ers

1 | pH -- 790 | 786 | 809 | 797 | 816 | 798 | 8.05 | 7.89

2 Electrical | mmh | 0.81 | 088 | 0.31 | 0.56 | 0.64 | 2.20 | 0.84 | 1.50
conducti | os/c | 3 7 5 0 1 4 5 6
vity m

3 Organic % 116 | 1.14 | 1.22 | 1.12 | 057 | 1.10 | 092 | 0.88
Carbon

4 | Organic % 201 | 197 | 211 | 194 | 194 | 1.89 | 1.59 | 153
matter

5 | Water % 113 | 697 | 998 | 541 | 568 | 635 | 10.7 | 6.58
Content 1 1
(Moisture
)

6 | Available | kg 181. | 90.9 | 112. | 144. | 150. | 194. | 166. | 156.
Nitrogen llla' 88 4 89 25 52 43 20 8

7 | Available | kg 263. | 630. | 425. | 165. | 190. | 42.0 | 182. | 201.
Phosphor | pha- 2 0 6 2 4 0 6
us 1

8 | Available | kg 775. | 139. | 2,76 | 951. | 245. | 2,56 | 2,54 | 932.
Potassiu ha- 26 35 741 | 91 33 143 | 1.7 28

m 1

9 | Copper mg/k | 206. | 193. | 178. | 155 | 199. | 154. | 158. | 148.
(as Cu) g 7 8 5 7 4 9 5

10 | Manganes | mg/k | 1,46 | 948. | 1,10 | 632. | 700. | 678. | 846. | 765.
e(asMn) | g 6 2 2 1 5 6 9 1

11 | Zinc (as mg/k | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
Zn) g

12 | Iron (as mg/k | 69,7 | 63,8 | 66,7 | 541 | 57,7 | 52,6 | 56,8 | 57,8
Fe) g 80 20 60 50 40 20 20 60
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Ground water Samples from Zone 3: Ground water samples in the downstream at a
distance of 21000 m away from the compost yard/storage lagoon site. It includes GW

samples GW 28 to GW 36.

Zone 3 GW ¢ : TR Legend
g = & ! oW

& LMGPDSSKL
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Figure 3.5: Satellite image showing ground water sampling locations of zone 3

Table 3.8: Test results of ground water samples from zone 3 - for Pre-monsoon season

# | Para Unit | GW | GW | GW | GW | Gw [Gw | Gw | Gw | Gw
meters 28 (29 [30 [31 [32 (33 |34 |35 |36
1 |pH - 742 | 741 | 726 | 762 | 866 | 810|777 | 7.34 | 7.56
2 | EC mmh | 320 | 3.15 | 2.04 | 1.88 | 4.527| 2.09 | 1.71 | 2.30 | 2.99
o/c |5 |6 |9 |6 2 |2 |9 |3
m
3 | cop mg/l| 76 | 124 |64 |76 |184 |32 |36 |44 | 100
4 | BOD mg/l|27 |47 |23 |32 |70 [13 |15 [17 | 43
(3d)
5 | Do mg/l|36 |27 |24 |25 |27 |21 |26 |21 |25
6 | TS mg/l | 1942| 1882 1162| 1172| 2712 | 1248| 1042 1396| 173
4

Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL 38



1215

woleraT Hafy:

# Para Unit | GW |GW | GW | GW | GW GW | GW | GW | GW
meters 28 29 30 31 32 33 34 35 36

7 TDS mg/l | 1902| 1806| 1124| 1118| 2686 | 1192| 1008| 1310( 170

2

8 TSS mg/l | 104 | 94 16 64 222 84 12 176 | 132

9 Total mg/l1| 1700| 1640| 780 | 700 | 1460 | 900 | 700 | 1100| 156
Hardnes 0
s (as
CaC03)

10 | Calcium | mg/1| 352. | 336. | 192. | 120. | 264.5| 200. | 136. | 192. | 328.
(as Ca) 70 67 38 24 2 4 27 38 65

11 | Magnesi | mg/1 | 199. | 194. | 729 | 97.2 | 194.4| 97.2 | 87.4 | 150. | 179.
um (as 26 4 8 66 82
Mg)

12 | Chloride | mg/1 | 764. | 729. | 464. | 459. | 1439.| 369. | 469. | 554. | 719.
(as CI) 76 77 86 86 55 89 85 83 78

13 | Sulphat | mg/1| 195. | 180. | 128. | 204. | 171.4| 224. | 120. | 181. | 174.
e (as2 24 95 57 76 3 76 00 90 29
S047)

14 | Phospha | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
te (as
P04 "2)

15 | Total mg/l | 262. | 280 | 320 | 222. | 283 317. | 295 | 345 | 240
Alkalinit 5 5 5
y (as
CaC03)

16 | Sodium mg/l | 275. | 284. | 141. | 231. | 569.7 | 226. | 122. | 252. | 281.
(as Na) 50 36 69 23 1 37 95 87 41

17 | Potassiu | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
m (as K)

18 | Residual | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
Chlorine

19 | Nitrate mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(asNO3
_2)
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# | Para Unit | GW |GW |GW | GW |GW | GW | GW | GW | GW
meters 28 29 30 31 32 33 34 35 36
20 | Fluoride | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
21 | Copper | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(as Cu)
22 | Cadmiu | mg/l1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
m (Cd)
23 | Nickel mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(as Ni)
24 | Iron(as | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
Fe)
25 | Zinc(as | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
Zn)
26 | Mangan | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
ese (Mn)
27 | Lead mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(Pb)
28 | Chromiu | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
m (as
Cr)
29 | Colour CU BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
30 | Silica mg/l | 11.7 | 6.43 | 8.05 | 6.27 | 11.01| 8.01 | 12.0 | 8.69 | 6.45
(5i02) 6 4
31| Nas mg/l | 2.8 2.7 1.7 2.8 1.7 2.5 2.0 3.1 2.2
Kjeldahl
Nitroge
n (TKN)
Test Results of Ground water samples Zone III - for Post Monsoon
" Parame | Unit GW |GW |GW | GW | GW | GW | GW | GW | GW
ters 28 | 29 30 | 31 32 33 34 | 35 36
1 | pH - 693 690 | 713 | 774 | 691 | 6.68 | 6.76 | 7.06 | 6.76
9 EC mmho | 1.95 | 240 | 2.17 | 0.67 | 390 | 1.86 | 2.04 | 2.18 | 3.13
s/cm | 8 2 0 6 7 2 9 3 6
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" Parame | Unit GW | GW | GW | GW | GW GW | GW | GW | GW
ters 28 29 30 31 32 33 34 35 36

3 COD mg/l | 68 32 32 24 92 36 40 28 56

4 BOD mg/l | 24 10 10 7 34 11 13 8 19
(3d)

5 DO mg/l | 3.0 2.6 2.5 3.1 3.2 2.9 2.8 2.7 2.8

6 TS mg/l | 456 | 291 | 219 | 964 | 2246 | 762 | 245 | 237 | 276

4 0 8 4 4 4
- TDS mg/l | 382 | 241 | 192 | 802 | 3162 | 146 | 177 | 189 | 296
0 8 8 8 8 4 4

8 TSS mg/l | 26 20 22 32 28 26 24 22 24
Total mg/l | 160 | 106 | 900 | 470 | 1540 | 650 | 101 | 960 | 147

9 Hardnes 0 0 0 0
s (as
CaCO03)

10 Calcium | mg/l | 320.| 200. | 176.| 100. | 252. | 120. | 160. | 155.| 272.
(as Ca) 64 4 35 2 50 24 32 52 54
Magnesi | mg/l | 194. | 136. | 111. | 53.4 | 221. | 85.0 | 148. | 128.| 191.

11 | um(as 4 08 78 6 13 5 23 25 97
Mg)

12 Chloride | mg/l | 899. | 649. | 599. | 349. | 1139 | 449.| 519. | 549.| 679.
(as CI") 72 80 81 89 .65 86 84 83 79
Sulphat | mg/l | 683.| 460. | 377. | 124. | 58.4 | 307.| 404. | 389.| 603.

13 | e (a9 17 40 23 75 2 92 95 11 96
SO )

4
Phospha | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL

14 | te (as
P04 "2)

Total mg/l | 200 | 200 | 250 | 150 | 250 350 | 250 | 225 | 200

15 Alkalinit 0 0 0
y (as
CaCo03)

16 Sodium mg/l | 241.| 278. | 230. | 76.2 | 516. | 281.| 236.| 240.| 288.
(asNa) 31 05 39 6 39 03 35 32 98

17 Potassiu | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
m (as K)

18 Residual | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
Chlorine
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" Parame | Unit |GW |[GW |GW |GW |GW | GW | GW | GW | GW
ters 28 29 30 31 32 33 34 35 36
Nitrate | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
19 | (asNO3
-2)
20 | Fluoride | mg/1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
21 Copper | mg/l | BDL | BDL | BDL | 0.01 | 0.01 | BDL | 0.01 | 0.01 | 0.02
(as Cu) 1 0 4 3 0
22 Cadmiu | mg/l | BDL | BDL | BDL | BDL | 0.22 | BDL | BDL | BDL | BDL
m (Cd) 9
23 Nickel mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(as Ni)
24 Iron(as | mg/l | 0.12 | 0.13 | 0.18 | 0.35 | 0.22 | 0.12 | 0.75 | 0.12 | 0.60
Fe) 6 1 7 5 9 6 6 2 1
25 Zinc(as | mg/l | 0.09 | 0.06 | 0.06 | 0.07 | 0.05 | 0.05| 0.07 | 0.05| 0.07
Zn) 0 4 1 0 8 2 4 6 7
26 Mangan | mg/l | 0.01 | 0.01 | 0.01 | 0.12 | 0.02 | 0.01| 0.76 | 0.11 | 0.03
ese (Mn) 0 0 3 2 5 5 3 3 5
27 Lead mg/l | 0.01 | 0.01 | BDL | BDL | BDL | BDL | BDL | BDL | BDL
(Pb) 9 4
Chromiu | mg/l | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL
28 | m(as
Cr)
29 | Colour Cu 5 1 1 10 5 5 10 5 1
30 Silica mg/l | 321|379 | 299 | 272 | 348 | 344 | 329 | 33.9| 33.7
(Si02) 4 0 4 5 3 5 1 7 8
N as mg/l | 77 | 185 | 11.5| 10.8 | 30 78 | 322 | 134 | 59
Kjeldahl
31 :
Nitroge
n (TKN)

In the zone 3, all samples were of dug well samples. Test results for pre as well as post

monsoon season were more or less in the same range as observed in other dug well

samples of south and east of the compost site. It indicates that, the contamination is not

reached up to those monitored locations.
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Surface water sample

Zone 4 Surface water 6. 3 ngend
¥ 3 ¥ oW
& LMGPD3SKL
() LMGPDSSKL
&+ Nala from the compost yard

‘Surface water01

Figure 3.6: Satellite image showing surface water sampling location

Table 3.9: Test results of surface water sample - (pre and post monsoon)

Unit Pre-monsoon | Post
# Parameters SWO01 Monsoon
SWo1
1 pH - 7.37 6.99
2 EC mmhos/cm | 1.728 2.473
3 COD mg/1 160 2680
4 BOD (at 27 0¢) mg/1 61 997
5 DO mg/1 2.6 34
6 TS mg/1 1120 3422
7 TDS mg/1 1082 2914
8 TSS mg/1 40 24
9 Total Hardness (as mg/1 340 1290
CaC03)
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10 Calcium (as Ca) mg/1 120.24 380.76
11 Magnesium (as Mg) mg/1 9.72 82.62
12 Chloride (as CI) mg/1 304.91 1199.63
13 | >wpnatelassta mg/1 179.05 128.71
14 Phosphate (as PO4 2) mg/1 7.01 4.29
15 Total Alkalinity (as mg/1 255 750
CaC03)
16 Sodium (as Na) mg/1 150.54 190.67
17 Potassium (as K) mg/1 152.01 18.78
18 Residual Chlorine mg/1 BDL BDL
19 Nitrate (as NO3 '2) mg/l BDL BDL
20 Fluoride mg/1 BDL BDL
21 Copper (as Cu) mg/1 BDL 0.260
22 Cadmium (Cd) mg/1 BDL BDL
23 Nickel (as Ni) mg/1 BDL BDL
24 Iron (as Fe) mg/1 BDL 0.927
25 Zinc (as Zn) mg/1 BDL 0.073
26 Manganese (Mn) mg/1 0.301 2.667
27 Lead (Pb) mg/1 BDL BDL
28 Chromium (as Cr) mg/1 BDL 0.017
29 Colour CU BDL 250
30 Silica (Si02) mg/1 9.89 49.04
31 N as Kjeldahl Nitrogen mg/1 4.8 56.8
(TKN)

Surface water samples were collected from a natural nala. Sampling location was more
than 1 km away from the spent wash storage and compost yard area. Many small
drainages meet to this nala. Those drains were carrying agricultural runoff and
wastewater from household/domestic activities discharged into this nala. The test

reports of this sample showed the characteristics in aligned with physical observations.
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Chapter IV
GEOPHYSICAL SURVEYS

4.1 About the Geophysical surveys (in brief)

Geophysical surveys were carried out in the form of Vertical Electrical Resistivity- Survey
(VES). VES stands for Vertical Electrical Sounding. This is a measurement technique
collects resistivity data at different depths beneath a single surface location. VES is a simple
1D resistivity technique. The surface position (the x- and y-location) remains fixed and
only the depth of the data point varies (the z-position) during the survey. The field
procedure for VES is very simple: starting with four electrodes, two for injecting current
(A and B) and two for measuring voltage (M and N), the system is considered to be
measuring the electrical properties (apparent resistivity) from a specific ‘focus’ point.
This point has unique x-, y- and z-co-ordinates associated with it. By gradually expanding the
distance between the current electrodes (A and B), whilst keeping the centre of the four
electrode array in a fixed position, the apparent resistivity is measured at increasing depths
(i.e. the x- and y-coordinates remain fixed whilst the z-value increases). This measurement
technique is well established and works well. It is most commonly used for groundwater
exploration and mapping geological structures like aquifers and clay layers. It can be

useful in many application areas.

Basics of Working

1. Electrode Setup: Four electrodes (A, B, M, N) are placed in a line on the
ground.

2. Current Injection: A known DC current (I) is injected into the ground
through the outer electrodes (A and B).

3. Potential Measurement: The potential difference (AV) is measured between the
inner electrodes (M and N).

4. Varying Spacing: The distance between the current electrodes (AB/2) is
increased while keeping the center point fixed, allowing current to penetrate
deeper into the subsurface.

5. Apparent Resistivity Calculation: The instrument calculates apparent
resistivity (pa) using the formula pa=K*(AV/I), where K is the geometric

factor.
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The studies were carried out in the surrounding areas of compost yard, spent wash
storage tanks/lagoons of the factory. Observations were recorded during Pre- Monsoon
(May 2024) and Post-Monsoon (2025) seasons. The data and results are presented below.

4.2 Pre Monsoon season

During the Pre Monsoon season it is generally believed that the water table falls (goes
down) with depth due to increased evapo-transpiration (natural cause) and due to
ground water abstraction for drinking and irrigation (anthropogenic cause). Hence, a
detailed study consisting of systematic traverses across the Dynaneshwar Sugar (DS)
Factory compost yard was undertaken (DS1 - DS35). Besides this, 1 profile along a natural
stream between the compost pit and the Sugar Factory (DS36 - DS41) was also
undertaken to understand the nature of the aquifer in the uncontaminated condition. All
these VES along several traverses have been utilized to analyze the potential

contamination sites.

_ \
Bs42Ds41 Bhende Bk
DSJUD:‘('UW

Google Earth

eye'alts 1.74 km

Fig. 4.1: The Sugar Factory compost yard with Pre Monsoon VES locations/points
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00f 5 i : N| p | h | d | A
F : : 1 05 05 -05
2 | 147 | 1.06  1.56 -1.56
: 3 | 24.8 2.4 3.96 -3.962
i 4 | 30.6 811 121 -12.07
5 22 21.7 338 -33..1
6 | 84.2
1 i 1 IiIIII i 1 IiIIII
1 10 100
Ds1
N| p | h | d | A
100 1 | 85.8 | 0.5 0.5 -0.5
2 | 19.4 0.296 0.796 -0.7955
] 3 | 285 | 3.7 4.49 -4.493
4 [ 103 732 118 -11.81
5 | 91.1 EIEM 22 -21.96
6 | 31.4
10
Ds2
N|] p | h | d | anr
100 1 | 891 0.5 0.5 -0.5
I g 2 | 70.5 0.991  1.49 -1.49
3 | 30,8 2.44  3.93 -3.932
i 4 | 453  7.79  11.7 -11.72
i 5 | 15.7 32.4 -32.43
, 6 [ 119
: : : T
10 | 1 1 I T | 1 1 1 1 |II|:
1 10 100
ds3
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N| p | h | d | A
1 hh.d 054 054 -0.539H
2 146 | 0.845  1.38 -1.384
3 14 2.34 373 -3.726
4 | 183 754  11.3 -11.26
5 | 38 39.6 -39.56
G 151
dsA4
1000F pa N| p | h | d | an
L R R 1 136 0.5 0.5 -0.5
- 2 | 72.3 0895 1.39 -1.395
i 3 | 76.6 2.7 4.09 -4.095
""""""""""""""""""""""""" 4 | 21.8 755 116 -11.64
5 | 22.2 32.1 -32.13
6 | 146
ds6
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N p h | d | Ak
__________________________ 1 395 0.6 0.5 -0.5
2 | 240 0914 1.41 -1.414
3 | 17.7 303 4.45 -4.448
4| 223 697 114 -11.42
5 | 50.8 EEEN 31.3 -31.32
6 | 14.2
N P h | d | an
1 | 72.4 | 201 | 2.01 -2.009
2 | 49.7  1.52 3.53 -3.526
3 16 736 10.9 -10.88
4 | 89.3 JEEEN 30.7 -30.65
5 | 2.48
10
1
ds¥
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Profile I (DS1 - DS7)

The pit excavated near VES DS1 is responsible for the low apparent resistivity (15 - 21.5
(im) upto a depth of 31.6 m bgl. This low pa zone extends well below 5.6 m bgl in VES DS2.
The high apparent resistivity (46.4 - 73.6 (m) is seen in VES DS2 to DS7.

Locations/points DS8-DS14

100F pa N| p | h | d | A
-------------------------------- 1 (149 05 05 -0.5
2 | 101 115 1.65 -1.647
3 | 136 254 418 -4.184
4| 805 738 11.6 -11.56
5 | 128 234 35 -34.98
6 | 31.8
Dsd
100f gy LI - | b | d | An
r 1 (182 05 05 -0.5
- 2 | 182 096 1.46 -1.46
""""""""""""""""""""""""""""""" 3 | 827 266 412 -4123
I : : ; : 4|85 776 11.9 -11.88
i 5 5 5 5 5 | 342 216 335 -33.52
' ' . 6 | 99
AB/2
- I1IZ:IZ|

Ds9
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100F ! pa N| p [ h | d [ Al
B 1 .99 0.5 0.5 -0.5
2 9.29 1 1.5 -1.5
3 10,7  2.55 4.06 -4.05
4 9.23 %76 11.8 -11.81
5 41.8  19.2 I -30.96
-------------------------------- 6 | 34.1
1 _ {AB/2
1 10 100
ds10
100f | L | h [ d [ At
i 1 .77 0.5 0.5 -0.5
- 2 19.8 0.821 1.32 -1.321
____________________________________________ 3 18.5 2.8 412 -4.123
i 4 9.76 7.7 11.8 -11.82
i 5 21 22.1 34  -33.96
6 49.4
i h H AB/S2
1 | 1 | | 1 | I T B
1 1 100
ds11
100f N| p [ h | d | &t
L 1 h.69 0.612  0.512 -0.511K
2 | 6.26 0,949 1.46 -1.461
3 | 545 267 413  -4.13
0 4 | 371 773 119 -11.86
E s h | 16.8 223 34.2 -3417
_H'é——"'a-; 6 | 30.7
1
ds1?
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i0aF : : : : o N p h d Alt
- | | | 1168 091 091 -0.9101
| | | : 2 | 15.8 0572 1.48 -1.483
""""" P g g 437 264 403 -4.026
4159 695 11 -1097

205 235 345 3447
b | 56.5

]'l:l : 1 IiIIII : 1 Iill'|!'|IEIII:2
1 10 100
ds13
100 | : 5 T e Nl p [ h | d | A
- | | | 185 05 05 05
| | | | 2 | 258 1.04 154 -1.545
3518 25 404 4043

.91 75 115 -11.55
398 264 37 -36.98
203

o | | L

ds14
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Profile II (DS8 - DS14)

This profile is divisible to two segments. Segment 1 contains very low resistivity (~7.4 -
10 0m) below DS8 extending up to a depth 31.6 m on the surface (up to 4.5 m bgl). There
is a moderately impervious layer at DS9. The second section between DS10 and DS14
shows low pa. At DS10 and DS12 leaky zones in the open compost shed shows significant
recharge. Towards the east (DS13 and DS14), the high resistivity zones similar to the
post-monsoon VES (DSP8 and DSP7) are present.
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Locations/points DS 15 to DS 21
100[ N|] p [ h | d | an
B 1 64.8 0.5 0.5 -0.5
- 2 298 0674 117 -1.174
K] 3.7 294 412 -4.1119
4 16.4 7.84 12 -11.96
5 | 23.8 33.2 -33.19
! 6 | 77.3
5 5 : L ABf2
10 | 1 1 | I T | 1 1 1 ||II|:
1 10 100
ds15
oo ; ; Y N[ p [ h [ d [ an
F-e- e 1 7.09 0.5 0.5 -0.5
21133 089 139 -1.39
J | 101 | 309 A48 -4.478
4 | 629 867 131 -13.156
—_— 5 | 25.5 37.4 -37.43
6 357
ds1b
wop 5 5 D pe N| p | h | d | ar
- e - - 1724 05 05 -05
2 | 4.22 115  1.65 -1.646
3 | 357 245 4.1 410
4 | 7.49  7.93 12 -12.03
5 | 29.4 32.7 -32.71
6 168
ds1¥
10of : I pe N|] p | h | d | an |
e OLE | ROEEELRCE [S— 1 | 474 0.535 0.535 -0.5354
R L 2 | 123 0.859 1.39 -1.394
O RICI TITE | TRLERE B 3| 341 253 398 -398
- ; ; 4 [ 10,7 757 11.6 -11.556
el 27 | 5 | 81.8 50  -50
o e i Py T 6 | 297
| I VY B O
1 10 100
ds18
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100f g L | h [ d | An
C 1 b1 0.5 0.5 -0.5
o 2 | 129 0831 1.33 -1.33
"""""""""""""""""""""""""""""" 3 | 26,6 2.79 | 4.2 -4.123
| 4 | 28.3 6747 109 -109
5 | 201 35.6 -35.62
6 | 4.58
E i ABf2
10 | 1 1 I T | 1 1 [ ||II|:
1 10 100
ds19
100k — Nl e | h | d | An
C ! 1 6.26 0.5 0.5 -0.5
r 2 | 345  1.05 | 1.55 |-1.547
""""""""""""""" / 3 103 | 2.54 | 4.09 -4.089
_ 4 19 7.29  11.4 -11.38
i : 5 | 49.3 35.1 -35.11
! G hhh
________________ L. L il
' ABf2
1|:|- | 1 1 I T | | 1 1 [ ||II|:
1 10 100
ds20
100f L - [ h | d [ A
C 1 7.91  0.502  0.502 -0.501K
o 2 | 46.7 091 | 1.41 -1.411
3 | 16.3  2.72 | 414 -4.135
4 | 49.3 7.89 12 |-12.02
5 | 27.2 29.3 -29.29
6 | 201
ds21
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Profile I1I (DS15 - DS21)

In Profile III, significant recharge is seen between DS16 and DS18 in this profile very low
resistivity (~5.3 - 10 Qm) is seen up to a depth of 31.6 m bgl. As in DS13 and DS14

relatively high resistivity zones are seen in DS19 - DS21.

Locations Points DS 22 to DS28

100 p | h | d | AR
412 05 05  -05
56.1 0.863 1.36 -1.363
26 | 2.86 4.23 -4.226
201 751  11.7 -11.73
545 27.6 39.3 -39.31

76.4

[=r B Lol - U LN

10

ds2?
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100 5 i T pa N| p | h | d | A
o E E E 1 | 12.3 0.586 0.586 -0.5858
; 2 | 434 0.78  1.37 -1.365
3| 799 1.79 315 -3.151
4| 265 10 132 -13.16
—_— 5 | 13.4 141  27.2 -27.22
6 | 107
Ds23
N|] p | h | d | anr
. . . . 1 14 0.5 05 -0.5
100F 5 5 5 b pef 2 | 331 0793 1.29 -1.293
. E E i i 3| 31 283 412 -4121
-------- Gt a4 189 77 11.8 -11.82
- : : ; : 5 | 436 221 339 -33.95
: H : ; 6 | 117
i i L a2
IIIII].I:I 1 1 1 IIII].I::I:I
Ds24
woof : ; T pe N] p [ h | d | A
o L L I . 1 12 0.5 0.5 -0.5
- ; ; ; 2 | 1.86 0801 1.3 -1.301
P 5 ; : 3 | 484 153  2.83 -2.833
------ 4 | 6.47 9.02  11.9 -11.86
E E E i 5 | 606 221 34 @ -34
10— ! /ﬁ' ! 6_| 1565
1
1
ds25
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100F 0a N p | h | d | A
| 1616 05 05 -05
- . . : 2 | 3.26 0.945 1.44 -1.445
- : : : 3 | 539 268 412 -4.123
------ 4 | 531 774 119 -11.86
5 5 5 5 5 | 220 221 34 34
10F 5 5 / 5 6 | 1645
o) _ :
1 1 1 IIIIII 1 1 III'|5|IB:I|II2
1 10 100
ds26
N| p | h | d | AR
1 | 25.7 0.539 0.539 -0.5392
100F Ps] 2 | 441 0879 1.42 -1.418
i | | | | 3| 188 276 417 -4.17%
-------- Gt s A | 116 766 11.8-11.83
= 5 | 31.8 223 341 -34.13
6 | 92.3
10 L R v
1 10 100
ds27
100 pa N] p | h | d | an
ey N 1 [162 05 05 -05
I 2 | 1.56 0.621 1.12 -1.121
- 3 | 129 231  3.43 -3.426
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5 | 259 31.2 363 -36.29
6 | 413
1 1 1 IIIIII 1 1 III"&'IB:IfI2
1 10 100
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Profile IV (DS22 - DS 28)

1235

Profile IV (DS22 - DS28)

346
89
U2
03

143
119

838
0
88

In Profile IV shallow moisture zones up to 3 m are seen at VES DS22 - DS23. However, a

large portion of the profile between DS25 - DS26 and DS28 show low apparent resistivity

(5.88 - 10 Om) and extend up to 23.7 m bgl. These may be the zone from which surface

leachate maybe percolating into the lower shallow aquifer.

Locations/points DS 29 to DS 35

] p | h | d | aAan
1 120 0.5 0.5 -0.5
100 2 9.09 0.0773 0.577 -0.57773
c 3 19.4 3.34 | 3.9z -3.92
F] 8.17 8.32 | 12.2 -12.24
5 57.3 46.7 -46.68
6 12.1
J 10
1 10 100
Ds29
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w00f ] , : e N[ p | h | d | A
S T I I 1 | 19.1 0.5 05  -05
. . i : 2 | 146 098  1.48 -1.48
_____ 3 | 696 278 426 -4.257
I_EH\ ! ! 4 | 589 768 11.9 -11.93
10 : : 5 | 26.9 205 32.4 -32.44
F ' 1‘“‘___
F— ; 6 | 43.9
| P VP! I T b
1 10 100
Ds30
100f : Y N| p | h | d | AR
A I BN s 1 | 451 0.84 0.84 -0.84
; ; 2 | 412 0628 1.47 -1.468
- i - ] 3| 10 251 3.98 -3.981
! 4 | 514 764 116 -11.62
; 5 | 30,6 21.4 33 -33.04
: 6 | 660
ST DUV N P Sviin
1 10 100
Ds31
N| p | h | d | an
1 | 8.63 0.538 0.538 -0.5382
2 | 23.7 0.841 1.38 -1.379
3| 571 257 395 -3.947
4921 7.72 11.7 -11.67
5 | 76.3 15.6 27.3 -27.29
6 | 211
1 1 1 L1 1111 1 1 1 I"?‘lBl:.ll2
1 10 100
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] ] ] 1 2 14-5 I]-HB 1-43 _1.43
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10— : 5 | 26.9 205 32.4 -32.44
o 1 1‘“‘___
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I A DU I A b
1 10 100
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N| p | h | d | AR
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- ; 5 5 : 4| 20 795 11.8 -11.84
i : i _/ 5 | 30.8 1856 305 -30.46
: e 3 :
_| | - R 6 | 106
]'I:I i 1 1 EIIII i 1 1 :II'|5|IBII|:2
1 10 100
Ds34
N| p | h | d | an
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i 2 | 170 122 172 -1.721
........ b s 3| 17.2 415 5.87 -5.867
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1 IIII].I::I:I
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Profile V (DS29 - DS 35)

Profile V (DS29 - DS35)

High surface resistivity is seen at DS29 and DS34 in Profile V. However, leaky segments

are seen between DS31 - DS33 and DS35 (pa ~ 7.74 - 11.4 Qm) up to a depth 23.7 m bgl.
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Locations/points DS 36 to DS 42

N| p | h | d | A
100r ; ; . pe 1 ]267 05 05 -05
i 5 - ; 2 179 1.2 1.7 1.7
________ e s 3 | 228 424 594 5942
- ! 5 o 5 4 | 287 EEED 20.3 -20.32
: - : 5 | 265
10 L, N s
1 10 100
Ds36
N|] p | h | d | AR
100F ; | i pef 1 | 426 05 05 -05
i 5 ; ; 2| 23 129 1.79 -1.786
________ ST S . —— T N A B K P N T
- : i o ; 4 | 29.3 EEEH 205 -20.49
E\g /; E > 0
10 L R s
1 10 100
Ds37
N| p | h | d | A
100 ; ; ! pall 1 27 05 05 -05
i ; ; : 2 | 158 121 1.71 -1.709
-------- e e s 3 | 256 42 591 591
- : : : 4| 21 20.2 -20.18
i : : oo 5 | 291
10 R S S W ei/s
1 10 100
Ds38
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N| p | h | d | At
100F psl 1] 19 05 05 | -05
i . . . . 2 | 195 1.26 1.76 -1.758
3| 145 419 595 5952
4 | 243 EEEH 204 -204

h | 31.8

ABJ2
1 10 100
Ds39
N| p | h | d | A
1|845 05 05 -05
2 | 10,2 1.27 177 1.771
3 | 329 359 5.36 -5.359
; 4 | 279 [EFXH 179 -17.91
: 5 | 153
1 1 1 1 1 '||5||Bl:|l|2
1 10 100
Ds40
0T o N| p | h | d | an
i 1]|218 05 05 -05
2 | 131 117  1.67 -1.675
3 | 55.6 443 6.1 -6.102
4 | 129 EEEN 204 -20.4
5 | 18.9
1 1 1 L1 111 1 1 11 '||5||Bl:|l|2
1 10 100
Ds41
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0T o N|] p | h | d | an
i 1]333 05 05  -05
2 | 98.4 1.27 1.77 177
3 | 55.7 4.26 6.03 -6.026
4 | 3.96 JEEN 25.4 -25.42
5 | 0.431
1 1 [ N 1 1 ||'||!'||Bl:|l|2
1 10 100
Ds42

Profile VI (DS36 - DS42)

Profile VI (DS36 - DS42)

This profile is taken along the natural stream that drains the region between the
Dyaneshwar Sugar Factory and the compost yard. The resistivity profile VI shows a
significant shallow aquifer upstream (DS35 - DS42) up to a depth of 6.3 m bgl. Several
large diameters dug wells are present along this profile and water quality analysis
from dug well along the stream show no contamination, suggesting that the low pa
values are related to the occurrence of a natural phreatic aquifer. Kindly note the

downstream of the profile (from DS35 to DS36) shows moderate
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apparentresistivity (20 - 31.6 Am), suggesting meager extension of the up-profile aquifer

system.

Replotting

This study helped in identifying potential deep recharge zones that might have been
linked to potential leaks from the leachate produced at the compost yard of the factory.
Those points/locations were identified from VES and profiles and the replotting of these

profiles are presented below:

Pre Monsoon DS3-DS8-DS10-DS27-DS29

AO.m Pseudo cross-section

Resistivity cross-section

A0,m Pseudo cross-section

Resistivity cross-section
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Post Monsoon- DSP2-DSP11-DSP28-DS35

AO,m Pseudo cross-section

207
183
162
144
127
113

6.95

Resistivity cross-section

1) DSP6-DSP22-DSP23-DSP31-DSP32-DSP33-DSP34

AO,m Pseudo cross-section

)

22
23
32
33

4

Resistivity cross-section
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Post Monsoon season
A total of 35 VES was undertaken in the Post Monsoon season of 2024-25 (Feb 2025).
These were used in six layer models, the graphs of which are presented here (after the
table). The Post Monsoon (Fig. 1) modeled apparent resistivity graphs were studied and
converted into 4 pseudo section profiles. Post Monsoon vertical resistivity Surveys (VES)

curves have been classified into 6 categories (Table 4.1).

\, .
Bhiende Bk
\ A%

e f
= \dspab \?gsﬁ\\dspBZ

’ ~ ,’dsis
<dsp11 e
\ —=

dsp1~

Google Eartt

1:62'km

Fig.4.2: Locations/points of VES surveys - Post Monsoon season

Table 4.1: Season wise classification of VES curve types from the Compost site of

the Dnyaneshwar SSKL
Post Monsoon Pre Monsoon
Curve | VES number % | Curve | VES number %
Type Type
LHHH | DSP1, DSP6, DSP8, 25.7 | LHHH | DS1,DS8,DS10,DS12,DS35, | 14.3
DSP12,DSP21, DSP25, DS40
DSP29, DSP31, DSP33
HLLH | DSP2, DSP7, DSP 10 8.6 | HLLH | DS2,DS3, DS5, DS6, DS7, 23.8
DS9, DS15, DS29, DS30,
DS37
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LHLH | DSP9, DSP11, DSP19, 28.6 | LHLH | DS4, DS11, DS13, DS14, 26.2
DSP22,DSP23, DSP26, DS20, DS22, DS24, DS31,
DSP27, DSP 26, DSP30, DS32, DS33, DS34
DSP32

HLHH | DSP13, DSP14, DSP15, HLHH | DS16,DS17,DS18, DS25, 16.7
DSP16,DSP17, DSP18, 25.7 DS26, DS36, DS38
DSP 24, DSP34, DSP35

HLHL | DSP4, DSP5, DSP20 8.6 | HLHL | DS19,DS23, DS27, DS28 9.5

LHHL | DSP3 2.9 | LHHL | DS 21, DS39, DS41, DS42 9.5

Post monsoon VES plots and profiles.

p h d Alt
0.5 05 -05
6.08 0.7943 1.2943-1.2943
7.815 1.868 3.1623-3.1623
16.78 5.004 8.1663-8.1663
2454 11.98 20.146 20.146]
32.61

100F

10} |

=y I Ly - ST L -4

1 10 100

dspl

p h d Alt

N
Pl 1 JETXM 05 05 -05
2

26 1 1.5 -1.h02

100

3 254 153 3.03 -3.029
4 146 A7S F78 -7.7¢
5 2682 11.2 19 -18.99
6 185

dspd
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0 : : : : N p h d Alt
- ; ; ; ; P 1 IEEKH 0.501 0.501 -0.5008
i ; ; ; ; 2 50.4 0.769 1.27 -1.269
3 399 192 319 -3.188
4 16 477 7.95 -7.9%4
5 181 126 20.5 -20.54
6 27.8
ll:l i 1 1 1 1 L1 1 i 1 1 i 1 I'i!"IBII:Iz
1 10 100
dsp3
0 : : : : N p h d Alt
- ; ; ; ; Pel 1 EEEM 0.524 0.524 -0.5238
i ; ; : 2 333 081 1.33 -1.334
......... deeeceeeiteececeadeeeecca b 3 462 1,94 3.28 -3.278
: A : | 4 233 42% 752 -7.523
- i T E 5 20 125 201 -20.05
i : R PR i 6 68.6
......... R S
]'I:l i 1 1 : 1 1 11 i 1 1 i 1 I'a'lBll:I2
1 10 100
dspd
0 : : : : N p h d Alt
- ; ; ; ; el 05 05 05
¥ ; ; ; ; 2 32 0.743 1.24 -1.243
______ 3 51.8 194 319 -3.187
! 4 143 484 8.03 -8.029
! 5 17.8 124 20.4 -20.4%
: 6 53.8
ll:l i 1 1 1 1 L1 1 i 1 1 i 1 I'i!"IBII:Iz
1 10 100
dsph
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0op ; - N p h d Alt
_____ 1 0.534 0.534 -0.5342
5 5 5 2 6.6 0801 1.34 -1.336
_____ L 3 97 166 3 -3.001
B e /’r : 4 169 579 8.79 -8.789
M'M ; ; 5 234 111 19.9 -19.93
ok ; ; ; 6 71.9
5 5 5 ! ABf2
1 [N B [ T
1 10 100
dspb
0 N »p h d Alt
a ; ; ; ; Pl 1 EIEM 0.563 0.563 -0.5633
i ; ; ; ; 2 &0.2 0761 1.32 -1.324
e AR | I 3 29.8 1.82 314 -3.141
) * : 5 5 5 4 B84 485 799 -7.991
| : i 5 46.2 131 211 -21.13
E : : 6 147
10 ) R R s
1 10 100
dsp¥
100} pa N p h d Alt
1 JEEE 05 05 05
2 107 0811 1.31 -1.31
3 20 2.06 3.37 -3.372
4 127 503 8.4 -8.398
5 174 11.6 20 -20.03
6 31
dsp8
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e 5 i pa N p h d ARt
I I B HR— H— 1 0.504 0.504 -0.5038
[ , ; ; 2 7.85 0.781 1.28 -1.285
_____ 3 645 1.92 321 -3.209
: : o 4 127 483 8.04 -8.037
10— ' ' : 5 30,8 124 204 -20.4
2 ; 6 33.2
i i i ' AB/2)
1 [ [ T
1 10 100
dsp9
0o i i pa N h d Alt
I I I P B I 1 EEN 05 05 -05
I E E : 2 8.89 0954 1.45 -1.454
_____ R 1 - 3 7.33 1.74 319 -3.193
: : : i 4 772 49 81 -8.09
—w%- : : 5 45 123 204 -20.4
F : i i 6 243
1 10 100
dspl10
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Profile I (DSP 1 to DSP 10)
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Profile I (DSP1 - DSP10)

This profile is divided into three sections. Section 1 (DSP1- DSP4) runs in the east west
direction from the storage tank to the southwest of the compost shed. In this section the
moisture laden low apparent resistivity (pa) < 24 Qm is seen up to 12.6m bgl (below
ground level). However, no leakage (moisture) is seen below VES DSP2 - DSP4 were high
resistivity formations are seen. Section 2 of profile 1 DSP5 and DSP6 are present to the
east of the compost yard. Here high resistivity is seen in DSP5 but DSP6 show low pa.
Section 3 (DSP7 - DSP10) shows high resistivity at DSP7. DSP8 - DSP10 are well within
the compost shed area and show low resistivity (pa ~ 7.36 - 11.7 (0m) indicating potential

contamination to existing ground water.
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wop L pe N p h d Al
_____ 1 [EXEB 05 05 -0.5
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L L AR
1 I [ I Liuas
1 10 100
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1 10 100
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Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL 74




wouaT Hafy:
0op ; ; P opa N p h d Alt
_____ 1 0.5 05 -0.5
= = 5 = 2 674 0.759 1.26 -1.259
_____ 3 9.84 194 3.2 -3.201
: : : 4 128 476 7.96 -7.957
1&#&"* ; 5 116 124 204 -20.4
= ; ; ; 6 11.8
E h | ' ABf2
1 [ B [ B
1 10 100
dspld
0op ; ; P opa N p h d Alt
..... 1 EEE 05 05 05
= 5 5 = 2 518 0.764 1.26 -1.264
_____ R s ! B 3 511 21 336 -3.364
. 4 6.82 451 7.88 -7.879
10— : /«' : 5 219 145 224 -22.37
P ' ; ; 6 295
E h | ' ABf2
1 [ B [ B
1 10 100
dsplh
0 : — . N p h d Alt
C 5 : : 5 Pl 0.5 05 -0.5
i ! ! / ; 2 1.88 0.735 1.24 -1.235
; ] ; ; 3 484 205 3.28 -3.281
4 713 497 825 -8.247
i i 5 114 11.7 20 -19.97
: | : 6 37.3

i AB/2
1 111 : 1 11 1

1 10 100

dsplb

Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL 75



donuaq Tafy:
y N »p h d Alt
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wop : D pe N p h d Al
_____ 1 0.5 05 -0.5
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) 4 963 484 8.07 -8.072
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1 : ! ! 6 307
E . . ' AB/2
1 [ B [ B
1 10 100
dsp20
Profile II (DSP 11 to 20)
AO.m . Pseudo cross-section » -

3
3 8.36
501 7.85
6.31 695
33 6.16
126 546
158 - 483
2 - 428
= S B
H m, Resistivity cross-section [ m]
o 2835
B 231
6 187
g 152
123

Profile II (DSP11 - DSP20)

This profile is divided into two critical sections. Section 1 includes DSP11 to DSP15. It is

clearly seen that some leakages up to 2m are seen close to the downstream side of the

tanks. The remaining part of the profile that is DSP3 to DSP5 shows high resistivity values

indicating no leakage. Profile DSP16 to DSP20 run across the open grounds of the compost

shed and show low resistivity values (pa ~ 3.79 - 6.95 (im) corresponding to an average

depth of 12m.
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Profile I1I (DSP 21 to 30)

Pseudo cross-section

Resistivity cross-section

Profile I1I (DSP21 - DSP30)

Profile Ill is divisible into three sections i.e. DSP21 - DSP22, DSP23 - DSP28 and DSP29

- DSP30. Very low apparent resistivity (less than 4.4 - 6.66 (lm) is seen between section
DSP21 to DSP27. Here the maximum depth of contamination is seen at DSP26 to a depth
approx. 20m. High resistivity is seen at VES28.
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dsp33

dsp34

dsp35
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Profile IV (DSP 31 to 35)

AO.m Pseudo cross-section
o

dsp3s

Hm Resistivity cross-section . [Q)m]

Profile IV (DSP31 - DSP35)

Profile IV is a critical section between DSP31 - DSP35. Except DSP35 which shows high
resistivity all VES i.e, DSP31 - DSP35 show low resistivity (5 - 6.31 (m) suggesting

significant leakage and subsurface accumulation.
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ChapterV
SUMMARY AND RECOMMENDATIONS

Analysis reports of ground water samples were reviewed. For easier understanding of the
study related to ground water contamination, sampled locations were separated into
three zones. These zones were considered based on the surface runoff from the spent
wash storage tanks and compost site. Before start of the study, it was assumed that the
runoff water from spent wash storage area and compost site is a major factor that might
have influenced ground water characteristics. Therefore, ground water sampling was
planned in such a way so as to identify relatively non-affected /impact areas, actual impact

areas and areas likely to get affected /impacted.

In Zone 1, location number GW 01 to 08 were considered. These locations were situated
in the upstream or cross stream zones (considering surface runoff). Hence, assumed that
these locations would give general characteristics of ground water in the surrounding

area. These characteristics shows the baseline status of ground water of the study area.

Zone 2: here, GW 10 to GW 27 locations are observed in the downstream of the
compost yard - more or less within 1000 m distance. As assumed in the beginning of
the study ground water samples from this area observed affected. Water quality of some
of the samples from this zone showed higher values for parameters such as colour, COD,
BOD, TDS, etc. In Zone 3, GW 28 to GW 36 were considered. These locations are in
downstream of the compost yard but at more than 1000 m distance. This zonation may

be helpful to understand the findings of the study.

In case of studied ground water, samples from zone 2 for parameters such as colour, COD,
BOD, TDS indicates moderate to higher changes in physical and chemical appearance for
samples GW 10, GW 11, GW 12, GW 13, GW, 14, GW 15 and GW 20, GW 27. Colour, COD,
BOD values of samples from Dug wells from zone 2 indicates intrusion of spent

wash/spent wash leachate into those waterbodies.

Geo-physical survey carried out in this study provided vital inputs to understand the
causes of Dug/bore well water contamination of this zone. This study also helpful in

formulating the remedial action for the same.

Damage Assessment Report of M/s. Loknete Marutrao Ghule Patil Dnyaneshwar SSKL 84



doleAa wafy:

1.

1261

High resistivity along profiles VES 02, VES 03, VES 04, VES 05 and VES 07 indicate
there is no leakage or contamination towards the south and east of the compost

area. This is the area where most of the samples of zone 1 are located.

Similarly, high resistivity is seen at VES13, VES14, VES15, VES28 suggesting no
contamination towards the west of the compost area. This is the area, between the
factory and compost yard. This is located in the east of the factory and GW 05, GW
06 and GW09 samples of Zone 1 show the ground water characteristics of the

area.

. Potential leakage to the shallow aquifer/ground water is seen at VES 08, VES 09,

VES10, VES 11 and VES 12 to a depth of 15.8m similarly VES 06 to VES 20 and VES
31 to VES 34 and VES 32 shows very low resistivity values up to a depth of

12.6 bgl. These locations are plotted in the figure 5.1 (below). Most of the ground
water samples of zone 2 are towards north of these points. Ground water samples
of zone 2 are in the downstream considering the surface runoff from the spent
wash storage and composting site.

Soil analysis reports reveals that the impact of the activity is seen mainly at two
locations. Analysis results of S 06 and S 07, collected from the old pit compost
areas, show very high concentration of organic carbon, organic matter as well as
NPK. For those locations, EC reported is on higher side (>3 mmho/cm or dS/m)
indicating high amount of salts or ions present in the soil. In case of all other soil
samples, the variation observed range bound in comparison with S 08 and S 09 -
which are considered as a baseline for the study area. Thus, in case of soil, the
negative impact of the activity (spent wash storage and composting) is relatively
low. Organic carbon, P and K content at many sampling locations observed high or

very high range that assumed as a positive impact.
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Figure 5.1: Image is showing VES points in and around the compost yard
and spent wash storage lagoon (DSP is a VES point for Dnyaneshwar Sugar)

Dnyaneshwar SSKL

Leachet collection Tank

Figure 5.2: Image showing site recommended for leachate collection in

yellow colored polygon
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Google Earth

Figure 5.3 A: Image showing Locations DSP 03, DSP 08 - DSP 27 and

Figure 5.3 B: DS 30 to 32 for remedial action
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RECOMMENDATIONS/REMEDIAL ACTION

1.

Location of leachate collection pit to be shifted or an additional pit to be
constructed at a location of the entire compost yard. The location is marked in
the figure 06.
It is also advised to plant few Eucalyptus trees in the open plot towards north
of the compost yard. Plantation should be limited.
Fracture seal cementation using fast settling cement/black cotton soil under
high pressure grouting is recommended between VES DS 03, DS 08 - DS27 up
to 40m and DS32 - DS30 up to depth of 25m to restrict the leakage to deeper
aquifer and spreading of the contamination. Fracture seal cementation, or
"fracture healing," is a geological and engineering process where open
fractures in rock are filled with mineral deposits, reducing their permeability
and restoring mechanical strength. It is a coupled process driven by chemical,
mechanical, and geological factors, particularly
in low-permeability = formations. Fracture seal
cementation involves injecting a cement-like material (natural minerals or
engineered slurries) into rock fractures, forcing it into the opening under
pressure to harden, and blocking fluid flow (particularly water in this case).
Environment management cell must be strengthened in order to achieve
compliances.
The Factory Management should monitor the disposal of spent wash,
vigilantly. It should make alternative arrangements in case of failure of
machinery, operating equipment, etc. The Management should develop a SOP
(standard operating procedure) to deal with such situation and restore
normalcy of operations at earliest.
The factory management must follow rules, regulation, guidelines and norms
prescribed time to time by regulatory authorities. It should monitor all
environment related compliances at least before start of the season, mid of the

season and end of the season.
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