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Joint Committee Inspection Report
To be
Submitted in reference to the

Hon’ble National Green Tribunal
(CZ), Bhopal
Order dated 10.02.2026

In the matter of

Original Application No. 28/2026 (CZ)
Earlier listed as OA No. 13/2026 (PB)

Sanjay Kumbhare
VS
State of Madhya Pradesh & Ors

Members of the Committee: -

1. Sub-Divisional Magistrate, Tehsil Badnawar, District Dhar
2. Regional Officer, Madhya Pradesh Pollution Control Board, Dhar

Date of Inspection: - 11.03.2026
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Joint Inspection Report
O.A. 28/2026 C2)
Earlier listed as OA No. 13/2026 (PB)
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6. Copy of Letter for imposed Environmental | Annexure-5
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8. Copy of show cause notice issued to CMO, Badnawar | Annexure-7
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Badnawar
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Joint Committee Inspection Report
(NGT O.A. No. 28/2026) (CZ)

Hon ble National Green Tribunal, (CZ), Bhopal had issued the following directions vide
order dated 10.02.2026 in the O.A. No. 28/2026 (CZ) i.e. Sanjay Kumbhare VS State of
Madhya Pradesh & Ors. Hon 'ble National Green Tribunal, (CZ), Bhopal had constituted
a committee comprising of following members: -

(i)One representative from the collector, Dhar (M.P.)
(i1)One representative from the state pollution control board

To visit the site and submit the factual and action taken report within six weeks. The
background and relevant extract of the order dated 10.02.2026 are furnished below: -

o1~ w

7.

. Issue raised in this application is damage to the environment due to pollution of River

Balwanti flowing in Nagar Parishad Badnawar in Dhar District in Madhya Pradesh, due
to excessive encroachment, discharge of waste water from dirty drains, solid waste of
city, untreated sewage is directly discharged into the river causing pollution in River
Balwanti in Balika Badnawar area, Foul smell emitting and spreading in surrounding
area causing serious health hazard to local residents.

. In view of the above facts we implead the following persons as a respondent —

i. State of Madhya Pradesh through District Magistrate, Dhar, Madhya Pradesh.

ii. Madhya Pradesh Pollution Control Board (MPPCB) through Member Secretary, Arera
Colony, M. P. 462016.

iii. CMO, Nagar Parishad Badnawar, Nayapura, Badnawar, District Dhar, Madhya
Pradesh-454660.

. A substantial issue of environmental has been raised.
. Issue notice to the respondents. Returnable within four weeks.
. Registry is directed to take necessary steps for service to the respondents by both ways

and also on available email.

. Respondents are directed to submit their reply within six weeks through e-filing portal,

preferably in the form of searchable PDF/ OCR Support PDF and not in the form of Image
PDF.

In view of the seriousness of the matter we constitute a Joint Committee consisting the
following members to visit the site and submit the action taken report.

i One representative of the District Magistrate, Dhar, MP

ii One representative of State Pollution Control Board.

The Committee is directed to visit the place and submit the factual and action taken
report within six weeks. The State PCB will be the nodal agency for coordination and
logistic support.
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9. Registry is directed to supply the required documents and copy of the application to the
committee and respondents within a week.

10.The report in the matter be filed by the Committee through email at ngtczbbho-mp@gov.in
preferably in the form of searchable PDF/OCR Support PDF and not in the form of Image
PDF.

In compliance with the directions issued by the Hon’ble NGT (CZ) in O.A. 28/2026
dated 10.02.2026, the HO, MPPCB, Bhopal OD-101, 17/02/2026 nominated as OIC of
case. The Collector, Dhar nominated the SDM, Badnawar, District Dhar and CMO,
Nagar Parishad, Badnawar as his representative through letter no. 1742 dated 06.03.2026.
Inspection was conducted by the joint committee comprising of the SDM, Badnawar,
District Dhar, CMO, Nagar Parishad, Badnawar and Regional Officer, MPPCB, Dhar on
dated 11.03.2026.

The committee comprising of the following nominated members was constituted: -

S.No. Name of Department Name of Committee Members
1. Representative from the 1. Mrs. Priyanka Mimrot, Sub Divisional
Collector, Dhar (M.P.) Magistrate (SDM) Badnawar, Dhar
(M.P.)

2. Shri Lalsingh Rathre, Chief Municipal
Officer (CMO), Nagar Parishad,
Badnawar, Dhar

2. Representative from M.P.P.C.B., | Shri Ajay Kumar Mishra

Regional Office Dhar Regional Officer, M.P.P.C.B.

Copy of nomination orders received from Collector Dhar are enclosed as Annexure-1

Details of the officials present during the site visit on dated 11.03.2026 as follows: -
I. Mrs. Priyanka Mimrot, Sub Divisional Magistrate (SDM) Badnawar, Dhar (M.P.)
ii. Shri Ajay Kumar Mishra, Regional Officer, MPPCB Regional Office, Dhar (M.P.)
ii. Shri Ashok Ramawat, Scientist, MPPCB Regional Office, Dhar (M.P.)
iv. Shri Lalsingh Rathore, Chief Municipal Officer (CMO), Nagar Parishad,

Badnawar, Dhar (M.P.)

v. Shri Jaikishan Sharma, Sub Engineer, MPPCB RO Dhar (M.P.)
vi. Shri Sarang Puranik, Sub Engineer, Nagar Parishad, Badnawar, Dhar (M.P.)
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This report is being filed by the joint committee after conducting the field visit on dated
11/03/2026 and looking into the various issues raised by the complainants and after due
discussions with complainant. Due to the absence of the Petitioner’s contact details in the

Petition copy, co-ordination with him during site visit was not possible.

Nagar Parishad Badnawar:-

Badnawar is a town and Nagar Parishad of the Dhar District in the Madhya Pradesh State.
As of 2011 census it has a population of 20,928. The Municipal Corporation, Badnawar
has 5230 households. The projected population of Nagar Parishad Badnawar is
approximately 26,555.

About Balwanti River:-

The site mentioned in the petition is Balwanti River (Seasonal River), which originates
from Pingrola near Village Pitgara, Tehsil Badnawar, District Dhar. The matter
referred to in this petition pertains to the Balwanti River. It originates from Village
Pitgara, Tehsil Badnawar, located approximately 3.0 Kilometers before the limits of
Nagar Parishad, Badnawar. From its source, the river flows in a North western
direction and after covering approximately 2.5 Kilometers within the jurisdiction of
Nagar Parishad, Badnawar eventually merges with river Bagedi near village
Doulatpura, which further meets River Mahi. The Balwanti River is Non-perennial
River, carrying water only in rainy season. For the rest of the year, it remains dry, with
only domestic sewage flowing through it within the limits of Nagar Parishad,

Badnawar.
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Issues raised in the Petition: -
The complaint/petition and subsequent judgements in this matter have highlighted the

following issues: -

1. Negar parishad Badnawar, Dirtrict Admistration Dhar and Pollution Control Board
should be directed to ensure that the dirty water of any drain including Badnawar
municipality area does not reach Balwanti river.

2. All encroachments on the river bank should be removed immediately and the
natural flow of the river should be restored.

3. The approved river beautification project worth Rs 16 crore should be
implemented in a timely manner and a special committee of NGT should be
formed to monitor the work.

4. Action Taken Report (ATR) should be sought from Municipal Council Badnawar,

District Administration Dhar and Madhya Pradesh Pollution control Board.
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5. Environmental compensation should be imposed on the persons/institutions

responsible for discharging dirty drains into the river.

Field observations: -

In compliance of the Hon’ble NGT order and with reference the issues raised in the
Petition a Joint committee conducted a site visit. The observations recorded during site
visit are as follows:-

1. During the site visit, No natural flow of water was observed in the river, either at
the origin or along the force of the river.

2. Domestic sewage was found flowing through the stretch of the river within the
jurisdiction of Nagar Parishad Badnawar.

3. A total of 17 drains carrying domestic sewage were observed discharging in to the
river.

4. Municipal Solid waste was found at several locations within the river catchment
area within the jurisdiction of Nagar Parishad, Badnawar.

5. Within the limits of Nagar Parishad catchment area of the river has not been
clearly demarcated.

6. Within the limits of Nagar Parishad, Buffer zone does not exist on either side of
the river.

7. During inspection water samples from the three different locations, before entry
the Nagar Parishad limit, Behind city bus stand Badnawar and Near proposed
location of STP were collected and analyzed by the Regional Laboratory, MPPCB,
Indore. Water analysis reports are attached as Annexure - 2

Copy of Panchnama recorded during site Inspections dated 11/03/2026 is enclosed as
Annexure — 3

A) Action Taken by Nagar Parishad Badnawar: -
> A Sewage Treatment Plant (STP) of 3.0 MLD capacity, based on SBR technology,

has been proposed by Nagar Parishad, Badnawar, for the treatment of sewage
generated from the town. The proposed site is located behind the Government
Degree College, Badnawar. The detailed proposal is attached as Annexure-4.

» The project includes the interception of 17 drains/outfall sewers through the laying

of a sewerage network. The scheme also comprises the construction of interception
7|Page
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and diversion structures for drains, retaining walls, a stop dam, and the sewage
treatment plant.

» During the inspection, the work of laying the sewerage network was found to be in
progress. It is expected to be completed by June 2027.

> As per the report of the Block Medical Officer, Badnawar (attached), there were
not many cases of water-borne diseases reported in the area.

» The river appears to be flowing without any obstruction, and pipeline laying work
Is ongoing on both sides. The river continues to flow freely in its natural course.

» The Urban Local Body (ULB) regularly carries out cleaning operations of the
river. The prohibition and removal of any kind of waste disposal into the river is
undertaken as a routine activity.

» The reply to the show-cause notice has been submitted by the ULB vide Letter No.
1116 dated 13/04/2026.

B)_Action Taken by M.P. Pollution Control Board Dhar: -

» The Madhya Pradesh Pollution Control Board (MPPCB) has imposed an

environmental compensation of Rs. 96 lakh on Nagar Parishad, Badnawar for

violations of environmental laws and the rules framed thereunder. A copy of the
letter is attached as Annexure-5.

> A letter has been sent to the Collector, Dhar (vide Letter No. 466 dated
12/03/2026) for the recovery of the imposed environmental compensation from the
local bodies in District Dhar. A copy of the letter is attached as Annexure-6.

> A show cause notice has been issued to the Chief Municipal Officer (CMO),
Badnawar (vide Letter No. 464 dated 12/03/2026) under the Water (Prevention and
Control of Pollution) Act, 1974 and the Environment (Protection) Act, 1986. A
copy of the notice is attached as Annexure-7.

> A reminder to the show cause notice has also been issued to the CMO, Badnawar
(vide Letter No. 464 dated 28/03/2026) under the Water (Prevention and Control of
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Pollution) Act, 1974 and the Environment (Protection) Act, 1986. A copy of the
letter is attached as Annexure-8.

Photographs of the site taken during inspection are enclosed as Annexure -9

(Priyar\%immt) (Aj ay%
Sub Divisiohal Magistrate

Regional Officer
Badnawar, District Dhar (M.P.) M.P. Pollution Control Board

Dhar (M.P.)
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Annexure 2

Regional Laboratory

Ll
e M. P. Pollution Control Board
v
-\ Plot No. 1, Scheme No. 78, Part-ll, Aranya, Indore — 452 010
#0731 — 2554337, 4035618 E-mail: regional.labindore@yahoo.com
TEST REPORT
ANALYSIS REPORT FOR WATER & WASTE WATER SAMPLE
Sample From Balwanti River, Badnawar, Dhar (M.P.)
Contact No e
Sample Description | Water sample behind Badnawar Town. l 2885
Date arEd Time of 11/03/2026 | Type of Sample : Transportation:- Sampling Method : Water/ Waste
Collection Grab Ice Box with Ice water sample collection Guideline by
Date of Receipt 11/03/2026 Central lab M.P. P.C.B., Bhopal
Period of Analysis | 11-16/03/2026 Sample collected Regional Officer, Dhar & | Sample volume:
Date of Report 16/03/2026 & Analysed by S.S. Chouhan, Scientist 02 Litre
S. No. | Parameters Unit Result Method
01 Odour - Disagreeable 1S 3025 Part 6 2018
02 pH pH Unit 7.8 APHA.,4500H+B
03 Specific Conductivity pwmho/cm 1851.9 APHA 2510 B
04 Total Solids mg/L 1827 APHA 2540 B
05 | Total Dissolved Solids mg /L 1781 APHA 2540 C
06 Suspended Solids mg /L 46 APHA2540 D
07 Chloride mg /L 244.6 APHA ,4500-CL-B
08 | B.O.D. (3 days, 27 'C) - mg/L 40 IS 3025,part 44 1993
09 C.0.D. mg /L 220 APHA,5220 B
10 | Ammo. Nitrogen (as NH3) mg/L 0.52 APHA 4500-NH3-F
11 Nitrite Nitrogen (as N) o mg /L 0.18 APHA 4500-NO2-B
12 Nitrate Nitrogen (as N) mg /L 2.94 APHA 4500-NO3-B
13 Phosphate (as P) mg / L 2.82 APHA 4500-P-D
14 Total Alkalinity mg /L 260 APHA 2320-B
15 T- Hardness (as CaCOs;) mg/L 360 APHA 2340-C
16 Ca- Hardness (as CaCO;) mg /L 252 APHA 3500-Ca-B
17 Mg- Hardness (as CaCO;) mg /L 108 APHA 3500-Mg-B
18 Sulphate (as SOy4) mg /L 73.98 APHA 4500-S04-E
19 T. Coliform MPN/100 mL 7000 APHA 9221 C
20 Fecal Coliform MPN/100 mL 1600 APHA 9221 E
NOTE:-The report shall not be reproduced except in full. without permission of Regional Lab, M.P. Pollution Control Board, Indore.
No statutory liability accepted for sample not collected by MPPCB.
The result relate only to the sample tested.
Sample will be destroyed after 10 days from the date of issue of test report unless otherwise specified.

@

End of Report

(Authorized Signatory)
(Atul Kotiya)
Chief Chemist
Regional Laboratory, Indore
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Regional Laboratory
M. P. Pollution Control Board

Plot No. 1, Scheme No. 78, Part-Il, Aranya, Indore — 452 010
®0731 — 2554337, 4035618 E-mail: regional.labindore@yahoo.com

TEST REPORT
ANALYSIS REPORT FOR WATER & WASTE WATER SAMPLE

Sample From

Balwanti River, Badnawar, Dhar (M.P.)

Contact No

Sample Description

Water Sample Collected From Before Anaj Mandi
(Before Arriving in the city)

2886

Date and Time of | | 1/03/2026 | Typeof Sample: | Transportation:- | g, 0 1ine Method : Water/ Waste
Collection Grab lee Box with Ice water sample collection Guideline by
Date of Receipt 11/03/2026 Central lab M.P. P.C.B., Bhopal
Period of Analysis 11-16/03/2026 Sample collected Regional Officer, Dhar & | Sample volume:
Date of Report 16/03/2026 & Analysed by S.S. Chouhan. Scientist 02 Litre
S. No. | Parameters » Unit Result Method
01 | Odour - Disagreeable IS 3025 Part 6 2018
02 pH pH Unit 7.4 APHA,4500H+B
03 Turbidity N.T.U. 12.5 APHA,2130-B
04 | Specific Conductivity Iz= umho/cm 1097.4 APHA 2510 B
05 Total Solids s mg /L 899 APHA 2540 B
06 | Total Dissolved Solids mg /L 853 APHA 2540 C
07 Suspended Solids mg/ L 46 APHA2540 D
08 | Chloride = mg/L 107.62 APHA ,4500-CL-B
09 | B.O.D. (3 days, 27 C) mg /L 34 IS 3025,part 44 1993
19 |, COD; mg /L 120 APHA,5220 B
11 Ammo. Nitrogen (as NH3) mg /L 0.11 APHA 4500-NH3-F
12 | Nitrite Nitrogen (as N) mg /L 0.26 APHA 4500-NO2-B
13 Nitrate Nitrogen (as N) mg/L 1.87 APHA 4500-NO3-B
14 | Phosphate (as P) =5 mg /L 1.09 APHA 4500-P-D
15 Total Alkalinity mg /L 380 APHA 2320-B
16 T- Hardness (as CaCOs3) mg/L 316 APHA 2340-C
17 Ca- Hardness (as CaCOs) mg /L 228 APHA 3500-Ca-B
18 | Mg- Hardness (as CaCOs) mg /L 88 APHA 3500-Mg-B
19 Sulphate (as SOy)  mg/L 70.23 APHA 4500-So4-E
20 | T. Coliform MPN/100 mL 6300 APHA 9221 C
21 Fecal Coliform MPN/100 mL 920 APHA 9221 E

NOTE:-The report shall not be reproduced except in full, without permission of Regional Lab, M.P. Pollution Control Board, Indore.
No statutory liability accepted for sample not collected by MPPCB.,
The result relate only to the sample tested.
Sample will be destroyed after 10 days [rom the date of issue of test report unless otherwise specified.

End of Report

(AuthoriZed Signatory)
(Atul Kotiya)
Chief Chemist
Regional Laboratory, Indore
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—— Regional Laboratory
= M. P. Pollution Control Board
e~
-\ Plot No. 1, Scheme No. 78, Part-Il, Aranya, Indore — 452 010
#0731 — 2554337, 4035618 E-mail: regional.labindore@yahoo.com
TEST REPORT
ANALYSIS REPORT FOR WATER & WASTE WATER SAMPLE
Sample From Balwanti River, Badnawar, Dhar (M.P.)
Contact No i
Sample Description | Water sample near proposed STP 3 MLD behind Government
College. #ohL

Date and Time of 1 l,‘(03:z2026 T}'Pe of Sample : Transportfllion:- Samp]ing Method : Water/ Waste
Collection b Grab Ice Box with Ice water sample collection Guideline by
Date of Receipt 11/03/2026 Central lab M.P. P.C.B., Bhopal
Period of Analysis | 11-16/03/2026 _| Sample collected Regional Officer, Dhar & | Sample volume:
Date of Report 16/03/2026 & Analysed by S.S. Chouhan, Scientist 02 Litre
S. No. | Parameters Unit Result Method

01 | Odour - Disagreeable IS 3025 Part 6 2018

02 pH | ~ pH Unit 7.2 APHA ,4500H+B

03 | Turbidity < N.T.U. 3.5 APHA,2130-B

04 | Specific Conductivity umho/cm 1832.4 APHA 2510 B

05 | Total Solids mg /L 1547 APHA 2540 B

06 | Total Dissolved Solids mg/L 1465 APHA 2540 C

07 | Suspended Solids : . mg/L 82 APHA2540 D

08 | Chloride mg /L 21916 APHA,4500-CL-B

09 | B.O.D.(3 days,27 C) _ mg /L 90 IS 3025,part 44 1993

16 [/€O.D. mg /L 290 APHA,5220 B

11 Ammo. Nitrogen (as NH3) mg /L 0.51 APHA 4500-NH3-F

12 | Nitrite Nitrogen (as N) _ mg/L 0.27 APHA 4500-NO2-B

13 Nitrate Nitrogen (as N) mg /L 2.81 APHA 4500-NO3-B

14 Phosphate (as P) mg/L 2.06 APHA 4500-P-D

15 | Total Alkalinity g mg /L 640 APHA 2320-B

16 T- Hardness (as CaCOs) mg /L 280 APHA 2340-C

17 Ca- Hardness (as CaCOs) mg /L 160 APHA 3500-Ca-B

18 Mg- Hardness (as CaCO;) mg /L 120 APHA 3500-Mg-B

19 | Sulphate (as SO4) mg /L 7421 APHA 4500-So4-E

20 | T. Coliform MPN/100 mL 12000 APHA 9221 C

21 Fecal Coliform | MPN/100 mL 3500 APHA 9221 E
NOTE:-The report shall not be reproduced except in full. without permission of Regional Lab. M.P. Pollution Control Board. Indore.

No statutory liability accepted for sample not collected by MPPCB.
The result relate only to the sample tested.
Sample will be destroyed after 10 days from the date of issue of test report unless otherwise specified.

(Authorized Signatory)
(Atul Kotiya)
Chief Chemist
Regional Laboratory, Indore
End of Report
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Annexure 4
o ey
GOVERNMENT OF MADHYA PRADESH

Directorate, Urban Administration and Development

Detailed Project Report for Rejuvenation and
Beautification of Balwanti River at Badnawar

UNDER

SWACHH BHARAT MISSION - 2.0

Urban Local Body - Badnawar
DISTRICT - Dhar
DIVISION - Indore

| Estimated Proje

Chief Municipal Officer Eco Pro Environmental Services
Municipal Council Badnawar

District Dhar (MADHYA PRADESH) Indore 452010 (M.P.) - INDIA

Contact: +91-9755013707
E-Mail: ecopro@rediffmail.com

|
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Feasibility Analysis

Balwanti River water is getting polluted as a result of fast-paced urbanisation and
absence to waste water management system. At several places in the Badnawar city
filthy effluents are disposed of in the river itself. As per a rough estimate, about 1 ton of
solid waste from city falls into Badnawar daily. The use of nitrogen fertilisers is common
in the basin area; the annual use being 14,000 tons. The total BOD load generation is
more than 100 gm per capita per day of which about 50 per cent comes from agricultural
activities, cattle raising and human wastes. BOD load is maximum between Bus Stand
and Gowt. college. The small industries contribute around 30 per cent mainly through food
and textile processing. Presently the DPRs were submitted without any CSP and
Feasibility Reports. This practice has several disadvantages as mentioned below:

1. ABSENCE OF INTEGRATED APPROACH

The Schemes proposed are independent and disparate and do not get integrated

into a plan of area development. Many components Schemes of Pollution Abatement of

Rivers will fit into such a plan.

. EXPLORATION OF OPTIONS
Direct preparation of DPR may result in not properly exploring options to find
solutions for the identified problem in a cost effective and sustainable manner and

ignoring socio-economic and institutional factors.

lil. IDENTIFICATION OF AGENCIES FOR SCHEMES
In the absence of feasibility report identification of agencies that are best suited to
handle particular scheme was not necessarily well thought out and reasoned giving rise
to the possibility of mismatch.

Municipal Council Badnawar has appointed M/s. Eco Pro Environmental Services,
Indore to perform consultancy services in the ULB of Badnawar, for Preparation of
Feasibility Report and Detailed Project Reports of Balwanti River. The report is being
framed after detailed topographical, socio-economic surveys and meetings with officials
of the ULB, stake holders, elected parishad members (Parshad/corporator), prominent

citizens of Badnawar town. Various suggestions were gathered and after consent from
Nagar Parishad, Badnawar, proposals are drawn.
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1.2 About Urban Local Body

111

Badnawar (or Badnavar)is a Town, former pargana and a Nagar Parishad of
the Dhar district in the state of Madhya Pradesh, India. This is a tehsil place having 170

villages. Badnawar is around 95 km from Indore - the business capital of Madhya
Pradesh.

Acharya Jinasena started the composition of Harivamsa Purana here in AD 783.
Jayavarmadeva, A Paramara ruler, had issued a grant mentioning Vardhamanapur,
which was found at Ujjain. Some of the ancient Jain images found here are now displayed
in the Digambar Jain Museum Ujjain. Approximately twenty inscribed images have been
found here that date from Samvat 1122 to 1308. Several of them mention Vardhanapur
or Vardhamanapura as the name of the city and some mention a Jain community named
Vardhamanapuranvaya (now called Badanera). Ancient Jain images continue to be found
here. There is a very ancient Dharmaraja tempie here. There is an old Jinda Samadhi in

the temple complex. There is a very old gymnasium in the temple complex.

Badnawar was a pargana given to Raja Rai Singh, second son of Maharaja Ratan Singh
Rathore founder of Ratlam and governor of 16 parganas of north Malwa in 1658, before
the fatel battle of Dharmat (Fatehibad near Ujjain) against Mughal Aurangzab where
Ratan Singh Rathore was killed and Rai Singh escaped wounded, in 1733 it came under
Maratha rule by the conquest of Malwa by Peshwa Bajirao. Badnavar fell under Dhar
ruled by the Maratha Sardar Puar. in 1818 Raja Bhagwant Singh was compelted to move
to Kachhi Baroda and a settlement was made by Sir John Malcome of the British East
India Company. Badnawar region, included 4 prominent jagirs (feudatory (e)states), all

held by Rajput: Bakhatgarh (32 villages) Multhan (29 villages), Kachhi Baroda (18
villages), Dotrea and Bidwal (B villages).

The place is evidently an old one as it has yielded old monuments, the earliest of which
is of the 11-12th century A.D. and it has a magnificent Shaiva temple repaired later on.
Besides this, there are three other temples of a later period including one called Udanya
temple. A few images have been found here bearing dates Vikram Samvat 1219,1229
and 1336 corresponding to A.D. 1162, 1172 and 1279, respectively. The town has an old
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mosque constructed in A.D. 1688 and the remains of the fortress or garhl mentaoned by
Abul Fazl.

Badnawar is located at 23° 1'10.89"N 75°13'55.14"E. in Western Madhya Pradesh.
Badnawar is located around 262 km from state capital Bhopal. It has an average elevation
of 505 meters. As of 2011 India tensus, Badnawar has a population of 20,928. Males
constitute 52.03% of the population and the females 47.97%. Badnawar has an literacy
rate of 81.3%, with 88.7% of the males and 41% of females literate. Among the CD Blocks

of Dhar District, the highest percentage of literacy rate has been registered in Badnawar
CD Block (62.81 per cent) as per Census 2011.

e -

U

s

EcoPro E nvironmental Services

(¥ Scanned with OKEN Scanner



32

Detailed Project Report for Rejuvenation and Beautification of River Balwantl at Badnawar

v
MO0 v $3DIANIS TYDIGIN ¥3HIO
g 9 o\ woid & P - IHINID HIWIH AYYAIL
/ w? 5_. Vi ” g AYVYSNIJSIO
re) eeo®™ 4 INVE
o e O0HOS AMYANODIS HOINIS
]
i A T " WVIHLS ANV H3AIY
; 2 s S OUOY LNVLNOWI MIH1O
[V m Bdd i —— < _— AVMHOIH 3LYLS
: ® o : ! e 81 HS
- (nl / Q I.mwﬂl ........ 'AYMHOIH TYNOILYN
. Euuom e 300 SAAN HLIM NMOL AYOLNLYLS
P m_n.mhuﬂ~|_ ................... 3002 SAAW HLM 32V TTIIA GILIEYHNIND
< L & 3A08Y ONY 0005'6665-000} '666-005 ‘567002
[ L A4 SN MO138 :S39VTTIA 40 32IS NOILYINdOd
%] O@ e yaGTg @ O NMSHYL SY3LEVNDAVIH
.rl. uw_.mﬁm 7] INYN HLIM 03AH3STH-LSTHOL
o e 30097 SAAN HLIM 3DVTTIA
X _ SOENLY
..... — ¥2018'aD "
[$] 10141510 ‘A¥YANNOd
] o ‘umoy Mojnjels Buipnjaxa
f Alepunog |ISYEL M SNULLST-02
nm) . s1 Jemeupeg jo Auepunog %20/ ‘0D
mmn auhm__ mm-
“wy 06" sIeUENbpEaY Y30

yol¥lsg

NNy

)
viLvy LOI¥ls1a

@' ©) sisuenbpEsy

PUISIO Woy SuEIsk]

ze) rsabenin jo saguny
£26'507 " venendog IBC),

SIHLINOTN
¥VYHQ 10141810
YVMYNQVE TISHYL
UVYMVNAVE X00718°0°D

HS3AVYd YAHAVIN
YIONI

Page 6

Eco Pro Environmental Services

forem o (n.)

et
TRUNGS, gy

- FEARY

(¥ Scanned with OKEN Scanner



33

Detailed Project Report for Rejuvenation and Beautification of River Balwanti at Badnawar
N RAASTHAN e RATLAN | DHAR
A y = ' l"Kalchhibaroda UTIATN  DISTRICT
e~y B L”‘J’” OMalthan _
: Sandla % 3D  ODholana '
' D@
Bhamsoia Badnawar™
A 3 G CBaloda
— * Oajod | 1
- i i ] ]
N Sal'.\..'ao KOd@ | fanin
. _
3 ®
S JHARUA \
i VAR haod - \ Mol INDORE
Tnmyadl S Cjolana L O Kesoor®,
i L Buoor
I(u«shalpuraC & "}Dasai "g
. Rajgarhk« .Sardatpnr D) Lebad 0. ‘;1
BimndO o g WL i 14 T
Ringnod Bandar Y Tlrlg : _@.__ Shidwal | D | [;Fﬁthampm
Khaniamba® DHAR" O . il
_ Gd Billod
‘ Tanda © oChunpiya - Ohadan '
" 25O . Buju[g
gk @ Rodada Khirad Saray
; ~ Man Talah
ALIRAJPUR : : ' Dam o
(hfla ti : P Amsit Mandav &
5 Gandhwanl -+ ¥
-‘ A i o Chikatyabad
oo @ o B
5 " Kulohi a Manawar — KHARGONE
b OHaIwamya y Singhana> Y —
. s gan i LEGEND
- Padiyal @ oy RPN B2 < NavonalHighway
m‘d-"-'.‘ B Dahi .)Hi_sarpur Ajandikot Ajanda D (B Stare Highway
= Nehacr 3 () O e = *" Mormads T MajorRoxd
' St D e ~— - State Boundary
oo O Dasana - “e‘ﬁgda e Dt Recodiy
el n T T : —a 5 River/Lake
- Map not to Scale BARWANI @  Distict Hoadquartar
: Copynght © 2018 www.mapsofindia.com ! cu:: ;,;2“‘:-?:,,\\

Lo X
e
gw&“nfﬁl?n/;;ﬁmnt}

TR Rz, genae
f-\‘ﬂml gV (I] T, )

forem sir(v1.91.)

(¥ Scanned with OKEN Scanner



34

Detailed Project Report for Rejuvenation and Beautification of River Balwanti at Badngwear

i ——— i e S ——

1.3 Climate

The district enjoys a pleasant climate, It is generally dry except in the monsoon
season. The year may be divided into four seasans. The hot season from March to about
the middle of June is followed by the monsoon season lasting up to end of Septembar.
October and November may be termed the post-monsoon season. The period from
December to February is the cold season. There is no meteorological observatory in the
district. After February there is steady increase in temperatures. May is the hottest month
with the mean daily maximum at about 40°C. The days are very hot during the summer
with the maximum temperature on individual days sometimes rising up to about 44°C or
45°C. With the onset of the south-west monsoon by the second week of June there is
appreciable drop in temperature and the weather is cool and pleasant. In September, day
temperature rises and in October, it reaches a secondary maximum. After October, day
and night temperature decrease rapidly, January is generally the coldest month with the
mean daily maximum at about 27°C. And the mean daily minimum at about 10°C. Cold
waves affect the district in the area of passing western disturbances across northern India
and the minimum temperature may drop down occasionally to about the freezing point of
water. Winds are generally light in the post-monsoon and winter seasons and strengthen
in the summer and monsoon seasons. Winds blow mostly from direction between
southwest and north-west during the monsoon months. In the post - monsoon and winter
seasons the winds are mainly north-eastern or eastern. By March winds from directions
between south-west and north-west appear and by April these become predominant and
continue in the rest of summer and the monsoon season. The average annual rainfall in
the district is 833.1 mm.

1.4 Flora and Fauna

In nearby areas of Badnawar following trees are easily found: achar (Buchanania
latifolia), amaltas (Cassia fistula), bans (Dendrocalamus strictus), mahua (Madhuca
indica), neem (Melia indica), palas (Butea frodosa), shisham (Dalbergia sissu) and tendu
(Diosypyros melanoxylon). The edaphic sub-type | dry teak is found on the middie and
lower slopes of the Vindhya scarp on the mixed black and sandy granite soil.
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Under very dry conditions, scanty cover of infertile and crystalline rEElT;rTIIs very poor
quality of teak forests is found on the upper contours of the Vindhyan 8carps, The
percentage of teak decreases with the increase of dry deciduous speciag like, salai,
dhava, saja, aonla, reunjha, moyan, etc. An increase in the shrubs, herbs, grasses and
climbers is clearly marked. The Mixed forests vary from the general type, They admixture
a large number of species to dry types like that of salai and the maltreated areas of scrubs
and grasses, they occupy the south western part of the district and stray hills south of
scarps. Mostly in degraded conditions, of the over wood and underwood are hardly
distinguishable. Among the associates salai, anjun, rohan, dhaora, saj and chloroxylon
swieteniaq are most widespread. The edahic subtype of the dry decidous mixed forest is
found over the dry hills and ridges of Ramgarh, Jamli, Neemkheda, Manasamal and Mian

pahad forest block. Salai occurs to over 50 percent of the crop on the limestone coralline
limestone, and quartz.

The denuded ground and dry and shallow soil under the stemmed and crooked stock
of babul, pilu chandar, bel, hingan, sindi, etc. indicate that these have been converted to

the present stage from Dry teak forests. Apart from domestic pets and beats of burden all
the ordinary fauna is found in the district.

Among the primate's, langur (Semmopithecus-entellus), and common monkey
(Macacus sinicus), among carnivera tiger called bagh, sher ar nahar (felis tigris), panther
(Felis pardus), hyena (Hyena stirata), among rodents the black buck (Anletope
cervicapra) sambhar (Cervus unicolour) or wild bear (Sus cristatus), are found. Among
the birds, common migrating fowl along with many species of ducks and snipes partridge
quails and sang grouse are easily met with. Crocodiles are found in the river Narmada
and Chambal. Among the reptiles cobras, vipers and the Poisonous snakes are commonly

found. There, however, have not been any losses to human lives attributable to wild
animals.

1.5 About River Balwanti

Balwanti River was prime source of Water for Town Badnawar in earlier decades.

About 15 to 20 km long, this river originates from Pingrola near village Pitgara. Which
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village Kheda and Nageshwar. The water of about 20 villages gets mixed in Batwanti
River. It flows through two towns and two gram panchayats, Pitgara and Kheda. Being a
rural area, it comes under the district, While passing through the heart of the Badnawar
city, around 4Km part comes under the Municipal Council. It was said by local peoples
that the river was once very clean that water from the river was used for drinking purpose.

Along the Bank of River Balwanti there are important places including Anandeshwar
Mzahadev Temple, Dhamargj Temple, Nageshwar Dham etc. temples, but the devotees

are troubled by the stench spreading from the river. The condition gets worse during
summer,

Considering the status of River Balwanti, Local Body decided to take cognizance for
its Rejuvenation and Beautification under the Municipality Area. In the year 2020 based

on prima facie it was studied that the main source of River pollution is Domestic Waste
Water which is directly or indirectly discharges into river via Nallahs etc.
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T T e L et M
Chapter 2 - Population Projection

The Municipal Council Badnawar has total 5230 families residing in Badnawar,
Badnawar has population of 20917 of which 10872 are males while 10046 are fernales
as per Population Census 2011. Average Sex Ratio of Badnawar city is 924 which is
lower than Madhya Pradesh state average of 931. Badnawar city has higher literacy rate
compared to Madhya Pradesh. In 2011, literacy rate of Badnawar city was 80.39 %
compared to 70.6 % of Madhya Pradesh.

2.1 Population of Old Decades

Table 2-1 : Population Growth Trend of Badnawar city.

Year Population Decadal Growth Average Annual
Rate (in %) Growth Rate (in %)

1971 9130 NA NA

1981 11282 21.4 2.14

1991 15143 29.9 2.99

2001 17746 16 1.6

2011 20917 16.6 1.66

Source: Census of India

2.2 Forecast Population

Even after having recent/current population of a town or a city it is important to
forecast population and its rate of growth for the design life. Estimation of population takes
into consideration factors governing character & location of town, present status and its
possible expansion, establishment of commercial, educational, industrial, social and

administrative areas in the surrounding. Floating population is also a matter of

consideration while forecasting the population. The most reliable information on
population of the ULB is obtained from ULB itself and Census.
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Population Forecasting Calculation for Badnawar

r Balwantl at Badnawar

Nagar Prishad, Dist- Dhar |

(M.P.) —— [
Name of 1
ANNEXURE 1: POPULATION PROJECTIONS Name of ULBS |  District |
Badnawar Dhar i
EXISTING DETAILS OF POPULATION
isti verage Incremental | Percentage
Tear Exg::\ln?t:;t;rtzge Population IAncreage Increase lncreasg
1961 6821
1971 3.39% 9130 2309 0.34
1981 2.36% 11282 2152 -157 0.24
1991 3.42% 15143 3861 1709 0.34
2001 1.72% 17746 2603 -1258 0.17
2011 1.79% 20917 3171 568 0.18
14096 862 0.0008
Value of 'N' 6 5 4 5
Average 2819 216 0.24
| (Mean) (Inc. mean) (Geo. rate)
Reference X Y rg
(Negative
Population P4 20917 Excluded)

METHODS USED FOR POPULATION PROJECTIONS

1. Arithmetical Increase Method P, = Py + nX

1. Airthmetical method

2. Incremental Increase Method P, = P4 + nX +n(n+1)Y/2

projects population between

3. Decadal Growth Method P, = P1(1+ rq /100)"

Incremental and Geometrical

4. Geometrical Growth Method Pn = P1(1+ ry /100)"

Growth Rate Method.
2. Geometrical growth

Where

method give the higher side

X is a airthmetical mean

of the Population forecastin

Y is a incremental increase mean

the coming thirty to fifty years.

ra is a decadal average growth ratio

3. Airthmetical Increase
Method give the Higher side

| rg_is a geometrical average growth ratio

of the Population forecast in

P1is a reference population

the coming thirty to fifty years.

n is a number of detade from reference year

4.Adopted Population

N is a no. of decades whose data has been taken in calculation

Projections: Population
Projected by Incremental
Increase Method as it gives
more realistic value.
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SUMMARY OF PROJECTED POPULATION

Summary of Design Population
forecast by adopating

Incremental increase method

I EE R EE R E R E R E N E R AR .

Population
Po.pul.:;\tion Projection Population ADOPTED Average
v PI'PJECUOT_I by by Projection POPULATION FOR | Growth
ear | Airthmetical | Incremental by Average DESIGN Rate
Increase ncrease (B) (D) (in %)
Method method
(A) (B)
2021 23736 23952 24559 23952 -
2022 | 24018 24267 24948 24267 1.32%
2025 24864 25226 26146 25226 1.32%
2030 25992 26535 27816 26535 1.04%
2035 27401 28219 30029 28219 1.27%
2040 29093 30312 32889 30312 1.48%
2045 30220 31749 34931 31749 0.95%
2050 31630 33595 37653 33595 1.16%
2055 33321 35881 41193 35881 1.36%
CALCULATION OF PROJECTED POPULATION BY DIFFERENT METHODS
. : Average
Year Val|u? All'::z:relgggal Inl%r:rlz ::':al Geometrical of Al, IEIIM
of'n Method Method Method & GM
Method
2020 0.9 23454 23638 25431 24174
2021 1.0 23736 23952 25990 24559
2022 1.1 24018 24267 26560 24948
2023 1.2 24300 24584 27143 25342
2024 1.3 24582 24904 27739 25742
2025 1.4 24864 25226 28348 26146
2026 1.5 25146 25550 28970 26555
2027 1.6 25428 25876 29606 26970
2028 1.7 25710 26205 30256 27390
2029 1.8 25992 26535 30920 27816
2030 1.9 26273 26867 31599 28246
2031 2.0 26555 27202 32292 28683
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2033 | 2.2 {219 71%1% f/” 7
2034 | 23 L 24 | 28219 B 5 |
2086 24 | 271083 | 25H7 A PR . YA |

2036 26 | s Yt B
2037 2.5 24IAT | 25754 | G s
7

2038 | 27 sy | A . I v |
2039 28 | 511 2L .. I 2.
2040 29 | 29083 | 2wz | | z5e |
2041 30 | oynrs | WEEE . AN | 7
2042 _ 34 AT i 21027 41004 77

2043| 32 | goms | a%h . STk kg |

2044 33 | w0220 | 3174% L7 P oo
2045 34 | 20502 | 32114 | L3574 E7.7
2046 | 35 | 30784 | 52424 44T 4 “Zorg
2047 36 | aoes | 22250 457 FEAT
2048 3.7 | 21348 | 33222 L5708 70
2049 3.8 | 31620 | %2555 47775 TEE
2050 3.9 | 31912 | 42723 2
2051 4.0 L 32194 | 45253 e
2052 4.1 . 32475 S0C4Z ez
2053 4.2 L 32752 | 254 765 7
2054 4.3 33040 ; 35455 5712 L5727
2055 44 33321 | 35881 | SA377 41123
Source: Analysis by the consultant
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m

2.3 Ward Wise Pollution Details

Based on the details provided by ULB ward wise population is estimated:

BADNAWAR WARD WISE POPULATION ﬁ
!

l\? (;. Ward Name 2011 | 2021 | 2022 | 2025 | 2040 1 2055
1 | Patel ward 2699 | 3091 | 3131 | 3255 | 4244 | 5315
2 | Nehru Ward 1155 | 1323 | 1340 | 1393 | 1816 | 2275
3 |Lal Bahdur Sastriward | 976 | 1118 | 1132 | 1177 | 15635 | 1922
4 | Gandhi Ward 960 | 1099 | 1114 | 1158 | 1509 | 1891
S5 | Bhagat Singh Ward 676 774 784 815 | 1063 | 1331

6 | Subhash Ward 1358 | 1555 | 1575 | 1638 | 2135 | 2674
7 | Azad Ward 2306 | 2641 | 2675 | 2781 | 3626 | 4541
8 | Chandara Sekharward| 505 | 578 | 586 | 609 | 794 | 995
9 | Annapurna ward 2423 | 2775 | 2811 | 2922 | 3810 | 4772

10 | Rajendra Ward 889 | 1018 | 1031 | 1072 | 1398 | 1751
11 | Kabir ward 845 968 | 980 | 1019 | 1329 | 1664
12 | Ambedkar ward 851 974 987 | 1026 | 1338 | 1676
13 | Malviya Ward 1277 | 1462 | 1482 | 1540 | 2008 | 2515
14 | Tilak ward 1977 | 2264 | 2294 | 2384 | 3109 | 3893
15 | Rajiv Ward 2020 | 2313 | 2344 | 2436 | 3176 | 3978

Total Population 17063 | 23952 | 24267 | 25226 | 32889 | 41193
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Chapter 3 - Site Details and Survey

Prior to actual start of work at the dumpsite, an Extensive Survey of the existing
conditions of the river is conducted in order to obtain real and accurate data. This will
enable to draw up the practical options to meet the objectives, and will be used for
Rejuvenation and Beautification of River Balwanti at Badnawar for Badnawar

Municipal Council.

Meetmg wlth officials of Badnawar Municipal Council
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Badnawar Madhya Pradesh India
26CQ+69H, Kathodlya Chhota, Badnawar, Madhya
Pradesh 454660, India

Lat 23.020376°

Long 75. 237942°
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Picture of Balwanti River
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Pictures During Survey of Balwanti River
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Pictures During Survey of Balwanti River
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Following gap analysis has been done based on Survey:

;"S',*ﬁc“. | Problem Status Proposed Solution
. | Waste Water Discharge | No Interception of | Interception of 10 drains,
| into River Sewer Drains
:2 Sewer line along River | No Line installed. Trunk Main is proposed to
% side cater Waste Water
E | Waste Water Treatment NO STP installed STP is Proposed
| 4. Water Level in River is | No Water Retaining| Stop Dam is proposed.
very Low Structure
5. Dilapidation of River Bank Structure is  not| Retaining Wall and Stone

present at Some| Pitching Work is proposed
stretch. on Bank of River.

3.1 Existing Water Supply Details

It shall be ensured that the existing water supply or under execution, has the potential
to meet the water demand of the projected design population at the rate of 135 LPCD
specified. ULB is committed to ensure desired water supply rate of 135 LPCD in all
sewerage districts/all municipal wards of Badnawar town.

As River is passing from the town, water is pumped from river at various points by
inserting motor. Town receives around 2.0 MLD water from surface source. Around
1.5 MLD water is extracted from ground water. Presently, the town is drawing 40% of
supplied water every day from the ground source. There are 7 tube wells, 36 hand
pumps and 28 stand posts in the town. So total water supplied to the town is 3.5 MLD
from both ground and surface sources at the rate of 135 LPCD.

Water is supplied for a total of 4 hours per day during winter and 2 hours per day in
summer. Badnawar has very infrequent and interrupted water supply due to frequent
and untimely power cut. The current water supply system is severely dependent on
electricity.
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3.2 Existing Waste Water Management System
Badnawar lacks in proper underground sewerage system. At present the waste watar
from bathrooms and kitchens from households is disposed off into open fields or drains
in front of houses. This sullage/sewage is being disposed into nearby open drains at
vanious locations in the town without any treatment. The domestic waste water presently

passes through the open drains along the road side. In the areas not served by any kind

of drainage network, the waste water flows on the roads and in few places get
stagnated,

The overflow of septic tanks together with the grey water is disposed of in open drains
and subsequently into open areas / nalla. There is one major nalla near Bus Stand which
is taking all sewage/sullage of ward no. 8 to 13. Drains are used to dispose off effluents

from septic tanks and pit latrines. In some cases, direct raw sewage is also being let out
in open drains. In most of the areas sewage, sullage and storm water are discharged
into open drains, which are in turn connected to nearby open channels.

There is absence of sewage treatment facility in the town. Untreated sewage and
sullage is transported through surface drains in all parts of the town to be let out raw
into the water bodies/nalla creating unhealthy environments. Although the town has
poor sewerage and sanitation condition, even then the town does not have any proposal
of sewerage/sanitation project till date.

UTILISING AN EXISTING SYSTEM

There is no organized sewerage system in existence and hence utilisation of existing
sewerage system does not arise,

3.3 Waste Water flow carried by drains

Methodology for Waste water flow Measurements:

Waste water flow of various drains was measured by a 90° V-Notch. V- Notch plates

are typically installed in open channels such as streams to determine discharge (flow
rate). The basic principle is that discharge is directly related to the waler depth above
the croich (bottom) of the V; this distance is called head (h). The V-notch design causes

emall changes in discharge to have a large change in depth allowing more accurate
head measurement than with a rectangular weir,
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End View

k’

For measurement of quantity of waste water by V-Notch method, the basic principle
is that discharge is directly related to the water depth above the crotch (bottom) of the
V; this distance is called head (h). After measurement of ‘h’, the total discharge “Q” can

be calculated by formula given below.
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where Q = Drecharge (<f3) J; s a—
C=Discharge Coefficient 0% } . ey _ :3 : =
& = Notch Angle “*J-: z e —
h = Head (R) gl '
k=Head Comrection ) 0 = = JX
Factor (Rt) Yistck Amge (Seges
Flow Measurement Sheet -

_6amto 11 am | 5 | 018 ;009 027 004 Q0 QDS AdMs
11 am to 4pm |5 025 003 034 007 217 QO OE
4pmto 7 pm 3 0.2 008 028 G‘l?i»"_____@:_"‘___i‘??‘?_f; CC‘S‘"
7pmto 10 pm 3 018 |[0.09 027 Q04 008 Q208 QW
10 PM to 6 AM 8 015 009 024 003 Q07 Q22
 Total Discharge/Day I | ' Q2T MLD

3.4 Soil Testing

The subject of load bearing capacity of soils is of great impartance to Engneers whe
have to design foundations for buildings and structures which are heavy, large and i
Such structures are required to be put to meet the varying requirements which have
come about in the work of substantial. More important the structure 18, greater = the
need to give attention to design and construction of its foundation,

Test report is attached in annexure 1V,
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Chapter 4 — Design Parameters

Sewerage system is an intricate civil Engineering work which is designed for two

extreme conditions of minimum flow in the initial range of population and maximum flow
for design period loads with conditions of extreme (minimum non-silting and maximum
non-scouring) velocities and depth of flow in the conduit. In case sewer connections are
not done for a longer period without any flow, the assets created may become non-
functional. Therefore, it is envisaged to give provision of sewer to individual all
households, commercial and institutional limits in the town.

Sewerage scheme is designed only for DWF (dry weather flow) i.e. designed as
separate system and not as combined system for Techno-economic reasons, as
practiced in India following guidelines of CPHEEO.

In case of combined system, we shall have to spend 3.5 times more for collection and
transmission of sewage and then also due to dilution of sewage, functioning of STP
becomes inefficient Therefore DPR for sewerage system of the city has been
considered as Separate System.

Four phases of sewerage system:
There are four phases of any sewerage system which comprises as follows,
1. Connectivity of households with public sewers, collection and conveyance inclusive

sewers and sewage pumping station.

2. Transport of sewage from sewage pumping station to Sewage treatment plant by
pumping of sewage by means of force main.
3. Sewage Treatment plant

4. Disposal of effluent to nearby water bodies/nalla after treating to the standard norms to
discharge into flowing water body.

4.1 Municipal Wastewater Components

CPHEEO Manual stipulates that generally 80% of the water supply may be expected to
reach the sewers. As per prevailing norms 0f 135 LPCD of water supply, per capita
sewage generation is considered as 80% of 135 i e. 108LPCD. Industries, commercial

buildings etc. that often use water other than the municipal supply may discharge their
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(c) The scheme should be planned in progressive stages so that investment yield
benefits from the beginning. To ensure that various stages fit in the main schema,
the scheme should be planned as a whole and various stages worked out
thereafter.

(d) Method of treatment or disposal should be decided while preparing the project,
instead of postponing it tifl the comptetion of the scheme.

(e) Sewerage should not be introduced without ensuring adequate water supply.

Solid waste is of great concern to our environment, especially sewerage systems.
Collecting plastic bags from dumping ground, river side, ponds is a general scene
everywhere in urban areas where pace of solid waste generation is very fast & quantum

for handling is huge& poor. Flooding of all residential places in many cities surrounded
by major rivers is common, due to unmanaged solid waste & sewage disposal systems.

BADNWAR WATER DEMAND CALCULATION

Sr. No. | Parameter Rate Unit Year Remarks
2022 |2025 |2040 | 2055
1 Population nos | 24948 | 26146 | 32889 | 41193
2 Floating Population nos | 1247 | 1307 | 1644 | 2060
3 Water Demand 0.000135 | mid | 3.37 353 4.44 5.56
4 Floating Population | 0.000045 | mid |0.06 |0.06 |0.07 0.09
Water Demand
S Total Water mid | 3.42 3.59 |4.51 5.65
Demand (Including
floating)
Waste Water Generation
1 Used Water [ 80 % of [ mld | 2.69 2.82 3.55 4.45
Generation for | Water
Population demand
2 Used Water |80 % of |mid {0.04 |0.05 |0.06 |0.07
Generation for | Floating
Floating Population | Water
demand
3 Total Used Water 274 | 2.87 3.61 4.52
generation

Note: In accordance with standard norms / latest design criteria interception factor has been
adopted 0.80 sewage generation has been calculated based on 0.80 interception factor.
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4.4 Safe Distance between two Water Supply and Sewer Lines

(a) Location Of Water Mains

For roads wider than 25 meters, the water distribution pipes should be provided on
both sides of the road, by running rider mains suitably linked with trunk mains. (Refer
Manual on WS - CPHEEO Gowt. of India (1999) Para 6.10.4.2 (p138-139), 10.3.8
(p362), Para 10.11.1 & 10.11.2 (page 388), CPHEEO MANUAL Gowt. of India (1993)

ON SEW & SEW. TREATMENT- Para 21.3.3.2.
(b) Laying And Jointing Of Water Pipes

As a rule, trenching should not be carried out too far ahead of pipe laying. The trench
should be as narrow as practicable. This may be kept from 0.30 meter over the outside
diameter of pipe and depth may be kept at 0.60 - 1.0 meter depending upon traffic
conditions. If trucks, Lorries, or other heavy traffic will pass across the pipeline, concrete
tiles 600 x 600 mm of suitable thickness and reinforcement should be laid about 2m
above the pipe to distribute the load. If the pipeline crosses a river, the pipe should be

buried at least 2m below bed level to protect the pipe.
(c) Horizontal Separation

A Water pipe line should be laid such that there is at least 3 meters separation,
horizontally from any existing or proposed drain or sewer line. If local conditions prevent
this lateral separation, a water main may be {aid closer to a storm or sanitation sewer,
provided that the main is laid in a separate trench, or on an undisturbed earth shelf
located on one side of sewer at such an elevation that the bottom of the water main is
at least 0.5 meters above the top of the sewer .If water table rises above the bottom of
the leach pit ,the safe distance should be kept as 8m.If this cannot be achieved then the
pipe should be completely encased to a length at least 3m.on either side of leach pit.

(d) Vertical Separation

In situations where mains have to cross house sewer, storm drain, or sanitary sewer,
it should be laid at such an elevation that the bottom of the water main is 0.5 meter
above the top of the drain or sewer with the joints as remote from the sewer as
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possible. This vertical separation should be maintained for a distance of 3 meter on both

sides measured normal to the sewer or drain it crosses.

Steps involved in designing of sewer are: . ,
(1) Determine the present peak flow in Lps=Qip =Present (initial) population load

(2) Determine the ultimate peak flow in Lps=Qup Ultimate (designed) population

load on the pipe section . . .
(3) Determine the slope of pipe for present peak flow and min. velocity of 0.6m/sec.

(4) Determine the slope of pipe to ultimate peak flow as to achieve velocity of 0.8m/sec
(max.).

(5) Critical of above two slopes is the slope of pipe to be laid, If Ground slope is flatter then
the critical slope is to be provided. If Ground slope is steeper follow ground slope subject
to condition of velocity with in Min. 0.6m/sec (Initial) to Max. 1.5m/sec for SW. and Min.
0.8m/sec (Ultimate) to 3m/sec for RCC pipes. Determine the nearest commercial
diameter of pipe such that depth of flow is close to the specified values (maximum 0.8
full flow) for the ultimate peak flows. Choose nearest smaller commercial diameter pipe
than theoretical diameter will give slightly more depth of flow, but will be economical. A
commercial bigger diameter pipe is chosen than theoretical dia. of pipe will give slightly
lesser depths of flow than specified, but will be costlier.

{6) Fix the crown levels of pipe considering the cushion depths required, stope and tength
of sewer.

4.5 Design of Main Trunk Line

The Waste Water collection system is analysed and designed using Manning’s formula.
The general expression of the Manning’s formula is:
V =1/n (R?3) (§'?)
Where, V = Velocity in pipes in m/s
S = Slope of Hydraulic Gradient
R = Hydraulic radius in meters
n = Manning's coefficient

Manning's roughness coefficient is considered as 0.013 for RCC new pipes.
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M
4.5.1 Minimum Depth of Cover

To facilitate connection of house sewers to branch sewers and provide protection to
sewers from extemal loads, the minimum depth of cover as far as possible for sewers
is proposed to be 1 m. In case of non-availability of adequate cover or laying of sewer
in small lanes of old city where it is difficult to excavate for deeper trench to maintain
standard cover of 1 m, lower cover shall be provided with full encasement of pipes in

cement concrete.

4.5.2 Minimum Diameter of Pipe

Minimum size of sewer shall be kept as 150 mm in the areas where the flows are
very less or being connected to the existing 150 mm pipe. Minimum size of newly
proposed pipes shall be of 200 mm.

4.5.3 Design Capacity of Pipe

Sewers will be designed to carry estimated peak flows generated for the development
in the design year 2048 to run 80% full at ultimate peak flow. For hydraulic design of
sewers, it has been ensured that depth of flow (d) does not exceed 0.8 times the pipe
diameter (D) i.e. d/D < 0.8 at ultimate peak flows, and the velocities do not exceed 2.5
m/sec.

The sewerage system would not be designed for private layouts/areas. However, the
wastewater generated from these layouts/areas would be considered for design furthat
network and trunk main. Provision for connecting these layouts/areas to the proposed
system would be made.

4.5.4 Self-Cleansing Velocity

To ensure that deposition of suspended solids does not take place, minimum self-
cleansing velocities will be considered in the design of sewers. Minimum partial flow
velocities of 0.6 mps at present peak flow and 0.8 mps at ultimate peak flows are
suggested.
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The desired minimum (self cleansing) velocity may not be achieved at the beginning
or later of commissioning due to low flows, it Is recommended that suitabfe
arrangements like mobile flushing tanks for cleaning and flushing of those sewers are

implemented by the sewer maintaining line agencies.

Maximum velocity (scouring velocity) has been restricted to 2.5 m/s. Where in some
stretches where velocity is achieved more than 2.5 m/sec due to very steep slopes DI

Pipes will be considered to avoid scouring of pipe material.
4.5.5 Bedding for Pipe

The type of bedding (granular, concrete cradle, etc) shall depend on the width of
trench, depth at which the sewer pipe is laid, the class of superimposed load considered
based on the traffic condition and type of strata at the bed level. The type of bedding to
be used for the particular type of pipes, depending on the specified depths shall be as
per the guidelines of CPHEEQ’ “Manual of Sewerage and Sewage Treatment’.

4.5.6 Manhole

Manholes shall be provided at junctions, change of sewer size, gradient and
direction. The design shall depend upon the depth and the diameter of sewer. The
spacing between manholes has generally been kept at 30 m centre to centre for sewers
up to 450 mm diameter. For pipe diameter range 500-800mm the manhole spacing shall
be 45 m or at suitable interval on straight runs / stretches to facilitate house sewer
connection. For pipes greater then 1000 mm diameter the manhole spacing shall be 80
m. The details of Manholes and its sizes adopted are as shown below:

The manhole frame and cover shall be of heavy duty (HD-35) & (HD-20) Steel Fiber
Reinforced Concrete (SFRC) capable of withstanding loads of 35 tonnes for main roads
and 20 tones for side lanes, conforming to IS 12592 (Part | & II).

(a) Manhole Construction
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The present local practice is to adopt brick masonry for construction of manholes dye

to local availability of bricks in abundance at cheaper rates and the same shafl e

followed.
(b) Drop Arrangement

Drop arrangement is proposed for the laterals joining the manholes of main sewer
where difference between invert levels of two sewers is greater than 600 mm. In the
drop section, the pipes and specials shall be ofUPVC of class lll. Drop pipes to be
encased with the PCC to support the pipe.

(¢) Scraper Manhole / Service Manhole

Scrapper manhole / service manhole shall be provided at a spacing of 110-120 m for
sewer diameters of 450mm and above. Scrapper or service manhole shall have clear
opening of 1200 X 900 to facilitate lowering of the bucket. The internal size of scarper
manholes may be kept as following for varying diameters:

(d) Vent Shaft

To make provision for the escape of air to keep the sewage as fresh as possible in
the sewers, it is proposed to provide vent shafts on the sewers of diameter of 300 mm
and above. Pre Cast RCC vent shaft of total 9.0 m height, projecting 7.50m above
ground, shall be provided at the start of sewers and along sewers at critical junctions.

4.6 Sewage Treatment Plant (STP)
4.6.1 Selection of Sewage Treatment Process

The selection of a particular type of treatment technology will depend upon the

techno-economic feasibility of the process selected for treatment. The tech-economic
feasibility can be attributed to the following parameters:

» Degree of treatment required
» Capital cost of the project
» Operation & Maintenance cost
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» Power Requirement

» Land Requirement

» Ease of construction, Operation & Maintenance

» Simplicity of system

» Trouble free service

Proven process

Ability to absorb shock loads (Hydraulic / Organic)

Need for skilled / unskilled staff O&M

Presence / absence of nuisance potential from mosquito / fly / odor
Ease of access to components of the system for repairs and maintenance
Safety / Hazardous conditions at the plant

v

v
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4.8.2 Classification of Sewage Treatment Plants

When characteristics of raw wastewater, the intended use and quality of receiving
waters and their assimilative capacity are known, extent or degree of treatment needed
for the wastewaters (sewage) can be determined. Different types of treatment provide
different percentage removal of BOD, suspended solids, and total coli forms the general
yardstick for evaluating the performance of sewage treatment plants.

In general, the treatment plants are classified as: Preliminary treatments, Primary
treatments, Intermediate treatments, Secondary treatments & Tertiary treatments.

4.6.3 Existing Treatment Technologies

The technologies generally evaluated on the basis of

|. Performance,

Il. Energy requirement,

11l. Resource requirements and associated costs,
IV.Land requirements.

V. Annualized cost has also been worked out.

This compendium is referred for selection of an appropriate sewage treatment
technology. It implies that depending on the desired water quality of the effluent of the

STP, land requirement, availability of electricity and funds available, the technology that
appears feasible is selected.
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Ortons for lacating $TPs. The followng options have 1 be generally Considerad for
focatng STPs

a One, wih a decentralized approach, which would envisage collecSon reatment and
S socsE! of wastewater 1 the nexghborhood itself.

he second opbon mvolves conveying the collected wastewater %o a centralized STP
Fom where 2 could be sutably disposed of into the river or used for irigation.
LOCEINg the STP further away where land at lower rates is available and rexpangye
technology can be adopted.

[+ 4

o

(1) Waste Stabilization Ponds

There are three basic types of waste stabilization ponds and these are normally
mn?ecedmseﬁesmpmwweamv-ormree-stagevaaMpmces&ﬂeym
Anzerobic Ponds

Comparatively small and deep (34 m) as there is no need for aeration. They recsive
FEw sewage which is treated by anaerobic bacteria, while sludge that builds up in the
botiom of the pond is digested by anaerobic micro-organisms.
Facuitative Ponds
Shallower (1.5-2 m) with a larger surface area than anasrobic ponds, they consist
of an aerobic zone dose to the surface and a deeper, anaerobic zone.
Maturation Ponds

Shallow (1-1.2 m) with a large surface area to enable light penetration. They receive
freated effluent from the facultative pond and provide tertiary treatment to remove
turbidity, pathogens, and nutrients.

Araerohic pond FacuRtative pond Maturation ponds
nfoert —)- HET=1day HRY =5 days > HRT =34 days S
| Effuent
a— (HRT > 122days) [

Studge drying beds {optional)
%
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Waste stabilization ponds are appropriate for medium- to low-density wttlernents

with sufficient free space, but should not be located very close to houses due to possitte
odor,

* They offer a robust treatment pracess that can deal with a wide variety of wasteyzters
of varying types and concentrations.

* Ponds are particularly appropriate where pathogen removal is an important objective of
treatment

* Waste stabilization ponds may be combined with aquaculture systems (duckweed,
water hyacinth or fish production).

Treatment efficiency of high-loaded ponds with long retention times ranges from 70—
95 percent BOD removal (COD removal; 65 percent to 90 percent) depending on
biodegradability of the wastewater.

Limitations and Risks

* Ponds require a lot of land, at least 5 m2 per person.

* Under design, hydraulic short-circuiting, and poor operation and maintenance can all
reduce performance.

Possibfe problems related to odor and insects if the ponds are not managed propertly,
or are overloaded.

Management Arrangements

» Performance and operation and maintenance practices need supervision and
monitoring.

(2) Activated Sludge Process

= This process involves rapid mixing and aeration of the wastewater, either by mechanical
surface aerators or a submerged compressed air system, to create optimal conditions
for treatment.

e The aeration basin is followed by a secondary clarifier (settling tank) designed to
remove suspended micro-organisms (flocs) prior to discharge. Active biomass is
returned to the aeration tank.

e Widely used for the treatment of municipal wastewater from medium to large towns
where land is scarce and power is reliable.

e A continuous supply of oxygen and sludge is essential; hence maintenance of the
aeration equipment and sludge pump is important.
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Caretul monitoring and control of concentrations of suspended sludge solids arg
dinsolved oxygen levels in the aeration tank is required,

S R S—

t
fofliieny . rey e M;.ﬂ:m Secondary e e m
o Clarr!iur

Petirned Sludges

= Excess Sludge

Management Arrangements

The activated sludge process is technically complex and requires a highly competent
and trained supervisor and workforce to be able to operate the system effectively,
Limitations and Risks

* High energy consumption results in high recurring costs,

Performance is adversely affected due to interruptions in power supply, even for short
periods of time, due to impacts on aeration process and sludge recirculation,

Foaming, particularly in the winter, may adversely affect the oxygen transfer, and hence
performance,

Mixing of industrial effluent with domestic wastewater can lead to toxicity and major
malfunctioning.

(3) Upflow Anaerobic Sludge Blanket (UASB)

Wastewater flows upwards through a blanket of flocculated biomass in a vertical
reactor containing anaerobic bacteria which break down carbonaceous organic matter.

Best suited to higher strength wastewaters: black water and industrial waste water, but
can algo treat lower strength domestic wastewater,

Appropriate for medium-size wastewater treatment plants. UASBs need less land

than aerobic systems but require follow-up treatment to achieve comparable
performance in terms of COD/BOD removal.

Mode Of Operation

* The upward motion of gas bubbles produced during anaerobic digestion causes
turbulence that enables mixing without mechanical assistance, Baffles at the top of the
reactor allow gases to escape but prevent outﬂow of the sludge blanket
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;81 gzssing theough the first compartment. sewage passes from boZom o top Trough
the rerrzining compartments in tum. Infensive contact between resident siudge and
incorning lguid incresses treztment efficiency.

The baffled reactor tank is suitzble for 2l kind of wastewaters (indluding domestic) but
s efficency increzses vith higher organic loadings and is therefore most appropriate
for the treatment of black water,

Guttatle for emall community echemes and housing developments with no access to
rmunicipal eevierage,

{im#tations and Risks

« Operation and maintenance is easily ignored, leading to deterioration in performance.
Management Arrangements

The systemn is fairly robust and relatively easy to operate but nevertheless requires
organized technical management.

(6) Sequential Batch Reactor (SBR)

It is & fill and draw batch aerobic suspended growth (Activated Sludge) process

Incorporating all the features of extended aeration plant. After screening and de-gritting,
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S.No | Item Description ASP wspP =
' 1012 ézys (frzembic
1 It-.iydmulfc detention 2.8 hrs | 4 Faofiofiye < Tz s
me JzturaSion)
Land requirement : -
2 (Hect MLD) 0.20-0.40 i 200 aos
- ; Susceptible
3 Et:glhty against shock during excessive | Stable S=Hie
variation
4 Operating Cost/KL(Rs.) | 3.50 1.00 500
Operating Cost -
5 comparison Moderate low | high
Installation Cost | Substantially i
8 comparison high low | hagh .
. Skilled O&M | .. | Skilied OosM |
7 Simple O&M required Simple o |
BODs removed i
8 efficiency (%) 85-92 75-80 85-58 :
9 Digestion Sludge Required inviting [ Manual de-sludging Not required |
considerable once in 5-10 yrs i
skill
Odor problem Slight Odour problem in
s P g anaerobic pond e s
11 Cost/MIdRs in Lakhs 80-120 16 110-150
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4.7 Description of Wastewater Treatment Plant (5TP)
Seauentlal Batch Reactor (SBR)

he sequencing batch reactor (SBR) is a fil-and-draw activated sludge system for

wastewater treatment. In this system, wastewater is added to a single “batch” reactor,

treated to remove undesirable components, and then discharged. Equalization,

aeration, and clarification can all be achieved using a single batch reactor. To optimize
the performance of the system, two or more batch reactors are usedin a predetermined
sequence of operations. SBR systems have been successfully used to treat both

municipal and industrial wastewater.

Operation under SBR Process

Influent wastewater generally passes through screens and grit removal prior to the
SBR. The wastewater then enters a partially filled reactor, containing biomass, which is
acclimated to the wastewater constituents during preceding cycles. Once the reactor is
full, it behaves like a conventional activated sludge system, but without a continuous
influent or effluent flow. The aeration and mixing is discontinued after the biological
reactions are complete, the biomass settles, and the treated supernatant is removed.
Excess biomass is wasted at any time during the cycle. Frequent wasting results in
holding the mass ratio of influent substrate to biomass nearly constant from cycle to
cyde. Continuous flow systems hold the mass ratio of influent substrate to biomass
constant by adjusting return activated sludge flow rates continually as influent flow rates,
characteristics, and settling tank underflow concentrations vary. After the SBR, the
“batch” of wastewater may flow to an equalization basin where the wastewater flow rate
to additional unit processed can be controlled at a determined rate.

Performance of SBR

The performance of SBRs is typically comparable to conventional activated sludge
systems and depends on system design and site specific criteria. Depending on their
mode of operation, SBRs can achieve good BOD and nutrient removal. For SBRs, the
BOD removal efficiency is generally 85 to 95 percent.
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M
SBR manufacturers will typically provide a process guarantee to produce an effluent

of less than:
» 10mg1l BOD
» 10mgLTSS
» S5-8mgl TN
» 1-2mgL TP

COMPONENTS USED IN SBR STILLING CHAMBER

small chamber used with a pumped

flow of effluent from the septic tank.
the incoming flow HRT: 45

1. The stilling chamber. Stiling Chamber is a
Bﬁ'luajt system and is designed to slow the
Function of stilling chamber is to reduce Turbulence in
sec

2. Fine Screen Chamber

Fine screens are typically used 1o
maintenance problems in downstream p
primary treatment. Typical opening sizes
0.25 in). Very Fine screens wath openings
sfier coarse or fine screens can reduce suspen
achieved by primary darification.

remove material that may create operation and
rocesses, particularly in system that lack
for fine screens are 1.5 to 6mm (0.06 to
of 0.2 to 1.5 mm (0.01 to 0.06 in) place
ded solids to levels near those

3. Screen Dimension:
Bar Thickness: 3mm
Clear Opening between bars: 8mm
Angle of Inclination of Bar: 45 Degree

4. Grit Chamber
Girt chambers are basin tonernoveﬁaei;uorganicparﬁdestopreventdamgetothe
pumps, and to prevent their accumulation in sludge digesters.

Surface Overflow Rate: 1555 m3/m?/day
HRT: 60 sec

5. Basin

Aeration Blowers aré
the biomass. After
conditions. Once settled, the supema
DECANTER. Solids are wasted from the tan

0.117.
T Page 41
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started for a pre-determined time to aerate the effluent along with
the aeration cycle, the biomass settles under perfect settling
tant is removed from the top using a
ks during the decanting phase. F/M ratio:
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Detalled Project Report for Rejuvenation and Beautification of River Bakaant! at Badnawar
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The concept of a selector Is a small tank or zone at the front and of the seration basin
where influent wastewater and return activated sludge mix prior o antering the main
aeration basin. It is called a selector because it is supposed to be anoxic and select
for desirable, nonfilamentous, bacteria, HRT: 30 minutes

Air Blower & Diffuser
Air blower is operated continuously and stand in dry,
residential premises.

02 required as per Sewage Manual: 1.200 kg/kg BOD

~I

well-ventilated place, away from

8. Chlorination Tank
The purpose of chlorination may not always be disinfection and may, in fact, involve
odour control or some other objective which will be noted. Proper mixing of incoming
effluent with chlorine will be done by providing horizontal or vertical baffis walls or by
using a diffuser system in the chlorination tank. HRT: 10 minutes

9. Chlorinator
It regulates flow of chlorine from chiorine cyl inders and mixes it with water to produce
a solution of chlorine which can then be dosed into the chlorination tank.

Chlorine Dosage Rate: 2 ppm

10. Sludge Sump

Sludge settled in main basin is transferred either by gravity or pumping to the sludge
sump where it is kept in suspension by providing air blowers. The sludge is then fed
to centrifuge for further dewatering. HRT: 4 hours

Sludge Sump Air blower: The sludge is kept in suspension using air blower,
otherwise settling of heavy particles takes place and this may cause block in the
pump which pumps sludge to the centrifuge. Air Agitation requirement in Sludge
Sump: 1 m3/hr/m3

11. Centrifuge
Centrifuge is used for sludge thickening. While prior sludge have the concentration

around 0.51 % of dry solid, after the thickening process, it will contain up to 5-6% of
dry solids.

12. DWPE Dosing System
Function: It adds dewatering Polymer to the sludge prior to being sent to the

centrifuge for sludge thickening.

DWPE required: 1.2 Kg/MT of Dry
Sludge HRT: 12 hours

13. Filtrate Sump
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Function: The cent rate water from centrifuge will be transferred to the ﬁﬂ,at""'e

sump. HRT: 30 minutes.
Advantages of SBR

. Simple, Flexible and Efficient

Smaller foot print by eliminating Sedimentation Tanks

Saves Power due to variable head in tank and OUR controf

Withstands organic and hydraulic shock loads

Variable design provides consistent treated effluent quality

Biological Nutrient (N&P) removal by In-built anoxic zone (selector)

Excellent treated water quality for reuse of water for horticulture, gardening, etc.
. Completely odour free plants

Modular design - Easy to Augment

Methodology addressing the engineering parameters: Efficient treatment cost:

Highly efficient and proven technology in India

. Energy efficient devices

Air requirement is optimized throughout.

Plant is automatic with PLC based SCADA operation. Hence, minimum manpower.
Under water parts are in SS, which ensures longer life, lowers wear & tear and resuits
in low equipment maintenance

SBR technology gives excellent treated sewage quality which reduces chemical
consumption i.e. chlorine and poly.

Built in nutrient removal system, hence no need to go for separate nutrient removal
system. Other equipment makes are A class reputed makes which ensures quality

and longer life of plant
. Efficient management of odour:
. Aerobic process
. Bio-sludge is fully stabilized in SBR basin itself. Hence bio-sludge is odour free.
. No primary untreated sludge generation, which causes odour.

Operations during lower loading rates or variable loads:

° SBR is true batch reactor can handle load variations effectively.

- Water levels and air supplies are adjusted automatically based on actual flow and

organic load
. SBR basin acts like equalization tank and discharge water at uniform rate even though

the feed is variable.
. During less inlet flow, the batch treatment tums down to lowest to save energy.
Eco Pro Environmental Services Page 43
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Efficient i . —

SBR has compact process design and requires almost 50% less area compare (g

conventional treatment technologies due to absence of primary & sacondary clarifiers,

sludge digesters, gas holders, etc.

. Modular design

. Besides, duning engineering units will be clubbed together to save land requirement

% SBR has compact process design and requires almost 50% less area compare to
conventional treatment technologies due to absence of primary & secondary Clarifiers,
sludge digesters, gas holders, etc.

. Modular design

*  Besides, during engineering units will be clubbed together to save land requirement

Efficient energy requirement

VFD is installed for air blower operations

- Air requirement is optimized through OUR control. Feedback will be taken (through

PLC/SCADA) from DO meter installed in SBR basins and fed to VFD, which makes
the blowers to run efficiently.
Complete plant operations are controlled and optimized through PLC/SCADA.

Efficient sludge management:

. There is no primary clarifier required in SBR plant, hence no primary untreated sludge

. Bio-sludge generated from the plant is fully stabilized and digested in SBR basin itself,
This sludge is completely chemical free, odorless and can be used as soil conditioner.

. Bio-sludge is mechanically dewatered to reduce the quantum to make is tuckable, in
case disposal is required.

L]

Easy operations:

* Less number of units as compare to conventional treatment, hence less number of
operations. Plant is automatic and controlled by PLC-SCADA based operations.

* Doses not require any special manpower to operate the plant. Minimum manpower
required for operation due to automation.

* Plant operating process variables can be changed according to the plant load. Hence,
less manual intervention.

Recycling & reuse

The proposed SBR based plant gives excellent outlet, which can be reused for non-
potable purpose such as agriculture, washing, flushing and industrial use.
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Chapter 5 - Recommend

R i
ation for River Rejuvenation -

Scu:eening arangement to trap
solid waste at all outfalls

REH 2

Interceptor c amber:l
o ]
__ skt 2 5
pri S
& r = - -
.‘-f N ’
¢ )
" : W . ‘__':_‘..f'
sTP v ﬁ E
g o< }
-.'-‘g;‘ Interceptor to divert wastewaf &

from outfalls to the STP

5.1 Interception of Sewer Drains

Based on the survey 10 Drains are identified from where Waste water is getting into
River Balwanti.

Eco Pro Environmental Services
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In order to Prevent Waste Water from draining into River Interception of Drains is
Proposed. Waste water will be passes through Screens in order to prevent any Solid
Waste content entering into the sewer line. The Screens are manually cleaned on

regular interval of time.

;7 Micro screen
.- Macro

screen
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5.2 RCC chamber connecting Nalla to Sewer Line

Rectangular RCC chambers are provided in order 10 collect Waste watsr from Nafla and
io drvert it min Sewer Ine,

Rectangular Chamber of Size 2.8m x 2.8m x 2.0m are provided at each Drain,
5.3 Sewer Line (Trunk Main)

Waste water from open drains will be diverted via Sewer line (Trunk Main) {o the
Proposed STP. Considering the design parameters and Flow Sewer line of Diameter
ranging from 700mm to 1000mm are proposed on both the side of Bank.

5.4 Sewage Treatment Plant (STP)

Based on the Waste water generation a STP is proposed of Capacity 3.0 MLD at the
downstream of River Balwanti, The STP will treat the Waste water intercepted from

Drzins.

5.5 Earth Retaining Wall

In order to strengthen the bank of River Balwanti, around 200m of stretch is identified
on both the bank of River where retaining wall will be constructed.

5.6 Water retaining Structure

An Stop Dam will be constructed on the downstream of STP which will retain the treated
water of STP in the river and keep a adequate water level in the River.
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Chapter 6 - Estimation and Costing

Based on the ISSR of Department of Urban Adminisiration 2 Developrent
Government of Madhya Pradesh in force from - 2™ August 2021 - (VOLUME 1, 1t and 1y
detailed cost for the project is estimated.

Particular
1 Stop Dam (Length 20 m X 15 Width X 4.5 m Depth) 98.59
Interception & Diversion (Tapping Nalla's): Including
2 Preparation of Bed, Installing Screens, RCC Chambers etc. 52.39
Complete.
Providing and Laying non-pressure (NP3) RCC socket &
3 spigot pipes with rubber gasket joint including testing of joints 4910

Diameter from 700 mm to 1000 mm.

Construction Supply, Installation Testing and Commissioning

4 of Civil, Mechanical, Electrical Works of Sewage Treatment 410.00
Plant of 3.0 MLD based on suitable technology. ,

5 | Retaining Wall of Total Length 200 meters 59.02

6 Project Cost 1111.00

7 _|GST@18% 200.00
Project Cost with GST (A) 1311.00

8 |0O&MCost@5 Year (B) 146.73

Total Project Cost in Lakh (A+B)

Total Project Cost in Cr (A+B)
m
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iy Total Project Cost In Lakh 1457.73

’ Fund Available with ULB as sanctioned under CM Infra 770.00
Scheme "

2 Fund Available with ULB from previous tender under scheme 53.36 i

3 Fund to be sanction under SBM 2.0 for Liquid Waste 529.20
Management (Central and State Share) '

Total Fund Available 1352.56

4 E:La;‘r;ce fund will be from "Vishesh Nidhi" or other source (in 105.17

6.1 Operation and Maintenance

ANNUAL MAINTENANCE ESTIMATE OF STP @ 3.0 MLD

Sr. Description of Item Quantity Unit Unit Rate | Amount
No. (Condensed)
Sub Head -1 (staff)
1 Plant Manager 1 No 15,000 180000
2 Chemist 1 No 12,000 144000
3 Fitter / Mechanic | Class 1 No 10,000 120000
4 Electrician- | Class 1 No 10,000 120000
5 Operator 1 No 9,000 108000
(5] Sewerman + Labour 1 No 9,000 108000
7 Mali cum Chowkidar 2 No 8,500 204000
Subtotal 9,84,000
Sub Total (1) 9,84,000
Sub Head -2 (Chemical)
Dewatering Polymer (per Da
1 | @ 0.13kg Imid per da(;, N 108 Kg 250 26325
2 Egmfgt'"" Gas &t 3 Epm 2,430 Kg 18 43740
Subtotal 70,065
Subtotal (2) 70,065
l | |
Sub Head -3 (Repair of Civil , E & M Items)
Civil, Mechanical, Electrical
1 and Instrumentation @ 1 % of | 131021293 Rs 0.01 1310213
capital cost
Subtotal 13,10,213
Subtotal (3) 13,10,213
Grand Total of Sub head No. 1+2+3 23,64,278
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o COST OF ANNUAL MAINTENANCE FOR 6 YEARS
' ~ Operationaland | Subhead-1 Subhead-2 Subhead-3
Maintenance Costs Manpower Chemical Maintenance cost for
Cost Civil, Mechanical,
S.No. Electrical and
Instrumentation
component.
1 1st year 79,84,000.00 | ¥70,065.00 Z13,10,212.93
2 2nd year % 10,33,200.00 | ¥71,466.30 2 14,41,234,23
3 3rd year 710,84,860.00 | ¥72,895.63 ? 16,14,182.33
4 4th year 7 11,39,103.00 | ¥74,353.54 Z 20,01,586.09
S 5th year 7 11,96,058.15 | ¥ 75,840.61 ¥ 25,03,984.20
Total Cost ¥54,37,221.15 | ¥ 3,64,621.07 ¥ 88,71,199.79
Total Gost § Year 2 1,46,73,042.02
Total Cost 5 Year (Cr) ¥ 146.73

Annexures

Annexure | — Hydraulic Design Details

Annexure Il (A) — Contour Map of River Balwanti

Annexure Il (B) — Detail BOQ of Capital Cost for Processing & Disposal
Annexure Il — Drawings

Annexure IV — Testing Reports
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; v GRE FETR
et ar(7.9.)

N 1 [Stop Dam (Length 20 m X 15 Width X 4.5 m Depth) 9859
N . |Interception & Diversion (Tapping Nalla's): Including Preparation of 5239
- Bed, Installing Screens, RCC Chambers etc. Complete.
h Providing and Laying non-pressure (NP3) RCC socket &_ spigot
~ 3 |pipes with rubber gasket joint including testing of joints Diameter 491.0
- from 700 mm to 1000 mm. .
h Construction Supply, Installation Testing and Commissioning of]
4 [Civil, Mechanical, Electrical Works of Sewage Treatment Plant off 410.00
3.0 MLD based on suitable technology.
h 5 |Retaining Wall of Total Length 200 meters 39.02
6 Project Cost 1111.00
7 |GST @ 18% 200.00
. Project Cost with GST (A) 1311.00
8 [0O&MCost@ S5 Year (B) 146.73
h Total Project Cost in Lakh (A+B) 1457.13
'N Total Project Cost in Cr (A+B) 14.58
h Total Project Cost in Lakh 1457.73
i 1 Fund Available with ULB as sanctioned under CM Infra Scheme 770.00
h 2 Fund Available with ULB from previous tender under scheme 53.36
h’ 3 Fund to be sanction under SBM 2.0 for Liquid Waste Management 52920
.. (Central and State Share) ==
b . Total Fund Available 1352.56
b 4 Balance fund will be from "Vishesh Nidhi" or other source (in Lakh) 105.17
__J
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Civil works Estimate for Beautific

ation & Putification of | mTngAr. Padnawat (iatrict < Dhar (M P ] I!ﬂkul- ]"““—*-“]-

Delail Estimate of RCG Channel, Chamber A Serpene o Nalla

Estimate prepared as per 1851 of Department of L

T ———
Jiban Adranistratinn & Develegrmant, Cerepmermad of Madtign Pradesh in foree fom . 77 Agunt
2021 - |V0l uw 1) hmqu Wmh

Smo | Referance | I T (1.7 675 B N wllJ @ I Uai ] wew —:F
1 e SRR BUOR s
arth wml in r\\au!mu Fesg LovnirmBatmstd, Inwhﬂ T
pisen £ ocabler o hpmns @le Iy mechanical means |
UADD ROR Vol mamal mems (evcesding Yom i depth ) inclsding
11 Clanse No 182
Ty 9o, 237 g of bottom, dressing of ades, disposal of
excavatad earth including of all 1 and lead upto S0m
Phsposal eaith to be levelled and neatly dressad - -
IN21 Al Kinds of ondinary sl 1 18 K] 26 17 54 (tmn 15) P 1145 14
2 Mooram Fill
Supplying and filling i plinth under Noors includmg,
" 92181 watenng, mmming conwlidating and dressmg 1 |as] 3s 0.30 433 Com A7z 3407
=z complete
Movrum/ Iand copra
3 PCC
Providing and laying in position M-20 (Nomumnal Mix
S0 : . 5
3 ‘:t?fl:ﬁ:‘lﬂsl vih 20 e maximn size of sonc sgpregte off | {0l 3g | on | 144 | Com | S5 | trsmms
Pe.po. 230  [reinforead cement comerete excluding the cost of]
centering, shuttering, finishing and reinforcement
4 RCC
Providing and laying in position ready mixed M-25
grade concrete for reinforced cement concrete work
using cement content as per approved design mix]
manufactured in fully automatic batching plant
and transported to site on work in transit mixer for allf
ARV T 8 COBtin el vy, mponfeiney
41 | Clause No523 |* PoF M design of specified grade for reinforced
P mo 49 cement work, ircluding pumping of concrete to site of]
laving but excluding the cost of centering, shuttering,
finishing and reinforcement. including Admixtures in
recommended proportions as per 159103 to accelerate,|
retand setting of concrete, improve workability without
impairing strength and durability as per direction of]
Engineer-in-charge.
5251 Upto Plinth level Cum 5826
5241 Providing M-30 grade concrete instead of M-25 grade] Cum P
RMC.
For Base 1 38| 338 02 29 Comn
For Wall (Long) 2 |32 02 2 256 Cum
For Wall (Short) 2 |28| 02 2 224 Cumn
Total | 7.69 5892 45329770
5 Shutteri
UADD Buliding Centering and shuttering including strutting, propping
5.1 |SOR Vol Clause|{stretching etc. complete for and removal of form work
No1$Pg.m0. 208, . sheet piate ot plywood sbtering foe
19.1.1 :‘:ﬁons, footings, bases of columns, etc. For mass s |38 02 30 SqM 160 486.40
Walls (any thickness) including attached pilasters)
Had [butteresses, plinth and string courses etc (long) il id 408 SqM 289 19120
i TR 9REE IR
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Civél wort s Estimate Tor Reautifcation A Punification of Ratwsntl River, Nadnawar isfrict < Dhat [M.F)

Detail £ stimate of (GG Channel (Halia)

INMT!B—],\—"I-

2021 - (VOLUME 1) Building Works

Lt mate prepared an per ISR of Department of Urban Administration & Developmert, Government of Marstyn Piadesti, in lotca froen . Jpe Frprt

Npecificstions of Hem

SOR pagr
naJsr.mo,

Na

Length

Dept
W

With et

th

Tatal
quuntity

Unit

Hate (n 0y [

Armcared

Nalls 3- 1.20*1.50 m

asth wwrl o exematien for foundation,
oo oy prpes - calNes or drans ete, by
mocharcal  ewans  rmanual  means (cuﬁ\.hng
Wem in depth) incleding mming of bottom,
resang of sides, disposal of excavated crth
xchading of all bt and lead upto S0m. Dhsposed earth
10 be leovellad and neatly dressed.

17/2.6/Vol 2

AL Linds of sl

261

1.00)

800

195

280.80

280.8

151

42.400.800

Seppiving  and filling in plinth under floors
melnding, watenng. ramming consolidating and
kiresing complete.

19/2.8/Vol 2

Mooran Hard copna

80,001

1.80] 0.15

21.60]

21.60

| 47800

| 1032480

30

Providing and laving in position cement concrete of
speatied grade excluding the costof centering and
shutiering All work up to plinth level.

3241Vl 2

iCement convrete grade M-10 (Nominal Mix) with
20 mm maximum size of stone sggregate

414

1.8] 0.1

144

14.4

[ 1219.00 6075360

410

Froviding and laving in position specified
aade of reinforced cement concrete excluding the
cost of cenfering. shuttering, finishing and
ranforoement - All work up to plinth level :

46/5.1/Vol 2

ememnt concrete grade M-20 (Nominal Mix) with 20
T maximum size of slone aggregate.

511

02] 1.5

= 18]

14] 02

70.3

cuim

| =&sw

|3m82100

[Centering and shuttering including strutting,
cropping stretching ete. complete for and removal
tof form work by sheet plate or ply wood
shunening for :

208/19.1/Vol 2

[Foumdanions, footings, bases of columns, etc. For mass
jconcTTic.

200

80.00

1.70

272.00

1.00

80.00

1.50,

120.00

| & 72000

0

|Reisforcement for RC.C. work including
straightening, cutting, bending. placing in position
and binding upto floor level including cost of binding
wire, wastage and over laps upto 12mm horizontal’
hinclined position of reinfi bars in slab and
beamas, plinth. chayjjas lintels, upto 4.5m vertical
teroth of reinforsement in wall columns (over aps
shall be provided as per requirement of IS : 13920; IS
j456 & SP :34) elc. complete.

47/511.4/Vol 2

0 kg

122016300 |

Total

TR
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[Estimate pryy

Civil worka Estimate for JOMLDSTP

yared as per ISSR of Department of Utban Administation & I)cvclnprnﬂ-m,_(rfn"r‘mmivf—rf"‘;ﬁié-:i-}';&;;“;ﬁj
el e

S.No

Relference

Iem

Tinit [ Quantity | Mate (e,
In Lalkk)

Amonnt (e
In Lakh)

2218

Sewage Treatment Plant (STP) - Rotating Media
Bio Reactor (RMBR)/ Rotating Attached Growth

Treatment Plant.

s RS

{concrete.

1. Screen chamber and grit scparator upto 5 MLD
capacity are considered as manual type.

2. Upto 5 MLD capacity STP, chlorination shall be
done by using sodium hypochlonte solution. Above 5
MLD capacity gas chlorinator to be provided.

3. Sludge thickener is not provided uplo 3 MLD
capacity STP, Sludge will be collected into sludge
sump & pumped dircctly to sludge dcwalering
system.

4. For all STP sludge dewatering is using solid bowl
centrifuge Or Basket Centrifuge.

5. Chlorinator room not considered for STP upto
3 MLD capacity. For STP upto 3 MLD, laboratory
& administration building is not considered. Only a
room for operator is considered

6. Storm water drains, site clearance is nol considered
in scope.

7. All water retaining structures arc in M-30 grade of]

8. Water table is considered 5 M below GL for
design.

9. Grade for cement used is OPC 43 grade.

10. Grade of steel used is fe 415.

11. Peak factor considered for design for plants upto 3
MLD is 3.0, from 4 to 15 MLD is 2.5 & from 16 to 20
MLD is 2.0.

Designing,  providing, constructing,  hydraulic
lesting, commissioning and giving satisfactorily
trials consisting of Wet well including pumping
up to inlet chamber, Inlet Chamber, Screen Chamber,
Detritus Tanks/ Vortex Grit Separator, Distribution
Chamber and RMBR 1anks/ Rotating Attached
Growth Treatment Plant.,, Sludge Sump, Chlorine
Contact Tank, Chlorinator Room/Shed, Sludge
Centrifuge, Pump House, nccessary piping work
with required valves, gates, drains, pathways,
Administration Block cum Laboratory.|
Laboratory Equipments, Tools and Plants, Spare
Parts, etc. complcte as turnkey job with all involved|
civil, electrical and mechanical works inclusive of]
following  ilcms, units as per  detailed
specifications  for civil, clectrical andmechanical
components  with  all dutics and taxes et
complete. to achieve BOD < l0ppm, COD <
50ppm, TSS<l0ppm, Total N <

10 ppm and Total P < | ppm and Fecal
Coliform < 100 MPN/ 100 ml to get recyclable
quality of water for industrial / agricultural purposes
(Including 12 Months of Defect Liability Period)

UNITS INCLUDED:

! _-Wlhil

¢ R 9fdus gaeEER
foretr e (31.91.)
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R -Tl Inley E‘Mrﬂ"f‘“:_-lkn(r:e-[ prinsding, s
comvtrmetng BOC (M.00) mier chambey for the pesh
flow of } DWF mcluding nocesarny cxcavaten o ol
tipor of ety ecladmg wallway 2l sround the
[periphen . Each  comparimiont will have phosper
bromre, ttee] gres wuh cxtemuon rod bead stk
operating wheels, G pipe rahing ctc The work
mcledes  prondimg  =d makiag pecouan
sranpements b comnect the flow 1o sereen chamber
by smproxch chamsel 2 dirested and =m po

wpecifications .
12 2) Sereen Chamber :Deugmng |, providing
comatructing, testing znd commissioning of soreem

chamber, devgned for mvaage ] DWF a=d
Imazimum pesk flow of 2 DWF m RCC (M -3y,
including walkwzy |1 2 m wide, imlst pipe/ chamnel
from imlet chamber, outlt pipe / chaznel tof
detritus tank, free bozed of 05 m minimum, RCC
walkwzy 1.2 m wide with Gl pipe ralmg RCC
stmr czse of 1.2 m width from GL b saoom
chanber.

13 3) Dearitus Tank : Designing providing and|
comstructing  continuouwsly gnit removd Gipe ch
Dearitus Tank, mechenically operated in RCC (M
) czpable of removing 100% 02 mm uz
|pariicle and zbove, having specific gravity 230
devigned for ene pesk 2 DWF with sunzble
wrangement  of  sepzration  of gt from
putrescible solids  including providing, and making
necetvary amangements of JB- 1. Inlet and outlet
channels of required sizes as make be reguired Lo
conneed the flow o comnecting unit cle. Completz]
lincluding hydraulic testing for water tightness of]
structure  having minimum  FB of 0.3 m, wash
out arzngzement 1o Grit chzmber 20d platform 1.2 m
iwide P.CC walkway vath Gl pipe handling shall be
1p{m’idt:d. A pit for collecting grit conveyed by
conveyor thall be provided. It should be sunzble
to handle the grit for carting All amangements
thall be a5 detziled specifications and as directed.

14 4) HYBRID ANAEROBIC REACTOR: m MS/
RCC for removal of Suspended solids 2nd BOD upto
500474 of incomning Joad.

RMER  Baumms: Designing, providing  and
constructing in RCC mixed (M-30), RMBPR. basins
1rorb‘vo!cgﬁnlfmﬂofw{)a!mg“ﬂh
nitrification, den  denitrification and  Phosphorus
Removal. The RMBRs shall be complete with
RMBR drums of Polypropylene in Mild Steel
framework, plummer blocks, geared motor, Vanable
Frequency Drive (VFD) if needed, PP media cic
complete, along with a Bio Film Separztor
ANOXIC REACTOR with attached growth media of]
PVC fills for Nitrogen removal. Tank of MS/ RCC

M30
)
! %

' foren ar(s1.9.) '—‘ga;m
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1.5 %) Chiorine Contne
constiucting ehloring contnel chamber of adequms
capacity 1o deal with 1DWIT avernge Mow. 'The
ehlorine contset tank shonld be of 30 min capacily,
during avernpe low (o achleve 9999 Y colt Torm
veduetion Chlorine dose shall be nipintained ps per
stondard  provisions, including designing, providing
and  constructing  water  supply  pravision ot
chlorination, including providing downtering and by
pass arvangement jointing to final efMuent mains and
outlet weir ete complete. The eMuent quality should
match with the standards laid down by the department. ]
as per obligatory provision, ns detailed specification
and as directed by engincer in - charge.
OR Ozonator of adequate capacity complote with
Qzone generator, Air dricr and 02 concentrator

6) Chlorinator and Chlorinntor Room/Tonner
Room: Designing, providing and constructing
chlorinators vacuum type 2 Nos, with auto switchover
facility and having capacity for dosagc of adcquatc
chlorine to cnsure 99.99 % coliform reduction as per
per obligatory provisions and detailed specifications
with nccessary provision of having chlorinator room of]
adequate size. The chlorinator cquipment shall include
cost of chlorine cylinders/tonner, piping, valves,
measuring and controlling cquipment, safety devices,
tifting equipment’s, etc. complete as per IS -10553
(part

I1) 1982. The tonner room should have minimum 3 MT|
capacity cranc for loading and unloading facility.
Tonner storage should be distinctly isolated and should
be for minimum storage spacc as directed in the design
specification and as per gas laws 1981 and [aciory act
shall be provided. All other matching amenitics shall
be provided, 5 MT gantry rail shall be provided for full
length of tonner room at 6 m height from level of]
tonner room, with outlet chamber and treated effluent
outlet channcl ectc. Complete as per detailed
specification.
(Chlorinator and Chlorinator Room/Tonner Room Not
required if ozonator is provided)
1.7 7) Sludge Sump:Designing, providing and
constructing of sludge sump and pump house of]
appropriate size with pumps, ceiling height minimum
6 m over sump for discharging sludge to centrifuge
and recycling of flow for blending of sludge using CI
pipe complete as per detailed specification.

1.6

(¥ Scanned with OKEN Scanner
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i-)_ﬁ-d-gv (emtrifesr Fletfarm =k lfw-!nf-p-- i

providing. coerratey  and  eeetalleg
etriflope 90 hamdie

Mg ring,
meladmg foendmwe otc. thader
the slpdpe Now of | din = 20howry jer ot we
sludpe demmtening went dram 000 Sommpletr a3
tpecification  sludpe cootrfepes wad S semewsan
arsnpement a8 por detmled spesaficatos ::-n-:.rrud;
m tonder and oblipmon proviaces to be Fronided
with sstufacton fenchionmg
1.9 9) Outfall  Scwer: Dowgming.  providimg =d —— ]

comstructng  sppropnme owtfall sower of ROC NP2
pipe. to discharge treated cfflucet, estrated ciflecst

fmm‘ cutlet chamber (2fir SBR bz chionmamoe
tank) 1o the lnaJNﬂlé::bcpo:t;h:,—fanm:hc

draning incledms mecessen cheshers for smpoctos)
md clemme ocledemp pootmEy OSERVEDOR

dew=mering. refillmg,  conxrmic emcasmag heddmp)
concrete  sieps to reach  the maflash bad vl
pitching 2nd enorpy dissipmton chasher = naflsh)
portion ctc. complete wpto 50 m k=gt ROC NP2 pope
lins and incloding 2l shove Rems

1.10 10.) Piming work in CI - LA cass mclodme Sioce

vahes, Reflux Vahe=s MS Gzss: Providme I=v

and jointing pipss other tham  thoss  aimady
lincluded I the shove n=ms for misrcommecnhon by o
pass drains etc. of 2ll pmxs incleding  adegmee
[oombers of mimbole chembers, The em molods
excavations, refillng =d kIndramlic wsimg of]
pipes. valves. gmcs. accessomes =d cost o
jointine materisls. The items melodes reguired
fchannels with gates for Imtercommection of mnits by
pass drains etc for all units 25 directed e complet= 2
11. Administrative Building cam Laboratery (G+1)

[ 111

Administrative Building cum Lsboratory. sinzle
|storied Porta cabin / Brick and mort=r constroction of]
total carpet area of minimum 300 sgfitt Designing
providing and constrocting administraove buildme.
office cum Laboratory incloding stores. Alommupm
door and window with glass panzls and all other albad
items, fixtures fastening elecmificaton arrangement
water supply arrangement etc complate. The buikdmg
should be so centralized that it should not be attached
with amy unit but shoeld hawve complete control off
every unit as per laboratory equipment, beaustification
telephone and intercom amangement and wireless

system.
Scope also includes construction of boundary wall.

| 22151 |[CostoflMLD MLD 240.00

[ 22152 |Add per MLD abave I MLD upto 2 MLD MLD 20.00

| 22.153 [Add per MLD above 2 MLD upto 5 MLD MLD 20.00

| 22.154 |Add per MLD above 5 MLD upto 10 MLD MLD 27.00

| 22.155 |Add per MLD above 10 MLD upio 13 MLD MLD $400
For3 MLD Hoem
Revised UADd Sor Revision no.
11000 |

TOTAL AMOUNT (Rs. in Lakh)

| TR 9REg a&9ER
feren ur(31.50.) z?mi o (4.5.)
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GEOTECHNICAL INVESTIGATION REPORT FOR CONSTRUCTION OF ANICUT ACROSS
BALWANTI RIVER AT BADNAWAR, DISTT: - DHAR (MP)
CLIENT: - NAGAR PALIKA BADNAWAR
CONSULTANT: - M/S ECOPRO ENVIRONMENTAL SERVICES, INDORE (M.P.)

ENGINEERING

AN IS0 9001:2015 CERTIFED COMPANY @

RAJMI GEOEXPLORATION & ENGINEERING PVT. LTD

Consultancy Services For:-

Geotechnical Investigation, Geophysical Investigation, Geohydrological and Hydrological
Investigation, Flood Estimation, Stability Analysis, Environmental Studies & Clearance, All
Type of Testing in Field & Laboratory Testing, Topographical Survey, Rain Water
Harvesting Design and Estimates, DPR Preparation,, Tube Well /Diamond Core Drilling,
Ground Water Assessment & Modeling, Water Shed Management.

Reg. office: 106-109, M.L Tower 292-A, Scheme No. 91 near Malwa Mill Square Indore, Madhya
Pradesh. 4520001.

Email: rajmigeocexploration@gmail.com.
Land Line: 0731 2434588

Cell No: +919926845588, +919425460588, +919826645588, +919977035888
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CERTIFICATE

We here by certify that Geotechnical Investigation for the construction of Anicut
across Balwanti river at Badnawar, Distt:- Dhar (MP). was conducted by us as per
the Soil & Rock S amples extracted one borehole and submitted by the contractor.

This report consists of 12 pages (including the cover page).
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Rajmi Geoexploration & Engineerig. Pvt. Ltd Indore
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LOINTRODUCTION

The sabject of load bearing capacity of soils is of great importance to Engineers who have 1o
desipn foundanons for burldings and structures which are heavy, large and tall. Such structures are
required to be put to meet the varying requirements which have come about in the work of
substantial. More important the structure is, greater is the need to give attention to design and
construction of its foundation.

The design and construction of foundation of heavy structure is not an easy task. It calls for
ability and experience. The most important factor which influences design of foundations is the load
bearing capacity of soils met with. Therefore, in arriving at the safe load bearing capacity of soils,
the properties and characteristics of the soil at site is required to be determined.

It has many times been experienced that not only the design of foundation is difficult task,
the pre- requisite for which are the proper site investigation, field test and laboratory testing, but the
actual construction of foundation also poses difficult problems. It is, therefore necessary to conduct
the detail investigations at site before a design can be finalized. The object of subsurface and related
site investigations is to provide the engineer / Architect with as much information as possible about
the existing conditions, for example, the exposed overburden, the course of a stream nearby, a rock
outcrop or a hillock, vegetation and other geological features of the area. It is equally important to
know the sub soil conditions below a proposed structure.

The methods of sub surface investigation enable vertical sections of the strata to be drawn
and samples to be tested, on the site or in a laboratory for determining shear strength parameters,
bearing capacity of the soils, permeability, water table, type, classification and other geophysical
information in the field. This information together with the normal topographical survey provides
the Engineer with complete details of the site and enables him to know the complexity of natural
deposits. No one method of exploration is best for all situations. Site reconnaissance would help in
deriving program of field investigations that is to assess the need for preliminary or detailed

investigations.

Nagar Palika, Badnawar has proposed the construction of Anicut across Balwanti River at
Badnawar , Distt:- Dhare. M/S Ecopro Environmental Services, Indore (M.P.) has been awarded
the work of consultancy, The Consultantr has arranged the drilling agency for exploration of
soil/rock samples from one borchole. They have explored borehole at one location. The rock
samples extracted from the borehole have been duly arranged in the core boxes and have been

submitted in the laboratory of Rajmi Geoexploration & Engg. Pvt. Ltd. The Geological

N
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clasatications and conduction of suttable tests for the determination safe beaning capacity and depth
befow the exasting ground level to lay the toundations safely and economically has been undertaken

by Rajmi Geoexploration & Engg. Pvt, Ltd

2.0 AIMS & SCOPE OF INVESTIGATION

The present sal investigation work has been assigned to M/S Rajmi Geoexploration &

Enge ANt Lid. Indore, by M/S Ecopro Environmental Services, Indore (M.P.).

The proposad work includes the geological core logging and Engineering Classification of

the rxk and to conduct the laboratory tests to ascertain the depth of foundation and the Safe
ng Capacity at one location of the Anicut. The drillinconsultant. The geological core logging
aad the engineering classification of the rock has been done by the officials of M/s Rajmi
Geoexploration & Engg. Pvt. Lid, Indore. This core logging, classification and subsequent
recommendations are based upon the core samples extracted, presented and submitted for
laboratory testing by the officials of M/s Ecopro Environmental Services, Indore (M.P.).

The following was the Geotechnical Investigation Program:

On the Seil sample the following tests have been performed

1. Grain Size Ananlysis

Anerbeg’s Limit

Specific Gravity

I

L

. Tnaxial Compression Test (UU)
. Namral Moisture Content

2.1 FIELD & LABORATORY TESTS

2.1.1 Field Tests/work:-

The following field works have been planned

(i) Standard Penetration Test (SPT) - It is the most popular and economical means to
obtain subsurface information. It is estimated that 85 to 90 percent of the conventional foundation
design in North and South America is made using SPT. The conduction of SPT test has been done
is accordance with IS 2131 (1981) — “Method of standard penetration test for Soils™. A split spoon
sampler 50.8 mm outer diameter and 35 mm internal diameter is driven into the undisturbed soil at
the bottom of borehole under a hammer of 65 kg weight falling through a height of 75 cm_ The
number of blows required to drive the sampler 30 cm beyond sitting drive of 135 cm is termed as

Standard Penetration Resistance denoted by N.
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3.0 DISCUSSIONS

Geotechmeal mvestigation work has been curtied out at the site of Nagar Palika,
Badnawar, One borehole for machine drilling was decided by client and drilled by the drilling

agency.

4.0 COMPUTATIONS OF SAFE BEARING CAPACITY

For Soil
(I) BASED ON SHEAR CONSIDERATION

Various kinds of Shear tests arc there to get shear parameters for all samples. The Safe
Beaning Capacity is calculated as per IS: 6403- 1981 (determination of bearing capacity of shallow

foundations). For local and general shear failure the net safc bearing capacity is given as follows:

Qus = [C Ne S, d. ic+q (Ng-1) Sq dq igt % B y Ny dy iy W)/F (In case of General shear
failure)
=[23CN’c S, dc ictq (N’g-1) S, d ig+ %2 B y N’y Sydy iy W]/F (In case of local shear failure)
Where gqs = Net Safe Bearing Capacity
c = Cohesion (for Non cohesive material C = 0)
(4] = Angle of internal friction
o’ = tan™'(0.67 tan (0)) for local shear failure
Y = Average density of over burden
Nc.Ng. Ny = Bearing Capacity factors for General Shear Failure
N°¢,N’,N’y = Bearing Capacity factors for Local Shear Failure
Se,Sq,5¢ = Shape factors
d..dg.d, =depth factors
b duidy =inclination factors (1 in the case of vertical loads)
q = Effective surcharge at depth of” X Mt below ground level.
w = Water Table correction factor is 2 (When WT is at base of footin g)
B = Width of footing in m
F = Factor of safety

BH - 1 (At 2.00 m depth below existing ground level)

¢ =53 kPa, ®= 10", y = 16.3 kN/m’ Assuming a footing of 6.0 m X 6.0 m, D=2.00 m
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Considenng local shear failuce. To find the @' value corresponding to this value of @ 16 (7
we Know that tan @~ (2/3 tan D). Substitute the value of @' = 10.0° we get ©° = 670" Neow the
values of Ne - Nq and Ny shall be respectively 7.12, 1,88 and 0.71. Substitute i the equation we get

Qoo ~ 381,504 KN/m’. Using a factor of safety of 3, we get (e = 127.16 kN/m’.

D=3.0m

Considening local shear failure. To find the ®° value corresponding to this value of @~ 10.0°
we know that tan ©* = (2/3 tan ®). Substitute the value of @’ = 10.0" we get O = 6.70°. Now the
values of Nc Ngq and Ny shall be respectively 7.12, 1.88 and 0.71. Substitute in the equation we get
Qm: = 402.067 kN/m*. Using a factor of safety of 3, we get qqs = 134.022 kN/m”.

4.2.1 (For Rock)

According to the Indian Standard Code (IS: 12070 -1987 reaffirmed in 2005) the safe
bearing capacity of the rock can be obtained by any of the following methods
By Rock Mass rating
By Core Strength
By Pressure meter
By conducting plate load test

It has been shown that the choice of the method depend upon the quality of the rock. For the
good rock quality with wide (1m to 3m) or very wide (>3m) spacing of discontinuity RMR criteria
should be adopted. Rock mass with closed discontinuity at moderately close (0.3 to 1m) spacing the
criteria of core strength should be adopted.

In our case we have adopted RMR criteria.
4.2 Rock Mass Rating:-

For computation of bearing capacity of rock formation the geological observations for joints
faults, shear zone etc are important. The Rock Mass Rating (RMR) Value is obtained based upon
many factors as follows

Strength of Rock: - The RMR value depends upon the Unconfined Compressive Strength
(UCS) of the rock. Depending upon the value of Strength of rock core the ratin ¢ points from 0 to 15
are awarded. Table shows the RMR increment for UCS values as follows

S
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Drill Core Quality: - The drill quality is related to the Rock Quality Designation (RQD).
Depending upon RQD value the rock is given rating points ranging from 3 to 20 is awarded. Table

shows the RMR increment for UCS values as follows;

[RQD (%) 91—-100 |76-90 |51-75 25-50 | <25
Rating
Increment 20 17 13 8 3

Joint Spacing: - The RMR value depends upon the spacing of joints. The rating increment
should reflect the joint set which is the most critical for a particular application. If the rock mass has
fewer sets of joints, the rating is increased. Depending upon the spacing of joints the rock is given

rating points ranging from 5 to 30 is awarded. Table shows the RMR increment for UCS values as

follows;
Joint Spacing (m) >3 1-3 03-1 0.005-03 |<0.005
Rating Increment 30 25 20 10 5

Joint Characteristics: - The condition of the joint sets most likely to influence a particular
application should be considered for the rating. The increment of RMR for joint characteristics
depends upon the roughness of the joint. Based upon the joint conditions such as very rough surface
smooth surface etc. rock is given rating points from 0 to 25. Table shows the RMR increment for
UCS values as follows;

N % . A ﬂ"C{[ ol & ]-»ixl‘il
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Joamt Desongptron | Ratmy

Ve 1.&:1, wirfave of himited axtont, hand wall rock

23 |
Shightiv roagh surtace aperture foss than 1 mm, hard wall rock :- 20 {
Shghtly rough surface, aperture less than 1 mm. soft wall rock | 12 f

|
| Smonth surface, or gange filling 1.5 mm thick o apartwre of 1.3 mm, joants O ;
evtending more than several meters E
Open jomts fillad with more than 3 mm of gauge, or more than § mm_ joint } 0
- extending more than several meters i

Ground water conditions: - Ground water condition can influence the rock mass Sbehavior
0 2 large extent. The RMR value depends upon the general condition of the rock. which, wn tum,
depends upon the ground water. Depending upon the ground water condition the rock is given

raling points ranging from 1 to 10 are given. Table shows the RMR increment for UCS values as

follows;
. General Condition | Inflow per 10 m | Jount water | Rating
‘; tunnel length | pressure  divide | } Increment
I (litymin) bv major ;
principal stress |
! Completely drv None 0 10
i Moist 25 0-02 7
f Water under Moderate pressure 25-125 02-05 4
Severe water problems 125 0.3 1

Based upon the RMR value (obtained by adding the rating points of the entire five
criterion as above the rock classified as very poor (RMR 0- 20), poor (RMR 21 ~40), fair (RMR 41-
60), good (RMR 61-80 and very good (RMR 81-100). As per IS 12070 the Safe Bearing Capacity

can be obtained based upon rock classification.
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6.0 REFERENCE CODES & STANDARDS

[Sr.No. | CODENO TITLE OF CODE
i 1S 18921979 Code practice for subsurface investigations for
foundations
2 IS 2131:1981 Method of standard penetration test for soils
3 1S2132:1986 Code practice for thin walled tube sampling of
soils
4 [S:2720 (part IV)-1995 Grain Size Analysis
5 IS2720 (part V)-19935 Consistency limits
6 IS 2720 (part I1/Sec 2)-1997 Specific gravity
7 IS 2720 (part 11)-1997 Natural moisture content
8 1S 2720 (Part X1 ) - 1997 Triaxial compression Test
9 IS 2720 IS 2720 (part-XII)-1997 | Direct Shear Test
10 1S6403:1997 Code of practice for determination of bearing
capacity of shallow foundations
11 IS 8009 (part-1)-1993 Code of practice for calculation of settlement of
foundations
' \-% TG AT ST
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Certificate of Analysis

To

Chief Municipal folr:t"r
gadnawar Municipal Council
Dlsn_Ba(_i_n.ma_r M.P.

_Nau;f—eof Sample: Waste Water | Work Order No.: NA

Collected From: NallahNo.2 | Your Ref. No.: Waste Water

Coﬂected BY:Compan ] Date-of"Recéi_p_t"_;'EOIO;UZUZ-’r
p Y

Date of Cerufucate 27/04/2023

| Quanl:tv 1_LllEl' o

NNYYVVO ey

Sealed (Y/N):N "~ sample Code:016
S RESULTS OF ANALYSIS |
ENVIRONMENT PROTECTION ACT, 1986 i
S.No | Test Name | Results i
l 1 Ph 6.4 |
: i e
t 2 Total dissolved solid, mg/Lit 2285.12 |
z : =
t 3 Total suspended solid, mg/Lit | 165.13
4 | Chemical oxygen demand, mg/Lit 395.0
5 | Biochemical oxygen demand, mg/Lit 72.0 B
L. — !
6 ‘ Dissolve Oxygen, mg/Lit | 4.9 '
| i
7 | Chloride as Cl mg/Lit | 385.0 '
8 FOiI & Grease mg/Lit o i 8.2 o B |
/v‘ ,. .;"
i / A/"""
Authonzed Sl_ggatory {

&!“ | \-% ' g(fm KBaEn T
| R 9RYE 95K ' P
‘ ﬁ?iFIT'ETR('T.H.) ﬁﬁlﬂﬁ(qn)

Nutc: This report cannot be used a3 sn evkdence in the court of law und canoot be uved in part or Tully in aay sieda without prive
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Annexure 9

Photographs of Joint Inspection Dated — 11.03.2026

O.A. 28/2026 CZ)

Earlier listed as OA No. 13/2026 (PB)

Pitgara, Madhya Pradesh, India
-
2744 +x2j, Pitgara, Madhya Pradesh 454680, Indi

Lat 23.009726° Long 75.2566378°
Wednesday, 11/03/2026 12:35 PM GMT +05:30
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Pitgara, Madhya Pradesh, India
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Lat 23.009639° Long 75.266401°
Wednesday, 11/03/2026 12:33 PM GMT +05:30
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