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BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL,
PRINCIPAL BENCH, NEW DELHI

Original Application No. 751/2024

In the Matter of: -

Abhisht Kusum Gupta ... Applicant

Vs.

State of Uttarakhand & Ors. ...Respondents

Status Report by the way of an Affidavit on behalf of Respondent

" 'No-1 State of Uttarakhand in order dated- 04.10.2024

1. That the deponent is the District Magistrate of Rudraprayag,

Uttarakhand, and in this capacity, he is fully aware of the facts and
circumstances of the present case based on official records, and has
been authorised by Secretary, Uttarakhand Government, Drinking
Water and Sanitation Section-1, Dehradun, vide office letter
number-1032/74369/2024 dated 06 December, 2024 to file the
affidavit in the Hon'ble Authority on the behalf Respondent No-1
(State of Uttarakhand) within the stipulated time, and as such is

competent to depose this affidavit.

DisQMtrate

.RUdI’aprayag
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That this altidavit is being filed in compliance with the directions of

the Hon'ble National  Green Tribunal, New Delhi, in the order

dated 04.10.2024, in Original Application No. 751/2024, titled Abhisht

Kusum Gupta vs State of Uttarakhand & Ors.

That the Hon'ble Tribunal in its order dated 04.10.2024 directed
Respondent No-1 State of Uttarakhand to file an affidavit indicating
the timeline for providing proper sewage treatment with on adequate
capacity and solid waste management facilities in Kedarnath and for
implementing suggestions made by the joint committee and also
directed that before the next season, soak pits should be properly
maintained and 100% connectivity through sewage system to 600
KLD STP be ensured. It was specifically mentioned in paragraph No.
13 of the said order as follows :-
“13. Hence, we direct respondent no.I1-State of Uttarakhand to file
an affidavit indicating the timeline for providing proper sewage (reatment
with on adequate capacity and solid waste management facilities in
Kedarnath and for implementing suggestions made by the joint commitiee.
We also direct that before the next season, soak pits should be properly

maintained and 100% connectivity through sewage system to 600 KLD

STP be ensured. Let the affidavit to this effect be filed within a period of

six weeks. "

4. That pursuant to the said order, a meeting was called by the
Director General, Government of India, Ministry of Jal Shakti,
Department of Water Resources, River Development and Ganga
Rejuvenation. National Mission for Clean Ganga, New Delhi on
11-11-2024 through hybrid mode, the briefs of the said meeting
have been made available by the letter Pr- 12011/17/2017-O/

-

rict Magistrate
Rudt‘aprayag
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Dir (T-11I) NMCG dated 13.11.2024 of the Director
(Technical), NMCG, New Delhi. The copy of same is annexed

here with and marked as Annexure A.

. That in pursuance to instructions in Minutes of Meeting of
Director General, Government of India, Ministry of Jal Shakti,
Department of Water Resources, River Development and
Ganga Rejuvenation. NMCG, New Delhi, directions were
issued to conduct a field inspection through the concerned
departmental representatives through office letter number-
640(1)/33-34(2023-24) dated November 18, 2024 and to
provide the joint inspection report. The copy of same is

annexed here with and marked as Annexure B.

. That Secretary, Uttarakhand Government, Drinking Water and
Sanitation Section-1, Dehradun, by office letter number-
1032/74369/2024 dated 06 December, 2024, in the original
application number-751/2024, has authorized undersigned to
coordinate with all the departments related to the case (Urban
Development Department, Tourism Department, Public Works
Department, Drinking Water Department, Environmental
Protection Department, Pollution Control Board, State Clean
Ganga Mission (Namami Gange), Indian Institute of
Technology, Roorkee (IIT) and National Institute of Urban
Affairs) and consolidate the implementation report and file the
affidavit in the Hon'ble Authority within the stipulated time. The

copy of same is annexed here with and marked as Annexure C.

DiStfiCt agistrate
Rudraprayag
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7. That the Additional Chiel Executive Officer, Kedarnath
Development Authority, Rudra Prayag has provided the joint
inspection report related to the above case through his office
letter number-772/KDA/2024-25 dated January 10, 2025. The

copy of same is annexed here with and marked as Annexure D.

. That the concerned departments have ensured timely
submission of all relevant reports and compliance documents as
directed by the Hon'ble Tribunal and as required by the law,
detailing the actions taken and progress made to prevent any

further environmental damage.

That the contents of this affidavit are true and correct to the
best of knowledge, based on official records and personal
information. No part of this affidavit is false, and nothing has

been concealed.

DEPONENT
AﬁeSted By § istrict Magistrate
oy v Rudraprayag
Yuvraj J0S St
s Caﬁ_,,-"f‘lﬁtaw " : "
R. I’fl\d {?K—’IO(U?)IZOZE Rudraprayag
Basukedar -'

Distt Rudraprayagd
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VYERIFICATION

Verified at Rudraprayag, on this 214h day of January 2025, that the
contents of the above affidavit are true and correct to the best of my
knowledge and belief, based on the official records maintained by my

office and other relevant authorities.

DEPONENT

( ammrwar)

District Magistrate,
Rudraprayag, Uttarakhand

District Magisirate
Rudraprayag

tested BY
Alies 2{

VN
eraon:si;n 9)
AdyocaiefoEly
R N - UK-10(07)/202:
Basukedar
Distt Rudraprayag
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Subject: Record of Discussion (RoD) to discuss the response to the Hon’ble NGT order dated
04.10.2024 in OA No. 751/2024 Abhisht Kusum Gupta V/s State of Uttarakhand
held on 11.11.2024 at 11.00 AM on Hybrid mode.

A copy of Record of Discussion (RoD) of the meeting dated 11th November 2024 under
the Chairmanship of Director General, NMCG in the Hon'ble NGT matter OA No. 751/2024 -
Abhisht Kusum Gupta V/s State of Uttarakhand, is forwarded herewith for information / necessary

actions.,

2 This issues with the approval of Competent Authority, NMCG.

A WY
Encl: As above Acﬂ’\’ \d,\\\\
@1 T FER)

e @@Heh), Troaiish

To.
—1
. Secretary, Drinking Water Department, Govt of Uttarakhand, New Building, 4™ Floor,

Uttarakhand Secretariat, 4, Subhash Rd, Dehradun-248001. (secy-dw-ua@nic.in)
[I. Secretary, Urban Development Directorate, 31/62, Rajpur Rd, Indra Market, Dehradun,
Uttarakhand 248001 (secynkjha@gmail.com)
IIl.  Principal Secretary, Environment & Forest, Govt of Uttarakhand, New Building, 4" Floor,
Uttarakhand Secretariat, 4, Subhash Rd, Dehradun-248001. (secy-env-ua@nic.in)
IV.  Secretary, Uttarakhand Tourism Development Board. Pt. Deendayal Upadhyay Paryatan
Bhawan, Near ONGC Helipad Garhi Cantt, Dehradun-

248001 (secyoffice.uk2003@gmail.com)
V. Program Director, SPMG Uttarakhand, ~ 117 Indira Nagar, Dehradun -248001.

(spmgngrba.utk01@gmail.com)
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VL District Magistrate Rudraprayag, 8242+8QQ, Chopta Pokhari Road, Rudraprayag,

Uttarakhand 246171 (dmrudraprayag@gmail.com)
VI Member Secretary, Uttarakhand Pollution Control Board (UKPCB) Gaura Devi

Paryavaran Bhawan46 B IT Park, Sehstradhara RoadDehradun -248001.
(msukpcb@yahoo.com)

VIII.  Engineer in Chief, Public Works Department, 29, Yamuna Colony Road Yamuna Colony,
Yamuna Colony Road, Yamuna Colony, Khurbura Mohalla, Dehradun - 248001

(einc.ukpwd(@gmail.com, cepwdua@gmail.com)

For Internal Distribution:
PS to DG/ ED (PYED(T), NMCG
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Record of Discussion (RoD) held on 11.11.2024 at 11.00 AM under the Chairmanship of DG,
NMCG

A meeting was held with the officials of Uttarakhand on 11.11.2024 at 11.00 AM under
the Chairmanship of Director General NMCG for discussion regarding the Hon'ble NGT Matter
OA No. 751/2024 - Abhishit Kusum Gupta vs. State of Uttarakhand. The list of participants present

in the meeting is at Annexure I.

Actionable points discussed in the meeting are as follows: -

1. Sewage management:

a) A detailed assessment of wastewater generation at Kedarnath Island area is required,
especially during peak season, to determine whether the 600 KLD STP under
construction is adequate especially in view of the number (peak) quoted by joint
committee before NGT. The same may also be corroborated by Tourism Department of
Uttarakhand.

b) The report may include the liquid waste management for Tent area (outside Kedarnath

[sland) also.
[Action: DM, Rudraprayag/ Tourism Dept. UK]

2. Solid Waste Management: Similarly, the report should also include solid waste generation at
Kedarnath Island area & along trekking route and waste management options being adopted by

the State Government including relevant details of the waste management facilities.

[Action: DM, Rudraprayag/ Urban Development Dept. UK]

3. It was decided in the meeting that there is need to deal the solid waste management issue in a
more comprehensive manner and hence state may engage the experts from NIUA (National
Institute of Urban Affairs) and IIT Roorkee to assess and prepare the comprehensive waste
management plan. NMCG may facilitate the joint meeting of state officials, NI[UA and IIT

Roorkee.
[Action: NMCG]

4. Construction and Demolition (C&D) Waste: Details regarding the quantity of C&D waste
generated & disposed-off and time lines/agency responsible for disposing remaining debris in
Kedarnath should be included in the réport to be submitted to the NMCG.

[Action: DM, Rudraprayag/ UKPCB]
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5. Report Submission: The detailed report may be submitted to NMCG by 2" December 2024.
The State's report may also include other initiatives taken by the State in managing the
environmental challenges in Kedarnath.

[Action: DM, Rudraprayag/ Tourism Dept./Urban Development Dept./Environment Dept.|

The meeting ended with thanks to the Chair,

LA LR L]

)4
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Annexure 1

List of Attendees

From NMCG;
S. No. [Name Designation
I. |Shri Rajeev Kumar Mital Director General
2. | Shri. Brijendra Swaroop Executive Director (Projects)
3. |Shri. Anup Kumar Srivastava Executive Director (Technical)
4. |Dr. Pravin Kumar Director (Technical)
5. | Shri Narender Kumar Madan Senior Monitoring Expert
6. [Shri Mahender Singh Monitoring Expert
7. | Shri Ishwer Singh Consultant Legal
8. | Shri Vishal Garg Institutional Associate

From Uttrakhand:

S. No. [Name Designation :

1. |Shri Shailesh Bagauli Secretary, DW & Sanitation

2. |Shri Nitesh Kumar Jha | Secretary UD

3. [Shri R.K. Sudhanshu Principal Secretary, Env.& Forest
4

Shri Sachin Kurve Secretary, Tourism
Shri  Ranvir  Singh
5. Chauhan PD SPMG UK

6. | Dr. Saurabh Gahaewar |DM Rudraprayag
. | Dr. Parag Madhukar MS, UKPCB
8. |Shri Deepak Yadav Engineer in chief, PWD
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N

Subject: Record of Discussion (RoD) to the review of the Solid & Liquid Waste Management
Plan Implemented at Kedarnath Dham held on 14.11.2024 at 3:30 PM in NMCG

office New Delhi on Hybrid mode.

A copy of Record of Discussion (RoD) of the meeting dated 14th November 2024 under

the Chairmanship of Executive Director Projects, NMCG for the review of Solid & Liquid Waste

Management Plan Implemented at Kedarnath, Uttarakhand, is forwarded herewith for information

/ necessary actions.

2. This issues with the approval of Competent Authority, NMCG.

Yagiy,
7
Encl: As above Jfﬁo” .;f\\ |1\W
(Sl

£
TAR)
Prere (@@-iteY), A

To
—t
L District Magistrate Rudraprayag, 8242+8QQ, Chopta Pokhari Road, Rudraprayag,

Uttarakhand 246171 (dmrudraprayag@gmail.com)
II. Program Director, SPMG Uttarakhand, — 117 Indira Nagar, Dehradun -248001.

(spmgngrba.utk0]1@gmail.com)
. Dr. Absar Ahmad Kazmi, Department of Civil Engineering Indian Institute of Technology,

Roorkee - 247 667 (absar.kazmi(@ce.iitr.ac.in)

IV.  Dr.Victor Rana Shinde, National Institute of Urban Affairs, st & 2nd Floor, Core 4B,
India Habitat Center, Lodhi Rd, Institutional Area, Lodi Colony, New Delhi, Delhi

110003 (vshinde@niua.org)

V. Engineer in Chief, Public Works Department, 29, Yamuna Colony Road Yamuna Colony,
Yamuna Colony Road, Yamuna Colony, Khurbura Mohalla, Dehradun - 248001
(einc.ukpwd@gmail.com, cepwdua@gmail.com)

VL.  General Manager, Construction Circle (Ganga), UKPJN, Jagjeetpur, Post-Kankhal,
Haridwar-249408(gmgangahw(@gmail.com)

For Internal Distribution.
PS to DG/ ED (P)ED(T), NMCG




- Record of Discussion (RoD) held on 14.11.2024 at 3:30 AM under the Chairmanship of
Executive Director Projects, NMCG
In compliance to the RoD dated 11.11.2014 (copy enclosed), a meeting was held on
14.11.2024 at 11.00 AM under the Chairmanship of Executive Director Projects, NMCG with the
Uttarakhand State officials and Institutional experts of Indian Institute of Technology, Roorkee
(IITR), Uttarakhand and National Institute of Urban Affairs (NIUA), New Delhi with regard to
liquid and solid waste management plan in Kedarnath Dham. The list of participants present in the

meeting is at Annexure I.

Points discussed in the meeting are as follows: -

1. State briefed about the proposed plan for Liquid and Solid Waste Management Plan in
Kedamnath Dham to the experts of institutes. The directions of Hon’ble NGT order dated
04.10.2024 in OA No. 751/2024 - Abhisht Kusum Gupta V/s State of Uttarakhand and reports
of State were also briefed. Institutes (IIT Roorkee and NIUA) shall review the State's plan,
conduct site visits and prepare a comprehensive waste management plan/report. State has to

directly connected with the institutes in this regard.

[Action: DM, Rudraprayag / IIT Roorkee/NIUA/ SMCG UK]
2. State administration will share the final vetted comprehensive report with NMCG.

[Action: DM, Rudraprayag/ SMCG UK]

The meeting ended with thanks to the Chair.

e e o 3¢ o e ok o ok
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Annexure 1
List of Attendees
From NMCG;
S. No.|Name Designation
1. | Shri. Brijendra Swaroop Executive Director (Projects)
2. | Dr. Pravin Kumar Director (Technical)
3. | Shri Mahender Singh Monitoring Expert
From Uttrakhand:
S. No.|Name Designation
1 Shri Yogender Singh CEO, Kedarnath Development Authority on behalf of DM,
' Rudraprayag
2. | Shri Rajesh Sharma Chief Engineer on behalf of Engineer in Chief, PWD
3. | Shri Ravi Panday Superintending Engineer, UDD
4. |Dr. Absar Ahmad Kazmi | Prof. Deptt. of Civil Engineering, IIT Roorkee
5. | Dr. Victor Rana Shinde |Head, NIUA New Delhi
6. | Shri Akashy Kumar Environmental Expert, SMCG UK
7. |Shri R.K Jain GM, Ganga, UKPJN
8. | Shri Sanjay Singh Chief Engineer, UKPJN
9.

Shri Manish Semwal

Superintending Engineer, UJS
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Sender. /I N.G.T. case//

District Magistrate,
Rudraprayag.
To.
I-Program Director, State Clean Ganga Mission, Namami Gange,
Uttarakhand-Dehradun.

2-Additional Director, Urban Development Directorate, Uttarakhand-
Dehradun.

3-Additional Chief Executive Officer, Kedarnath Development Authority,
Rudraprayag.

4-District Tourism Development Officer, Rudraprayag.

5-Executive Officer, Construction Block, PWD, Guptakashi.

6-Project Manager, Construction and Maintenance Unit (Ganga),
Uttarakhand Drinking Water Corporation, Srinagar Garhwal.

7-Executive Officer, Nagar Panchayat, Kedarnath.
Number- 640(1)/33-34 (2023-24) Dated- November 18, 2024

Subject- Hon'ble National Green Authority, New Delhi Original Application
No.-751/2024 Abhisht Kusum Gupta Vs State of Uttrakhand & Ors.
in relation to.

Sir,
Please refer the above subject matter in the context relating to Hon'ble

National Green Authority, New Delhi for Original Application No.-751/2024
Abhisht Kusum Gupta Vs State of Uttrakhand & Ors

In continuation of the order passed by the Hon'ble Authority on 04.10.2024
in the said matter, a meeting was called by the Director General, Government of
India, Ministry of Jal Shakti, Department of Water Resources. River
Development and Ganga Rejuvenation, National Mission for Clean Ganga, New
Delhi on 11.11.2024 through hybrid mode., = _:;\
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The minutes of the meeting have been made available by the Director
(Technical), NMCG, New Delhi vide letter Pr-12011/17/2017 - O/o Dir (T-III)

NMCG dated 13.11.2024.

Therefore, in relation to the instructions / points given in the minutes of the
above meeting, please conduct a field inspection through the departmental
representative and provide the joint inspection report to the undersigned through
the Additional Chief Executive Officer, Kedarnath Development Authority,

Rudraprayag.

attached-
1 Letter Pr-12011/17/2017-0/ Dir (T-III) NMCG dated 13.11.2024

2)- Minutes of the meeting convened on 11.11.2024.

Sincerely,
(Saurabh Gaharwar)
District Magistrate,

Rudra Prayag.
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13. Hence, we direct respondent no. |-State of Uttarakhand to file an affidavit indicating
the timeline for providing proper sewage treatment with on adequate capacity and solid waste
management facilities in Kedarnath and for implementing suggestions made by the joint
committee. We also direct that before the next season, soak pits should be properly maintained
and 100% connectivity through sewage system to 600 KLD STP be ensured. Let the affidavit to
this effect be filed within a period of six weeks.

14. Respondent no.3- UKPCB is also directed to place on record the action that is

taken/proposed to be taken for violation of environmental norms by the local authoriti¢s in the

area concerned. Let this affidavit be also filed within six weeks. List on 30.01.2025.
2 A T G A wR RER g9 aw we @ few g @ R
favwrma afoe g smees We—751 /2024 ¥ A€ W Al ww R (s
(3g03T$02%0) YT National Institute of Urban Affairs ) ¥ WH=g WG &%
fraraa e wAfea wxd g wioemy v Fuifa St s wiewor
4 Afa & o 'Y smuer sfiga fear Smar 81 sEe ofiRew q@ ames
wW@-751/2024 # femim aReRel ¥ g wifle == feaseaE
I/ gfoey 99 AR Rl o Ry o wEARm it omm gER, wiERwmr
faves v w@ws M fAeE (TR ) RGP AR WHRES (Case Coordinator)
TR e o # )

Signed by SML
Shailesh Bagauli
Date: 06-12-2024 10:32:05 G\ﬁ;tﬁa vll‘l'eﬂ)

1

ile No. ENVI-ENGT/CC/7/2024-XXXVI-1-Environment Conservation and Climate Change Department {Computer No. 743639)
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Dhruve Mohan Singh Rane
Date: 0p-12-2024 12:12:24
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2
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TRANSLATED COPY

Sender, [Letter Number 1032/74369/2024

Shailesh Bagauli,
secretary,

Uttarakhand Government.

To,
District Magistrate,
Rudraprayag,
Drinking Water and Sanitation Section-1 Dehradun: December 6, 2024

Subject- Original application number-751/2024 filed with Hon'ble National
Green Authority" Required in relation to Kusum Gupta vs. State.

Sir,

In the above-mentioned matter, please refer to the order dated 04.10.2024 passed
by the Hon'ble Authority in the original application number-751/2024 "Abhisht
Kusum Gupta vs State" filed in the Hon'ble National Green Authority. The
following orders have been passed by the Hon'ble Authority in point number-13
and 14 dated 04.10.2024-

13. Hence, we direct respondent no.l-State of Uttarakhand to file an
affidavit indicating the timeline for providing proper sewage treatment
with on adequate capacity and solid waste management facilities in
Kedarnath and for implementing suggestions made by the joint committee.
We also direct that before the next season, soak pits should be properly
maintained and 100% connectivity through sewage system to 600 KLD STP
be ensured. Let the affidavit to this effect be filed within a period of six

weeks.

14. Respondent no.3- UKPCB is also directed to place on record the action
that is taken/proposed to be taken for violation of environmental norms by
the local authorities in the area concerned. Let this affidavit be also filed
within six weeks. List on 30.01.2025 e
VA

i
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Therefore, after due consideration in this regard, I am directed to say that in the
thematic planned pool application number-751/2024, you are authorized to
coordinate with all the concerned departments (Urban Development Department,
Tourism Department, Public Works Department, Drinking Water Department,
Environmental Protection Department, Pollution Control Board, State Clean
Ganga Mission (Namami Gange), Indian Institute of Technology, Roorkee (IIT)
and National Institute of Urban Affairs) and consolidate the implementation
report and file the affidavit in the No. Authority within the prescribed time. Apart
from this, Mr. Akshay Kumar, Environment Expert, State Clean Ganga Mission
(Namami Gange), Dehradun is nominated as Case Coordinator for your
assistance in preparing the implementation report/affidavit by coordinating with
the departmental officers in the original application number-751/2024.

Yours sincerely, Signed by Shailesh Bagauli
(Shailesh Yagauli) Secretary. Date: 06-12-2024 10:32:05

So, dated. Copy, sent to Shri Akshay Kumar Environmental Specialist, State
Swachh Ganga Mission (Namami Ganga), Dehradun for information and

necessary action.

Signed by with permission,

Dhruve Mohan Singh Rana

Date: 06-12-2024 12:12:24
(Dr. M. S. Rana) Joint Secretary
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Sender,
Additional Chief Executive Officer,

Kedarnath Development Authority,

Rudra Prayag.
To,
District Magistrate,
Rud Prayag.
Number-772/KDA/2024-25 dated: January, 10 2025

Subject: - Hon'ble National Green Authority, New Delhi in respect of Original
Application No.-751/2024 Abhisht Kusum Gupta Vs State of Uttarakhand & Ors.

Sir,

Please note that in continuation of the order dated 04.10.2024 passed in the
matter related to the above subject original application number-751/2024 Abhisht
Kusum Gupta Vs State of Uttrakhand & Ors., a meeting was called on 11.11.2024
through hybrid mode by the Director General, Government of India, Ministry of
Jal Shakti, Department of Water Resources, River Development and Ganga
Conservation, National Mission for Clean Ganga, New Delhi.

In accordance with the instructions/points given in the minutes of the said
meeting and your office letter No. 640(1)/33-34 (2023-24) dated 18 November
2024, a field inspection was conducted by the concerned departmental
representative on 20.12.2024.

This is being done. Therefore, the joint inspection report has been attached and
respectfully sent for necessary action.

Joint inspection report attached.

Yours sincerely,

425 (Shyam Singh Rana)
Additional Chief Executive Officer,
Kedarnath Development Authority,

Rudraprayag.
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Compliance report in O.A. No. 781/2024 in Abhisht Kusum Gupta Vs State of
Uttarakhand

This is in reference to the Honble National Green Tribunal (NGT) order dated
04 10.2024 in O.A. No. 751/2024 Abhisht Kusum Gupta Vs State of Uttarakhand,
read with National Mission for Clean Ganga letter No. Er- 12011/17/2017- Office
o/dir (T-11) NMCG dt. 13.11.2024, where in detail report was asked from District
Magistrate, Rudraprayag, Tourism department, Urban development department
and Environment Department. In continuation of the above directions, a committee
was constituted for site inspection and discussions with Professor of IIT, Roorkee.

The following committee members inspected the site on dated 20.12.2024 and
discussions were held with Profl. Kazmi, [IT Roorkee.

* ACEOQ, KDA, Rudraprayag.

+ Executive Engineer, PWD, Guptkashi

« Environment specialist, SMCG, Dehradun.

« Executive officer, Nagar Panchayat, Kedarnath

« Solid waste management consultant, Urban Development Directorate,
Dehradun.

« Assistant engineer, Urban Development Directorate, Dehradun.

« District tourism development officer, Rudraprayag.

« Project manager, Jal Nigam, Srinagar.

A.Hon'ble Tribunal in order dt. 04.10.2024 has stated that

a. Para 08: - The above report clearly indicates that there is no STP in
Kedamath to treat the sewage. One STP of 600 KLD is under construction
and annexure C to the report states that 60% of work is over and construction
of STP will be completed by December 2024. No timeline has been provided
for household connection to the STP. It also needs to be ascertained that 600

KLD of STP is adequate.

Response: -

i. Under Shri Kedamath Dham Master plan, 84 buildings (total 862
modules) are being constructed or to be constructed in the temple
island area 04 persons per module cumulates to 3448
Residential/Permanent population. For STP design calculation,
Residential/Permanent population was taken as 5000 along with
20,000 floating population. Per capita Water usage/sewage generation
was taken as per National Building Code, Part-9 & Central Public
Health & Environmental Engineering Organization Manual 1999. Due
consideration was also given to cold climatic conditions at the Dham.
Sewerage system with STP and DPR was vetted by Jamia Milia Islamia
University, Dethi and CSIR-CBRI Roorkee. Copy of the vetted process
design is enclosed as Annexure-1

i In the design plan, there are branching sewerage channels in 3 major
regions, along Saraswati edge, Mandalkini edge and in the central street
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s to be constructed in the Master plan
letion along the Mandakini edge, the
400 meters in length has

area. Out of these, as the building
are completed or are in near comp

sewerage channel along this edge measuring .
been installed. As sewcrage channel laying work is posslble only after

development /finalisation of surroundings and plinth level around tl?c
buildings, and the building construction works as per Master plan 1s
ongoing on Saraswati edge and in the central street area, therefore the

installation work of the sewerage channel is ongoing in these two

t confluence of the sewerage channels from the three
pletion (80%). Due to

cement

regions. Pos
regions measuring 575 meters length is near com
the ineffectiveness of welding in extreme cold climatic condition,
setting issues and low availability of skilled labours, work progress in

the month of December was hampered, however efforts are being made

to complete the work in due time.
The construction of 600 KLD STP is 80-85% complete. The remaining
i ions which was

works like roof work, flooring work

due by December 2024, have been hampered, due to extreme cold
temperature, snowfall, ineffectiveness of welding in extreme cold
climatic conditions, cement setting issues and low availability of skilled
labours along with other causes. Despite this, efforts are being made &
work is in progress in prevailing haqh climate conditions for timely
completion of STP so as to complete the STP. Annexure-2-

Photographs of the site.
The liquid waste management was designed for a population of 5000
residential and 20,000 floating population at Dham and regarding the
higher numbers of pilgrims reported in the joint committee report dated
August, 2024, it is to be clarified that higher numbers of pilgrims
mentioned was effectively the number of pilgrims moving from
Sonprayag to Kedamath area and not more than the designed
population stays at Kedarnath Dham in a given day. Further STPs (4 in
number totalling 222 KLD) along with sewerage network and 1&D of
drains are under construction along the Kedarnath yatra trek/route at

Gaurikund.

Currently, for pilgrims staying in the camps, 155 nos. of fixed toilets are
in place based on soak pit systems. The joint committee highlighted
secpage at few locations, however these have been rectified. Professor
AA. Kazmi has advised for installation of Johkasou System for

management of sewage in such locations, in continuation of which
proposal will be submitted for sanction/approval.

.mmoIWMemwlemmmeMt
proaasWIgplantestablistinKedamathforthemnnagement
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Para 10: - The observations of the commiltee is that waste management facilities
needs to be enhanced.
Response
I. Currently the total solid waste generation was estimated to be 1.667
TPD and this is beingimanaged with following resource.
1. Status of Human'Resource

a. Total number of Paryavaran Mitra - 190
b. Environment Supervisor . 07
2. Status of SWM/PWM ’
a. Solid Waste Collection Vehicle - 01 (mini tractor with
trolley)

b. Processing Facility - 01 MRF and 01 (for
segregation of dry waste)
Bailing machine
(Photograph attached -01)

3. Deposit Refund System (DRS) - New Initiative

a. Under this system all the plastic bottles of water or soft drinks
are labelled with QR code. Every bottle is charged Rs. 10.00
extra on MRP. Post use the customer can deposit these bottles
at multiple kiosks along the track and can get their Rs. 10.00
refunded.

b. The initiative has engaged the local community and has
promoted responsible waste disposal practices and
environmental awareness.

c. DRS Progress Status -

i. Total QR provided on plastic bottle/tetra pack is 1,72,100.

ii. Out of above, 1,39,838 Bottles/Tetra Pack (81%) with QR
have been returmed by the customers for recycling.
(Photograph attached-02)

ii. Prospective Solid Waste Management Action Plan -

1. Solid Waste Management Action Plan/Detail Project Report costing
Rs. 309.46 Lacs has been prepared and submitted to urban
development (Arnexure-3) that includes: -

a. For Dry Waste, Executive Officer Nagar Panchayat appraised
that 01 TPD capacity Material Recovery Facility centre will be
established in collaboration with the Heal Himalaya Foundation
with equipments like Plastic Compactor, Shredder, Ballistic
Separators, etc.
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be established at 08 different locations for processing of Wet
Waste generated in outer periphery/tent colony. Contour map of
Dham area and the plan is annexed in Annexure-4

c. As per suggestions of Dr./Prof. Kazmi, IIT Roorkee verification of
the performance of above proposed organic waste composter was
needed with reference to low temperature areas and in

continuation satisfactory performance reports iasucd' by
agencies, where these have been established have been received.

Annexure-5

C.Para 11: - The joint committee during the uvisit found a lot of construction and
demolition waste materials like iron rods/pipes and cemented broken bricks etc.,
lying in many places due to ongoing construction activities.

Response: -

ll

il.

As mentioned in the 1% para, buildings and other structures are being
constructed as per the Master plan in Dham area. Demolition waste
materials like Iron rods, pipes and cement blocks and excavated soil are
being used for back filling/foundation filling of under construction
buildings and also to construct approach.

In the year 2023-24, 10 old buildings were demolished, generating
approximately 2400 cum of waste material, which was completely used in
backfilling of Sangam Ghat, Arrival plaza and also in the foundation filling
of under construction buildings.

The plan of Construction agency (PWD) is to utilise all the demolition waste
for backfilling in low lying areas and also to strengthen such locations. As
soon as the construction will be completed, the entire C&D waste will be
utilised in such locations. Annexure-6 (Photographs).
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232 ANNEXURE -1

REDARNATH RESTORATION AND REDEVELOPMENT
BASIC ENGINEERING PROCESS
of
SEWAGE TREATMENT PLANT (600 KLD)

CLIENT
GOVT. OF UTTRAKHAND

FTURETE T

PROJECT MANAGEMENT CONSULTANT:
INI DESIGN STUIDIO

el

CONTRACTOR D
GAWAR CONSTRUCTIONS LTD. ek

\/ﬁ 1N /)/..,- .
P _//
STP VENDOR —" X

AV ENGINEERING

VETTED BY
DR. ABID AL KHAN
DEPARTMENT OF CIVIL ENGINEERING
JAMIA MILLIA ISLAMIA (A CENTRAL UNIVERSITY)
NEW DELHI INDIA - 110025
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Abbreviations
CPHEEOQ - Central Public Health &

.
. n“mm

* H- Height,

* HFL-High Aood Level.
* HR - Hours

* KLD - Kilo Liters Per Day,
* |- Llength.

* LD - Uquid Depth,

* W- Width.
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Raw Sewage and Treated Sewage Characteristics of 600 KLD Sewage Treaiment Plant at Kedarnath
Dham, UK

» Treatment Capacity:

The Sewage treatment plant Is designed to freat 6,00,000 Litre per day of sewage generated from the
site. The freated sewage can be used for agriculture, horticulture or can be discharged fo public drain,

» Characteristics of Raw & Treated Sewage:

The Sewage characteristics considered for the deslgn purpose of the plant are as mentioned below:-

S Parameters Raw Sewage Treated Sewage | Treated Sewage for
No. Discharge Info
Inland surface
water as per
CPHEEO Manual
(Table 5.3)
1. | Daily average fiow 400 KLD 600 KLD -
2. Design temperature 15-25°C 15 -25°C -
3. pH 65-85 4.5-8.5 5.51t09.0
4, | Total suspended solids (T55) 400 -450 mg/L <10mg/L 10 mg/L
5. Conductivity 50 ps - %
6. Total BOD 250- 300 mg/L <10 mg/L 10 mg/L
7. | Total COD 400 - 450 mg/L < 50ma/L 50 mg/L
| 8 Oll and grease <10 mg/Lir NIl NIL
9. Total ammoniacal nitrogen <25 mg/L <5 mg/L 5.0 mg/L
10. | Total Nitrogen <10 mg/L <5 mg/L 10 mg/L
11. | Total Phosphorous 5-12mg/L <2 mg/L 2
12. | Total coliferm count 1x10¢ MPN/100mi <100 MPN/100mlI <100 MPN/100ml

> Deslgn & Peak Flow:
* Design Flow ;600 KLD = 30Cum/hr.

*  Working Hours: 20.
* Peak Load Factor; 2
* Peak Flow: 30 Cum/hr X 2 = 60Cum/hr.
> The Deslgn of various units are as per CPHEEO manual on Sewerage and Sewage Treatment Systems
except Hectrocoagulation reactors.
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SECTION Il
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ELECTROCOAGULATION (EC) PROCESS DESCRIPTION

» Water is one of human being's most fundamental needs.
> Globallzation, unconfrolled growth, and other causes are causing @ laf:k of fresh wgrqr. and many
countries are concerned about the problem. As a result, it's critical to consider water purifying processes

that are both effective and affordable, as well as reusability.

Pecple are presently aware of a wide range of wastewater treatment options. With recent
technological advancements in the electrochemical area, a new technique known as
electrocoagulation has been infroduced into the business.

The Process of Electrocoagulation in Sewage Treatment Plants

Ref. Science journal - Science Direct, Jan 26™ 2021

» Here major goal is to focus on elecirocoagulation process technique and applicationsl

Introduction of the process
> Filtration, air stripping, ion exchange, chemical precipitation, chemical oxidation, carbon adsomption,

ultrafiltration, reverse osmosis, electrodialysis, volatilization, and gas stipping are the traditional physico-
chemical treatment techniques utilized for wastewater treatment.

» Oxidation of Biological mass by aeration technique is widely used in treatment of sewage water.
Aeration of the sewage generates aerobic bacteria which in tum destroys the disease-causing
bacteria in the liquor. But this process is viable at ambient temperature because the growth of aerobic

bacteria can only occur at the RT.

» The electrocoagulation process is the viable option for such conditions,
> The electrocoagulation process is a sophisticated electrochemical technology-based procedure.
Electrocoagulation (EC), which involves sending an electric cument through water to remove pollutants,

has shown to be quite successful. Anode and cathode geometries such as plates, bals, fluidized bed
spheres, wire mesh, rods, and tubes have been used in electrocoagulation systems for many years,

> Water containing foodstuff waste
polishing waste, organic matter from landfil leacha

, oil wastes, dyes, suspended particles, chemical and mechanical
tes, de-flucrination of water, synthetic detergent
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effluents, mine wastes, and heavy metal-containing solution have all been treated with it in recent
decades. By decreasing electricity usage and minlaturizing the required power supply, EC has become

j | one of the most cost-effeclive
» wastewater treatment systems in the world.

Parameters removed by EC

» EC removes metals, colloldal solids and particles, and soluble inorganic contaminants,

> EC treats o wide spectrum of waste streams comprising heavy metals, virus, bacteria, pesticides,
arsenic, MTBE, cyanide, Biochemical oxygen demand (BOD), Total dissolved solids (TDS), and Total
suspended solids (T8S) using a specialized freatment chamber and electriclty. It is used to treat
wastewater from municipal, industral, and com mercial sources.

Methodology Involved
» For breaking stable emulsions and suspensions, EC is a viable alternative to metal salts, polymers, and

polyelectrolyte addition,
> An electrolytic cell with one anode and one cathode makes up an EC reactor. The EC system is made
up of two parallel pairs of conductive metal plates that operate as monopolar electrodes.

> The criteria for using EC are as follows:
A power source that uses direct current
Box of Resistance
Multimeter

Fig 1: Bench-scale EC reactor with monopolar electrodes In serles connection
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Purallel anadey ———> “— Paralle] cathodes
Electrochemial
reactor Wastewater
Magnelc sUr oar
Adjustable

Fig 2: Bench-scale EC reactor with monopolar electrodes in parellel connection

1. "Sacrificial electrodes’ is a term used to describe the conductive metal plates. The sacrificial anode
decreases the anode's dissolving potential and reduces the cathode's passivation. The materials used
for the sacrificial anodes and cathodes might be the same or different.

2. The celis can be connected to monopolar electrodes in a series. orin parallel.
The cells connected in series have higher resistance, so bigger potential difference is required for a
given current to flow in a series cell configuration. The cells connected in parallel have lowerresistance,
so lesser potential difference is required for a given cumrent fo flow in a serles cell configuration.

During electrolysis, anodic reactions occur on the positive side, whereas cathodic reactions occur on
the negative side. The coagulation process will begin with released ions neuftralizing the charges of the

particles.

3. The released ions eliminate undesired impurities by forcing colloidal materials to agglomerate, which
can then be removed by flotation. When water containing colloidal particles, olls, or other pollutants
passes through an electric field, ionization, electrolysis, hydrolysis, and the generation of free radicals
can occur, altering the physical and chemical characteristics of the water and contaminants.
Contaminants are liberated from the water and destroyed or rendered less soluble due to the reactive

and exclited condition.
Reactions in an EC cell

At Anode
2A| - be = 2A13+

At Cathode
6H20 + 6e = OH- + H2

Within the Cell
2AP* + 60H- = 2AI(OH)a
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Concluslon

1 »> Hectocoagulation Is capable of treating wide range of wastewaters. It Is the technique of using @
| littte amount of electrical curent to destabilize suspended, emulsified, or dissolved pollutants in gn
aqueous media. As a result, the process's extra expenses are reduced.

» When it comes to the advantages, the EC method aids in the elimination of 1SS by 95-99%, BOD by
0-99%. and bacteria by 95-99%, This shows that the technology Is successful and dependable for
a wide range of future uses, providing hope for everyone to have access to clean water.

10
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SECTION IiI

UNIT SIZING AND TECHNICAL DESCRIPTION OF

VARIOUS UNITS
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3.1 Inlet Chamber

Quantity 1 No.

MOC Clvil

Effective Volume 1.6M3

HRT at normal flow 3 minutes

HRT at peak flow 1 minute, 30 seconds

Dimensions in mm 900(L) X1800(W)X1500(LD) +300(FB)

Use Holding heavy material such as pebbles, metal lids efc
3.2 Coarse Bar Screen Chamber

Quantity 1 No.

MOC Civil

Effective Volume 2.3M3

Dimensions in mm 2900(L) X800(W)X1500(LD)+450(FB)

Use Fixing of Coarse Screen
33 Fine Bar Screen Chamber

Quantity 1 No.

MOoC Civil

Effective Volume 2.3M3

Dimensions in mm 2900(L) X800(W)X1500(LD)+600(FB)

Use Fixing of Fine Screen
34 Coarse Screen

Quantity 1 working + 1 standby

MOC 85304

Dimensions in mm 800 x 2000

Slit or pore size of screen 10 mm approx.

Angle of Inclination 55° to 60°

Head Loss 150mm

Use Screening of large particulate from raw sewage
3.5 Fine Screen

Quantity 1 working + 1 standby

MOC SS 304

Dimensions in mm 800 x 2000

Pore Size of screen émm approx.

Angle of Inclination 55° to é0°

Head Loss 150mm

Use Screening of fine particulate from raw sewage
3.6 Grit Chamber

Quantity 1 No.

MOC Civil .

Effective Volume 1.1M3

HRT at normal flow 120 seconds

HRT at peak flow 40 seconds

Dimensions in mm £00 x 900 x 1500

Use Collection of particle that skips the fine screen

[sand etc) \

37 Oil & Grease Chamber
Quantity 1 No. (divided into two parts)
MOC Civil
o | N ;.\.
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3.10

31

3.12

3.13

. N
ot "
(8, TP ¥ o)

Effective Volume
HRT at normal flow
HRT at peak flow
Dimensions in mm
Use

Oll Skimmer
Quantity

MOC

Capacity
Motor capacity
Belt size

Use

Collection/Equalization Tank

Quantity

MOC

Effective Volume
HRT for normal flow
HRT with peak load
Dimensions in mm
Use

Twin Lobe Alr Blower
Quantity

MOC

Capacity

Motor capacity
Make

Use

Alr Grid In Collection Tank

Quantity
Pipe MOC

Quantity of diffusers

Raw Sewage Transfer Pumps
Quantity

MOC

Capacity

Motor capacity

Make

Use

Acid/Alkall Dosing system
Dosing Pumps

o
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7.5M3

15 minutes

7 minutes 30 seconds

2900 x 1800 x 1500

Separation of oil and aqueous phase

1 No.
Standard

Capable of extracting 50 Iph of oil

0.37KW, 3P, Geared motor

1200 mm length and 15 mm width, MOC PP
Extraction of remaining oil from O & G frap

1 No.

Civil

250M3

8 Hrs and 30 minutes (Aerated thru Blowers)

7 Hrs

9500 x 6030 x 4350 + 500mm FB

Collection and equalization of influent raw sewage

2 working + 1 standby

Standard

110M3/Hr at 0.6 bar pressure

5.5KW, 3P

Everest, Model No. M44 or equiv.

Complete with MS base, antivibration pads, V belt, pulleys,
NRV, pressure gauge, filing oll ete

Providing air to collection tank to maintain aseptic
conditions, EC reactors, flash mixers, sludge holding tank etc,
for agitation

1 set

Gl and CPVC of varied sizes as required for headers,
manifolds and connections to diffusers Coarse diffusers 150
mm dia, EPDM disc type diffusers

1 set

2 working + 1 standby

Standard, submersible cutter pumps

30M3/Hr, 15 M head, with low & high level sensors

5.5KW, 3P

KBL, Model Eterna 5500CW or equiv

Complete with MS lowering & lifting frame, NRV, pressure
gauge, valves etc,

Lifting of raw sewage from collection tank to EC

reactors at desired flow and height

13




Tanks

3.14

3.15

3.16

Quantity
MOC
Capacity

Moteor capacity
Make

Quantity
MOC
Capacity
Make
Mixing
Use

Electrolyte (NaCl) Dosing system
Dosing Pumps

Quantity

MOC

Capacity

Motor capacity

Make

Dosing Tanks
Quantity
MOC
Capacity
Make

Mixing

Use

Electrocoagulation Reactors
Quantity

Effective volume
Dimensions in mm

MOC of tanks

HRT for each EC unit
Number of Anodes
MOC of Anodes

Size of Anodes in mm
Number of Cathodes
MOC of Cathodes

Size of Cathodes in mm
Voltage applied
Cunment density at each
Electrode

Electrode configuration
AC Step down transtormer
& DC Rectifier

Flash Mixers
Quantity

245

1 working + 1 standby
Standard, Electronic dosing pumps

0-10 Iph, 4 M head (Dose Subject to the site

condition)

80W, 1P

Milton Roy (Asia LMI)

Complete with PU flexible pipe, inlet & outiet NRV's Dosing

1 No

HDPE

100 Ltr

Sintex

Agitation by air

The dosing system will be used to dose acid or alkali to
the sewage to adjust pH to almost neutral if required

1 working + 1 standby

Standard, Electronic dosing pumps

0-10 Iph, 4 M head (Dose Subject to the site condition)
80w, 1P

Milton Roy (Asia LMI)

Complete with PU flexible pipe, inlet & outlet NRV's

1 No.

HDPE

100 Lir

Sintex

Agitation by air

The dosing system will be used fo dose electrolyte to the
sewage to adjust conductivity to approx. 100uS If reqd.

6 Nos, all working

3.6M3

3000 x 1000 x 1200 + 300 mm weir with EC treated water
collection tank, complete with outlet weirs, valves etc
MS FRP coated from inside and epoxy coated for outside
30 minutes minimum

26 Nos

Aluminium

800 x 700

26 Nos

Iron

800 x 700

12V,DC

2mA/cm2

Parallel
AC Transformer 240V AC to 12V AC
Rectifier 12V AC to 12V DC, 12 A, 3.5 KW

3 Nos.

" DN
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3.17

3.18

3.19

MOC

Effective Volume
HRT

Dimensions in mm
Mixing

Use

Poly Electrolyte Dosing System
Dosing Pumps

Quantity

MOC

Capacity

Motor capacity

Make

Dosing Tanks
Quantity
MOC
Capacity
Make

Mixing

Use

Tube Seftiers

Quantity

MOC

Length of settler

Width of settler

Total Height of settler
Height of legs

Qty of tube deck media(TDM)
Surface area available

In tube deck media

Angle for Installation of TDM

Use

Chlorine Dosing System
Dosing Pumps

Quantity

MOC

Capacity

Motor capacity

Make

Dosing Tankss
Quantity
MOC
Capacity
Make

Mixing

246

MS EP

4.0M3

20 minutes (Wastewater Engg, Metcalf & Eddy)
1000 x 2000 x 2000

Agitation by air

Mixing of Poly electrolyte for coagulation process

3 working + 3 standby

Standard, Electronic dosing pumps

0-10 Iph, 4 M head (Dose Subject to the site condition)
80w, 1P

Milton Roy (Asia LMI)

Complete with PU flexible pipe, inlet & outlet NRV's

1 No.

HDPE

100 Ltr

Sintex

Agitation by air

The dosing system will be used to dose polyelectrolyte to the
EC treated sewage for floc formation of the sludge toe ease

the settiing process

3 Nos.
MS EP
2062 mm
1300 mm
3100 mm
500 mm
2M3
2M2

60°
Dimensions in mm details dimensions in tube settler
calculation sheet

Gives the required surface area for settiing of sludge

1 working + 1 standby

Standard, Electronic dosing pumps

0-10 Iph, 4 M head (Dose Subject to the site condition)
80W, 1P

Milton Roy (Asia LMI)
Complete with PU flexible pipe, inlet & outlet NRV's

I No.

HDPE

100 Ltr

Sintex
Agitation by air

15
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3.20

3.21

3.22

3.23

3.24

Use

Filter Feed/Chlorine Contact Tank

Quantity

MOC

Effective Volume
HRT

Dimensions in mm
Mixing

Use

Filtter Feed Pumps
Quantity

MOC

Capacity

Motor capacity
Make

Use

Pressure Sand Filter
Quantity

Filtration velocity
MOC

Dimensions in mm

MS sheet thickness in mm

Frontal Piping
Valves
Media

Filter vessel
Valves make

Activated Carbon Filter

Quantity

Filtration velocity
MOC

Dimensions in mm

MS sheet thickness in mm

Frontal Piping
Valves
Media

Filter vessel
Valves make

Filter Backwash Pumps
Quantity

247

Dosing of Sodium Hypochlorite in the Filter Feed/Chlorine
Contact fank to attain 2ppm of residual free chioring in

treated water

1 No.

Civil

52.4M3

?5 minutes

4675 x 2800 x 4000 + 500mm FB

Agitation by air
This tank collects the freated water & act as a relay tank for
water fo be fed to the filters. It also acts as chlorine dosing

tank.

2 working + 1 standby

Standard Cl, Horizontal centrifugal pumps

30M3/Hr, 28 M head, with low & high level sensors

5.5KW, 3P

KBL, Model KDS/GMC 844+ or equiv

Complete with MS base frame, antivibration pads, NRV,
pressure gauge, valves etc.

Feeding of treated sewage to the PSF and ACF at desired

flow and pressure

1 No.

10M3/Hr

MS EP

2000 dia x 1800 HOS, both side dish ends, 1manhole and one
hand hole

HOS-émm, dish ends-8mm, flanges-8mm

MSEP/GI, 45NB,

SNos 63NB butterfly control valves, 1 No 1" airrelease valve
Graded sand-3800 Kgs

Fabricated

Zoloto

1 No.

10M3/Hr

MS EP

2000 dia x 1800 HOS, both side dish ends, 1 manhole and
one hand hole

HOS-6mm, dish ends-8mm, flanges-8mm

MSEP/GI, 65NB,

SNos 63NB butterfly control valves, 1 No 1" air release valve
Supporting media pebbles-500 kgs, Granular activated
carbon-1600 Kgs

Fabricated

Ioloto

1 working + 1 standby

16
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3.26

327

3.28

329

MOC

Capacity
Motor capacity
Make

Use

UV Sterliizer Unit
Quantity

MOC

Capacity

UV Dose

UV Transmission per cm
Voltage

Wattage

Make

Model

Fitered Water Tank
Quantity

MOC

Effective Volume
HRT

Dimensions in mm
Use

Sludge Transfer Pump
Quantity

MOC

Capacity

Motor capacity
Make

Use

Sludge Holding Tank
Quantity

MOC

Effective Volume
HRT

Dimensions in mm
Mixing

Use

Filter Press Feed Pump
Quantity

MOC

Capacity

Motor capacity

Standard ClI, Submersible centrifugal pumps

45M3/Hr, 15 M head, with low & high level sensors
3.3KW, 3P

KBL, Model KDS/GMC 515+ or equiv

Complete with MS base frame, anti vibration pads, NRV,

pressure gauge, valves efc.
Back washing of PSF and ACF at desired flow and pressure

1 No.

§8-314

for water flow of 30M3/Hr
60,000 uW-sec/cm2

80%

220-240V

1370W

Alfa

WwL12

1 No.

Civil

84M3

2 hrs and 30 minutes

5200 x 3800 x 4350 + 500mm FB

This tank collects the final treated & filtered to send to drain/re
use/ horticulture elc, Chlorine Is also dosed In this final water
to achieve 2ppm of residual free chlorine in final treated

water

1 working + 1 standby

Semi Open impeller pump

15M3/Hr, 15 M head, with low & high level sensors

5.5KW, 3P

KBL, Model SP1TH or equiv

Complete with MS base frame, anti vibration pads, NRV,
pressure gauge, vaives etc,

Transfer of sludge from settlers to sludge holding tank

1 No.

Civil

31M3

1 hrs

2750 x 2800 x 4000 + 500mm FB

Agitation by air

This tank collects the sludge received from the settlers and is
used as sludge thickner also, apart for feed tank to filter press

1 working + 1 standby
Cl body, S5 304 shaft, Screw pump
SM3/Hr, 50 M head
3.3KW, 3P
17
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3.30

3.31]

3.32

3.33

3.34

Make

Use

Filter Press
Quantity

MOC

Size of plates

No. of plates and frames
Type of operation
Sludge Holding Capacity

Calculation for siudge generation:

BOD
Sludge generation in BOD x 0.5

Fow/Day
BOD/Day

Sludge generafed

Sludge Holding Area
Quantity

MOC

Dimensions in mm

Use

Plattorm for EC Reactors

Quantity
MOC
Dimensions in mm

Use

Platform for Flash Mixers and Settlers

Quantity
MOC
Dimensions in mm

Use

Electro Magnetic Flow Meter

Quantity
MOC

Pipe connections
Bore

Power

Roto, Model RLABS41 or equiv
Complete with MS base frame, anfl vibration pads, NRy,

pressure gauge, valves etc.
Screw type pump is suitable for transfer of semi solids, slurries
efc and therefore it is used for feeding of sludge from sludge

holding tank to filter press

1 No.
Cl mounting structure and PP recessed plates/plate frame

24" x 24"

23

Hydraulic

290 Ltrs in one load

300 mg/L

600 KLD
4,00,000 m3/Day
300 x 600000
180,0,00,000 mg
180 Kgs

180 x 0.8

144 Kgs/Day
Selected Filter press of capacity 290 Kgs per lot

1 No.

Civil

6000 x2825 x300, open space
This space Is meant for storing the wet cake of sludge from

fitter press till disposal, it can take 16 loads (290Lir x 16 loads)
of sludge output from filter press.

1 No.
Civil structure

12975 x 6530 at a height of 4500
Civil structure for placing of EC reactors along with walking

and working space

1 No.

Civil structure
6000 x 6530 on a platform of 250mm height
Civil structure for placing of flash mixers and settlers along

with walking and working space

2 Nos.
Standard, Sensor §S
80mm, flange type
Full bore
Battery operated
18
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3.36

3.37

3.38

3.39

Type
Make

pH Meter
Quantity

MOC

Pipe connections
Power

Type

Make

Pressure Gauges
Quantity

MOC

Dial size

Range

Level Sensors/Controllers
Quantity

MOC

Type

Range

Pipes, Fittings and Valves
Quantity

MOC

Size

Electrical Control Panel
Quantity

340 Antifreeze Flexible Heating Cables

Flow Indicator, transmitter, flow totalizer, Backiit display,
aluminium frame for glass mounting, factory calibrated
Micro Flow

2 Nos.

Standard, Sensor glass

20mm, threaded

240 V AC from the electrical control panel

pH range 0-14, digital LED display, Online installation, factory
calibrated

Aster

Set

SS, glycerine filled
4"

0-7kgs/cm2

Set

Standard

Float Type NO/NC circuit

low and high limits adjustable

Set

CPVC, Gl and MSEP

Variable sizes of pipes, fittings and valves will be used in the
piping system depending upon the flow and pressure
requirements at that point

1 Set

IP 55 LT panel with all incoming and outgoing feeders as per
the capacity of the instruments.

All feeders shall have overoad, short circuit and phase
reversal protection. Required PLC and starters etc will be the
part of the panelincomer feeders shall multifunctional
meters, CT's, push buttons and indicating lamps.

Panel shallbe supplied as per specifications and requirements
for auto operation of the sewage treatment plant with
manual over rides. Earthing shall be provided for each
electrical instrument with Gl strip or Gl wire as required at the
specific place.

All power and control panels (from panel to the individual
electrical instrument, termination of cables and cable trays
(inside the STP) are considered in this item. All cables wires etc
will be wrapped with PP/PU Insulation sheets.

Antifreeze flexible heating cables will be installed with the
CPVC piping system tied by PP cable tie

19
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SECTION IV
DESIGN CALCULATIONS
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4.1

42

252

Calculation for Coarse Screen
No. of Bars In bar Screen

Width of Bar Screen

Effective Length of bar screen
Bar spacing

Bar width

Total width used by each bar
Total Nos. of bars

Available spacing width wise
Total area available for water flow

Approach Veloclty at Bar Screen
A = Flow/Velocity
Peak Flow of water

Min. Reqd Approach velocity

Cross section reqd for desired approach velocity

Channel dimensions before bar screen:;

800 mm
1300 mm
10 mm
40 mm
50 mm
16 mm
150 mm

195000 mm2 0.195 m2

&0 M3/Hr

0.017 M3/Sec

0.3 M/Sec

0.056 M2

1800mm (L) X 200mm (W) x 300 mm(H)

Length of the channel is less due to space constraint

Head loss thru the screens
h =.0729(V3-v?)
h

Vv
Factor
v

v!

v

W
Vi
H

Head loss in metre

flow velocity thru the screen in m/s
0.0729

03m/s

0.09

0.017 m/s

0.000289

0.09

0.01 m< 150 mm hence Ok

Head Loss taken is 150mm as standard practice as per CPHEEQ, Chapter 5, Section 5.6.1.8

&5.6.1.9
Calculation for Fine Screen

h ={1/2g)(Q/CA)?
Discharge Flow In M/sec Q
Coefficient of discharge C
Effective submerged open area A
Gravity

2g

1/2g

CA

Q/CA

(Q/CA)2

Head Loss H

0.017 M3/sec
0.6

0.4M x 0.6M 0.24 M2

9.8 M/Sec?
19.6

0.05

0.144

0.12

0.014

0.0007

Head Loss taken Is 150mm as standard practice as per CPHEEO, Chapter 5, Section 5.6.1.9
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43 Calcvulation for Grit Chamber

Settling Velocity

Vs =g (Ss-1) d2
18 1]
Gravity g 9.8
Specific Gravity of grit Ss 265
Particle size of grit d 0.15 mm
0.00015 M
g/18 0.544444444
Ss-1 1.65
d2 2.25E-08
Viscosity 0.00000114
d2/p 0.019736842
Vs 0.017730263 M/sec
Reynolds Number R = Vs x d/p 2.332929363

2.3>0.5 Hence Stoke law doe not apply
Applying transition law for 0.5 < R< 103
Vs = [0.707 x (Ss-1) d1.6 - v-0.6]0.714 0.0168 M/sec 1451.52
Computation of Surface Overflow rate

Surface overflow rate for 100% removal
Efficiency in an ideal Grit Chamber =
Settling velocity of minimum size of
particle

Convert Vs to M/day 1451.52 M3/m2/day
Determine actual overflow rate

n=1-{1+nVs/Q/A}-1/n

Assuming n=0.75and n = 1/8 then

Q= Vsn 959 M3/m2/day
A (1-g)-n-1

Flow per day 600 KLD

fiow per hour/40 minutes Q

Determine of Dimension of grit chamber 30 M3/Hr

Plan area of grit chamber=Q 0.031282586 M2

Q/A

Proposed a grit chamber of dimensions 900mm x 900mm x 1500mm

As per CPHEEO manual page No. A-112 critical

22
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displacement velocity for above parameters Ve 0.161 m/sec
As per CPHEEQ manual Horizontal velocilty Vh

should < Ve

assuming depth of 900mm Vh 1.20689E-06

Ref: CPHEEO manual appendix 2, page No. A-111 to A-113
44 Calculation for Oll & Grease Trap

How per day 400 | KLD
Effective working Hours 20 | HRS
| flow per hour/é0 minutes 30 | M3/HR
| Retention time for removal of oil and grease 15 | MINUTES
L Min. Volume of oll & grease frap required 7.5 [ M3
45 Calculation sheet for Equalization/Collection tank
Fow per day 600 KLD
Effective working Hours 20 HRS
flow per hour/é0 minutes 30 M3/HR
Peak load flow (2 times of normal flow in M3/Hr) 60 M3/HR
Retention time for collection tank 8 HRS
Min. Volume of collection tank required 240 M3
Ref: Wastewater Engg. Metcalf & Eddy, CPHEEO Manual.
55ec. 5.6.3
4.6 Calculations for EC Reactor
Eectro Coagulation Calculator by Faradays Law
m=Exixt or [=mx96485 or Watts W=m x96485 x Voltage V
96485 Ext Ext
Anode Cathode
Aluminium Iron
Flow per cell 100 | KLD 100 | KLD
100000 | LPD 100000 | LPD
Working Hrs 20 | Hrs 20 | Hrs
flow per Hr 5000 | LPH 5000 | LPH
HRT per cell 30 | Minutes 30 | Minutes
1800 | Seconds 1800 | Seconds
Flow per cell in 30 minutes 2500 | LPH 2500 | LPH
2.5 | KL 25 | KL
Equivalent Wt of Anode material 27 | Aluminium 56 | Iron
Mass of substance dissolved per Lir 15 | mg/Lir 15 | mg/Lir
Mass of substance dissolved/cell in 30
| minute (2500L) 2an | me 37500 | mg
37.5 | gms 37.5 | gms
0.0375 | kgs 0.0375 | kgs
Mass of substance dissolved/cell in a day 1.5 | kgs 15 | kgs
(100KL)
Number of days for replacement of
suicidal electrode 12) | days 120 | days

aifererr=ft sitdrrsar
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Anod. cdhode
Aluminlum Iron
gﬂasss}of substance dissolved/cell in above 180 | kgs 180 | kgs
ay
Faraday Number 96485 96485
Min. Current required for dissolution of 0074 | Amp 0.074448 | Amp
anode
74 | mA 74 | mA
Voltage applied 12 | Volts 12 | Volts
Min. Power required per cell 0.89 | Watts 0.89338 | Watts
?ﬁeogjmde Area to Volume ratio, A/V, (100- 156 | ema2/Lir 156 | cm2/Ltr
Area of Electrode material required/cell
with A7V rafio 29034.84 | cm2 29034.84 | cm2
29.03 | m2 29.03484 | m2
Number of electrodes/cell 52 | Pairs 52 | Pairs
Area per electrode 0.56 | M2 0.558342 | M2
5583.62 | cm 5583.623 | cm
Thickness of electrode 5| mm 3| mm
0.00005 | M M
Length of electrode 0.8 08 | M
Width of electrode 07 | M 07 | M
Distance between 2 electrodes 2lem 2|cm
Depth of cell 1.5[M 1.5 M
Free board 300 | mm 300 [ mm
width of cell 1| M 1M
Length of cell M 3 M
Specific gravity of Material 2.7 | Al 7.87 | Fe
Weight per electrode ( L x W x Thickness x
sp.aravity) 7.56 | kgs 13.22 | Kgs
Min. Current denslity required/electrode 2 [ mA/cm2 2 | mA/cm2
Actual current required per cell (parallel
connections) 11167.25 | mA 11167.25 | mA
11.17 | Amp 11.17 | Amp
Voltage applied 12 | Volts 12 | Volts
Power per cell 13401 | Watls 134.01 | Watts
0.13 | KW 0.13 | KW
Calculatlons for Flash Mixer
Calculation sheet for Flash mixers
Flow per day kid
No. of Flash mixers in parallal Nos
Flow in each mixer kid
Effective working Hours Hrs
flow per hour/60 minutes M3/Hr
Mixing time required for mixer minutes
Min. Volume of flash mixer required M3
Ref: Wastewater Engineering, Metcalf & Eddy
CPHEEO, Chapter 5, Section 5.7.3.2
- 24
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4.8 Calculation for Tube Settler

Calculation for Tube Settler
Flow per day 200 KLD
Flow of effluent/Hr. 10 M3/Hr Q
Settling Velocity of effluent 10 M/Hr v
Angle of inclination 40 degree
Area in per M3 of Tube deck 11 M2
Factor for Tube deck media 19
M3 of Tube deck media 1.727 M3
Add 10% extra 1.90 M3
Tube deck Media required in L
Ht of Tube deck media 1.00 M
Length & Width required for fixing Tube deck media
Width of settler 1.30 M
1.46 M

Length required

Size required for fixing fube deck media 1.5x1.3x1 LWHIin M

Height of settler

Free port top mm
Inlet Chamber mm
Free port bottom mm
Height of Chamber 1 mm

Height of cone

Height of legs

Total Helght of Tube settler

Difference in ht of Inlet and outlet chamber

88888888
3
3

Length of components of settler

Inlet chamber 300 mm
QOutlet chamber 300 mm
Length of media chamber & cone 1461.54 mm
Total Length of Settier 2061.54 mm
Width of components of settier

Inlet chamber 1300 mm
outlet chamber 1300 mm
Cone 1300 mm
Main body 1300 mm
Total width of seitler 1300 mm

Technical Data Sheet for Tube deck media attached in section VIII, 8.11
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Calculations for DMF and ACF vessels

Calculation sheet for DMF and ACF

Flanged Vessels
Nos

Aow Rate in M3/Hr. 30
Velocity, M/Hr 10

3821456
Vessel dia. 1.954906 Mir
Shell Thickness 5 mm
Shell Height 1.8 m
Shell Wt. 433.6782 Kgs
Dish end Dia. 2734868
Dish end Thickness 8§ mm
Top Dish End Wt. 369.264 Kgs
Bottom Dish End Wi. 369.264 Kgs
Outer Dia of Flange 2054906 m
Inner Dia of Flange 1.954906 m
Thickness of Flange 8§ mm

208.1676 Kgs

188.4 Kgs

Flanges Wt. Bottom/top 1 39.53514 Kgs
Thickness of Strainer Plate 8 mm
Strainer plates Wt.
bottom/Top 1 208.1676 Kgs
wit. of Manhole 1 75 Kgs
Wt of handhole 1 25 Kgs
wt of Legs 4 80 Kgs
Wt of Hooks 2 10 Kgs
Wt of Nozzles & Flanges 30 Kgs
wt of Funnel 10 Kgs
Tolal WH. of Vessel 1649.909 Kgs
No of Strainers,Top 0 Nos
No of Sirainers,Bottom 147 Nos

3.14xDioxDia/4x250

Media Ht
Shell Vol.
Vol of media

Sand Vol.

Pebbles Vol.

Total sand

Wht.of sand & pebbles
Anthracite Vol.

Wt of Anthracite

1000 mm

5400

1950

2400
4320

g 8

Lirs

Lirs

Ltrs
Lirs
Kgs
Lirs

26
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SECTION V

ELECTRICAL LOAD, AUTOMATION
LOGIC, EQUIPMENT WEIGHTS
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5.1  Elechical load
" Elechical Load Data Sheel

S.No. Equipment name Qty In Nos KW per unit Total Electrical
Load In KW

] Qil Skimmer 2 0.37 0.74

2 Alr Blowers 3 5.5 16.5

3 Sewage Transfer Pumps 3 5.5 16.5

4 Dosing Pump for Acid 2 0.08 0.16

5 Dosing Pump for NaOH 2 0.08 0.16

6 Dosing Pump for NaCl 2 0.08 0.16

7 Electro coagulation unit 6 3.5 21

8 Poly Dosing System 6 0.08 0.48

9 Chlorine Dosing System 2 0.08 0.16

10 Filter Feed Pump 2 5.5 11

11 Filter Backwash Pump 2 3.7 7.4

12 Screw pump 2 2.2 4.40

13 Filter press, Hydraulic 1 37 3.7
Total Connected Electrical Load 82.36

52 Automation Loglc

1. Collection tank
a) The Sewage transfer pumps will stop if the level in the collection tank is low and will restart

as soon as the level reaches high.
b) The blower wil continue working even at low level. Needs to be stopped manually

2. Electrolysis Reactors
a) The DC Circuit will trip as soon as the level in the reactor tank gets low and will restart when

the level reaches high.
Low level in the reactor tank will also trigger the sewage transfer pump to start if the level

in the collection tank is sufficient.
c) Low level in Reactors will also stop agitation in flash mixers.

b)

3. Filter Feed Tank
a) Filter feed pump will frip if water in the filter feed tank is low and will restart on sensing high

level,

4. Treated Water Tank
a) In case level in the Treated Water Tank is sensed high, whole plant will stop including the

DC power supply of the Electrolysis reactors and the Dosing system.
b) The blower will continue working. Plant will restart at low level in Treated water tank.

5. Manvual Overides
a) Manual override will be provided for all the automation. In case the plant is run in manual

i mode all automation systems will cease to work.
All working and standby equipment have a selector switch to manually switchover to the

b)
desired equipment if required.
An emergency switch will be provided in the panel to completely cut off power supply to

the complete unit.
28
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53  Mechonicol Weight of Equipment

aumrvmmnm«mrm«m
sNo. nwm Qty Wi /un in | Tolal Wi | Tolal WY In Kgs with
i L R Kgs LinKgs | Water
|1 |Borsowen_ 2 Inos | 103 | e [ 26
: FC Reocton 6 | Nos av/ 5382 15584
wi of Anodes/reactor 1| set 190 1140
| wt of cathodes/reactor |1 | set 244 20064
| Wi of water per EC Reactor | 4500 | 27000 | o
3| Setting fanks 3 | Nos 2270 6810 46810
— 4“*- of water per Seftler ) | 20000 40000
Pressure Sand Flter Vessel I | No 1870 1870 10170
Wt of media 4800 4800 ,
| | Wt of water In PSF Vessel 3500 3500 |
S Activated Carbon Fiter 1 | No 1870 1870 8570 |
| Wi of medio 3200 3200
B | Wt of water in ACF Vessel 3500 3500

. "". \ u! N -EH\'\
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5.3  Mechanical Welghts of Equipment

Welghts of $S, MS FRP and MS EP Fabricated Instruments

S.No. | Equipment name Qly | Unit | Wi/unitin [ Tolal Wt. | Total W. In Kgs with |
Kgs InKgs Water

] Bar Screen 2 | Nos 103 206 206

2 EC Reactors 6 | Nos 897 5382 35586
Wt of Anodes/reactor 1 set 190 1140
Wt of cathodes/reactor | set 344 2064
Wt of water per EC Reactor 4500 27000

3 Settling tanks 3 |[Nos 2270 6810 66810
Wt of water per Settler 20000 60000

4 Pressure Sand Filter Vessel 1 No 1870 1870 10170
Wt of media 4800 4800
Wt of water In PSF Vessel 3500 3500

5 Activated Carbon Filter 1 No 1870 1870 8570
Wt of media 3200 3200
Wt of water In ACF Vessel 3500 3500
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SECTION VI
DRAWINGS (ANNEXURE - A)
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SECTION Vii
CATALOGUES AND BROCHURES
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7.1 Qil Skimmer

UNIVERSAL TECH TRADE PVT. LTD.

TEST CERTIFICATE
Product : Oll Skimmer INVOICE NO. : UTT/0573/21-22
DATE : 25-09-21
CLIENT : Meridian Micro Technology
S.NO Description

1| Make Universal

4 Model/Size UTT-0S100

3 Quantity 1Nos.

4 Size of Belt 4"x 2400 M End Less

q MOC Roller in Gl & Other Parts in MS.

g RPM 48

7 Type Horizontal Type Gear

4 Motor 0.18kw/1450Rpm/Flanged

9 Power Supply 3 Phasel/415Volts

10 Motor Make CG
11| Gil Removal Capacity 50 Iph in pure oil
' 12 Connection Size: 1"
r"é"‘; Avthorised Dester : Wil THIDEEEL  [RIRStS {
e o Pt Miatie, Tube Cacn hAadim, ar. DITUsars B Agiaton st

x Megd. OMiss : O-11/8. Laxmi Park, Nanglol, Naw Delhl - 110041 l Warks . 3-335, Adhyapak Negar, Nangiol, MNew Dalhi - 110041
' Ph, | 011-856893500 Mok,  #ETI173D80. P10S7EE7E G- mall ' unk o LEmn
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72 Air Blower

‘ EVEREST TWIN LOBE ROTARY AIR COMPRESSORS

A complere rangs of Standard Blowers is available for flow rates from 15 wl/lr through
7,000 mi/kr in single siage and nypio any capacity in paralle]

pressares apto { kg/oul They are availabls as total packags emits, raady to iusall or as
bare blower muits for replacement.

mm—hﬁr—nmdw
. Mmm#m mmmm
*  Yaws Drylng Vacuum/Pressure Dsying of Yen.
* Vo Monliing For creating quick vacuum. 1 :
. ma&&wi"mhu*dﬂ-ﬁ-ﬂﬂ

. Mlﬁuvhmmdm&ﬂ

*  Pasvsmatic Cowvepdng Vecuum, Pressove and Combination Conveying of ceveals,
coment, lunk, baggase, pranules, powders and other similar marevial

©  Regemeratiss of Dryers & Molscnlar Sives.

'THE ENEREST ABVANTARE
Ratsin your advantags with faciory geswing replacewment parts.

. Aﬂmmﬂnﬂwﬁ::!@nm
. Wﬂmmmm
manuals are svailsble on equest.

f*mm VB, a},ﬁw

Sl )
(el
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7.3 Sewage Transfer Pump

ETERNA CW

SEWAQGE DE-WATERING SUBMERSIBLE PUMPS

| reciaca seecmcamon  eawnes

Head Renge = Upio 70 Matres nn -
Clechargs Remge : Lipin 400 LPW —:':—""""_--— dsBrrs ortieaan
Rowar Raiing :ATED W DD oifiaitraty © binser Srodrgry GSvansmaStn rdeding b1 aigrdisent neet
\orngm Rerca : 340 1 440 Vohe (Mhue phues) TR
isTLrs Dosafy : “:‘* hmw-l‘_—”d

HE 3
Pameion : P nm-h-ﬂ-ﬂ—d"hﬂnwm
Consttency of Meckan ; <12xignt P
iy Amblest Tarpereioe | 40T B SErdnaiben o - s :
st Sl e e s e
o peligr : Castimn Roseasatic Weaky Forsy
Moy Body St o pri—sy s s Ty Sy e i f 0
Pump Snt = Dant Biwnd p—

(2o ]w] e |
el jslmjenl @] - s ow] el o] an

e 1W i) s | teel Iii'ﬂll]ﬁmtnﬂ:lﬂjkllx.‘.-‘.--,. i

Serace Toll-Fraa Mo,

1800 103 4443

3 B, Funy 4 ° L R R P I
L8 I DVECOPLE 0 ET

’ -jiil_-f:i'eilﬁ-ﬂ' 3 jrqadf
farator &g, @.fer i
[rareft
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Dosing Pump
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TYPICAL PERFORMANCE
PUMP I CAPACTTY | MAX. DWPHRAGM[DIMENSION] SIZE OF
moDi. | MN [MAXIINIPRES) <t | DETALS | rUeNG
COHR] LH| RGEFTM® | (Siglindi] A 0O xID
B-11,B-71.891| & 60| 100 09 a0 e
RILAT? RY)| s5 | 95 70 09
TR WB-20. U093 170 [ 170 is K] 110 172" x3R

NET
WEIGHT

Plastic Liquid
el 5.5 kg
Metall ¢ Liquid
end 6,0 kg

PUMP
T D-ID-7xD-90| 50 | 50| 80 0.9 el
s D179 100 | 10| 90 A
1 p— i 1 1
z= o ; Dy MRl 130 | 170| 70 4 U0 | w8 | o |85kg 3aKg
L —q D-13D-T30-95| 250 |[J50| 40 10
. - D-1%3-740-54| 60 |900| 15 60 | U | s | 2maam VO [loskg
MATERIAL OF CONSTRUCTION
f
PART MATERIAL
HEAD PP FvC O C78M
IRAMAGH TEFLON “ACED | TEFLONFACED | TEFIONFACID | IEHLON FACED
HYPALON HYRAI ON FIYHALON HYPALON |
SALL CERAMIC CERAMIC CIMAMK, CERAMIC
MING SLAL TL-LON TEFLON TEFLON TrHON
SUCTION | DISCHARGE VALVE e W PVC $S-3é
ANTISYPHON VAl VF Ve BVC LTS S5 &
FOOT VALVE PVC e »e $5-306
TUBING Ioer LOPE LDPE re




7.5 Filter Feed Pump

KDS+ | KDT+

Agprasienats parformuenct of Mo/ KNS+, 2 Pk, Moo ws. 6, Tres Fasmp AL . "
¥ i) T
g q i ]
e % il =
EmTsia. |57 | 50| 85| = [as[ex|ss| an(Es =)
() 0 6= Y 8
mrsmas | 7| se| 80| 43| 402z (2e|2n|2s|20| 0 00
- — ~ - — L=
Can [TE 2T T I S S R =
! [wotasss | s8] 7s| wo | == [11.8]08] 00| ma |78 L
' i 03 0 B [ 0 A,
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f Tas 7 Y S e S
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KO63300 |mag| W | @6 | B0 |x2Z{vi8) LT Vi0I8 | B8 [T] a1
o i i N EIEEL
(wov-aew. | m8 (125 | o | 75 |as|ns/nz s |20 Ll
| g m| e "mﬂl£ o M ghe ] e
a0 | 11| W[ as ] 80 wae/1ar) 1zsfinr s wr/ a7 a0 [ esias N
g mal ¢ g & G [ 7| va |es[wal i i 2l
Aot E0. | o) 1sol e | 1x/vas/iar ]/ as [sofus|vm|20 a2 |2z s
wo|ine] o5 | 50 g b 1 S (N 4 :
KDSans0« | o) mae] 100 | 80 |30a/me) 37 | mou2s (YA “n
[t :t}"‘;’ K
EOT-es. |vES | B08| 85 | - wisfvasioz|as |70 |88 ans
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e,
>
7.6 Filter Backwash Pump
DSHEC Sttt
_- 3 4 BOTAL NEAD B4 METRES
L -Il!nlulnl.-l wlwaw Inl
Sl | e | soe 3 . CAMCITY M LTINS PER SO
ﬂ as [ 357 (2ak| asa
: i G ) 0 T ) I ) i G i i
. [ 313 483 4 N
i L_.' I L . -
[ - 3% % ATS| Y| X | = 1 177 W |va| w9 | &¥7| B4 ns
O I T A t ] TN ’ L2 ="
EDEERL T M. | LID 15 ] E.r as -k
i B IR TR KT ] T
AR 1 5. | 1.1 LS B0 | 48| 288 |1N3 114 LID| LAX ans
I ] te | ], z | G il )
DS k- s z - | - 4
¢ R N ] i e L L T ] [ [
15| s B3| B8] 49 | A 48| 43N AW | e
] A=A i J
- Ly | a8 7.8 i a8 48
el BT S ] (St (s ) e A ] ..
L2 ix ET ] - | .. Toa| TRE| VLT agy 7s 478
i s e e wl | | sa]e=]wa]"7a" 5] il B L e
WS-~ = x| 3| | @ 0 =8| 2ajaz| 27|20 £ ]
R R D R S T T8 P ] B S ] el
. 37| &0 10| o8
I AR e R i B B
- A¥ | S0 =) r
] SN BT IR Y M o ) Il X I N ) B
n & | T 5
B B T N A M O ) i ) ) (R (S ) G S ) B
[ 58 | vs| o oo 44| 3na) mol 73y 8 400
0 AT N ) B ) ) () il | /
Ss) 78| vo| W T ms|ras | o
BT S O ) e e e q
..............._...._.'
IP.! TS| A& | = LS| ET| VIEILY W .l -
L2 [ 100l 180 [ 1ee] ‘2aie [ea0f pes : : i
7.5 o | L ITE L
NETIN %0 Terd P oo | W !._ n i Y
TE | 100 M| 4 s 1o Y yLa M8 wa 178} "1 Ll A5
T ES T [ o T aal me]sas | | wajms|
D AEET - mne pl ) LS| 35S 38 330) N MOVEN Y3 478
| vn T eyl BTl ] AT avsl aso|axn 308 X ]
+ - - -
.
- .
]

' 3rf€mreﬁ THGe]
WTUI VS, Cﬁoﬁfﬂ
et




e 294

7.7 Filter Press & Screw Pump

WASTE WATER TREATMENT EQUIPMENT

POLYPROPYLENE FILTER PRESS

(Sizes - 12 - 30" Manual & Hydraulk Type)
MANE: UNIVERSAL

Cawioldng  Fluuton
Mol o Mo MOC Cap. Aroa

UTFR-12X12 . 12°012° 11 PP 24 Lrs. 152 M2 3n-40  WanpalMydraubc
UTFR-1018 188 17 PP 120 lirs. a20M2 40-50  Manual/Mydraulic
UTFP-1B8aa Wwar 21 FP 160 Lars. 826 M2 50-50 M

UTFR- 236 149a&" 23 PP 250 Lars. 1559 M2 &0-50  Manual/Hydraulic
UTFR-3xB0 20aa* 29 PP L <8, 31 0M2 80-60  Mansl/Hymedic

HOUSING : C| 15 Z10FG 2200
w ROTOR : S5 -AISI 316/410

SHAFT 155 -AlS| 316/410

STATOR 1 Nitril Black
PROGRESSIVE CAVITY (Screw) PUMPS  MAKE: Ratn

WATER & WASTE WATER PUMPS

l- 5 Herlantal/Vertical Multivtage Pusmp : MOC - 5S 304755 316
Flow Range : Up to 180 M3/h

Head : Up to 240 Meter

Seungs/ Dradnags Pamg :

MOC - Cl impeilen/Bady & SS Shaft/ Solid - Up to 100MM

BARINCE: Wila / Lea / Kirlasiar

APPLICATION : Claar Waier & Wasts Waler Trsatment

i} UV Lassg Tvpe 1 Low pressure, high-performance quartz lamps
RECOMBMBNDED UV LAMP LIFE : Up to 8500 Hour.
: BALLAST: Matchad high frequancy siactmaie ballasts,

INPUT POWER : 230-240V AL, 50-60 He.
UV CHARMBER ; Electro-palishad SS316L
LAMP FAIL ALARM : Audiovisual

MANKE : SUKRUT / UNIVERSAL
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Bectromagnetic lowmeter

PRINCIPLES

Electromagnetic fiow meters delect flow by using Faraday's Lew of induction.

Inside an slectromagnetic flow meter, there = a0 ok ragreetic ool thad g & magnetic feld,
and slectrodes that capture electromotive force(voliage)
Mbﬂﬂlmw-ll—krﬂi‘iﬁhhh#d-w
fiow meter, flow can be measured.

Under Faraday's law of ctr ] Bouids inside of a magr fuid g an
electromative force (voltage) in which the pipe inner diameter, magnesSic fiekd strength. and sverage

flow y are all propors ol In cther words, the Bow valocity of quid moving in 8 magnebc Seld =
ried inko eleciricily. (E is proporionsl to V * B x D)

Exclting coil

Electromagnetic™, —
flow meter detector A~
Magnetic .
J field Elackamrgtlve
s th: B rce.
- g . E (Volage)
- Measurement pipe
Pipe inner dia.r»é(e 3

As the flow changes, the electramotive foroe (voltage) caphared by the shectrodes changes a3 follows.

Small flow I arge Mow Because the
v v moving energy of
the water varies

, M LLMLT |graty. tho vorages
o P w™ [T T S s sacome

10
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pH Meter

Y = |

PH & e Macsue of Te Niydrogen bn concentation in o kquid. pH Measuwes the ocidiy or cloirity of o kquid.
The pH scole & logosthmic and runs iom 0.0 10 14.0 wim 7.0 beng neulcl. Readings less than 7 0 indicote ocicic
mUtons, whils highar Sodings indcale aieline or bose soluiona

Chiodne ond Ozone Of'e NG MOost CoMmMon dsinfectants used N e water ONd WO woltr Yeatnnent Indusiry.
Qthmtnmmmmuwmww-
e ony prochool Menod wo NOVe 10 skechonicolly moniion cisir affac

WHY CHOOSE THIS METER

+ TRACEABILITYT to NASL/ SR shoncioecs
- FUSH BUTTON FRONT KEVYS for ecay sef LD

« INDIVIDUAL HIGH & LOW SET m-.nr
for alcam or sgnal 1o ALC or
dosing

+ MROGRAMMASBLE CONTROL DELAY TIME
TO PFEEVENT CHATTERING

« HYSTERISIS TO PREVENT RELAY CHATTERING
uﬁ—hnhmumpﬁummwﬂw
enagszed

after gawng
- IN-BUNLT DIAGNOFDC S far wong oollearion oF serecr @y
- IN-BUILT ALARM ANNUNCLATOR

1 o focilyy 0 ocknowiscge high/ow foull condion and EReT recys.
by pesing he oclrowiBCDe Say
- MANUAL/AUTOMATIC micy reses options

ADVANCED OPTIONS AVAILABLE:
- AUTOMATIC TEMPERATURE COMPENSATION

DUAL LINE BACKLIT LCD wrch o

- RS 485 s onine mantiodng/ daro IOgNg

- ISOLATED 4-20 mA OUTPUT with nonmofinvess Lncton
and in-bult cunent simulclor

FILTRA CONSULTANTS AND ENGINEEF\’S LTD.

iy Mewr e | ITE —I|||l '.i_ TR N om0 L el b oriL e ihay Wy, YT FETREAL) |7 o+l 154
s 1 b

L e i et St e i S taant nala, oo
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UV Sterilizer

n
ACE HYGIENE PRODUCTS PVT. LTD. ”I—m

THE UV EXPERT
Alfaa UV Technical Speciications Sheet
[e— w2
Flow Rute 30.0 m'he
' UV Dose 00,000 u-secion’
UV Trarmsmissicn (per om) i
Volage 220240V /90 o
wean (W) 10w
g Nurnt of Lanps 1z
Max Lavp Cably Langth (mesrs) as
Baliest Type B with Py G
MOC Stainless Stasi 3181
Erml Conmecians FTaseon
Max Operating Presmse B0 pui
i Mux. Operating Temperature 45 degrees C
Moy Sariirston Temperasure 20 degrees C (lamps nared off)
Quawer Juciont MOC High Purity Quasrt: (UVT > G5%)
Lamp Status indicator Yeu
i Lamp Rurmning Haur Courier Yeu
UV intermity Meter w/ 4-20 mA Output Optional (UVM710)
1000 A, Prasiecuis Toms, Py C R

12
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7.11  Tube Deck Media
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SECTION Vil

VETTED DOCUMENT OF
ELECTROCOAGULATION
TECHNOLOGY

STP IN UTTARAKHAND FOR REFERENCE
(ANNEXURE — B)

Vi ;‘l‘;‘
.\M-: . \\ A ,_//"'
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A Prenfen e R
INDIAN INSTITUTE OF TECHNOLOGY DELH|

Centre for Rural Development & Technology
&1 TnE, 7 Reel-99009g

Dr. Vivek Kumar Hauz Khas, New Delhi-110016
Associate Professor ;:L::m?a? €581
x:+91-11-2659 1121

E-mail : vivekk@iitd.ac.in

Ref No: IITD/CRDT/E-18732 03/07/2018

KK Rastogi
General Manager
Office of General Manager, Construction Circle (Ganga)

Uttarakhand Pey Jal Nigam, Haridwar (U.K.)

Dear Sir.

This is with reference to the vetting of 18 EC technology based STPs of Uttarakhand. Earlier we

had sent 18 reports excluding the performance of EC Reactor. Now we are ready with 10 days
performance analysis report of the pilot plant we had installed at [IT Delhi. Plant performance is
now satisfactory and consistent. Find enclosed herewith vetting of Electrocoagulation technology

for sewage treatment.

Thanking You,

Sincerely Yours,

o Wl

Vivek Kumar
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Introduction

A pilot scale electro-coagulation plant has been installed at the IIT Delhi premises for the
purpose of performance analysis and process optimization. 1 m’/hr plant is installed at micro-
model premises near an open unconstructed (Kachha Nala) drain. Drﬁin carries the domestic
waste water of Katwaria Sarai village, and 1T Delhi’s staff colony. Units of the plant were
transported from Coimbatore (M/s Confident Engineering) and installed on a concrete platform.
A flowchart of the pilot scale plant shown in fig 1.

The primary focus of the study was to analyze performance of the plant with respect to selected
parameters and further optimize the performance as per the targeted values of the sclected
parameters. Targeted values of the various parameters are shown in table 1. These values are the
discharge norms as per the DNIT and Contract.

Table 1: Treated water parameters as per contract

S. No. [Parameter Values

1. pH 16.7-?.0

2. TSS, mg/L <10 '
3.  |BOD, mg/L <10 —1
4. icon. mg/L <50 o _{
S. rl'otal Kjeldahl Nitrogen (as N) mg/L <10

6. Ammonia Nitrogen (as N) mg/L <5

7. Total Phosphorous (as POs) mg/L <2

8. Fecal Coliform Count (MPN) 100

Before the installation of plant, survey of drain and sampling of wastewater was carried out at
various point and time td observe variation in parameters to case the plant operation. Based on
the study it is found that peak flow and pollutant load occur at two times in a day, 8:00-10:00
AM in the morning and 8:00-10:00 PM in the evening. Sampling at Nala was done for 24 hours
at the interval of 2 hours. Wastewater parameters were analyzed in CRDT, IIT Delhi following
standard methods (table 2). The characteristics of wastewater flowing in the drain is shown in

table 3. For the treatment purpose wastewater is being pumped from kaccha Nala, upstream (ws)

Centre for Rural |
nstitute of achnology Delni {f
Indian Inet e alhi-110016, INDIA ||

Dr. Vivek Kumar V& ',x,;:\\
MPWIM V4 - AN
ol & Technology - |/ - \\
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(about 20-30 m from the plant) 10 3000 L storage tank by a | HP pump having 14 m’/hr rated
d. Pump is placed at the bank of the Nala. From the collection tank

wastewater flows through the reatment plant by gravity and purmp- Finally treated water is being
used for gardening purposes: Pilot scale plant is being run al \arious daytimes on batch basis
from morning 6 am 10 evening 10 pm to study the impact of variation in the flow and pollution
load rate on the treatment performance of the plant. The treament plant based on
electrocoagulation technology consisted of EC reactor, followed by online 0zon€ dosing. lamella

clarifier. MGF. and ACF. Detailed design parameters of the pilot plant after modification are
presented from tables 4a to table 4c. ’ 5

able 2: Methods and reference used for wastewater parameters

T
| Parameters Method Procedure Reference
pH | Used a Labman scientific - \

| instrument .

Total phosphorus (as PO4
Fecal Coliform MPN)

800-1100 (1030
1330-1650 (1200)

5.9.80 x 10° (820 x 10°) |

Table 4 (2): Equalization tank

Volume of the tank
stention time Actual/design @ 1 m'/h

R
Retention time peak (Assuming peaking factor 3)

Ozone applied in equalization tank - _j

—————r —x
Rate of Ozone dosing L’
L(.Q'élvek Kumar

Professor A
Associate A =

~tre for Rural no ey
ln:l:ﬂ institute of Technology Dm I 25 \
Khas, New Delhi-110016, INDIA VN A\




303

" Table 4 (b): Electro—Cangulation tank detailed

D ipti

escription i
. - "

\_Dcs:};.g‘ flow

Peak flow Lﬁssuming peaking factor 3)

| —

| Dimcﬂsjgul,*W*d) of the EC tank meter)

e

EC tank Volume
One plat Dimensions (L*W* thickness) (meter)

One plate one side surface area B

Total one plate surtace area

7T otal number of electrodes

Gaps between tWo electrodes
Total volume occupied b electrodes
EC tank effective volume
Current
Optimum power range
Optimum energy density range
Total plats surface area

Retention time Design

Retention time Peak
Maximum electrodes consumption

description

Value
I m'/h
im'/h
0.465*0.390*0.903
0.1637 m
0.6%*0.3*0.004
0.18 m

0.36 m” o

53 No's _{
5 mm

0.03816 m’

0.12554 m’

6 amp

300-500 watts

Table 4 (c): Other Pilot scale plant unit’s capacities

Descriptions
Flash Mixer Tank Dimension Volume
Flash Mixer Tank Volume

1la Tube settler dimensions

Area

MGF and ACF Dimensions
Area

Methodology:

Parameters

418 m'
305 m |

55

1.450 m Height and 0.5 m diameter

0.196 m” l
o

_——

After initial performance analysis on the basis of COD. SS, and TDA it was found that plant was

neither stable not performing as per

» H}n
W}T‘@ﬂ %“%‘

the set targets. Further detailed design of the plant was

Dr. Vivek Kumar \

- amwwwwuw AN

y {ndian Institute of Technology Delhi \\ N ' S )

_ (o Faoryy Ry Wauz Khas, New Delni-11001 INDIA Ry
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with § N
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studied and after discussion with M/s Confident Lngineering, process :.1|-1timizali:m study wag
carried out 10 achieve discharge norms and stable performance of the plant. parameters chosen
for, optimization study were Power density. gaps between electrodes, [ocation of ozone

treatment, change in the angle of Tube settler media.

Results and Discussion:

Electro coagulation unit was run at 6 Amp constant current using iron electrodes plates with

12620 (watts/ m?). Tube settler media was adjusted at different

varying power density 1310
per particle settlement. the

angles varying from 45-60°. Angle 55° is found more suitable for pro

same is described in literaturc also. Location of ozone treatment has 2 significant impact on

pollutant removal efficiency, ozone treatment was tried at two different locations keeping dosing

rate constant, (i) after tertiary treatment (MGF and ACF) and (i1) before EC treatment. Ozone

treatment before EC reactor has shown significant pollution reduction efficiency. therefore ozone

treatment was continued before EC reactor for further work. The gap between tW0 electrodes
was varied -4 mm gap (58 No’s plates), 5 mm gap (53 No’s plates), 6 mm and 10 mm gap (39
No’s & 24 No’s plates) and uniformity of space electrodes was, also maintained. 5 mm gap Was ’
found suitable as it enhance contact between wastewater and electrodes, which leads high

performance. Lesser gap was not found suitable probably due (o the fact that very low gap

creates problems in cleaning which leads low performance. Higher gap is no
ctrodes. After optimization of all

t found suitable too.

probably it results in poor contact between wastewater and ele:

the above variables, electrode gap was fixed at 5 mm, Tube settler media at 55° and Ozone-

treatment location at pefore EC and then optimization of power density was carried out by
varying it from 13.10-26.20 (watts/ total surface area m?) keeping current constant at 6 amp.

Range of power density 15.72 - 26.20 watts/total surface area m?® was found achieving almost

similar result. At the optimum conditions outlet parameters were found under target limits. After

optimization study plant performance was studied for 10 days continuously and the results are
presented in table 5. It fs clear from the results that now plant is performing well and achieving

treated water quality targets shown intable 1.

\
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Table 5: Analyzed parameters of pilot scale EC plant

7 25-7.39(7.3)
28-48 (36)
8-9.7 (8.6)

. 1_Parameter Inlet Range (Average) Outlet range (Avcrage) q

“"Jkﬂs-‘z.u (6.85)

|pH

COD (mgfL)

190-362 (332)
70-270 (240)

e et N
TSS (mg/L) 170-360 (290) 7.5-13.5(9.5)
Total phosphorus (as PO4) 4.6-5.8 | 0.9-1.7 (1.5)

5.60-9.80 x 10" (8.20 x 10%) —LBO-OS (84) I

LFe,cal Coliform (MPN)

Recommendation:

Following are the recommendation for the implementation in all the 18 plants to be installed:

1. Ozone treatment should be done before EC reactor

2. Plate spacing in EC reactors should be kept at 5 mm.

3. EC plants need to be operated at the energy density range from 16-26 Watt/total plate

surface area m>.

4. Angle of the media in lamella clarifier should be kept around 55°

5. Polishing treatment

C based treatment plant in IIT Delhi is performing consistently now. The

Conclusion: The E
gical reactor with better plant

e of EC reactor is much lower than any biolo

retention tim:
ment system will be much lower than

performance. Therefore the foot print of EC based treat
conventional treatment system. The treatment system also reduces fecal coliform significantly
due to the ozone addition. It is also reported in the literature that ozone is a better option for

disinfection as compare t0 conventional disinfection treatment technologies.

”50""' \h\
cd*" %W 100‘ o
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Stornge Tank

Equalization Tank Ozone Dosing

Flash Mixer

Polymer Dosing _
Tank
everr=ty (IR, _L “Fllter Pross ;\

Clarifier
i a——
]
L}
‘ Filter Feed Tank . :
\
]
! v
DMF & ACF Thickenad
Sludge

1;

————+ Wastewater Flow

------ - Sludge Flow

flow chart of pilot scale sewage treatment plant based on Electro-

Figure 1: Schematic
coagulation in 1T Delhi
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Photos and Video of pilot scale plant installed in IIT Delhi
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4. Materia! Properties: el e
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. 5.1, Live loads: sarare o

" 5.2 SuperImposed dead loads (SIDL): . -

5.3 Earthquake loads: I :

o o 5.4 Wind loads:,
6. Load combinations:

7. Special notes:
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varlou®
1. Introduction: Seradwhle 40 gnin  en 110
This report concerns with the design assumptions wn;llnsoph\f rlous | d upt
hulldingsin uttarakhand. This report Includes design F:;u ¢ sub " gtructlo
aecount while modeling and designing different “mldl s of structy | ste
illnth jevel the bullding s of RCC and above It the pullding - ot proce gse8.
the contractor has pgreed to procure steel tanks for varlous
2. Design philosophy and modeling: peen done ¥ finite
ee
The building had been designed as framed structure and model;::’h;a U 58 f,,md
stement based software ETABS 49.7.4. Column and bear el::rndatmn 2 fbesncon dered fixe
#ements while slab had been modeled as shell element. Foun! o 167 footing re ing on roc
{east 1.2m below stilt for foundation resting on soll and at least o ilowins broperty modiflers
Yo Incorporate the cracked section propertles of concrete members t
had been considered while modeling:
slab - 0.25.
followed.

Column - 0.7; beam - 0.35and
r15-13920 had been

Since the building is In earthquake prone area, ductile detalling as pe

3. Soil:
safe bearing capacity of soll has been considered asper the concerned bullding soll report.

4. Material Properties:
Concrete: M-25; Ec = 25000 N/mm?; Density = 25 kN/m’.
steel: FeS00D; E, = 2.0E+5 MPa; Density = 78 kN/m”.

structural steel — E250 (BR); Bolt grade — 10.9;
IS 814) — EX41XX with a ultimate stress of 410-510 MPa and a min yield stress

of 330 MPa;

- Steel deck -6mm thkchequered plate.

5. Loadings:
This section includes varlous loading applied on the stri-cture to deslgn various elements.
5,1. Live loads:
STP tank - 30kN/m?
- 5kN/m*

Machipe area

: oy jmposed dead loads (SIDL):
‘shiquered n}(f.tp'onlv:palntlng shall be done

'g}qum)g%u' Gt E S SS0R 0L B from coctosian, Weghvof

it
S '\' PR Fokerss
4 : VSRR O e b g N
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$.3 Harthquake loads:
Following parameters has been considered for earthquake loading:

Zone IV; 2 » 0.24; Soll tpe: \l; R = 4 (Steel bullding W
Importance factor = 1.0; Damping (§) = 2%

ith ordinary praced frame);

Calculation of base shear:

T, = 0.085*h""™;

Percentage of Iive load considered for selsmic

weight Is 50%.

Wind loads:
=k1*k2*k3*Vsi Terrain catego

W, = 47m/s, V2 ry - 2; Building class - 8

aximum force = Ci*A*PZ.

ol
. " 6. Load combinations:
The following load combination:
A) Limitstate of serviceability:
gt DL+LL
Ko DL+EQ
pDL+0.8LL+ 0.8 EQ
L B) Limitstate of collapse:
15DL+15LL
15DL+15 EQ
09DL+ 1.5EQ
1.2DL+1.2 LL+12 EQ

s have been considered for designing structural elements:

LLIs live load and EQ Is ei. «nquake loads.

Where, DL1s dea. 10ad,

,J? .
7, special notes:
& Since whe steel structure not showing any signs of uplift, 16 diameter holing down bolts

=
il

provided to at least two adjacent edges of building.

. Bracingshall b€
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BOLTS COMMECTION DETAL

CHEQUERED PLATE JOINT DETAIL
ETHER OF BOLT OR WELDING CAN BE DONE

WELD CONNECTION DETAL
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ABSTRACT

In this study, a pilot test of el.ecrraco:guhrion (EC with aluminium electrodes) of natural municipal
wastewater was performed. In view of the obtained results and the unique and innovative nature of
the proposed procedures and solutions, EC can be regarded not only as a preliminary purification
step, but also as a comprehensive alternative to other wastewater treatment methods. Electrocoag-
ulation was conducted at constant current, and changes in voltage were registered continuously to
control and calculate energy consumption. After 2 h (7200 s of EC -+ 1800 s of additional sludge set-
tling), initial colour (2140-2570 mg/L) was removed in 86-99.5%, turbidity (87.5-149 mg/L) - in 100%,
suspended solids (250-340 mg/L) - in 88.5-91%, COD (609-737 mg/L) - in 60.8-63.5%, and phos-
phorus (10.0-10.7 mg/L) - in 94.5-86%. As expected, a higher electrocoagulant dose at higher energy
consumption improved the efficiency of wastewater treatment, but energy consumption was not
directly proportional to the treatment efficiencies of elecrmmaiulated municipal wastewater. The
obtained results of sewage purification seem to be promising both economically and technologically.
They fulfil Polish standards of effluent quality, except for COD whera higher efficiency is required.
EC poses a viable alternative to other wastewater treatment methods and should be considered asan

o

(5 e T
et el

step in municipal wastewater treatment.

Keywords: Electrocoagulation EC; Al-electrodes; Energy consumption; Sewage

1. Introduction

Biological treatment of wastewater, the most popu-
lar sewage treatment method, is characterized by very
low efficiency at low temperatures [1-3]. At low tem-
peratures (5-10°C), the efficiency of most biological
processes decreases considerably, and the effectiveness
of suspended solids, COD and phosphorus removal is
reduced significantly. Therefore, a biological purification
of wastewater, in cold regions, should be supported such
as chemical coagulation or, alternatively, electrocoagula-
tion, which will significantly reduce the loading to bio-
logical stages.

*Corresponding author.

Electrocoagulation (EC) is easy to control, which is an
important consideration in wastewater treatment systems
for single houses and portable water treatment units [4,5].
When aluminium electrodes are used, the formation of
the aluminium coagulant can be described with the use of
the following equations representing the main electrode
reactions:

2nAl° -6ne=2nAl" Q)

6(n-x)H,0+6(n-x)e=6(n-x)OH" +(n —x}Hz(T] @)

The formation of a positively-charged, colloidal alumin-
ium electro-coagulant is described by the following reaction
equation:

1944-3994 / 1944-3986 © 2017 Desalination Publications. All rights reserved.
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2nAI™ +6(n- x)OH™ = {AI(OH),},  +2xAI* ®)

The above reactions are accompanied by minor oxy-
gen polarization of the cathode (the value of n in the above
equations is significantly higher than the value of x), which
induces a minor increase in the pH of electrocoagulated
wastewater:

%x O, (from water) + 6x e+3xH,0 =6x OH" @

EC poses an alternative to chemical treatment [6,7], in
particular with regard to low transportation costs of Al
from Al-electrodes which is nearly 10 times lighter than
Al from AL(SO,),-18H,0. The availability of cheap electric-
ity and /or the addition of seawater to wastewater treated
by EC could reduce the costs associated with this method
[8-10]. Such an approach has already been tested in Nor-
way by Foyn [11]. Surprisingly, Al-Zuhair et al. [12] noted
a 10-15% increase in EC efficiency when the temperature
of treated wastewater was decreased by 15°C, which may
suggest that this method is more suitable for cold climate
regions. Similarly to coagulation, the main stages of EC
are destabilization and flocculation of the colloidal system
[13-15). Electrochemical treatment of sewage [16-19] and
other types of wastewater, such as baker's yeast [20], chips
[21], pulp and paper [22,23], has been widely researched.
Under these conditions, wastewater disinfection [24]
also by chlorine evolution at the anode [10,19] may be an
important part of the electrocoagulation process. During
laboratory experiments, a variety of practical improve-
ments have been suggested for the EC process to lower
the coagulant dose, including: a) wastewater recirculation
[25], b) the use of electrodes that are specifically shaped to
account for the unique parameters of treated wastewater
and c) changes in the direction of current flow [26] for elec-
trode self-cleaning [27].

In this study, selected innovative solutions for sewage
EC, which had been previously tested only in a laboratory
setting, were analysed in semi-industrial conditions. The
following unique solutions were applied in a pilot experi-
ment: a) sewage flow during recirculating EC was enforced
by the shape of the electrodes and the electrolyser, and the
electrolyser can be easily adapted to process large quanti-
ties of wastewater, b) electrode self-cleaning was induced
by changes in the direction of current flow on the electrodes,
<) the optimized frequency of changes in the direction of
current flow on the electrodes (every 256 s) was sufficient
for electrode polarization. In view of the unique and inno-
vative nature of the proposed procedures and solutions, EC
can be regarded not only as a preliminary purification step,
but also as a comprehensive alternative to other wastewater
treatment methods.

2. Materials and methods

Sewage from Reszel (Poland, 5000pe) was used in this
pilot test. Raw sewage was characterized by the following
average parameters: pH = 6.89-6.97; Turbidity TU = 87.5-
149 mg/L, Suspended Solids SS = 250340 mg/L; Chemical
Oxygen Demand COD = 609-737 mg/L; Total Phosphorus
P = 10.0-10.7 mg/L. A pilot system for EC of municipal

’\é

wastewater, equipped with Al-electrodes, was designed
and constructed specifically for this test. The diagram of a
recirculation system for sewage EC is shown in Fig. 1,

550 g NaCl was dissolved in 100 L of sewage to increase
its specific conductance k to 2.2:10” Q--cm™. Then, 26 mL
of concentrated HCI (36%) was added to decrease pH and
dissolve the passive layer of the anode [28). According
to some researchers [10,19,24], disinfectant chlorine can
be generated electrochemically under the above condi-
tions. Next, 100 L of sewage was recirculated at 200 L/h
between the small electrolyser and the large container
for 1 h (Fig. 5) or 2 h (Figs. 3 and 4). Nine Al-electrodes
with the width of 46 cm, height of 16 cm and thickness of
0.3 cm each, spaced at 2.3 cm, were installed in the glass
chamber. This unique arrangement contributed to max-
imum contact between the electrodes and wastewater
(Fig. 1, “6”). The pH in the container was maintained at
6.0 by adding small amounts (14-19 mL) of concentrated
(36%) HCI during the process.

EC was conducted at constant current. Changes in volt-
age were registered continuously (Fig. 2), and the mean
value of U was determined for controlling and calculat-
ing energy consumption. Programmable power supply for
the electro-coagulator and the microcomputer controlling
the system (10 and 11 in Fig. 1) changed the direction of
the current on the electrodes every 256 seconds (based on
the results of previous laboratory tests [27]) to: a) facilitate
“sophisticated” self-cleaning of the cathode which became
a soluble anode after every 256 s, b) minimize polariza-
tion loss. The electro-coagulant dose was proportional
to the time of electrolysis according to Faraday’s law,

Fig. 1. Diagram of a recirculation system for sewage EC 1 -
wastewater reservoir, 2 - treated sewage tank, 3 - pump for fll-
ing the tank, 4 - volume counter, 5- valve for draining the tank,
6 - electro-coagulator (Including the top view), 7 - recirculation
pump, 8 - volume counter, 9 - power supply for the recircula-
tion pump, 10 - programmable power supply for the electro-co-
agulator, 11 - microcomputer controlling the system.
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m = ki-t, where the electrochemical equivalent of alumin-
jum is k = 27/(96500:3) = 9.3:10~ g-A"'s”, although

vious research [29] demonstrated that it could be h.l£
Samples for analysis were collected from the supernatant
every 10 min Colour, turhidity (TU), suspended solids
(SS), total phosphorus and COD were measured in the
DR 2800 HACH-Dr Lange system, and pH was controlled
with the Hanna Instruments HI 8424 pH-meter. After EC,
treated sewage was sedimented for 30 min, and three final
samples were collected from the supernatant for analysis.
The mean values of parameters describing treated waste-
water are given in Figs. 3-5, and the percent error (+ %)
of 55, P and COD values is presented in Table 1. In Polish
wastewater treatment plants, the maximum concentration
of phosphorus in purified wastewater is 5 mg/L. Initial
phosphorus concentration in the analysed sewage was
close to 10 mg/L. Therefore, the common denominator
for comparing the obtained purification results was the

removal of 50% P.
%
Colour removal (70.2 %)
|
” 5
“|
40 + * +
20
.*
LR
slhoe * time [s)
0 2000 4000 6000 8000
%
100 §S removal (74.3%)
80 I
60 -
I ey i A A
A
20 - ada
A gAA
f ol— A lll'l"ll_[\l]
o 2000 0o 5000 00
e Fig. 3. Puri
TU,:118,55.=350,OOD,—0CDD,-609~32611131L(—16.5%).

(€, Trerer ffamor)

sfemdt srdrean
fermfor Gue, aferfe
rrapreft

ﬁonn!leWIge!reltedbyECltfslﬂﬁ,U-2.65\’,!:?2003.])!{,-6,93+15rnLHC1.P.- 10.0, Colour,_ = 2520,

3. Results and discussion

The purification of recirculated sewage treated by _EC
with Al-electrodes is shown in Figs. 3-6 as the following
relationship:

in:puri!ymmwfl%I:ﬂﬁmofdmmlyﬂv)
The first run of EC was performed at 1 = 10A during ¢ =

2 h (Fig. 3).
D!fnngECalnnmmm ions formed by electrolytic dis-
solution of the aluminium anode are transferred to waste-
. Positivel colloidal [AI(OH),} in
sewage [Eq. (3)) is gradually bound to wastewater impuri-
ties (responsible for the values of TU, S5, P and COD). After
aggregation, agglomeration, flocculation and sedimenta-
tion of the sewage sludge, the liquid phase of treated waste-
water is gradually separatedkomimpuriﬁseyqxﬁsedby
theva]uesoi'IU,SS,PandCDD.AMZhofEC,d\eird-
tial colour (2520) was finally removed in 70.2%, turbidity
(148) —in 98%, suspended solids (350) - in 74.3%, and phos-
phorus (10.0 mg/'[.}—inﬂ.l%.’meelacuo-coaguhm dose
rquixedtoa&ievetheabmmﬂ:swas:

m=93-10%g-A" s" 10 A-7200s=67g Al/100L (5

Ao:wdhgtot}mdatahﬁg.s,lessﬂ(appm
62.5m,gAl/L)wasrequjmd(t=6?:'.Us)touettrmPolish
sewage treatment standards with regard to (-50%) phos-

removal. Unfortunately, the final COD of 289 mg/L
(uptoéo.s%)didmtcm!ormtoﬂ\ePdishmquhmmts,
i.e.lSClms/LThemgymnsumplimmtedwith&w
introduction of 6.7 g of Al to 100 L of treated sewage was:

E=2.65V-10A-2h =53Wh /100L ©®
=053 kWh per tonne of sewage

TU removal (98 %)
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% Colour removal (99.5%) % TU removal (100%)

100 .I 100 L I ]

80 | i +* * 80 °

L * 80

a0 40 P

10 4 g 0

- t.'._,_!‘_’_,. time [s] e e ®ang® time (s]

1) 2000 4000 6000 8000 0 2000 4000 6000 1000

% SSremoval (88.5%) % P removal (94.5%)
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© | A A il ™1 | |
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60 A 60 | 5
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y m B

40 40 -

20 & A A A 20 | i u
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] 2000 4000 6000 8000 o 2000 4000 §000 8000

Fig. 4. Purification of sewage treated by EC at I = 13 A, U =28 V, t = 7200 s, pH, = 692 + 14 mL HC, P_= 107, Colour,_ = 2140,
U =

§7.5, S5, = 260, COD, — COD, = 737 — 289 mg/L (~60.6%).
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% P removal (96%) |
100 |
r we®
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. =l time (s]
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Fig. 5. Purification of sewage treated by ECat [ =15 A, U=32V, t =7200 s, pH, = 6.89 + 15 mL HCL, P, = 10.7, Colour, = 2570, |

TU, = 149, SS, = 340, COD,— COD, = 737 — 269 mg/L (~63.5%).

Table 1
Parameters and results of pilot EC of municipal wastewater
No. of run Al-dose Energy consumption sS P COoD
g/tonne kWh/tonne [%] removal
1 67 0.530 743+12 791+ 44 4651 5.0
87 0.728 88515 945445 608155
3 100 0.960 91.0+17 9%6.0x4.3 635116
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Therefore, energy consumption required to remove 50%
of P was 0.49 kWh per tonne of sewage (62.5 mg Al/Lwas
consumed). Al-anode dissolution and energy consumption
are the main costs associated with EC maintenance.

The second run of EC was performed at I = 13 A during
t =2h (Fig. 4). Those parameters (Iand 1) were selected based
on numerous laboratory experiments and trials [29-31].

After 2 h of EC, the initial colour (2140) was removed in
99.5%, turbidity (87.5) in 100%, suspended solids (250)- in
88.5%, and phosphorus (10.7 mg/L) in 94.5%. The electro-co-
agulant dose required to achieve the above results was:

m=9.3-10“’g-A"-s"-'l3A<72009=8.7gAI/100L 7)

According to the data in Fig. 4, less Al (approx.
58.6 mg Al/L) was required (¢ = 4850 s) to meet the Polish
sewage treatment standards with regard to (-50%) phos-
phorus removal. Unfortunately, the final COD = 289 mg/L
(60.8% removal) did not conform to the requirements, i.e.
150 mg/L. The energy consumption associated with the
introduction of 8.7 g of Al to 100 L of treated sewage was:

E=28V-13A-2h=728 Wh/100L ®
=0.728 kWh per tonneof sewage

Therefore, energy consumption required to remove 50%
of P at 58.6 mg Al/L was 0.49 kWh per tonne of sewage. It
means that energy consumption required to remove 50% of
Pisthesame at I =13 Aand I = 10 A, although less Al was
consumed at =13 A.

In the third run of EC (Fig. 5), current was increased to
I=15A.

After 2 h of EC, the initial colour (2570) was removed in
86%, turbidity (149) - in 100%, suspended solids (340) — in
91%, and phosphorus (10.4 mg/L) - in 96%. Due to higher
I=15 A, the electro-coagulant dose required to achieve the
above results was:

m=93-10"g-A" s -15A.7200 s =10g Al/100L (9

According to the data in Fig. 5 and according to expec-
tations (Figs. 3 and 4), less Al (approx. 55.5 mg Al/L) was
required to meet the sewage treatment standards with

to (-50%) phosphorus removal. However, the final
COD of 269 mg/L (up to 63.5% removal after EC) did not
fulfil the Polish requirements. Similar or even worse results
were obtained in numerous laboratory experiments and
trials [29-31]. The energy consumption associated with the
introduction of 10 g of Al to 100 L of treated sewage was:

E=32V-15A-2h=96Wh /100L 10)
= 0.96 kWh per tonne of sewage

Therefore, energy consumption required to remove 50%
of P (at 55.5 mg Al /L) was 0.53 kWh per tonne of sewage. It
means that energy consumption required to remove 50% of
P at | = 15 A was slightly higher thanat /=10 Aand [ = 13,
but less Al was consumed at I = 15 A. Considering the final
results of purification (final removal of Colour, TU, 5 and
P, Fig. 5), a compromise between Al-anode dissolution and
energy consumption has to be reached.
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As expected, a higher electrocoagulant dose at higher
energy consumption improved the efficiency of waste-
water purification. The data presented in Table 1 indicate
that the improvement in the purification degree of elec-
trocoagulated waste may not be cost-effective in prac-
tice. When energy consumption is increased by 45% and
aluminium consumption (Al electrodes) is increased by
33%, the corresponding increase in removal efficiency
(SS, P and COD) is only around 17%. However, operat-
ing costs (consumption of Al electrodes and energy) can
be adapted to local needs and requirements. One of the
greatest advantages of the proposed EC method is that it
is easy to control by changing the current flowing through
the electrolyser.

As mentioned in the Introduction, EC and chemical
coagulation involve the aggregation, agglomeration and
flocculation of impurities with colloidal particles of alumin-
jum hydroxide and other aluminjum compounds in the sys-
tem after the hydrolysis of aluminium cations [32].

The diagram in Fig. 6 presents a simple model for the
aggregation and flocculation of phosphates and COD
with colloidal (A(OH),},. From the physicochemical

int of view, this process involves bridging of posi-
tively-charged, colloidal {Al(OH),}, adsorbents by nega-
tively-charged sewage impurities, and the adsorption of
other wastewater impurities (such as phosphate anions)
by colloidal {Al(OH),}, adsorbents [30]. In industrial
practice, this aggregation mechanism is known as sweep
flocculation [15,32]. Sewage impurities are agglomerated
in sludge, and sludge is separated to produce treated
wastewater.

In the fourth run (Fig. 7), in order to validate the data
from purification trials 1,2 and 3, the duration of the exper-
i{gtmtwas reduced to 1 h of EC at the current of I =15 A

ig. 5).

After 1 h of EC, the initial colour (2170) was removed
in 63%, turbidity (102) - in 100%, suspended solids (270)
— in 71%, and phosphorus (10.7 mg/L) - in 51%. Since the
fourth run of EC was twice shorter, the electro-coagulant
dose required to achieve the above results was also twofold
lower (50 mg Al/L). In such conditions purification results
were not satisfactory, except for the final removal of P after
0.5 h of additional sludge settling. Therefore, EC has to last
longer under practical conditions.

The results obtained during EC of municipal wastewa-
ter indicate that EC can pose a viable alternative to other
wastewater treatment methods and can be seriously con-
sidered as an initial process of municipal wastewater puri-
fication.

s P-PO

\ coD =
coD J
L]

Fig, 6. Aggregation and flocculation of ihouphates and COD in
wastewater e

ocoagulated with Al electrodes.
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4. Canclusions

Municipal wastewater treated by the pilot electrocoag-
ulation method (EC) is purified equally or more effectively
than sewage treated in a laboratory. The costs of the main
wmpmemsoﬂheECsymmmdetzrminedbyﬂmpricmd
aluminium and energy. Therefore, a certain compromise has
to be reached to match the specific requirements of a waste-
water treatment plant. In the described pilot test: a) the max-
imum energy consumption associated with 55.5 mg Al/L
was 0.53 kWh per tonne of sewage and b) the minimum
emrgyom-mzmpﬁonassodated with 62.5 mg Al/L was 0.49
kWh per tonne of sewage. Sewage purification results seem
pmmi.sing,mdﬁnzyﬁ;lﬁl?oﬁshefﬂumtqu&litymdmds,
excluding COD where higher effidency is required, which is
caused by the dissolved fractions. Electrocoagulation alone
can pose a viable alternative to other wastewater treatment
methods in most cases and will be an important initial step,
where biological processes are required to remove dissolved
COD during municipal wastewater purification.
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Abstract — Treatment of sewage wastewater has become an
absolute necessity because sewage is main point source
pollutant on global scale. An innovative, cheap and effective
method of purifying and cleaning wastewater before
discharging into any other water system is needed. Wide
ranges of wastewater treatment techniques are known which
include biological process and physicochemical process.
Study has been made to replace the biological treatment of
sewage by electrochemical process with consideration to
achieve desired water quality. Present study was conducted
to investigate the applicability of the electro-coagulation
technique for the treatment of sewage wastewater. In this
study lab-scale electro-coagulation was carried out for the
treatment of raw sewage wastewater at different operating
time i.e 15min, 20min, 25min, 30min using Aluminum as
Cathode-and-Mild steet-asa-Anode; with 15mm and 10 mm
electrode spacing, supplying 24v and 10amp. It is observed
that: the"batet-which-{s operated,at 10Amp for 30 min has
maximum removal efficiency c:l’it:O[)."E SS ie 95% &
86% respectively at optimum pH 8.3. {

Keywords: Sev ectro-Coagilation; COD removal
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_ 1, INTRODUCTION

Sewage is the main point source pollutant on a global scale
[5]. So, direct discharge of raw orimproperly treated sewage
into the"warer'body'is one of'the main’ sources of pollution
[5]. Sewage normally consists of biological, chemical and
physical constituents which usually high in Bio-chemical
Oxygen demand (BOD), Chemical Oxygen Demand (COD)
and Suspended Solids (SS). There are two main objectives
of wastewater treatment, one is protecting the environment
and other is conserving fresh water resources [1].
Nowadays, many treatment plants use the biological process
in treating sewage water but there are also disadvantages for
that process. Besides, this Conventional biological treatment
needs aeration for days and growth of bacteria. To enhance
the removal efficiency of Suspended Solids (SS) in
conventional treatment, chemical coagulant such as alum,
ferric chloride, ferric sulfate and lime are usually used
resulting in suspended solid removal efficiency ranging
between 80% to 90%. The major disadvantages of chemical
precipitation process for the removal of SS and COD are
that it involves the addition of chemicals which can be
costly and result in the increase of Total Dissolve solids
(TDS). Research in the past few decades, have shown that
the Electro-Cosgulation is 8 promising treatment method
and have potential to treat variety type of wastewater
including sewage.

Electro-coagulation treatment offers an alternative to the use
of chemical coagulant such as metal salts or polymer for

breaking the pollutants because during the Electro-
coagulation process, the electrode can generate the metal
hydroxides that destabilized and aggregate the suspended
particles and precipitates. It is a complex process involving
chemical and physical mechanism operating simultaneously
to remove the organics from the sewage wastewater. [t
involves 3 successive stages
1) Formation of coagulants by Electrolytic oxidation
of the sacrificial electrode such as mild steel.
2) Destabilization of contaminants, particulate
suspension and breaking of emulsion.
3) Aggregation of destabilized phase to floc
formation. (Mollah et al., 2014)
Mein aim of the study is to investigate the potential of
Electro-Coagulation process using Mild Steel electrodes in
the removal of COD and SS from Domestic wastewater. The
effect of electrolysis time, inter electrode distance for the
removal of parameters are discussed.

1.~ MATERIALS AND METHODS

A. . Sewage Water Samples

Raw sewage wastewater samples were collected from the
Pirana 106. MLD. sewage treatment -plant located in
Ahmedabad, Gujarat. The composition of sewage
wastewater then characterized to identify the pH, SS, COD,
TDS.

B. Experimental Set-up

The batch experimental set-up shown in Fig. 1. The
Electrochemical unit consists of an Electrocoagulation cell,
a DC power supply and the electrodes (4 Aluminum as
cathode and 3 Mild Steel as anode). A Monopolar electrode
having same dimensions (230mm X 170 mm X 3mm) as an
anode and cathode which spacing of 10mm and 15 mm
(depending on the experiment) between each other. The total
effective area of electrode was 78200 mm2. All the
clectrodes were washed with dilute HCl before every
experiment conducted.
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I, y'ﬁ INTRODUCT[ON

Seviage is the main point source’ ';Iln:g\t on a global scale
[5]. So, direct discharg erly treated sewage
into ‘the dyis oné of the main sources of pollution
[5]. Sewage normally oonsists of bnologlcal chemical and
physical constituents which usually high in Bio-chemical
Oxygen demand (BOD), Chemical Oxygen Demand (COD)
and Suspended Solids (SS). There are two main objectives
of wastewater treatment, one is protecting the environment
and other is conserving fresh water resources [1].
Nowadays, many treatment plants use the biological process
in treating sewage water but there are also disadvantages for
that process. Besides, this Conventional biological treatment
needs aeration for days and growth of bacteria. To enhance
the removal efficiency of Suspended Solids (SS) in
conventional treatment, chemical coagulant such as alum,
ferric chloride, ferric sulfate and lime are usually used
resulting in suspended solid removal efficiency ranging
between 80% to 90%. The major disadvantages of chemical
precipitation process for the removal of SS and COD are
that it involves the addition of chemicals which can be
costly and result in the increase of Total Dissolve solids
(TDS). Research in the past few decades, have shown that
the Electro-Coagulation is a promising treatment method
and have potential to treat variety type of wastewater
including sewage.

Electro-coagulation treatment offers an alternative to the use
of chemical coagulant such as metal salts or polymer for
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breaking the pollutants because during the Electro-
coagulation process, the electrode can generate the metal
hydroxides that destabilized and aggregate the suspended
particles and precipitates. It is a complex process involving
chemical and physical mechanism operating simultaneously
to remove the organics from the sewage wastewater. [t
involves 3 successive stages
1) Formation of coagulants by Electrolytic oxidation
of the sacrificial electrode such as mild steel.
2) Destabilization of contaminants, particulate
suspension and breaking of emulsion.
3) Aggregation of destabilized phase to floc
formation. (Mollah et al., 2014)
Main aim of the study is to investigate the potential of
Electro-Coagulation process using Mild Steel electrodes in
the removal of COD and SS from Domestic wastewater. The
effect of electrolysis time, inter electrode distance fo: the
removal of parameters are discussed.

II.  MATERIALS AND METHODS

A Sewage Water Samples

Raw sewage wastewater samples were collected from the
Pirana 106. MLD, sewage treatment. plant located in
Alimedabad, Gujarat. The composition of sewage
wastewater then characterized to identify the pH, SS, COD,
TDS.

B. Experimental Set-up

The batch experimental set-up shown in Fig. 1. The
Electrochemical unit consists of an Electrocoagulation cell,
a DC power supply and the electrodes (4 Aluminum as
cathode and 3 Mild Steel as anode). A Monopolar electrode
having same dimensions (230mm X 170 mm X 3mm) as an
anode and cathode which spacing of 10mm and 15 mm
(depending on the experiment) between each other. The total
effective area of electrode was 78200 mm2. All the
electrodes were washed with dilute HCI before every
experiment conducted.

i

Fig. 1: Schematic diagram of experimental set-up
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C. Specifications of lab-scale model
Sr No | Physical Features Dimensions
| Reactor Dimensions 380))( 235 X 255
| mm
2 Liquid Depth 210mm
3 Width of Baffle 50mm |
4 Volume of Reactor 221 ]
5 No of Electrode 4 Al +3 MS
6 Electrode Dimensions 230mm x 1 70mm
7 Electrode Area 78200mm-
8 Thickness of Electrode 3mm
9 Distance between Electrode | 15 mm & 10mm

Table 1: SPECIFICATION OF LAB-SCALE REACTOR

D. Electrodes for Lab-scale Model

In the present work Aluminum used as Cathode and Mild
steel used as Anode. Electrode design is one of the most
important factor that affects the Electro-coagulation process.
Electrode design affects the release of coagulants in the
solution and the bubble type.

g, :Electrodu‘gil‘vta.tegal
E. Exper{m Bilprocedure i_..‘
The;‘ experimentsiwere carried  out %‘ a_batch mode.
Monopolar electrodes used with electrode distance 15mm

and . 10_mm. %hmlasrs .and_.;f«égﬁﬁre fixed in power
supply “unit“Each ‘run"' was “carri at time interval of
15min, 20min, 25 min, and 30 min, once the DC power

supply was started. Experiments were carried out to
Determine the effect of electrode  material,
Electrocoagulation time, interelectrode distance and initial
pH. After the experiment 500ml treated sample was taken
from each plate and then kept undistributed for 60 min in
order to allow the flocs to settle. Subsequently afier settling
the sample of supernatant was collected to perform the
analysis of TDS, SS and COD.

Cosgulation process Scam geacration
. Fig. 3: Electrocoagulation Process

rgoreft

1I. RESULTS AND CONCLUSION

A Characteristics of raw sewage water

Parameter Avg Value
COD(mg/L) | 506
SS(mg/L) 182
TDS(mg/L) | 847

pH 7.1

Table 2: Average raw sewage characteristics of 106 MLD,
Pirana, Ahmedabad

Parameter | Avg Value
COD(mg/L) 506
SS(mg/L) 182

TDS(mg/L) 847
pH 7.1

J

B. Effect of electrolysis time

As shown in fig 4 as the time of electrolysis increase
comparable changes in the removal efficiency of COD, SS,
TDS and pH are observed. Reactive time also influence the
treatment efficiency of Electrocoagulation Process because
the more time consume the more production rate of
hydroxyle and metal ions are produced on the electrodes.

Parameter Raw | 15min | 20min 25min 30min
coD(MgAy 4576 | s2 31.2 2 208
%removal . 7] 3 84 98
ssMg/) a0 [ 10 | 120 ) © |
%removal - n n % 86
TOS{Mg L} 7% | 758 748 742 734
%removal . “ 83 80 70
P 36 |80 | 81 [ 81 [ 8
Energy 631 | 84 10.52 126
consumption{kwh/

m’)

Table 3: Effect of Electrocoagulation time on parameters
c Effect of interelectrode distance

% removal of COD for 15 mm and 10mm
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Fig. 4: Effect of inter electrode distance on COD
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and SS removal using MS and Al electrode, current density
42A/m?2 and for 15 min, 20min, 25min, 30min Ec time.

The effect of interelectrode distance shows a significant
result in this experiment,

[ Electrolysis time(min) | COD(% removal) | SS(%removal)

[ 15mm | 10mm | 15mm | 10mm
15 23 88 35 72
20 30 93 50 72
25 32 94 60 86
30 50 95 77 86

Table 4: Effect of electrolysis time on COD and SS removal

As shown in fig 4, when interelectrode distance increases
the efficiency of COD and SS removal decreases slightly
because the rate of electron transfer is become slower.
Variations of the percentage removal with inter electrode
distance is shown in figure below,

Iv. CONCLUSION

In this study the EC process was found to be an effective
method for the treatment of Domestic wastewater. The
effect of operational conditions such as electrolysis time, pH
and inter electrode distance on removal of COD and SS was
examined. The result showed that the removal of COD and
SS increase with increase electrolysis time except for pH
and inter electrode distance. The highest removal efficiency
of QOD by 95%, SS by 82% occurred at 42A/m2 current
dcnslty, 10mm electrode distance and pH 8.3 in 30min of
opcfntmg time by Mild Steel elcctiode
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Abstract

Sewage has become a major point-source pollutant on a global scale. The
management and treatment of ‘wastewater is important to ensure that it is
processed to a safe quality before re-use or disposal. The purpose of this study
is to investigate the effectiveness of the electrocoagulation process in treating
wastewater as an alternative to conventional methods to treat sewage. A 2 litre
batch electrocoagulation unit was set up consisting of 4 monopolar electrodes
connected to a DC power supply and the process was investigated for
chemical oxygen demand, ammonia, and phosphates reduction. Iron and
aluminium were comparatively used as the treatment electrodes, and effects of
operating conditions like applied voltage and treatment time were investigated.
Voltage was varied from 5V, 10V and 15V for 30 and 60 minutes treatment
duration and aluminium gave better results than iron. The optimum conditions
were experimentally determined to be 15V at 30 minutes treatment using
aluminium, to give 92% COD removal, 100% phosphate removal and 61%
ammonia removal using DC current converted to alternating pulse current by
i use of a circuit. The experimental results showed electrocoagulation to be a
feasible process in the treatment of wastewater.

l Keywords: electrocoagulation; wastewater treatment; applied voltage; COD
removal; phosphate removal; ammonia removal; monopolar electrodes.
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INTRODUCTION

Sewage is the main point-source pollutant on a global scale [1]. The biological and
chemical composition of sewage is usually high in Biological Oxygen Demand
(BOD), Suspended Solid (SS) and Chemical Oxygen Demand (COD). So, direct
discharge of raw or improper treated sewage into the water body is one of the main
sources of pollution on a global scale [1]. Wastewater treatment serves two main
objectives, protecting the environment and conserving fresh water resources [2].

Treated municipal wastewater is considered, in many major cities of the world, as a
supplementary water source for several uses such as agricultural irrigation,
landscaping, industrial activities (cooling and process needs), groundwater recharge,
recreational and other uses. The continued dependence on treated municipal
wastewater for the previously mentioned uses coupled with emerging stricter
policies/guidelines for such uses prompted scientists and researchers to concentrate in
improving current treatment technologies and to come up with innovative ideas to
treat municipal wastewater in an efficient and cost effective manner [3].

The most common conventional methods of treating sewage include Activated Sludge
Process, Aerated Lagoons (Oxidation Ponds), Biological Trickle Filtration systems
and Anaerobic Digesters. The major disadvantages of most of the conventional
methods is that they consume a lot of space and require long periods to process
sewage. Simple and efficient sewage water treatment systems are urgently needed in
developing countries [4].

Electrocoagulation is one of a simple method to treat wastewater efficiently [5].
Electrocoagulation (EC) is an emerging technology that combines the functions and
advantages of conventional coagulation, flotation, and electrochemistry in water and
wastewater treatment [6]. It is a complex process involving chemical and physical
‘mechanisms operating simultaneously to remove pollutants from wastewaters [2].
Therefore the potential of electrocoagulation to treat multiple contaminants must be
studied. Wastewater is the main cause for irreversible damages to the
environment and also contributes to the reduction of fresh water reserves,
creating threats to the next generation [7]. Sewage treatment plants are then setup to
manage wastewater disposal from the sewer systems and processing this wastewater
to safe quality before re-use or disposal.

The purpose of this study is to investigate the treatment of wastewater using
electrocoagulation and study its effectiveness as an alternative treatment system to
already existing methods. Eyvaz et al. (2014) states that electrocoagulation (EC) has
gained many interest due to providing simple, reliable and cost effective operation for
the treatment of wastewaters without and need for additional chemicals, and thus the
secondary pollution [8].

Research, in the past few decades, have shown that electrocoagulation is a promising
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y type of wastewaters

treatment method and effectively potential to treat variet
palm oil mill

including dyes wastewater, tannery wastewater, restaurant wastewater,
effluent. food wastewater, potato chip manufacturing wastewater, urban wastewater,
and removing heavy metals [9-10]. Hence a multiple contaminant treatment system
could prove very beneficial for municipalities and this could lead to advancement in

water treatment technology.

METHODS AND MATERIALS

A schematic diagram of the experimental set-up is depicted in Figure 1. The
electrochemical circuit unit consists of an electrocoagulation cell, a D.C power supply
and the electrodes (aluminum and iron) and is shown in Figure 2. A magnetic stirrer
was put in place to keep the composition the sample homogeneous throughout the
treatment and set at 100 rpm. All the electrodes were washed with 5% HCI before
every experiments conducted. At the beginning of each experiment, 2000 mL of
Municipal wastewater was fed into the electrocoagulation cell and current was applied
to the circuit for 60 min. The amount of voltage that were applied to the system were
5, 10 and 15 V with maximum treatment time of 60 minutes. Every experiment was
performed at room temperature and experimental samples were taken at 5 minute
intervals of each run for COD, phosphate and ammonia measurements. Reagent grade
of chemicals were used without further purification in every experiment. The pH
value was determined by a pH meter (HACH HQI1d). The COD values were
measured using a Double Beam UV/VIS Spectrophotometer (PERKIN — ELMER).
Conductivity measurements were obtained using a Conductivity meter (Eutech CON
5100). Phosphates and ammonia measurements were obtained using a Single Beam
Ultra-Violet Visible Spectrophotometer (HACH-LANGE DR 6000). The system's
current was provided by a regulated D.C power with maximum 30V and 3A output
volume and current respectively with a 2cm gap between them.

Figure 1: Electrocoagulation unit setup
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Figure 2: Circuit diagram of electrocoagulation reactor setup

Effect of electrode material

Aluminium and iron were compared for their treatment efficiency. The varied
parameters were voltage and treatment time for each electrode.

Effect of Applied Voltage

Voltage was varied from 5V, 10V to 15V. Each voltage was run on a fresh sewage
sample. The electrodes were washed with 5% HCI and rinsed with water before and
after each treatment in order to remove all dirt from the electrodes [11-12].

Effect of treatment time

50 ml samples were taken after 30 minutes and 60 minutes treatment time. These

were filtered and preserved with concentrated H2SO4 at 4°C for analysis. The amount

of electrode material used up in the treatment was determined using Faraday’s Law
itM '
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RESULTS AND DISCUSSION
pH and conductivity

The effect of pH and conductivity were not subjects of this study, but were analyzed
before treatment was carried out to ensure that their values could suffice
electrocoagulation. From literature near neutral pH and conductivity in the range
>50mS/cm was adequate for electrocoagulation. Domestic wastewater has a fairly
good concentration of dissolved salts like NaCl which enable the conduction of
current.

Treatment using iron

The EC process was first applied using iron electrodes and the results shown in Table
1.

Table 1: Characteristics of raw and treated wastewater for iron at 5, 10 and 15 volts

5 VOLTS ~ Pre-Treatment 30-Minutes  60-Minutes
COD (mg/L) 346 2422 215
Phosphates (mg/L) 10.8 1.3 0.11
Ammonia (mg/L) 56.4 50.1 49.3
I0VOLTS . PreTreatment  30-Minutes  60-Minutes
COD (mg/L) 470 222 153
Phosphates (mg/L) 7.51 0.12 0.00
Ammonia (mg/L) 58.6 374 30.8
ISVOLTS = ' PreTreatment  30-Minutes  60-Minutes
COD (mg/L) 481 154 96.1
Phosphates (mg/L) 10.33 0.00 0.00
Ammonia (mg/L) 41.7 232 19.13

Removal Efficiency was calculated from equation 1:

Taking COD at 5 Volts, Removal efficiency (R %) was calculated from equation 1:

RY% (30minutes) = % 100 a)

=30%

(Tables showing Removal efficiencies are in the Appendix)
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Figure 5: Effect of time on removal efficiency at 15 volts
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Figure 6: Effect of applied voltage on removal efficiency after 30 minutes treatment
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Figure 7: Effect of applied voltage on removal efficiency after 60 minutes treatment

Table 1 shows the results obtained for iron at different voltages and different
treatment times. The best result was obtained at 15 volts after 60 minutes treatment.
COD, phosphates and ammonia were reduced from 481 mg/L, 10.33 mg/L, and 41.7
mg/L to 96 mg/L, 0.00 mg/L and 19.13 mg/L. Conversely, the lowest result was
obtained at 5 volts. Figures 3 to S show that increasing treatment time increases
removal and Figures 6 and 7 show that increasing voltage had a positive effect on
removal efficiency of all pollutants because of the increase in anode dissolution per
unit time. 80%, 100% and 54% removal efficiencies were obtained for COD,

phosphates and ammonia respectively.

Using iron electrodes, the treating solution began to change into a greenish color after
5 minutes and then switched into brownish color a few minutes later during treatment.
These particles are extremely fine and very hard to precipitate, the color was also hard
to wash from the vessels. Therefore all subsequent treatments were carried out using
aluminum.

TREATMENT USING ALUMINUM

Because of the problems associated with using iron, the results are associated with
aluminium

———
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Table 2: Characteristics of raw and treated water at 5 volts

Experiment 1 Pre-Treatment 30-Minutes 60-Minutes
COD (mg/L) 431 243.3 231.7
Phosphates(mg/L) 5.82 0.33 0.01
Ammonia (mg/L) 41.82 32.46 32.10
Experiment 2 Pre-Treatment 30-Minutes 60-Minutes
COD (mg/L) 300 178 162
Phosphates(mg/L) 15.3 0.8 0.01
Ammonia (mg/L) 59.9 48 46
Experiment 3 Pre-Treatment 30-Minutes '60-Minutes
COD (mg/L) 365 207 197
Phosphates(mg/L) 6.71 0.3 0.02
Ammonia (mg/L) 41.34 32.35 31.20

Table 3: Characteristics of raw and treated water at 10 volts
Pre-Treatment 30-Minutes 60-Minutes

Experiment 1
COD (mg/L) 315.1 98.3 52.7
Phosphates(mg/L) 5.65 0.13 0.00
Ammonia (mg/L) 6.37 3.81 2.35
Experiment 2 Pre-Treatment 30-Minutes 60-Minutes
COD (mg/L) 537 197 95.4
Phosphates(mg/L) 10.34 0.00 0.00
Ammonia (mg/L) 3.99 2.47 1.56
COD (mg/L) 481 168.3 60.2
Phosphates(mg/L) 7.6 0.00 0.00
Ammonia (mg/L) 45.7 27.42 20.15
Table 4: Characteristics raw and treated wastewater at 15 volts
Experiment1 Pre-Treatment  30-Minutes ~ 60-Minutes
COD (mg/L) 360 21.6 22
Phosphates(mg/L) 3.70 0.00 0.00
Ammonia(mg/L) 2.75 2.11 1
Experiment 2 Pre-Treatment ~ 30-Minutes 60-Minutes
COD (mg/L) 438 24.6 14.6
Phosphates(mg/L) 8.60 0.00 0.00
Ammonia (mg/L) 38.2 22.50 15.10
Experiment 3 Pre-Treatment 30-Minutes 60-Minutes
COD (mg/L) 273.3 17.3 0.00
Phosphates(mg/L) 13.1 0.00 0.00
Ammonia (mg/L) 11.4 6.56 4.22

The tables show that initial concentration is also an important factor to be considered
in electrocoagulation. From Table 2, comparing COD removal, it can be seen that a
higher initial COD loading meant a relatively higher COD loading in the final treated
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solution. The same is true with ammonia, which exhibits the same trend as COD.
Phosphate conversely did not seem to be affected by this factor. COD was in the blue
zone, ammonia red and phosphate blue according after 60 minutes treatment at 15
volts. 30 minutes treatment produced similar results.

Effect of Time:
100
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__ 80
£
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% 50 = COD
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Figure 8: Effect of treatment time on removal efficiency at 5 volts
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Figure 9: Effect of treatment time on removal efficiency at 10 volts
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Figure 10: Effect of treatment time on removal efficiency at 15 volts

Figures 8-10 show pollutant reduction to be a function of time. An increase in
treatment time results in a subsequent increase in removal efficiency. The best COD
reduction was observed after 60 minutes. The same is true with ammonia. 100%
phosphate removal efficiency just after 30 minutes at 15 volts, and at all voltages,
excellent phosphate removal was observed after 30 minutes.

Effect of Applied Voltage
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Figure 11: Effect of applied voltage after on removal efficiency 30 minutes treatment
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Figure 12: Effect of applied voltage on removal efficiency after 60 minutes treatment

Pollutant removal is observed to also be in accordance with Faraday’s law in terms of
increase in voltage. Removal efficiencies reached 46%, 84%, 99% for COD at 15
Volts in 60 minutes respectively. High removal efficiency for phosphate was obtained
at 5 volts reaching 98% in 60 minutes and 100% at 10 and 15 volts respectively. 23%,
60% and 63% removal efficiencies were obtained for ammonia at 5, 10 and 15 volts.

Effect of passivation

The effects of electrode passivation started developing after the electrodes were used
for several different treatments. The effect of the formation of a passive layer was not
initially considered but was only noted as after repeating the experiments three or

more times.

Table 5: Characteristics of wastewater before and after treatment using passivized

aluminium electrodes

S5VOLTS  PreTreatment  30-Minutes  G60-Minutes
COD (mg/L) 631.7 554.9 534.9
Phosphates(mg/L) 572 0.34 0.10
Ammoqia (mg/L) 40.5 39.3 36.2
10VOLTS  Pre-Treatment 30-Minutes 60-Minutes
COD (mg/L) 691 550.9 500.1
Phosphates(mg/L) 5.53 0.13 0.00
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Ammonia (mg/L) 39.2 36.5 34.5
1S VOLTS Pre-Treatment 30-Minutes 60-Minutes
COD (mg/L) 722.7 543.5 466.7
Phosphates(mg/L) 6.82 0.06 0.00
Ammonia (mg/L) 413 32.2 314
100
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Figure 13: Effect of passivation on removal efficiency after 30 minutes with varying
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Figure 14: Effect of passivation on removal efficiency after 60 minutes with varying
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A decrease in removal efficiency was observed over time as seen in Table 5 and
represents the final results using the passivized electrodes. Figures 13 and 14 show
that the lowest removal for COD was 12% at 5 volts after 30 minutes treatment and
the highest was 24% after 60 minutes treatment for COD. Ammonia removal
reduction was also significantly affected by passivation recording such low removal
efficiencies as 22% at 5 volts after 30 minutes and 24% was the highest at 15 volts
after 60 minutes. Phosphate removal was unaffected by passivation and high removal
of 100% was still maintained.

This passivation phenomenon occurred during the process and impeded the
oxidation/reduction reactions. The oxide layer reduced the ionic transfer between the
anode and the cathode directly, hindering the metal dissolution and indirectly
preventing metal hydroxide formation [8].

Application of alternating pulse current

Note should be taken that this method of analyzing the effects of passivation is a
novel process. Conductivity of the electrodes is decreased by the formation of the
oxide layer, which increases the resistance to the flow of current in the cell.

Table 6: Analysis of conductivity of aluminium before and after treatment using an
APC system

After Treatment

Before Treatment

VOLTAGE' /' " "CURRENT | 9 VOLTAGE i CU;
2 0.01 2 0.1
3 0.03 3 0.3
4 0.04 4 0.4
5 0.05 5 0.5

The notion of application of alternating pulsed current was brought about to reverse
the effects of passivation. At first, manual changing of polarity of electrodes was done
after 30 minutes of treatment. From literature passivation must decrease the
electrodes’ current conductivity, and this is observed in Table 6, the electrodes used
had lower conductivity before APC was applied to them. They had a little passivation
owing to the treatments they had performed. However, after electrocoagulation with
APC their conductivity was observed to increase.

- \

.‘" -

L 1(!_. 4
AR

rator TV,
L5 Aty

.
-

£

1 afldHedl
alolelole
f

Rty RFa@oT) N\




361

Studying the effectiveness of treating waste water using the electro coagulation process... 839
15 VOLTS
100 p— P & & e —®
90

80
70

50

30

20
10

Removal Efficiency (%)
8§88

5 10 15 20 25 30
Time (min)

a@==(0D =@=Phosphates ==@==Ammonia

Figure 15: Effect of electrocoagulation on wastewater at 15 volts for 30 minutes
using alternating pulse current

According to Figure 15 the rate of pollutant removal is high in the first 5 minutes and
the rate decreases as time progresses. As time approaches 30 minutes, rate of pollutant
removal decreases and reaches a monotonic state. This may be due to existence of

excess colloids for adsorption

CONCLUSION

Electro coagulation was successfully applied for the treatment of municipal
wastewater. The study was performed to evaluate the influence of different
operational parameters on the reduction of COD, phosphates and ammonia in
wastewater. Effects of type of electrode material, treatment time and applied voltage
were investigated and the following observations were made:

e Aluminium and Iron were compared and Aluminium gave better results.
Aluminium gave 99%, 100% and 62% removal efficiencies for COD,
ammonia and phosphates respectively while Iron gave 80%, 100% and 54%
removal efficiencies for the same parameters after 60 minutes treatment at 15
volts.

o Applied voltage was varied between 5, 10, 15 Volts. Pollutant removal
increased with increasing voltage because of the increased coagulant
generation per unit time.15 Volts gave the best results

o Application of alternating pulsed current was effective in reducing the effects
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passivation, with the conductivity of the already passivised electrodes
increasing after applying altemated pulsed current. This also had the effect of
increasing ammonia removal. At 15 volts, 30 minutes without the automated
alternating pulsed gave 40% removal while after alternating pulsed current
system gave 62% removal at the same time

e Phosphate was the most efficiently reduced pollutant, with 100% reduction
being recorded at all voltages, then COD 99% and ammonia 63% at 15 volts.
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APPENDIX

Removal Efficiency Tables:
A1: Removal efficiencies of COD, phosphates and ammonia using Iron at 5, 10, 15

volts
IRON 5 VOLTS | 10 VOLTS 15 VOLTS
COD 30 53 68
30 Minutes | Phosphates | 88 98 100
| i AT SRS e | SO
COD 5 | 61 | 80
60 Minutes | Phosphates | 99 | 100 | 100
Asimoils 13 o | 54

A2: Removal efficiencies of COD, phosphates and ammonia at 5 volts with varying

treatment time
5 VOLTS Experiment | Experiment | Experiment | Average
1 2 3
copauEY T | TR TR (e S0 42
30 Minutes | Phosphates 94 95 96 95
Ammonia | 220 | 20 25 e
cob | 46 46 46 46
60 Minutes | Phosphates 99 95 100 98
Ammonia 23 23 24 23
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A3: Removal efficiencies of COD, phosphates and ammonia at 10 volts with

varying treatment time
10 VOLTS Experiment | Experiment | Experiment Average
1 2 3
COD 69 63 65 66
30 Minutes | Phosphates | 98 100 100 99
Ammonia | 40 38 40 39
COD 83 82 87 84 |
60 Minutes | Phosphates | 100 | 100 100 100
Ammonia | 63 60 6 60

A4+ Removal efficiencies of COD,

phosphates and ammonia at 15 volts with varying

treatment time
15 VOLTS Experiment | Experiment Experiment | Average
1 2 3
CODWE 1| A0 (o4 D
30 Minutes | Phosphates | 100 100 100 100
Ammonia | 38 41 42 | 40
cop |99 97 100 99
60 Minutes | Phosphates | 100 100 % e | [OOSR 00
Ammonia | 63 60 63 62 |

AS5: Removal efficiencies of

COD, phosphates and ammonia afier treatment using

passivized electrodes
5 VOLTS | 10 VOLTS 15 VOLTS
COD 12 20 26
30 Minutes Phosphatm 94 97 99
Ammonia 3 A% 22
COD 15 28 35
‘ 60 Minutes | Phosphates | 98 100 100
L . Ammonia 10 12 24

L

CRI

'\‘50; E{
siferer=ft sHTeT
2ryfor HUS,

froferef.
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Srudving the effectiveness of reating waste water wving the electro coagulation process 843

A6: Removal efficiencies of COD, phosphates and ammonia with varying time
during time optimization experiment |
" SMinutes | 1OMinutes I 15Minutes | 20Minutes ]' 25Minutes Lulmimna |

|

o0 (@@ " [® [ 2
Phosphates 96 o8 9 100 100 100
Ammonia 35 38 j« | AR . % |
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DOCUMENT: WATER DEMAND & SEWAGE GENERATION

Description

in?.u.ni!:-zv!uogu!ua«lv!

Floaling Population: (NBC PART-9 TABLE-1)

Tolal Water Requirement per Day
Permanennt Population: (NBC PART-9 Clause no. o

Sewage STP Capacity (KLD)

Solid Wosle Generation as
perNBC

366

per Dayin
KLD (80% of Solid Waste/ Total Solid
Domastic+ Day Wasle
Fiushing) _ oy Generalion _
Diversity (Xg/day)
Fioating Population - Pilgrims 23800 015 255000 _
Permanent Staff including
_|Hospital w000 0.30 4.§.8l
Hospital: Nos of Bed .64 0.3 7.80
| Total KD 635.64 4,058 |
soy. KID 9% 600 540 as8 |
1 Summary S, (M— _
o |Totol Water Demond. L ||l|_|
b Totad Domestic Water Demand
c (Toar Aushing Water Demand —
] [To'ol Wasle Woler Generclion I
F Total Solid Waste Generation S—
olal Organic Solid Wasle
G Generafion (approximate 40% of
Total Solid Wasta)

Corifing Yhat structursl design 3
Drmwing has bean ghecked & fownd
ssl0 Executhnimpieaicion of Ta
same sty tha clisatlawmer,

Scannec with Lamacann
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DRS project stablished RVM machine in Kedarnath

|
__
|
|
|

i
M
i
i

Plastic bottle collection at

Kedar trip

.

Dehradun: Flastic wasie mann
Homent has continued 1o plaguae

Char Dham shrvines, but offlcisls

in Kedarnath have made a signif

cant lmprovoement bn PET bottle
ocollsction this yoar comprired To
2022. They attributed the succeans
o Increasod awarenoss oA pa

Ilgns. The Digital Refund Systom,
initiated last yoor, mllows comnsu

mers to claim a Rs 10 refund by
scanning a WK cods on the wrnp

perof a plastic bottle.

This syatem was implemented

by the Rudraprayag administra-
‘tion with a Hyderabad -bascod clo
antechstartup Recykal

The campaign was also laoun-
ched in Chopta In September laat
year and then in Yamunotr!i and
CGangotri this year According fo
dataobialned by TOI, thaedistribu-
tion of codon at Kedarnath increa-
sed from 3.15 lakh in 2022 to 5.35
Inkh this yeasr The number of bott-
les collected alsc rose from 1.63
lalkh to4.1lakh.

SDM Jitendra Verma said,
“wWhen we include the non-DRS
botiles, the amount of plastic col-
lected has almost tripled in this
onea yoar. We have had mremendous
support from the locals along the
trek routeand the geal lstodecent-
ranlise the whole process, do away
with the need for collection cent-
roes and make it a no-waste ahrine.

les from last vear

According to data abtained by TOL the distribution of codes at Redarnath n
creased from 3.15 lakh in 2022 to 5.35% lakh this year. The number of botties cal

lected ajso rose from 161 iakh to 4.1 iakh

the yatra rouie o facilitate re rosulting in the collection of 11 5
sponsaible wastie Imanagement lakt 1les nocross Goangutoi, Y
This atrategy alms to reduce ths munotci. Kedarnath, and Chopta

The wltiniate gonl i1s 100" co .

d for tr tatlon and preo-
tlon with sero snviromnental uan

serve rosources.
Abhay Deshpande, founder and pact, promoting sustainable ton

CECoOolf Recyhkal, said, " Our goalils visminthe region,
totarget 100% collectionandensu- The success of the Lyigital He
re zero environmental mpact fund System and its expansion
whils promoting sustainable tou- has been atiributed to the support
rism in the regi - The of of natives, shopkeepers, distribu-

DRS and ita fon has t tors, and local administrations
remarkable and made possible With a record 54.2 lakh pllgrims
with the support of natives, shop- wvislting the Char Dham shrines
keepers, distributors, and the lo- this year, waste generation has in-
caladministrations.” creased significantly, emphasi

apokespeorson singtheneedforlaryge-scaleinitia

A company
mentioned that a total of 16 lakh tives for source segregation of

codes were distributed this year. plastic waste.
[
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Introduction:

Waste Management in {ledarmath

I(?dfat'nal}:. a renowned pilgrimage site nestled in the Himalayan region of Uttarakhand, attracts
s millions of devotces and tourists annually. With its resident population of 612 (Census 2011) and a

ﬂoaling population averaging 9,334 per day (2024), the town faces significant challenges in
managing municipal solid waste. The influx of visitors during peak pilgrimage seasons increases

:

E daily waste generation, necessitating robust and sustainable waste management systems.

J Currently. the total waste generated in Kedarnath is estimated at 0.147 TPD on average basis while
% on the basis of highest fcotfall of 38682 on a single day it may reach upto 1.191 TPD in 2024,
-:‘ projected to rise to 3.049 TPD by 2050 due to population growth and increasing tourist activity.
¢ Approximately 60% of the waste is wet (organic), while 40% is dry (recyclables and inert), with
3 varying moisture content impacting processing efficiency.

; To address these challeng;es, a Material Recovery Facility (MRF) has been designed, optimized for
; the region's limited space and hilly terrain. This facility, spread across 160 m? of ground area
S incorporates advanced waste segregation and processing systems to handle the wet and dry waste
e streams effectively. The MRF aims to process wet waste through composting and potential biogas
N generation, whilc dry waste is segregated into recyclables like plastics, paper, metals, and glass for
' further recycling.

'K. This initiative rcpresents a critical step towards sustainable waste management in Kedarnath,
M promoting environmental conservation and enhancing the town’s capacity to handle the demands of

its growing population and tourism. The facility’s design ensures scalability and integration of
innovative waste-lo-energy solutions for a cleaner and greener Kedarnath.

General Information

e ULB - Nagar Panchayat - Kedarnath
e Current Population - 612
e Floating Population - 9334 Per day average (Total 1652076 tourist

visited till 03-11-2024 in current tourism session with highest footfall of 38682 on 21-05-2024)
Status of Human Resource

e Total number of Paryavaran Mitra - 50
e Permanent Paryavaran Mitra - 01
¢ Environment Supervisor - 01
Status of SWM/TWM
¢ Total processed plastic waste - 8.6 tonne(approx.)
' e Total income by selling plastic - Rs. 0.51 Lacs
s Solid Wast Collection Vehicle - 01 (mini tractor with trolly)
e Processing Facility - 01 MRF and 01 Bailing machine

(for segregation of dry waste)

Status of Sanitation/Toilets
e 22 (20 + 02 Smart Toilets Newly Constructed)
o 02 smart toilets (6 female seat and 6 male seat) have been constructed by Kedarnath
Development Authority within Nagar Panchayat Kedarnath arca.

¢ Construction work of 20-Seater and 22-seate lic toilets is also in progress.

pr0d
k’ﬂ%/m & ".'.'
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as well as with

e Disposal Mechanism- 20 toilets with Soak Pits and 02 Toilets with Soak pit

septic tank.
e Operation and Maintenance- All toilets are maintained by
thecleaning of all 20 toilets in 04 location/cluster.

Sulabh [nternational and 04

Paryavaranmitra are deployed for
Status of New Imitiatives Deposit Relind System (DRS)

The town is a famous tourist spot with high footfall every year. The demographic consists of a

significant number of tourists and local businesscs, making it an ideal location for implementing

innovative waste management solutions like the digital DRS.
igitel DRS aims to address the waste management challenges in a

Focusing on this urban tocality. d
rapidly growing city. lt ensures officient collection and recycling of PET bottles and other recyclable
materials. The initiative also engages the local community, promoting responsible waste disposal

practices and cnvironmental awareness.

DRS Progress Status —
¢ Total QR provided on plastic bottle/tetra pack is 172100

Out of above 1398338 Bottles/Tetra Pack (81%) with QR returned for recycling.

Population Growh
»  Considering Annual Population Growth Rates:

s Resident Population: 1.2% per year.
FFloating Population: Estimate not dircctly available; assumed proportionul to
ded 2024 data (9,334 for 2024, 3% annual growth).

o

Hser-provi
Pi=Pux(14r) "
Where:

P, Population in the targel year

Po: Current population

r: Growth rate (decimal)
B _LNumbcr of years
J - Year | B Resident Population Floating Population (Aver‘age) .'
o | .61 ~6,774 |
2004 | B - 9334 O
T 2034 | 735%(1.012)"=687 9,334%(1.03)"" =12,556

2044 | 735%(1,012)™ =772 9.334x(1.03)°=16,887 |

2050 | T 735%(1.012)* =878 0.334x(1.03)% =20,246

Waste Generalion

» Resident; 0.35 kg/person/day in 2024, increasing by 1% annually.
> Tourist: 0.10 ke/person/day in 2024, increasing by 1% annually.
Wi=Wox (1+r) "

Where:

We: Waste generation rate in the target year
Wa: Current wasie generation rate
r : Growth rate (decimal)

7 Number of vears

FOR Hard daran
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Resident Waste Generation Rate -_"l‘bu_rlsi_Wast_e Generation Rate '
~ (kg/person/day) . (kg/person/day)
030 005
B 035 010
035 x(1.01)!°=0.386 0.10 x (1.01)""=0.110
| 0.35 x (1.01)°=0.427 0.10 x (1.01)"=0.122
035 x(L0)*=0444 0.10 % (1.01*=0.129
Total Waste Generation
The formuia for total waste is:
Total Waste = Population x Waste Generation Rate
Year | Resident Waste (TPD) Floating Waste (TPD) Total Waste (TPD)
2011 612x0.30=183.6kg= 6,774x0.05=1,693.5kg= 0.184+0.3387=
0.184TPD 0.3387 TPD 0.5227TPD |
2024 735x0.35=257.25kg= 9,334x0.10=2,800.2kg= 0.257+0.9334=
0.257TPD 0.9334 TPD 1.1904 TPD
2034 822x0.386=317.29%kg= 12,556x0.110=4,155.03kg= 0.317+1.3811=
0.317TPD 1.3811 TPD 1.6981 TPD
2044 019x0.427=392.91kg= 16,887%0.122=6,183.64kg= 0.393+2.0602=
~ 0.393TPD 2.0602 TPD 2.4532 TPD
2050 085x0.444=437.34kg= 20,246x0.129=7,716.73kg= 0.437+2.6117=
” ~ 0437TPD 2.6117 TPD 3.0487 TPD
Final Summary: B
' Year Resident | Floating Resident Waste Floating Waste Total Waste
|| Population | Population (TPD) (TPD) (TPD)
2011 612 6,774 0.184 0.338 0.522
2024 735 | 9334 0.257 0.934 1.191
2034 822 | 12,556 0.317 1.381 1.698
' 2044 919 | 16,387 0.393 2.060 2.453 |
2050 985 | 20,246 0.437 2.612 3.049 |
Waste Composition:
e Wel Waste: 60% of total waste (kitchen waste, food scraps, etc.).
« Dry Waste: 40% of total waste (plastics, paper, metals, etc.).
Moisture Conterit.
»  Wet Waste: 70% moisture.
> Dry Waste: 10% moisture.
Dry Waste Segregation:
» Plastics: 40%
» Paper/Cardboard: 30%
» Metals: 10%
¥ Glass: 10%
» Other (Rubber, textiles, etc.): 10%

0 UAIIA @erai
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Wet and Dry Waste with Moisture Content

| total | WetWaste | Dry Waste | ) N (P
- Waste (60%) (40%) Wet Waste (After I:ﬂrv .Waste (‘J:«;t;r
S W T L e
2011 | 0522 | 0313 | 0209 0.313%(1-0.7)=0.094 | 0.209x(1-0.1)=0.188 |
| 2026 | 1aBl | Q71> 0.476 0.715%(1-0.7)=0.215 | 0.476x(1-0.1)=0.429 |
2034 1698 | 1019 | 0679 1.019x%(1-0.7)=0.306 | 0.679x(1-0.1)=0.611 |
2044 1 2453 | 1472 | 0981 1.472x(1-0.7)=0.442 | 0.981x(1-0.1)=0.883 T
| 2050 | 3.049 | 189 | 1220 1.829%(1-0.7)=0.549 | 1.220x(1-0.1)=1.098 |
Dry Waste Partwise Segregation -
| TotalDry | ] ‘
Waste (After | Plastics | Paper/Cardboard | Metals | Glass
Y | o
€ar | Moisture) (40%) (30%) (10%) (10%) Other (107%)
‘._ | (rpD) R -
’ 0.188x0.4 0.188x0.1 | 0.188x0.1=
88 ' 0.188=0.3=0. ' .188%0.1=0.019
00088 s 0.188%03=0.056 | " _y'01g 0015 | 0-188x0.1=0019 |
0.429%0.4 Ly 0.429x0.1 | (.429%0.1= 3
h2024 0_112_9 | =0u72 TU.429X0.3—0.129 —0.043 0.043 0.429%0.1=0.043
| 0.611x0.4 » 0.611x0.1 | 0.611x0.1= B
_2034 0.611 | =0.244 __0_.{3.2%0.3-0.183 ~0.061 0.061 0.611x0.1=0.061 |
0.883x0.4 7 0.883x0.1 | 0.883x0.1= % _
2044 0.883 _: _LQ_3§____0',8E3X0'3_0'265 ~0.088 0.088 0.883x0.1=0.088 l
- 1.098x0.4 _ 1.098x0.1 | 1.098x0.1= _
_2050 1.098__. | =0.439 [.098x0.3=0.329 ~0.110 0.110 1.098x0.1 0.110—

Objective: Design a facility capable of handling 1 TPD (including future scalability).

« Available Area: Total Area 0.30 hectare

Proposed Desigl
The facility will adopt'a compact and efficient layout tailored for hilly terrain with modular
machinery.

Wet Waste Processing:
e Organic Waste Composter: Suitable for food and organic waste
(1 Nos. of 500 Kgs in MRF and 8 Nos. of 50 Kgs in Route to Kedarnath)

e Biogas Generation: Option for future integration.
Dry Waste Processing:
e Segregation: Focus on plastics, paper, metals, glass, and other materials.
e Baling/compactor: Compact packaging for recyclables.
e Magnetic Separator: For mctal waste.
e Manual Sorting: For finer segregation where needed.
Dry Waste Segregation Process (Partwise Breakdown)
o Plastics (40%): Recyclable plastics processed, sorted, and sent for baling or direct sale.
e Paper/Cardboard (30%): Sorted, compacted into bales for recycling.
e Melals (10%): Separated using magnetic separators; compacted for sale.
e Glass (10%): Collected separately for recycling, handled with care due to fragility.

e Other (10%): Textiles, rubber, and recyclable materials scrted and processed
-

accordingly. // ATy
f L ""/" o -'J:.
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1. Facility Layout
MRF Centre (160 m’ ] I
| Nos./ | Area
Section Qty. | Allocation Description
(SN S S | I
Receiving Area & ‘ | 20 For unloading and initial segregation of dry waste
| Tipping Arex - from collection vehicles.
Sorting/Processing | Manual sorting area with flat sorting conveyor belts
sy ‘ 90 Includes OWCs, conveyor belts, ballistic separator,
and magnetic separator.
Bale Stom;;_ 1| 15 For storing compressed bales les of recyclables like
plastics, paper, and metals. And ready to move for the
Dispatch Area
_____ I T recycler.
Office with toilet | 1 10 Includes supervisor's office, rest area, and hygiene
facilities with Separate facilities for male and female
- S ___‘___ | workers. .
Security Cabin |1 10 Located near the entry for weighing incoming and
[ R B outgoing waste loads.
~ Weigh 1 5 At the main entrance to monitor entry and exit of
~ Balance/Machine | - | vehicles.
Miscellaneous Space/ l 10
(Pathways and For pathways, circulation, and additional storage.
emergency exits) | | I J
2. Machinery and Equinpment
Essential Machinery
Machinery | Specifications | Quantity
Weigh Ba]dncef’Machme - 1 Ton 1
Ballistic Separator. Capacity: 5—10 TPD, adjustable paddles 1
Magnetic Separator | High-intensity, auto- -cleaning 1
Conveyor Belts Flat type, 7.8 m & 4 m lengths (2 units) 2
| Hydraulic Compactor Machine Vertical, Single Cylinder, 25 Tonne (Jack force) 1
HDPE Wheeled Bins Capacity: 100 Liters 10|
e oo N el Capacity: 50 Kg 8
Orga u__(_,ompostf,l Machlne “Capacity: 500 Kg T
1

Pd'h.! Truck

Propusuj Sites (8 Locations) for the Installation o
and HDPE Wheeled Bins-
1) Sitapur, 2) Sonprayag, -

| Manual,

| T capacity

Badi lincholi, 8) Base camp

Ao GATAA D712

£ 50 Kg capacity Organic Waste Composter

3) Gaurikund, 4) Jungle chatti, 5) Bhim bali, 6) Choti lincholi, 7)
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3. Operational Plan

Workflow:
. Receiving and Sorting:
e Waste unloaded into receiving area.

s Conveyed to sorting conveyor for manual segregation.

2. Mechanical Processing:
o Ballistic separator separates 2D (plastics, paper) and 3D (bottles, cans) materials.

o Magnetic separator removes ferrous materials.

3. Baling and Storage:
e Sorted materials compressed into bales.

e Bales stored in basement storage area.

4. Dispatch:

« Processed materials dispatched to recyclers periodically.

e o
Responsibilities
managc records.

Manual segregation of waste.

Workforce Requirements:

Role | SNUSEGS

N .

~ Supervisor |

—__ Sorting Workers __ 5
Baler Compactor Operator 1 Operate baling machine.
2 | Monitor entry/exit, manage weighbridge.

~ Security Persomnel | 2

Suggested Placement of Equipment:
1 the Weighing Area to align with its purpose. This ensures

weighed before or after processing.

as it is critical for segregating lightweight and heavy

Weight Balance Machine: Place
inconiing and ouigoing materials are properly

Ballistic Separator: Place in the Sorting Arca
materials during soiting.
Magnetic Separator: Place adjacent to the Ballistic Separator in the Sorting/Processing Area to

separate ferrous inctals cfficiently after initial sorting.

Conveyor Belts: 4in Conveyor Belt: Place between the Receiving/Tipping Area and the Sorting

Area (o transport materials for processing.

8m Conveyor Beit: Place between the Sorting/Processing Area and the Bale Storage/Dispatch Area

to move processed materials for storage or dispatch.
Hydraulic Compactor Machine: Place in the Bale Storage/Dispatch Area as it compacts
recyclable riaterials into bales ready for dispatch.

-hine: Place near the Sorting/Processing Area or along the

Organic Waste Campacior Mac
Pathways, close to where organic waste is sorted. to handle organic material efficiently.

Cost Estimates

Operational Expenditure (OPEX)
(SNo.|  Component | Annual Cost ) ]
. Salaries ] ~15.00,000
|, 2 | ~ Electricity & Maintenance 5,00,000
}7 | Waler Supply 1,00,000
|4 |~ Miscellancous | 3,00,000
L Totul 224,00,000/year
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J
Capital Expenditure (CAPEX)
= -l - GST Total
S.No. | Component No. A otal Cost | csT%% A Amount
. mount :
_ (X in lakhs) | (X in lakhs) (X in lakhs)
1 | Costof MRE Shed | 1 72.35 72.35 - - 72.35
o - - ——
Cost oi Protection
Work & GI Sheet 3 - 46.37
2 Covering for MRF A sad 4637
Contingencies on item 1 & 2 @5 % 5.94 - - 5.94
3 Electricity | L.S. 3.00 - = 3.00
| Expenscs
4 | Water Supply 1 L.S. 1.5 - - 1.50
5 Machinery & Equipment
J 0 .045 0.29
54 Balance/Machine l — 023 Lo 2 _—
5.2 | Ballistic Sepurator 1 15 15 18% 2.7 17.70
5.3 | Magnetic Separator 1 1 1 18% 0.18 1.18
5.4 Convevor Belts I | I 18% 0.18 1.18
5z | Comeyerols I 1.8 1.8 18% | 0324 2.12
55 Hydraalis I 375 3.75 18% | 0.675 4.42
= | Compactor Machine ' ' ° ) -
HDPE Whecled
5.6 — 20 0.02 04 18% | 0.072 0.47
5.7 Pallet Truck | 0.15 0.15 18% | 0.027 0.17
Organic Composter
Machine (Capacity 8 6.75 70.88 12% 8.49 79.37
5.8 S0KG/Day)
Freight & " "
installation Charges ) 0.95 7.6 18% 136 8.96
Organic Composter
MaFChinc (Capacity ] 33 33 12% 3.96 36.96
5.9 500K G/Day)
Freight & o
installation Charges : 2.1 2.1 18% 0.38 2.48
_ | Z266.09 T18.39 T 284.46
6 I'ransportation/Freight Cost L.S ¥ 25.00
Grand Total T 309.46
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Name of work-Construction of Shed.Protection Work and G.l sheet
Coverine for MRF centre in Kedarnath.
SUMMARY QOF COST
S.N | Particular of items Nos | Cost(in lakh)| Amount |
1/Cost of Shed.(16 X 10!m 1 | 7235 72,35 |
2|Proposed Construction of Protection work & _
G.I sheet Covering for MRF centre in
Kedarnath. 1 46.37 46.37 |
Total 118.72
Contiggn_c_ig@_‘,_j_._()i)%_ | 5.94
Grand Total 124.6L

() ged)
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Name of work: Construction of MRF Shed in Kedarnath .

Bill of Quantity

S.N.

Item of work

Quantity

Unit

Rate

Amount

Earth work in excavation by mechanical means
(Hydraulic excavator) / manual means in foundation
trenches or drains (not exceeding 1.5 m in width or 10
sqm on plan), including dressing of sides and ramming
of bottoms, lift upto 1.5 m, including getting out the
excavated soil and disposal of surplus excavated soil as

37.31

cum

737.00

2749544 |

3]

directed. within a lead of 50 m.
Providing and laying in position cement concrete 1:4:8

excluding the cost of centering and shuttering i/c all.

23.83

cum

16678.00

397474.27

Providing and laying in position specified grade of
reinforced cement concrete, excluding the cost of
centering, shuttering, finishing and reinforcement -All
work up o plinth level: 1 :1.5:3 (1 cement : 1.5 coarse
sand (zone-I11) derived from natural sources : 3 graded
stone aggregate 20 min nominal size derived from

29.54

cum

27316.00

806941.96 |

patural sources) i/c all
Centering and shuttering including strutting, propping
etc. and removal of form for Foundations, footings,
bases of columns, etc. for mass concrete i/c all.

79.20

sqm

1572.00

124502.40

Steel reinforcement for R.C.C. work including
straightening, cutting, bending, placing in position and
binding all complete unto plinth level,

347845

kg

179.00

622643.04

Steel work in built up tubular (round, square or
rectangular hollow tubes etc.) trusses €tc., including
cutting, hoisting, fixing in position and applying

a priming coat of approved steel primer, including
welding and bolted with special shaped washers etc.

10695.40

303.00

3240706.20

7

comnplete
Random Rubble stone masonary laid in 1:6 cement and

sand mortar i/c all.

6.18

13056.70

80721.74

Filling available excavated earth (excluding rock) in
trenches, plinth, sides of foundations etc. in layers not
exceeding 20em in depth, consolidating each deposited
Jayer by ramming and watering, iead up to 50 and for all

lift.

52.10

cum

580.00

30215.68




Providing corruga{ed-G.S. sheet roofing including
vertical | curved surface fixed with polymer coated J or
L hooks, bolts and nuts 8 mm diameter with bitumen and
G.1. limpet washers or with G.I. limpet washers filled
with white lead, including & coat of approved steel
primer and two coats of approved paint on overlapping
of sheets complete (up to any pitch in horizontal/ vertical
or curved surfaces), excluding the cost of purlins, rafters
and trusses and including cutting to size and shape

wherever required.
0.63 thick with zinc coating not less than 275 gm/m2

228.42

10

Providing ridges or hips of width 60 cm overall width
plain G.S. sheet fixed with polymer coated J or L hooks,

bolts and nuts 8 mm dia G.J. limpet and
bitumen washers complete. 0.80 mm thick with zinc

16.60

| 1695.00 |

1083.30

387165.12

17982.78

11

coating not less than 275 gm/m2
Providing and fixing 15 cm wide, 45 cm overall semi-
circular plain G.S. sheet gutter with iron brackets 40x3
mm size, bolts, nuts and washers etc., including making
necessary connections with rain water pipes complete.
0.80 mm thick with zinc coating not less than 275

1029.65

34184.38

Providing and fixing | mm thick M.S. sheet door with
frame of 40x40x6 mm angle iron and 3 mm M.S. gusset
s at the junctions and corners, all necessary fittings

plate
riming coat of approved

complete, including applying a p

sqm

9937.00

119244.00

steel primer.

13

Providing and laying in position cement concrete of
specified grade excluding the cost of centering and
shuttering - All work up 10 plinth level: 1 :2:4 (1 cement
. 2 coarse sand (zone-111) derived from natural sources !
4 graded stone aggregate 20 mm nominal size derived

20.13

cum

23368.00

470281.00

14

from natural sources)
Providing and fixing of Puf pannel to walls as per

required shape and design directed by engineer in
charge including material labour and all fixing.(Rates

196.00

Sgqm

3900.00

764400.00

15

taken as per Gem portal)

Painting Steel work with Deluxe Multi Surface Paint to
give an even shade. Two or more coat applied @ 0.90
Itr/10 sqm over an under coat of primer applied @ 0.80
1tr/10 sqm of approved brand and manufacture i/c all.

238.90

Sqm

255,00

60919.50

TOTAL=

7184877.51

Add cartage for item no 10,11 & 14 due to rates are
taken from DSR 2023 and Gem portal.

L.S

50000.00

G. Total

7234877.51

Says(lakh)

72.35
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9

Providing corrugated G.S. sheet r;:'n_ﬂ‘r;g_ _im:!udin_g__
vertical | curved surface fixed with polymer coated J or
L hooks, bolts and nuts § mm diameter with bitumen and
G.1. limpet washers or with G.1. limpet washers filled
with white lead, including & coat of approved steel
primer and two coats of approved paint on overlapping
of sheets complete (up to any pitch in horizontal/ vertical
or curved surfaces), excluding the cost of purlins, rafters
and trusses and including cutting to size and shape
wherever required.

0.63 thick with zinc coating not lcss than 275 gm/m2

228.42

egm

1695.00

| 387165.12

10

Providing ridges or hips of width 60 ¢m overall width
plain G.S. sheet fixed with polymer coated J or L. hooks,
bolts and nuts 8§ mm dia G.I. limpet and

bitumen washers complete. 0.80 mm thick with zinc
coating not less than 275 gm/m2

16.60

1083.30

17982.78

Providing and fixing 15 cm wide, 45 cm overall semi-
circular plain G.S. sheet gutter with iron brackets 40x3
mm size. bolts, nuts and washers etc., including making
necessary connections with rain water pipes complete.
0.80 mm thick with zinc coating not less than 275

33.20

1029.65

3418438

12

Providing and fixing | mm thick M.S. sheet door with
frame of 40x40x6 mm angle iron and 3 mm M.S. gusset
plates at the junctions and corners, all necessary fittings
complete, including applying a priming coat of approved
steel primer.

12.00

sqm

9937.00

119244.00

Providing and laying in position cement concrete of
specified grade excluding the cost of centering and
shuttering - All work up to plinth level: 1 :2:4 (1 cement
- 2 coarse sand (zone-I1l) derived {rom natural sources :
4 graded stone aggregate 20 mm nominal size derived
from natural sources

20.13

cum

23368.00

470281.00

Providing and fixing of Puf pannel to walls as per
required shape and design directed by engineer in
charge including materiz) labour and all fixing.(Rates
taken @5 per Gem portal)

196.00

Sgm

3900.00

764400.00

15

Painting Steel work with Deluxe Multi Surface Paint to
give an even shade. Tv.0 or more coat applied @ 0.90
ltr/10 sgm over an under coat of primer applied @ 0.80
1tr/10 sqm of approved brand and manufacture i/c all.

238.90

Sqm

255.00

60919.50

TOTAL=

7184877.51

Add cartage for item no 10,11 & 14 due to rates are
taken from DSR 2023 and Gem portal.

L.S

50000.00

G. Total

7234877.51

Says(lakh)

72.35
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Name of work: Construction of MRF Shed in Kedarnath .

Detail of Measurements

S No. Item of Work No. N i i : Uni
I |Earth work in excavation by mechanical it | Widh | Heigh e
means (Hydraulic excavator) / manual
means in foundation trenches or drains (not
= exceeding 1.5 m in width or 10 sam an
PC!- 10 1.45 1.45 1.65 34.69|cum
Plinth beam Long side 2 16.00;  0.60 0.10 1.92|cum
Plinth beam S.side 2 8.80| 0.60 0.10 1.06/{cum
Ded -10 0.60 0.60 0.10 -0.36/cum
Total 37.31|cum
2/Providing and laying in position cement
concrete  1:4:8 excluding the cost of
centering and shuttering i/c all. ;
L 10 1.45 1.45 0.15 3.15/cum
! Base B/W Leng side 2 16.00  0.60 0.10 1.92|cum
Base B/W S.side 2 8.80 0.60 0.10 1.06/cum
Ded -10 0.60 0.60 0.10 ~0.36{cum
Floor 1 16.00| 10.00 0.10 16.00{cum
Apron I 16.00[  0.75 0.10 1.20{cum
Apron l 11.50[ 0.75 0.10 0.86/cum
- Total 23.83|cum
3|Providing ard laying in position specified
grade of reintorced cement concrete,
excluding the cost of centering, shuttering,
finishing and reinforcement -All work up to
plinth level : 1 :1.5:3 (1 cement : 1.5 coarse
sand (zone-Ill) derived from natural sources
: 3 graded stone aggregate 20 mm nominal
size derived from natural sources)
footing 10 1.35 1.35 0.60 10.94/cum
fun. 100 090, 090 0.90 7.29/cum
Upto Plinth 10 0.60| 0.60 0.60 2.16/cum
Plinth beam Long side 2 16.00/  0.60 0.35 6.72/cum
Plinth beam S.side 2 8.80, 0.60 0.35 3.70/cum
Ded -10 0.60|  0.60 0.35 -1.26/cum
Total 29.54/cum

aoTe UaTaA Be
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4|Centering and shuttering including strutting, [T ‘_“r = o
propping ete. and removal
of form for Foundations, footings, bases of
columns, ete. for mass
concrete i/c all.
footing 40/ 135 0.60 32.40/sqm
| |fdn. 40| 0.90 0.90 32.40]sqm
Upto Plinth 40 0.60 0.60 14.40|sqm
Plinth beam Iong sidc 4 16.00 0.35 22.40/sqm
Plinth beam S.side 2 8.80 0.35 6.16/sqm
Total 79.20|sqm
5|Steel reinforcement for R.C.C. work
including straightening, cutting, bending,
placing in position and binding a!l complete
uplo plinth level.
Taking 1.50 % of total Qt. of item no 3 0.015[ 29.541 7850 3478.45275|Kg
3478.45275/Kg
6/Steel work in built up tubular (round, square
or rectangular hollow tubes etc.) trusses etc.,
uicluding cuting, hoisung, fixing in position
and applying a priming coat of approved
stezl primer, including welding and bolted
with
M.S Plate (15 mm thick) 10 0.6/ 0.60/118 424.8/Kg
kg/sqm
Nuts, bolts, fixtures ete @15% of total wt. of 1 63.72|Kg
plate
Vertical square Pipe (130 10 4.00|@ 53 Kg/m 2120|Kg
mm*180mm* ! 0mm)
Truss base (172 mm*92mm*4.8 mm) B 10 11.5|@ 18.71 2151.65|Kg
Kg/m
Inclined (100 mm* [00mm*5 mm) A 20 6.88|@ 14,80 2036.48|Kg
_ Kg/m
Members (60*60*4) I 0
(0.67 ~ 1.81+41.34+2.13)= 5.95m 20 595|@  |697Kg/m|  829.43|Kg
Centre Vertical 10! 2.00|@ 6.97 Kg/m 1394/Kg |
puilin member(145*82¢4.8) C 8 16.00|@ 13.92 2037.76|Kg
Kg/m
Tie runner(60*60*4) D 8 16.00|@ 6.97 892.16|Kg
Kg/m
[otal 10695.4|Kg
7[Randosm Rubble stone masonary laid in 1:6
cement and sand mortar i/c all.
Upto Plinth ' 0.60 0.23 4.42/Cum

2012 UETIA BT
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Ded

e e T P—

8.80

0.60

0.23

2.43(Cum

0.60

0.60

0.23

-0.66|Cum

rock) in trenches, plinth, sides of

8|Filling available excavated earth (excluding

foundations etc. in layers not exceeding
20cm in depth, consclidating each deposited
layer by ramming and watering, lead up to

Total

6.18|Cum

Sl und Sor qll 16

14.8

8.80

0.40

52.10|Cum

Total

52.10{Cum

|

-

complzie (up ic any pitch

9(Providing corrugated C.S. sheet roofing
including vertical I curved surface fixed
with polymer coated J or L hooks. bolts and
nuts § mm diameter with bitumen and G.l.
iimpet washers or with G.I. limpet washers
filled with white lead, including a coat of
approved stezl primer and two coats of
approved paint on overlapping of sheets

in horizoniel! vertical ur curved surfaces),

exclodivg he cagl of aoeling eafiers and

10.6

6.5

228.4/sqm

Total

228.4{Sqm

oveiall width plain G.€. sheet fixad

nuts 8 mm dia G.I. limpet and
bitumen washers compl=te.

10(Providing ridges or hips of width 60 cm

with polymer coated J or I hooks, bolts and

12.4.1 0.80 mm thick with zinc coating not

less than 275 gm/m2

—

16.60

16.60({M

bk

Total

16.6/M

overall semi-circular pliin .S,
size, bolts, nuts and washers cic.,
with rain water pipes complete.

less than 275 gim/m2

11} Providing and fixing 15 cin wide, 45 em
sheet gutter with iron brackets 403 mm
including making nccessary connections

12.7.1 0.80 mm thick with zinc coating not

16.60

_

33.20

Total

<

33.20

P .
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12|Providing and fi [‘xmg mm thick M.S. sheet I i Lo
door with frame of 40x40x6
mm angle iron and 3 i M .S, gusset plates
at the junctions and corner 3,
all necessary fittings complete, mcluding
annlving a priming ¢on of
Door B | 3.000 4.00 12.00
— S Total 12[sgm
13|Providing and laying i1 position cement
concrete of specified ¢rade excluding the
cost of centering and <huttering - All work
up to plinth level: 1 :2:4 (1 cement : 2 coarse
sand (zone-111) derived from natural sources
-4 oraded stone gooresate 20 mm naminal
Floor ) 16.00/ 10.00 0.10 16.00
Apron 2| 1600, 0.75 0.10 2.40
Aproa 2| 1150 0.75 0.10 1.73
Total 20.13/Cum
14/ Providing and fixing of Puf pannel to walls
as per required shape :nd design directed by
engineer in charge including material, labour
and all fixing (Rates taizcin as per Gem
walls 2 16.00 4.00 128.00
- 2 10.00 4.00 80.00
Ded Door -1 3.00 4.00 -12.00
N Total 196.00|sgm
15/|Painting Steel work with Deluxe Multi
Surface Paint to give an cven shade. Two or
more coat applied @ 0.90 Itr/10 sqm over an
under coat of primer appliec @ 0.80 Itr/10
sqm of approved brand and manufacture
Vertical square Pipe (1560 10 400 0.72 28.8/Sqm
mm* 1 80mm*10mm)
Truss base (172 mm*Y2mm*4.8 mm) E 10 11.5| 0.524 60.26/Sqm
Inclined (100 mm*100imm*S mm) A 20 6.88 0.40 55.04/Sgm
Members ( 60*60%4) I 0/Sgm
(0.67 ~ 1.81+1.34+2.13)= 5.95 Sm 20 595 0.24 28.56/Sqm
Centre Vertical 10 2.000 024 4.8/Sqm
purlin member(145*82°1.8) C 8 16.00] 024 30.72/Sqm
Tie runner(60*60%4) D 8 16.00f 0.24 30.72(Sqgm
| Total 238.90{sqm
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Namie of Work :-Proposed construction of Protection work & (.1 sheet covering for
| { i
| MRF centre in Kedarnath,

—

——

BILL OF QUANTITY

S.No. “Tem of Work [Quantity| UNIT [ Rate ) __AM_OUNT
Earth work in excavation by mechanical ‘means (Hydraulic|
excavator) / manual mears in foundation trenches or drains
(not exceeding 1.5 m in width or 10 sqgm on plan), including
dressing of sides and raniming of bottoms, lift upto 1.5 m,[ 950.00
including getting out the excavated soil and disposal of
surplus excavated soil as directed, within a lead of 50 m.

Cum 737.00 700150.00

2 |Excavation in foundation I'\)T?L:tuining, breast walls ete, in all
types of soils and rocks inciuding all lead, lift and disposal of
surplus material as per dircction of engineer - in - charge, as| 87.00 | Cum
per drawing and technicul specifications Clause 305.1 of]
MORD Specifiction
3 |Providing concrete for p-I.liﬂ-f reinforced concrete in open
foundations complete as per drawings and technicall 975 Cum
specifications Clause 802, 803, 1202 & 1203

4 |[Steel worl welded in built up sections/ framed work,
_m.clu’dlr'g cutting, heisting, [ixing " posxlfon and applying a 499638 | KG 303.00 1513903.14
priming coat of approved steel primer using structural steel
etc. as required..

5 [Providing corrugated G.S. sheet roofing including vertical /
curved surface ﬂxed. with p.:[yfncr c_oaled JorL hooks,‘ bolts 339.00 | Sqm 1695.00 574605.00
and nuts 8 mm diameter with bitumen and G.I. limpet
washers or with G.1. limpet

6 |Random rubble stone masonary laid dry by locally available
approved stone including supply of all material labour, T&P
etc. required for proper completion of work as per detail PWD| 31.05 Cum

specification and as per dircction of Engineer in charge

1369.00 119103.00

29368.00 286338.00

7215.70 224047.49

Random Rubble Stone Musonry laidl:6, in breast walls,
retaining walls, etc. including supply of all material, labour,
T&P and royaltiies etc. complete as per drawing and technical| 9333 | Cum | 13056.70 1218625.33
specifications Clauses 702, 704, 1202 & 1203 of MORD

Specifiction

~3

- Total 4636771.96
SAY(in lakh) 46.37

R AR BTy
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Name of Work :- Toposed construction of Protection w

e ———

MRF centre in I{edarnath,

ork & G.I sheet covering for

—_ DETAILOFMEASUREMENT
20, - Iten: of Work 7‘ﬁﬂLength] Width | Height |Quantity| Unit
U |Earth work in excavation by mechanical means (Hydraulic B
excavator) / manual means in foundation trenches or drains
(not exceeding 1.5 m in width or | sqm on plan),
including dressing of sides :ind ramming of bottoms, lifi
upto 1.5 m, including getting out the excavated soil and
_____Ei_sggsa] of surplus excavatcd soii as directed, within a lead
I 50.00 | 20.00 0.95 Cum
— Total Cum
2 |Excavation in foundation for retaining, breast walls etc, in |
all types of soils and rocks including all lead, lift and
disposal of surplus material as per direction of engineer - in
- charge, as per drawing and technical specifications Clause
Rl | 050 | 050 | o0.50 Cum
| 50.00) 127 | 0690 Cum
l 4500 060 | 075 Cum
Total Cum
3 [Providing concrete for plain/ reinforced concrete in open
foundations complete as per drawings and technical
specifications Clause 802, 803, 1202 & 1203
0.50 0.50 0.50 Cum
B Total Cum
4 |Steel work welded in built up sections/ framed work,
including cutting, hoisting, fixing ir position and applying
a priming coat of approved stecl primer using structural
steel etc. as required..
[ [Maiu Post @ 70x70x5 hollow pipe vertical 3 10.11 Kg
[ [horizontal pipe @ 50x25x5 hollow pipe | 3 226 3.88 Ky
L] Total | Kp
( 5 |Providing corrugated G.S. shect rocfing including vertical /
curved surface fixed with poly.ner coated J or L hocks,
bolts and nuts 8 mm diameter with bitumen and G.1. limpet
washers or with G.1. limpet
washers filled with white lead, including a coat of a
226 1.50 Sqm
) Total Sqm
6 |Random rubble stone masonar; laid dry by locally
available approved stone inclu ling supply of all material
labour, T&P etc. required for pioper completion of work as
per detail PWD specification and as per direction of
45.00 | 0.60 1.15 Cum
- o Total Cum |

....




401

S —

retaining walls, cte. including supply of all materiul,
labour, T&P and royaltiics ote. complete as per drawing
and technical specifications Clauses 702, 704, 1202 &

s
7" “Random Rubble Stone Masonry laid 16, in breast walls, *(_h __T__ T

1203 of MORD Specifiction

t’ ' | S0.00L 0.93

2.00

93.33

Cum

. L]

Total

93.33

Cum
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SCHEDULE OF COLUMN FOOTING

L1350

e e L

[

SIE 'Mny

BOTTOM REIN.

ALONG SHORT SPAN

TDLUMmep | ,J{....nruuL

ALONG LONG SPAN

ALONG SHORT SPAN | ALUNG LONG SPAN

';clate Fooling ‘ Ag e Lrirair

L
N, 162 @ 150 CIC.

16@ @ 150 C/C

|
|

USE #4-25 GRADE CONCRETE

N
f
B

mtrarma lémma

........ [ "L R AT L]

FOOTIN G LAYTOUT PLAN
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J 3 3
0.23 i
0.15 —- 9,70 ];“0.15
SCHEDULE OF TIE BEAMS
‘ REINFORCEMENT
SIZE[MM) STIRRUPS
§r. No. | TYPE OF TIE BEAM | =
BOTTOM TOP
B o BARS BARS : NO. OF SPACING
DiA LEGS Mm] |
1 l| 81 300 | 450 3-14@ | 3- 140 8@ ? 150 B
| e oo | | 3-20 | 3-10 0|

| USE 1425 GRADE CONCRETE

450 |

TIE BEAM LAYTOUT PLAN
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PURLIN_ 3.+ | Pr_
MEMBER . ] ' %2
'\j}Lf ,‘/_\’ 4 :'.' //14':9
] j . P 14 o L5 = &g :
/"___.— i ' /’...f. ,- | /,’/_-, - é s /
0'__ e _.LI e ______.”/d‘/ B --————-——-—-i]
| 2 6 8 110
¢ 500 —————————S—— .65 .65 L70 —
-— e — -
PURLIN
MEMBER
PURLIN W __PURLIN
MEMBER \ P W MEMBER
PURLIN 9~ Y PURLIN ;‘
MEMBER Koo TN ‘B TN A MEMBER '
B B \ ~
N ~B | \\- L B - ‘“\4
- ~

T E /b E D E
| kg / TIE / TE / TIE / / | '.
| RUNNE RER— RuNNER—  RunNeR— RUMNE | |

TRUSS SECTION - T1

| MEMBER SCHi:DULE : | |
'MEMBERNO.  VIEMBER SIZF. {D)\B) 'GRADE OF STEFEL
lzfi_*h: SHS-100X100X5 | YST310
L@_ ) T_S_If_ﬂifl}\fi | YST310 | |
' (C) wuruinsy | RHS- 145X 82 X 4. 5 | vsT310
l_(‘DT.;::L\—M‘ ,—' SHS-60X 60 X4 YST 310
® _ RHS- 172X 92X 48 | YST310 j
I | —
M | | |
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R E-Mall: sepwdgope@redIffmall.com
qHd — ;?6’0/ ’?35?371{7?-?/}0}3 e [0/0‘//2023
i
iR
A0 & BRETH
%0 511, T Rew, TR T
%E’(IE:M

Reg- o I e oRdamnle ofmE fE Rl ) aRikd il @ [T qe
T T B R iy W T (ke AR A @ R AR AW
& /4@ H0-4 Pl A I | (W 3000 WMo X 6.60%0 & 200 HFAD) |
Tender ID:- 2023 _pwd_56478_1

mﬁmmmmuﬁmﬁmﬁﬁwm“wﬁﬁuﬁ@@
fﬁ&‘rﬁa‘mvﬁmaﬁgﬁmﬂ%@,ﬁ{ﬁ?ﬁaﬂ@ﬁwqﬁ?mﬁﬁﬁmaﬁméﬂﬁ/aﬁ
#D—A&Tiﬁﬂhﬂ?rdltﬂréx‘rlm,ooﬁloxasoﬁomzooW)%gmmw'cﬁmﬁﬁmai
TGS TXER A AR § 79 FeRsd gR %0 1,59,93,5;4%53(12% IS INE g feRee

g9 @ 9R ST @ pAR ) A B fo ®ed o [

e aﬁ:mﬁqﬁﬁﬁmmeﬁﬁmwﬁﬁﬁaﬁaﬁﬁﬁﬁrﬁgjam
TS S vETEl @ SFAR SR 8 W0 7,99,675.00 (W TR [MATTE BUR
g:#ﬁafm%?%ﬁ%ﬁm%m,ﬁ%mﬂm e, |@H T, f:rroﬁnlﬁo
qﬁrgaqqé:fmmgiW\W&:qqgﬁmqmﬁs‘@mmmﬁw,ﬁfﬁmﬁm
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'Ofﬁcg of. The § r:perinten}ﬁng Enginecer,
7 Circle, P.W.D. Gopeshwar

C-mall: supwdgupu(a]rudil’fmull.uum

No ....................
- To,
M/S Raj Construction
~ AS11, Pacific hills Rejpur road
+ Dehradun.

Subject: Construction work of temporary labour hut/bunker no.4 between
Saraswati river and Bhairav Mandir road for rest and night stay
k of Shri

convenience of labourers working on reconstruction wor

Kedarnath Dham.

_‘}‘\ 2023 Dated .\ 2\ 4\ o2 For

Your contract Bond No. .9.25\55.‘?
der signed on behalf of

the above mentioned work has been accepted by the un

Government.of Uttarakhand.

1 v . . . f
Please start the work at once and completed it wWithin .32

positively.
ate completion of the work is as following:-

The date of start and d

«

1. Date of Start \&\4\}-‘3} ....... T
2. Date of Completion A \ ST N /*

(Er. Rajesh Chandra Sharma)

Superintending Engineer
7" Circle P.W.D.

Gopeshwar

Copy to the following for information and necessary action :-
°  Construction division, PWD Guptkashi, Rudraprayag.

1. Executive Engineer,
. i

N2 Bond Copy-
3. Office Copy-

Superinten ’ﬁ%d‘ll
7" Circle P.W.D. M
opeshwar

6:&@1& 3 /8 _

R UHIAA Baweny
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COI'itfﬁCl BOﬂd no. Q.—I‘Q)k" —ﬂ}o 9'3 ; Dute, I'a‘ \ -‘H 2‘0 ?,',\5 ,,,,,,,,,,,,,

Ya value of work done:-

N

. Amount of EM. Rs...3,39.990: 9= .. ...

Sreferor sifirs, ‘ﬁ%‘ 1‘f\"ﬁ’fﬂ)c‘»i’tof’-‘fufho TR | ( RJ‘LT

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

.........................................................

ARLEURLRL RN L N R N N R I T T T T T AN A

Ya value of work done:-

........
""""""""""""""""""""""""""""""""""""""""""""""""""""""

Name of Work- Construction work of temporary lubour hut/bunker no.4 between Saraswati river and

Bhairav Mandir road for rest and night stay convenience of labourers working on

;‘ecgnslrumiun work of Shri Kedurnath Dham.(Size 30.00 m X 6.60 M Capicity 200
.abour).

Name of Contractor:- M/S Raj Construction, AS11, Pacific hills, Dehradun.
Estimated Cost:-. 1. 60,2 L9088 £ 1 ..o coeseossssmsess e esee

Amount of Bond Rsi-. L. 5293801 .96
e 4139 h€T LA, Yo 000 ¢

Vide M¢=UI3.8336 24 My 9 00,000 o
Mo 41 762@601 68 W 1 hgpos @

¥ 5. Date of Start- \2AS 808D RIE- Uy 23042809 Iy Ug 000" 5
i ) \ \ 1 ale-) g£9¢00° O0TUOELI M 3 0ve o
3 6. Date of Completion - \YNONEOLD o el GsTovs.
E ] | Ko (Ao 4T Sl
F - 7. Defect of Liability Period:-.............. RPRRRRRAPION, RS AR SPR R pinne
.. | SNo | MB. | Amount __ Stock 5% | 2% Tax | Royalty | 12% |By Cheque |
i |ofBill | No. = ofBill | Machinery | S.D. | 2%GST GST
E ' _ _ 1% L. Cess | |
" |
‘? | i-
r
1 |
! |
! |
| |
L
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Seller Details

[ Te

Sold by: Resellers
Resellar not veriticd by OEN

Catalogue not verified by OF:

Seller Excellence 4.5-5.0

Specifications

PPGI(Prepainted
galvanized iron steel)
sheet conforming to
1S 14246 - 2013

Fascia options

Thickness of fascie sheets 0.5 mm

Density of all polyurethane fo i1
conforming to IS

11229 part iI-1985 as
amended upto date

As par Buyer's
aquirement

Externzal pattern of panels

guilding of

fev i lafinm at cita

fyucaona for pancis

MATERIAL

Fascia oprtions

Thickness of fasciz sheets
Insulation material

Density of all polyurethiane foai .

Insulation core of panelis form . picce

/-‘
( n‘:qﬂ Ask GeMmy

Preo. . e

e

20f 6 PR TETIA BeraAd

L T -

4

Preduct n

40 + 2 kg/cubic meter

auvernmment e Ma1 g’"PSJf-"mJ\p.gcm.gnv.in,’puf-pﬂﬂeypuF'F“"CVP'S] 16877-166997910.,

PPGI(Prepainted galvanized iron steel) sheet
conforming to IS 14246 - 2013

0.5mm
Polyurethane foam

40 £ 2 kg/cubic meter conforming ta IS 11235 part
[1-1985 as amended upto date

Yes

A5 N4 1raEn



<o wunvd W3S UL WRL QLN | GOVSHTITIVIL @ Ma.l20 https://micp.gem gov.in/puf-panel/puf-panel/p-5116877-166997910),,

)
- ™

PUF Panel ‘

Homeland «nd Buildings «nd Structu 2 i ThoroughfaresPrefabricated buildings and structures

Prefabricated emergency | “lief buildiv o« od siructuresiPUT Panel (Q3 Category)

CACTUS PUF Panel use for Wall

CACTUSR
(Cactus PUF Panel)

T390.00 99% oFF

Trends

TRAPVIIRDWTIIT T

Product Details

Price For: 1 square meter

MRP/UriL: < 3,500.00

3 39.00
7000 In Stock

Offer Price/Unit:

Availability:

Min. Qty. Per Consignee: 2400

Product id: 5116877-166997910
:--/;? , j Country Of Origin: India
RS Local Content (Mil): 100%

*Please Note: Local Content value Is as
declared by reseller since OEM is not
reglstered on GeM

IR UHTIA BERAA

@ AskGeMmy [l i
\; %))
//

MO0 s wuiiipi o Product Histur o . \\

of'6
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Product feature
Pariels For
Types of panel
Facility of tongue-n-groove joiiicry ior wall pancls

Fire class

External pattern of panels

Provision of male-female type roove made with
extended wall panei sheets

Provision cf carn lock system

Scope of supply(offer price to 1 ol o all cost

component)

Transportacdion / freignl < arge

Foundation for panels

DIMENSION

@ Ask GeMmy

oo wcuipu Product distr 4

overnme:t e “'12 1 hitps://ml )y gem.gov.in/puf-panz!/put-panel/p-5116877-166997910..

Consist of an insulating layer of rigid polyurethane
foam hetween two layers of metal sheets

Wall

Single siroove panels - for general purpose an
application in building / shelters

Yes
FR grade (fire resistance grade)
As per Euyer's requirement

Yes

No

Supply ol Preduct only

Offer prizes are on free delivery at consignee site
nasis

Building <! foundation at site shall be the
responsibility of the consignee and the seller shall
install / erect and commission the structure on the
foundation constructed up to plinth level by the
consignew

AC 1Y AAs e e
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TV e wg g ur ranuet use 108 Wall iine T Goverament o Mna.22ﬂps:ﬁmi n.gem.gov.in.-‘puf-puﬂEUP”r'ImﬂGlfp*SI168?7-166997‘)10..

/

- ]

Width - Wall panel £ 10 mm 1185 i
: WE&th - Roof panel « 5 mm 980 mim
Width - Door panel £ 10 mm 900 mim
Width - Floor panel + 5 mm 980 111
Length - Wall panel + 10 mm 2500 11im
Length - Roof panel : 10 mm 2000 mm
Length - Door panel 1800 mim
Length - Floor panel 2000 min
Core thickness of PUF panel 30 mm

COLOUR AND FINISH

Graue of Zinc Coating 120 gins/square imeter
Suriace finish With 50 inicrons thick FVC guard film ¢
PERFORMANCE
Ask GeMmy

R (-1 TR Product Hist -+ 4

!‘f@w lm

of 6 - qarad BT
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Allindia v o produet £ service Lo sonrch

INGIAMART > Pl tion Conlrel Duviean & Machines, 2

For

Prico

Usage/Applica

tlon

Applicable
Industry
Power Sourcu

SVM

film,
male

Foatures

Material

Automation
Grade

sanrch

o 10}

Ballistic Separator Machine

Solid Waste, Electronic

Wasto Sorting

Wasle Management

Elactronio

Higher throughpul rates,
Low operaling cesls,...
Municipal Solid Waste

ianual

Infraestale Ballistic separators are

designed for surting 2D materials (plastic

paper, cardboard and fibras) and 3D
rials {conlainers, plastic bollles, cans,

stone, wood, elc ). They can also sort fine
parlicles tha! can be collected separately
with the optional variable screen openings.

A ballistic  separator Is
segregaling device thal
wasles of differant Kkinds, It conslsts of

a high load
separates out

parallel agltaling paddies and a deck that

oscillates at hiyn speed so as lo sort a

siream of wasle passed through It

Separales Wasle Into 3. Fractions - They
can also sort [nie particles which, wilh the
oplional varlable screen openings, can be
collecled sepaial=ly,

+ Lighlar

iaterial which  moves
upwarcs cue lo eccentric motion
supporied by a fan which malnly
contains piastic papers, wrappers,
cloth, papurs ete.

Heavier/30 matarial - which is heavy
in weighi und slides down on tha

paddles 'o the boltom & gets
separalzt! vhich mainly contains
CAD wati, coconul shells, glass,

melals, fociwear & pet botlles

Minus material which screens down
from the mash peddiing syslem
nermally curitaing earth and other
smaller sizc mazteral

¥izw Less Details

[
L

Cetl. .atPricz j

Ballistic Separator Macwzrsud Wasle, Electronic at Rs 1500000/plece in Noida

Get Best Price

\mﬁlpirmmmm!lrlanll F_,‘.‘gf"‘ "“'Hl"._ﬁ?]':m“ Py,

$VM Infraestate Private Limited
@ Noids, Gautam Buddha
Nagar, Uttar Pradesh

315,00,000; Piece Gatlatest (@, lﬁiﬁ Aok dodok (2)

@ GST-00APCSINTIB1ZE
Veriflad Supplier Manulaciurer

View Mobile Number

( +7 Contact Supplier

R e

Find products similar to Ballistic Se ,-.rator Machine For Solid Waste, Eicctronic near Noida

3 Solid Vaste Food Waste Sulig Waste Treatment Technoscre
Ballistic Separat. . Compui Flant,... Lomposting... Treatment Pl Capacity: 30 Tph... Ballistic Separat.
Mtps:/wew incsnan comproducialie st ; ‘ S
IPEIIA ConpIOdeal/ L listic-s8p.. . Gr-a 1946035 110 5id=AIMBOOr9IVSS_JJQT6e-Brp169yNYdRow.. 117

.&w@; .

2072 GETaA BTN
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v

-

U value (heat transfer coeffici 1) in watt per square 0.1%

meter Kelvin

R value (measure of resistance (o heat flow through a 0.8
given thickness of material) Biitish Thermal Units Per
Hour Per Square Feet Degrees Fuhrenheit

Thermal conductivity value at ' degree centigrade (test 0.021 vu/nk
method ASTM C 518-98)

Compressive strengtii at 10 % deformation (Kg per 2.1
square centimetre) (test method ASTM D 1621-94)

Bending strength (Kg per squo. ¢ centimetre) “
Tensile strength (Kg per square centimetre) (test method 3.7
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KEY PLAN
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N.P.AS2022- '
Office of Nagar Panchayel Arki,
reh. Arki. Distt. Solan (H.P.)

Date: Arki, /{ April,2022

To whom it may concern

[hic 110 cortfy that, we are using O\WC 500 KG per day capacity
supnbied by Mis. Excel industiies Ltd. for decentralised waste management system in
.:;.-r town, ;.r.!\a. Mstact Solan, Himachal Pradesh. Around 500 kg wet waste is treated
b, -\;_\-o_ or Bioculum and Sanitreat and they are working satisfactory without any
aperational 1sxues.,

L he sustem and use of Bioculum and Sanitreat helping us
ik :..’. t"x:' waste '-.T.f::h reduced composting cycle to 10 days and eliminating
~ :»LLLFLHLI-):‘P;L\?:IR; r;::ro’cess. W? pEac'e on record our appreciation for the
LT ustrias Limited, tor making the composting process easier and

rheig
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SETRETS

.{ Magar Panchayat Arkl.
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Office of Nagar Panchayat Arki,
Reh.Arki. Distt. Solan(H.P)

Date: Arki, 16, April, 2022
To whom it may concern

This is to certify that, we are using OWC 500 KG per day
capacity supplied by M/s. Excel Industries Ltd. for decentralised waste
management system in our town, Arki, District Solan, Himachal Pradesh.
Around 500 kg waste is treated by use of Bioculum and Sanitreat and

they are working satisfactory without any operational issues.
The system and use of Bioculum and Sanitreat helping us

dispose off the wet waste with reduced composting cycle to 10 days and
eliminating foul odour during composting process. We place on record
our appreciation for the M/s Excel Industries Limited, for making the

composting process easier and efficient.

BRI
BRIER I Secretary
27/12/2024 Nagar Panchayat Arki.
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To whom so ever it may concern

We adopted decentralised waste management system in our town in the year
2021. Around 1000 kg wet waste is treated by use of Excel Industries Ltd's OWC

machine along with Bioculum and Sanitreat.
OWC machine shreds, homogenises wet waste with horticulture waste like dry

grass, dry leaves. Bioculumis mixedWet Waste to for accelerate the composting
process and Sanitreat is used to control foul odour. OWC machine and its shredders

are working satisfactorily without any operational issues.
Use of OWC, Bioculum and Sanitreat has brought efficiency in handling wet

waste and reduced the composting cycle to 10 days and eliminating foul odour during
composting process. We place on record our appreciation for the M/s EXCEL Industries

Limited, for making the composting process easier and efficient.

Thanking you,
V @&n’%ylu -
Yours truly, vq‘*nrmr ST
" vrerse A L 'irw.--‘-ni-v r\’::“‘l
Executive Offic l
_l' "J e . . "
T4 ("‘ D ’

Municipal Council

Sundernagar Distt.Mandi

Hlmacha']'Pradseh _
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