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GOVERNMENT OF ASSAM
DEPARTMENT OF ENVIRONMENT & FORESTS
OFFICE OF THE DIVISIONAL FOREST OFFICER
JORHAT DIVISION: JORHAT

Ph: 03762950090 E-mail: dfo.t_jorhata gmail.com
Letter No.FJT/ B/Misc/ 2 S 5 O Date:2206-2023

Certificate of Green Campus—cum - Environmental Audit

This is to certify that, the “Green Campus Environmental Audit™ of Mariani College,
Mariani, Dist-Jorhat Assam was done on  16-06-2023 to assess the initiatives — ‘planning and
efforts’ being carried out in the campus in order to keep it environment (including water, soil
and air) friendly to all the stakeholders and as per the assessment it is found to be excellent.

Signature of competent au;g%’

DIVISIONAL Furesi OFFICER
JORHAT DIVISION, JORHAT

Date:-23-06-2023
Place:- Jorhat
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Green and Environmental

Mariani College
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1. introduction

Mariani College was established in 1966. The College has a distinctive position of its own in the
field of higher education im upper Assam and one among very few colleges of Assam having all
the three streams wiz., arts, commerce and science. The Arts stream was brought wunder the
deficit grant-in-aid system by the government of Assam wef 1% February, 1975. The Commerce
stream was introduced in 1975, The Science stream was introduced in 1992 and provincialized
on 14"™ August, 2013. The college has been playing aremarkable role in creating academic
atmosphere among the young gemeration.Basically, Mariani is a tea garden area and also
sharesa long boarderareawith the state of Nagaland. Besides local Assamese people, the town
is & cosmopafitan one having the diversity of people from all over India with different
languages, cultures, religions and caste & creed. Mariani is the only railway junction of lorhat
district hawing a huge railway colony area since the Britishers pericd. Few decades back, there
was one mega plywood factory under the Birfa group. Due to these reasons, people from
various states of india used to migrate here in search of employment opportunities. The coliege
started its journey with few students under the founder principalship of Hariprasad Neog
(1966-1964). After crossing many initial hurdles, the college crossed another milestone in the
year 2004 in the the form MAAC gradation in the first cyde and the college was awarded C*
grade. The NAAC peer team for the second cyde visited our coflege in 2017 and have been
awarded a B* grade. Under arts stream, the college has departments offering BA courses in
Aszsamese, Bengali, Economics, Education, English, History, Geography, Sanskrit, Political
Lteience; B.Com Courses in Accounting®& Finance, Human Resource Management and Statistics.
And B.5c. courses in Botany, Chemistry, Mathematics, Physics and foology and Computer
Scignce.In the distance education sector, the college has started wvarious courses under KKH
LState Open University in 2022, Recently the Dibrugarh University has approved 13 Add-on-
courses namely, Basic Electrical House Wiring, Basic Computer Course, Mushroom Cultivation,
Transkation in Bengali, Spoken English, History & Tourism, Human Rights, Professional Diploma
in Geo-informatics, Diploma in Disaster Management, Speciality Tea Processing & Machinery
tManagement, Bicinformatics, Self-Defence (Karate) and Pre-primary Education.
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OUR VISION & MISSION

VISIOM

The wision of Mariani College is to establish itseff as 3 comprehensive institution of excellence in
offering arts, commerce and science education to the society by responding to the changing
redlities of todaysglobalized world. The vision is also to facilitate the creation of policies and
pragrammes for developing professional approaches and to serve as a valuable resource for the
industry and socéety as a whole.

MISSION

To provide guality education of national standard in all the three disciplines.

To create a vibrant environment that supports the teaching and learning system.
Prowiding excellence in professional education programmes that would complement
the General Degree Courses for the benefit of the students as well as the society.

= Tocreate a congenial atmosphere for promoting research & development activities.

» Tao facilitate the development of a competitive mindset among students along with
ethics Bvalue sense.

# Toundertake colizsborative projects offering opportunities for long term interaction with
academia and industry.

» To develop future entrepreneurs.
Tao develop capacity building measures of the students as well as social groups.

» To promote sports, cultural and extracurricuiar activities for the ali-around development
of the students.

= Todevelop ecological and social awareness among stakeholders.

Aims and Objectives

» Toimpart higher education to the eligible youths in the discipline of arts, commerce,
science andallied subjects including professional courses.
Ta impart wocational training for livelihood through self-entreprensurship.

# Tao build scientific temperament and humanistic values among students.

= To promote national integration and to make aware of the cultural heritage of the
region.

= Taimpart training in Games and Sports, Music, Art & Culture

2. The objective of the Green Audit
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Green Audit i 3 prooess of systematic identification, quantitication, recording, seporting and
analysis of components of emveronmental deversity of an organizaticn. The main objective of
this green audit Is 10 assess and understand the strategies taken by Manani Cofiege 1o control
and mainain (s esvironmestal quaiity.

Theese pijectives are a5 folows:

L eyt fication and documentation of green practioe foliowed by the college.
I Monitoring of renewahbie sources of energy use by the coflege.

I Toassess the water quakty management system of the coliege.

4 Toassess the waste management system of the rodege.

5 Financial sa¥ings thraugh proper use of resousces.

& Developing an ensironmental ethic and value systems in young people

7. Toensere the safety of 28 of s stakehalders.

2.1 Enrvironmental podicy of the college

Mariani Cobege 15 situated in tihe histaric Jorhat district of Assam is a ploneer stfute of higher
eduratian of the locity. And a5 an environment -ronscious colbege, every staiehaider of the
cobege parfanms groeen practice

Enwiranmental policy of the college as foliows:

L Toonrabe awansness among STucoents and |ocal commanily negarding the mmportance of a
green, dean and sustainable srvironmeent.

I To plant and laok after mose and mrare Erecs.
3 Tomake pollution and plastic-free campus.
4 To utikee rminwater with the halp of a rafwater harvesiing SfsEm.

5. To minsmize the wme of paper by wsing digital platforms.
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3. Awareness Programme and Tree Plantation Programme

The college has been regularly conducting programmes like tree plantation and cleanliness
drives with the wolunteer support of teachers, staff, students, NCC and WSS uwnits for
maintaining and protecting their environment.

Figure 3. (a) Figure 3. (b)
World environment day progromme O\ tree plontation progromme
amongst school students
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Figure 3. {c} Figure 3. {d)
Plantation in Botanical garden by Principal Inoguration of Botonical garden by Principal [ifc)
(ife) Dr. M. Borthakur Dr. M. Borthakur

Figure 3. (e} Figure 3. [f)
O plantation programime M plantation programme
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Figure 2 fg Figure 3. {f)
Ch phrahrhion programime CM plantabion grogromme by Commensoe

Department

Figure 3. fif Figare 3. [f
Plpatwhion by BFF with schoo! students od Plontation in Bodamicol Garden
COMPEE by Principal Ov. H. Soowalla
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4, Land Use

The Mariani College is situated in Mariani town. The coliege has two campuses- (1) arts &
administrative campus is located in new campus near Mariani milway junctionand (2}
commerce & science departments are located in old campus. Both the campuses are situated
along the historic Dhodar Aliin lorhat district of Assam.

Figure 4. (a)
Aeriaf view of Mariani Coflege Oid Compus
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| Mariani College [Old Campus]
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Figure 4. {b)
Master plan of Marioni College Old Campus
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Figure 4. {ic)
Lapout of Mew Compus

Figure 4. [d}
Aeriol view of Marioni College New Compus
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Mariani College Master Plan
Aris Campus

R L

Figure 4. [g)
Muaoster pion of Marigni College New Compus
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4.1 Sustainable Land Use Activities:

4.1.1 Plantation Drive- To increase the number of trees within and outside of the coliege
campuses, plantation drives are being held from time to time. Particularly on the occasion
Mational Science Day (28" February), World Environment Day (5" June), Teachers Day [5™
September], NCC Day etc.

4.1.2 Vermicompost Pit-To avoid and to minimize chemical-based fertilizer and to promote
sustainable agriculture practice among students B local community, the Zoology department is
running two wvermicompost pits in the science campus. Mariani Coliege fulfills its organic
manure neads from these two pits.

Figure 4. (f}
Imagurotion of Vermicompost project

4.1.3 Botanical cum Herbal Garden- To make students and community people aware of plant
biodiversity, scological & medicinal importance of plants and to conserve rare plants, a
botanical garden i being established by coliegeauthority and maintained by the Botany
department from 2022,
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Figure 4. (g} Figure 4. (h)
Baotoaical cum Herhal Garden Plantation Orive by students

Figure 4 i) Figure 4 1]
Tew prarioiion plof in Soreaical! gorcen Plantation on Wenid enwronmend doy By Dr- D
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5. Bio-diversity in College Campus

5.1 Plant-diwersity {obd campus) :
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::_ Cammon Name Scientific Name Family
a4 Spiny Amaranth Ampranthus Spinosus L Amaranthaceas
45 Turrméric Cuvicwig fangel. Zingibes acebe
L] Indian Oleander Nerium oleander L Apocynaceas
a7 Faur O Clock Mirabilis jmlapa L hyclaginaceae
48 ‘White Weed Ageratum conyzoidest. Dateragene
45 Falie Shamrock Owalfs corymbato Omalidaceas
50 Spadeleat Centello osiotica (L] Urban Apiaceae
51 Pea Eggplant Solanurm tonaem Ws. Solsnscese
52 Asthrma Weed Fupharbia hirtol. Eupharbiscess
5 Tulsi Oimum sametum L Lamiaceas
54 Minute Weed Iikamia microntha Kunth Dateraceas
55 Thurmbai Leucos gipers (Willd, ] Link Lamiaceas
56 Water Willow Justicio simplexD. Don Acanthacess
57 Durva Gras Cynodan dochyion{L \Pers. Poacese
58 Rough Cocklebur Karthivm strumarium L Dasles aeae
59 Carpet Weed Adternanthens sessihs (L) R.Br. ex OC. Amaranthaceae
&0 Tropical Chickwesd Dryraria covdato (L) Wild Caryophyllaceas
61 Wegetable Fern D¥piazium esawlentum (Retz. ) Sw Athyriaceae
62 Wit Papper Persicario hydropiper L) Polygomnac e
63 Love Grass Chrysapogon oeculotus [Rete. | Trim Poaceas
64 Brush Ovchid Asries odaraty Orchidaceas
&5 Fogy Fau Brush Orchid Aerides rosea Drchidaceas
[ Bamboo Orchid Arunding graminifaltia Drchidacess
&7 Aeampe Orchid Acampe papillasn Drehidacear
68 Rothichiads Bulbophylum Bulbaphyum rathschildianum Drchidacese
[ Haaded Orchid Dendrabium cghylium Drechidaceas
M0 | Muiky-Smelling Dendrobium Dendrohivm maichetum Dichidaceas
1 Fried Egg Orchid Dendrabivm dirpoloxum Orchidaceas
2 Jenikin'i Dendrabium Dendrobiu ki Orehidaceas
3 Fringe-Lipped Dendrabium Dendrobivm fmbriglum Drehidaceas
M Gm’;:::mmw'd Dendrabium chiysanthum Orchidaceae
Primerase Yellow . N ;
15 Diianclres e Dendrobiurn primufinum Drchidaceas
76 Faxtail Orehid Rhynchostyls retusa Drehidaceas
7 Grey Drchid \ianda teiseliote Orchidaceas
i Alge-Leabed Dymbidium Cymibidivm afoifalium Drchidaceas
19 Greater Swamp Orchid Phaius ionkenalage Orchidaceas
B0 Chiristimas Orchid Catorthe musuks Drehidaceas
a1 Cylindrical Venda Pogdiaranthe téres Drehidaceas
a2 Fading Dendrobum Flickingerio fupax Drchidaceas
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5.2 Plant-diversity in Botanical Garden|old campus) ©
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Amphibians

L Comman Name Scientific name
M.
10 Taad Bufomelonosticius
11 Frog R figring
12 Hyla flyta
Reptiles
Al Commen Name Scientific narme
Nin
14 House Riird MHemidactyiuaflaviviidi
15 Calotes Cirkoles versielor
16 Commaon indian Monitor Varanns manitae
17 Pythan Pytho roticulots
18 Checkeredisalback Xenachraphispiscator
19 Banded krait Bungorusfisistus
X Monocled cobira Nojokaoubhia
1 Brahminy biind sriake Ramphotyphlopsbromnsy
P Bronzeback tree snake Derglrefaghisdendrekaphis
1 Orienialratenaie Phydsmucosn
bl King cobra Ophigphogushannah
25 Black krait Bungonismigér
26 Red nethed kneslhack Rhobdophissubminiatus
M Commen krait Hingaruscasnies
Birds
5L Common Name Scientific name
T,
H Litdle cormarant Fhalcroormmiger
el Greal mgret Egretto oo
Ed Eastern catte egral Bubulciscaromandus
1] Indian pond heron Ardepiogroy
I3 Azian open bill Anmalomusosoif s
i3 Greater Adjutant Leploptiosdubius
3 Lesser Adjulan Leantoptdosmaniug
EY] filsck kite Mifers migrans
3 Red jungle fowl Gl el
n Vit breastad waber han Amaurarmsphoenic oy
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6. Renewable Energy &Energy Conservation

The college is commited to the use renewable energy and hence both the campuses are
installed with solar-powered street lights with the assistance from Goverment Bodies.

Figure 6. {a) Figure &. (b}
Solar powered Street Light (Old Campus) Solar powered Street Light (New Campus)

Energy Consevation and Awareness Drive by Student Linion

To create awareness of energy conservation among students, the studemt unicn of Mariani
Collegeused to issue circulars to students for taking necessary measures from time to time.
They are asked to power-off lights and fans while not required. (Appendices- | &11)

Use of LED in the College

Im order to minimize the unit of electricity consumption in coflege campus, LED bulbs and LED
tube lights are being used and also energy efficient electronic equipment are used.
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7. Water Ma nagement
To meet the basic requirement of water supplyin Coflege campus is mainly dependent on
1. Deep tube well (Submerssible Pump)
1. Raimwater Harvesting System

Ta fulfil the need for drinking water the college is well equipped with electric water purifiers,
RO filters and a dedicated drinking water facility. Orinking water of both the campuses are

analyzed regularly in Government Laboratory of Public Healkth Engineering Department, lorhat
Division, Gowt. of Assam.

Old Campus = the water anakbysis report are available in Appendices 11l & IV .

Mew Campus - the water analysis report are available in Appendices WV & V.

Figure 7. (a] Sand water filter system Figure 7. |b) R. 0. water filter system
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Rain Water Harvesting [RWH) System

Colege is equipped with @ glamt 3000 Ftre canacity resersodr 1o colksct rain waber coflected froem
its roaf tops imthe new cam pus. As 3 Moneoon region it & very much capable 1o collect water
during REMmer SEason
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B. Human Health and 5afety Management

E.1 Heath Check-UipERiocd Domation Camp

Thee Wiormens' cefl Masiani College in collbaration with Zatyam Hospial B Reseanch Conbne,
Jorhat condisched a Health Ceck-1a & Blood DonationCamp on 237 May, 2022,

Figune B. (2] Health Ceci-Up B Biood doration camg

Figure & (b}
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Figure 2. (<)
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Figure &. (e} Figure 8. {f)
8.2 Smoking and tobacco-free campus

The use of tobacco and tobacco products are stricthy prohibited and inside the college campus,
any act of consuming and using this product is considered as a punishable offence.The
instruction has been mentioned in the code of conduct of the college. Regarding this, the
Government Authority has issued smoking and tobacoo-free campus which is available in
Apendix Vil

Figure 8. (g} Smoking & tobacco free board
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9. Paperless
5.1 Linrary Automation
The library of Manand College = partially astomated. The following actvimes are curnenily
avakable.
1. Cataloguing

ZBxcoding |Books)

Due to the shifting of library activities from traditional method 1o automation. The Bbrary
activities are partialy shifted to dighal mode so that there is wery less use of paper in warious
Hbrary achhd Ches winich dinect®y or sredinesctly protect aur natune.

9.2 Oritice Automation

Esprciaiy due to the partiad shifting of the Admission system from offlne 1o online mode sases
a huge amount of paper beng washed.

For ool a mmnie:
1. Frinting of Prospecius
Z. Frinting of Admission Forme

&5 al the mentioned activities ane pevformed ondine there i no nesd bo print a hard copy for
the same which saves @ fuge amount of paper {Apperdix — Il
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10. Waste Disposal

10.1 Laboratory Waste Disposal

Solid wastes which are not bicdegradable wiz., plastic material, glassware etc are sent for re-
cycling. Biodegradable wastes are dumped in to pits and when dicomposed are applied to
plants in college campus. Organic wastes are applied into the wermicomposting pits. Liquid
wastes are disposed in to pits dug out on reserved and protected area and covered by soil.

Figure 10 {a) Figuee 10. ()
Plastic & Glosswore waste are sent for Plastic & Glossware waste are sent for
recydling {o regular proctice for dean & recycling (@ regufar proctice for cleon &
green enviranemt) green Enuirpnen)
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Figure 10 {c}
Liguid chemical waste disposal

Figure 10 (c]
Liquid chemical waste disposal
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Appendices
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Appendices-lil & IV
Old Campus
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Appendices-V & V|

Mow Campas
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. A REPORT ON ENERGY AUDIT IN MARIAN] COLLEGE. MARIANI

1. BACKGROUND:
Energy consumption in different forms has been continuously rising almost in all
the sectors- agriculture, industry, transport, commercial, residential (domestic)
and educational institutions. This has increased the dependency on fossil fuels and
electricity. Therefore, energy efficiency improvement and possible energy
conservation became a necessary objective for energy consumers. The
Government of India enacted the Energy Conservation Act, 2001 in October 2001.
The Energy Conservation Act, 2001 became effective from 1st March, 2002, The
Act provides for institutionalizing and strengthening delivery mechanism for
energy efficiency programs in the country and provides a framework for the
much-needed coordination between various CGovernment entities. Mariani
College, an educational institute in Jorhat district of Assam taking initiative for
reducing energy intensity in both the college campuses ([Arts and
Science/Commerce campus) and entrusted Add Square Solutions for conducting
Energy Audit. To conduct the energy audit, the audit team visited the campus on
34 and 22 August 2022 to collect data and to take some measurement for

assessment of different energy consuming components.

2. SCOPE OF WORK
2.1 Assessment of actual operating load and scope for optimizing the same
* Review of present electrical load in both the campuses.

*  Assessment of Building wise electrical load base on electrical fittings.

2.2 Mumination study and energy conservation option in lighting system

» Review of present lighting system, lighting inventories etc. Estimation of
lighting load at various locations like different building floor, corridor,
rooms etc. outside light and other important lecations as mentioned by the
management.

s  Detail luxlevel study at various locations and comparison with acceptable
standards.

s Study of present lighting system and recommendation for improvement.

= Exploring Energy Conservation options in lighting system.
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2.3 Energy Conservation in Air-Conditioning and water pumping system
# (bservation and energy conservation.

» Exploring Energy Conservation Option (ENCON] in system.

2.4 Diesel Generator [DG) Seks
* Review of DG set operation
* Performance assessment of DG sets in terms of Specific Fuel Consumption
(SFC ie Lit/kWh).

3. METHODOLOGY ADOPTED FOR BUILDING AUDIT
Step 1 - Interview with Key Facility Personnel

During the preliminary audit, a meeting is scheduled bebtween the audit team and key
operating personnel to start the assignment. The meeting agenda focuses on: audit
objectives and scope of work, facility rules and regulations, roles and responsibilities
of project team members, and description of scheduled project activities. During this
meeting the team enlightened about operating characteristics of the facility, energy

system specifications, operating and maintenance procedures.
Step 2 - Facility Tour

After the initial meeting, a tour of the facility is arranged to observe the various
operations, focusing on the major energy consuming systems identified during the
interview, including the building structure, lighting and power, mechanical energy

systems.
Step 3 - Document Review

During the initial visit, available facility documentation is reviewed with facility
representatives. This documentation review includes all facility operation and
maintenance procedures and logs - sheets/ registers for the previous years.

Step 4 - Facdility Inspection

After a thorough review of the construction and operating documentation, the major
energy consuming processes in the Ffacility are further investigated. Where

appropriate, field measurements are collected to substantiate operating parameters.

FPage 2|23

whara™

@

www.marianicollege.org.in [03771-242118, Fax: 03771-244525] [marianicollege@yahoo.in]

**% Save paper. Save Environment. Go Green***




A REPORT ON ENERGY AUDIT IN MARIANI COLLEGE, MARIANI

Step 5 - Utility Analysis

The utility analysis is a detailed review for the previous months. Data reviewed

includes energy usage, energy demand and energy consumption pattern.
Step b - Identify,/Evaluate Feasible ECMs

Based upon a final review of all information and data gathered about the facility, and

based on the measurements final energy conservation measures is developed.
Step 7 - Prepare a Report Summarizing Audit Findings

The results of our findings and recommendations are summarized in this report. The
report includes a description of the facilities and their operation, a discussion of all
Mmajor energy consuming systems, a description of all recommended ECMs with their
specific energy impact. The report incorporates a summary of all the activities and
effort performed throughout the project with specific conclusions and

recommendations and ECMs - Energy Conservation Measures

4, BUILDING DESCRIPTION
The Mariani College consists of multiple buildings (both RCC multi stored and Assam
type building). The following Tables show the basic information about the building

and the ntilities.

5L No | Basic Building Data [Arts Campus) Value

1 A. Connected Load/Contract Demand (For
Academic & Administrative Building) 15 kW /17.65 kvA
Consumer Number: 177000003464

B. Connected Load/Contract Demand (For

Hostel Building) Skw/5.8kVA
Consumer Number: 177000030235
2 Installed capacity of DG set 20 kVA (1 Na)

Make: Mahindra Powerol
Maodel: 3305GM

15 kVA[1 Noj

Make: Jaksons Limited

Madel: |5P-15
Page 3|23
e
= Y o
— 2 P L
28" S o YR
1 {= A
COQRDINATOR, IQAC (0 L \- F:nn p
Marlani Coliege. Maras. : shata™

@

[Naharbari Grant, Mariani] www.marianicollege.org.in [03771-242118, Fax: 03771-244525] [marianicollege@yahoo.in]

**% Save paper. Save Environment. Go Green***



. AREPORT ON ENERGY AUDIT IN MARIANI COLLEGE, MARIANI

3 Annual electricity consumption considering | 10921.00 kWh
beth the consumer number [June2021 to
May'2022)

4 Annual cost of electricity consumption @ [ Rs. 1,21932.00
£.55 funit

4.1 Annual cost of electricity consumption through | Rs. 58,200.00
DG set.

4.2 Total cost of electricity (Utility + DG set) Rs.1,80,132.00

5 Total Numbers of building covered 7 Nos

51 Working hours [Academic and Administration | 8 Hrs (9 AM to 5PM)
building)

52 Working hours (Hostel building) 24 Hr x7 days

53 Working Days/week & Days

[:] Whether  sub-metering of  electricity | No

consumption for each building

Table 1: Basic Building Description (Arts Campus]

SLNo | Basic Building Data | Value
{Science/Commerce Campus)
1 Connected Load /Contract Demand
Consumer Number: 1770000004 14 19 LW/ 2235 kVA
2 Installed capacity of DG set 25kVA (1 Na)

Make: Jakson Limited
Model: [SP-25

3 Annual  electricity  consumption | 3 250,00 kWh
{June'2021 to May'2022)

4 Annual cost of electricity consumption | Rs. 52 376.00
@6.55 funit

4.1 Annual cost of electricity consumption | Rs. 42,000.00
through DG set.

432 Total cost of electricity (Utility + DG | Rs.94,367.00

set)
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5 Total Numbers of building covered 2 Naos
51 Working hours [Academic  and | § Hrs (9 AM to 5PM)
Administration building)

52 Werking hours (Hostel building) 24 Hr x7 days
53 Warking Days/week 6 Days
[ Whether sub-metering of electricity | No

consumption for each building

Table 2: Basic Building Description [Science/Commerce Campus)

5. PRESENT ENERGY SCENARIO

5.1 Review of analysis of electricity bill of Mariani College.

At present the overall energy consumption is catered by the electricity supply from
Assam Power Distribution Company Limited and own DG sets. Mariani college has 3
electrical connections from APDCL having different connected load/ sanction load as
mentioned in the table no. 1 & 2. Total 3 numbers of DG sets are installed to supply
power during Ipad shading hours. (2 numbers is in the Arts campus and 1 number in
science and commerce campus) individual capacity of the DG sets are mentioned in
the table no.18& 2.

5.1.1 Energy Consumption.
The total electricity consumption from June 2021 to May 2022 was 14,141.00 kWh
and the total bill paid to distribution companies was Rs. 17,42,529.45.

Consumer number wise monthly electricity consumption(kWh) and electricity bill
[Rs.) paid from June 2021 to May 2022 has shown in figures below.
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A. Consumer Number: 177000000414 (Science/Commerce Campus)

MONTHLY ELECTRICITY CONSUMPTION (KWH)
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Figure 1: Monthly Electricity Consumption (Consumer Number: 177000000414)
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Figure 2:Monthly Electricity Bill {Consumer Number: 177000000414
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B. Consumer Number: 177000030235 (Arts Campus Hostel Building)

MONTHLY ELECTRICITY CONSUMPTION (KWH)
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Figure 3: Monthly Electricity Consumption [Consumer Number: 177000030235)

MONTHLY ELECTRICITY BILL (RUPEES)
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C. Consumer Number: 177000003464 (Arts Campus- Academic & Admin
Building)

MONTHLY ELECTRICITY CONSUMPTION (KWH)
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Figure 5: Monthly Electricity Consumption {Consumer Number: 177000003464)
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Figure 6: Monthly Electricity Bill {Consumer Number: 177000003464 )

Annual expenses incurred due to diesel consumption by all the DG sets (cumulative)
was Rs. 100,200.00.
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6. PERFORMANCE EVALUATION, OBSERVATION AND ANALYSIS
6.1 ASSESSMENT OF ACTUAL OPERATING LOAD AND SCOPE FOR OPTIMIZING
6.1.1 Energy Consumption in various Loads
The major energy consuming equipment, utilities available in the building are-
» Lighting Load
» (Cooling Load/ Fan & Air Conditioner
= Other Load {Computer/Laptop/projectors and digital classroom equipment)
= Water Pump

ENERGY CONSUMPTION BY DIFFERENT
LOAD

O

= Lighting Load = Cooling Load = Other load Water Pump

Figure 7: Energy consumption by different load {Arts Building)

ENERGY CONSUMPTION BY DIFFERENT
LOAD

e i,

= Lighting Load = Cooling Load = Other load » Water Pump

Figure B:Energy Conzumption by different load (Science & Commerce Building]
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Ul AREPORT ON ENERGY AUDIT IN MARIAN! COLLEGE, MARIANT

6.1.2 Building wise estimation of load:

Mariani College consist of multiple buildings comprising various load. A detail
assessment was carried out during audit period considering all the loads installed in the
building. A building wise estimation (45 shown in fig 9810 has been made to understand
the load profile which will further help to estimate the electrical energy requirement by
the individual buildings for both the campus.

BUILDING WISE LOAD PROFILE
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Figure 9 Building wise estimation of Load [Arts Campuz]
BUILDING WISE LOAD PROFILE
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Figure 10: Building wise estimation af Load (Science/Commerce Compus)
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6.2 OBSERVATION AND RECOMMENDATION

» Since the campus consist of multiple numbers of buildings with high energy
consuming equipment, therefore it is recommended to install separate submeter
for each building to identify and energy consumption of each building. This will
help the management to take energy conservation measures as well as it will help
to do the performance assessment of electrical uses.

» Presently the total installed load of the arts and scence/commerce campus are
approximately 34 KW and 15 kW respectively, which include lighting load, Fan
load, AC load, motor load etc. Out of these lpads, most of the loads are used on
oceasional basis, except some areas where energy uses are in regular basis. Total
installed load found in hostel is 2.25 kW.

+ There is no evidence of recording data of energy generation and consumption by
DG set. Management may take initiative to record in the log book for future
performance assessment of energy profile of the systems as well as preventive and

rezular maintenance work. (Please refer annexures for reference).
ILLUMINATION STUDY AND ENERGY CONSERVATION IN LIGHTING SYSTEM:

6.2.1Review of Present Lighting Loads

Lighting contributes about 13.46 % and 11.73% of total load in Arts campus and
Science/Commerce campus respectively. The lighting load of the campus is consisting of
9.Watt LED bulb and 20 W LED tubes. It has also been observed that, almost all the
luminaries have already been converted to energy efficient LED lighting except few CFL
and FTL in some locations. The College authority intend to comply energy efficient

measures by converting remaining lighting systems to LED lighting.

6.2.2 Lux Level Survey

The building wise and floor wizse lux level is measured by the portable lux meter (Make:
Fluke, Model: Fluke 941). For building energy audit the parking area is normally
excluded. Location/Floor/ Room/ area wise Lux level was measured and the details are

as follows:

It has been observed that most of the area surveyed receives a good amount of day light

if all windows and curtains are open, which implies lesser use of artificial lighting.
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Avg. lux
Major Working Area Luminaries used Wattage level
[Lux}
Assam Type Building [Class LED Bulb/LED Tube GW20W 210
Room)
English Department LED Bulb/LED Tube oW 20w 176
Assamese Department LED Bulb/LED Tube SW/20W 188
Seminar Hall LED Bulb/LED Tube SW 20W 196
Girls Common Room LED Bulb/LED Tube W/ 20W 166
Economics Department LED Bulb/LED Tube W /20w 213
Education Department LED Bulb/LED Tube oW 20w 290

Library LED Bulb/LED Tube/CFL  9W/20W/20W 112
Library Reading Room LED Bulb/LED Tube SW /20W 290
Digital Class Room LED Bulb/LED Tube SW20W 276
Auditorium LED Bulb/LED Tube /CFL  9W/20W/20W 226
Office Working Area LED Bulb/LED Tube SW S 20W 253
Hostel LED Bulb 20w 198
Class Room [Commerce LED Tube 20W 216
Building)
Teacher's Common Room LED Tube 20w 203
[Commerce Building)
Class Room (Science Building]  LED Tube 20W 211
Mathematics Department LED Tube 20W 202
Chemistry Department LED Tube 20w 211
Laboratory
Botany Department LED Bulb G 131
Laboratory
Zoology Department LED Tube 20w 226
Laboratory
Physics Laboratory LED Tube 20w 212
Table T:tlwminetion level of different working creas
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DBSERVATIONS

* Since educational institutes are working mainly on day time, therefore

illumination study was carried out during day time only and it is observed that if
all windows are open and curtains are keep open, the working area or the study
area covers adequate illumination level.

It is also observed that, some part of the study area in Library, class room and
laboratories, there is not adequate day lighting which leads to dependence on
artificial lighting. This will increase the use of energy and operating cost to meet

up the standard illumination level.

RECOMMENDATION

Inculcate discipline and sense of participation in the energy conservation
movement, any unnecessary lighting during day period should be avoided through
AWArENess programmes.

Intensive monitoring/inspection in order to ensure the minimum use of artificial
light.

Itis recommended that all luminaries should be converted to energy efficient LED
as an energy conservation measures.

Area specific use of task lighting specifically where the back ground illumination
is not required.

Installation of master switch outside in each room which will help to switch off all
electrical appliances during non-working hour.

Tubular daylight devices to maximize the use of daylight which will reduce the
energy consumption.

Installation of occupancy sensors so that the lighting systems are controlled by

this smart occupancy sensor.

1t is recommended to use standard practice of illumination level as follows (As per IES
standard)
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Type of interior factivity Standard illumination
Lewel [Lux)
Libraries
Shelves, book stacks 150
Reading table 300
Staff rooms, student rooms'student’s hostels ete
Gymnasium 300
Assembly halls general 300
Teaching spaces general 300

INDOOR SPORTS AND RECREATIONAL BUILDING
MULTIPURPOSE SPORTS HALLS

Athletics, basketball, bowls, judo o0
Heockey 700
BADMINTON COURTS 300
PUBLIC AND EDUCATIONAL BUILDING ASSEMBLY AND
CONCERT HALLS

Theatre and concert halls 100
Multipurpose 500
FURTHER EDUCATION ESTABLISHMENT

Lecture theatres general 500
Chalkboard 500
Demonstration benches 500
Examination halls, seminar rooms, teaching spaces S0
Laboratories 500

Table 4: Standard [Numination Level

6.3 Diesel Generator [DG) Set

6.3.1 Review of present Diesel Generator [DG) Set:
Total 3 (Three) numbers (2 nos are in Arts campus and 1 no is in Science/Commerce
Campus) of DG sets are installed in different location within the college campus and
covers dll the loads of academic blocks, administrative building, library, canteen,

auditorium and hostel.
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The salient technical specifications are as follows:

Sl Make Madel MFG Date Rated Rated Voltage Freguency Phase
No /SR No kWA kW L] {Hz)

1 Mahindra 3305GM  October 2012 20 16 415 50 X
Jakson J§p-15 25/05/2010 15 12 415 S0 I
Limited
Jakson Jsp-25 24/09/2012 25 20 415 S0 ip
Limited

Table 5:Diesel Generator Set Technical Specification

6.4.2 Performance assessment of the Diesel Generator Sets:

Forthe performance assessment of the DG sets its need to study specific fuel consumption
[SFC= Total fuel consumed (litres)/ total power generated (kW)]. For which at least
Twelve { 12) months data of monthly fuel consumption and monthly energy generated by
the DG set is required to analyze the specific fuel consumption. As monthly energy

generation data is not available, therefore the performance assessment of DG sets is not

able to conduct.

Although the design value of fugl consumption hr are Shown below-

Specific Fuel Consumption
Mahindra Jakson Lid. Jakson Lid.
Load Condition
3305GM JSP-15 J5P-25
20kVA 15 kVA 25kVA
At 100%; Load 165 2.49 (Ltr fhr) 2.49 (Ltr fhr)
At 759 Load [em/hp/hr) | 2.04 (Ltr/hr) 2.04 (Ltr/hr)

Table 6: Design value of Specific Fuel Consumption of DG sets

Recommendation:

It is strongly recommended the data recording or data logging of monthly fuel
consumption and monthly energy generation practices for the DG set. A typical data

lopging format is given as ANNEX 1.
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o AREPORT ON ENERGY AUDIT IN MARIAN] COLLEGE, MARIANI

6.4 Water Pumping System:
The arts campus of Mariani College has total 6 numbers of water pumps. Out of which
5 numbers are surface water pump and 1 submersible water pump. Similarly, the
Science and commerce campus has 2 surface water pumps. The capacity of all the

water pumps is of 1 HP each.

If any changes and new installation is required to be done management may take

initiative to purchase energy efficient motor (EEM] only.

7. GO0D ENGINEERING PRACTICES

7.1 Guidelines for Energy Management in Buildings

7.1.1 Mluminatien:

Matural light should be used as far as possible to meet the required illumination level.
Especially requirement of artifical light is less during daytime. While using the
artificial lights care should be taken so as the lights in each area can be switched off
partially when not in use. (e.g. The illumination level required for working on
computers is 150 - 300 lux, but when the area is not used for work illumination level
of 110 lux is sufficient. (This can be achieved by switching off some of the lights.) Also
proper naming or numbering of the switches will facilitate the use of them by

occupants or staff.

7.1.2 Use of Efficient Lighting Technology
The college campus has already taken the initiative to convert all inefficient

luminaries to energy efficient LED tube lights and LED bulbs.

7.1.3 Air-Conditioning System
The Mariani College campus has very a smaller number of air conditioning units as
cooling load. It has been observed that some of the installed air conditioning units are

3 star rating, thevefore it is recommended to use 5 star rating air conditioning unit.

7.1.4 Preventive Maintenance

Inspect & monitor equipment operations. Maintain regular operation & maintenance
log for major equipment. Fix minor problems before they result in major repairs. For
thizs regular inspection of all equipment by trained staff is necessary. If necessary
maintenance shutdown should be taken at least once in 6 months. During this wiring,
contacts & other components should be thoroughly inspected for voltage imbalance,
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loose connection s or self heating. 1f major repairs are required, evaluate the economic
benefit of replacing the old equipment with more efficient and compact equipment
before doing the repairs. Such study should be done well in advance, so that in case of
breakdown a decision can be taken gquickly. Adjust schedules to keep all equipment
on only when necessary. Adjust temperature & humidity set points for AC within

comfort zones seasonally.

7.1.5 Training & Awareness

Maintenance & operating staff should be trained / informed about the energy
management issues & procedures. To implement an effective preventive maintenance
program, the operational staff must be given comprehensive training on each type of
equipment, regarding system fundamentals, use of reference material & manuals,
maintenance procedures, service puidelines & warranty information. Proper

maintenance schedules could be supplied to them for different equipment.

7.L.6 Other Savings

New computers available in the market offer built in power saving modes. These

maonitors are called as Energy Star compliant monitors. However, it was found that

most of the users are not aware of this fadlity. Therefore, steps should be taken to

inform every one of this & any such future options. Switches for computers should be

made more accessible, so that employee can turn off their terminals when not in use.

7.1.7 Integration of Renewable Energy in the campus

# |t has been observed that a total 4 numbers of 30-Watt solar street lights are
installed in the campus to illuminate some specific areas.

#= Since the College campus consist of multiple buildings with enough roof space
available, therefore the college authority can install and generate solar energy

which will reduce the annual energy cost incurred by the College.
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A REPORT ON ENERGY AUDIT IN MARIAN! COLLEGE, MARIANI

ANNEX 1

Month/Year: .o fiiiiiaie Generator Operator Name:.....con

Date | Generat | Capacity Time Meter Fuel Total Total Signature
or Name | Location Reading | Added | Running Meter of

Start | End | Start | End Hrs Reading | Operator

DATA LOGGING FORMAT FOR PERIODIC MAINTENANCE.

ANNEX 2
Month/Year ..o 1 SRR i Generator Operator Name:. ...
Date | Lub oil Level Coolant Level Fuel Filter Lub  0il | Battery Coolant
Filter Water Filter
Lewvel
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Policy Document Qn Environment and Enerey Usage

The Enviranment and Energy usage Policy of Mariani College is to manage energyin such a systematic waysoas to minimize its impact onthe environment. The

policy implies to explore the renewable energy resources to reguce the burden of the government and to find out altemate resources as solutions to energy crisis.

This environment and energy policy is binding for all the components of the institution and applies to all its stakeholders and tothe various activities undertaken by
the institution. Itwill help us to embed efficiency and environmental awareness into our everyday activities, thus helping us to realize our responsibilities and
commitment to conservation of natural resources and to limit its usage. The college regularly conducts green literacy programs t0 save energy and o protect the
environment.

1. Toassess our energy usage and measure its impact on the environment.

2. To count c02 emissions generated by our means of transportation - Vehicles. » To reduce local air pollution emissions wsing environment-friendly vehicles,
including bicycles, public transportation and use of pedestrian-friendly road.

3. Toinstall phato voltaic solar panels for the ganeration of alternative energye To install LED bulbs in the whole campus tosave energy.

4. Todevelop systematic waste management mechanism.

5. Todevelop rain water harvesting unit.

B. Toundertake tree plantation drive.

7. Totake additional measures to continuausly im prove energy consLmption,

8. Toenzage in dialogue with the government agencies, municipal corporation and the affiliating university and actively work with the |ocal organizations in the
areas of environment, energy efficiency and sustainable development.

[E=]

. To monitor and respand to emerging enviranmental and energy issues. To strengthen our employess' and students' environmental knowleage and skills in arder
toimprove our own environmental performance.

10. Ta provide information and training opportunities on energy saving measures,
11, To offer opportunities for employees and students to engage in initiatives which contribute to environmental protection.
12. To tram our employezs mnd students to make them 'Go Green Specialists' and parters to plant trees each vear

This policy will be communscated to the stdents and smployees via mterml communscation chamnels, The Environment, Energy Policy and objectives will be
teviewed on 2 regular basts by the Prancipel.
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CHIEF MINISTER'SINSTITUTIONAL PLANTATION
PROGRANMNMIE 15% July, 2022 to 15% August 2022

MARIANI COLLEGE, MARIANI organised a one-month Chief
Minister's Institutional Plantation Programme celebrating Azadi ka
Amrit Mahotsav. The programme began from 15th July 2022 and
continued till 15th August 2022 The plantation drive was inaugurated
in the College Campus (New) on 15th July 2022 by the Principal of
Mariani College, Dr. Horen Goowalla along with all other faculty
members & non-teaching staffs of the college. Principal gave very
valuable speech mentioning the benefits of ree plantation and how it
can protect our environment at present and in future. All of them
planted several kinds of saplings in the campusin different locations.
Thereafter, NSS Programme Officer, Mr. Bonomali Bori took over
the charge of the plantation drive. Principal along with the P.O of
NSS Unit allotted different Schools, Police Station, Community
places, Historical & Religious sites etc. to each faculty members of
colleges to plant trees individually in their allotted schools and other
places to make the event a successful and grand celebration of Azadi
ka Amrit Mahotsav. Teachers and students participated from different
schools in the drive. The purpose was mainly to educate the public
about the importance of growing trees and aware them to protect the
environment and promote institutional social responsibility. The
faculty members planted different tvpes of medicinal and fruit
saplings in different locations and made the campaign a successful
one. It was a greatinitiative to make the atmosphere clean and green.
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PLANTATION PROGRAMME, 2022
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PLANTATION PROGRAMME, 2022
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PLANTATION PROGRAMME, 2022
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MASSIVE SWACHHATA DRIVE
Organized by
NSS UNIT, MARIANI COLLEGE

INCOLLABORATION WITH -~ MARIANI MUNICIPALITY
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