
 

Driving Clean Energy and Energy-Efficient Technology Support for 

Government 

Manipal University Jaipur functions as a center for advanced research, producing 

insights that are essential for policymakers. The faculty and research centers engage in 

comprehensive studies to assess the feasibility, effects, and possibilities of clean energy 

solutions. By generating reports, white papers, and collaborating directly with 

governmental agencies, the university offers evidence-based recommendations that 

guide policy formulation. The research and development divisions at Manipal University 

Jaipur are pivotal in the advancement of innovative energy-efficient technologies. From 

solar energy systems to energy storage solutions, the university is leading the charge in 

innovation, persistently exploring methods to enhance the efficiency and sustainability 

of energy generation and usage. Additionally, Manipal University Jaipur provides 

specialized programs and courses centered on clean energy and sustainable 

technologies, equipping students with the necessary knowledge and skills to assist 

governmental initiatives in the implementation of clean energy policies and 

technologies. The university collaborates with governmental and industrial partners to 

devise and execute strategies for the adoption of clean energy. These partnerships 

create a conducive environment for the practical application of research outcomes, 

resulting in the development of tangible solutions that align with governmental goals. 

Furthermore, Manipal University Jaipur's outreach initiatives bolster both local and 

global efforts to promote clean energy and energy efficiency. The institution actively 

engages in climate action events, conferences, and policy dialogues, sharing expertise 

and advocating for sustainable practices. The commitment of Manipal University Jaipur 

to research, policy development, innovation, and workforce education highlights the 

transition towards clean energy and energy-efficient technologies. By persistently 

enhancing and applying effective solutions, Manipal University Jaipur is aiding 

governmental efforts and laying the groundwork for a more sustainable and resilient 

energy future. 

 In a global context that prioritizes sustainable solutions, the collaborative initiatives 

between Manipal University Jaipur and governmental bodies serve as symbols of 

optimism. The exchange of knowledge, innovative practices, and policy assistance 

provided by Manipal University Jaipur is crucial in guiding the world towards a future 

reliant on clean energy and energy-efficient technologies. Collectively, these 

partnerships constitute the foundation of advancement, promoting a shared dedication 

to a more sustainable and environmentally conscious energy framework. 
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Project Completion Report 

Project Type: Research Fund Grant/ R21-1877916181 

Project title: Harnessing the potential of Polyhydroxyalkanoates (PHA) from Rhodopseudomonas palustris as 

sustainable resource for production of bioplastics 

Introduction: Plastics are widely utilized due to their durability and low cost, however, they are mostly generated 
from non-renewable resources such as natural gas, petroleum, or coal and contain additives such as stabilizers and 
plasticizers (Filho et al., 2022). These chemicals, which are commonly present in plastics like polyvinyl chloride 

(PVC), polypropylene (PP), and polyethylene terephthalate (PET), can be toxic, functioning as endocrine 
disruptors or carcinogens. They can enter the body by skin contact, ingestion, or inhalation, particularly when 
used in food packaging (Adeniran and Shakantu, 2022; Gaston and Tulve, 2019; Hahladakis et al., 2018; Filho et 

al., 2021). About 76% of plastic produced globally becomes waste, with 9% recycled, 12% incinerated, and 79% 

landfilled or released into the environment. This improper disposal harms ecosystems and poses health risks 

(Geyer, Jambeck and Law, 2017; Sameh S. Ali et al., 2021a; Sameh Samir Ali et al., 2021b). Environmental 
concerns about plastic waste have driven the shift from petrochemical-based plastics to biobased, biodegradable 
alternatives, called bioplastics (Reddy, Reddy and Gupta, 2013). Despite their introduction in the 2000s, 
bioplastics still represent only about 0.5% of the over 400 million tonnes of plastic produced annually (Folino et 

al., 2020; European Bioplastics, 2023). By 2023, production had reached 2.18 million tonnes, with biodegradable 
plastics making up roughly 55%. This is expected to rise to 7.43 million tonnes by 2028, driven by increasing 
demand and advancements in technology (European Bioplastics, 2023). Various types of biobased plastics differ 
in their raw materials, chemical structures, production methods, and applications, but they offer similar material 
properties to conventional plastics. One of the most common examples is Polyhydroxyalkanoates (PHA). PHAs 

are biobased polyesters that are produced as carbon/energy storage materials in microbial cells under stress. These 
accumulate as intracellular granules without harming the host cell. Their biodegradability and good physical and 
mechanical qualities make them a viable substitute for conventional petroleum-based plastics (Rajvanshi et al., 
2023).  

PHAs are produced by various microbial species including Rhodopseudomonas palustris (R. palustris). R. 

palustris is a versatile purple non-sulfur photosynthetic bacterium popular for its ability to produce bioplastics 
such as PHAs from diverse carbon and nitrogen sources. It possesses the ability to switch among four metabolic 
modes, indicating its adaptability to various environments, such as marine sediments and waste lagoons. Along 
with other bacteria such as Rhodobacter and Rhodospirillum, it is capable of utilizing various carbon sources for 
the production of polymers. Other than this, this species possesses potential applications in biotechnology, 
specifically in hydrogen production, electricity generation, and bioremediation (Brown, Wilkins and Saha, 2022). 

Despite various attempts to generate industrial PHAs utilizing microorganisms, the costs remain a significant 
challenge. The high cost of microbial bioplastic synthesis remains a substantial impediment to industry growth. 
Large-scale PHA manufacturing usually utilizes pure microbial cultures that rely on expensive sugar-based 
substrates, which raises overall production costs. Furthermore, the process consumes a huge amount of freshwater, 
reducing availability and increasing expenses (Rajvanshi et al., 2023). Addressing these challenges, the present 
study has explored the ability of R. palustris to use a wide range of substrates in varied conditions for cost-
effective PHA production, along with using domestic reverse osmosis (RO) reject water as the major contributor 
in the production process, hence reducing unsustainable freshwater use. RO reject water is rich in nutrients and 
free from pathogens, making it an ideal nutrient source for microbial cultivation with minimal alterations. Using 
this water stream can significantly reduce the costs of expensive nutrient growth media and lessen the reliance on 
freshwater in cultivation systems (Bhandari and Prajapati, 2022a). This approach enables more cost-effective and 
large-scale biomass production. This is further helping in repurposing an unmanaged waste stream of RO reject 
water into a useful and environmentally sustainable process of PHA production. 

2. Review of literature: 

Based on the literature review, Table 1 summarizes the significance of bioplastic production, highlighting the 
numerous industries from which waste materials can be derived as substrates. These waste substrates, 
including agricultural waste, food waste, and industrial byproducts, play an important role in sustainable bioplastic 
production by lowering dependency on fossil fuels and strengthening waste valorization. 



Table 1. List of waste resources used as substrates for cost-effective bioplastic production 
 

S. No. Waste carbon source Microorganisms 
Cultivation 

technique 

Maximum biomass 

production 

Biobased plastic 

produced 

Maximum 

production 
References 

1 Mixture of crude and saponified 
SCG oil  

Cupriavidus necator DSM 
545 Shake flask technique 8.5 g/L Polyhydroxyalkanoate 

(PHA) 84.4% (w/w) 
(Ingram, Martin 
and Winterburn, 

2022) 

2 Nitrogen-deficient cheese whey 
mother liquor  Paracoccus homiensis Shake flask technique 3.3 g/L 

Poly (3-
hydroxybutyrate-co-
3-hydroxyvalerate) 

P(3HB-co-3HV) 

1.1 g/ L 
(Mozejko-

Ciesielska et al., 
2022) 

3 Fermented concentrated cheese 
whey permeates Mixed microbial culture 

(MMC) 

Sequencing batch 
reactor 

 

- PHA 
 

62% g PHA/ g 
VSS (Colombo et al., 

2019) 
4 Fermented secondary cheese 

whey  - 55.1% g PHA/ 
g VSS 

5 Digestate of chicken manure with 
sunflower frying oil Cupriavidus necator H16 Shake flask technique 75.1 % cell dry mass PHA 4.6 g/ L (Altun, 2019) 

6 Waste frying oil with 40 g/ L 
NaCl Halomonas hydrothermalis Shake flask technique 

 3.64 g/ L Polyhydroxybutyrate 
(PHB) 2.26 g/ L (Pernicova et al., 

2019) 

7 Onion peel  Bacillus siamensis PD-A10 Shake flask technique 
 90.86 g/ L PHA 67.56 g/L (Vijay and Tarika, 

2019) 

8 Paper industry effluent  Ancylobacter aquaticus  Shake flask technique - PHA 41.7% w/w (Tyagi and 
Sharma, 2021) 

9 Beer brewery wastewater Cupriavidus necator Batch system 7.90 g/ L PHB 3 g/ L (Amini et al., 
2020) 

10 Candy industry wastewater Cupriavidus necator H16 Flask culture 1.11 g/ L PHB/ Polylactic acid 
(PLA) 65% (w/w) 

(Hernández-
Herreros et al., 

2024)  

11 Digested sludge Rhodopseudomonas sp. S16-
VOGS3 

Photobioreactor 0.37 g/ L PHB 18.5 mg/ L 
(Touloupakis et 

al., 2023) 

12 Olive mill wastewater Rhodopseudomonas sp. S16-
FVPT5 

Tube culture 0.13 g/ L PHB 101 mg/ L 
(Carlozzi et al., 

2019) 



3. Objectives 

• Design a novel cost-effective artificial media mimicking seawater and optimize the parameters for the 
growth of R. palustris. 

• Optimize culture conditions for high PHA production under different sets of nutrients limiting and stress 
conditions. 

• Screen and qualitatively characterize the PHA granules via staining and microscopy and quantify the 
percentage of PHA accumulation. 

• Augment the extraction of PHA from cell biomass and analyse its molecular structure.  
 
4.  Methodology:  

The Rhodopseudomonas palustris MDOC01 strain, isolated in our lab from dairy waste, was cultured in a 

synthetic medium called Designed Synthetic Water Medium (DSWM) containing minerals along with glycerol 

and monosodium glutamate as carbon and nitrogen sources. The cells were grown in 500 ml glass bottles with Q 

series GL45 caps for sampling and argon gas purging to maintain an anoxic environment. The cultures were kept 

at 30-35°C with continuous stirring at 500 rpm and 4000 lux light from 60 W incandescent bulbs (Syed, Sogani, 

Kumar, et al., 2022). Figure 1 describes the detailed methodology followed during the work  

 

 
Figure 1. Detailed methodology of the research work



5. Results and discussion: 

OBJECTIVE 1 

Collection of RO reject water: The reject water coming from a domestic drinking water RO plant has a consistent 

nutrient and pathogen-free composition (Bhandari and Prajapati, 2022b). RO reject water, collected from a 

drinking water RO plant, located at Bagru, Rajasthan, was used to develop a novel cost-effective growth media 

for R. palustris culturing. Initially, the water was subjected to physicochemical analysis to determine its 

composition and suitability as a growth medium. Table 2 reveals that upon comparison with DSWM, the RO reject 

water was found to be very similar in the ionic and mineral composition to the DSWM. This, in addition to the 

metabolic adaptability of R. palustris, supports RO reject water as a cost-effective growth medium. 

Table 2. Physicochemical analysis of the RO reject water 

Parameters  Results 

pH 7.9 

TDS (ppm) 1318 

Electrical conductivity (µS cm-1) 2636 

Salinity (PSU) 1.34 

Alkalinity (mg L-1) 258.5 

Total hardness (mg L-1 as CaCO3) 82.9 

Chloride (mg L-1) 409 

Sodium (mg L-1) 265.75 

Potassium (mg L-1) 6.32 

Nitrate nitrogen (ppm) 16.6 

Nitrite (ppb) 2.0 

Calcium (ppm) 200 

Magnesium (ppm) 1000 

Ammonical nitrogen (mg L-1) <2.0 

Ammonia (ppm) 0.06 

Phosphate (ppm) 0.90 

Phosphorus (mg L-1) <0.50 

Sulphate (mg L-1) 54.8 

Fluoride (mg L-1) <0.05 

Iron (mg L-1) <0.1 

  

As the work was on pure microbial strain, the RO reject water was first subjected to sterilization via boiling 

followed by filtration. The sterility was confirmed by the spread plate technique and no microbial growth was 

observed within 24-48 hours of incubation. Further, the RO reject water was provided with glycerol and sodium 

glutamate as carbon and nitrogen sources, forming RO Reject water Medium (RORM). This, in addition to the 

metabolic adaptability of R. palustris, supports RO reject water as a cost-effective growth medium.  

Suitability of RORM as a growth medium for R. palustris in terms of biomass and bacteriochlorophyll a 

(Bchl a) yields (Syed, Sogani, Sharma, et al., 2022): For this, the sterile RO reject water was mixed with different 

concentrations of DSWM (RORM0 (Positive control), RORM25, RORM50, RORM75, RORM100) and the N: 

C ratio of 5.4 mM: 10 mM was made consistent in all media sets (Sogani et al., 2020). During 10 days of growth, 

RORM75 showed good biomass and Bchl a concentration and productivity (Biomass: 1.75 g L-1; 92.44 mg L-1 d-

1; Bchl a: 15.10 mg L-1; 1.223 mg L-1 d-1), comparable to the control (RORM0; 2.0 g L-1, 148.8 mg L-1 d-1).  

Microscopic analysis of R. palustris in RORM75: Scanning Electron Microscopy (SEM) was used to observe 
the morphology of R. palustris. As illustrated in Figure 2, no significant morphological differences were observed 
between the cells grown in RORM75 and DSWM (control). This finding suggests that RORM75 does not 
substantially alter the cell morphology, which is a positive indication regarding its impact on R. palustris. 

 



            

Figure 2. SEM images of R. palustris cells grown in (a) DSWM and (b) RORM75 

 

Deliverables:  
• RO reject water stream, otherwise discarded and not managed properly, can be repurposed for microbial 

cultivation for high biomass yield, hence suggesting an environmentally sustainable approach for RO 
reject water recycling. 

• With appropriate adjustments, RORM75 offers both environmental and economic advantages for R. 

palustris cultivation, by replacing expensive nutrients present in the conventional growth media. 
 
OBJECTIVE 2: 

Production of PHA under PHA-producing culture conditions: As reported earlier, PHAs are produced by 

microbial cells under stress conditions (e.g. Nutrient limitation) and high carbon concentration in the form of 

energy and carbon storage granules (Mannina et al., 2020). The present work used the concept of feast and famine 

conditions for microbial PHA production. In the feast phase, R. palustris was provided with abundant nutrients 

for maximum growth and then subjected to the famine phase with limited nutrients for PHA production. As 

RORM75 showed the maximum biomass, it was taken further for PHA production along with RORM0 and 

RORM100. Figure 3 shows the culture conditions for PHA production from R. palustris. 

 

Figure 3. Various culture conditions for PHA production from R. palustris 

After 7 days of the famine phase, PHA was extracted using the hypochlorite method, and the percent PHA of cell 

dry weight (CDW) was calculated in each condition (Marudkla et al., 2018). Figure 4 depicts the white-colored 

PHA extracted from R. palustris from RORM75 with a C: N ratio of 15:1  and Table 3 shows the PHA yield 

a b 



obtained in each culture condition and it can be concluded that RORM75 with a C: N ratio of 15:1 yielded the 

maximum PHA of 130 % CDW. 

 

Figure 4. PHA extracted from R. palustris cultured in RORM75 with C: N= 15:1 

Table 3. Amount of PHA obtained from R. palustris in various culture conditions 
 

S. No Culture conditions with C: N= 15:1 Amount (mg) % PHA of CDW 

1 RORM0 196 10.6 
2 RORM75 1336 130 
3 RORM100 27 2.4 

 

Deliverables:  
• The most suitable combination of feast and famine phases for high PHA production from R. palustris is 

DSWM with an optimum C: N ratio as the feast phase and RORM75 with a high C: N ratio of 15:1 as 
the famine phase.  

OBJECTIVE 3 and OBJECTIVE 4 

Characterization of the extracted PHA: The extracted PHA was subjected to Fourier Transform Infrared 

Spectroscopy (FTIR) and Proton Nuclear Magnetic Resonance (1HNMR) analysis for its chemical and molecular 

characterization (El-Kadi et al., 2021). Figures 5 and 6 show the FTIR and 1HNMR spectra of PHA extracted 

from RORM75 and the standard PHA obtained from Sigma Aldrich.  

 

Figure 5. FTIR spectra of PHA extracted from RORM75 and the standard PHA obtained from Sigma Aldrich 



PHA was characterized in the range of 500–4000 cm−1. A broad and weak band around 3600 cm⁻¹ in the standard 

indicates O-H stretching, showing the presence of hydroxyl groups like alcohols or carboxylic groups. A similar 
but less prominent band is seen around 3700–3600 cm⁻¹ in the case of PHA extracted from RORM75 (15:1), The 
O-H or N-H stretching is seen in both the cases but the intensity in PHA extracted from RORM75 (15:1) is weaker, 
possibly due to lower concentration or interaction of the hydroxyl groups. A sharp and intense peak at 1724 cm⁻¹ 

in standard PHA might indicate strong C=O stretching, which is typical for esters or carboxylic acids. This is a 
defining feature of PHA, which contains ester bonds. PHA from RORM75 (15:1) also has strong C=O peaks, but 
it is slightly shifted (1718 cm⁻¹) which may reflect different carbonyl environments or interactions with other 
groups. Peaks at 1376 cm⁻¹ and 1279 cm⁻¹, correspond to C-H bending and C-O stretching in esters in the standard. 
Similar peaks are present but with some shifts in the PHA extracted from RORM75 (15:1), such as peaks at 1379 
cm⁻¹ and 1267 cm⁻¹. This region may also show contributions from other functional groups. The fingerprint region 

which is unique to each compound, shows that PHA extracted from RORM75 (15:1) has structural differences 
compared to the PHA standard, likely due to differences in its polymeric structure or side chain composition.  

 

  
Figure 6: 1HNMR spectra of PHA extracted from RORM75 (15:1) and the standard PHA obtained from Sigma 

Aldrich  

The key observations from the spectra of standard PHA include a peak at 5.20 ppm showing the methine proton 

(-CH), attached to the carbonyl group in the polymer backbone, typical of PHA. This indicates an ester linkage 

where a proton is adjacent to a carbonyl group. Another peak at 2.39 ppm corresponds to methylene protons (-

CH2) adjacent to the carbonyl group in the PHA structure, again indicating ester functionality. Lastly, a peak at 

1.19 ppm represents a methyl group (-CH3) at the end of the alkyl chain, commonly found in PHAs where the 

chain ends with methyl groups. Comparing both spectrums, additional peaks at 9.13 ppm, 7.81 ppm, 7.02 ppm 

are unique to PHA extracted from RORM75 and absent in the PHA standard, suggesting the presence of aromatic 

groups, but the common peaks at 5.20 ppm, 2.38 ppm, and 1.20 ppm, in the spectrum of PHA obtained from 
RORM75 (15:1) are comparable to the standard and indicates that both materials contain ester groups (C=O) and 
aliphatic chains.  

Deliverables: 

• FTIR: PHA extracted from RORM75 (15:1) appears to share a similar backbone to PHA but with 
structural variations, possibly due to the presence of different side groups, chain lengths, or copolymer 
compositions.  

• 1HNMR: The PHA produced by R. palustris in RORM75 (15:1) is a modified version of the PHA, 
containing the same core ester and aliphatic groups as the PHA standard, but with significant 
modifications involving the addition of aromatic components. 

 
6. Conclusion: 

RO reject water can be used as a growth medium for cost-effective culturing and high biomass production of R. 

palustris.This concept not only makes the process of microbial cultivation economical but also provides an 

environmentally sustainable and safe approach for RO reject water management, thus avoiding environmental 

issues like groundwater and soil contamination caused by its current improper management strategies. Further, in 

the study, R. palustris stands out as an efficient microbial system for high PHA production, using RO reject water 

for the famine phase, thus also suggesting an approach for large-scale cost-effective production of PHA from R. 

palustris. The present study addresses various environmental issues, including improper RO reject water 

management, huge freshwater and expensive nutrient demand for high microbial biomass production, and plastic 



pollution caused by the increased use of petro-based plastic materials. Moreover, a switch from using 

nonrenewable resources to renewable ones for developing materials like plastics would also help in dealing with 

climate change mitigation. Overall, the study focuses on exploiting the possible benefits of versatile microbes like 

R. palustris in maintaining the quality, health, and sustainability of the environment. 
 
Outcomes: 

Journal publications 

• Rajvanshi, J., Sogani, M., Kumar, A., Arora, S., Syed, Z., Sonu, K., Gupta, N.S. and Kalra, A., 2023. 
Perceiving biobased plastics as an alternative and innovative solution to combat plastic pollution for a 
circular economy. Science of The Total Environment, 874, p.162441; (Q1, Impact factor: 8.2) 

• Rajvanshi, J., Sogani, M., Tziouvaras, G., Kumar, A., Syed, Z., Sonu, K., Gupta, N.S. and Sen, H., 2024. 
An analytical review on revamping plastic waste management: exploring recycling, biodegradation, and 
the growing role of biobased plastics. Environmental Science and Pollution Research, pp.1-19; (Q1, 
Impact factor: 5.8) 

• Rajvanshi, J., Sogani, M., Kumar, A. and Arora, S., 2023. Biomaterials: A Sustainable Solution for a 
Circular Economy. Engineering Proceedings, 59(1), p.133; (SCOPUS Indexed conference proceeding). 
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Manipal University Jaipur - Academic Block 3 

Project Name – Manipal University Jaipur - Academic Block 3 

Project Code – 22GR0118 

Address: - Jaipur, Rajasthan 

Site area: - 14,809 m2 (As per online panel) 

Total built-up – 21,525 m2 (As per online panel) 

No. of buildings – 1 Building (Institutional) 

                                                                                                                                                          Compiled by GRIHA Council 

    

General  
Comments:  

 

    

Criterion  Appraisal  Feedback Comments  

Criterion 4 

Air and Soil Pollution Control  

Partly Mandatory – 

4.2.1 Adopt at least six measures to minimize air and soil 

pollution during construction, with the first three strategies 

being mandatory. 

• Provide 3m high continuous barricading along the 

site boundary/virtual boundary. 

• Provide wheel washing facility/gravel bed at all 

vehicular entrances and exits of the site. 

• Ensure DG sets have an exhaust with stack height of 

at least 2m from the top of the generator with a 

cowl. 

• Ensure DGs are in compliance with CPCB norms. 

4.2.1 Submittal has been provided consisting of the following 

documents- 

- Narrative, site visit reports, and compliance report have been submitted 

stating that the following strategies were adopted in the project to 

minimize air and soil pollution during construction: 

• Provision of 3 m high continuous barricading is provided along 

the site boundary.  

• Wheel washing facility is provided at the vehicular entry and exit 

of the site. 

• DG sets were not used on site. The demand is being met through 

campus level facility. Hence this measure is not applicable for the 

project.  



• Implement a spill prevention plan for storage of diesel, 

admixtures, curing compounds, bitumen, and other 

hazardous materials. 

• Ensure that fine aggregate, excavated earth, and other 

construction materials with a tendency to get airborne 

are covered or are sprinkled regularly with non-potable 

water. 

• Ensure sprinkling of water on unpaved pathways on the 

site with non-potable water. 

• Limit the speed of vehicular movement on-site to 

10km/hr. 

• Ensure that vehicles carrying waste materials out of the 

site are covered 

• Hazardous materials were stored in an enclosed space on an 

impervious surface. 

• Fine aggregate, excavated earth, and other construction materials 

with a tendency to get airborne were covered. 

• Speed limit on site has been restricted to 10km/hr. Signages for 

the same were displayed onsite.  

• Vehicles carrying waste materials out of the site were covered. 

 
- Photographs of the measures implemented onsite have been submitted.  

- Site management plan has been submitted in Criteria 6. However, 

location of wheel washing facility, Diesel storage and storage of fine 

aggregate, excavated earth, and other construction materials were not 

highlighted in the same. 

 

Required:  

• Submit site management plan (during construction stage) 

highlighting location of DG, wheel washing facility, Diesel storage, 

soil erosion channels, sedimentation tank, storage of fine 

aggregate, excavated earth, and other construction materials.  

4.2.2 Ensure that the soil erosion channels are constructed, and 
they are connected to a sedimentation tank in order to reduce 
movement of soil outside the site throughout the construction 
phase of the project. 

4.2.2 Submittal has been provided consisting of the following 

documents- 

- As per the site visit reports, and compliance report, soil erosion channels 

and sedimentation tanks were provided on site. Photographs of the soil 

erosion channels & sedimentation tank have been submitted in due 

diligence I & II compliance documents.  

Site management plan highlighting location of soil erosion channels and 

sedimentation tanks provided on site has been submitted.  

 

The documentation is complete. 

    

Criterion 5  Topsoil Preservation  



5.1.1 Ensure that topsoil from disturbed areas on the site is 
preserved, stabilized, and its fertility is maintained throughout 
the construction period. Additionally, ensure that 100% of the 
soil requirement for landscaping including roof garden(s) is met 
through this preserved soil. 

5.1.1 Submittal has been provided consisting of the following 

documents- 

- Narrative has been submitted stating the topsoil from the disturbed 

areas on-site is preserved and 100% of the soil requirement for project 

landscaping is met through this preserved soil. 

- Images of topsoil preservation have been submitted.  

- Calculation have been submitted in the online panel indicating the 

following: 

▪ Total topsoil preserved – 1,135.6 m3.  

▪ Soil requirement for project landscaping – 572.6 m3.  

▪ Total area from where topsoil was excavated – 5,678 m2. However, 

the same has not been highlighted in the site management plan.  

▪ Percentage of fertile soil used in landscape – 198.32 %.  

- Soil fertility test report of the project from state level soil testing 

laboratory has been submitted.  

- A site management plan highlighting location of topsoil preservation 

area has been submitted. However, location of topsoil excavation area has 

not been highlighted.  

Required:  

• Submit a site management plan in .dwg format highlighting 

location of topsoil excavation/disturbed area for the project.  

     

Criterion 6 
    

Construction Management Practices  
 

6.1.1 Adopt construction management practices (e.g., stacking 
and storage of construction materials at different stages of 
construction) and ensure safe disposal of waste generated 
during construction. 

6.1.1 Submittal has been provided consisting of the following 

documents- 

- Narrative has been submitted stating that construction management 
practices such as stacking and storage of construction materials at 
different stages of construction were adopted on site and all the 
construction waste is safely disposed of through agreements with waste 
haulers and recyclers. 
- As per the site visit reports compiled by GRIHA officials, staging was 
adopted on site.  



- Photographs of construction management practices adopted on-site 

have been submitted.  

- Site management plan has been submitted highlighting the locations of 

different material & waste storage.  

- Log sheets of total quantities of waste generated on site as steel, wood, 

packaging materials, cement bags etc. have not been submitted. 

- Challans/Sell invoices reflecting full quantities of waste such as MS 

scrap, wood, packaging materials, cement bags etc. sold to recyclers have 

not been submitted. 

 

Required:  

• Submit detailed narrative about quantum of waste generated 

during construction, storage facilities for inert and hazardous 

wastes and measures employed for its safe disposal/recycling.  

• Submit Log sheets of total quantities of waste generated on site as 

steel, wood, packaging materials, cement bags etc. 

• Submit challans reflecting full quantities of waste such as steel, 

wood, packaging materials, cement bags etc. sold to recyclers. 

6.1.2 Adopt at least two strategies from the list, as given below, 
to minimize water consumption during construction, with the 
first strategy being mandatory. 
 
Mandatory – 

o Use gunny bags, ponding technique, or curing 
compound. 

o Meter and monitor the consumption of water during 
construction. 

o Use water-reducing admixtures in concrete mix. 
o Use treated wastewater and/or captured storm water 

6.1.2 Submittal has been provided consisting of the following 

documents- 

- As per the site visit reports compiled by GRIHA officials, the following 

measures were adopted in the project: 

• Use of gunny bags and ponding technique for curing of columns 

and slabs, respectively. Photographs of the same has been 

submitted.  

• Use of water reducing admixtures (SAINT GOBAIN CHRYSO 

Delta G6541C-ADS) in concrete. Batch mix report of M25, M30 & 

M40 concrete grades were shared during the visit indicating the 

use of admixture was submitted. However, purchase order and 

technical specification sheet of the admixture was not submitted 

which confirms water reducing properties. Further, design mix 

reports for M25, M30 & M40 concrete grades have not been 

submitted.  



•  

Required:  

• Submit purchase order and technical specification sheet of SAINT 

GOBAIN CHRYSO Delta G6541C-ADS confirming it’s water 

reducing properties.  

• Submit design mix reports for M25, M30 & m40 concrete grades 

highlighting the make and name of admixtures used in the 

concrete grades.  

Criterion 23 Safety and Sanitation for Construction Workers 

Mandatory – 

23.1.1 Ensure compliance with the requirements of NBC 2016 for 
all the following: 
 
Part 1: Provision of necessary safety equipment and safety 
measures for construction 
workers. 
 
Part 2: Provision of clean drinking water, hygienic working and 
living conditions, and sanitation facilities for the workers. 
 
Part 3: Provision of crèche facility for children of construction 
workers in case their families are allowed to work/live at the 
construction site. 
 
Applicability check: If there are only male workers employed and 
residing on site, the project is exempt from Appraisal 23.1.1 - Part 
3 

23.1.1 Submittal has been provided consisting of the following 

documents- 

- Narrative, drinking water test report and date stamped photographs 

have been submitted indicating the following: 

• Construction workers were wearing hard-hats and safety boots. 

• Temporary railings were provided on the staircases. 

• Safety nets were provided in accident-prone areas as well as 

adjacent to the scaffolding. 

• Safety equipment such as gloves and safety harnesses were 

provided to workers depending on the nature of their work. 

• Safety signage in local languages were displayed at multiple 

locations on site. 

• First aid facility was provided on site.  

• Drinking water facility was provided on site and in the labour 

accommodation area. Drinking water test report was submitted 

by the project team along with the compliance report. 

• Clean and hygienic toilets were provided for the construction 

workers on site and in the labour accommodation area. 

• Clean and hygienic bathing area was provided at the labour 

accommodation area. 

• Clean and hygienic labour accommodation was provided for the 

construction workers. The hutments were  made of GI sheets and 

sharp edges of the same were secured. 



• The hutments had provision for daylight and ventilation. 

General cleanliness was maintained in the area surrounding the 

labour accommodation.  

• Dustbins were provided in the labour accommodation area.  

• Creche facility was provided near the labour accommodation. 

Site visit reports confirm the same.  

 

The documentation is complete. 

 
23.1.2 Adopt one alternative out of the following for the 
construction workers on-site. 
 
Alternative 1: Provide a grocery store/canteen within the site 
premises and/or labour accommodation. 
 
Alternative 2: Organize at least two events during the entire 
construction phase to create environmental awareness among 
the construction workers. 

23.1.2 Submittal has been provided consisting of the following 

documents- 

- As per the due diligence II site visit, two environmental awareness 

programs were conducted for the construction workers during the 

construction phase. The photographs have been submitted highlighting 

awareness programs have been conducted among the construction 

workers.   

 

The documentation is complete. 

 

Criterion 26 

Positive Social Impact 

Mandatory – 

26.1.4 Ensure that tobacco smoking is prohibited on-site 
during the entire construction phase. 

26.1.4 Submittal has been provided consisting of the following 

documents- 

- Photographs have been submitted indicating that tobacco is prohibited 
on site and ‘no smoking’ signages were displayed in multiple locations. 
Site visit report compiled by GRIHA Council officials and the compliance 
report submitted by the project team confirms the same. A non-smoking 
policy document highlighting prohibition of tobacco smoking within the 
site premises during the construction phase has been submitted.   
 

The documentation is complete. 

  



Head Office HBC

Rajasthan State Pollution Control Board

File No     :  

Dispatch Date:

Registered

Order No : 2023-2024/HBC/2809

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-2716840

Dec 14 2023  1:06PM

F(HDF)/JAIPUR(Sanganer)/6935(1)/2023-2024/5986-5988

Unit  Id   : 27890

M/s Manipal University, Jaipur

Khasra No 467,469,474,458/1,473,475, 542, 544 

Village Dehmi Kalan, Tehsil Sanganer, Ajmer Road , 

Dehmi Kalan Tehsil:Sanganer

 District:JAIPUR

Consent to Establish under Section 25/26 of the Water (Prevention & Control of Pollution) 

Act, 1974 and under Section 21(4) of Air (Prevention & Control of Pollution) Act, 1981.

Sub:

Your application(s) for Consent to Establish dated 16/06/2023 and subsequent correspondence.Ref:

Consent to Establish under the provisions of Section 25/26 of the  Water (Prevention & 

Control of Pollution) Act, 1974 (hereinafter to be referred as the Water Act) and under 

Section 21 of the Air (Prevention & Control of Pollution) Act, 1981, (hereinafter to be referred 

as the Air Act) as amended to date and rules & the orders issued thereunder ,is hereby 

granted for your Manipal University Jaipur plant situated / proposed at Khasra No 

467,469,474,458/1,473,475, 542, 544 village Dehmi Dehmi Kalan Tehsil:Sanganer 

District:JAIPUR , Rajasthan under the provisions of the said Act(s). This consent is granted on 

the basis of examination of  the information furnished by you in consent application(s) and the 

documents submitted therewith, subject to the  following conditions:-

Sir,

That this Consent to Establish is valid for a period from 16/06/2023 to 31/05/2028 or 

date of commencement of production / commissioning of the project or activities 

whichever is earlier .

 1 

That this Consent is granted for manufacturing / producing  following products / by 

products or carrying out the following activities or operation/processes or providing 

following  services with capacities given below:

2

Quantity / CapacityType Particular

Product  21,525.00 SQ. METERGross Built up Area

That in case of any increase in capacity or addition / modification / alteration or change in 

product mix or process or raw material or fuel, the project proponent is required to 

obtain fresh consent to establish. 

3
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Head Office HBC

Rajasthan State Pollution Control Board

File No     :  

Dispatch Date:

Registered

Order No : 2023-2024/HBC/2809

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-2716840

Dec 14 2023  1:06PM

F(HDF)/JAIPUR(Sanganer)/6935(1)/2023-2024/5986-5988

Unit  Id   : 27890

 4 That the control equipment as proposed by the applicant shall be installed before trial  

operation is started for which prior consent to operate under the provision of the Water 

Act and Air Act shall be obtained. This consent to establish shall not be treated as consent 

to operate. 

That the quantity of effluent generation and disposal along with mode of disposal for the 

treated  effluent shall be as under: 

 5 

Quantity of treated 

effluent to be disposed 

(KLD) and mode of 

disposal

Quantity of 

effluent  to be 

recycled (KLD)

Max. effluent 

generation 

(KLD)

Type of effluent

Domestic Sewage  24.000 

Plantation and 

Horticulture within 

premises

16.000 5.000

That the sources of air emissions along with pollution control measures and the emission 

standards for the prescribed parameters shall be as under:

6
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Sources of Air Emissions Pollution Control 

Measures

Prescribed

StandardParameter

Dg set( 1010KVA) ACOUSTIC 

ENCLOSURE , 

ADEQUATE AIR 

POLLUTION CONTROL 

MEASURES , 

ADEQUATE STACK 

HEIGHT , ADEQUATE 

STACK HEIGHT OF 30 

MTR.

710 mg/Nm3NOx (as NO2) 

(at 15% O2) 

day basis in 

ppmv

100 mg/Nm3NMHC (as C) (at 

15% O2)

75 mg/Nm3PM (at 15% O2)

150 mg/Nm3CO (at 15% O2)

That the Domestic Sewage shall be treated before disposal so as to conform to the 

standards prescribed by the Board as notified under the Environment (Protection) 

Act-1986 for disposal Into Inland Surface Water. The main parameters for regular 

monitoring shall be as under:

7
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Parameters Standards

Oil and Grease Not to exceed 10 mg/l

pH Value Between 6.5 to 9.0

Biochemical Oxygen Demand (3 days at 27C) Not to exceed 10 mg/l

Chemical Oxygen Demand Not to exceed 50 mg/l

NH4 (N) 5  mg/l

N total 10 mg/l

Total Suspended Solids Not to exceed 20 mg/l

Fecal Coliform (MPN per 100 ml ) Not to exceed 100

That the unit shall obtain all necessary permission from District Administration, 

Jaipur and Government of Rajasthan related to establishment of new academic 

block "Block-3" in “Manipal University", Khasra No 467, 469, 474, 458/1, 473, 475, 

542, 544 Village Dehmi Kalan, Tehsil Sanganer, Ajmer Road, Tehsil: Sanganer 

District: JAIPUR, Rajasthan.

 8 

That this consent to establish is being issued for Academic Block-3 for Gross Built 

Up area: 21,525 Sq.m. For any change in area, the unit has to seek fresh consent to 

establish.

 9 

That if the project cost exceeds Rs. 104 Crore, the unit shall take/obtain 

modification in consent after paying fee as applicable.

 10 

That the unit shall provide adequate & safe infrastructure facility (step ladder) for 

monitoring at stack of D.G. set.

 11 

That the unit shall apply for CTO for Built up area @ 21,525 sq.m. within 15 days 

time period.

 12 

That the unit shall get amendment in all the previous CTOs for correct Built up 

area, where the same have been obtained for increased Built up area as compared 

to approved map.

 13 
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That unit shall comply standards as specified in Environment (Protection) 

Act,1986, (Limiting concentration in mg/l, except for pH):

i. pH: 6.5-9.0

ii. BOD 3days, 27 degree Celsius: 10

iii. COD: 50

iv. Oil & Grease : 10

v. TSS: 20

vi. N-total : 10

vii. Fecal Coliform : 100 MPN/100 ml

viii. NH4-N : 5

 14 

That the unit shall comply with the standards as prescribed vide MOEF notification 

no. GSR 826(E) dated 16th November, 2009 with respect to National Ambient Air 

Quality.

 15 

That the unit shall ensure compliance of ambient air quality standard in respect of 

noise as prescribed under Environment (Protection) Act & Rules made therein.

 16 

That unit shall provide adequate stack height along with acoustic enclosures on 

one D.G. set of 1010 KVA. Further unit shall not allow installing any air pollution 

source i.e. Boiler/Hot water generation etc. without prior consent to establish from 

the Board under the Air Act 1981.

 17 

That the total water consumption shall not exceed 30 KLD. The ground water shall 

not be abstracted without prior NOC from Central Ground Water Authority.

 18 

That the water flow meters shall be provided at all suitable points to measure 

quantity of daily water consumption, waste water generation, waste water treated 

and treated waste water recycled and utilized for plantation/gardening purposes. 

Daily record of the same shall be maintained and to be submitted to the Board.

 19 

That the unit shall ensure proper recycling and reuse of domestic waste water after 

adequate treatment.

 20 

That the entire domestic waste water generated in tune of 24 KLD shall be treated 

through existing sewage treatment plant having capacity of 500 KLD (150 KLD +350 

KLD).

 21 

That the unit shall maintain condition of STP of capacity 500 KLD (150 KLD +350 

KLD) to achieve the standards prescribed under EP Act 1986 and the unit shall 

dispose the sludge of STP in scientific manner.

 22 

That the unit shall provide disinfection system for STP treated water before its 

utilization in plantation/horticulture purpose.

 23 

That the unit shall dispose the sludge of STP in scientific manner. 24 

That the unit shall not allow making any obstacles to any natural water flow i.e. 

natural nallah/stream carrying rain water to any water body.

 25 
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That the unit shall install adequately designed rain water harvesting structure for 

prevention and recharge of ground water in and around the area.

 26 

That energy conservation measures like installation of CFLs/FLs for lighting the 

areas outside the building should be integral part of the project design and should 

be in place before project commissioning.

 27 

That used CFL/FLs/LEDs should be properly collected and disposed off/sent for 

re-cycling as per prevailing rules/guidelines issued by regulatory authority. Use of 

solar panels also be done to the extent possible.

 28 

That the solid waste generated should be properly collected & segregated. Wet 

garbage should be composted and dry/inert solid waste should be disposed off at 

approved sites for land filling after recovering recyclable materials.

 29 

That the unit shall comply with the provisions of Hazardous and Other 

Wastes(Management and Transboundary Movement) Rules, 2016; Solid Waste

Management Rules, 2016; Plastic Waste Management Rules 2016; Construction And 

Demolition Waste Management Rules 2016; Bio-Medical Waste Management Rules, 

2016 and E- Waste Management Rules, 2016.

 30 

That the unit shall ensure proper recycling and reuse of domestic waste water after 

adequate treatment.

 31 

That waste water shall always be conveyed/ carried through closed conduit pipe 

line and no other measure of carrying waste water such as tankers, flexible or 

temporary pipe line shall be used/practiced.

 32 

That water meters shall be installed at suitable locations at closed conduit pipe 

line to measure the quantity of effluent reaching to 500 KLD (150 KLD +350 KLD) 

STP for treatment.

 33 

That the surplus/excess/unutilized treated water shall be used for 

agriculture/plantation.

 34 

T h a t  u n i t  s h a l l  u t i l i z e  e n t i r e  t r e a t e d  w a s t e  w a t e r  f o r 

flushing/process/gardening/non-potable uses and other gainful purpose and zero 

discharge status shall be maintained outside the premises. No waste water shall be 

discharged on land/ into sewer line/into natural nala/water body/drain

 35 

That the unit shall not allow making any obstacles to any natural water flow i.e. 

natural nallah/stream carrying rain water to any water body.

 36 

That this consent is being issued on the basis of information /documents submitted 

by the industry. In case, it is found during post inspection that, the unit has flouted 

the conditions of consent or provided inadequate control measures & wrong 

information, the consent may be revoked and action may be initiated under the 

Provisions of Water Act & Air Act without any further notice.

 37 
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That the industry shall comply provisions 9(4) & 13(2) of Plastic Waste 

Management (PWM) Rules -2016 and as amended & shall submit application for 

registration in form-I to State Board.

 38 

That no Single use Plastic (SUP) items, which are banned vide Ministry of 

Environment, Forest and Climate Change (MoEF& CC), Government of India 

notification dated 12/08/2021 shall be used in the unit premises.

 39 

That this consent to establish shall be subject to compliance of any direction or 

order passed by Court of Law/NGT/CAQM in the matter.

 40 

That the unit shall obtain necessary permission from National Board for Wildlife 

Clearance (NBWL), if the project falls in ESZ of Notified protected Area and the 

activity is not covered under permitted activity. The consent is granted under the 

provisions of Water Act, 1974 and Air Act, 1981 and any other permission/consent 

w.r.t. Environment Protection Act, 1986 and Forest Conservation Act, 1980, if 

required, shall have to be obtained before implementation of the project.

 41 

That all the green building concepts/ norms shall be adopted in all possible ways 

which includes Green walls, solar energy etc., and compliance of this condition 

shall be submitted along with photograph during the time of CTO application.

 42 

That proper C&D mechanism shall be adopted, and compliance of this condition 

shall be submitted along with photograph during the time of CTO application.

 43 

That proper wash disposal system shall be developed, and compliance of this 

condition shall be submitted along with photograph during the time of CTO 

application.

 44 

That water harvesting system shall be developed for maximum storage and 

moisture improvement, and compliance of this condition shall be submitted along 

with photograph during the time of CTO application.

 45 

That proper ventilation measures for energy saving, less toxic materials for 

reducing indoor pollution and usage of certified wood shall be considered, and 

compliance of this condition shall be submitted along with photograph during the 

time of CTO application.

 46 

That proper waste segregation system to be developed. 47 

That the unit shall take steps to enhance landscaping and green cover in all 

possible spaces and develop green belt in at least 33% of the total project area.

 48 

 49 That, notwithstanding anything provided hereinabove, the State Board shall have the 

power and reserves its right, as contained under Section 27(2) of the Water Act and 

under Section 21(6) of the Air Act to review anyone or all of the conditions imposed 

here in above and to make such variation as it deems fit for the purpose of compliance of 

the Water Act and Air Act.
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50 That the grant of this Consent to Establish  is issued from the environmental angle only, 

and does not absolve the project proponent from the other statutory obligations 

prescribed under any other law or any other instrument in force. The sole and complete 

responsibility, to comply with the conditions laid down in all other laws for the time-being 

in force, rests with the industry/ unit/ project proponent.

That the grant of this Consent to Establish shall not, in any way, adversely affect or 

jeopardize the legal proceedings, if any, instituted in the past or that could be instituted 

against you by the State Board for violation of the provisions of the Act or the Rules made 

thereunder.

51

This Consent to Establish shall also be subject, besides the aforesaid specific conditions, to 

the general conditions given in the enclosed Annexure. The project proponent will comply 

with the provisions of the Water Act and Air Act and to such other conditions as may, from 

time to time, be specified by the State Board under the provisions of the aforesaid Act(s). 

Please note that, non compliance of any of the above stated conditions would tantamount to 

revocation of Consent to Establish and project proponent / occupier shall be liable for legal 

action under the relevant provisions of the said Act(s).

Yours sincerely,

This  bears approval of the competent authority.

Group Incharge[ HBC ]

Copy to:-(A):

Regional Officer, Regional Office, Rajasthan State Pollution Control Board, Jaipur (south) 

with request to ensure compliance of consent conditions.

1

Master File.2

Group Incharge[ HBC ]
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