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Engineering Sustainable Water Solutions Since 2006

Spring Ion Exchange is a leading water and wastewater treatment engineering
company delivering high-performance, sustainable, and compliance-driven
turnkey solutions across India and international markets. With over 18+ years
of expertise, we specialize in the design, manufacturing, installation,
commissioning, and lifetime support of advanced water treatment systems.

From Industrial RO to complete Turnkey Mineral Water
Plants, ETP, STP, UF, EDI, SS Process Plants, and
Wastewater Recycling Systems  we engineer integrated
solutions that protect public health, conserve natural
resources, and support responsible industrial growth.

A Vision Built on Determination

Founded in 2006 by Mr. Rakesh Rawal, Spring Ion
Exchange began as an Industrial RO supply venture driven
by technical passion and resilience. Through dedication,
innovation, and deep industry knowledge, he transformed
the company into one of India’s most trusted turnkey
project specialists.

With hands-on technical mastery and strong leadership,
Mr. Rawal has led projects across diverse industries  
pharmaceuticals, food & beverage, manufacturing,
infrastructure, and government sectors  expanding
operations beyond India into global markets. His mission
remains clear: To deliver reliable, cost-effective, and
environmentally responsible water solutions that serve
both industry and humanity.

Industry Leadership. Proven Expertise. Trusted Worldwide.

Today, Spring Ion Exchange stands as a high-class turnkey engineering expert  known for technical
precision, regulatory compliance, cost-efficient execution, and long-term support. We don’t just build
plants; we build sustainable water infrastructures that empower industries and communities.

Fresh Thinking in Every Drop.

Mr Rakesh Rawal



The term "turnkey" originates from the concept of handing over a

facility so complete that the client needs only "turn the key" to

begin operations. In engineering and commercial contexts, a

turnkey project represents a comprehensive delivery model

where a single contractor assumes complete responsibility for

designing, engineering, procuring, constructing, installing,

testing, and commissioning a functional facility. 

For mineral water plants, the turnkey approach is not merely

convenient but critical to success. These facilities represent

complex integration of multiple technologies water purification,

microbial disinfection, storage, filling machinery, packaging

equipment, utilities, and automation each requiring specialized

expertise. Attempting to coordinate separate vendors for each

subsystem creates interfaces where responsibility fragments and

problems emerge.
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Section 01
TURNKEY PROJECT CONCEPT

Why Turnkey is Critical in Mineral

Water Plants

Single-Point Responsibility:

When one contractor delivers the complete plant, accountability is unambiguous. If production doesn't meet

specifications, water quality fails standards, or equipment malfunctions, the client has one entity to address.

Contrast this with fragmented supply where the RO vendor blames the filling machine supplier, who blames the

electrical contractor, who blames the civil engineer—while the plant remains non-operational and the client

suffers losses.

Risk Mitigation:

Turnkey contractors reduce project risk by taking full responsibility for system integration, coordination, and

performance guarantees. All equipment is factory-tested, controls are fully integrated, and complete plant

performance is verified before handover. This protects clients who may not have in-house technical expertise.

Quality Control & Compliance:

A turnkey approach ensures uniform quality standards across all components. Materials, fabrication, installation,

and hygiene are inspected under one quality plan, preventing contamination or performance issues. Turnkey

contractors also manage BIS, FSSAI, CPCB, and factory compliance, ensuring faster approvals.

Lifecycle Support:

From commissioning and training to warranty and maintenance, turnkey execution ensures long-term reliability,

easy operation, and lower lifecycle costs.



Turnkey Project Model:

In a turnkey model, a single experienced contractor is responsible for the entire

project, including design, engineering, equipment supply, installation,

commissioning, testing, regulatory compliance, and after-sales support. All

systems RO plant, disinfection, storage, filling, packaging, utilities, and

automation are designed to work together as one integrated solution.

This model offers clear accountability, faster project completion, consistent

quality standards, easier regulatory approvals, and lower operational risk. The

client receives a fully functional plant ready for immediate operation.
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Turnkey Projects vs Fragmented Supply Models

Choosing the right project execution model is critical for the success of a mineral water plant. The

two most common approaches are turnkey execution and fragmented (multi-vendor) supply, and the

difference between them directly impacts cost, quality, timelines, and long-term performance.

Fragmented Supply Model:

In a fragmented model, the client purchases equipment from multiple vendors

such as RO systems, filling machines, utilities, and automation while managing

coordination independently. Although it may appear cheaper initially, this

approach often leads to integration problems, delays, quality gaps, warranty

disputes, and higher operating and maintain costs.

Turnkey projects reduce risk, improve reliability, ensure compliance, and deliver better long-term value.
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Section 02
MINERAL WATER TURNKEY PROJECT 

A mineral water plant transforms raw water from boreholes, surface sources, or municipal

supplies into purified, microbiologically safe, packaged drinking water meeting stringent quality

standards. This transformation involves multiple treatment stages, each serving specific

purposes in the purification chain.

A - Raw Water Source & Analysis

Raw water quality is the primary design driver for mineral water treatment systems. In India,

groundwater and surface water sources exhibit wide variability ranging from low-TDS aquifers to

high TDS brackish sources, with region-specific issues such as iron, fluoride, nitrate, arsenic,

and heavy metals. Surface water further introduces turbidity, organic load, and seasonal quality

fluctuations, while municipal supplies may contain residual chlorine and distribution related

contamination.

Comprehensive laboratory analysis including pH, TDS, hardness, alkalinity, turbidity, iron,

manganese, chloride, sulfate, nitrate, fluoride, and microbiological parameters is mandatory prior

to system design. These results govern pretreatment selection, membrane specification,

recovery rates, and post-treatment stabilization. Inadequate analysis leads to membrane fouling,

reduced plant efficiency, and non-compliant product water.

B - Raw Water Treatment & Purification Section

Reverse Osmosis (RO) Plant – Core Purification System:

The Reverse Osmosis (RO) system is the heart of a modern mineral water plant. It uses semi-

permeable thin-film composite membranes to remove dissolved salts, heavy metals,

microorganisms, and organic contaminants at a molecular level. Feed water is pressurized

(typically 10–15 bar for brackish water) and passed through membranes with pore sizes around

0.0001 microns.

Water molecules pass through the membrane, while salts, bacteria, viruses, and contaminants

are rejected and discharged as concentrate. RO systems typically achieve 96–98% salt

rejection, reducing TDS from 1,500 ppm to below 50 ppm, meeting WHO and BIS IS 14543

drinking water standards.

Our RO plants range from 1,000 LPH compact units for small bottling plants to 50,000+ LPH

systems for large industrial applications. Through optimized pretreatment, antiscalant dosing,

and membrane selection, we achieve 70–75% recovery, significantly higher than poorly

designed systems operating at 50–60%.
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UV Disinfection – Chemical-Free Microbial Protection:

Ultraviolet (UV) disinfection provides instant, chemical-free microbial control. UV lamps emitting 254-
nm wavelength light disrupt microbial DNA, effectively inactivating bacteria, viruses, and protozoa.
This process produces no taste, odor, or harmful byproducts and is effective against chlorine-

resistant organisms.

Industrial-grade UV systems ensure proper dosing

(minimum 30 mJ/cm²), continuous intensity
monitoring, alarm systems, and extended lamp life.
UV treatment is positioned after RO and before
storage to ensure microbiological safety.

Stainless Steel Storage Tanks:

Treated water is stored in food-grade stainless
steel tanks (SS 304 / SS 316) to prevent
recontamination. Hygienic design includes conical

bottoms for complete drainage, sanitary fittings,
microbial air vents, and level indicators.
Tank sizing is carefully engineered to balance

production and filling demand. Typical plants
include separate tanks for raw water, post-RO

water, and final ozonated product water.

Ozonation System – Shelf-Life Enhancement:

Ozone (O₃) treatment provides powerful oxidation

and final disinfection, improving shelf life of

packaged drinking water. Ozone generators
dissolve 0.2–0.4 ppm ozone into water, ensuring

microbial control without affecting taste.

Controlled contact tanks, proper mixing, residual

monitoring, and ozone destruct units ensure safe

and effective operation, synchronized with bottling

lines.

Oxygen Dosing & Hygienic Transfer Pumps:

Oxygen dosing systems improve taste and

enhance ozone effectiveness, especially for low-
oxygen borewell water. Sanitary centrifugal pumps
with SS-316 wetted parts ensure contamination-

free water transfer between treatment stages.
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C - Packaging & Filling Section

Pouch Packing Units:

Automatic pouch packing machines are widely used in India for

affordable packaged drinking water. These machines form sachets

from food-grade roll stock film, fill precise volumes (200 ml, 500 ml,

and 1 liter), and seal them hermetically in continuous high-speed

operation. Typical outputs reach several hundred pouches per hour.

Hygienic design includes food-contact-grade materials, easy-to-clean

construction, enclosed filling zones, and automated controls

preventing underfilling or contamination. Pouch packaging offers low

packaging cost, lightweight transport, and tamper-evident sealing,

making it ideal for mass markets.

Glass Bottle Filling Lines:

Glass bottle lines are designed for returnable bottles used in

premium and environmentally conscious markets. The process

includes de-crating, pre-rinsing, caustic washing, high-pressure

rinsing, bottle inspection, filling, capping, labeling, and re-crating.

These systems ensure consistent hygiene and product quality

while supporting sustainable, reusable packaging formats.

20-Liter Jar Washing, Filling & Packing Systems:

20-liter water jars require intensive washing to prevent biofilm

formation and microbial contamination. Automated systems

include external brush washing, internal jet washing, rinsing,

inspection, volumetric filling, tamper-evident capping, and

labeling.

Manual systems are suitable for small operations but involve

higher labor and contamination risks. Semi-automatic and fully

automatic lines offer better hygiene control, consistent quality,

and scalable production.

Automatic Rinsing-Filling-Capping (RFC) Lines:

Automatic RFC lines represent the most advanced PET bottle

packaging technology. These integrated systems handle bottles

from rinsing through filling and capping at speeds ranging from

24 to 220 bottles per minute (BPM).

Key features include enclosed HEPA-filtered filling chambers,

sanitary filling valves, electronic inspection systems, automatic

reject mechanisms, and CIP compatibility. A 24-BPM line suits

regional brands, while 220-BPM lines support high-volume

metropolitan supply.
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Clean-In-Place (CIP) Systems:

CIP systems ensure effective sanitation without

equipment dismantling. Cleaning cycles include pre-

rinse, caustic wash, intermediate rinse, acid wash, and

final rinse, with continuous monitoring of temperature,

flow, and chemical concentration.

Automation & Contamination Control:

Modern filling plants use PLC-controlled automation, HMI monitoring, fill-level and cap-torque checks,

production data logging, and automatic shutdowns. Contamination control relies on positive air

pressure, sanitary design, food-grade lubricants, and strict operator hygiene protocols, ensuring

consistent product safety and regulatory compliance.

D - Finishing & Secondary Packaging

Batch Coding & Traceability:

Every packaged drinking water product must carry production date, batch number, and expiry date to

meet regulatory and quality standards. Inkjet coders or laser marking systems print this information

on bottles or labels, enabling full traceability. This allows each unit to be tracked back to its

production batch, raw water source, and processing conditions, supporting quick investigation of

quality issues and efficient product recalls if required.

Shrink Wrapping & Case Sealing:

Shrink tunnels wrap bottles in polymer film (commonly 6, 12, or 24 bottles per pack) using controlled

heat. This ensures secure packaging, tamper evidence, and improved brand presentation. Web

sealing machines further protect packaged cases from dust and moisture during storage and

transportation

Transport & Logistics Readiness

Packaging is designed to withstand stacking loads, transportation vibration, temperature changes,

and handling, ensuring bottles remain intact and labels readable until retail delivery.

Quality Assurance & Documentation

Final quality checks include visual inspection, microbial and chemical testing, packaging integrity

verification, and controlled storage. All inspections are documented to maintain compliance and

support continuous quality improvement.
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E - Utilities & Support Systems

Blow Molding Machines:

Blow molding machines produce PET bottles on-

site from preforms, offering cost savings and

supply reliability for medium to large mineral water

plants. Preforms are heated, stretched, and

inflated inside molds to form bottles. Production

capacity typically ranges from 1,000 to over

10,000 bottles per hour, depending on machine

size and configuration. On-site bottle

manufacturing reduces storage and transport

costs while allowing flexibility in bottle design.

However, it requires skilled operators and stable

power supply.

Air Compressors:

Industrial air compressors supply compressed air for blow molding, filling machines, and pneumatic

controls. Screw compressors provide stable pressure at 6–8 bar, supported by air filters, dryers, and

regulators to ensure clean, dry air that protects equipment and prevents contamination.

Cooling Towers:

Cooling towers remove excess heat from compressors, blow molding machines, and ozone systems.

They operate by circulating water through heat exchangers and dissipating heat via evaporation.

Proper water treatment, blowdown control, and makeup water ensure efficient and safe operation.

Electrical Panels & Power Distribution:

Main electrical panels and motor control centers (MCCs) distribute power safely across the plant.

Designs follow Indian Electricity Rules and BIS standards, with protection systems, earthing, and

safety interlocks.

Automation & SCADA Systems:

PLC and SCADA systems monitor real-time operations, control equipment, log data, generate alarms,

and support automated startup and shutdown, improving efficiency and reliability.

Cooling TowersAir Compressors
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Section 03
APPLICATIONS & INDUSTRY USE CASES

Urban & Rural Drinking Water:

Mineral water plants play a vital role where municipal supply is

unreliable or unavailable. In urban areas, groundwater contamination

and aging pipelines increase demand for packaged drinking water.

Rural and remote regions depend on localized plants for safe potable

water. Systems ranging from 1,000 to 10,000 LPH effectively serve

communities, residential clusters, and local distribution networks.

Industrial & Institutional Use:

Drinking water plants support employee welfare across

manufacturing and production facilities, including

automation, cement, chemical, electronics, food &

beverage, agriculture, mining, minerals, pharma, paper,

power, oil & gas, steel, sugar, textile, rubber, and network

infrastructure industries. Corporate campuses,

laboratories, hospitals, and police facilities rely on captive

plants to reduce costs and ensure water quality.

Hospitality & Commercial Sector:

Hotels, resorts, restaurants, and commercial complexes use on-site

water plants to ensure consistent quality for guests and food

preparation, especially in water-scarce tourist regions.

Government & Public Infrastructure:

Government bodies, municipalities, schools, and rural development

programs deploy water plants for public drinking water schemes,

prioritizing reliability and low maintenance.

Emergency & Export Supply:

Plants also support disaster relief operations and export markets,

meeting international quality, packaging, and documentation

standards for global distribution.
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Section 04
ENVIRONMENTAL & SUSTAINABILITY IMPACT

Water Conservation:

Although mineral water plants purify water, responsible plants

focus strongly on conservation. Reverse Osmosis (RO)

systems typically reject 20–40% of feed water. Instead of

wasting it, modern plants reuse RO reject water for

gardening, toilet flushing, vehicle washing, floor cleaning, or

cooling towers. Where reuse is not possible, safe drainage

systems are used to prevent environmental harm.

RO Reject Management:

RO reject water contains higher TDS but is non-hazardous.

Proper management options include municipal sewer

discharge (as permitted), irrigation of salt-tolerant plants,

evaporation ponds, or additional treatment for reuse.

Uncontrolled discharge can damage soil and water bodies

and must be avoided.

Energy Efficiency:

Power consumption is a major operating cost. Energy

savings come from high-efficiency pumps, variable

frequency drives (VFDs), correct equipment sizing, and

energy recovery systems in larger RO plants.

Reduced Environmental Impact:

Local production reduces fuel use for transportation. Returnable jars and glass bottles cut plastic

waste. Efficient plant design also reduces chemical use.

Sustainable Benefits:

Environment-friendly water plants protect public health, reduce disease risk, support local

employment, and promote long-term ecological balance.
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Section 05
INDIAN STANDARDS & COMPLIANCE

RBIS – Quality Standards for Packaged Drinking Water

The Bureau of Indian Standards (BIS) defines quality requirements under IS 14543:2016 for

packaged drinking water. These standards ensure water is safe for consumption and include strict

limits on microbial quality (E. coli and coliform bacteria must be absent), chemical parameters such as

TDS and individual ions, and physical characteristics like color, odor, and turbidity. To use the BIS

certification mark, manufacturers must prove that their plant, processes, and quality systems

consistently meet these standards.

FSSAI – Food Safety & Hygiene Compliance

The Food Safety and Standards Authority of India (FSSAI) requires every packaged drinking water

unit to be registered or licensed. FSSAI focuses on plant hygiene, process control, staff training,

labeling accuracy, and documentation. Regular inspections ensure compliance, and failure to meet

requirements can lead to penalties or suspension of operations.

Export & International Compliance

Export-oriented plants must meet importing country regulations, proper labeling norms, and quality

systems such as ISO 22000, along with complete export documentation.

Why Compliance Matters in Turnkey Projects

In turnkey execution, regulatory compliance is built into the design from day one. This avoids project

delays, penalties, and operational shutdowns, ensuring smooth approvals, faster commissioning, and

long-term operational security for clients.

CPCB & SPCB – Environmental Approvals

Environmental compliance is governed by the

Central Pollution Control Board (CPCB) and

respective State Pollution Control Boards.

Approvals cover groundwater extraction

permissions, wastewater disposal, air emissions,

and solid waste management. Regular reporting

and inspections ensure environmentally

responsible operations.

Factory Safety & Worker Protection

Under the Factories Act, plants must comply with

building safety, electrical protection, fire systems,

machinery guarding, and worker welfare norms.

Pressure vessels and critical equipment require

periodic statutory inspections.
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Section 06
CONCLUSION

Spring Ion Exchange delivers complete mineral water turnkey projects combining technological

excellence, regulatory compliance, and operational reliability. Our comprehensive approach

encompasses every element from raw water analysis through packaged product, ensuring single-

point accountability and optimal performance. With nearly two decades of experience, proven track

record across diverse applications, and commitment to sustainable water access, we stand as trusted

partners for clients seeking high-technology, high-quality water treatment solutions that meet India's

needs and global standards.

For detailed project discussions, technical consultations, or site visits, we welcome inquiries from

prospective clients, government agencies, and industry partners committed to advancing water

quality and public health.

An ISO 9001 : 2015 / 14001 : 2015 / 45001 : 2018 CERTIFIED COMPANY

OUR CERTIFICATION 



www.springionexchange.com info@springionexchange.com +91 8320629211

Manufacturing: 71, Nakshatra Industrial Estate, Gatrad-Bakrol, Ahmedabad, Gujarat - 382430

Corporate Office: 1019, Krupal Pathsala, Shivranjani Cross Road, Ahmedabad - 380015
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