
Sewage Treatment Plant (STP)
Complete Turnkey Engineering for Sustainable

Wastewater Treatment

High-performance STP systems designed for
reliable sewage treatment, water reuse, and
pollution control.
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Spring Ion Exchange, established in 2006, is a trusted leader in water and
wastewater treatment engineering. With over 18 years of expertise, we deliver
fully integrated Sewage Treatment Plants designed for regulatory compliance,
operational efficiency, and long-term environmental sustainability. Our turnkey
approach ensures seamless design, execution, commissioning, and
performance reliability.

Engineered for Sustainable Communities

Mr. Rakesh Rawal founded Spring
Ion Exchange in 2006 with a clear
commitment to building technically
reliable and performance-driven
water treatment systems.
Beginning with Industrial RO
solutions, he expanded the
company through deep expertise in
water chemistry, process
engineering, membrane systems,
and biological treatment
technologies.

His strength lies in understanding effluent characteristics, hydraulic design,
treatment kinetics, and regulatory compliance ensuring the right configuration for
each industry and site condition. With extensive field experience and hands-on
execution knowledge, he has shaped Spring Ion Exchange into a respected turnkey
engineering company known for precision, accountability, and long-term
performance.

Under his leadership, the company continues to grow across industrial and
municipal sectors, driven by innovation, sustainability, and technical excellence.

Pioneering Excellence in Water & Wastewater Engineering

Mr. Rakesh Rawal 



Introduction to Sewage Treatment Plants (STP)
1

Sewage is the wastewater generated from human activities in homes, institutions, commercial buildings, and
community infrastructure. It typically contains a mixture of organic matter, suspended solids, nutrients,
pathogens, detergents, fats, oils, and trace chemicals washed down drains from kitchens, bathrooms, laundries,
and cleaning operations. In city environments, sewage also contains infiltration and inflow from stormwater
entering sewers through leakages, manholes, and illegal connections.

A Sewage Treatment Plant (STP) is an engineered system that removes contaminants from sewage so that the
treated water can be safely discharged into the environment or reused for non-potable applications such as
flushing, gardening, and cooling. In modern water-stressed regions, STPs are no longer just pollution-control
assets. They are essential components of urban resilience, water security, and public health.

It is important to distinguish domestic wastewater (sewage) from industrial effluent:
Domestic sewage is relatively consistent and biodegradable, dominated by organic matter, nutrients
(nitrogen and phosphorus), and pathogens.
Industrial effluent varies widely and can contain heavy metals, toxic organics, high salinity, extreme pH,
solvents, dyes, and persistent compounds. Such wastewater often needs specialized treatment and is
handled in Effluent Treatment Plants (ETP) or combined systems with additional safeguards.

Even though sewage is generally more biodegradable than industrial effluent, untreated or poorly treated
sewage is a major cause of river pollution, groundwater contamination, and disease outbreaks, particularly in
fast-growing towns and peri-urban areas where infrastructure lags behind population growth.
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Key wastewater parameters (explained simply, yet technically)

Understanding core wastewater parameters helps stakeholders assess STP needs and performance:
BOD (Biochemical Oxygen Demand): The oxygen required by microorganisms to biologically degrade
organic matter. High BOD indicates strong pollution potential.
COD (Chemical Oxygen Demand): The oxygen equivalent needed to chemically oxidize organic and some
inorganic compounds. COD is typically higher than BOD and gives a faster measure of total oxidizable
pollutants.
TSS (Total Suspended Solids): Fine particles that cause turbidity and settleable solids that form sludge. High
TSS affects disinfection and receiving water bodies.
pH: A measure of acidity/alkalinity. Stable pH is important for biological treatment.
Nutrient load (Total Nitrogen, Ammoniacal Nitrogen, Total Phosphorus): Excess nutrients cause
eutrophication, algal blooms, and oxygen depletion in rivers and lakes.
Pathogens (bacteria, viruses, protozoa, helminths): The primary drivers of public health risk. Disinfection
and proper sludge handling are essential.
Oil & Grease: Can foul equipment, inhibit oxygen transfer, and reduce biological treatment efficiency.

A modern STP is designed to convert sewage into:

1.Treated effluent meeting regulatory norms and reuse quality targets.
2.Stabilized sludge that can be safely dewatered and disposed of or used (only where regulations and quality

allow).
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Why STP is Essential in Today’s World

Public health and disease prevention

Untreated sewage carries disease-causing organisms and can contaminate
drinking water sources through surface water pollution or groundwater
seepage. Waterborne diseases such as diarrhea, cholera, typhoid, hepatitis, and
parasitic infections are closely linked to inadequate sanitation and untreated
discharges. A well-designed STP breaks this chain by reducing pathogens and
preventing exposure pathways.

Protection of rivers, groundwater, and ecosystems

When sewage is discharged into drains, lakes, or rivers without adequate
treatment, its organic content consumes dissolved oxygen as it decomposes.
This leads to fish kills, foul odor, black water conditions, and ecological collapse.
Nutrients accelerate eutrophication. Suspended solids blanket riverbeds and
affect aquatic habitats. Over time, contaminated water bodies become unfit for
recreation, irrigation, or any downstream use.
Groundwater contamination is equally concerning. In many Indian cities and
rural clusters, leaking septic tanks, open drains, and untreated sewage
infiltration pollute aquifers. Once polluted, groundwater is difficult and
expensive to restore.

Water reuse and circular economy benefits

In water-stressed regions, treated wastewater is a valuable resource. Reusing
treated effluent for flushing, landscaping, cooling towers, and construction
reduces dependence on freshwater supplies. This supports a circular water
economy, where water is used efficiently multiple times with appropriate
treatment and risk management.

Environmental sustainability and ESG

Sewage treatment contributes directly to environmental sustainability goals by
reducing pollution loads, supporting water reuse, and enabling compliance with
environmental norms. For industries, campuses, and large developments, STP
performance is increasingly linked to ESG reporting, green building
certifications, and community acceptance.

Economic and infrastructure value

Poor sanitation imposes hidden costs: healthcare expenses, productivity losses,
water supply challenges, and environmental cleanup. Conversely, treated water
reuse reduces municipal and facility operating costs. STPs also protect property
values and help projects achieve approvals and long-term operability.

In summary, STPs protect communities from disease, protect the environment
from pollution, and protect projects from non-compliance risk.

2
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Government Regulations and Why STP is Now
Mandatory in India

3

India’s environmental governance increasingly recognizes sewage as a critical pollution source. Regulations and
compliance expectations apply across municipal bodies, developers, institutions, and industries.

Environmental Protection Act and related legal framework
The Environment (Protection) Act, 1986 provides the overarching legal basis for controlling environmental
pollution and empowering authorities to set standards and enforce compliance. Sewage discharge falls within
the broader framework of water pollution control and environmental safeguarding.

CPCB and SPCB discharge norms
The Central Pollution Control Board (CPCB) sets guidelines and standards, while State Pollution Control Boards
(SPCBs) implement and enforce them through consents, monitoring, and compliance actions. Treated sewage is
expected to meet discharge norms for parameters such as BOD, COD, TSS, pH, and sometimes nutrients and
fecal coliform.

Actual requirements can vary by state and by discharge location (inland surface water, sewer, land, coastal).
Therefore, any STP must be designed with a strong compliance buffer and clear monitoring strategy.
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Urban development authority requirements and project approvals

For residential societies, townships, commercial complexes, hospitals, hotels, and institutions, local
development authorities commonly require:

Proof of STP provision during planning and approval stages.
Demonstration of treated water reuse plans (dual plumbing for flushing, landscaping systems).
Space allocation and infrastructure planning (inlet pumping, electrical rooms, sludge handling).

STP readiness is often tied to environmental clearance conditions, building permissions, occupancy certificates,
and operational permissions.

Why compliance matters: penalties, shutdowns, and reputational risk

Non-compliance can result in:
Refusal or delay of approvals.
Monetary penalties and notices.
Operational restrictions, including closure directives in severe cases.
Public complaints, reputational damage, and legal liabilities.

The regulatory direction is clear: sewage must be treated, and treated water should be reused wherever feasible.

The Water (Prevention & Control of Pollution) Act, 1974 and the
Environment (Protection) Act, 1986 empower the Central Pollution
Control Board (CPCB) and State Pollution Control Boards (SPCBs) to
regulate sewage discharge norms and enforce treatment standards
before effluent is released into drains, water bodies, or land. Residential,
commercial, and mixed-use projects generating significant wastewater
(e.g., housing complexes with 50+ units or sewage >50–80 KLD) must
install STPs and obtain Consent to Establish (CTE) and Consent to
Operate (CTO) prior to commissioning. 

Untreated discharge is prohibited by law and can lead to penalties, revocation
of permits, utility disconnections, or legal action. Efficient STP systems that
consistently meet prescribed effluent parameters (such as BOD ≤10 mg/L, TSS
≤10 mg/L, and pH between 6.5–9.0 under CPCB norms) are essential for project
approvals and continued operation in India. Local authorities, including state
boards, also mandate on-site STPs for institutional, commercial, and township
developments to protect public health, groundwater, rivers, and ecosystems
from untreated sewage pollution.

Globally, countries enforce stringent wastewater regulations to safeguard
water quality, public health, and environmental integrity. Many developed and
emerging economies require on-site or municipal sewage treatment systems
for high-density urban areas, commercial infrastructure, and industrial parks to
prevent untreated sewage from contaminating water bodies. Urbanization and
water scarcity have driven nations to adopt strict discharge standards, water
recycling mandates, and advanced treatment technologies. Compliance with
international environmental frameworks and sustainable development goals
further compels cities and communities to implement scientifically designed
STPs to reduce pollution loads and support water reuse for non-potable
purposes.
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Where STP is Required and Who Needs It Most
4

Sewage generation and the requirement for treatment is not limited to large cities. STPs are now essential
across a wide range of applications.

Municipal corporations

Cities require STPs to handle sewage from dense urban populations. Capacity is commonly
expressed in MLD (Million Liters per Day) for municipal plants. Municipal STPs typically need robust
hydraulic design for seasonal variation, inflow/infiltration, and long-term scalability.

Smart cities and infrastructure corridors

Smart city programs emphasize environmental quality, reuse, and digital monitoring. STPs
integrated with real-time sensors and dashboards are increasingly preferred for transparent
compliance and performance optimization.

Residential societies and townships

Large housing clusters generate substantial sewage loads and commonly require on-site STPs in
KLD (Kiloliters per Day) capacity ranges. A well-managed on-site STP enables reuse for flushing
and gardening, reducing freshwater demand and tanker dependency.

Hospitals and educational institutions

Healthcare and campus environments require reliable, hygienic treatment. While most
wastewater is domestic in nature, hospitals may also generate specific contaminants. Design
must emphasize consistent disinfection and operational reliability.

Hotels and commercial complexes

Hotels and malls have variable flows and higher organic loads from kitchens. Odor control and
aesthetics are critical. Compact, low-noise, well-covered STPs with reliable tertiary treatment are
typically required.

Industrial parks and large workplaces

Industrial parks, SEZs, and large workplace campuses have mixed sewage streams from canteens,
offices, and housing. They need high uptime and clear reuse plans.

Rural sanitation clusters

Clusters of villages, rural housing, and small towns benefit from decentralized STPs that prevent
groundwater contamination and enable reuse for irrigation or recharge (subject to regulations
and risk assessment).
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Where STP is Required and Who Needs It Most
5

An STP is not a single unit. It is a chain of processes that progressively remove solids, reduce organic load,
convert dissolved pollutants, and disinfect.

Raw sewage receiving and inlet pumping

Sewage arrives through gravity sewers or collection sumps. In many sites, inlet
pumping is needed to lift sewage to treatment elevations. Good inlet design
prevents ragging, pump choking, and overflow events.

Screening and grit removal

Screening removes plastics, rags, cloth, and large debris. Fine screens
reduce downstream fouling.
Grit removal removes sand and grit to protect pumps, pipelines, and
aeration equipment.

Equalization

Equalization balances flow and pollution load fluctuations, especially in
buildings with peak morning/evening loads or sites with intermittent
operation. Equalization improves biological process stability and enables better
dosing and aeration control.

Primary clarification (where applicable)

Primary clarification removes settleable solids and floating scum. Not all
packaged STPs include a distinct primary clarifier, but for larger plants it can
reduce organic loading on biology and improve sludge management.

Biological treatment (core of STP)

Biological treatment uses microorganisms to degrade organic matter and
convert nutrients. Common technologies include:

ASP (Activated Sludge Process): Continuous aeration with return activated
sludge (RAS). Well-established, high performance, but needs careful
operator attention and more space.
MBBR (Moving Bed Biofilm Reactor): Biofilm grows on floating media.
Stable against load variations, compact, and easier to operate.
SBR (Sequencing Batch Reactor): Time-based batch cycles in a single tank
(fill, react, settle, decant). Produces good effluent, flexible, but needs strong
automation and cycle discipline.
MBR (Membrane Bioreactor): Combines biological treatment with
membrane filtration. Produces very low TSS and pathogen reduction, ideal
for high-quality reuse, but higher capex/opex and requires membrane
maintenance.
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Secondary clarification (or separation)

For ASP and sometimes MBBR, a secondary clarifier separates biomass from
treated water. Clarified effluent flows to tertiary treatment, while settled sludge
is returned (RAS) and excess sludge is wasted (WAS).
In MBR, membranes replace the clarifier function.

Tertiary treatment and polishing

Tertiary treatment improves clarity, removes residual solids, and prepares
effluent for reuse:

PSF (Pressure Sand Filter): Removes fine suspended solids.
ACF (Activated Carbon Filter): Removes color, odor, and some organics.
UF (Ultrafiltration): Removes very fine particles and many pathogens.
Disinfection: UV, ozonation, or chlorination reduces pathogens and ensures
safe reuse.

Sludge handling

Sludge is an unavoidable by-product. Responsible handling is critical for
hygiene and compliance.
Typical steps:

Thickening (gravity or mechanical)
Dewatering (filter press, belt press, centrifuge)
Stabilization (where required)
Safe disposal or use as per regulations

Operating parameters that define biological performance

Even for non-technical stakeholders, these key parameters determine stability:
HRT (Hydraulic Retention Time): Average time sewage stays in a tank. Controls contact time.
SRT (Sludge Retention Time): Average time biomass stays in the system. Controls sludge age, stability, and
nitrification.
MLSS / MLVSS: Mixed liquor suspended solids and volatile fraction in aeration tank. Indicates biomass
concentration.
DO (Dissolved Oxygen): Typically maintained in aeration zones to support biological oxidation.
Organic loading rate: Relationship between influent load and biomass; affects oxygen demand and sludge
production.

Capacity perspective: KLD to MLD

Small STPs: 10–100 KLD (small communities, institutions)
Medium STPs: 100–1000 KLD (large campuses, townships)
Large STPs: 1–200+ MLD (municipal systems)

Sizing must always be based on realistic per-capita generation, peak factors, infiltration/inflow, and future
growth.
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Design and Engineering Considerations
6

A good STP is engineered for performance, reliability, maintainability, and compliance. Under-design leads to
chronic failures. Over-design wastes capital and energy. The best plants are designed with realistic influent
assumptions, robust process selection, and a clear O&M plan.

Determining STP capacity

Capacity is typically determined based on:
Population or occupancy
Per-capita sewage generation (linked to water supply)
Peak factor (diurnal variation)
Infiltration/inflow allowance (especially for municipal networks)
Future expansion (phased construction)

For housing projects and institutions, accurate estimation should also consider:
Occupancy patterns (weekday/weekend variations)
Kitchen loads and canteen operations
Water conservation fixtures (which can reduce flow but increase strength)

Land area and layout planning

Land constraints are a major factor in choosing technology:
ASP often requires larger footprint.
MBBR and SBR are relatively compact.
MBR is compact but needs space for membranes, backwashing, and
chemical cleaning infrastructure.

Layout should also account for:
Access for sludge removal vehicles
Chemical storage and safety zones
Noise control for blowers
Odor management and ventilation
Future upgrade space (additional media, tertiary polishing, reuse expansion)

Space requirement comparison (relative):
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Material selection: RCC, MS, SS, FRP

Material selection affects lifespan, maintenance, and total cost.
RCC (Reinforced Cement Concrete): Common for large civil tanks; durable
and cost-effective for big capacities.
MS (Mild Steel): Used in prefabricated modular plants; requires excellent
coating and corrosion management.
SS (Stainless Steel): Higher cost but superior corrosion resistance; used for
critical wet parts and compact systems.
FRP (Fiber Reinforced Plastic): Corrosion-resistant, lightweight, good for
packaged units; must be designed for structural integrity.

The selection should match the environment, expected life, and O&M capability.

Aeration system and blower sizing

Aeration is usually the highest energy consumer in an STP. Engineering must consider:
Oxygen requirement based on BOD load and nitrification needs
Air distribution (fine bubble diffusers vs coarse)
Tank geometry and mixing requirement
Blower type (roots blower, turbo blower) and control (VFD)

Correct blower sizing and DO control reduce energy consumption while maintaining stable treatment.

Typical treatment efficiency comparison (indicative):

Automation: PLC, SCADA, and IoT monitoring

Modern STPs increasingly use:
PLC-based control for sequencing (especially SBR), alarms, and interlocks
SCADA dashboards for trends, performance visibility, and remote monitoring
Online sensors: pH, DO, ORP, turbidity, TSS, flow, and sometimes ammonia

Digitalization improves compliance readiness, enables proactive maintenance, and
supports transparent reporting to authorities and stakeholders.
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Pump design and hydraulic profile

Pumps should be selected for:
Solids handling capability (non-clog, vortex, or channel impellers)
Duty and standby configuration
Ease of maintenance (quick coupling, guide rails)
Adequate NPSH and suction conditions

A well-designed hydraulic profile avoids unnecessary pumping and reduces
energy costs.

Energy consumption comparison (relative; depends on design and controls)

Effective Design and Engineering of an STP is not merely about treating sewage it is about creating a reliable,
compliant, and future-ready infrastructure that balances hydraulic performance, biological efficiency, space
optimization, energy management, and long-term sustainability. A well-engineered STP ensures consistent
discharge quality, operational stability, and scalability for future expansion.

In essence, precision design is the foundation of performance because in wastewater management, engineering
excellence determines environmental impact.
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STP for Rural India and Decentralized Systems
7

Rural and peri-urban India faces a different sanitation reality than dense city centers. Sewer networks may be
incomplete, households may rely on septic systems, and groundwater is often the primary drinking water
source. In this context, decentralized sewage treatment can provide a practical path to improved hygiene and
water security.

Why decentralized STPs make sense

Decentralized systems treat sewage close to the source rather than
transporting it long distances. This reduces:

Infrastructure cost for large sewers
Leakage and infiltration problems
Overflow risks during monsoon

It also enables local reuse for irrigation, landscaping, and groundwater
protection.

Suitable technologies for rural and small clusters

For small capacities and variable loads, the most successful solutions share four traits: simplicity, reliability, low
maintenance, and operator-friendliness.
Common approaches include:

Small modular systems designed for phased expansion
Prefabricated compact STPs that reduce civil work and speed up commissioning
MBBR-based systems for stable performance under fluctuating loads
SBR-based systems where good automation and power reliability are available

Where power and O&M capability are limited, design must prioritize:

Robust inlet screening
Simple control logic
Low clogging risk
Easy sludge handling arrangements

Impact on sanitation, groundwater, and agriculture
Decentralized sewage treatment helps:

Prevent nitrate and pathogen contamination of wells
Reduce open drains and stagnant wastewater
Enable safer reuse for green belts and some
agricultural applications (as permitted)
Improve local environmental hygiene and community
wellbeing

A rural STP is not just a plant. It is an infrastructure service
that protects public health and preserves groundwater
quality.
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Environmental and Social Impact

Reduced freshwater consumption and reduced pollution load

Every kiloliter of treated water reused is a kiloliter of freshwater saved. Meanwhile, treatment reduces the
pollution load discharged into rivers, preventing degradation of downstream ecosystems and community water
sources.

ESG, sustainability, and community acceptance

STP performance is increasingly visible. Residents notice odor, overflow, and plant cleanliness. Authorities
monitor compliance and reporting. A clean, well-managed STP demonstrates responsible governance and
strengthens community trust.

Carbon footprint considerations

STPs consume energy, primarily for aeration. However, optimized aeration, VFD-based blowers, efficient pumps,
and proper maintenance can significantly reduce energy intensity. Some larger plants can explore energy
recovery options and advanced process optimization.

8
The benefits of sewage treatment extend far beyond compliance. A properly operated STP improves quality of
life, reduces pressure on freshwater sources, and supports sustainable growth.

Water reuse applications (typical)
Treated water can be reused for:

Toilet flushing (dual plumbing)
Gardening and landscaping
Cooling tower makeup (with suitable polishing)
Construction and dust suppression

Reuse reduces demand on municipal supply and groundwater extraction.

Before vs After Treatment (illustrative quality tracking)

The following table can be used as a format for performance reporting. Actual targets must be aligned with local
norms and reuse requirements.
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Spring Ion Exchange Expertise in STP
9

Spring Ion Exchange, established in 2006, has built its reputation as a leading Indian provider of water and
wastewater solutions with a focus on engineering reliability, compliance, and long-term performance. With
capabilities across STP, ETP, Industrial RO, UF, ZLD, and turnkey wastewater projects, Spring Ion Exchange
supports clients from design to commissioning and beyond.

Turnkey solutions: from concept to performance

Spring Ion Exchange delivers end-to-end STP projects including:
Process design and technology selection tailored to influent characteristics and reuse goals
Detailed engineering (hydraulic design, aeration systems, equipment sizing)
Manufacturing and supply of modular or site-built systems
Installation, testing, and commissioning
Performance stabilization support and operator training
After-sales service and long-term maintenance (AMC support)

At Spring Ion Exchange, compliance-driven STP engineering is built around real-world operating conditions, not
just theoretical design values. Our Sewage Treatment Plant systems are developed with practical safety margins
to handle flow fluctuations, peak hydraulic loads, and seasonal variations without compromising effluent quality.

We emphasize robust pre-treatment systems to
protect biological processes, scientifically designed
aeration and sludge handling mechanisms to prevent
hygiene risks and disposal challenges, and treatment
configurations that consistently meet CPCB and SPCB
discharge norms. Beyond structural strength and
process efficiency, we integrate advanced digital
monitoring and automation technologies to ensure
operational transparency and reliability. 

Our STP solutions incorporate PLC-based control panels for accurate sequencing, automated interlocks, and fail-
safe operations, along with SCADA-ready architectures for centralized monitoring, regulatory reporting, and data
logging. Sensor-based monitoring of key parameters such as BOD, COD, pH, dissolved oxygen, and flow rates
enables predictive maintenance, reduced downtime, and optimized energy consumption. This combination of
regulatory-focused engineering and intelligent automation ensures sustainable wastewater treatment, long-term
compliance, and cost-effective plant performance.

Strong execution record across India and beyond

With experience across municipal, institutional, residential, hospitality, and industrial campus applications, Spring
Ion Exchange is positioned to deliver STPs that are not only installed, but operated successfully over their lifecycle.

Fresh Thinking in Every Drop.
A well-built STP is not just equipment. It is a long-term assurance of compliance, community wellbeing,
and water security.
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Sewage Treatment Plants are essential infrastructure for modern India and for any region facing urban growth,
water scarcity, and environmental pressure. A reliable STP protects public health, prevents river and
groundwater pollution, and enables treated water reuse that supports a circular economy.

As regulatory expectations strengthen and communities demand cleaner environments, STP systems must be
engineered for consistent performance, safe sludge management, and transparent monitoring. The right
technology choice—ASP, MBBR, SBR, or MBR—depends on space, reuse goals, operating capability, and lifecycle
economics.

With compliance-driven design, quality execution, and digital-ready monitoring, Spring Ion Exchange supports
stakeholders in building STPs that deliver long-term value.

Fresh Thinking in Every Drop.

Certification: 
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OUR CLIENTS 

DEEP MALA
FOODS

Serving Leading Brands Nationwide And Many More
Who Trust Our Expertise.
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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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