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Understanding the design and operational efficiency of final settling tanks (FSTs) is
crucial for optimizing wastewater treatment plants, especially those handling significant
flow rates like 2 million gallons per day (MGD). The average overflow rate, a key
parameter in assessing the performance of these tanks, directly influences their ability to
effectively separate sludge from treated effluent. In this article, we will explore the
importance of final settling tanks in activated sludge processes, analyze the significance of
an overflow rate of 800, and provide comprehensive insights into designing and operating
these critical components of wastewater treatment facilities.

What Is a Final Settling Tank in Wastewater
Treatment?

The final settling tank, also known as the secondary clarifier, is an essential unit in
activated sludge treatment plants. Its primary purpose is to remove residual suspended
solids and biomass from the mixed liquor before the effluent is discharged or undergoes
further polishing processes.

Role and Importance of Final Settling Tanks

- Solid-Liquid Separation: Facilitates the settling of activated sludge flocs, ensuring clear
effluent.

- Sludge Recycling and Removal: Collects excess sludge for recycling to aeration tanks or
disposal.

- Effluent Quality Enhancement: Produces high-quality effluent that meets regulatory
standards.

- Process Stability: Maintains optimal biomass concentration in the reactor by controlling
sludge levels.

Design Considerations for Final Settling Tanks

Designing an effective FST involves multiple parameters, including flow rate, sludge
characteristics, and overflow rate. Proper design ensures optimal settling performance,
operational stability, and compliance with discharge standards.



Understanding Overflow Rate and Its Significance

The overflow rate, often expressed as gallons per day per square foot (or meters), is a
measure of the flow rate relative to the surface area of the settling tank.

Definition of Overflow Rate

- The average overflow rate is calculated by dividing the flow rate through the tank by its
surface area.

- It indicates the velocity of the liquid over the surface, which correlates with the tank’s
ability to settle solids.

Why Is Overflow Rate Important?

- Settling Efficiency: Higher overflow rates can lead to poorer settling, resulting in solids
carryover.

- Design Optimization: Helps in selecting appropriate tank dimensions to achieve desired
effluent clarity.

- Operational Control: Monitoring overflow rates aids in early detection of operational
issues such as sludge blanket rise or tank overloading.

- Regulatory Compliance: Ensures effluent quality standards are met by maintaining
appropriate settling conditions.

Analyzing an Overflow Rate of 800 in a 2 MGD
Plant

Given the context of a 2 MGD activated sludge treatment plant with a final settling tank
having an average overflow rate of 800, it’s essential to understand what this signifies for
the plant’s operation.

Calculating the Surface Area of the Settling Tank

- Flow rate (Q): 2 million gallons per day (MGD)
- Overflow rate (OR): 800 gallons per day per square foot (gpd/ft?)

To find the required surface area (A):

\[
A = \frac{Q}{OR}

\]



\[
A =\frac{2,000,000\, \text{gpd}} {800\, \text{gpd/ft} "2} = 2,500\, \text{ft} "2
\]

This means the final settling tank should have a surface area of approximately 2,500
square feet to handle the flow at the specified overflow rate.

Implications of an Overflow Rate of 800

- Settling Performance: An overflow rate of 800 is considered moderate for secondary
clarifiers. It indicates that the tank is designed to allow sufficient time for solids to settle.

- Operational Flexibility: Maintaining this overflow rate helps prevent solids washout while
ensuring efficient sludge removal.

- Design Margin: The selected overflow rate provides a balance between tank size and
operational efficiency, offering some margin for variations in influent characteristics.

Designing a Final Settling Tank for 2 MGD
Capacity

Creating an effective FST involves careful consideration of various design parameters to
match the plant’s flow and load conditions.

Key Design Parameters

- Surface Area: As calculated, approximately 2,500 ft? for an overflow rate of 800.

- Tank Dimensions: Length-to-width ratio typically ranges from 2:1 to 4:1 for optimal flow
and settling conditions.

- Depth: Usually between 8 to 12 feet to facilitate sludge removal and prevent short-
circuiting.

- Sludge Collection and Removal: Design of sludge hopper and scraper mechanisms to
ensure uniform sludge removal.

- Inlet and Outlet Configurations: Properly designed to minimize turbulence and prevent
solids carryover.

Additional Design Considerations

- Flow Distribution: Ensuring even flow across the tank surface to prevent dead zones.
- Sludge Blanket Control: Installing mechanisms to monitor and control sludge blanket
height.

- Chemical Additions: Use of coagulants or flocculants if necessary to improve settling.
- Maintenance Access: Adequate access for inspection, cleaning, and repairs.



Operational Best Practices for Final Settling
Tanks

Effective operation of final settling tanks enhances overall plant performance and effluent
quality.

Monitoring and Control

- Regularly measure effluent quality parameters, such as turbidity, suspended solids, and
total suspended solids (TSS).

- Monitor sludge blanket levels and adjust sludge wasting rates accordingly.

- Track overflow rates and flow rates to detect potential overloads.

Sludge Management

- Implement routine sludge removal schedules to prevent excessive buildup.
- Maintain proper sludge hopper and scraper operation.
- Ensure sludge is properly handled and disposed of or recycled.

Maintenance and Cleaning

- Inspect tank surfaces, baffles, and sludge collection mechanisms regularly.
- Remove accumulated sludge and debris to prevent buildup.
- Check for corrosion or damage and perform timely repairs.

Benefits of Properly Designed and Operated Final
Settling Tanks

Ensuring the FST operates at the optimal overflow rate and design specifications offers
numerous benefits:

- Enhanced Effluent Quality: Reduced suspended solids and biomass carryover.

- Operational Efficiency: Extended equipment lifespan and reduced maintenance costs.
- Regulatory Compliance: Consistent meeting of discharge standards.

- Process Stability: Better control over sludge levels and plant performance.

Conclusion



A final settling tank with an average overflow rate of 800 gpd/ft? in a 2 MGD activated
sludge treatment plant exemplifies a balanced approach to design and operation. By
carefully calculating the necessary surface area, optimizing tank dimensions, and adhering
to best operational practices, plant operators can ensure efficient solids removal, high-
quality effluent, and compliance with environmental standards. Proper management of
overflow rates and sludge handling not only improves plant reliability but also contributes
to sustainable wastewater treatment practices.

Key Takeaways:

- The overflow rate is a critical parameter in designing and operating final settling tanks.

- For a 2 MGD plant, an overflow rate of 800 requires a tank surface area of approximately
2,500 ft2.

- Proper design involves balancing flow, tank dimensions, and sludge management.

- Regular monitoring and maintenance are essential for optimal performance.

- Well-designed and operated FSTs significantly enhance overall plant efficiency and
environmental compliance.

Investing in the right design and operational strategies for final settling tanks ensures the
success of activated sludge treatment plants, safeguarding public health and protecting
water resources.

Frequently Asked Questions

What is the significance of the average overflow rate in
a final settling tank for a 2 MGD activated sludge
treatment plant?

The average overflow rate indicates the volume of water passing through the tank per unit
area per day, helping to assess the tank's efficiency in settling solids and preventing
carryover of sludge. An optimal overflow rate ensures effective solid-liquid separation.

Is an overflow rate of 800 gallons per day per square
foot considered efficient for a 2 MGD activated sludge
plant?

An overflow rate of 800 gpd/ft? is generally within acceptable ranges for secondary
clarifiers in activated sludge systems, indicating good settling performance. However,
actual efficiency depends on other factors like sludge characteristics and tank design.

How does the overflow rate affect the design of a final
settling tank?

The overflow rate influences the tank's surface area and hydraulic design. Engineers
select a rate that balances sufficient settling with capacity, ensuring solids are retained
without causing excessive sludge buildup or overflow.



What factors can influence the actual overflow rate in a
final settling tank?

Factors include sludge settleability, influent load variations, sludge age, temperature, and
tank maintenance. Poor sludge settleability or high influent loads can increase overflow
rates, reducing treatment efficiency.

How can operators optimize the performance of a final
settling tank with an overflow rate of 800 gpd/ft2?

Operators can optimize performance by controlling sludge age, maintaining proper sludge
blanket levels, ensuring proper influent flow distribution, and performing regular cleaning
and maintenance of the tank and its components.

What are the potential consequences of exceeding the
optimal overflow rate in a final settling tank?

Exceeding the optimal overflow rate can lead to poor solids separation, sludge carryover,
increased effluent turbidity, and potential violations of discharge standards, ultimately
impacting water quality and compliance.

How does the overflow rate relate to the removal
efficiency of suspended solids in the treatment process?

A lower overflow rate typically enhances removal efficiency by allowing more time for
solids to settle, whereas a higher overflow rate may reduce removal efficiency and lead to
higher suspended solids in the effluent.

What maintenance practices are essential to maintain
an overflow rate of 800 gpd/ft? in a final settling tank?

Regular inspection, sludge removal, cleaning of scum and sludge blankets, adjusting
sludge blanket levels, and monitoring flow rates are essential to maintain optimal overflow
rates and prevent operational issues.

Can the overflow rate of 800 gpd/ft? be adjusted for
better performance, and how?

Yes, adjustments can be made by increasing the tank's surface area, modifying influent
flow distribution, or controlling sludge blanket levels to optimize settling conditions and
achieve desired overflow rates.

What design considerations should be taken into
account when designing a final settling tank with an



overflow rate of 800 gpd/ft? for a 2 MGD plant?

Design considerations include tank surface area, sludge blanket depth, sludge age, inlet
and outlet arrangements, sludge removal systems, and ensuring the tank can handle peak
flow conditions without compromising settling efficiency.

Additional Resources

A Final Settling Tank For A 2 MGD Activated Sludge Treatment Plant Has An Average
Overflow Rate Of 800

When designing and evaluating secondary clarifiers or final settling tanks for activated
sludge treatment plants, understanding key operational parameters is crucial to ensure
optimal performance, effluent quality, and plant efficiency. One such critical parameter is
the average overflow rate, which directly influences the tank’s ability to effectively
separate sludge from clarified effluent. In this comprehensive review, we delve into the
significance of a final settling tank with an average overflow rate of 800, especially in the
context of a 2 million gallons per day (MGD) activated sludge plant.

Understanding the Basics: What Is an Average Overflow Rate?

The average overflow rate, also known as the surface loading rate, is the volumetric flow
of water passing over the surface of the settling tank divided by the surface area of the
tank. It is typically expressed in units of gallons per day per square foot (gpd/ft2) or cubic
meters per day per square meter (m3/m?/day).

Formula:

\[
\text{Average Overflow Rate (AOR)} = \frac{\text{Flow Rate (Q)} } {\text{Surface Area

(A)}}

\]

- Flow rate (Q): The volume of water passing through the tank per unit time, usually in gpd
(gallons per day) or MGD.

- Surface area (A): The area of the tank's surface, in square feet or square meters.

In this context:

- Plant flow rate: 2 MGD
- Overflow rate: 800 gpd/ft2

Significance of the 800 gpd/ft? Overflow Rate

The selected overflow rate influences several operational aspects:



- Settling efficiency: A lower overflow rate generally allows finer particles and sludge to
settle more effectively.

- Tank design: It determines the required size of the clarifier to handle the influent flow
without compromising performance.

- Effluent quality: Properly designed overflow rates ensure the removal of suspended
solids and biomass, leading to clearer effluent.

- Sludge removal: Adequate settling reduces sludge carryover, preventing washout of
biomass and ensuring process stability.

For a 2 MGD plant, an overflow rate of 800 gpd/ft? strikes a balance between compactness
and effective solids separation, fitting within typical design guidelines for secondary
clarifiers.

Calculating the Surface Area of the Final Settling Tank
Given:

- Flow rate \(Q = 2\, \text{MGD}\)
- Overflow rate \(= 800\, \text{gpd/ft} ~2\)

Step 1: Convert flow rate to gallons per day:

\[
Q = 2\, \text{MGD} = 2,000,000\, \text{gallons/day}
\]

Step 2: Calculate the required surface area:

\[

A = \frac{Q} {\text{Overflow rate}} = \frac{2,000,000\, \text{gpd} } {800\,
\text{gpd/ft}~2} = 2,500\, \text{ft} "2

\]

Implication: The final settling tank should have a surface area of approximately 2,500
square feet to accommodate the flow at this overflow rate.

Design Considerations for a Final Settling Tank at 800 gpd/ft?
1. Tank Dimensions and Shape

- Shape: Circular tanks are common due to effective flow patterns and ease of
construction. Rectangular tanks are also used but may require more space.
- Diameter of a circular tank:

\[
A = \pi r~2 \Rightarrow r = \sqrt{\frac{A} {\pi}} = \sqrt{\frac{2,500}{3.1416}} \approx
28.2\, \text{ft}



\]

- Diameter:

\[

D = 2r \approx 56.4\, \text{ft}
\]

- Tank Dimensions: Approximately 56 ft in diameter, with a suitable depth (typically 8-12
ft) to facilitate effective settling.

2. Hydraulic Design Parameters

- Sludge Retention Time (SRT): Usually set between 2-4 hours for secondary clarifiers.

- Surface Overflow Rate: Maintained at 800 gpd/ft? to balance sludge settling and tank
size.

- Flow Distribution: Uniform inlet distribution to prevent short-circuiting and dead zones.
- Outlet Weirs: Designed to prevent turbulence and ensure even overflow, with adjustable
weirs to control effluent quality.

3. Sludge Removal System

- Mechanisms: Scrapers, sludge collection hoppers, or sludge pumps.

- Frequency: Regular removal to maintain solids concentration and prevent sludge
buildup.

- Sludge Zone: The sludge blanket should be maintained at a height that prevents
carryover but allows efficient sludge withdrawal.

4. Effluent Quality Expectations

- With an overflow rate of 800 gpd/ft?, typical TSS (Total Suspended Solids) removal
efficiencies of 85-95% are achievable, depending on sludge age, particle sizes, and
operational control.

- Effluent turbidity generally remains below 10 NTU under optimal conditions.

Operational Challenges and Solutions
1. Handling Variations in Flow

- During storm events or peak flows, the overflow rate could exceed design limits, risking
sludge washout.

- Solution: Incorporate flow equalization tanks or surge capacity to buffer flow
fluctuations.

2. Sludge Bulking and Floating Sludge
- Improper sludge removal or inadequate mixing can cause bulking or floating sludge,

impairing clarifier performance.
- Solution: Regular sludge wasting, optimal chemical dosing (if applicable), and



maintaining proper sludge blanket levels.
3. Sludge Settling Characteristics

- Fine or colloidal particles may not settle effectively at higher overflow rates.
- Solution: Use of coagulants or flocculants, optimizing sludge age, and ensuring proper
mixing.

4. Maintenance and Monitoring

- Regular inspection of weirs, scrapers, and sludge removal systems.
- Continuous monitoring of parameters such as sludge blanket height, effluent turbidity,
and sludge volume index (SVI).

Comparing the 800 gpd/ft? Overflow Rate to Industry Standards
Industry guidelines suggest:

- Typical overflow rates for secondary clarifiers: 600-900 gpd/ft2.
- Optimally operated plants: Closer to 600-700 gpd/ft? for high-quality effluent.
- Higher overflow rates: May reduce tank size but risk poorer solids removal.

In this case, 800 gpd/ft? is within acceptable limits for a 2 MGD plant, offering a good
compromise between space constraints and treatment efficacy.

Practical Implications for Plant Design and Operation

- Space Optimization: A surface area of ~2,500 ft? allows for a manageable tank size,
suitable for plant footprint constraints.

- Cost Considerations: Larger tanks entail higher capital costs, but ensure stable operation
and compliance.

- Flexibility: Designing for an overflow rate of 800 gpd/ft? provides operational flexibility to
handle typical flow variations.

- Future Expansion: Modular designs or multiple clarifiers can facilitate capacity increases
if required.

Conclusion: Is an Overflow Rate of 800 Appropriate?

For a 2 MGD activated sludge treatment plant, an average overflow rate of 800 gpd/ft? is
generally considered appropriate, balancing effective solids separation with manageable
tank dimensions. It aligns with industry standards, providing:

- Adequate clarification capacity
- Sufficient sludge settling time
- Compatibility with typical operational parameters



However, the actual success depends heavily on:

- Proper tank design and construction
- Effective operational control
- Regular maintenance and monitoring

In sum, adopting an overflow rate of 800 gpd/ft? for the final settling tank in a 2 MGD
activated sludge plant offers a robust framework for achieving high-quality effluent,
operational efficiency, and long-term sustainability. Proper integration of design principles
and operational practices will ensure the clarifier functions optimally within this
parameter, contributing significantly to the overall success of the wastewater treatment
process.
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