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Introduction

In this activity, we will be completing calculations to 
size and model a sedimentation tank. This packet 
goes over how to complete the calculations with a 

flow rate of 11,000,000 gallons per day. You can then 
repeat this calculation with your town’s water 

demand rate, and create a 3D model of your tank in 
CAD. 



Circular Sedimentation Tank Diagram



Weir Diagram
Clean water flows

over the weirs around 
the tank, while the 

sediment collects at
the bottom and is

scraped out for sludge
processing.



Formula Bank

𝑡𝑡 = 𝑑𝑑𝑑𝑑𝑡𝑡𝑑𝑑𝑑𝑑𝑡𝑡𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑑𝑑𝑡𝑡𝑑𝑑 ℎ𝑑𝑑𝑜𝑜𝑜𝑜𝑜𝑜

𝑂𝑂 = 𝑑𝑑𝑜𝑜𝑑𝑑𝑜𝑜𝑜𝑜𝑜𝑜𝑑𝑑𝑜𝑜 𝑜𝑜𝑟𝑟𝑡𝑡𝑑𝑑
𝑔𝑔𝑔𝑔𝑑𝑑
𝑜𝑜𝑡𝑡2

𝑄𝑄 = 𝐹𝐹𝑜𝑜𝑑𝑑𝑜𝑜 𝑅𝑅𝑟𝑟𝑡𝑡𝑑𝑑 (𝑡𝑡𝑑𝑑𝑜𝑜𝑜𝑜𝑑𝑑𝑑𝑑𝑑𝑑𝑜𝑜 𝑔𝑔𝑟𝑟𝑜𝑜𝑜𝑜𝑑𝑑𝑑𝑑𝑜𝑜 𝑔𝑔𝑑𝑑𝑜𝑜 𝑑𝑑𝑟𝑟𝑑𝑑 𝑑𝑑𝑜𝑜 𝑀𝑀𝑀𝑀𝑀𝑀)

𝐴𝐴 = 𝑡𝑡𝑟𝑟𝑑𝑑𝑡𝑡 𝑟𝑟𝑜𝑜𝑑𝑑𝑟𝑟 (𝑜𝑜𝑡𝑡2)

𝑜𝑜 = 𝑜𝑜𝑟𝑟𝑑𝑑𝑑𝑑𝑜𝑜𝑜𝑜 (𝑜𝑜𝑡𝑡)

𝐶𝐶 = 𝑐𝑐𝑑𝑑𝑜𝑜𝑐𝑐𝑜𝑜𝑡𝑡𝑜𝑜𝑑𝑑𝑜𝑜𝑑𝑑𝑑𝑑𝑐𝑐𝑑𝑑 (𝑜𝑜𝑡𝑡)

𝑊𝑊 = 𝑜𝑜𝑑𝑑𝑑𝑑𝑡𝑡ℎ (𝑜𝑜𝑡𝑡)

𝐻𝐻 = ℎ𝑑𝑑𝑑𝑑𝑔𝑔ℎ𝑡𝑡 (𝑜𝑜𝑡𝑡)

𝑊𝑊𝑊𝑊𝑅𝑅 = 𝑜𝑜𝑑𝑑𝑑𝑑𝑜𝑜 𝑜𝑜𝑑𝑑𝑟𝑟𝑑𝑑𝑑𝑑𝑑𝑑𝑔𝑔 𝑜𝑜𝑟𝑟𝑡𝑡𝑑𝑑
𝑔𝑔𝑔𝑔𝑑𝑑
𝑜𝑜𝑡𝑡

Variables Equations

𝑇𝑇𝑟𝑟𝑑𝑑𝑡𝑡 𝐴𝐴𝑜𝑜𝑑𝑑𝑟𝑟 = 𝑄𝑄 ∗
1
𝑂𝑂

𝑇𝑇𝑟𝑟𝑑𝑑𝑡𝑡 𝑀𝑀𝑑𝑑𝑔𝑔𝑡𝑡ℎ =
𝑄𝑄 ∗ 𝑡𝑡
𝐴𝐴

𝑀𝑀 = 𝑡𝑡𝑟𝑟𝑑𝑑𝑡𝑡 𝑑𝑑𝑑𝑑𝑔𝑔𝑡𝑡ℎ (𝑜𝑜𝑡𝑡)

𝑊𝑊𝑑𝑑𝑑𝑑𝑜𝑜 𝑊𝑊𝑑𝑑𝑑𝑑𝑔𝑔𝑡𝑡ℎ =
𝑄𝑄

𝑊𝑊𝑊𝑊𝑅𝑅

𝐶𝐶𝑑𝑑𝑜𝑜𝑐𝑐𝑜𝑜𝑑𝑑 𝐴𝐴𝑜𝑜𝑑𝑑𝑟𝑟 = 𝜋𝜋𝑜𝑜2

𝐶𝐶𝑑𝑑𝑜𝑜𝑐𝑐𝑜𝑜𝑡𝑡𝑜𝑜𝑑𝑑𝑜𝑜𝑑𝑑𝑑𝑑𝑐𝑐𝑑𝑑 = 2𝜋𝜋r



Step 1: Calculate Tank Area

Q = 3.5 MGD
T = 3 hours

O = 936 gpd/ft2

𝑇𝑇𝑟𝑟𝑑𝑑𝑡𝑡 𝐴𝐴𝑜𝑜𝑑𝑑𝑟𝑟 = 𝑄𝑄 ∗
1
𝑂𝑂

𝑇𝑇𝑟𝑟𝑑𝑑𝑡𝑡 𝐴𝐴𝑜𝑜𝑑𝑑𝑟𝑟 = 3,500,000 𝑔𝑔𝑔𝑔𝑑𝑑 ∗
1

936 𝑔𝑔𝑔𝑔𝑑𝑑/𝑜𝑜𝑡𝑡2

𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 𝑨𝑨𝑨𝑨𝑨𝑨𝑻𝑻 = 𝟑𝟑,𝟕𝟕𝟑𝟑𝟕𝟕𝒇𝒇𝒇𝒇𝟐𝟐



Step 2: Calculate Tank Depth

Q = 3.5 MGD
T = 3 hours

O = 936 gpd/ft2

𝑇𝑇𝑟𝑟𝑑𝑑𝑡𝑡 𝑀𝑀𝑑𝑑𝑔𝑔𝑡𝑡ℎ =
𝑄𝑄 ∗ 𝑡𝑡
𝐴𝐴

3,500,000 𝑔𝑔𝑟𝑟𝑜𝑜
𝑑𝑑𝑟𝑟𝑑𝑑 ∗

1 𝑑𝑑𝑟𝑟𝑑𝑑
24 ℎ𝑑𝑑𝑜𝑜𝑜𝑜𝑜𝑜 ∗

1 𝑜𝑜𝑡𝑡3

7.48 𝑔𝑔𝑟𝑟𝑜𝑜 = 19,496 𝑜𝑜𝑡𝑡3/ℎ

𝑇𝑇𝑟𝑟𝑑𝑑𝑡𝑡 𝑀𝑀𝑑𝑑𝑔𝑔𝑡𝑡ℎ =
19,496𝑜𝑜𝑡𝑡3/ℎ ∗ 3ℎ

3,739 𝑜𝑜𝑡𝑡2

𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 𝑫𝑫𝑨𝑨𝑫𝑫𝒇𝒇𝑫𝑫 = 𝟏𝟏𝟏𝟏 𝒇𝒇𝒇𝒇

We need to convert gal/d to ft3/h first



Step 3: Calculate Weir Length

Q = 3.5 MGD
T = 3 hours

O = 936 gpd/ ft2 

WLR = 11,500 gpd/ft

𝑊𝑊𝑑𝑑𝑑𝑑𝑜𝑜 𝑊𝑊𝑑𝑑𝑑𝑑𝑔𝑔𝑡𝑡ℎ =
𝑄𝑄

𝑊𝑊𝑊𝑊𝑅𝑅

𝑊𝑊𝑑𝑑𝑑𝑑𝑜𝑜 𝑊𝑊𝑑𝑑𝑑𝑑𝑔𝑔𝑡𝑡ℎ =
3,500,000 𝑔𝑔𝑔𝑔𝑑𝑑
11,500 𝑔𝑔𝑔𝑔𝑑𝑑/𝑜𝑜𝑡𝑡

𝑾𝑾𝑨𝑨𝑾𝑾𝑨𝑨 𝑳𝑳𝑨𝑨𝑻𝑻𝑳𝑳𝒇𝒇𝑫𝑫 = 𝟑𝟑𝟑𝟑𝟑𝟑 𝒇𝒇𝒇𝒇



Step 4: Configure Tank Geometry

Q = 3.5 MGD
T = 3 hours

O = 936 gpd/ft2

WLR = 11,500 gpd/ft

𝐶𝐶𝑑𝑑𝑜𝑜𝑐𝑐𝑜𝑜𝑑𝑑 𝐴𝐴𝑜𝑜𝑑𝑑𝑟𝑟 = 𝜋𝜋𝑜𝑜2

𝐶𝐶𝑑𝑑𝑜𝑜𝑐𝑐𝑜𝑜𝑡𝑡𝑜𝑜𝑑𝑑𝑜𝑜𝑑𝑑𝑑𝑑𝑐𝑐𝑑𝑑 = 2𝜋𝜋r

304 𝑜𝑜𝑡𝑡 = 2𝜋𝜋r

𝑨𝑨 = 𝟑𝟑𝟒𝟒 𝒇𝒇𝒇𝒇

𝐶𝐶𝑑𝑑𝑜𝑜𝑐𝑐𝑜𝑜𝑑𝑑 𝐴𝐴𝑜𝑜𝑑𝑑𝑟𝑟 = 𝜋𝜋 ∗ 48𝑜𝑜𝑡𝑡2

𝑪𝑪𝑾𝑾𝑨𝑨𝑪𝑪𝑪𝑪𝑨𝑨 𝑨𝑨𝑨𝑨𝑨𝑨𝑻𝑻 = 𝟕𝟕,𝟐𝟐𝟑𝟑𝟐𝟐 𝒇𝒇𝒇𝒇𝟐𝟐 > 𝟑𝟑,𝟕𝟕𝟑𝟑𝟕𝟕 𝒇𝒇𝒇𝒇𝟐𝟐

Since we need at least 304 
feet of weir length (i.e.

circumference of tank), we 
need a circular radius of at 

least 48 ft. The area of a 
circle with a radius of 48 ft is 
greater than the minimum 

required area of 3,739 ft2, so 
this sizing will work. 

𝑭𝑭𝑾𝑾𝑻𝑻𝑻𝑻𝑪𝑪 𝑺𝑺𝑾𝑾𝑺𝑺𝑾𝑾𝑻𝑻𝑳𝑳 𝑪𝑪𝑻𝑻𝑻𝑻 𝒃𝒃𝑨𝑨 𝒐𝒐𝑻𝑻𝑨𝑨,𝟕𝟕𝟏𝟏 𝒇𝒇𝒇𝒇 𝒅𝒅𝑾𝑾𝑻𝑻𝒅𝒅𝑨𝑨𝒇𝒇𝑨𝑨𝑨𝑨 𝒇𝒇𝑻𝑻𝑻𝑻𝑻𝑻.
𝑻𝑻𝑫𝑫𝑾𝑾𝑻𝑻 𝑪𝑪𝑻𝑻𝑻𝑻 𝒃𝒃𝑨𝑨 𝑻𝑻𝑫𝑫𝑪𝑪𝑾𝑾𝒇𝒇 𝑾𝑾𝑻𝑻𝒇𝒇𝒐𝒐𝒅𝒅𝒎𝒎𝑪𝑪𝒇𝒇𝑾𝑾𝑫𝑫𝑪𝑪𝑨𝑨 𝒇𝒇𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 𝑻𝑻𝑻𝑻 𝑪𝑪𝒐𝒐𝑻𝑻𝑳𝑳 𝑻𝑻𝑻𝑻 𝒇𝒇𝑫𝑫𝑨𝑨𝒅𝒅𝑾𝑾𝑻𝑻𝑾𝑾𝒅𝒅𝒎𝒎𝒅𝒅 𝑻𝑻𝑨𝑨𝑨𝑨𝑻𝑻 𝑾𝑾𝑻𝑻 𝒅𝒅𝑨𝑨𝒇𝒇.



Step 5: Create CAD 
Model of Tank

Now that we have a tank diameter and 
depth, it is time to make a CAD model in 
Onshape. Your CAD model can be more 
detailed than the requirements listed below, 
but at a minimum should include the 
following: 

• Correct tank diameter and depth
• Circular ridge with v-notched weirs 

around edge of tank
• Influent pipe hole
• Effluent pipe hole
• Sludge outlet hole at bottom of tank
• Sloped bottom of tank directing solids 

to sludge outlet (3-6 degree slope 
recommended)

• Basic model of scraper mechanism 
• Basic model of skimmer mechanism



Example CAD Model
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