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City of Howell Water Treatment Plant Tour. 
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Operations Manager:  Jim Webster

CITY OF HOWELL

Water Treatment Plant

 

Hello, 
The Howell Water Treatment Plant is a 3.1 MGD, single stage lime softening plant serving the city 
of Howell, currently just under 10,000 people. 
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The Water Treatment Plant is a 3.1 MGD Lime softening facility was built in 1990-91 and went on 
line December 1992.   
The city began softening the water in 1947 with 6 zeolite ion exchange filters using sodium chloride 
(salt). 
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Designed Treatment Capacity Population Served     

F4 = less than 0.5 MGD F4 = less than 1,000

F3 = 0.5 ï2.0 MGD F3 = 1,000 ï4,000

F2 = 2.0 ï5.0 MGD F2 = 4,000 ï20,000

F1 = greater than 5.0 MGD F1 = greater than 20,000

 

We are a Complete Treatment System, using Lime to soften the water, dual media filters, and 
chlorine to disinfect. 
 

We can treat up to 3.1 MGD and as of 2010 census we serve a population of 9489. 
 

This makes us an F-2 plant, F = Complete Treatment (Filtration) 
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The Safe Drinking Water Act (SDWA) 
ü Is the Principal Federal Law in the United States that ensures safe 

drinking water for the public.  Pursuant to the act, the Environmental 

Protection Agency (EPA) is required to set standards for drinking water 

quality and oversee all states, localities, and water suppliers who implement 

these standards.

ü SDWA applies to every public water system in the United States.  There 

are currently more than 170,000 public water systems providing water to 

almost all Americans at some time in their lives.

ü SDWA does not apply to bottled water. Bottled water is regulated by the 

United States Food and Drug Administration under the Federal Food, 

Drug, and Cosmetic Act. However, the EPA site states that: Bottled water 

is regulated by the U.S. Food and Drug Administration as a food product, 

and is required to meet standards equivalent to those US EPA sets for tap 

water.

For more info: www.epa.gov/safewater

 

The Safe Drinking Water Act (SDWA) is the main federal law that ensures the quality of Americans' 
drinking water.  Under SDWA, EPA sets standards for drinking water quality and oversees the 
states, localities, and water suppliers who implement those standards.  SDWA was originally 
passed by Congress in 1974 to protect public health by regulating the nation's public drinking water 
supply. The law was amended in 1986 and 1996 and requires many actions to protect drinking 
water and its sources: rivers, lakes, reservoirs, springs, and ground water wells. (SDWA does not 
regulate private wells which serve fewer than 25 individuals.) 
Originally, SDWA focused primarily on treatment as the means of providing safe drinking water at 
the tap. The 1996 amendments greatly enhanced the existing law by recognizing source water 
protection, operator training, funding for water system improvements, and public information as 
important components of safe drinking water. This approach ensures the quality of drinking water 
by protecting it from source to tap.  
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Ç Well head protection program

Ç New regulations for more contaminants 

Ç Filtration for certain surface water systems 

Ç Disinfection for certain groundwater systems 

Ç Ban on lead in solder and plumbing

ÁConsumer Confidence Reports: All community water systems must prepare and distribute annual reports about the 

water they provide, including information on detected contaminants, possible health effects, and the water's source. 

ÁCost-Benefit Analysis: US EPA must conduct a thorough cost-benefit analysis for every new standard to determine 

whether the benefits of a drinking water standard justify the costs.

ÁDrinking Water State Revolving Fund: States can use this fund to help water systems make infrastructure or 

management improvements or to help systems assess and protect their source water.

ÁMicrobial Contaminants and Disinfection Byproducts: EPA is required to strengthen protection for microbial 

contaminants, including Cryptosporidium, 

ÁOperator Certification: Water system operators must be certified to ensure that systems are operated safely. EPA 

issued guidelines in February 1999 specifying minimum standards for the certification and recertification of the operators of

community and non-transient, noncommunity water systems. These guidelines apply to state Operator Certification Programs. 

All States are currently implementing EPA-approved operator certification programs. 

ÁSmall Water Systems: Small water systems are given special consideration and resources under SDWA, to make sure 

they have the managerial, financial, and technical ability to comply with drinking water standards.

Main Points of the 1996 Amendments

Main Points of the 1986 Amendments

 

Originally, SDWA focused primarily on treatment as the means of providing safe drinking water at 
the tap. The 1986 Amendment began looking at source water protection and implemented some 
treatment upgrades (Filtration & Disinfection).  It also banned the use of lead in solder and 
plumbing.  The 1996 amendments greatly enhanced the existing law by recognizing operator 
training, funding for water system improvements, and public information as important components 
of safe drinking water. This approach ensures the quality of drinking water by protecting it from 
source to tap.  
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All of the plant operators are certified by the State of Michigan DEQ. 
This is my license, showing that I hold a F-2 (filtration) and S-3 (distribution).   
I am the Operator in Charge meaning my F2 license meets the requirement and the city operates 
off my license.  
All operators must have at least an F4 license. 
We also have to maintain the license on a 3 year cycle, through Continuing Education Credits. 
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Water Plant & Laboratory

Mission Statement

It is the Mission of the City of Howell Water 

Department to continually serve our customers 

with an adequate volumetric supply of water at 

sufficient pressures for fire protection with an 

emphasis on providing high quality potable water 

and professional customer service, 

all at a cost that is reasonable and competitive.

 

Our objective for the plant and the lab are:   
 

To supply adequate quantities of water that is palatable, safe and reliable.  To provide high quality 
analytical data which is timely, accurate, reliable and adequate for its intended purposeé?    All in 
a cost-effective manner. 
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Water Plant & Laboratory

Mission Statement

To accomplish our Mission, we must strive to 

uphold the following objectives: 
Provide an adequate volumetric water supply to our   

customers.

Maintain sufficient pressures for fire protection and 

other public safety uses.

Uphold a citizenôs right to high quality water, with an 

emphasis on delivering potable water.

Provide proficient and professional customer 

service, promoting an environment of trust, respect 

and teamwork.  

Our objective for the plant and the lab are:   
 

To supply adequate quantities of water that is palatable, safe and reliable.  To provide high quality 
analytical data which is timely, accurate, reliable and adequate for its intended purposeé?    All in 
a cost-effective manner. 
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We now will follow the path that water takes to go through our system.   
From the well to the home. 
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WELL  8

 

We start here, at the Well Field.   
We currently have 6 wells that supply the water.   
This is our newest well #8, put on line in 2004. 
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Well Head 

Turbine Pump

Stand-by 

Generator

 

Should be noted that all well heads are located inside buildings for security reasons.    
4 of our 6 wells are like this:   
Vertical Turbine 100 hp pumps that pump 1000 gpm.  
300 + feet deep, hard water (300ppm hardness) 
All large wells have stand-by generators on site.  
A well head protection program is in place that was approved by the state in 2001. 
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Raw Water            

enters the water plant.

Before

 

Water enters the plant through a 16 inch transmission line from the well field to the plant.  Inside 
the plant itôs reduced to a 10ò Main Influent line to give us better control of the water. 
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Headtank

(with splash curtain)

BEFORE 2006

Headtank

(after 2006 updates, 

no splash curtain)

2006 - 2009

Before 2009 upgrades

 

Head Tank / Splash Aerator 
Ground water generally has some degree of methane & hydrogen sulfide gasses in them (common 
taste & odor causing).  These interfere with the chlorination & lime softening process.  This multi-
tray aerator is used to aerate the water, remove these gases & add oxygen to the water.  The Head 
tank also supplies head pressure to move the water through the claricone (no motors or mixers are 
used). 
In the fall of 2006 we installed a new cover to the head tank this was done to reduce the moisture 
inside the water plant. 
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Vent

(to outside)

Overflow

After 2009 upgrades

 

Head Tank / Splash Aerator 
In the fall of 2009 the plant was taken off line, sandblasted and painted.  Here is the head tank after 
the painting is done. 
Gasses are still removed through the Vent. 
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Claricone

Head Tank

Lime Bin

Chemical Feed

(Sulfuric Acid, Chlorine & Phosphate)Before 2009 upgrades

 

A view over the top of the plant. 
Claricone: Before the 2009 DWRF (Drinking Water Revolving Fund) painting. 
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Claricone

Head Tank
Lime Bin

Chemical Feed

(Sulfuric Acid, Chlorine & Phosphate)After 2009 upgrades

 

A view over the top of the plant (after the upgrade in 2009). 
 
Claricone: 
42 ft wide with a 24 foot operating depth.  Holds 113,700 gallons water 
Used for softening (removal of calcium). 
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Before 2009 upgrades 

Lime Silo (for pebbled lime)

Holds 44 Ton of Lime, 

Used 800,940 pounds 

(400.47 Tons) in 2011

 

Lime Silo 
Holds 42 ton of pebbled limestone. 
Gives us about 1 monthôs time of softening. 
On average we use around 400 tons of lime each year.  This number fluctuates according to 
annual flows (water demand). 
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Before 2009 upgrades 

Lime Slaker

Combines pebbled lime to 

water which makes ñslaked 

limeò a slurry which is added 

into the cone for softening.

 

In the lime slaker pebbled lime is added to water to produce the lime slurry that is pumped into the 
bottom of the claricone.  This machine is probably our biggest headache in the plant.  When lime 
added to water it produces heat.  This runs at 140 degrees F. 

20 

 

Cone Operation:  Water enters at bottom of cone in two locations straight in and around the other 
side to create a helical (drive water to middle of cone) pattern of mixing inside cone. 
Mixing Zone:  Rapid Mix 1000ï1800 gpm raw water enters and mixes with lime slurry and polymer.   
Solid Contact Zone:  Gentle mix where water and lime are in contact with each other and floc is 
allowed to grow and settle out.  Taking out the calcium carbonate (hardness).  The cone utilizes its 
shape and helical flow path to provide a smooth transition from intense mixing to a gentle mixing as 
the particles move upward in the cone, and where the lime blanket is formed.   
Clarification is accomplished by the process of sedimentation which is the separation of suspended 
solids from water by gravity. 


