
Treating Chlorides at the Source
Local communities are getting serious about their salty water discharge to their wastewater facilities and into the

rivers, streams, and lakes of Minnesota. And they are tackling the problem beginning with their drinking water.

By treating for chlorides and removing hardness at the water treatment plant, municipalities are able to meet

recent National Pollutant Discharge Elimination System (NPDES) requirements at the wastewater treatment

facility by source reduction. 

The federal Clean Water Act mandates all states adopt water quality standards. The goal of the Clean Water Act

is to keep our bodies of water clean for healthy aquatic life and recreation uses. Minnesota’s water quality stan-

dards are administered by the Minnesota Pollution Control Agency (MPCA). The MPCA continuously moni-

tors and improves the State’s water quality and has received assistance from the Environmental Protection

Agency (EPA) to recommend water quality criteria, including the evaluation of toxicity levels of chloride. 

Chlorides are salty discharges that are considered toxic to aquatic life when discharged into the water system at

high levels. The EPA has designed aquatic life criteria to protect aquatic life from short and long-term exposure.

Chloride exposure can impact aquatic species diversity, threaten the health of food sources and pose a risk to

species survival, growth and reproduction. 

Chlorides enter the sanitary sewer system primarily

from ion exchange softener usage in our homes and

businesses. Softening Minnesota’s extremely hard

water has some communities using significant

amounts of salt to soften their water. Once the sof-

tener discharge enters the wastewater system, it is

extremely difficult and expensive to remove.

In Minnesota, we have to consider secondary

sources of chlorides that enter into our water sys-

tems, one being road salt in the winter. Currently

the Twin Cities Metropolitan Area (TCMA) is

monitoring and working toward solutions to keep

more salt out of our waters. Unfortunately, there are

no other safe and effective alternatives to keep our

roads clear of ice than by using salt. The TCMA, as

well as other Minnesota communities, are using

application strategies to reduce the use of salt while

maintaining safe winter travel conditions. 
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Since 2009, the MPCA has increased their monitoring of chloride levels and has been providing compliance sched-

ules to communities across the state to meet the new limits. Since these new regulations began, Bolton & Menk

has been working with municipalities to soften the raw water at the water treatment facility and successfully reduce

chloride levels and meet effluent requirements at the wastewater facility. This has also resulted in up to a 90 per-

cent decrease in individual water softening needs. 

Community Solutions

Communities with deteriorating water treatment plants looking to make improvements or build new are consider-

ing facilities with additional treatment options to meet not only drinking water requirements, but wastewater regu-

lations as well. Others must look at all of their options and consider the best solution feasibly and financially.

Some cities may perhaps qualify for a variance to give them extended time to achieve water quality standards based

on economic hardships, the ability to meet limits or the need for more time to find an ideal solution. A variance

application must be approved by both the MPCA and EPA. 

Currently, the MPCA has proposed a more streamlined variance process. This includes calculations to help deter-

mine if a city is eligible for a variance and a simplified application process. Their proposed rule amendments

address inconsistencies and confusion to provide clearer variance procedures that will allow the MPCA to improve

the approval process. This in turn will create efficiencies for both the MPCA and EPA. Additionally, the changes

would help reduce delay in the EPA’s review and approval process. These proposed changes will not change any

water quality standards and only affect the application process. 

The approved variances typically come with a timeline and temporary effluent limits for demonstrating progress.

The MPCA continues work on this issue to improve processes and find solutions. 

When looking to address water quality and chloride effluent limits, there are a variety of alternatives for each com-

munity to consider. However, treatment of chlorides at the wastewater treatment facility can be very costly. 

Treating at the Wastewater Treatment Facility comes at a cost

Currently there are no wastewater treatment plants in Minnesota that are treating for chlorides. If a community
were to treat the wastewater to meet MPCA regulations for chloride, a reverse osmosis or similar process would still
be necessary at the wastewater facility. Additionally, evaporation to separate out the salts and then disposal of them
would be needed. Biological and chemical treatment is not available at this time for chlorides. To break down what
this would cost, we have found residents spend an average of twelve cents per pound of salt for their home soften-
ers. To remove the salt at the wastewater treatment facility, it would cost a city five dollars per pound; almost 50
times the cost. This is not an efficient solution. 

Using source reduction to target the problem where chlorides start is most cost effective and can be done through a

few different options including Reverse Osmosis or Lime Softening. By allocating the dollars on the front end at
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the water treatment plant, you not only can treat to meet effluent levels, but provide additional community and

resident benefits. 

Reverse Osmosis                                                                       

This treatment process typically utilizes iron and manganese filters for pretreatment, followed by a reverse osmosis

process. Reverse osmosis (RO) can remove 95-99 percent of hardness. By removing hardness, soft water is delivered

to the homes. Homeowners can eliminate or at least significantly reduce the use of in-home water softeners, reduc-

ing the chlorides that would otherwise be discharged from the wastewater treatment facility. Additionally, it

removes 95-99 percent of all total dissolved solids (TDS) and sulfates. It is often blended back with filtered water

to reduce the corrosive nature of pure RO water, resulting in a final hardness and chloride reduction of 75-80 per-

cent. Many consumers also prefer the taste of the blended water mix. Bolton & Menk designed and constructed

the water treatment plant in Le Center, MN in 2007 using RO and this past year the Rural Water Association

awarded the City of Le Center the 2016 Best Tasting Water in Minnesota. 

Le Center, Minnesota Water Treatment Facility using Reverse Osmosis

The City of Saint Peter constructed a new water treatment facility consisting of gravity filtration followed by

reverse osmosis. The treatment process provides softened water that reduces salt demand at in-home water soften-

ers. The City has seen its chloride concentrations drop nearly 50% from around 500 mg/L to 250 mg/L. This was

accomplished with allowing in-home softeners to remain and simply using less salt. 

Another system added reverse osmosis treatment after its existing gravity filtration system to soften the water sent

to its users. They then banned residential and commercial ion exchange softeners. Their wastewater treatment
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plant initially discharged at an average concentration of 650-725 mg/L of chloride. By using RO to soften at the

water treatment plant, the chloride discharge dropped to 100-150 mg/L and sometimes as low as 75 mg/L. One

contributing factor was the systems willingness to ban ion exchange softeners in all homes and businesses. Now raw

water and domestic sources (i.e. salt from cooking) are the only chlorides reaching the wastewater treatment facili-

ty. 

Reverse osmosis is a process that can often be easily added to existing water treatment facilities. One of the benefits

of RO is it provides one of the most thorough treatment processes available and is able to treat for numerous water

quality parameters. This allows for treatment of any new contaminants that may become regulated in the future. 

Lime Softening 

Using a gravity filter system and lime softening with soda ash, a chemical precipitation of hardness ions softens the

water. Lime is used to remove chemicals that cause carbonate hardness, while soda ash removes chemicals that

cause non-carbonate hardness. The lime softening process removes the hardness in the form of lime sludge, which

has a beneficial use as a soil amendment. With the hardness removed, in-home softeners are not required and salt

(and the chloride it contains) is not added.

This is an ideal alternative when reverse osmosis is not feasible. In addition to softening raw water to less than 100

mg/L, a lime soda ash facility will remove radionuclides, total dissolved solids and iron. It provides clean, soft water

for an entire community where the water is very hard. 

Belmond, Iowa Water

Treatment Facility using

Lime Softening



This system could potentially soften the water to as low as 0 mg/L of hardness, however operationally it is more

expensive. A more realistic level will be closer to 60-100 mg/L, which will typically meet the NPDES permit levels

for chloride and TDS. The total amount of chlorides can be reduced by 80 percent or more. Once put into place,

the city must encourage residents and businesses to significantly reduce or discontinue use of water softeners.

Softeners must be manually adjusted for the softer water settings, or they will continue to consume the same

amount of salt.

Public Education is Key

One challenge is educating residents on what has changed when these projects are completed. Educating the com-

munity on how and why they should stop using their softeners is a daunting task. It requires significant public edu-

cation. The goal is to achieve adequate reduction of salt use. Lowering these levels are not as easy as a simple

request. Many residents think water softening is essential and necessary. They must understand what improvements

have been made, what the new process is doing for their water, and the importance of reducing their chloride dis-

charge to the wastewater system. This public education is fundamental and preferred over a city ordinance against

using softeners. It is not ideal to prohibit in-home water softeners, but has been done in areas across the nation. 

When the City of Saint Peter moved to a reverse osmosis water treatment system, they provided a plumber to visit

residential homes to look at softeners and help residents lower their hardness settings at no cost. Some were able to

discontinue use of their water softeners, and for others it was as simple as changing the hardness setting from 30g

to 10g. Less need for

home softener salt

and reduced wear

and tear of their sys-

tems results in a cost

savings to the resi-

dents. 

Saint Peter held an Open

House to educate residents

on their new water treat

ment facility
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Finding Funding

Reconstruction of a new water treatment plant comes at a cost. Finding alternative funding can help subsidize
the expense. The Point Source Implementation Grant (PSIG) program was developed in 2013 to assist and
encourage communities to make infrastructure improvements for stringent wastewater limits. The program is
funded through the Clean Water Legacy Program. 
Prior to 2016, PSIG funding was only available to treat for water quality-based effluent limits at the waste-
water treatment facilities. Grants of up to $3 million are now available to cover funding for water treatment
facilities to address source reduction of chloride levels. Applications for these grants are typically due in July
each year. 

Consider All Options for Your Community

Work continues to be done with chloride regulations, technology for treating chloride effluent limits and the
variance process for cities that need it. Many communities across the nation have or are creating chloride man-
agement plans. Regulations on chemicals in our water streams are not going away. The cost to control and treat
our State’s water is nominal when it comes to having clean water for our own health, the livability of our com-
munities and maintaining our water quality for future generations. As for treating chloride levels to meet
wastewater discharge limits in your own community, consider what you can do at your water treatment plant.
The outcome will be beneficial for your city and your residents.
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