


IN 2018, OPERATORS OF THE CUMBERLAND COUNTY  
Improvement Authority, in partnership with their landfill gas-to-
energy plant operator, Energy Power Partners, saw an opportu-
nity to reduce the operating expense for the county’s Solid Waste  
Complex while meeting key sustainability goals for the Authority. By  
installing the Heartland Water Technology ROVAP™ leachate 
evaporation system (see Figure 1), the Authority has saved leachate 
reverse osmosis (RO) concentrate transport and disposal costs while 
increasing energy efficiency and reducing the environmental impact 
of the Solid Waste Complex.

The Authority
The Authority’s mission is the development, financing, and  

integration of projects, strategies, and initiatives integral to the  
sustainability of the economic and environmental future of Cum-
berland County, NJ. In line with this mission, the Authority has led  
several projects at the county’s Solid Waste Complex in Deerfield, 
NJ. One such project has improved both economic and environmental  
sustainability for the county by installing an onsite landfill leachate 
treatment plant. 

Reverse Osmosis (RO) Concentrate
The Solid Waste Complex, like all landfills, generates land-

fill leachate. Landfill leachate is a strongly polluted wastewater 
product of decomposition of organic fractions of landfill material 
and water when rain falls onto a landfill. The Authority operates 
a treatment facility using a combination of ultra-filtration and  
reverse osmosis (RO) systems. The system, shown in Figure 2, 
removes contaminates and generates clean water. Clean leachate 
“permeate” is directly discharged under a state permit. The con-
taminates, however, are separated into a concentrated wastewater 
stream, called RO Concentrate, which is generally three to four 
times the strength of raw leachate, and which requires further 
treatment for disposal.

Rising Leachate Disposal Costs
Changes in regulation and a requirement to have multiple  

disposal options forced the Authority to haul significant amounts 
of the concentrated liquid over 40 miles to the Delaware County 
Regional Water Quality Authority (DELCORA) in Chester PA. 

Evaporation Solution for Treating  
Challenging Leachate Reverse Osmosis Concentrate
The Cumberland County Improvement Authority Solid Waste Complex in Deerfield, NJ 
uses a ROVAP™ Solution from Heartland Water Technology to evaporate challenging 
leachate reverse osmosis concentrate.

LEACHATE CASE STUDY 

Figure 1: Profile view of the Heartland ROVAP™ 
Reverse Osmosis Concentrate Evaporation Facility.

Images courtesy of Heartland Water Technology.

Figure 3: Hot generator exhaust gas is ducted 
together to provide thermal energy for  
evaporation in the Heartland Concentrator™.

Figure 2: Concentrated leachate from the RO Plant 
requires treatment.
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With 25 truck trips per week, transport and disposal costs rose to 
over $1M per year. Additionally, the Authority recognized impor-
tant environment impacts and risks associated with so many trucks 
on the road hauling concentrated leachate.

The Authority turned to its partner, Energy Power Partners 
(EPP), to help solve its leachate concentrate disposal problem. 
The Authority first partnered with EPP to install a renewable  
landfill gas-to-energy plant, which began operations in November 
2008. EPP is a private market fund manager that specializes in 
developing renewable energy projects. EPP owns and operates the 
landfill gas-to-energy plant located at the Solid Waste Complex. 
The plant uses three Caterpillar 3520 engines to generate 4.8 MW 
of renewable electricity. 

ROVAP™ - RO Concentrate Evaporation
ROVAP™ stands for On-site Reverse Osmosis Concentrate 

Evaporation. Heartland’s LM-HT® Concentrator uses a direct 
contact approach to evaporation, which is ideal for handling  
challenging wastewater including RO Concentrate. In early 2018, 
EPP saw an opportunity to help the Authority address its RO  
concentrate disposal challenges and increase the overall efficiency 
of the landfill gas-to-energy plant at the same time by beneficially 

using the existing engine waste heat to evaporate concentrated 
leachate using Heartland’s LM-HT Concentrator®. The Heartland 
Concentrator was designed and patented for using waste heat from 
engines or turbines beneficially to evaporate wastewater. The use 
of Waste Heat is a classic cogeneration solution.

The Authority’s ROVAP™ solution uses ~900°F engine exhaust 
from three Caterpillar 3520 engines to evaporate RO Concentrate. 
Shown in Figure 3, the exhaust is ducted together and trans-
ferred to the Heartland Concentrator™, which evaporates the RO  
Concentrate.The Heartland Concentrator operates under slight 
negative pressure and pulls the heat across wastewater using a  
direct contact approach. Additionally, heat from jacket loss is  
re-used to pre-heat feed water and increase the efficiency of the 
process.

For the Solid Waste Complex, The ROVAP™ solution has  
several important benefits. By beneficially using the engine  
exhaust and jacket water, EPP was able to increase overall energy 
efficiency of the plant. The thermal energy is used to evaporate the 
RO Concentrate, dramatically reducing one of the largest expenses 
of the landfill and taking trucks off the road. In the same project, 
the Authority both saved cost and reduced the carbon footprint of 
the landfill.
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Results
EPP began operation of the Heartland  

Concentrator™ in January of 2021. The project 
has been considered successful both economi-
cally and environmentally.  Chart 1 shows the 
water treatment performance of the leachate 
treatment system between June 1 and August 
31, 2021. Total solids concentration increased 
from 5,000 mg/l in the raw leachate to more 
than 300,000 mg/l in the Heartland residual. 
This residual concentration corresponded with 
an over 98 percent total system volume reduc-
tion. The remaining highly concentrated resid-
ual waste slurry is suitable for landfill disposal,  
which further reduces the requirements for  
offsite disposal.

Table 1 shows the improvement in energy 
efficiency associated with the capture and  
beneficial reuse of the engine exhaust. By  
increasing energy efficiency to more than 75 
percent, the Authority has reduced its carbon 
footprint and taken steps toward achieving its 
sustainability goals. 

A Successful Partnership
Onsite leachate treatment reduces cost and 

removes trucks from the road. Every elimi-
nated trip reduces environmental risk of  
hauling leachate around the state of NJ and 
further shrinks the carbon footprint of the solid 
waste complex by eliminating truck emissions 
and reducing energy required for treatment by 
the local wastewater treatment plant.  

Prior to installing the concentrator, the  
solid waste complex was hauling 25 trucks 
per week of RO Concentrate to wastewater  
treatment plants for disposal. Due to its part-
nership with EPP and Heartland, the Authority 
has reduced their annual disposal costs by 20 
to 25 percent while increasing the efficiency of 
their energy plant. Said President/CEO of The  
Authority Gerard Velazquez, III. “The ability 
to implement these programs while creating  
environmentally friendly and sustainable sys-
tems is integral to the ongoing operations of The  
Authority and its partners.” | WA

For more information, e-mail info@ 
heartlandtech.com or visitwww.heartlandtech.
com.

Evaporation Solution for Treating Challenging Leachate Reverse Osmosis Concentrate

Chart 1: Wastewater Treatment, July – August 2021 

KEY TAKEAWAYS
• ROVAP—ROVAP™ is  
On-site Leachate Reverse  
Osmosis (RO) Concentrate 
Evaporation using direct  
contact evaporation from  
Heartland Water Technology 

• Environmental Sustainability—
Through onsite evaporation, 
The Authority is taking sig-
nificant steps toward achieving 
their sustainability goals

• Economic Benefits—  
On-site RO Concentrate  
treatment reduces overall  
leachate treatment costs 

Table 1: Energy Efficiency Improvement.
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tion and recycling rates for all plastics in the U.S. are dropping—PET 
is down from 30 percent a few years ago to 27 percent. Ironically, 
recyclers are running short on materials. 

In the case of PP, which is barely being recovered, it is a significant 
missed opportunity. Recovering PP could offer increased economic 
benefit and jobs, as well as reduce climate impacts, with the latter  
being one of the most pressing reasons to re-address PP.

Analyzing Plastics’ Carbon Footprints
A recent lifecycle assessment by Plastics Europe that compares the 

carbon footprint of a range of different recycled plastics shows that 
recycled HDPE (such as milk bottles) and recycled PP (such as most 
of our pots, tubs, and trays that contain our food) have a 25 percent 
lower carbon footprint than recycled PET.  What this tells us is that 
30 percent recycled content PP or HDPE plastic has the same carbon 
footprint as 73 percent recycled content PET.

As such, this study clearly demonstrates that recycled PP or  
recycled HDPE is more environmentally beneficial than recycled 
PET and neither polymer should be ignored. This finding should 
play a fundamental role in re-shaping the way we manage different  

polymers, given that all of our future decisions relating to plastics and 
recycling should be driven by CO2 emissions.

Pros and Cons of PP
PP plays a valuable role in protecting and storing food. It is most 

often used for single-serve containers such as soup pots, ice cream 
tubs, and takeaway food containers. On top of being one of the FDA 
approved food contact materials, it is microwave safe and nonvolatile,  
which means it will not react with any type of food it stores whether 
it is acidic, basic, or liquid. 

The downside of food-grade PP is that, until recently, we have been 
unable to produce food-grade recycled polypropylene (FGrPP), which 
has meant all PP food packaging is only made from virgin plastics. 

These complexities are not unique to the U.S., but a large, glob-
al challenge that has, in part, been driven by industry’s focus on  
recycling PET drink bottles and single-use plastics such as bags and 
straws.  

There has been little mention of the wide use of the pots, tubs, and 
trays that are placed in the recycling boxes, yet not generally recov-
ered for specific recycling. PP is rarely used to make bottles and is 
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