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WATER TREATMENT FEASIBILITY STUDY
FOR MANGANESE REMOVAL
LONG POND
HOUSATONIC WATER WORKS
GREAT BARRINGTON, MASSACHUSETTS

[. INTRODUCTION

In 2020, the Housatonic Water Works (HWW) commissioned the Cornwell Engineering Group from
Newport News, Virginia to do a desktop study of water quality issues in their systen. Specifically, this
study focused on the cause of the colored water events that seasonally occur, as well as the corrosivity of
the water.

The October 29, 2020 final report entitled “Desktop Study- Colored Water and Corrosion Assessent”
had the following major conclusions:

I. Manganese concentrations above the secondary maximum contaminant limit (SMCL) of 0.05
mg/L are the identified source of the colored water. The manganese is in the treated water
leaving the water treatment plant.

2. Manganese removal should be evaluated and implemented at least seasonally (warmer
weather) when higher manganese and higher true color results are observed.

A copy of Cornwell’s Recommendations and Action Plan are attached in Appendix A.

The Housatonic Water Works (HWW) retained Lenard Engineering, Inc. (LEI) to evaluate available
treatment technologies for removing manganese from their drinking water. Manganese is present in
Long Pond sporadically, but most frequently during the summer during periods of elevated water
temperature (> 75 degrees F). As the major conclusion in the Cornwell report, discolored water in the
distribution system has been attributed to elevated manganese concentrations.

Copies of water quality spreadsheets showing raw water, point of entry and distribution system
manganese concentrations are provided in Appendix B.

Some of the technologies evaluated were applicable for both manganese removal, as well as for total
surface water treatment, which could potentially replace the existing slow sand filters and disinfection in
place at Long Pond. The applicability of replacing the current slow sand filtration with specific
technologies is discussed below.



I1. TREATMENT TECHNOLOGIES

LEI contacted three different water treatment vendors, and provided raw water quality and design
flow information to each vendor. The design criteria were as follows:

Design flow rate = 100 gpm capacity, producing a finished water volume of 144,000 gpd,
Provide a second 100 gpm capacity treatment capacity, which could provide the minimum desi gn
flow and volumes with one unit off-line.

Minimum manganese removal target concentration = < 0.015 mg/L. Note the secondary water
quality standard for manganese is 0.05 mg/L, but removing manganese below this lower
concentration should ensure water leaving the plant is not contributing to discolored water in
distribution.

The need to run both units simultaneously is not of utmost importance, as the 1 million gallon
storage tank provides approximately 6-7 days of treated water storage, so peak distribution demands
can easily be supplied from the tank.

A) OXIDATION AND FILTRATION TECHNOLOGY (HUNGERFORD & TERRY)

B)

LEI contacted Hungerford & Terry (H&T) from Clayton, New Jersey. H&T is an industry leader
in providing water treatment systems for iron and manganese removal, hardness reduction and
other treatment processes. For iron and manganese removal, they utilize a specialized filter
media (Greensand Plus), which is a coated mineral which has an affinity for iron and manganese.
Water is typically pre-treated with chlorine, to help oxidize the iron and manganese into a state
where it can be readily attracted to the media and effectively filtered.

Based on preliminary discussions, and given the relatively low concentrations of manganese in
the raw water, as well as the raw water being surface water, H& T could not guarantee
manganese removal to the desired treatment goals. Their process is generally utilized for
groundwater systems, where iron and manganese are at much higher raw water concentrations,

Theretore, this technology was not considered further.

DISSOLVED AIR FLOATATION AND FILTRATION (KROFTA)

Krofta Technologies provides a packaged water treatment system which utilizes dissolved air
floatation during the coagulation process, followed by dual media filtration. It is in use in
several western Massachusetts communities, successfully treating surface water of similar
quality to Long Pond.



C)

[n addition to removing manganese, the Krofta system could replace the current slow sand filters.
Chemical addition for coagulants, chlorination and perhaps pH adjustment would be required to
optimize the operation of this system. Although approved for use in Massachusetts, piloting is
highly recommended to determine the proper chemical dosages to optimize water treatment at
Long Pond.

One- 10 foot diameter treatment vessel would be required to produce the required 100 gpm
(0.144 MGD) of treated water. A second — 10 foot diameter vessel would be required for
redundancy, and could provide instantaneous treatment flows of up to 200 gpm.

Manufacturer’s information on the Krofta Technologies system is provided in Appendix C.

One main drawback with the Krofta system is the high volume of backwash water generated,
estimated anywhere between 35,000 to 85,000 gpd. Although 10 % of this could be potentially
recycled for use, it produces fairly large amounts of water treatment wastewater that would need
to be properly treated and discharged to waste.

The estimated cost to provide two- 100 gpm Krofta treatment vessels is $ 1,050,000. This cost is
for the treatment units only, and does not include a new treatment plant building, site work,
piping, chemical feed systems, primary and standby power, etc.

Due to the high cost of the treatment equipment (as compared to other options), and the potential
for generating large volumes of backwash water to treat and dispose of properly, this option was
not considered further.

ULTRA-FILTRATION (KOCH MEMBANES)

Membrane filtration has been successfully used to treat a variety of water and wastewater with
high amounts of suspended solids in both municipal and industrial settings. Koch Separation
Technologies are one of several vendors who specialize in this technology. These membranes are
in use at four Massachusetts groundwater supplies for iron and manganese removal, as well as in
several out-of-state surface water supplies

According to Koch Separation Technologies, their membrane filtration systems would be
effective for manganese removal alone, as well as a stand-alone treatment system for Long Pond.
Piloting would likely be a requirement for using this technology on Long Pond.

Koch indicates that its PURON MP-6 skid system could meet treatment flow rates of 100 gpm.
Chlorine would be fed ahead of the membrane units to help oxidize manganese, after which it
would be removed with the membranes.



Used as a polishing unit after the slow sand filters for manganese removal, approximately 98 %
of the raw water would be processed as finished water. If this were used for total solids removal
as a replacement to the slow sand process, this percentage would drop to approximately 96 %.

[nformation on the Koch membrane filtration technology is provided in Appendix D.

The estimated cost of providing two 100 gpm capacity MP-6 skid systems is $ 450,000. This
cost is for the treatment units only, and does not include a new treatment plant building, site
work, piping, chemical feed systems, primary and standby power, etc.

Based on the significantly lower equipment cost for the Ultra-Filtration membrane system as
compared to other technologies, and the relatively low amount of water treatment wastewater
generated, we recommend HWW further investigate this option.



111) SCHEMATIC TREATMENT PLANT DESIGN

Utilizing product information provided by Koch, LEI prepared schematic level design plans for a new
water treatment facility. As the cost for treating the entire flow is essentially the same as treating the
flow after slow sand filtration for manganese only, we designed this as a complete replacement to the
existing slow sand treatment system.

A)

B)

SITE PLAN — Figure 1 provides a schematic level site plan for the proposed plant. Water from
Long Pond would be piped into the new plant, with pre- and post-chlorination, pH adjustment
and space for potential corrosion control chemicals is also provided, as determined during
piloting.

Water would be pumped through one or both membrane skid units, which would remove
particulates from the raw water. Water would then be discharged into the existing chlorine
contact basin to take advantage of the detention time already provided. Water would then flow
back into the existing slow sand building, where existing pumps would discharge into the
dedicated 6” main and feeding the 1.0 million gallon standpipe.

A backwash water settling and recycle lagoon is shown downgradient from the new plant, where
backwash water will settle out. Up to 10 % of this water could be typically recycled back to the
head of the plant, where the remaining 90 % would settle, and overflow into the stream
downstream of Long Pond.

TREATMENT PLANT LAYOUT - Figure 2 provides a schematic level treatment plant layout.
Two Koch MP-6 units, each capable of treating 100 gpm are shown in parallel. Chemical feed
systems for chlorination and pH adjustment are shown, as well as space for a corrosion control
chemical, if needed in the future.

Individual turbidimeters are provided for each filter, as well for the combined filter effluent
leaving the plant. Chlorine and pH analyzers are also provided as water leaves the plant. An
emergency eyewash / shower unit is provided. Finally, dedicated wall space for electrical and
water system control panels is provided.

A separate office / laboratory space is provided, adjacent to the water treatment process room.

PROJECT COST ESTIMATE- Table 1 provides a schematic design level cost estimate, based
on costs provided by the treatment vendor, and recently bid projects. As noted in Table 1, major
costs include the treatment systems, a new 30” x 60 water treatment building with a 20° x 20
office / lab space, new electrical service and standby generator, site work including a backwash
water lagoon, chemical feed systems, and other items.

As this design is Schematic in nature, a 20 % construction cost contingency and 10 % design and
permitting contingency is included, in the overall project cost of $ 1.7 million.

5



D) OPERATION AND MAINTENANCE COST ESTIMATE- Table 2 provides an estimate of the
annual cost to operate the Koch Membrane treatment system, including estimates for annual
power, membrane replacement, and miscellaneous chemicals. The estimated annual cost for
operation and maintenance is approximately $ 22,000.

Note this does not include labor, routine water treatment chemicals (liquid chlorine, etc.) or other
incidental costs, which take place currently at the existing plant.



4)

6)

7)

IV) SUMMARY AND CONCLUSIONS

The Housatonic Water Works utilizes slow sand filtration and disinfection, which has been
effective in meeting State and Federal drinking water standards.

Recently, discolored water in distribution has been linked to manganese concentrations in Long
Pond, which seem to be most prevalent during extremely warm water conditions (> 75 degrees
F).

LEL contacted three manufacturers of packaged treatment systems, to initially provide a
treatment system which would target only manganese removal. Two of the vendors, Krofta
Technologies and Koch Separation Solutions, offer systems which could not only remove
manganese, but treat the entire surface water flow from Long Pond.

Based on a comparison of these two technologies, LEI recommends Housatonic Water Works
further investigate the membrane filtration for manganese removal, as well to potentially replace
the existing slow sand filtration plant. Additional membrane filtration manufacturers can also be
contacted if this project moves forward, to find the product which optimizes water quality
treatment at the lowest overall cost.

Figure 1 provides a Schematic Site Plan for a new treatment plant using the Koch membrane
technology. Included would be two- 100 gpm capacity skid systems, located in a new treatment
plant building.

Figure 2 provides a Schematic Treatment Plant layout, show the locations of the two membrane
filtration skid systems, interior piping, chemical feed systems, and related equipment.

Using the Koch membrane system to replace the existing slow sand filters, approximately 4 %,
or 5,700 gallons per day of water treatment wastewater would be generated, and assumed to be
discharged to an on-site settling or infiltration lagoon, prior to discharging to the stream leaving
Long Pond.

Table 1 provides an overall project cost estimate of $ 1.7 million for the design, permitting and
construction of this project.

Piloting of the membrane filtration units will be required, to verify that it is appropriate to treat
Long Pond during all seasons of the year, especially during the warm weather seasons when
manganese has been present. The chemical types and dosages can be refined during the piloting.
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Lenard Engineering, Inc.
2210 Main Street
Glastonbury, CT 06033-6088

TABLE 1 -

OPINION OF PROBABLE COST
MANGANESE REMOVAL SYSTEM

HOUSATONIC WATER WORKS CO.
GREAT BARRINGTON, MA

Estimate 3/25/21

LEI Job No. 21-308

Prepared By: JED

Total Estimated Quantity | Estimated
ltem and Unit Measure Unit Price | Extended Price
1| Mobilization 1 LS $50,000 $50,000
2|Erosion and Sediment Control I LS $10,000 $10,000
3| Tree Cutting, Clearing and Grubbing [ LS $10,000 $10,000
4|New 2200 s.f Treatment Building (@ $150/sf 1 LS $330,000 $330,000
5|New Electrical Service 1 LS $30,000 $30,000
6]|New Interior Electrical / Lighting 1 LS $40,000 $40,000
7|SCADA upgrades 1 LS $25,000 $25,000
7|Generator Set / Transfer Switch 1 LS $60,000 $60,000
8|Building HVAC 1 LS $35,000 $35,000
9|Interior Piping I EA $35,000 $35,000
10]New CL and pH Chemical Feed Systems, Analyzers | EA $50,000 $50,000
I I|Manganese Removal System (Koch) I LS $450,000 $450,000
12|Below Ground Water Piping 1 LS $30,000 $30,000
13|Backwash Lagoon 1 LS $50,000 $50,000
14|Site Work 1 LS $30,000 $30,000
15|Loam and Seed 1LS $10,000 $10,000
16]Startup and Testing 1 LS $10,000 $10,000
Estimated Construction Cost $1,255,000
20 % Contingency $251,000
10 % Engineering Design Permitting Allowance $125,500
Allowance for Piloting - $50,000
Estimated Construction Administration and Inspection TBD
Estimated Project Cost w/Contingency $1,681,500
Say|$ 1.7 million

I\Housatonic Water Works, Greal Barrington, MA\21-308 Manganese Removal Study\Housatonic Estimale Rev 3-18-21 xIs




Lenard Engineering, Inc. TABLE 2 Estimate 3/25/21
2210 Main Street YEARLY OPERATION AND MAINTENANCE LEI Job No. 21-308
Glastonbury, CT 06033-6088 MANGANESE REMOVAL SYSTEM Prepared By: JED
HOUSATONIC WATER WORKS CO.
GREAT BARRINGTON, MA

Total Estimated Quantity | Estimated
ltem and Unit Measure Unit Price | Extended Price
1| Electrical 20547 kwh $0.26 $5,342
2|Membranes 6(w) $3400 ea/7 yrs I LS $2.,920 $2,920
3|Chemicals 1 LS $10,000 $10,000
Estimated Construction Cost $18,262
20 % Contingency $3,652
Estimated Project Cost w/Contingency $21,914
Say $22,000

I'\Housatonic Water Works, Great Barrington, MA\21-308 Manganese Remaval Study\O&M Cost Estimate Rev 3-25-21 xls



APPENDIX A
CORNWELL ENGINEERING GROUP
EXCERPTS FROM
“DESKTOP STUDY — COLORED WATER AND CORROSION ASSESSMENT



CORNWELL

ENGINEERING GROUP

October 29, 2020
Housatonic Water Works
Memorandum No. 15400-002

Subject: Desktop Study — Colored Water and Corrosion Assessment

Housatonic Water Works Company (HWWC) has tasked Cornwell Engineering Group, Inc.
(Cornwell) with investigating the colored water events that seasonally occur in their system
(typically during warner months), as well as the corrosivity of the water. The following
memorandum discusses and summarizes the HWWC water quality characteristics and their
implications on solubility or precipitation of hardness, iron, manganese, lead, or copper, and

provides direction for an action plan to resolve the issues.

SYSTEM DESCRIPTION
The water source for the HWWC system is surface water from Long Pond. Treatment consists of
slow sand filtration, addition of sodium hypochlorite, and chlorine contact as depicted in the

treatment schematic in Figure 1. Current average daily production is 0.11 MG.

g DI
1.0 MG
Slow sand Storage
N filters Chlorine tank
\ Long Pond /===y contact tank
Sodium -1
hypochlorite to town
feed
Figure 1 HWWC treatment scnematic

Characteristics of the water mains and service lines, as reported in the December 2016 Desktop
Study Report (Lenard 2016), are summarized in Table 1 and in the following items:

e Water main upgrades were initiated in the 1990s and included about 14,000 LF (mostly
ductile iron and polyethylene as per Table 1), and most (if not all) of the remaining system

pipes are >100 years old and are made of cast iron or steel.

/12 guim rock coult - newport news, VIFcHnIc 23606 - {/5/7) 8/3-1534 - tax. [/57) 323927



RECOMMENDATIONS AND ACTION PLAN

Based on previous analysis and discussion:

1. Manganese concentrations above the secondary maximum contaminant limit
(SMCL) of 0.05 mg/L are the identified source of the colored water. The manganese

is in the treated water leaving the water treatment plant.

2. Manganese removal should be evaluated and implemented at least seasonally (warmer

weather) when higher manganese and higher true color results are observed.

3. The addition of a polyphosphate or a blended phosphate to sequester manganese or iron is
not recommended. Polyphosphate or blended phosphate can have a negative effect on lead

and copper corrosion.

4. Tron removal at the source does not appear to be necessary, but treatment installed for

manganese removal should remove iron if present

5. The current water chemistry in the distribution system, using samples representing
“normal” conditions, results in a low Larson-Skold Index, suggesting the water may not be
susceptible to iron corrosion. Results from a designated “color event” also show an iron
concentration well below the SMCL.

6. Based on the data reviewed, treated water pH has typically been >7.4 in the distribution
system without pH adjustment. However, if future monitoring shows that these pH levels
are not regularly achieved, pH adjustment should be evaluated.

7. Free chlorine residuals should be maintained at the target residual of >0.2 mg/L in all parts

of the distribution system in all seasons.

8. Sequential sampling to identify locations of the lead source in the customers’ home or
service lines is suggested for locations with historically high lead levels, and should also
be considered after a treatment change, for example, after addition of: a) manganese

removal processes, b) pH adjustment, or ¢) orthophosphate addition.

9. The current distribution system pH is already close to the saturation pH (8.2), so it may not
be possible to increase the pH much higher. Consequently, if lead and copper cannot be
controlled under current conditions, the addition of orthophosphate may need to be

evaluated. Evaluation of orthophosphate and pH adjustment should include, at minimum,

CORNWELL ENGINEERING GROUP 18



laboratory solubility studies for lead and copper to evaluate optimal pH and orthophosphate

dose.
The conclusions and recommendations for action are summarized in the table below:

Table S Summary of recommendations for treatment of metals

Metal Problem Evidence Recommended solution

Lead Maybe Action Level (AL) exceedance in Identify lead sources. If LCR
past compliance periods, though < data increase again over time
AL for the 6 most recent periods then possibly re-evaluate CCT
after improving sampling
procedures

Copper Maybe AL exceedance in past compliance  Conduct laboratory solubility
periods. Theoretical modeling studies

shows POE water likely is corrosive
to copper, while the measured
values are substantially higher than
is typically observed.

Iron No Levels <SMCL None needed, but manganese
removal will likely remove
iron (prior to POE)

Manganese Yes Levels >SMCL Evaluate removal via oxidation

Colored water complaints and filtration
REFERENCES

ASTM 2019. Standard Test Method for Color of Clear Liquids (Platinum-Cobalt Scale) — ASTM
D1209-05. ASTM International: West Conshohocken, PA.

Leitz, F., and K. & Guerra, K. (2013). Water Chemistry Analysis for Water Conveyance, . Storage,
and Desalination Projects: Manuals and Standards Program. US Department of the

Interior, Bureau of Reclamation, Technical Service Center: Denver, CO.

Lenard (Lenard Engineering, Inc.) 2016. Desktop Corrosion Control Study (December 2016).
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Lenard (Lenard Engineering, Inc.) 2017. Basis of Design Report: Proposed Corrosion Control
Treatment (October 2017). Housatonic Water Company: Great Barrington, MA.

Lytle, D., M. Schock, J. Leo, and B. Barnes. 2018. “A Model for Estimating the Impact of
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APPENDIX B
WATER QUALITY SUMMARY
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APPENDIX C
KROFTA TREATMENT SYSTEM INFORMATION



KROFTA

aWaterleau company

SANDFLOAT SAF-BP™

The KROFTA™ Sandfloat SAF-BP™ is a patented Dissolved Air Flotation Clarifier
and Media Bed Filter that combines flocculation, flotation, and filtration in one
piece of equipment. The unit is designed so that individual segments in the
filtration process can be backwashed without shutting down the entire unit.
There are 19 standard sizes to choose from with capacities ranging from 65 to
16,000 gpm. In addition, the unit can be customized for industrial or municipal
applications. Some of the more common applications for the SAF-BP™ include:

= Potable Water Clarification = Tertiary Clarification & Polishing
= Raw Process Water Clarification = Reverse Osmosis/Membrane Protection

SANDFLOAT SAF-BP PROCESS DESCRIPTION

FLOCCULATION

Raw water mixed with flocculation and coagulation agents is introduced into
the bottom center of the unit in a mixing chamber. Several directional nozzles
and baffles within the chamber cause a slow mixing of the raw water and
chemicals. The chamber can be designed for extended flocculation times when
necessary. As the raw water and flocculated particles rise out of the chamber,
they are gently mixed with the aerated water at the surface. Typical retention
time within the flocculator is 3-4 minutes.

FLOTATION

Aerated water from the ADT mixes with the flocculated raw water and flows
under a baffle that slows horizontal velocity into the flotation zone. The
flocculated solids attach to the air bubbles that are formed during the aerated
water pressure release and are floated to the surface. The clarified water flows
onto the media beds below for filtration.

FILTRATION

The lower section of the SAF-BP™ is divided into individual filter bed segments
or cells. Depending on the application or site specification, each cell is provided
with a plate and nozzle base or stainless steel underdrain wedge wire extraction
assembly. The clarified water gravity flows through the media beds to the
extraction points. Typically there is a minimum of 2 feet of filtration media in
each cell. The media may consist of sand and anthracite, sand only, greensand, or
some combination of these types of filtering materials; a wide variety of filtering
media may be used depending on the application. Clarified/filtered water is
collected in a central header attached to each cell segment for discharge.

FLOATED SLUDGE REMOVAL

A spiral scoop assembly removes floated sludge from the clarifier. As used in
conjunction with the Krofta Automatic Level Control System, the scoop removes
only the top layer of the floated materials. This keeps the sludge consistency
high, and minimizes sludge volume. Sludge removed from the top of the
flotation zone is deposited into the sludge cone located in the center of the unit.

SANDFLOAT SAF-BP™



SANDFLOAT SAF-BP™

STANDARD UNITS

SIZE CAPACITY
Diameter (Feet) gpm
5 65
8 220
10 350
12 500
15 780
18 1130
20 1400
22 1680
24 2000
27 2540
30 3100
33 3800
36 4500
40 5500
44 6700
49 8300
55 10500
62 13000
70 16000

KROFTA

aWatorleau company

BACKWASHING

Individual segments or cells are continuously isolated for backwashing without
stopping the filtration process. Each cell is taken off-line independently of the
others. The pipe rings which surround the unit incorporate one effluent valve
and one backwash line valve per filter cell. Normal operation has the backwash
valves closed and the effluent valves open. When the rotating carriage assembly
onthe unitincrements to an individual cell it activates the backwashing sequence
for that cell. The position of the two valves on the backwashing cell are reversed,
stopping effluent flow through the media in that cell. An inflatable neoprene
seal inflates, isolating the backwashing cell from the rest of the on-line cells.
Water is drawn down through the backwash line to approximately four to
six inches above the media. Next, an air scour is injected into the cell’s media
to gently lift the media followed by a partial flow backwash. This is followed
by a full flow backwash, followed by a partial flow to allow the media to re-
stratify. Backwash water is directed up into a backwash trough and can be either
recycled into the flocculator for re-treatment or directed out as waste. The hood
seal is then deflated and water is drawn off again through the backwash ring.
This continues for a short period until the filtered water returns to the required
turbidity specification (NTU). This process may be monitored in each cell with an
optional turbidity monitoring system. The valve positions are then reversed and
the carriage moves to the next cell repeating the process.

OPERATIONAL ADVANTAGES

* Viewing windows for flotation and = Flocculation, flotation, and

backwash observation filtration in one piece of
= Compact high through-put design equipment

capable of processing up to 5 gpm/sf. 1 filtrate recycle capability for
= Stainless steel construction - potable water applications

bolt together design = Continuous backwash capability

= Dual media filtration

PLC/DCS/SCADA compatible

THE AIR DISSOLVING TUBE (ADT)

Common to all Krofta DAF technology, the Krofta™ Air Dissolving Tube (ADT) is
in operation in thousands of applications around the world. The ADT eliminates
the need for large volumes of air and water used by typical pressure vessels, by
using air dispersion technology and centrifugal force in place of sheer volume
and gravity. Compressed air is released into the ADT across the surface of an air
panel. The panel material and design disperses the air across the entire surface
of the panel. This allows for faster dissolution of air into the water and hence
a retention time of only eight to twelve seconds. The flow pattern within the
ADT is a cyclone or vortex which produces a centrifugal force that eliminates
undesirable entrained air. A specially designed inlet nozzle is sized specifically
for each application and can be easily changed out if the recycle requirements
of future waste streams change significantly. In addition, a proprietary bleed-off
outlet also assists in eliminating too much air in the tube itself. This ensures that
the tube will never air bind or release undissolved air to the DAF. A sized globe
valve is used for pressure release, generating 10-70 micron bubbles well suited
for DAF operation.

Krofta - 401 South Street, Dalton, MA 01227, USA
T +1 (413) 236-5634 - F +1 (413) 236-6917 - E info@krofta.com

www.krofta.com
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PURON MP System

Virtually Unbreakable Hollow Fiber Ultrafiltration

Advanced Membrane Filtration for Water Purification

¥l

3 R

1k |

l. KD c HTII

SEPARATION SOLUTIONS

Separation Technologies for a Better Future™



Effective Solution for High-Quality Water

Over 50 Years of Membrane Experience

Koch Separation Solutions (KSS) is a global leader in membrane filtration technologies with over 50 years

of membrane experience and thousands of system installations worldwide. The PURON® MP system, equipped
with PURON MP pressurized hollow fiber cartridges, is designed to treat a variety of water and wastewater with
high amounts of suspended solids in both municipal and industrial settings. The skid-mounted system offers a
complete and cost-effective solution to consistently provide high-quality effluent, meeting most stringent quality

regulations.

PURON MP Hollow Fiber Membrane

KSS is the only manufacturer of the industry-leading
single potting hollow fiber design. This unique
configuration allows the membrane fibers to move
freely within the cartridge, permitting aeration

to penetrate the fiber bundle and eliminate buildup
to effectively increase active membrane area

and overall performance.

The tight ultrafiltration pore size at 0.03 micron and
narrow pore size distribution result in the PURON MP

membrane's high flux tolerance, up to 60 gfd

(100 Imh), and high solids tolerance, up to 1,000
mg/L. PURON MP hollow fiber cartridges are
constructed with polyester reinforced PVDF
membranes, making the fibers virtually unbreakable.
The robust design of these membranes allows for
uninterrupted operation, lower maintenance costs,
and reduced manpower for fiber repair.

PURON MP Design
Single Potting

Traditional Designs
Potting at Both Ends

Benefits

+ High flux and solids tolerance eliminate need
for costly pretreatment

* Robust and virtually unbreakable fibers reduce
downtime and maintenance requirements

* Unique single potting design reduces buildup
and “"fiber sludge”

* Superior membrane chemistry and tight pore
structure deliver stable membrane performance
without the need for extensive chemical cleans

* Optimized design and operation to lower capital
and operating costs



Virtually Unbreakable Hollow Fiber Ultrafiltration

PURON® MP System Applications

The PURON MP ultrafiltration system is available * Industrial water: Achieve high recoveries

in two standard pre-engineered package system and remove suspended and colloidal solids
sizes, with either 6 or 10 cartridges, and three while reducing footprint

standard modular system sizes, ranging from » Tertiary wastewater treatment: Handle clarifier
24 to 64 cartridges. The simple design allows for upsets with ease and tolerate high coagulant
easy installation and operation and requires doses for phosphorus removal

minimal system connections, lowering capital costs. * Seawater pre-treatment: Extend RO membrane
The PURON MP modular system can also be life, reduce operating costs, and significantly
custom-designed and is scalable to meet a variety dacisRgs footprint

of capacity and performance requirements. + Potable water treatment: Achieve greater than

4-log removal of Giardia and Crypto, treat turbid
surface waters, and tolerate high coagulant doses
for TOC/Color removal




KSS ASSIST

KSS will partner with you throughout the life cycle of your
membrane filtration system. Our experienced technical team will
provide global service and support and will work directly with you
to maximize process efficiency. KSS ASSIST®, our service and
maintenance program, provides the tools to keep your system
operation at the highest level, including:

» Membrane Process Optimization
= Plant Audits
« Data Collection, Analysis & Reporting

» Operator Training
* Telephone Support

Koch Separation Solutions

Koch Separation Solutions (KSS) is a global leader in membrane
filtration technologies with over 50 years of membrane experience.
With best-in-class domain expertise, technology and systems,
KSS is uniquely positioned to help customers purify and recover
valuable process streams and achieve
sustainability goals.

l. Ku c H Koch Separation Solutions, Inc.
™ 850 Main Street, Wilmington, MA 01887

SEPARATION SOLUTIONS Main: +1-978-694-7000 « Fax: +1-978-657-5208 + Toll Free: +1-888-677-5624

For complete contact information and listing of our global locations, visit www.kochseparation.com
©2020 Koch Separation Salutions, Inc. All rights reserved worldwide. For related patent and trademark information, visit www kochseparation.com/legal.
Koch Separation Solutions, Inc. is a Koch Engineered Solutions, LLC company. 4/20
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