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Supply Plan in support of Invenergy’s Application pending before the Board. This revised
Water Supply Plan substitutes for or supersedes all previously filed information regarding the
water supply plans for the Clear River Energy Center Project.

Please let me know if you have any questions.

Very truly yours,
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1.0 INTRODUCTION

Since the filing of the Energy Facility Siting Board (EFSB) Application on October 28, 2015 and
consideration of the many concerns expressed by the Community over use of local water supplies and
possible use of water from a previously-contaminated Pascoag Utility District (PUD) groundwater well for
process water for the Clear River Energy Center (CREC or Facility), an alternative water supply plan has
been developed. This document provides details on the proposed source of process water for the facility
and the proposed methodologies for the management of both the process wastewater and sanitary
wastewater that will be generated by the Facility.

Although the proposed changes and alternatives increase the overall operating cost of the Facility, this
Water Plan is based on viable alternatives that minimize water consumption for process use and avoids
the construction of both a water supply pipeline and a wastewater sewer line for the process wastewater,
both of which had previously been proposed.

In a joint letter submitted by the Town of Burrillville, dated October 5, 2016, CREC agreed to provide
certain details to meaningfully evaluate any Water Plan proposed for the Facility. The details provided in
the following sections address all of the information requested by the Town of Burrillville in its letter, as
identified below;

1. The source of process water (from a municipality or water system, with details), [Section 2.0];
The identity of the municipality or water system, [Section 2.0]:

Quantity of water available on a daily basis in gallons per day, [Section 2.3.2];

Quality of water from a chemical standpoint, [Section 2.0];

Routing or transport of water from the source to the proposed facility [Section 2.0};

Expected treatment of water at source and/or at the facility for use at the facility [Section 2.2.1];

If water treatment of water at source and/or at the facility for use at the facility [Section 2.2.1];

© N O 0o k~ w0

If water treatment is required, conceptual process and instrumentation diagram, expected size
and location of building to be used for treatment, and the proposed treatment operator, [All water
treatment will be performed within the Facility on the site; Appendix A];

9. Identification of a redundant/contingent process water source, [Section 2.0] and;

10. The proposed location of the discharge of water from the plant and the expected volume and
chemical content of the water at discharge [Section 3.0 and Section 3.1.1].

2.0 WATER SUPPLY

Water for use at the Facility will be supplied from the Town of Johnston, Rhode Island under a long term
water supply agreement and delivered to the Facility via public roads by trucks owned and/or leased by
the Facility. Back-up or contingent water will be supplied by private trucking supplier(s) who draw their
water from the CREC source and/or other potable water sources. Since the Facility will own and/or lease
its own water supply trucks, other municipal or private water suppliers could operate as
redundant/contingent process water transportation capability should water from the Town of Johnston
water supply system be unavailable to the Facility. CREC has also secured commitments from a private
trucking company, Benn Water & Heavy Transport Corp., to supply water to the Facility. See Appendix
G.

The Town of Johnston purchases its municipal water from the Providence Water supply system which has
its own water reservoirs and water treatment facility.
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The long term agreement with the Town of Johnston has been signed, with approval from the Johnston
Town Council on January 10, 2017 to meet the needs of the Facility. See Appendix F. Since trucking of
the water will be the method of transport for all alternative water suppliers, these alternative suppliers
become the back-up or contingent water suppliers to the Facility.

Whether water is supplied by truck from the Town of Johnston or private water suppliers, the overall result
will be that only water of drinking water quality will be used at the Facility to meet its process water
requirements. No local water supplies, other than a small on-site drinking water well to support the need
for on-site potable water, will be utilized by the Facility. As previously explained to the EFSB, CREC
initially proposed using a local source for water supply (Pascoag Utility District [PUD’s] contaminated Well
#3A). Notwithstanding a signed letter of intent (LOI) with PUD, PUD elected to terminate the LOI. Also,
the other local water supplier, Harrisville Fire District, voted not to supply water to CREC. As indicated in
the Status Report filed with the EFSB on December 12, 2016, Invenergy Thermal Development LLC
(Invenergy) identified the City of Woonsocket as a potential source to supply water to the Facility via a
pipeline or trucking. In order to pursue alternative or contingent sources, Invenergy approached the Town
of Johnston during the end of December 2016.

The Town of Johnston municipal water system obtains its water supply from Providence Water and is
considered a consecutive water system. A consecutive water system is defined by the Rhode Island
Department of Health (RIDOH) as “a public water system that receives some or all of its finished water
from one or more wholesale systems. Delivery may be through a direct connection or through the
distribution system of one or more consecutive systems”. As such, the capacity of the Town of Johnston
water system to be able to support the water demands of the CREC facility is provided by the capacity of
the Providence Water system.

The principal water source for Providence Water is the Scituate Reservoir and its five tributary reservoirs,
collectively referred to as the Scituate Reservoir Complex. The Scituate Reservoir Complex has a total
storage capacity of 41.3 billion gallons and a net storage capacity of 39.8 billion gallons. The Providence
Water treatment plant (Phillip J. Holton Water Purification Plant) processes 100% of the surface water
supply from the Scituate Reservoir Complex and has a capacity of 144 MGD. This plant is the largest
treatment facility in New England.

Figure 2.1 provides a map of the proposed route of the water delivery trucks from the Town of Johnston
to the Facility. The water delivery trucks will use state roads, to the extent feasible, to make deliveries to
the Facility. Costs associated with the installation of a water truck filling station at a point on the Town of
Johnston water supply system and any other necessary appurtenances will be covered entirely by the
Facility.

The Facility will continue to work with the Town of Johnston to obtain all necessary permits and/or local
approvals, subject to EFSB oversight, as applicable, for installation of the water truck filling station on the
municipal water supply system of the Town of Johnston.

2.1 Water Supply Pipeline Alternative

As an alternative to trucking water to the Facility, a water pipeline to deliver water to the Facility was
considered. To be viable a water pipeline would need to be constructed to the closest municipal water
supply of a size that could meet the needs of the Facility and that of the municipal water supply
customers into the future. A water pipeline was initially considered to deliver water to the Facility from the
City of Woonsocket.

Suppling water to the Facility, from the City of Woonsocket, would require a dedicated water supply
pipeline that would extend from a connection point in the City’s low pressure zone, approximately 1.75
miles to the west of the Mount St. Charles storage tank, via a new 12-inch transmission main to the
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Facility site a distance of approximately 14 miles and requiring numerous bridge and/or wetiand
crossings.

Figure 2.2 provides a map of the alternative water pipeline route that was considered for this dedicated
water supply pipeline to the Facility. This dedicated water pipeline would have been installed in existing
State roads.

After full consideration of this alternative water supply option for the Facility, this alternative was
determined to be not desirable as a result of the overall cost of the water pipeline, its long term
maintenance costs, concerns over securing the necessary approvals for installing the pipeline in State
roads, concerns regarding construction and concerns over the numerous bridge or alternative wetland
crossings that would have been required to complete the route of the water pipeline to the Facility. When
considering these facts and comparing the alternative of the CREC water use redesign option to reduce
water demand, the redesign option utilizing truck delivery was selected. As a result, the water plan for the
Facility will rely on trucking water from the Town of Johnston's water system with contingent/redundant
supply from private water suppliers, if needed.

2.2 Water Use

A modern energy efficient gas fired combined cycle electric generating facility is not the classical power
plant of the past. The overall efficiency of the generation processes has significantly increased over
recent years, and as a result, the amount of fuel used, air emissions produced, water used and
wastewater produced have been significantly reduced, compared to older generation technologies.

Modern combined cycle electric generating facilities in New England are primarily fueled by natural gas,
and at times in the cold winters when natural gas supplies are under severe stress, some electric
generation plants are required by the electric grid operator (ISO-NE) to fire distillate oil to conserve the
natural gas supplies for home heating and commercial use. Water use by combined cycle electric
generating facilities increases when distillate oil is fired, as water is used in the combustion process to
control the temperature of the combustion flame significantly reducing emissions that otherwise would
have occurred. Conditions that lead to a need to fire distillate oil are typically infrequent and short in
duration in New England and although daily water use increases during distillate oil firing it does not
significantly impact overall annual water consumption of the Facility.

In a combined cycle power plant, the majority of the electricity (approximately two-thirds) is generated by
a gas fired combustion turbine, which is tied to an electrical generator. Waste exhaust heat from the
combustion turbine is recovered and used to generate steam in a “Heat Recovery Steam Generator’
(HRSG) that uses the waste heat to generate high pressure steam used to spin a more conventional
steam turbine which is also tied to an electrical generator. In some combined cycle generation facilities
such as the proposed Facility, the steam turbine and the gas turbines share the same shaft saving space
in the overall plant configuration. The term “combined cycle” is derived from the two types of turbines
involved (gas and steam turbines).

After passing through the steam turbine the exhaust steam, now devoid of its useful energy, must be
condensed back into water in a steam condenser and the condensed water is then reused in the cycle
and pumped back to the HRSG. To condense the steam, the Facility features a dry cooling system, which
is similar to the cooling provided by a typical automobile radiator, which cools by the use of ambient air
supplied by fans.

The use of a dry cooling system by the proposed Facility reduces the amount of water and wastewater
generation by more than 90% from that which would have otherwise been required if a more conventional
wet cooling tower had been selected. Most power plants in New England use wet cooling and as a result
consume considerably more water per megawatt (MW) of electricity generated. Although dry cooling
costs more, Invenergy has selected the dry cooling system for this site to minimize water use.

3
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The use of a dry cooling system also considerably reduces the amount of wastewater that will be
generated by the Facility, eliminating cooling tower blowdown that would have been required to control
the cooling water chemistry if a more conventional wet cooling tower system had been proposed.

2.2.1 Additional Water Recycling / Water Use Reduction

To support the alternative of supplying the Facility by truck delivery of water, the Facility’s process
water systems, on-site water treatment system, and wastewater collection system have been re-
designed to further minimize water use and to decrease the amount of trucking required to supply
water to the Facility.

The water demand for CREC was originally designed based on the supply of water from the PUD
Well #3A. As part of that use, water demand from the well was maintained at a relatively high level so
as to have a high flow through the well such that it would help the well remediation process. Once use
of Well #3A was no longer possible CREC began to evaluate alternatives which included reducing
water use and wastewater generation by the inclusion of various water recycling features, tightening
standards for steam evaporative losses from the steam cycle, reduction in the frequency of use of
evaporative cooling in the summer for cooling the air inlet to the combustion turbines and by
substitution of a trailer mounted demineralization system to replace the previously considered reverse
osmosis (RO) and electrodeionization (EDI) systems. These features will significantly reduce overall
water use and wastewater generation by the Facility albeit with a higher operating cost to the Facility.

The Facility plans to limit winter distillate oil firing to that which can be supported by drawing down the
Facility’s on-site water storage tanks and to re-fili these tanks only on an extended trucking schedule.
Further discussion of this is included in Section 2.4. Although the proposed Facility has already
committed to incorporate a dry cooling system, which will significantly reduce water use and
wastewater generation by 90% from that which other combined cycle electric generating facilities in
New England use, the re-designed Facility will incorporate further water reduction features that will
support the option of supplying the Facility by truck delivery of water and eliminate use and concerns
over local water supplies.

The amount of water used by the Facility will vary with the level of generation output and will vary
seasonally to meet the needs of specific processes within the Facility. For the re-designed Facility,
the major water uses will be; high purity demineralized water for steam cycle makeup (required
throughout the year) to replace losses from the steam system, water evaporated from the evaporative
cooling system during warm periods to provide incremental output and efficiency and high purity
water for injection into the combustion turbine combustors to control emissions (only needed when
firing distiliate oil which will typically occur only if needed in the dead of winter). It is important to note
that water injected into the combustion turbines to control air emissions, when required to fire oil, is a
consumptive water use; the water is evaporated into the combustion turbine exhaust and does not
result in an associated wastewater flow.

Other than the three specific water uses identified above, the balance of water use within the Facility
for normal operations is for miscellaneous low volume plant services such as general housekeeping,
floor/fequipment drains and at times, for general maintenance of the Facility.

A separate potable drinking water system will be used to separate these uses from the process water
uses, and the Facility will include an on-site sanitary wastewater collection and treatment system
consisting of a septic tank and associated leaching field. Sanitary wastewater will be collected in a
separate sewer drain system and will not be commingled with process wastewaters.

The following provides a description of the specific changes that have been made to the Facility’s
water and wastewater systems from that which were originally included in the EFSB Application.
Refer to Appendix A for schematics of the revised Facility water and wastewater treatment systems.
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a) Cycle Makeup Water Treatment System Change

The most significant water reduction has been achieved by replacing the RO/EDI system with
a trailer mounted demineralization system which eliminates water losses from the RO/EDI
system used to control RO system chemistry and prevent chemical scaling within the RO
membranes.

The raw water supplied to the Facility contains dissolved ions such as sodium (Na*), calcium
(Ca++), and chloride (CI). Positively charged ions are called cations and negatively charged
ions are called anions. The original concept for treating the makeup water was the use of a
RO system which operates by separating the cations/anions in the incoming raw water and
concentrating these ions in a reject stream. The reject stream is about 25 percent of the
incoming raw water flow rate but contains 95-98% of the dissolved cations/anions from the
incoming water stream. An RO/EDI system sized to process 100 gpm of water would generate
a 25 gpm reject stream. The reject stream from the RO/EDI system is typically discharged
from the plant as wastewater.

The new proposed water treatment system would use mobile demineralizer trailers to treat the
makeup water. Each mobile demineralizer trailer would house a pre-assembled cation vessel,
an anion vessel and a mixed bed polishing vessel that are each filled with distinct ion-
exchange resins to remove cations and anions from the water. Once the trailer is set in place,
the operator hooks the raw water line to the trailer inlet water connection. As the incoming
water flows through these vessels, the cations are exchanged for H* ions and the anions are
exchanged for OH-ions. These ions then combine to form neutral water.

Once the ion-exchange capacity of a resin bed is exhausted, the mobile trailer is shipped off-
site for regeneration. Unlike the RO system, mobile demineralizer trailers do not generate a
wastewater stream. For each gallon of incoming water treated, one gallon of demineralized
water is produced.

Mobile demineralizer trailers were initially not considered for CREC because the cost to rent
these is higher than the cost of a permanently installed RO/EDI system.

There are numerous suppliers of mobile demineralizer trailer systems in the United States.
One potential supplier of these systems is General Electric (GE). The GE trailers would likely
be dispatiched from the GE East Hartford Service Center in Connecticut. The throughput of
each trailer depends on the concentration of dissolved ions in the raw water that is processed.
If, for example the total dissolved ion concentration in the raw water was 135 mg/L, each
demineralizer trailer could generate about 1,200,000 gallons of demineralized water prior to
needing to be sent off-site for chemical regeneration. Based on the annual average cycle
makeup water demand, this is equivalent to approximately one trailer needing to be
regenerated per month. To provide operational flexibility and avoid trailer demurrage charges,
a higher volume of water may be processed through the demineralizer trailers than required
for plant operation and the excess water stored in the demineralized water storage tank. Each
demineralizer trailer is able to make approximately 400 gallons per minute of demineralized
water from the municipal water supplied to the Facility.

Trailer mounted demineralization systems also provide an advantage to operators of electric
generation facilities in that the trailer demineralizer suppliers have a high level of expertise in
the operation and production of demineralized water and can provide remote monitoring of
demineralized water preduction using remote sensing technologies built into the
demineralization trailer units.
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Trailer mounted demineralization systems are chemically regenerated off-site at the supplier's
regeneration facility and thus, eliminate the need for on-site storage of chemicals that would
have been required if the ion exchange treatment systems had to be regenerated on-site.
Although the trailer mounted demineralization systems operate at an overall higher operating
cost, they are effective in reducing on-site water use and do not generate wastewaters on-site.

Appendix B provides a brochure that supplies further details on trailer mounted
demineralization systems. The trailer mounted demineralization systems will be monitored
remotely by both the suppliers of these trailers who are trained in the operation and
maintenance of these systems and the Facility. There is no specific operator’s license required
for operation of the trailer mounted demineralization systems such as is required for operators
in municipal drinking water treatment facilities.

Reverse osmosis treatment systems that had been considered previously, although they
operate at high chemical efficiency and provide an overall lower operating cost for the
proeduction of demineralized water, are not necessarily water efficient, as a portion of the water
to be treated must be wasted as an RO reject stream in order to control the chemistry within
the RO membranes and to avoid the formation of chemical scales that would destroy the
membranes potentially requiring full membrane replacement. The RO reject stream in electric
generating facility’s that use wet cooling systems can be recycled to the wet cooling tower and
thus, in these type of facilities do not result in a wastewater stream requiring discharge.

HRSG Blowdown Recovery

HRSG blowdown is water intentionally removed from the HRSG steam drums to control the
concentration of impurities during evaporation of water. The impurities in the steam must be
controlled to low levels to reduce erosion and fouling of the HRSG and steam turbine
components and to minimize operating and maintenance costs to maintain high reliability.
Common steam impurities include sodium, chloride, silica and iron.

HRSG blowdown is still high quality water that is lower in mineral content than the municipal
water supplied to the Facility and can be recycled after filtration to remove suspended solids
(low levels of boiler system corrosion products). The re-designed water treatment systems will
employ a filter to remove suspended solids from the HRSG blowdown and because the total
dissolved salts in the blowdown are considerably lower than the municipal water treated by the
on-site demineralizer trailers can be recycled to the Facility’s Service/Fire Water tank after
cooling as shown by the revised water balances provided in Appendix C.

In a typical plant configuration, the HRSG blowdown is routed to blowdown tanks that are
vented to the atmosphere. The hot, pressurized blowdown stream flashes in the blowdown
tank and some of the fluid is lost as vapor through the vent. The remaining condensed fluid is
hot and therefore quenched with service water to 140° F before it is discharged from the
facility as wastewater.

In order to conserve water, a means of recovering the flashed steam from the blowdown tank
vents will be incorporated into the design. This may include installation of a heat exchanger
on the blowdown tank vent line to condense most of the flashed steam, or possibly a
cascading blowdown scheme between the high pressure and intermediate pressure steam
systems can be used to allow recovery of heat and lowering of the blowdown system
pressure. During detailed design of the plant, the final design of recovering the flashed steam
will be evaluated and incorporated into the CREC system. A heat exchanger will also be
installed on the blowdown tank liquid drain line to cool the collected condensate to less than
140°F. The cooled HRSG blowdown condensate will be filtered to remove any suspended
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solids (corrosion products from the boiler cycle) before routing the filtered water to the facility
service water (SW) tank for reuse in the plant.

High temperature resistant cartridge filters are typically utilized for this type of application. The
cartridge filter provides inline iron filtration. When the differential pressure across the cartridge
filter reaches a predetermined set point, new elements will be installed and the used elements
disposed as solid waste. During detailed design of the plant, the best option for filtering the
condensate will be identified for incorporation into the system.

Evaporative Cooler Operating Changes

To increase combustion turbine efficiency, an evaporative cooler vaporizes water in the
turbine inlet air stream, thereby cooling the air and increasing its density (mass flow). As
water evaporates, the dissolved species are concentrated in the water circulated through the
coolers. To prevent scaling, a portion of the circulating water is removed as evaporative
cooler blowdown and fresh water added to the cooler system. Makeup to the evaporative
cooler consists of a blend of demineralized water and service water.

In order to conserve water, a higher proportion of demineralized water will be utilized in the
cooler makeup water to increase cycles of concentration and reduce blowdown. With a 50/50
blend of service water and demineralized water, the cycles of concentration has been
increased from five to seven reducing the overall water use and wastewater required for
evaporator system blowdown.

With the revised operational changes, the evaporative cooler makeup flow will be up to
approximately 4,600 gallons per hour (total both units) when the evaporative coolers are used.
Note that the amount of water used by the evaporative coolers is dependent on ambient
temperatures and relative humidity and as a result the evaporative cooler makeup will often be
well below the 4,600 gallons per hour estimate.

Facility Wastewater Recovery and Recycle

The last water recycling feature is a wastewater treatment system that will treat wastewater
from various miscellaneous service water uses such as floor and equipment drains by
employing an oil/water separator for bulk oil removal and a filtration system intended to
remove suspended solids and any oil that couid escape the upstream oil/water separator.
Floor and equipment drains are essentially potable water that has been drained from various
pieces of equipment or been used to wash down the operating floor of the facility. Good
housekeeping practices can eliminate this wastewater flow since there is little real need to
wash the operating floors as opposed to alternative dry sweeping methods. Although the
expected wastewater flows associated with the miscellaneous service water uses are
expected to be low, they can be recovered with diligence to the removal of any oil that might
be present.

Wastewater from the floor and equipment drains will be coliected in a wastewater collection
tank. The tank serves to collect large volumes of water generated in batch operations such as
area wash-downs and in the summer when evaporative coolers may be in operation. With the
water conservation design changes described above, the only wastewater streams during
normal operation would be wastewater that is discharged from the oil/water separator(s) that
wili need further treatment before it can be recycled. This wastewater stream is basically plant
service water but with a higher concentration of oil/grease and suspended solids.

The wastewater will therefore be treated to remove suspended solids and oil/grease. The
treated water will be clean water which will be recycled back to the plant Service/Fire Water
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Storage tank for reuse. For this type of application, the suspended solids are typically
removed by filtration using cartridge filters. During plant transient conditions, such as start-up,
when large volumes of wastewater may be generated, an alternate filtration technology such
as a pre-coat filtration system may be used. Therefore, the final technology will be selected
during detailed design after reviewing the expected transient wastewater flows relative to
available filtering technologies. As discussed above, use of cartridge filters does not generate
a wastewater stream. A pre-coat filter can be configured to provide a dry waste product
suitable for landfill. Any wastewater stream that might be generated by the filtration system will
be collected in a wastewater disposal tank or sump and hauled off-site for disposal at a POTW
or other facility licensed to receive and treat these wastewaters.

The filtered wastewater may still contain low amounts of oil/grease. The oil/grease can be
removed by several types of filter pre-coats such as activated carbon, solka floc (essentially
ground paper pulp), or ground walnut shells. As an alternative, special types of oil removing
cartridge filters whose elements are designed with high affinity for oil can be used. Again, the
equipment selection will be finalized during detailed design of the plant.

Additional technical brochures for various water and wastewater treatment technologies
discussed in this section are included in Appendix D.

2.2.2 Water Sources

Given the high efficiency of the Facility when compared to older generating facilities in New
England, the Facility is expected to operate at full output throughout the majority of the year.
Facilities that operate at full load throughout the year are described as having a high capacity
factor. The water supply to the Facility must be from a reliable source that can meet the water
quality and quantity requirements.

The following provides an analysis of the capacity of the primary water supply source, the Town
of Johnston water system (supplied by the Providence Water system), to meet the requirements
of the Facility. A review of any other identified water supplier will be performed, as necessary.

The Town of Johnston water supply system is supplied solely by the Providence Water system
which is supplied from the Scituate Reservoir and its five tributary reservoirs, all of which combine
to make up the Scituate Reservoir Complex. Under the re-designed Facility, process water will be
provided by the Town of Johnston water system (supplied by Providence Water) via trucks.

The source of potable water for the Facility during its operation will be from an on-site potable
well to be permitted principally through the Rhode Island Department of Health (RIDOH). It is
currently expected that the well will be completed in bedrock and that the needs of the facility can
be supplied by a single well with a yield less than 10,000 gpd. Based on the anticipated number
of employees at the facility (approximately 25 employees), it is estimated that the average daily
demand for the facility will be less than 1,000 gpd.

2.3 Source Capacity

This section provides more detail on the water demand for the Facility during each season and the
capability of the Town of Johnston which indirectly is the Providence Water municipal water system to
meet the water demands of the Facility.

2.3.1 Facility Water Demand

The proposed Facility has been configured as a nominal 850-1,000 MW, energy efficient, dual-fuel
combined cycle power plant that will utilize dry cooling to conserve water use. The Facility's daily
water demand will vary depending on plant load, ambient air temperature and the fuel used in firing
the Facility. Although the Facility will utilize natural gas as its primary fuel, during the winter season if
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natural gas supplies coming into New England are in short supply or constrained, the gas turbines
can be fired by uitra-low sulfur distillate (ULSD), as requested by Independent System Operator New
England (ISO-NE). The Facility’s water demand while firing ULSD increases from that used while
firing natural gas and only for the period of time that the ULSD fuel is required.

The re-designed Facility's daily water demand with both combustion turbines firing natural gas under
full-load normal conditions will be approximately 15,840 gallons per day (gpd),a full-load summer
condition (approximately 3 months of year) will be approximately 18,720 gpd. During the summer
months, in order to operate the Facility under optimal conditions to maximize electricity generation, it
may be desired at times to operate the evaporative coolers; although this mode of operation is
optional, the frequency of operation can be controlled to only that required to maximize electricity
generation from the Facility as the on-site water supply tanks may permit. According to the revised
water balances, presented in Appendix C, operation of the evaporative coolers would require up to
approximately 4,600 gallons per hour of operation. The water for operation of the evaporative coolers
would be a mix of demineralized water and/or the service water drawn from their respective water
storage tanks and water provided by delivery via trucks.

During the infrequent periods when the Facility is requested to fire one of the gas turbines on oil, the
additional daily water demand for the re-designed Facility will be approximately 724,320 gpd for each
day of oil firing which will be met by on site storage. Although the total water use of the Facility
increases when firing ULSD oil, the total number of days that the Facility will be required to fire oil will
typically be determined by the grid operator (ISO-NE) based on the severity of winter conditions when
there is a need to conserve natural gas for heating needs of the region. The additional water to
support oil-firing conditions would be obtained by drawing down the on-site demineralized water
storage tank and/or the service water tank. The on-site water tanks will be refilled after a winter oil
firing event by trucked water supplied from the municipal water supplier. The rate of filling of the on-
site tanks to replenish water used during winter oil firing will depend on the number of water trucks
making delivery to the Facility. Section 2.4 provides a table showing the number of daily truck
deliveries required meeting the normal process water makeup requirements of the Facility and the
incremental number of trucks required to refill the on-site water storage tanks to replenish water
consumed as a result of winter oil firing.

Appendix C includes four revised water balances developed for the revised water use plans for the
Facility. The water balances cover the full range of operating conditions for the Facility expected
throughout a typical year. These water balances have been modified to reflect the water use by the
Facility when using the Town of Johnston water supply via the trucking option and using all of the
water recycling features discussed above. Each of these water balances reflects the Facility
operating under a full load condition (maximum output) so the water flows are the maximum expected
for each operating case.

o Water balance WMB-01 (Sheet 1 of 4) depicts water flows for the average annual
operating condition (average annual air temperature not average annual flow).

e Water balance WMB-01 (Sheet 2 of 4) depicts ambient summer conditions (typically
three months of the year) when firing natural gas and with the option of using evaporative
coolers for cooling the inlet air to the combustion turbines. As previously noted, operation
of the evaporative coolers requires additional water usage estimated at up to 4,600
gallons per hour of operation. This mode is used when high ambient temperatures
warrant.

o Water balance WMB-01 (Sheet 3 of 4) depicts water flows for the ambient winter
operating condition when firing natural gas.
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e Water balance WMB-01 (Sheet 4 of 4) depicts a winter condition if the Facility were
requested by the electric grid operator ISO-NE to fire distillate oil on one combustion
turbine. As previously noted, oil firing of one of the combustion turbines requires
additional water usage estimated at 724,320 gpd.

These four water balances identify all of the major operational water uses and associated wastewater
sources throughout the year with each flow reported in galions per minute when the Facility is
operated on water obtained via trucks from the Town of Johnston municipal water system.

Table 2.1 then identifies the daily water use, daily wastewater generated, and daily consumptive or
evaporative losses by the Facility at its maximum generation output for each of these four operating
conditions.

Table 2.1
Daily Water Use, Wastewater Generated and Evaporative Losses
g Wastewater Consumptive
Operating Season and Fuel Water Use Generated Evaporative Loss

Average Ambient

Firing Natural Gas 15,840 gpd 1,440 gpd 14,400 gpd
Summer*

Firing Naturaf Gas 18,720 gpd 1,440 gpd 17,280 gpd

Potential for Evaporative Cooling
Winter Ambient

Firing Natural Gas 15,840 gpd 1,440 gpd 14,400 gpd
Winter**

Firing Natural Gas 15,840 gpd 1,440 gpd 14,400 gpd

Potential for Oil Firing

NOTES:

gpd —gallons per day

*Evaporative cooling Summer water demand — 4,600 gallons per hour additional if/when used

**Additional water demand — Oil Firing — 724,320 gpd will be provided by drawing down on-site storage tanks and re-
filling these tanks by truck deliveries to the Facility

Gas Versus Distillate Oil Firing

The natural gas supply to New England is delivered via pipeline from outside of the region.
Historically, expansion of the natural gas supply into the region was not pursued because natural gas
was more expensive than distillate oil. With the major expansion in natural gas supply in the U.S.,
there has been a significant reduction in the price of natural gas, and as a result, many major gas
pipeline companies are pursuing projects to expand their delivery capacity into the region. As a result,
once these natural gas pipeline expansions are complete, the pressures on the regional natural gas
distribution system that historically have forced the use of distillate oil firing will be lessened.

To put the above in perspective, over the last five years with the current limited pipeline capacity into
the region, there has been an average of only five days per year when gas fired electric generation
were asked to switch to distillate oil. Five days per year means, if the Facility had existed for the last
five years, the Facility would have fired natural gas 98.6% of the time. Not all of the electric
generating facilities in New England have the capability of firing oil; and most, if not all are limited by
the amount of on-site oil and/or water stored on site.

Projecting forward with the natural gas pipeline expansions underway and the growth of renewables
throughout New England, whose output is not tied to the natural gas supply, the total annual days of
oil firing should lessen with the increasing supplies of natural gas and renewables helping to reduce
winter shortage of this critical fuel to the region. The Facility will limit winter distillate oil firing to that
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which can be supported by drawing down the Facility’s on-site water storage tanks and to re-fill these
tanks only on an extended trucking schedule to reduce traffic impacts on the community.

2.3.2 Ability of Source to Meet Facility Demand

The following section discusses the capability of the Town of Johnston water system (supplied by
Providence Water) to meet the Facility’s projected water demand. A filling station will be established
within the Town of Johnston that would allow trucking of water to the Facility.

The Town of Johnston municipal water system obtains its water supply from Providence Water and is
considered a consecutive water system. As such, the capacity of the Town of Johnston water system
to be able to support the water demands of the CREC facility is dependent on the capacity of the
Providence Water system.

The principal water source for Providence Water is the Scituate Reservoir Complex. The safe yield of
the Scituate Reservoir Complex (Scituate Reservoir and associated tributary reservoirs) has been
determined to be 92 MGD, and taking into consideration the requirement to release 9 MGD
downstream, to the Pawtuxet River, results in a net Safe Yield of 83 MGD, as detailed in the 2010
Water Supply System Management Plan (WSSMP; Pare 2010).

Table 2.2 below provides actual and projected water demands (residential, commercial, industrial and
governmental uses) for the Providence municipal water system as provided in the 2010 WSSMP
(Pare, 2010).

Table 2.2
Average and Maximum Day Demands

2007 (Actual) 2015 (Projected) 2030 (Projected)

Water ADD MDD ADD MDD ADD MDD

Supplier (MGD) (MGD) (MGD) {(MGD) (MGD) (MGD)
Providence

Water 71.3 119 76 126.9

= (Me_th_o_d..ll_.@ 68 14 1 13 5 e =
Providence ' )

Water 68.7 114.7 7 118.6

(Method 2)

NOTES: ADD - average day demand; MDD — maximum day demand
Method 1 — uses wholesaler based projections
Method 2 — PWSB Population Based Projections

in the 2010 WSSMP, Providence Water states that the safe yield (83 MGD) provides the Providence
Water Supply Board (PWSB) with ample supply for the current and projected future average daily
water demand. The WSSMP also states that the maximum day demand is available through reserve
system storage (storage reservoirs) and short-term drafting of the reservoir complex.

Table 2.3 presents the population projections for the cities and towns that receive some or all of their
municipal water from the Providence Water system, an important factor in the future planning for
water use by the community (Rhode Island Statewide Planning Program, 2013). Also included are the
population growth projections for the entire state of Rhode Island. Based on these projections, it
would be anticipated that the water demand for residential uses would be expected to remain
consistent or experience a slight increase within the next 25 years.
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Table 2.3
Population Projections
Count Projections
City/Town
2010 2020 2030 2040
Barrington 16,310 15,933 15,914 15,569
Bristol 22,954 23,009 23,638 23,770
Coventry 35,014 36,108 38,037 39,172
Cranston 80,387 80,270 82,133 82,270
E. Greenwich 13,146 13,459 14,048 14,342
E. Providence 47,037 44,188 42,602 40,195
Johnston 28,769 29,035 29,996 30,327
Lincoln 21,105 21,857 23,038 23,750
No. Providence 32,078 31,403 31,475 30,895
Providence 178,042 180,583 187,547 190,601
Smithfield 21,430 22,023 23,136 23,766
Warren 10,611 10,015 9,640 9,083
Warwick 82,672 79,243 77,751 74,701
West Greenwich 6,135 7,140 8,287 9,234
West Warwick 29,191 28,502 28,496 27,902
Totals 624,881 | 622,768 | 635,738 | 635,577
% Change -- -0.34% 1.74% 1.71%
RI Population 1,052,567 | 1,049,177 | 1,070,677 | 1,070,104
% Change = -0.32% 1.72% 1.67%

Source: Rl Population Projections (Rhode Island Statewide Planning Program, April 2013)
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Figure 2.3
Water Source Capacity”

Comparison: CREC Annual Water Usage, Average Day
Demand (Projected - 20630) and Safe Yield (83 MGD)

® CREC Annual Water Usage ® Remaining Safe Yield » Annual Average Water Usage (Projected; 2030)

0.04%

85.54%
Safe Yield of Providence

Water System estimated at
83 MGD (Pare, 2010)

*NOTES: Assessment assumes:
e 8 hours per day of evaporative cooling for 90 days per year
e 3 days of oil firing per year

The above graph (Figure 2.3) provides a conservative comparison of the total annual water usage of
the Facility (shown in blue) compared to the net Safe Yield of the Providence Water System (83
MGD) and the projected average day demand (ADD) for 2030 (71 MGD) using the Method 2
projections as detailed in Table 2.2. The Method 2 projections (which assume approximately 4.2 %
growth in ADD through 2030) were utilized in this evaluation since they are more comparable to the
projected population growth within the Providence Water service area (approximately 1.7% growth in
population through 2030) and still allow for additional growth in other water uses (e.g., commercial,
industrial, governmental). The above clearly shows that the annual amount of water required for the
Facility is a small fraction of the available capacity of the Providence Water supply system and will not
impact their ability to supply water to their current or future customers.

Based on this evaluation, it is clear that the existing capacity of the Providence Water system, based
on the net safe yield of 83 MGD, is more than sufficient to meet the water demands of CREC, as well
as the current and projected water needs of the communities that it supplies on an annual basis.

2.4 Water Supply Trucking

The option of trucking water to the Facility and disposing of wastewater generated by the Facility is a
viable solution to meet the operational requirements of the Facility in the absence of use of local water
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supplies. This approach requires an increase in the number of truck deliveries to the Facility to support
this option of supplying water to the Facility and for disposal of wastewater from the Facility.

Table 2.4 and Table 2.5 below are provided to identify the number of potential water truck trips
(deliveries) required per day based on the expected operation of the Facility. Two tables have been
provided to separate the expected daily number of truck deliveries required to provide water for process
makeup to the Facility during typical operations from those trucks needed to re-fill the on-site water
storage tanks that may have been drawdown as a result of winter distillate oil firing.

Table 2.4
Typical Gas-Fired Operating Scenarios
Operating Condition Wat(egrpl(];age # of Truck Trips Per Day
Annual Average Ambient Condition 15,840 2.0
Summer Ambient Condition 18,720 23

Evaporative Cooling is optional and is used primarily in the Summer and because New England Summers
have high variability in temperature and humidity, evaporative cooling is not necessary for all days and
seldom is used at night because nighttime humidity levels reduce the effectiveness of evaporative
cooling.

Table 2.5
Additional Trucks Trips - Re-Fill Water Tanks After Oil Firing

# of Additional Water

Condition Truck Trips Per Day
3-Days Qil Firing; 1 month Refill 9.1
3-Days Oil Firing; 2 month Refill 4.5

NOTES: assumes 724,320 gpd for each oil firing day

Table 2.4 identifies the range in truck deliveries required assuming each truck holds approximately 8,000
gallons per truck for the various typical operating scenarios. The range in the number of truck deliveries
for normal operations is typically from 2 to 3 trucks per day. On those exceptional days when evaporative
cooling might be needed, CREC will utilize on-site storage and replenish the on-site storage over time.

Table 2.5 shows a range of water truck delivery periods when replenishment is required for the on-site
storage tanks. Winter oil firing may not be required in all years. Whether these additional truck deliveries
are required is outside of the control of the Facility. Table 2.5 demonstrates that the total truck deliveries
can be reduced by stretching out the number of days allowed to re-fill the on-site water storage tanks.

The revised traffic analysis is included as Appendix E.
3.0 WASTEWATER

As a result of the reduction in the overall water use by the Facility, the amount of wastewater that will be
generated by the Facility will also be significantly reduced, allowing use of trucking wastewater from the
Facility as the method of wastewater disposal.

Discharge of wastewater from the Facility will be by trucking wastewater to POTWs or other privately-
owned facilities in the area licensed to receive and treat industrial wastewater. Any wastewater
considered for receipt by any POTW or privately owned facility licensed to treat industrial wastewater
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must meet the overall quality and compositional requirements to be accepted by those facilities for
treatment and discharge under their operating permits.

The projected wastewater composition for wastewater generated by the Facility has been developed in
Table 3.1, based on the water quality of the Town of Johnston municipal drinking water supply. Although
drinking water quality varies between municipal water suppliers in Rhode Island, the overall composition
of these municipal water supplies are of high quality and have similar overall chemical composition. As a
result, although Table 3.1 has been developed for the Town of Johnston municipal water supply, Table
3.1 is representative of the Facility wastewater composition that will be generated by use of any municipal
water supply in Rhode Island.

3.1 Wastewater

The majority of wastewater generated by the re-designed Facilitys water and wastewater
coliection/treatment system will be from the steam generator (HRSG) blowdown, the reduced use of
evaporative cooler blowdown (summer only ifiwhen used) and miscellaneous plant services water uses
and sanitary wastewater from the operating staff.

Sanitary wastewater will be collected within a separate sanitary sewer system and will be treated in an
on-site wastewater disposal facility employing a septic tank and on-site leaching field. Miscellaneous
service water uses generate industrial wastewater within the Facility such as customary house cleaning
required for any industrial complex, are low volume wastewater that can be recovered in part by an on-
site wastewater treatment system consisting of a filtration system to remove suspended solids and any
residual oil not removed by the on-site oil/water separator. The filtration system will be selected in the
final design and will either be a cartridge or pre-coat type filtration system selected based on
effectiveness for oil and suspended solids removal and operating costs.

The blowdown from the HRSG will also be recycled through a filtration system that will be either a
cartridge or pre-coat type filtration used to filter the HRSG blowdown and allow this demineralized water
to be recycled back to the Service/Fire Water Storage tank. HRSG blowdown is high quality water of low
overall salt content and is reusable once filtered to remove any suspended solids (boiler system corrosion
products) and can be recycled to the Service Water/Fire Water Tank for treatment by the on-site trailer
mounted demineralizer system.

Table 2.1 provides the expected seasonal daily wastewater flows from the re-designed Facility that will
need to be discharged by trucking this wastewater to a POTW or privately-owned treatment works or
facility. Any wastewaters to be disposed of off-site will need to be characterized to ensure these
wastewaters are properly disposed of by those facilities licensed to receive and treat this wastewater or
otherwise utilize these wastewaters.

The Facility’s daily industrial wastewater discharge flow while firing either natural gas or distillate oil is
expected to be approximately 1,440 gpd. This wastewater flows is representative of the vast majority of
operating hours for the Facility.

3.2 Wastewater Discharge Limits

On November 19, 1982, under 40 CFR 423, the U.S. Environmental Protection Agency (USEPA)
developed and promulgated effluent limits applicable to the Steam Electric Power Generating Paint
Source Category. The Categorical Effluent Standards issued in 1982 were described as applicable to
"discharges resulting from the operation of a generating unit by an establishment primarily engaged in the
generation of electricity for distribution and sale, which results primarily from a process utilizing fossil-type
fuel (coal, oil, or gas) or nuclear fuel in conjunction with a thermal cycle employing the steam water
system as the thermodynamic medium.”
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The USEPA, on June 7, 2013, proposed revisions to the regulation issued in 1982 aimed at strengthening
the controls from certain steam electric power plants by revising these technology-based effluent
limitation guidelines and standards for the steam electric generating point source category. The USEPA
finalized this revision to 40 CFR Part 423 on September 30, 2015.

The revised Categorical Effluent Standards are applicable to a wide range of technologies used in the
electric generating sector from coal, oil and nuclear facilities of all sizes and configurations. These
Categorical Effluent Standards also apply to modern gas fired combined cycle generating facilities
because combined cycle generating facilities employ as part of the overall facility design “a thermal cycle
employing the steam water system.”

In developing the Categorical Effluent Standards, the USEPA had to consider a wide range of generating
technologies employing many different materials of construction of the steam water systems.
Conventional steam boiler cycles built in the 1950s, 1960s and 1970s are still in operation in many areas
of the country, and as such, the wastewaters from these facilities reflect the materials of construction that
included significant use of copper alloys both in the boiler systems and often in the steam condensers of
these facilities. As a result, significant focus was placed on effluents from these facilities for a range of
heavy metals, especially copper, and the USEPA has included a specific limit on copper in the discharges
from steam electric generating facilities.

Many of the USEPA proposed Categorical Effluent Standards are also focused on coal-based power
plants and coal gasification technologies that have the wide range of wastewaters associated with coal
ash and coal based power plant emission control systems, which are not applicable to gas fired combined
cycle power plants.

In developing the revised regulations, the USEPA specifically focused on the Categorical Effluent
Standards applicable to new Steam Electric Power Generating facilities discharging to POTWs.

In developing the new standards, the USEPA defined Low Volume Waste Sources as “wastewater from
all sources including but not limited to ion exchange water treatment systems, water treatment evaporator
blowdown, laboratory and sampling streams, boiler blowdown, floor drains, cooling tower basin cleaning
wastes and recirculating house services water systems. Sanitary and air conditioning wastes and carbon
capture wastewaters are not included.”

As a result, wastewaters generated by most modern combined cycle generating facilities fit the definition
of Low Volume Wastewaters under the revised USEPA Steam Electric Point Source Category.

CREC has reviewed the recently revised categorical pretreatment standards. The attached Table 3.1
provides information on the composition of the Town of Johnston (Providence Water) water supply and
provides a projection of the industrial wastewater composition from the Project. Table 3.1 does not
include a projection of the wastewater compositions for sanitary wastewaters as these will be managed
separately from the industrial wastewater and disposed of in an on-site septic tank and leaching field
which is commonly employed for these wastes. Table 3.1 also identifies the recently promulgated effluent
pretreatment discharge standards for those facilities discharging to a POTW. USEPA reviewed
wastewaters generated by combined cycle electric generating facilities and required pre-treatment
standards for those facilities discharging their wastewaters to POTW facilities. This review found that
these wastewaters are compatible for discharge to POTWs, found that these waters could benefit by the
removal of suspended solids provided by the settling processes of the POTWs and found only one metal
of concern prevalent in some electric generating facilities employing wet cooling systems using copper
alloys in their cooling system. Since the Facility does not employ a wet cooling system, there will be no
copper in the discharge from any wet cooling system.

As shown on Table 3.1, the wastewater discharged from the Facility will meet the Categorical
Pretreatment Standards applicable to discharges to POTWSs without any additional treatment. Some
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POTWSs and private wastewater treatment facilities may have site specific discharge limits that will be
uniquely applicable to those facilities based on their discharge permits. Table 3.1 identifies these as
discharge specific limits (DSLs) to identify these as separate of the Categorical Pretreatment Standards.
Other than sanitary wastewaters generated by the Facility’s operating staff, no wastewater generated at
the Facility will be disposed of on the Facility's site.

All discharges from the Facility are projected to meet all applicable Categorical Pretreatment Standards
and any additional standards that might be imposed by the POTW's receiving this wastewater. Upon
commencing operation, all wastewaters generated at the Facility will be thoroughly sampled and
characterized to confirm that the composition of any wastewater generated by the Facility meets with the
plans for its disposal.

Table 3.1
Projected Wastewater Quality
Categorical
Johnston Projected Pretreatment
Parameters’ Units Supply to SREC Stapdards
CREC Wastewater Applicable to
Quality Discharges to
POTWs?
Specific Conductivity pS/cm 173 58 Not Regulated
TDS mg/L as CaCO3 94 32 Not Regulated
pH S.U. 10.2 6-9 6.0-9.0
Calcium mg/L 15.0 49 Not Regulated
Magnesium mg/L 0.7 0.23 Not Regulated
Potassium mg/L 1.0 0.31 Not Regulated
Sodium mg/L 12.0 4.1 Not Regulated
Total Alkalinity mg/L as CaCO3 16.5 5.4 Not Regulated
Bicarbonate (HCO3) mg/L NA 16 Not Regulated
Hardness mg/L as CaCO3 42.0 14 Not Regulated
Chloride mg/L 20.5 6.9 Not Regulated
Fluoride mg/L 0.70 0.7 Not Regulated
Nitrate (N) mg/L <0.10 0.1 Not Regulated
Sulfate (SO4) mg/L 23.5 7.7 Not Regulated
Total Silica (Si02) mg/L 3.9 1.9 Not Regulated
Dissolved Silica (Si02) mg/L 3.9 1.3 Not Regulated
Total Suspended Solids mg/L ND 66.7 DSL
Total Organic Carbon (TOC) mg/L 1.8 4.3 DSL
Qil/Grease mg/L NA 10 DSL
Ammonia - N (NH4) mg/L <0.02 2.0 <30
Nitrite (N) mg/L 0.0002 0.00 DSL
Ortho Phosphate (PO4) mg/L <0.10 0.1 DSL
Residual Chlorine mg/L 0.44 0.0 DSL
Biochemical Oxygen Demand mg/L NA 0.15 < 300
Total Aluminum mg/L <0.01 0.0 DSL
Total Antimony mg/L <0.001 0.0 DSL
Total Arsenic mg/L <0.004 0.0 ND
Total Barium mg/L. 0.01 0.0 DSL
Total Beryllium mg/L <0.001 0.0 DSL
Total Cadmium mg/L <0.001 0.0 DSL
Total Chromium mg/t <0.001 0.0 DSL
Total Copper mg/L 0.03 0.0 1.0
Total Manganese mg/L <0.01 0.0 DSL
Total Iron mg/L 0.05 0.69 DSL
Total Lead mg/L 0.02 0.0 ND
Total Mercury mg/L <0.0002 0.0 DSL
Total Nickel mg/L <0.001 0.0 DSL
Total Selenium mg/L <0.005 0.0 DSL
Total Silver mg/L <0.001 0.0 DSL
Total Thallium mg/L <0.001 0.0 DSL
Temperature F 173 58 < 150
NOTES: DSL — Each POTW may have site specific discharge limits required by their respective discharge permits
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3.3 Wastewater Trucking

The truck trips required to manage the process wastewater have been developed based on the following
assumptions:

e process wastewater generated at the Facility will be approximately 1,440 gpd; and

e capacity of the trucks used to remove this wastewater from the Facility for treatment and
disposal is 3,200 gallons per truck

Based on these assumptions, approximately 3 truck trips per week will be necessary for the management
of the process wastewater. The actual frequency of these truck trips will be dependent on the volume of
the process wastewater holding tank.

The revised traffic analysis is included as Appendix E.
4.0 REVISED TRAFFIC ANALYSIS

McMahon Associates (McMahon) prepared a traffic analysis to reflect the current water supply option for
CREC. See Appendix E. This analysis is a supplement to the original Traffic Impact Study (TIS) for
CREC dated May 2016.

McMahon concluded the following:

e Conclusions of the TIS in terms of peak hour traffic operations remain valid;

e Proposed truck routes are able to accommodate the proposed increase in truck traffic as a result
of the proposed CREC facility operations; and

e Truck routes would not experience significant additional deterioration due to the transport of water
to the site.

18
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Appendix A

CREC Water and Wastewater Treatment Systems
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Mobile Demineralizer Trailers System Brochures
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GE Water & Process Technologies

MobileFlow*

Description and Use

GE offers the world's largest fleet of mobile water
treatment systems, providing demineralization,
filtration, softening, and deoxygenation treatment,
quickly and efficiently - available for either emer-
gency, supplemental, or extended term service.

All aspects of treatment, from system analysis and
design through installation, maintenance, up-
grades and emergency response are available.
Included are immediate system backup, complete
analytical laboratory, application and engineering
consultants, qualified Field Service Representa-
tives {FSR’s), regional service centers, and a 24-
hour dispatch and control center.

Each MobileFlow* system contains six rubber-
lined ASME code steel tanks of uniform size, with a
patented piping system to allow operation in se-
ries or parallel. The system can be operated by
FSR’s, your plant personnel or remotely monitored.
Automatic shutdown features protect from power
failure, excess pressure and off-specification wa-
ter. Regional service centers perform regenera-
tion quality control checks on every unit.
Demineralization treatment is available in as little
as two hours plus transit time. Other special ap-
plications may require additional time.

. . !
IO 90

Premium 10% cross-linked cation resins and po-
rous Type | strong base anion resins are standard
in custom loading of the MobileFlow system.

Typical Applications

Demineralization

Regeneration of ion exchange resins at service
centers provides the highest conversions for eco-
nomical production of ultra pure water. A proprie-

B Mixed Bed Resin
[ strong Base Anion Resin

M Filter Media
B DEOX Media

Cation Resin
tary rinse is used on the selected resins to prevent
any residual QC test water from remaining in the
trailer when it is delivered to the user. Off-site
resin regeneration gives the customer the use of a
true zero discharge system.

Formalized resin purchase specifications include
specific test procedures and quality limits to en-
sure that the products are free of manufacturing
impurities, and can meet the most stringent speci-
fications.

Filtration

GE stands alone in filtration capability, having pio-
neered in-line coagulation for the mobile water
treatment industry. The MobileFlow system takes
advantage of a proprietary dual media filter that is
treated with a biocide, acid, and hot water after
each use to protect against cross-contamination
from various surface water sources.

We guarantee the effluent quality for influents up
to 50 NTU and the system can also treat water up
to 100 NTU. Treatment flow rates are dependent
upon the influent turbidity values. Typically, flow
rates up to 600 GPM per trailer are possible with
influent values of less than 10 NTU.

®

Deoxygenation LD

Our patented DEOX* process provides a water
quality of less than 1 ppb dissolved oxygen, with
0.5 ppb typically measured. Clients in the pulp and
paper, petrochemical, refinery, and utility
industries have benefited by our capability to

Find & contact near you by visiting www.ge.com/water and clicking on “Contact Us”.
* Trademark of Generai Electric Company; may be registered in one or more countries.

©2009, General Electric Company. All rights reserved.

FS1057EN.doc Apr-09



deoxygenate water from virtually any source,
including municipal, well, raw surface water,
condensate, and demineralized water.  This
service is readily available on an emergency basis,
and is also typically utilized during by-pass of the
client’s deaerator for inspections and repairs.

p——— e _____
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.
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Softening =0 oM @J‘

The MobileFlow system provides softening at high
flow rates, routinely producing water at 600 GPM,
and can be reconfigured to produce 1,000 GPM
per trailer. Mobile and quickly available, this ap-
plication can be provided with either exchange
service off-site regeneration) or on-site regenera-
tion. A MobileFlow unit has a softening capacity in

excess of 15 million grains.
’{ _" = 5 —p i
o J
el | ey
S 840

Utilizing a cation/mixed bed configuration,
condensate can be polished to remove crud
loading and trace ionic contaminants during unit
start-ups or for longer-term requirements. The
10% cross-linked cation resin is strong enough to
withstand aggressive temperatures and crud
loads of the condensate while keeping the mixed
bed resins clean for final ionic contaminant
removal without interference.

Condensate Polishing

General Properties

MobileFlow Pressure Drop Demineralizer Capacity

at 60°F (16°C)
[21] Bt
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® | :
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Filter/Dl Combo 3 Cotion/3 Anion
DEOK/DI Combo 3 Filter/3 DEOX
3 Cation/3 Mixed B

WOMC I MG M 0 0 400 W Mm
INFLUENT WATER TDS - mg/l as ions

Standard Ol All Cation
2 Cation/3 Anlon All Filter
11 Mined Bed All Mixed Bed

Page 2

The MobileFlow system incorporates an exclusive piping
system linking six rubber-lined ASME code pressure
vessels. The international version (shown here) has three
axles and the U.S. version has two.

Dimensions and weights

Overall length
with tractor

Trailer length
Trailer height
Trailer width

Gross trailer
operating weight

Electrical

Electrical power
requirements

Specifications
Inlet/outlet
connections

Pressure vessels

Resin capacity
Quitlet resin irap

Suitable media

Instrumentation

Controls

Heating

60'-0"

43-0"
13-6"
g-0"
90,000 Ibs.

110V, 20 amps

2.5" NST, male fire hose, 3 inlet, 3 outlet
Also available: 4" 150 psi flange or 4” NST male fire
hose, 1inlet, 1 outlet

6 per traller, ASME code, 100 psi [7 bar) WP,
rubber lined

QOver 5 million grains (Demineralization)
8" with suitable mesh element

lon exchange resins, synthetic adsorbents,
activated carbon, granular filter media, etc.

» Two conductivity meters, one with strip chari
recorder aind alarm or telog recorder, with alarm
» High/Low temperature alarms

« Complete pressure instrumentation

* Rate of flow indicator

» Totalizing flow meter

* Adjustable pressure reducing valve on inlet
« Isolation valves on all pressure vessels

* Automatic shutdown system

 External audible alarms

Propane fueled, thermostat controlled system for
freeze protection to -20°F

Further Information

For more about the Emergency and other services
please call number below:

US toll free 800 446 8004 or

757-855 9000

FS1057EN



SVOQUA

WATER TECHNOLOGIES

() evoaua

MOBILE DEMINERALIZERS SYSTEMS

MOBILE DI FOR MAXIMUM VERSATILITY

For over thirty years, Evoqua Water Technologies

has met the short-term and emergency treated water
needs of its customers using Mobile Demineralizer

(D) trailers. These trailers are the treatment of choice
for zero-discharge applications and seasonal treated
water needs. A reliable and extensive service network,
an ever-expanding trailer fleet, and strategically located
regeneration facilities allow Evoqua Water Technologies
to serve its large North American customer base quickly
and effectively.

Mobile D! services allow customers to meet their treated
water needs without on-site waste generation, hazardous
chemical handling or capital investment. Evoqua uses the
following trailers to match customers’ exact capacity and
flow needs with the right solution:

= MT 5500 - This versatile DI trailer is normally
configured with six vessels: two cations, three
anions, and one mixed bed. Each vessel holds up to
100 ft3 of resin for a nominal capacity of five million
grains. Depending upon configuration, flow rates
range from 100-400 gpm.

«  MT 5000 - A six-vessel trailer with a nominal five
million grain capacity. This two-train trailer offers
300 gpm per train (600 gpm total).

MT 4500 - A four-vessel trailer, includes a weak-
base anion vessel. With flows of 200 gpm and
capacities of up to four million grains on certain
feedwaters, this trailer is ideally suited for water
with high free mineral acidity.

MT 3000 - A three-vessel trailer with a nominal
three million grain capacity and flow rates to
200 gpm.

Typical Uses:

«  Capacity expansions

*  Zero discharge applications

*  Pilot plant water needs

* Interim use until a permanent system is installed

«  Process water quality changes

«  Existing demineralization system environmental
salt discharge problems

*  Scheduled shutdowns

=  Seasonal water needs

*  Emergency water needs




A TRAILER FOR EVERY NEED

Series MT 3000 MT 4500 MT 5000 MT 5500
ighest fl t ility wi B
Effective for lower flow Effective in low Hig es' ?w rate Versatility with 6x100 ft
per trailer in the vessels, the 5500 can be

rate and low TDS water alkalinity/high FMA

industry, completel configured to provide highest
applications (especially (free mineral acidity) B B Y E P 5

autoematic two-train  capacity or most effective

for power industry) applications system How rate
Nominal exchange capacity (kgn* 3,000 4,500 5,000 5,000
Vessels 3tanks/trailer 4 tanks/trailer 6 tanks/trailer 6 tanks/trailer
Vessel composition Carbon steel Carban steel Carbon steel Carbon steel
Vessel lining Vulcanized rubber Vulcanized rubber Vulcanized rubber Vulcanized rubber
ASME Yes Yes Yes Yes
Flow rate (gpm) min./max. 50/200 50/200 50/600 50/400
Inlet pressure (psig) min./max. 45/100 50/100 40/100 40/100
Intet/outlet hose connections 2.5" Minimum 2.5" Minimum 2.5" Minimum 2.5"-4" Minimum
Weight (Ibs.) shipping/operating 35,000/42,000 47,000/62,000 60,000/84,500 58,000/84,500
Dimensions - Length x Width x Height 32'x8'x13.5 32'x8'x13.5 43'x 8'x13.5" 48'x 8.5 x13.5
Trailer electrical requirements 115 V, single phase, 60 hz, 10 amps
Heater electrical requirements (2 115 V, single phase, 60 hz, 30 amps

Flow indicator and totalizer on main header; pressure gauges and sample ports;

Instrumentation . . .
conductivity meters on primary and polish outlet ports

Feedwater requirements Turbidity < 3NTU — Free chlorine < 0.25 ppm

Typical water service quality Conductivity: 1.0 - 0.1 iS-cm and silica leakage < 20 ppb

*Based on a 1 4S-cm end point

PRESSURE DROP VERSUS FLOW

100 - e e

Pressure
N
\
\
\

4/ s g
20 - UL AU S

10 J- "t <I S5 NS RN SO SO (SN S
o}

0 50 100 150 200 250 300
Flow GPM

=== MT 4500 —— MT5000 —— MT3000 === MTS500

\

*These pressure drops are from the inlet of the trailer to the outlet connection.
The MT 5000 has twa trains @ 390 gpm each.

eVOQ U Q 4800 North Paint Parkway, Suite 250, Alpharetta, GA 30022
+1(800) £35-3223 (toll-free) +1(978) 614-7233 (toll) www.evoqua.com

WATER TECHNOLOGIES

Allinformation presented hereln is belleved reliabie and in accordance with accepted engineering practices. Evoqua makes no
warrantles as ta the completeness of this informatlon. Users are responsible for evaluating individual product suitability for
speclfic appllcations. Evogua assumes na ilability whatsoever for any special, indirect or cansequential damages arising from the
sale, resale or misuse of Its products.

© 2014 Evoqua Water Technologles LLC Subject to change without notice MO55-MODI-DS-0614



Appendix C

Revised Facility Water Balances
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Appendix D

Water and Wastewater Treatment Technology
Brochures
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Powdex® Condensate Filter Demineralizer

o

WATER SYSTEMS

Graver's patented Powdex® condensate polishing system is a precoat filter demineralizer which
provides both suspended solids removal and ion exchange capability in a single unit. The process
utilizes powdered ion exchange resin in combination with fiber materials to form a precoat on
specially designed filter septa. This Powdex® precoat provides excellent filtration performance

and rapid ion exchange kinetics that can be optimized to meet changes or upsets in cycle
chemistry. The Powdex system is chemical-free, uses ion exchange resin for a single use and
subequently disposed off without the temperature constraints of typical deep bed polishers. The
result is the perfect system to ensure fast starts and long term steam cycle operation by meeting
the effluent quality needed to satisfy the high demands of today's utility and industrial applications.

Advantages of Condensate Polishing

Elimination and control of harmful impurities, both dissolved and
insoluble resulting in increased thermal efficiency, turbine protection
from deposits and increased overall plant efficiency

Quicker startups decrease the time necessary for the plant to achieve
full generating capacity

Extension of the boiler lifetime due to exposure to “cleaner” water

Backup protection in the case of suspended solids or dissolved
contamination from a condenser tube leak or rupture

Decrease/elimination of blow-down resulting in decreased makeup
water requirements and increased thermal efficiency

Reduced maintenance on the turbine/boiler system from both a labor
and cleaning chemical usage

Reduced or elimination of blowdown during normal operation

Typical Applications:

* Used in power (nuclear and fossil): Condensate treatment, heat
recovering steam generators, and combined cycle plants especially
with air cooled condensers

Used in petrochemical and chemical steam generation: Condensate
treatment for industrial boilers

RR
B R A Marmon Water Borksliee TTathnsa ¢ WHATRATI

Superior su:

Powdex Features

ded

e

solids and corrosion
by-pmddetremwal
Filtration and ion
exchange in a single unit

Elimination of chernical

handling
Reduced generation of
wastewater

Lower overall system
cost (capital + operating)
Smaller equipment

deep bed + Filtra
Low AP (Pressure drop)
Protection of
as Boiler, Turbine,
Condenser, atc

graver.com
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Powdex® Condensate Filter Demineralizer G=_AVER

WATER SYSTEMS

FEED
VENT oy
ISTRIBUTION
i SLURRY
FEEDIN AR WATER TANK
A L PRECOAT
,; PUMP
ELeweNTs | 47 4 A
oz i
4 i
il PRECOAT 1.
L RETURN T
SERVICE i i
VESSEL T
FRECOAT
HOLD FuMP RECYCLE
PRECOAT INLET

DRAIN

Sume

inal Pipe . Shipping Weights . !
Powdex Service Vessel hominal iy Utilities Dimensions - Ft. pping Weig Operating Weights - lbs
Size -lbs

ModetNo, | Nom- | Max | ins fvent} orain | S F waste | Bwar | Tow | \,og'l‘fl:"( eay | Precoat | mmer A ar | omrer | L e

Notes (1)I Diam. | Flow | Qutlet | Size | Outlet GFNi vol. takeup Alr LIxWx’Iear) Madule | Module Madute Surge | Module Module TanLg
In. | GPM (i Sizein. | in, | In -3 .5 Gal. | SCFM-6 )} SCF ;‘ LXWxClear |  Each Tank Ea,
GP-24-0238xC-3) 24 |azs | 4 | 2| 3 | 27 | e0o o) 3 | 10X | incuded | 20,000 | incl | 1500 | 26000 | incl. 1,500
GP30.0378%C:3| 30 |60 | 6 |25| 3 | 42 | 1000 | es [ s27 | 20X 4 inqudes | 21000 | ina. | 2000 | 34500 | inat 2,000
Gp-360s46x-c3f 36 [9est | 8 [25| 4 | sa | 1300 95 761 | 20D | incuded || 22000 [ et | 2500 | 40000 | ina. 2,500
razosezxcz| 42 |1s36f e | 3| 6 | 6 | 2000 | 1se | oazae | PEOXO inquded | 18000 | i | 3000 3000 | i | 3060
Grag-1176xC3| 48 |20as| 10 | 3| 6 | 128 | 2700 | 205 | tess | 17X | incuded | 19000 | it | 4000 | 40000 | incl 4,000
GPoa1sEzxCa| 54 jazsst 10 | e | 6 | o172 | ss00 | o275 | 2208 | (PEXST | incuded | 20000 | ina. | 5000 [ 45000 | i, 5,000
GP60-2002%C3| 60 laass| 12 | 4| 8 | 218 | aso0 | 349 |2zme | BIXTo | TEXT-) 5000 | 6000 | 000 | 40000 | sseo | 000
GPe62436%C2| 66 Ja2a2| 12 | 4 | B | 265 | 5500 | 424 foz3eay D03 H10OXT-H s0000 | 11000 | 7500 | 38000 | 19000 | 7500
GP-72:2040%C:3f 72 {5120 12 | 6 | 10 | 320 | e600 | s12 | a0gs | 1810 | 10-6XFh 27000 | 11,200 | 9500 | 4s000 | 20000 | es00
ox1810" | 031
7 1 - 12-0"%i1- | 11%0"x 9.
GR-78-3444-X-C-3] 78 | 5998 [ 14 6 | 10 375 | 7800 600 4798 | ceden v | gz ge f| 39500 | 14,560 10,0001 53,000 | 21,500 10000
12012 | 13611
\Sps44032xC3| 84 7022 16 | 8 | 10 | 430 [ 00 | 70s | sers | GSHE [ GANN | s0000 | 17000 |12500) azowo | 3so0 | 12800 )

Notes:

(1) For X digit substitute N=nylon, P=polypropylene, M=316S5; for C diglt substitute design pressure In psig,
(2) Average design flow rate Is typlcally 75% of maximum but can be restricted to 50% for high loading rates.
(3) Draln plpe size represents discharge plpe size to customers open gravity draln,

(4) One hold pump per Powdex vessel,

(5) Backwash water required at 25 psl. Rates based on alr surge type backwash for 238 ft2 units and larger.

(6) Alr surge makeup rate based on one minute recovery time, Divide by recovery time to obtaln required rate at 80 psi,
(7) Overhead clearance includes provision for element replacement.

Contact Us

Graver Water Systems, LLC T:908 516 1400

675 Central Avenue | Suite 3 F: 908 516 1401

New Providence, NJ 07974 E: info@graver.com

(1 A Marmon Wattr £Berkshire Hathaway Copipany grave r. CO m




2 PENTAIR

CREC - HRSG Blowdown Filter
PENTEK POLYDEPTH SERIES

POLYPROPYLENE CARTRIDGES

MULTIPLE MICRON RATINGS FOR A WIDE VARIETY OF APPLICATIONS

PB-1-934, PD-5-934,
PD-10-934, PD-25-934,
cowronent | PD-50-934, PD-1-20,
PD-5-20, PD-10-20, PD-25-20
and PD-50-20 are Tested and
Certified by NSF International
to NSF/ANS! Standard 42 for
material requirements only.

Pentair Pentek® Polydepths Filtration Cartridges are constructed of
thermally bonded polypropylene microfibers to ensure high efficiency.
The filter incorporates a rigid polyprepylene center core for increased
collapse strength and durability. This thermal bonded micro-fiber
construction has minimal fiber release, consistent flow rate and superior
filtration performance. It also is not brittle or prone to breakage problems
like resin-bonded cartridges.

Unique micro-grooves provide added surface area. The Polydepth
Cartridge will not impart taste, odor or color to the liquid being filtered,
which makes it ideal for food and beverage applications. The recommended
temperature limit of 40-175°F (4.4-79.4°C} allows it to be used in many
hot water applications. Additionally, the polypropylene construction
provides superior chemical resistance and is not prone to bacterial attack.

Available in different lengths from 9.75" up to 40". Unlike competitive
cartridges, the longer lengths are not manufactured by gluing shorter
cartridges together. They are continuous cartridges that cannot separate
during use and do not sacrifice filtering surface area.

FEATURES/BENEFITS

Thermally bonded polypropylene Ideal for a wide variety of industrial
micro-fiber construction for higher filtration

filtration efficiency Nominal 1, 5, 10, 25, 50 micron
Consistent flow rate and superior rating

f‘ltrat‘on performance Lengths: 10"' 20!1' 30". 401-

Will not impart taste, odor or color
to water being filtered

SPECIFICATIONS

Filter Media - Polypropylene Temperature Rating -
40-175°F [4.4-79.4°C)

WATER QUALITY SYSTEMS PENTEK POLYDEPTH CARTRIDGES



SPECIFICATIONS AND PERFORMANCE

MODEL #

PD-1-934
PD-5-934
PD-10-934
PD-25-934
PD-50-934
PD-1-20
PD-5-20
PD-10-20
PD-25-20
PD-50-20
PD-1-30
PD-5-30
PD-10-30
PD-25-30
PD-1-40
PD-5-40
PD-25-40

155748-43
155749-43
155750-43
155751-43
155752-43
155755-43
155756-43
155757-43
155758-43
155759-43
155762-43
155763-43
155764-43
1656765-43
155769-43
155770-43
155772-43

MAXIMUMIDIMENSIONS

2.32" x 9.88"
232" x9.88"
2.32" x 9.88"
232" x9.88"
2.32"x 9.88" [59 mm x 251 mm)
2.32"x 20" (59 mm x 508 mm])
2.32° x 20" (59 mm x 508 mm)
2.32" x 20" (59 mm x 508 mm)
2.32" x 20" (59 mm x 508 mm)
2.32" x 20" (59 mm x 508 mm]
2.32" x 30" (59 mm x 762 mm)
2.32" x 30" {59 mm x 762 mm]
2.32" x 30" (59 mm x 762 mm)
2.32"x 30" (59 mm x 762 mm]
2.32" x 40" (59 mm x 1016 mm)
2.32" x 40" (59 mm x 1016 mm]
2.32" x 40" (59 mm x 1016 mm)

{59 mm x 251 mm)
(59 mm x 251 mm]
(59 mm x 251 mm]

(59 mm x 251 mm]

RATING*(NOMINAL] INITIAL AP (P51 @ FLOWRATE (GPM]

1 micron
5 micron
10 micron
25 micron
50 micron
1 micron
5 micron
10 micron
25 micron
50 micron
1 micron
B micron
10 micron
25 micron
1 micron
5 micron

25 micron

<2 psi @ 2 gpm [<0.14 bar @ 7.6 Lpm)
<2 psi @ 2 gpm [<0.14 bar @ 7.6 Lpm)
<2 psi @ 2 gpm [<0.14 bar @ 7.6 Lpm}
<2 psi @ 2 gpm [<0.14 bar @ 7.6 Lpm]
<2 psi@ 2 gpm (<0.14 bar @ 7.6 Lpm])
<2 psi @ 5 gpm (<0.14 bar @ 19 Lpm)
<2 psi @ 5 gpm (<0.14 bar @ 19 Lpm]
<2 psi @ 5 gpm [(<0.14 bar @ 19 Lpm)
<2 psi @ 5 gpm (<0.14 bar @ 19 Lpm)
<2 psi @ 5 gpm [<0.14 bar @ 19 Lpm)
<2 psi @ 7 gpm [<0.14 bar @ 26.5 Lpm]
<2 psi @ 7 gpm [<0.14 bar @ 26.5 Lpm]
<2 psi @ 7 gpm [<0.14 bar @ 26.5 Lpm]
<2 psi @ 7 gpm (<0.14 bar @ 26.5 Lpm)
<2 psi @ 9 gpm [<0.14 bar @ 34 Lpm)
<2 psi @ 9 gpm {<0.14 bar @ 34 Lpm)
<2 psi@ 9 gpm (<0.14 bar @ 34 Lpm)

*Not Performance Tested or Certified by NSF

PD Series Pressure Drop vs. Flow Rate

— PD1 —— PDS PD10 — PD50

20 (1.3781

18 (1.241) 74

16 (1.103) Vﬁ%
,'E 140.965) //’ 7/
T 12 0827 s //
c P74
o 10 [0.689) < //
3 P
S 8 loss) / /
5 4 /A,/
" %
£ 42 %
o ’ o

2 @137 |-

00
4 5 3 7 8 9w " 12 13 14
(5.1)  (18.9) (2271 (265 (302] (3400 (37.8) (41.6] 145.4) 9.2l [53.0)
Flow Rate in gpm {Lpm)]
WATER QUALITY SYSTEMS

5730 NORTH GLEN PARK ROAD, MILWAUKEE, Wi 53209

P: 262.238.4400 | F: 262.238.4404
WATERPURIFICATION.PENTAIR.COM

CUSTOMER CARE: 800.279.9404 | tech-support@pentair.com
© 2016 Pentair Residential Filtration, LLC. All rights reserved.

SFor a detailed list of where Pentair trademarks are registered, please visit waterpurification.pentair.com/brands.

Pentair trademarks and logos are owned by Pentair plc or its affiliates. Third party registered and unregistered
trademarks and logos are the property of their respective owners.
310094 REVD SE14

Data shown reflects the performance of 10"

A cartridges. 207, 30" and 40" cartridge pressure
drops can be estimated by dividing the psi above by
2, 3 and 4 respectively at the same flow rate.



740 EMERALD SERIES "‘ FTC

FOREFRONT OF FILTRATION TECHNOLOGY

CREC Wastewater Oil/Grease Filter ES740-002-05-15

COST EFFECTIVE FILTRATION

FTC introduces its new 740 Emerald Series
“Qil Guzzler” cartridge for eliminating oil from
water.

The media in this unique cartridge combines the
effects of adsorption and absorption to enhance
its oil removal efficiency. The components of
construction for this particular cartridge are
polypropylene and a non-toxic, non-hazardous,
non-corrosive, environmentally friendly petroleum
bonding agent.

One 740 “OiL GUZZLER?” is designed to hold
greater than six liters of oil before reaching the
maximum differential pressure of 35 PSI. The
rapid differential pressure increase mechanism
provides a positive indication of cartridge
change-out time prior to any oil bypass.

MATERIALS OF CONSTRUCTION
Filier Media: Proprietary Polymer
Center Core: Polypropyiene
Netting: Polypropylene

End Caps:  Polypropylene

OPERATING SPECIFICATIONS
Maximum Operating Conditions:
1856°F (85°C) Continuous Operating Temp

Recommended Flow Rate for Optimal Oi! Load-
ing: 15 GPM Per 40" of filter length

Maximum Recommended Differential Pressure: Toxicity: Product is non-toxic, non-hazardous, non-

35 PSID corrosive and can be incinerated

Filter Oif Capacity: 6.6 Liters Surfactants: Surfactants will disperse the oil into
solution requiring a longer resonance time for the

PH Specifications: Neutral: 6.5t0 7 adsorbtion/absorbtion.

WWW. FTC-HOUSTON.COM FILTRATION TECHNOLQOGY CORPORATION « 11883 CUTTEN ROAD » HOUSTON, TX 77066 ¢« (713) 849-0849 » FAX: (713) 849-0202



CONTAMINANTS REMOVED SEPARATION EFFICIENCY
1, 1, 2-Trichlorosthane
1, 1Dichloroethane O HOLBING CARACITY.
1, #-Dichloroethylene

1, 2, 3-Trichloropropane
1, 2-Dichloroethane

DATA FOR 740 “OlL GUZZLER" @ 40 INCHES LENGTH
OIL CHALLENGE OF 400 PPM WITH LESS THAN 5 PPM OIL EFFLUENT

1, 2-Dichloropropane ) g 50
Acetone @ < -
Benzene S99 e
BHC'S Jds 2 ‘&
Benzo Compounds 2c ¥
Carbon Tetrachlon'de t : § 3& MAXIMUM CHANGE OUT DIFFERENTIAL - 35 PSID
Chlorine 2z g
DBCP S 2 20]
. Ow E
Diedrin 0] 6 g
Diesel Fuel 5 E g
Endrin g 2 & SUGGESTED CHANGE OUT DIFFERENTIAL - 12 PSID
Ethers 3 g 0
Flourens (some) o= 3 4 8 7
Gasoline QIL VOLUME - LITERS
Halogenated Hydrocarbons
Lindane
Methylene Chloride WARNING
Napthalenes ' , :
- Propylene and Ethylene Glycols will coat the Bonding Agent Polymer causing
Nitro Compounds ) \ .
PCE's premature blinding and failure of the media.

Petroleum Qils

Pheno! Compounds
Phthalotes

Pyrens
Tetrachloroethylene
THM'S

Toluene Compounds
Toxaphene
Trichloroethylene (TCE)
Xylenes

CARTRIDGE CODING
EEE — B0 BEEN — R BT O

EMERALD SERIES 9 - Polyester MEDIA LENGTH  O-RING SIZE
SERIES NUMBER  @uterwrap H -Hydrocarbon 35 - 358" 6 -226 oring

74 - 740 Sty(e Removal Polymer 40 - 40"

(6.25" OD)

Notice: The information presented here is based on tests and data which FTC beligves to be reliable, but their accuracy or completeness is not guaranteec,
FTC MAKES NO WARRANTIES, EXPRESS OR IMPLIED, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. The determination of whether the FTC product is fit for a particular purpose or application is the responsibility of the user.

WWW.FTC-HOUSTON.COM FILTRATION TEGHNOLOGY CORPORATION » 11883 CUTTEN ROAD » HOUSTON, TX 77066 » (713) 849-0849 » FAX: (713) 849-0202



2 PENTAIR

CREC - Wastewater TSS Removal

PENTEK WP-BB SERIES
POLYPROPYLENE STRING-WOUND CARTRIDGES

DESIGNED FOR A VARIETY OF APPLICATIONS REQUIRING SEDIMENT REDUCTION

WATER QUALITY SYSTEMS

Pentair* Pentek* WP-BB Series Cartridges are manufactured in 10"

and 20" lengths and in 4.5" diameters from a durable polypropylene
string that is wound around a rigid polypropylene core. The WP-BB
Cartridges are an economical solution to reduce fine sediment including
rust, sand and scale particles.

The material in the WP-BB Cartridges is a fibrous polypropylene media
wound in a precise pattern around a polypropylene core, providing greater
surface area to maintain high flow rates. The WP-BB Cartridges are
manufactured using an anti-static agent during the winding process

to reduce the electrical charges produced during the winding process.

These string-wound cartridges are capable of withstanding temperatures
up to 165°F (73.9°C), and will accommodate flow rates between 10 and
65 GPM with minimal pressure drop.

WP-BB Series Cartridges are suitable for a wide range of sediment
applications including municipal and well water, and are chemical
resistant so they can be used with many industrial fluids.

Note: The anti-static agent used in the WP-BB Cartridges may cause some
foaming during start up of a new cartridge. If foaming is an application
issue, we recommend using the WPX-BB Series.

FEATURES/BENEFITS

String-wound design reduces fine Also available in 0.5*%, 1,5, 10 & 25

sediment from a variety of fluids micron ratings

Economically priced *Not intended for the removal of
Lo microbial pests including viruses,

Lengths: 10", 20 bacteria and cysts.

SPECIFICATIONS

Filter Media - fibrous polypropylene  Temperature Rating -
fiber cord 40-165°F (4.4-73.9°C]

PENTEK POLYPROPYLENE STRING-WOUND CARTRIDGES



SPECIFICATIONS AND PERFORMANCE

m PART# MAXIMUM DIMENSIONS RATING INDMINAL]*

INITIAL AP(PS])

A FLOW RATE({GEM]*

WP.5BB97P 356212-43 4.5"x9.88" (114 mm x 251 mm) 0.5 micron <5 psi @ 16 gpm (<0.3 bar @ 38 Lpm)
WP1BB97P 355213-43 4.5"x9.88" (114 mm x 251 mm] 1 micron <4 psi @15 gpm (<0.3 bar @ 57 Lpm]
WP5BB97P 355214-43 4.5" x9.88" (114 mm x 251 mm] 5 micron <3 psi @20 gpm (<0.2 bar @ 76 Lpm]
WP10BB97P 355215-43 45" x9.88" (114 mm x 251 mm) 10 micron <1 psi @ 20 gpm (<0.1 bar @ 76 Lpm)
WP25BB97P 355216-43 45" % 9.88" [114 mm x 251 mm] 25 micron <1 psi @ 20 gpm (<0.1 bar @ 76 Lpm)
WP1BB20P 355222-43 45" x 26" (114 mm x 508 mm} 1 micran <4 psi @30 gpm (<0.4 bar @ 114 Lpm]
WP5BB20P 355223-43 45" x 20" (114 mm x 508 mm) 5 micron <6 psi @ 40 gpm (<0.4 bar @ 151 Lpm)
WP25BB20P 355225-43 48" x20" (114 mm x 508 mm) 25 micron <5 psi@ 40 pm (<0.3 bar @ 151 Lpm]

*Based an manufacturer's internal testing.
WARNING: Do not use with microbiolagically unsafe or of unknown quality water without adequate disinfection before or after the system.

2 PENTAIR

WATER QUALITY SYSTEMS

5730 NORTH GLEN PARK ROAD, MILWAUKEE, W1 53209

P:262.238.4400 | F: 262.238.4404

WATERPURIFICATICN.PENTAIR.COM

CUSTOMER CARE: 800.279.9404 | tech-support@pentair.com

© 2015 Pentair Residential Filtration, LLC. All rights reserved.

*For a detailed list of where Pentair trademarks are registered, please visit waterpurification.pentair.com.
Pentair trademarks and logos are owned by Pentair, Inc. or its affiliates. Third party registered and unregistered
trademarks and logos are the property of their respective owners.
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FILTRATION SYSTEMS TECHNOLOGY

HYDROMATION
DEEP BED FILTER

95% To 99% Removal Of Suspended Solids
90% To 99% Removal Of Suspended Oils
Flow Rates To 12,000 GPM (410,000 Bpd) Per Unit
Filter Media Scrubbing During Backwash Cycle
Permanent Crushed Black Walnut Shell Media




High throughput fiitration of oily
process water & industrial wastewater.

Filter out suspended solids
and hydrocarbons.
Hydromation Deep Bed filtration
systems give you double the through-
put efficiency of conventional deep-bed
sand or graded mixed-media filters.
Under normal operating conditions,
they remove 95 to 99% of suspended
solids, 90 to 99% of insoluble hydrocar-
bons, without the use of chemicals.

In the oil field, Hydromation Deep
Bed filters are used to remove suspend-
ed solids and hydrocarbons from pro-
duced water, surface water, sea water,
rivers, lakes and well water. in metal
working, power generating, municipal,
chemical and petrochemical applications,
they treat and remove suspended solids,
oily residues, ash and metallic hydrox-
ides from industrial liquids.

Media scrubbing cycle
prevents filter bed fouling.

Unique to Hydromation Deep Bed
filters is a patented media scrubbing
cycle that fully reconditions the filter
media during each backwash cycle. This
scrubbing cycle is initiated automatically

whenever the filter bed becomes dirt
laden. A change in pressure differential
across the filter bed, or an automatic pre-
set time signal, activates backwashing.

The current design incorporates the
high intensity of a mixer to vigorously
agitate the media bed during the scrub-
bing cycle. The mixer is combined with
the separating efficiency of a rotating
backwash scrubber screen to produce
the optimum separating of the scrubbed
media from the backwash concentrate.

Energy Efficient.
The mixer provides a savings of over

85% in energy consumption for the back-

wash cycle. It also allows high efficiency
scrubbing to be done inside the filter,
reducing the requirements for external
valves, piping and inefficient recirculation
pumps, and providing additional savings
in capital equipment costs. In addition,
this design allows almost continuous
dirty influent feed to the filter.

High efficiency minimizes
maintenance and downtime.
The Hydromation Deep Bed filter

system design ensures maximum
throughput efficiency and low operating
costs. Here's why...

o System flux rates are high; up to
25 gpm/ft* of filter bed surface area.

+ Only process water is used for back-
wash make-up, eliminating the expense
of a separate clean water source.

* Backwash discharge volume is only
0.5% of throughput, compared to
three to ten times that amount for
conventional filters, reducing clean
water storage and backwash
disposal costs.

¢ Media cleaning involves less than
1% of cycle time, compared to four
to six times that amount for conven-
tional filters.

o Permanent filter media is recond-
tioned during each backwash cycle.
No chemicals, polymers, surfactants
or air sparging are required for back-
wash. This simplifies operation and
reduces your operating costs.

Horizontal and vertical

models for flexibility.

Filtra Systems builds eleven standard
vertical and nine horizontal Hydromation
Deep Bed models. Vertical models pro-
vide a flow rate range from 70 gpm to
2800 gpm per unit, while horizontal
models provide flow rates from 1,200
gpm to 12000 gpm per unit, each
depending on the application. Units are
preassembled at the factory and shipped
to the site skid mounted, ready for
installation.

Engineered and supported
to meet your needs.
Hydromation Deep Bed filters provide
proven operations with pressure, vacu-
um or gravity flow to meet your specific
on-site requirements, Engineered and
built-to-spec units are also available. Filtra
Systems Company provides engineering,
lab analysis, installation and service sup-
port, worldwide.



H O WHydromation‘ Deep Bed Filterll' -

2. Agitation Cycle

1. Filtration Cycle

-

& 7

;ll'\)ql

Filter Sequence of Operation
and Valve Position

@ indicates valve is open: all other valves are closed.

CYCLE A | B | c | b | mMmE

Filtration ® “x" Hrs.
Agitation ® 30 Sec.
Backwash o ® 8 Min.
Delay 15 Sec.
Recirculation ® | 3 Min.

- Dirty Water - Wainut Shells

[3 Clean Water - Backwash Watar (concentrated)




The suspended hydrocarbons
in this beaker illustrate

how efficient the filter is 500 ml -
at separating oil from water. LT

RS, e P il

i i *, TYPICAL BACKWASH WATER
Continuous ﬁltrat!on . QTP
systems for cleaning oily
process water and industrial waste water.

Walnut shell filter media technology was developed and introduced
by Hydromation more than three decades ago.
Only a Hydromation Deep Bed Filter will give you the confidence of

To determine the appropriate filter size,

5 A ) flux rate and system design requirements,
assured clear effluent, maintenance-free operation and production Fitra-Systems provides laboratory analysis

efficiency payback-year after year. and on-site pilot fitter test services.

TYPICAL
INSTALLATION el

cl

Backflow
Valve

\Con;e-bo‘ttom I'
tank for

filter
\ backwash 4

Clean
Discharge
- VaIve

Water and
Qil Phase
Return to @@
Skim Tank

Recirculation

Slurry to Media Valve

Waste Disposal Support
Screen
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The Hydromation Deep Be model

of a Continuously Stirred Tank Reactor (CSTR) to efficiently and
completely remove contaminant's during every media regener-

ation cycle.

The above photo shows backwash water samples taken

over the 8-minute backwash interval (0, 2, 4, 6, 8 min samples).

The backwash water at the end of the 8-minute cycle is as
clean as the inlet process water, illustrating the regeneration
cycle is complete. 100% recovery in less than 10 minutes,
due to the vigorous agitation and maximized efficiency.

Maximizing backwash (regeneration) efficiently allows the
unit to have the smallest required backwash volume, shortest
offline cycle time, eliminates channeling or short cycling, and
guarantees that the media bed is completely cleaned, cycle
after cycle.

TYPICAL INSTALLATIONS
A steel producer uses the
filter to remove oil from their
continuous caster water.

The filter operates at

625 gpm.

A Canadian oil company
process oily water in a SAGD,
steam generation application.
The unit operates at

3,500 gpm

CUSTOMERS
Aera Energy Hawaiian Electric
Husky Oil
Imperial Oil
BP Chemicals Inland Steel
Chevron International
Compania Minera  Paper
Collahuasi Kuwait Qil
Conco Phillips Compan
Dayton Power  Occidental
& Light Petroleum
Detroit Edison ~ PDVSA
Devon Energy.  SunCor
EnCana Weirton Steel

Cooling tower water

Continuous caster water (steel/aluminum)
Steel mill process water

Power plant process/waste water

Refinery process water

Oil field produced water

Oil field injection water

Groundwater Remediation

Chemical Plant Waste Water

Stream Assisted Gravity Drainage Feed Water

A Government Agency
use the filter to
remove Creosote

Qils, PCPs, and NAPL,s
from Groundwater.
The unit operates

at 400 gpm.




SPECIFICATIONS

Vertical Filters
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APPROXIMATE DIMENSIONS AND WEIGHTS - VERTICAL FILTERS

Filter Installed Shipping " | Weight (lbs) | Weight (bs.)
Model | *A" Width | "B Length | "C" Height | *D* Length | *E:1" Height | 'E2" Height| OptionalSid | Shiping | Operatng
FOB-7P | 346" | &4 | 18" | 54" | 7w 4 4,350 | 6300
FDB-12P | 444" | 9" | 124" | 64" | 8" g 3,095 | 9450
FDB-f9P | §%3" [ 119" | 930 | &4 | 9" g 5600 | 20,490
FDB-28P | 61" | 12'6" | 134" | ¢4 | 9907 6" 7580 | 31560
FDB-39P | 71" | 130" | 140" | 10%0" | 103" 6 6,495 | 42,390
FDB-SOP | &-1" | 14%3" | 141t | 9t | 112 & 10,020 | 47,550
FDB-64P | 91" | 15%6" | 150" | 1240 | 12\ § 19,510 | 58425
FDB-76F | 90%2" | 164" | 174" | 134" "q.2 § 13,200 | 69,500
FDB-OSP | 912" | 17%6" | 184" | 144" qq0m ) 8 19,490 | 62,525
FDB-113P | 12%2" | 18.6" | 187" | 154" 25" g 257715 | 95,550
FDB-133P | 134" | 18'6" | 189" | 159" et 60,000 | 140,000

* Vessel may be shipped in the horizontal position
Larger units available upon request — consult factory for quotation

APPROXIMATE DIMENSIONS AND WEIGHTS - HORIZONTAL FILTERS

Filter "D* 1" [Weight (Lbs) | Weight (Lbs)
Model "A"Width | "B Length | "C" Height | Shipping Height | Optional Skid | Shipping | Operating

FDB-122P | 114" | 18-11" | 16'6" | 12'9" 8 | 38500 | 101,655
FDB-162P | 114" | 21'6" | 16'4" | 12'9" § | 45000 | 125,000
FDB-{70P | 112" | 22:2" | 16'6" | 12'¢" 8 | 97,000 | 168,000
FDB-243P | 113" | 30'5" | 16'6° | 12'9" § | 65,500 | 181,190
FDB-324P | 114" | 39-5" | 166" | 12'9" §' | 85950 | 237,500
FDB-340P | 115" | 40%0" | 16'6" | 12'9" 8 162,000 | 360,000
FDB-405P | 115" | 48'5" | 16'6" | 12'9" 8 106,500 | 293,575
FDB-486P | 11-6" | 57'5" | 16'6" | 12'9" 8 | 126,850 | 349,800
FDB-510P | 116" | 42'8" | 212" | 13'5" § 230,000 | 552,000




PERFORMANCE

Seawater Filtration Test Performance
% Particle Removal

FLUX RATE
gpm/ft

i

Location: North Sea - Bergen, Norway

Influent: Chlorinated Seawater, 0.5 - 1.5 ppm
Suspended Solids 1.0 mg/l, Turbidity: 0.18 NTU

Water Temp: 50°F

OIL AND GAS INDUSTRIES

* A California Oil producer filters
35,000 gpm of produced water for
enhanced oil recovery steam flood.

* In Canada, an oil company processes
over 16,000 gpm of water for use in
Steam Assisted Gravity Drainage
(SAGD) applications.

* Oil producers filter produced water
from deep well aquifers. Once puri-
fied the water is then injected for

flood enhanced oil recovery. The units

operate at 10,000 gpm.

Particle Size in Microns

Efficiency

OIL (ppmiimg/T

SITE SPECIFIC INSTALLATIONS

INDUSTRIAL PROCESS WATER

* A power company process filters
the water in fly ash ponds, prior to
river discharge. The units operate
at 4,000 gpm.

* In steel production plants, filters
are used to remove the oil from a
continuous casting operation. These
units operate at 6,500 gpm.

* A chemical manufacture filters a
variety of process water streams,
prior to deep well injection for dis-
posal. The unit operates at 750 gpm.

' Solids Removal

FILTER TIME (Hours)

FILTER TIME (Heurs)

ENVIRONMENTAL PROJECTS
* In Colorado, our filters are being
used for groundwater remediation
work. The groundwater was contami-
nated by fuel oils leaking from a boil-
erat a former paper mill. The unit
operates at300 gpm. Once cleanup is
completed, the water rights will be
issued to the state for agriculture use.

* A metal producer utilizes a filter to
recover PCBs from non-contact caster
water. The filter processes 8,000 gpm
and discharges into a fish bearing
stream.

* A US EPA Superfund Site processes
70 gpm of groundwater containing
PCPs and DNAPLs. The filter discharges
into a fish bearing water system. Once
the cleanup is completed, the land will
be converted into a city park.

ILTRATION SYSTEMS TECHNOLOGYA

For More Information, Please Call or Contact Us At:
23900 Haggerty Road

Farmington Hills, MI 48335 « USA

Phone: (248) 427-9090 » Fax: (248) 427-9892
e-mail: sales@FiltraSystems.com
www.FiltraSystems.com




m Filtration- and Separation

TECHNOLOGY

The terms precoating filtration system or precoat filfer are used as collective terms for
various different filter constructions. In most cases, however, the combination of process
and apparatus is meant by these terms. These terms which are mostly used arbitrarily,
often lead to misunderstandings and ought therefore be replaced by the following
definition.

Precoat filtration systems are technical separation process steps which in the simpliest
case comprises a filter, a feeding pump and the corresponding connecting lines including
the feedback of the product. Precoat basin, dosage pumps and instrumentation equipment
are supplementing the basis equipment depending on the process.

Construction and operation of precoat filtration systems are depend primarily on the kind
of product which has to be filtered and secondarily on the method the process is based
upon.

Precoat filtration is a special filtration process in which the filter media is flushed on a
base, e.g. a woven wire cloth, prior to the actual filtration operation.

The heart of a precoat filtration system is therefore any kind of filter which is according to
its construction suitable for the precoat filtration. In other words: only by the method and
not by the type of construction a filter can be defined as precoat filter. Therefore, beside
the classic construction types such as candle or vertical leaf filters very often layer filters,
filter presses and vacuum drum filters are used in precoat filtration systems.

Application:

Precoat filtration systems were mainly desingned for the filtration of medium to difficult
filtrable suspensions. They are particularly suitable for the discontinuous filtration of large
batches and/or for continuous processes. The easy adaptability to semiautomatic or fully
automatic operation processes is an important factor. A series of typical seperating tasks
in various industrial areas is listed below:



Examples for applications:

- filtration of liquid sugar and molasses by meant of activated carbon

- processing and purification of circulating systems for rolling oil, hone oil, grinding
agents and coolants

- separation of bleaching earth in the edible oil refining

- purification of electrolyte solutions in the galvanic industry

- seperation of catalysts in hydrogenation units

- seperation of catalysts in the process for hardening of fats

- purification of beer and wine

- purification of herbicides and insecticides

- removing oil from condensates and processing

Filter types:

The following types of filters are used in precoat systems:

- vertical leaf filter (Niagara filter)

- horizontal (centrifugal) pressure leaf filter
- candle filter

- filter press

- layer filter

- rotating drum filter

Pre-coating:

The process of precoating or pre-flushing is done by means of a suspension which is
pumped round via the filter. This suspension consists of the actual precoat material and a
suitable carrier liquid. Typical products for the precoating are siliceous earth, perlites and
cellulose as well as mixtures of the before mentioned or solids contained in the liquid
which is to be filtered such as bleaching earth, activated carbon, catalysts a.s.o.. Besides
special liquids suitable for the corresponding product in many cases already filtered
product is used as carriers liquid. In the simpliest case the unfiliered product is the carrier
liquid and contains the precoat material, e. g. in the filtratration of carrier catalyzers from
hardened edible oils.

Security or final filters:

In the typical types of filters for precoat filtration systems in which metal or plastic woven
wire cloths are used as basis for the pre-coating, the pores are wider than the particles of
the used precoat material. i.e. only by building a bridgeformations of the precoat particles
a fine filtration coat can be formed. These processes are the reasons for the excellent
cleaning characteristics of such filter elements. Their good suitability for semi-automatic
and fully automatically operating processes resides in this feature. The disadavantage of
this principle is clearly the lability of the pre-coat, i. e. ist sensitivity to operational
disruptions or product variations.



That means that in applications in which the product is not allowed to have more than a
certain content of particles, a ,security or final filter system* is required. Layer filters or
candle filters are representing the majority of the security filters which are often also
referred to as polishing filter or police filter. By the use of pre-manufactured filter layers as
support for the pre-coating materials the additional security filter can be omitted as these
filters are representing precoated filter and security system in one.

For this branch of filtration technology our Business Unit | offers optimized wire mesh
media for most different filtration devices and applications. Above all within the field of the
precoat filtration a wide range programme of high tensile PZ and KPZ wire cloths is
available. The most attention is paid to the field of filter media for centrifugal filters and
Niagara filters for the chemical industry and the food industry (filtration of beer).

Optimized in terms of their usage the woven wire cloths can be manufactured as discs or
ready cut to the size required. According to the requirement the wire cloth can also be
supplied in ultrasonic cleaned form.

In addition to the supply of filter media we offer as well customer specific solutions in the
field of ready-made filter cartridges/cylinders or special constructions. In the field of
application in this area we are using - if possible - an existing standard production
programme on filter candle basis.

Due to the large market share typical GKD filter wire cloths are available at short notice in
ready-made form.

article no.. type meshes  |thickness filtar opening water air-**
per of cloth | model |absolute| permeability permeability
inch in in in In | {ern? X min) in)/( ms)
(254 mm}{ mm pm gm
Ap = 200 mbar Ap = 2 mbar
19370140 (PZ 14 615x 132| 0,20 14 {17 -20 3,2 650
19370170 |\PZ 17 615 x 128| 0,21 17 j22-25 6 590
18370270 |PZ25S |615x102]| 0,24 25 |40-48 5,9 880
19370410 |PZ 40 287 x71 | 0,35 40 150- 565 8,2 1260
19370510 |PZ 50 171 x51 | 0,67 50 {64-72 71 1500
19370610 |PZ 60 171x46 | 0,57 60 |82-94 8,1 1820
18370810 |PZ80 S 128x 36 | 0,77 80 [98-106 7.1 2260
19371000 |PZ100L {171x33{ 0,60 | 100 [96-111 9,3 3500
19371501 |PZ150S | 107 x20 | 1,03 | 150 [200-215 9,1 3800
19371570 |PZ200S | 63x18 | 1,34 | 200 [210-225 11,3 3750
14375600 |KPZ 55 325x391| 0,73 55 |64-70 7,3 2200
19342001 |KPZ75 (400 x 1201 0,25 75 |72-78 13,6 3920




article no. type meshes  |thickness filter opening water- air-**
per of cloth | model |absolute| permeability permeability
inch in in in in 1/{cm? X min) inl/{m?s})
(254 mm) mm um pm
Ap = 200 mbar Ap = 2 mbar
13372305 GT 50 x 250 | 0,31 40 | 55-61 10,00 2670
13371400 GT 30x150 | 0,49 65 | 100-110 9,60 3480
13370705 GT 24x 110 | 0,74 85 | 117125 8,40 2960
13370170 GT 12x64 | 1,22 280-300 11,50 4350

article no. type meshes  [thickness filter opening water air-**
per of cloth | model |[absolute| permeability permeability
Inch in In in in 1 {cm? X min) inl/{m"s)
(254 mm) mm pm um
Ap = 200 mbar Ap = 2 mbar
14372701 KT 80x700 | 0,25 25 |35-38 6,20 700
14371700 KT 32x360 { 0,65 80 [95-105 5,50 1300

articte no, meshes meshes aperture wire diameter|wire diameter| *weight |openarea
per per in in in in in
inch cm? mm mm inch kg/m? %
(25,4 mm) {254 mm)
10378760 4,5 3 4,20 1,40 0,035 4,46 56
10378821 4 2 4,75 1,60 0,0630 5,18 56

per per In in in in in
inch cm? mm mm inch kg /m* %

{254 mm} (254 mm)
10375530 20 59 1,00 0,30 0,0076 0,87 59
10377926 8 10 2,48 0,70 0.0178 1,95 60
10377950 8 11 2,50 0,50 0,0200 1,06 69

* the density factor calculated with is 7.85 kg/dm?® for stee!
** measured values of the air permeability per DIN 53887 - B, deviation £10%
Each woven wire cloth is also available in different stainless grades.
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McMahon Traffic Analysis
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EMM AHON

TRANSPORTATIOM ENGINEERS & PLANNERS

January 10, 2017

John Niland, P.E.

Director Business Development
Invenergy LLC

One South Wacker Drive, Suite 1800
Chicago, IL 60606

RE:  Traffic Analysis for Water Source Option
Clear River Energy Center - Burrillville, Rhode Island

McMAHON ASSOCIATES, INC.
14 Breakneck Road, Suite 201

Lincoln, RI 02865

p 401-648-7200

PRINCIPALS

Joseph W. McMahon, P.E.

Joseph J. DeSantis, P.E., PTOE
John S. DePalma

William T. Steffens

Casey A. Moore, P.E.

Gary R. McNaughton, P.E., PTOE

ASSOCIATES

John ). Mitchell, P.E.
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McMahon Associates has prepared a traffic analysis to reflect the current water supply option for the
proposed Clear River Energy Center (CREC) in Burrillville, Rhode Island. This memorandum is
intended as a supplement to the original Traffic Impact Study (TIS) for the Clear River Energy Center
dated May of 2016 and provides details on the traffic operations adjacent to the proposed site as well as
the condition of the roadway along the truck route to the proposed site, relative to the water supply

source.

Water Connection Analysis

The revised analysis follows a decision by the Pascoag Utility District and the Harrisville Fire District
to not grant the facility access to the their water resources. Instead, water will be delivered to CREC by
truck from Johnston, Rhode Island. The capacity of each water truck is approximately 8,000 gallons,
resulting in an average of 2 trucks accessing the site per day during typical operations. The water
demand reductions were in part created by the use of trailer mounted mobile treatment to demineralize
the water through mobile demineralization trailers. Each trailer has a capacity of approximately
1,200,000 gallons before the trailer needs to be replaced. The trailer will therefore need to be replaced
once every twenty five days during typical operating conditions. Additionally, the reduced water
demand is also creating the potential of waste water disposal by truck, as the disposal volume is also
substantially less. The expected wastewater discharge from the site is approximately 1,440 GPD. The
trucks carrying wastewater have a capacity of 3,200 gallons, resulting in one truck accessing the facility

every two days to transport wastewater.

Ammonia Trucks

As previously discussed in the TIS dated May 2016, there are also aqueous ammonia trucks that access
the site. The TIS describes a bi-monthly occurrence of ammonia trucks assessing the site and therefore,
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these trucks were not previously included in traffic projections. The frequency has since been revised to
approximately once every other day. While the traffic impacts are still minimal, these vehicles have
been included in traffic projections for the proposed facility.

QOil Fired Events

In extreme winter weather conditions, the CREC’s ability to run on natural gas may be inhibited, and
therefore, the facility may need to run on oil for a short duration, as described in the TIS. In such a case,
the facility will require oil and additional water to run. The CREC is proposed to have an onsite tank
with capacity for 2,250,000 gallons of water for such an event. Similarly, the site is also proposed to
have an oil tank with capacity for 2,000,000 gallons. The capacity of these two tanks can service an oil
fired event lasting up to three days without additional resources.

After an oil fired event, the tanks will need to be replenished. Previously in the TIS, the oil trucks were
planned to be replenished over a short duration, resulting in an estimate 3 to 4 trucks per hour or
approximately 32 oil trucks per day. In an effort to reduce the traffic impacts of the truck deliveries
following an oil fired event, the duration of time to refill the onsite tanks has been extended.
Approximately 11 trucks per day will access the CREC facility to replenish the water tanks and
approximately 7 trucks per day will access the facility to replenish the oil tanks as well as an additional
demineralization trailer for a total of 19 trucks. The time required to replenish the tanks depends on
the duration of the oil fired event. Typically, these events do not have a duration that would totally
deplete the on-site tanks. In a worse-case scenario where the tanks were depleted, the oil and water
truck deliveries required to replenish the on-site supple would occur over a longer period which is not
expected to exceed one month. This results in approximately 19 trucks per day in order to replenish the
tanks after the occurrence of an oil fired event, and this number excludes the 3 trucks per day that
would be needed for typical operations. It should be noted that based on the on-site storage volumes
of water truck deliveries can be suspended for a significant length of time during severe winter storms
and resume once the roadways are cleared.

Therefore, after the occurrence of an oil fired event, there will be approximately 22 trucks per day
expected to access the site, (11 water replenish, 7 oil, 2 ammonia/waste water discharge/demin trailers,
and 2 typical water supply).

Peak Hour Truck Traffic

The majority of truck traffic transporting materials to the CREC facility will do so outside of peak
hours; however, to be conservative, it was assumed that approximately 25% of these truck trips will
occur during the weekday morning peak hour and weekday afternoon peak hours. Throughout the
course of the year under normal operating procedures, this amounts to one truck in each of the peak
hours (one truck entering and one truck exiting), resulting in two peak hour truck trips, as shown in
Table 1.
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Table 1: Normal Site Truck Trip Generation
Weekday Weekday AM Weekday PM
Daily Peak Hour Peak Hour
Description In Qut Total In OQut Total In Out Total
Normal Weather Operations® 3 3 6 1 1 2 1 1 2

(1) Based on normal weather water truck generation

During the oil fired operations and in the days following the oil fired events during which the on-site
water and oil tanks are being replenished, an additional three trucks are expected to access the site
during each peak hour, or six truck trips (three trucks trips entering, three truck trips exiting). As part
of the truck analysis presented in the TIS, it was previously assumed that the oil fired event alone
would require four vehicles per hour to replenish the onsite tanks. Since duration of time to replenish
these tanks has been extended, the number of daily and hourly trips associated with an oil fired event
has been reduced. Therefore, despite the increase in the daily number of trucks due to the water
deliveries, there is an overall reduction in peak hour truck trips from four trucks to three trucks (two
trucks resulting from the oil fired event and one truck for typical water operations). A comparison of
the expected daily and peak hour truck trip generation is shown in Table 2 below.

Table 2: Oil Fired Event Truck Trip Generation

Weekday Weekday AM Weekday PM
Daily Peak Hour Peak Hour
Description In Out Total In Out Total In Out Total
Qil Fired Event (Tank Replenishment) ® 19 19 38 2 2 4 2 2 4
Ambient Weather Operations® 3 3 6 1 1 2 1 1 2
Total Oil Fired Event Operations 22 22 44 3 3 6 3 3 6

(1) Based on oil fired event tank replenishment

(2) Based on ambient weather water truck generation

In terms of traffic operations during peak periods, the number of truck trips has been reduced by two
truck trips (one truck entering, one truck exiting) during the weekday morning and weekday
afternoon, in comparison to the analysis presented in the original traffic report. The change in
projected traffic volume has little impact on the traffic operations for study area roadways and
intersections analyzed. The revised traffic projections result in very minor decreases in delay and no
change in level-of service (LOS) at the study area intersections, as compared to the delay and LOS
originally reported. All movements at the intersection of Pascoag Main Street at South Main Street are
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still expected to operate at LOS C or better during the weekday morning peak hour and LOS E or better
during the weekday afternoon peak hour. All movements at the intersection of Pascoag Main Street at
Church Street are expected to continue to operate at LOS C or better during the weekday morning peak
hour and LOS D during the weekday afternoon peak hour. The critical exiting movement at the
proposed site driveway is still expected to operate at LOS A during both the weekday morning and
weekday afternoon peak hours. All movements within the study area intersections are expected to
operate under capacity and at acceptable levels-of service.

Roadway Impacts

Potential roadway impacts resulting from delivery of water from Johnston were evaluated and are
discussed below.

Water trucks accessing the proposed facility from Johnston would utilize I-295 north to US Route 44
west in Smithfield, to Route 100 north in Glocester. This is the same route that was evaluated in a
previous study as the primary truck route to the site for construction vehicles. As these are all high-
level, State maintained highways, the previous study found this route to be suitable for the additional
expected construction truck traffic. Based on this, the route would continue to be suitable for the
additional expected truck traffic necessary to operate the facility.

Based on the projected volume of additional trucks noted above, and assuming all water trucks are
within legal weight limits, the truck water delivery option from Johnston will not produce significant
additional burden on the State Highways along the route(s) proposed as noted above.
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Conclusion

The following conclusions have been drawn based on the analysis provided:

Two alternatives were considered to transport water to the CREC facility. The preferred
alternative is to transport water by truck to the site.

Transporting water to the facility by truck would result in approximately three (for average
ambient condition) additional trucks per day accessing the site.

Revisions were made to the ammonia delivery schedule since the TIS was published in May
2016. An ammonia truck will deliver to the site once every other day.

Revisions were also made to the oil fired event delivery schedule. After an oil fired event, trucks
will deliver oil and water to the facility to replenish the on-site tanks at a rate of 19 trucks per
day.

The estimated peak hourly traffic during the peak time of the facility is approximately three
trucks or six truck trips (three trucks entering, three trucks exiting) during both the weekday
morning and weekday afternoon peak hours, which is less than what was originally analyzed
as part of the May 2016 TIS. Therefore, the conclusions of the TIS in terms of peak hour traffic
operations remain valid.

The proposed truck route to the facility would be 1-295 north/US 44 west/Route 100 north which
was evaluated in a previous study.

The proposed truck route is able to accommodate the increase in truck traffic as a result of the
proposed CREC facility operations. This route would not experience significant additional
deterioration due to the transport of water to the site.

Very truly yours,

Mavacen (hdidre

Maureen Chlebek, P.E., PTOE
General Manager - Rhode Island
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Agreement Between Clear River Energy LLC
And the Town of Johnston
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WATERSUPPLY AND ESONOMIC DEVELOPMENT A GREEMENT

0f L (the
To 1,2 tavniclpal corporationorgantzed-inder the laws of d
(“Jolmston™ o “the Towi™), and Clear River ‘Energy: LLC, 4 limited Tiah (¥ company oigatized undes
the laws of the State of Delaware (“CREC”). Johnston afd CREC may each be referred to herein
individually as a “Party”, and collectively as“Parties”.

RECITALS

aiid. the

ACottity; Rliode Tsland,

water sérvices ¢

i Sperefor- &t Systein :Wh'i_h q_uri'e‘ﬁt_ljz pmwd
n, Rhode Tsland, {fhe “Water Bystem™);

WHERBAS, CREC is the developer of anominal ode thousand (1;000) MW modern; enérgy efficient;
dual-fuel combined cycle; thiermal gnergy penerition facility (the**Projeet’™), which subject to licensvire
by-the Rhode Island Bhergy Facitity Siting Board, will be:constructed and operated en certainreal
property-located-in Burrillville, Rhode Island;

WHEREAS, in connection with #he operation of the Project; CREC rotyires:4 ielisble sotree:-of waterii

sufficicy quanitities to mrest the Pioject’s deriand:

WHEREAS; CREC has designed.the Projee uch thatdts water dernand has been reduced fosthe point
where water-can be delivered-to the Frofectby fruck;

WHEREAS, tlie devélepitient of 4 Water Transport Faeility oreites:a wiiqueé econiomic development

opportunity in Johnston;

d hagagresd

WHEREAS, Jolinston hras the availablewater supply oapagit 8
s deiivand on

reliablesouree of water in:sufficient quantities to et
set forth herein;

WHEREAS, CREC and Mayor Josepli Polisena have negotiated ferms for the benefitof the Pro jectang.
the Town of Tohington In terms of esonomis ‘developinént;

WHEREAS, th Pioject reqitires redundancy in water supply; and

WHEREAS, Johnston desires fo. be the primary-water supplier or is willing to serve as the secondary
source of water supplyfor the Project:.

NOW THEREFORE, it consideratioirof thie mutual sovemnnts contaified ercin aind off oo diid
valuable conisideiation, the Feoeiptiand sufficiedcy of which is:héreby acknowledged, the Parties hereby
agree as follows:

1 Recitals: The foregoing recitals are lisreby incorporated Herein by this refetence

2, Water Supply.
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‘daily Water.Demand (defined below):

(8) Flow Rate.. During the Term {defined: below), CREC will purclase From. Johristor afid . Johnstoi,

shall supply 1o°EREC potable, freated water meefin g =il applicable state and. federal purity standards
(“Potable Water™) for-ise by and ifi conne tithie P - Joliniston shall sisniv fle Bend

th beitli corxibiistipn. nirbi 0
load average ambient conditions, the daily water demand:for tlie Pfoject will be suj
are fillgd af & loedtion located within the Town liniits. The Following approxima:

Imber ofircks

require 1y the waler usdgerates are based upen- the-ngsumption that the trockshaveamaximun

capétci.t‘y-. of 7,200 gallang.

Gy Average Operating Conditions. € BC estimaiidy waleh sage wates: dnriiig: thi
i ' 8,720 GPD. In turn, CREC estimates ffistip o 3 f
sipecied watery of the Prefect. However, up

¥
rage Demand’

Tpacts.

(i)  Replenishitg On-Sire Storny
the writer tanks whieli woild requiry itional 10 1
in subsection (i), dbove, for approximately 30 days: TH

§ the Maxintuin Demand Flow Rate,

(b) PoingefDelivery. Johtston shall deliver all Poiable-Water purswant'to thiis Agreement through a
iutually designited poirit of delivery (“Point of Delivery™ at.the “Water Transport Facility; orif
Johnston is-a secondaty-supply, a designared hydrantiof point of delivery, which shiall be equipped
with-a Water Meter (defined below) and backflow preventer, CREC-shull. tiake title'to the Potable
Witer at the Point of 'Deiive':y.;

(€) Quantity/Quality. Tohnston shiall imimediately notify: CREC of any condition in the Water: System
of which it learns. may affeet the:quality or quantity of water wipplied:to CREE by Johnston,

Water Supply Terms.

(&) Water Supply Rates;

@ Rate, Asfiull éonsideration for Joili s
the: Maximum Desiiand Flow Rate, CREC:5hi f Fohnton the:rte otherwise ap
all"customersocated with the Town’s service ared pet:one himdred (YooY standard cub 1
Potible Waitet suppliedfu ific Project. The Town:shall not-establish a rate-applicablesolely to
CREC.

afer 1 e Projectup to
i ' o

@i Invoices. Within thivty (30) days followitip the end of the-quaiter of the-talendar yeardn
which the commercial operations: date-of:the Project vépurs, Johnston:shill §éad an invaioe to)
EREBE detailing CREC's usageas:shown on the applicdble water meleri(“Water Moter™), any
usage-during the involced perisd by Additional Users (in order tdv.detevmfin'egmfy_-"G&M Fee
Adjustment ot WaiteirSiyply Pagitient Adjiistrient, if dny), and the afivo ot CRE
itsusage pursuant-to .thislAg,r@emﬁnt:'(gan *Trivoice”), CREG and Iohiistor agree ity rterly
paymeit for the first fhree quarters of the. calendar yearwill be based of-aceal usdge diid that the
quarterly payment foi the:fourth guaiter of the calendar year will he based.on the greaterof actual
usage-oflie dollar anount required 10 nicst the minimumianimal payserit. Johnston:shall
thereaftersend an Invoicé t6- CREC within thirty (30) ddys following eachsiccessive quarter
during the Term. |

etion wil Project; Joluston shall supply the Pro ect’s:

d by trucks that

urrendgs and. weatlier selated

i1 water teicks per day over thatirequired’

e
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onable istice. CREE shidd have:t] ] .'fthm.l_:hiar;
, 10 dispuie any item shown:onisuch Invoice (including,
d usage)'by giving.written.notive:fo Jolinston of such dispute,

. .. X Ty ’ . I T

ce;ythie Parties shiall wor of

limitation; the-payment. due-an
Following CREC s delivery of any such
determing whither the relevatit Tnvéice eon
Meter hds tran$mitted incoirect iiforiations

() CapagityReserve for Joluston.to Serve the:Secondary Source of Water Supply:

; Is:tie secondary gource of water supply, the:
Town will ideéntify's hydrany(s) of point of de fy withii: Joliiiston thatis serviced by Johnston
Wiiter wheré tucks owiiéd:of contracted by CREC could be filled on an as:needed basis subject
tothe:above water-supply. rates, “Secondary Source.of Water Supply” is defined'to mean that
CREC has a Water Supply and Econoniie Development Agresment within.the City 6f
Woionsticketas the “Primary Water Supplier™.

@ Secondury Supply Delivery. i Johsigt

(iD) Capacity Reservé Payinent, T Tohtistoni js the:-Secondary Source of Water Snpply
will pay to-the Town:of Johnsion Two Hundred 9 $200,000:
year for eapacity-reserve foi Jolinstani-fo act: o1
Piisject:

shall exteti
addition; C Y any :
Source of Water Suppli at fhe rafes st frth in Section:3(4)

(8) Development and.Location of Water Transport Facility; CREC will purchase-a-parcel of real
estate within Johnston fhat iy served by Johnston water, GRE € will githier coristruct a new Water:
Tranisport Facility or récondition an existiiyy b ng; should thers bey suitable-building:on the.
selected sife. CREC. will work: with appropriste:staff from Johnsion to. identify a-suitable parcel.
CREC alsereserves:the flexibility to lease:and develop a-suitable parcel. Notwithstanding;
CREC-and Johnston shall- enter into-a paymengin Tien of taxes. greement (the “PILOT
Aproement™ applicable-to the Water Transpost Facility fnchiding all associstod trigks,
eqiitpment and ofher réal and tangible-property. for a ferm of twenty (20)-years. The payments
under the PILOT Agreement shall bein lien «ofany and all taxes, assessments, Tevies, and/or
tariffy thittinay be insexistence or may be:enacted: relative t6-the Water Transport Factility; the
assooiated (rieks, equipment and all velared teal and tangible propierty. The paynents in lisy of
sych.1axes by CREG to thé- Townof Johnston:sliall be Tweo. Himdred Thousand and 007100
($206,000.00). Dollars.per ysar forthe tiwenty: (30) year teriu-of the PILOT Agreemant.

(b) Difett Paymeritto-Jokiiston Gorieral Fund foi: Taxpavier Relief: Duriig: i ety
Agreement, CREC liallp the Johiniston Geneial Fund for faxpa Suii-of Five
Hundred Thousand and 00710073 00,000.00) Dollars per year with asthres (3 %) percent
-escalation-every-year. Said payments willicommenceupen commereial opesation oftlie-Praject.

vittribution to;
ill’be utilized: for

(c} Contefbution;, Por the fiest five (5} yeats of this Agreermont; CREC will i
0) per-year Hiaf

Joliyston of Two Huiddred Thevsand:ind 007100:($200,000:0
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yourhpve_gmms at'the Administration’s discretion. $aid contributichswill comMmence ipgn
cemitieraia) aperation of the Project.

{d) Termifistion of Beoromie Developiient Payisnts, The econivmic devel puent paymonts as set
forth in subpalagraphs {8)-(c), above, shall goittinie duging.ihe terin:o; gregment,:so long
as the Projectremains licensed by the Rhiode-Island Bnéxgy Famhty Siting Bowrd, flic Wiiter
Tiansport. Facﬂlty continues to eperate: and be supplied waterin the amounts set Forth héreéin,
atid there fias'bgen no material br each of this. Agreement. If.duringihe term.of'this Agreement,-
stichian event ogcurs; payments: shiall cgase,

(e) Secondm -y Sowrce-of Water Supply The

2 can terntnate the Agreement. after th& Tiiitial Term for: any reason. by prevndjng

wrilten mtlce to thc “Town..

6.

Termination.

(®) Notice. CREC shall'haveihe right toterminate:this Agigém it for Caise &ffective: Upo wiitten
riotice f: om EREC10 Johnston, Following CRECs termination-of this Agreement, fiithier Pty shiall
liavé any obligation fo the other Party unde gréement; Asused heréiiy; “Cause”means
CREC”s.decision: {ini its sole discrstion) (o ¢ (1)-disoonitinue the. devciopmentof i, P _}ect prior
to the commencement of construction ofthé Projedt as a resull.of CRECs inabilfty A (
néeessary permiits, licenses or regulatory approvals for the ‘Project-or obtain finaficingfor the PleGCf‘
(ii): 1spensioh, or fermination of the Project’s Iicensure; or (iii)" CREC?s deeision to terminate
cominercial Project ofjérations; oy (i) iy thi event thattlic Town ds-in bredch of this Agreement.

Representations and Waryangies,

() CREC’s Representations and Warranties. GREC hereby TEprEseiits, Wirrants 4nd covendnts to
Ishiston. that;

(1) CREC ‘has the uiirestiioted fght and aitiority to exeoute this Agu, mem- Each : ereon
>s1gnmg thrsAgreement on behalf of ( SF(‘ 1s authQ e_ 6 dog . !

(i) CREC has the ability to adjistits daity Water Demand: through the use of« ‘on-site storage
tasks and other operational adjinstmentsibetwesi the Standard Dimand Flow Rate and the
Tnereased Demand: Flow Rate when operating-onnatual gés. CREE also hag the ability ta
its daily deinand fortruck deliveries-for: anyotilic Demand Flow Rates by: relying on sueh:pn:gite:
tanks.

(b) Johmston’s Representations and Warranties.. Johnstos, hiereby represents, warnts ard.covenants
o CREC that;

AT T e e
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the mortgagee, grantee or

() Johnston has the-unrestrictediright and autherity to:supply the Water Demand io-GREC.

(i) Johnston has themtresird ight nitd authority to-exceute tiis Agreement; Bich persen
Signing this Agreemienton bshalf of Johnston js:aut bhized to.do sb. Upoh execition by-al
Parties heretg, afid upbn approvels as.may bereguired by Johnston as aregulated water supplier,
this :Agreement shall consfitute a-vaiid and binding agreement enforceable against:Johnston in
aceordance with itg-terins,

Gv).  Noitiganoiis pending, and, to the best 6f Tolisiston’s knowledge: 10 acfons, elaims or
oilier le g_a]:‘Gt=administratwe.pmceed'ingsar-.e ‘pending; threatened oranticipated withrespeot to, or
which could affect; the Water System or ithe ability fo defiver the-Water Demand, T on
learns thatanysuch Titigation, action, claim, or proceeding iy threatenigd-or lins-been instityted:
Johiniston shall promptly delivernotice theredf to ' CREC arvd provide CREC wih petiodic npdates
of the status of said litigation, sction, claim-or:proseeding that is ongoing; '

Assipnment.

Assig

# € ments, CREC shall have ihie absoliste rig
withoiit obtanifig the:aensent of Johsisto, to fitianoe, inorgage,
transferto one of more Morfaagees (defined below)-any-and-all ofthe:
and/or any-or:all righfscandinterests of CREC 0. andio theProject,

aiid exclusive disoretio,
ypothépate; pledge or
ted hereunder,

n

(b) Non-Coflateral Assignierts. CREC shall hiave Sheright withours Iy
el canviey, assign oy tansferady orall o idery d sich transTer isrelited fo
the Project. CREC shall be relicved of all-of its ofs gations avisihg under this: Agresment from.and
afterthe effective date of'such ‘transfer, provided such rights:and obligations have been‘assumed by
such transierce.

(c) Acquisifion of Interesf, Theacqirsition 6f alt interests, or'any portioh ofdnterest, du CRECby-
another persen-shalf.not require the-consent of Johnston:or constitute a.breach ofany ‘provision of this
Agreement asid Johnston shall recognize the persan 4y CREC s proper successor;

§-acquired ofledsed the Town's water Systeni so long. as'shid efifity: cirters iiito an
agreement in: form acceptable te CREC, acceptance shall notunreasonably be withheld,
acknowledging the-obligations to supply-water under-the terms hereof. Notwithstaiding; if thg Town
becomies the Primaty Water Supplier to thie Project;:then the payments urider Section 4, hereof; §hall
contiftne to bemadeéto the Towwn for thia:term of this Agreément, despite such assignment, so long-as
the new: operater-of the Town's waler system is i compliance of the ferms-and conditions of this
Agreement.

iferest ivthis
ersoul-svlo is

- Mortgages Proteefipn, In the syeint thi aiiy docntibnt memotializiig wseeitrit
Agrecment. or'in gy patt of the Project (3 “Mortgage”), is entered Jrito:by CREC, themany.p
& beneficiary ofia Mbrigage (a.-“Mor# agee”)-shall, for:

nt

lign:thereof has been extinguishe:

flie Towi, The Taven thay assign this Agrecmentand:fic obligations Herepiider to




providedithat failure of CREC torgive notice ofany such Mortgagee-shall not coristitute a.defsult:uider
this Agreement and shall notinvalidate such Mortgdpe.

(a) -Notice of Default; Opporfunity to Guré, Aga jircoondition ‘to expréising Ay tights of remedies as
a result.aftany defanit of CREC, Johitston shall give 4 Notice of Default (defined below) to each
Mortgagee of 'which it kas notice, concurrently with delivery:of such notice to CREC. In the évent
Johuiston givesa Notice of Default, the:following provisions shall apply:

() TheMortgagee shiall have the'samig period afterreceipt ofthe Notice of Dofauli4
di faﬂi@; orcayse thesamne tobe ig d

avceptsuch performang a I’dﬁnstﬁn shallngttalce sy Aot
ot equity priorto the sxpirafion of the-cure petiods available

G Neither thie barkniptey or the fsolv noy of CREC shall besgrounds forterminafing this
Agreement ds long-as all niaterial obligations sTCREC whider the terms.of this: Ageeement are
performed by the-Mortgagee hivaecordance withi; the t6r§ hefdinder.

(b) New Agreciment to Morigagee,. 1f this Agreement terminaies-because of CRECYs defdult of ifithis'
Agroement is tejected or disaffirmed pursuant'fo bankuptey faw: g:creditors’
rights; Johnston shall, upen.written réqnest fit ' Morigag. lays aftersuch.
event; enter into anew water:supply agreement ofr fhi Lollowitig: téims wnd con

6)  Theterms of themew ag;gcment:.sheill‘.cqjmnquce. ofi:the date of termingtion, réjection o
disatffirnianee and shall contiime for the remainder of the: Term-and subject'to the same ferms-and
conditions sét forth in.this:Apreemert..

G The néw dgieemeitt.shiall be exetuted, within thifty (30) days after receipt.by Johnston- of
wiitten:notice-of the Mortgagce_?»s clection fo enfera new agreement, provided said Mottgagee:.

) pay ton all'monetary charges:payableby:
- i siceniént 4 If't

§bie of Beirig cured as
y:or.eause:to be performed,all non:

R ’C‘z’a.uﬁ3wouid-have}accmg@-u-nder
if thé: Hew agigerent; excepttliose dbligations

Agteéméit uf to the:dats of comirienceriesit:
which constitiufe-non-curable defaults;

(i) Atthe option‘ofthe Mortgagee, the new agreement may be-executed by a-desighee-of
such Motigagee without theMorfgagee assuming:the bardens and-obligations of CREC:

‘thereunder,

V) ~ The provisions of this-<Section 8 shall swiviVe flie termitation;
ofthis'Agreement and shall continvesin full foree:and.-effect-thereafier : > 2
Sectivn.9 were aseparate’and independent congract-made by- Johnston, CREC and such:
Moifgagee, and, fioni the effeotive date:of &nch termination, rejéction or disaffirmation-of this
Agreement fo-the date of execution and delivery of such iew agrephiént, Such Moitgagee firdy use
and enjoy the'Potable Water without hindrance by Jolmston or-any person: claiming by, thirough or




undesJolinsion; provided that 4ll-ofihe conditions foranew agregment as set forth erein are .
N N 1

euiviplied with,.

2oe's Cunsent to Artighdrnient, Terniiiation ot Suireider, Notwithstanding any provision
greement fothe conirary, | agreethatisolong as there-exists:anwnpaid ortgage;
this Agreoment shail:not:be.modified or amend -and Johmston shall-netacvept s can ationy,

] hig: Agreetient framy CREC firior to exgitation of fite Term without the prior
E agee. THiS provision isfor the expiiess benefit of and stiall'bs
enféroeable-by such Mortgagee: ‘

(@) No Waiver. No paymentmade to Johnston by ‘s Mortgagee shall constitute:an agreement:that
such paymentwas, in fact; due dnderthe terms of this-Agteenientand oMo gagse, having: 0y
payment-to Jolinston, fursvant ta. Liiston’s wiolighil, improper or misialeen fiotice or-demand,.shall.
be:entitled to the return-ofany such payment.

pel Gertificates; Bic:. Johnston shall éxecute such estoppel cerfificatey (eertilyi
matiers a5 € ay reasoniably réquest; fncluding-without linmitation thatsio defiy e
existSunder this Agrecinént; if such bethic ¢ase) atid/or consents fo-gssigatment (whether 6ref such
consent is actually required)-as CREC, any-fransferee of:CREC or Moﬂ_gagemnay reasonably request:
Trom time-o time, Thefailure of Johnston-to-deliverany: estoppel certificate-within fificen j
T st thetefor shall he:conolisive ‘e thati( i
foroe and éffect aud lias not been modified) (1) any-aoy
paid:through flic date:of'such written request: {
thetother certifications requested by CKEC i

10, Deéfauli/Remedies.

‘ defanltréqiiies, ia 5 ‘
(60) days-to-cure, the non--defanlfing Party shall:no

hrerenuderasJong as the defauilting Party conmmg HCes perd

of reoiipt-of Noticg.of Defaoltand thereafror sl cure'witli commbreially reasofia! ,
ave a te as fo-whethe, :a.paynient{s due hereunder, |

diligenice: Furthier, if the Partics:iave a'good faith dfsp) J
the afleged:defauliing; arty may deposil the:amountin.controversy (notinchuling claimed. :
consequential, special, exemplary or punitive damages) into escrow with-any-reputable hird party :
eserowee, of may interplead thé:same, wiiich amountshall teritjn unidistributed and shall noticerie
interést penalties, .and.no definlt shiall be-debrired t have-oocurred, uniil final decision.by acourf-of
cempetent jurisdiction: or upon agreement by the Parties. No such depositshall constitute-n waiver of
the defaulting Pariy’s right to institute legal action for recovery of such amonats,

(6) Remedjes
rematn ey

eXercise

any :a“?l

11, Indemnifies. Each Panty (the:“Indemnifying Party") sh&i’l&td@fend,i.fihdenlni"f_‘y;,;.and—"fhold‘ B
lavmless:the gtherParty (the: "‘I'n-demniﬁ*ed‘-sl!ar-’t-y"’i;includ-irrg:zifs agents; servants; employees; affiliates:

7



contractors, licensees, invitees, and/of-elected sfficials, from 4nd agatnst all:abil
(including reasonable attorneys' fees) oldiim, demands, and actions. ofahy nafire what o]

' y,ideiith; phiysival damage.or fines which arise-out:of ot are connected with, orclaimed to:
OT0rb8 Sofingeted. with;: the Indemminifying, Paity’s viglation of any applicible wateruse
regulations, hazardous mateiials regiilations, of regilations fromulgated by RIDEM and/or RIDOL,

12.  Nofice. All notices or-other communications required or permitied by this Apieeinent, including
ston; shall bie:ity writing

and. shetl'l_:be'ﬁg@ined:g?ve‘mwhen-.-p;-:rsona]b{-::d elivered to
tivia: facsit "i-]g:\}'tiﬂl-;cgnﬁ'_ljp_x;a‘ﬁimi or the'next business-day. if sent
positiithe Wnited Btates il firstelass, postageprepaid;

=
£
o
‘g::
e
=
&
&
o

certified, addressed as follows: o
Ifio Johiistoms 110 CREC;

d 02419
- — I
Fax: f0[-55%-€L3)

Atd:_ M ‘:&Dﬁ

Either Party may: chiiﬁgceitiéi%iﬁﬂr"essi fmpurpas
change to the-other Parties inthe munrier provided

ardgraph by givifig writteti notice of siich
T paragraph

13.  Notice of Primary or Secondary Supplier Status, CREC shall provide Johnstoh With wiittén

K

befors_Aamm B diTas 1o whether,Johnston will serve:as-a primary or:secouilary supplier. If

notice o, 4 ! ; :
ry-supplies, the payments under Sectivn 4-above, would dot'be applicable,

Totiston. is:a secordy

14, Miscellaneous,

(a) Emergency. Bither party may terminate or suspend:its obligations under this:Agréement by
reasenable advance written notice fo the otherin order to protect the public health and safety of:its
agents; servants, employees, affiliates; contractors; licensees, invitess and inhabitants-pursuantdo a
written-declaration of'a:health or safery. inerganty Uy either Paity: Both Pactics shall fardiwiti
fhereafter jointly address any such issues so-a3 to promptly vemedy He:sanic arid efféct
intention and purposcsof this-Agreement.

‘ T oted Party-shiall.use ifs reasonabile
-of nonipsiforingg diid shall contiine performanice hersunder.
wheneversuch causes are removed.. As:used herein, Force Mijenive” means fire, -earthignake, flpod,
or other casualty, condemnation-or accident;:strikes-or labor- disputes; war, civil stiife or othér
violedte; any 1w, drder, proclanmation, regulation; ordinance; aotion;
government agency or utititys of-any other act'or condition
hereto. .

6&;-action; demandor requirement.of any
beyond the reasotiable ontrel-of & Party

(¢). Buccessors/Assigns. This-Agreement shallinure-to the benefit.of and be:binding upon GREC and
Johnstori:and, torthie extent provided in any assignment or-other transfer pernsited hereunder;, any




tragsferee,-and their respective heirs, transfetses, successorsand: ‘assigns, and all persons-claiming
under thiem.

(d) Enm'e Agrecmeuthmendmenm Th

péisedes. any-an all bral ar wnllen %reemcnts, Al
heated as. rilsuch Ppr owmaus were’ seﬁ forth an the b

1ep1csentatmn respectmg heie
this Agmement ora p1 evions Wx

' that 10, matenal
Agreement shai have nccul'wd and
- GIHZC bl amendmg‘ his Ajg ]

! 1 'ay"h’ 'rcaébnahly'requg cd by
thie provisiong contained in this Agiterént or for Ji
any trans{éree of CREC or Mertgagee.

() Legal Malters, This Agreement shall be ‘governed by and: interpreted in accord anee wnh the Iaws
of the State of iode Tsland, Ifthe Parfies: ‘are winble-to resolve atnicatily
or in connigdtion with.this Agreefi Migy-agroe thiat-Such dispuite skall be & l’ved in tlie State- courts
located.in the Providéiiee: County, Rhode:Island. The:Parties agree:-tlmt any. rule-of constmctlon to:the
eﬁ"ect-ﬂmt ambu uities. are- to be 1esolvedm favm of cxtherParty 8

i1+ -5 rcmédy undes this
'er ns reascmable attemeys fees :and:costs:in-connection with such

remammg provxswns héreofshall remam in fulI fm‘ce and effec f, ummpcured by fhe hoidmg‘

(8) Counterparis. This Agreement:may be-execuiedin. counterparts; each of which shall bs degmed
an eriginal wnd all of ‘whici whin takew together shall congtityte ot and thesame doctinent,

(h) Parm_ershxg. Nothmg cofitained. in this Agfeement shall be constiied to createan aséciation,
! ; ftustor pastuership, covenant, obligation or- Hability oo or with regard:ic any oneor
more Parties in this Agreement;

(i) Coutihpgnolesto Aptseirient, This Agrecmeit is. expressty sulijéof to and conditionsd apon the.
Préject seeurifg final ficensute froni the Rlisde Island B Energy l*ac!lrty-Sltx ng Board with all
applicable: appeals-periods-having expired, said livensure remammg in-full force and effect: ‘during the.
Term heresf; andthe Projectcoming-to financial closure-on Project finance on terms deemetd
aceeptable to CREC in CRECs sole discretion, If said contingericies aré notsatisfied, the obhgatmns
of GREC. and/of CREC: heéteunder do not gome:fnto force.and.effect,

[signatures-on following puge]




IN'WITINESS &
representatives, have-cj = -
and. certify that they have read, nndersia

JOHNSEON: CREC:

TOWN OF JOHNSTON CLEBAR RIVER ENERGY LLC;
a Delavware limited liability j

COTBPAIF—,
( > . NG ‘
By-:méﬁww\ crlian Byl T OANALAD NS >
Narner Jodeph-M: Polisena Nafnes__ el
Title: Magor Titlé
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EXHIBIT A
WSA:Appioval:

[see-atlavhed]
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Town of Johnston

RESOLUTION OF THE TOWN COUNCIL

. No. 2017-5
In Favor: -4 Opposed: ﬁ'ﬂ
.)  r—ei—— 7 /z% D
Council President” Date '
Be it resolved that:
Whereas, The Town is desirous of entering into an agreement for the sale of water; and;

Now, therefore, be it resolved that we, the members of the Johnston Town Council hereby ratify
and authorize Mayor Joseph M. Polisena to enter into the attached Water Supply and Economic
Development Agreement between the Town of Johnston and Clear River Energy, LLC for the
Dpurchase of water from the Town of Johnston.

Resolution 2017-5 shall become effective immediately upon the date of its passage.

Robert V. Russo, Councilman
Distrier4

oo (e

Iéo/bgrtﬁ].uCz'v ti, Qouncilman
District-5

kel J el

Richard J. D@{no 111, Councilman
District-

S

Anthony A. Verardo, Councilman

]
/»)Ef /E’ 4 f f District-2
Attest £~ ‘ A e
Vincent P. Baccari, Jr., T oﬁ Clerk % [Z -
I~ JW

David J. SanMouncilman
District-3

Official Document




Appendix G

Memorandum of Agreement Between Clear
River Energy LLC and Benn Water
& Heavy Transport Corp.
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VIA E-MAIL

January 6, 2017

Benn Water & Heavy Transport, Corp.
c/o Charles Soloveitzik, Esq.

Two Elm Street

Westerly, R1 02891

Re:  Clear River Energy Center located in Burrillville, Rhode Island (the *Project”)
Memorandum of Agreement to Enter Into Water Supply and/or Ti ransport Agreement
Dear Attorney Soloveitzik:

This Memorandum of Agreement to enter into a Water Supply and/or Water Transport

Agreement (this “MOA™) expresses the intent of Clear River Energy LLC, a Delaware limited liability
company (“CREC”), and Benn Water & Heavy Transport, Corp. (“Benn Water”) to have Benn Water
supply and/or transport water necessary for operation of the proposed Clear River Energy Center (the
“Project”) to be located in Burrillville, Rhode Island (collectively, the “Transaction™). CREC and Benn
Water are sometimes referred to in this MOA as 2 “Party” or collectively as the “Parties”.

The Project will require a secure source(s) of potable process water for its use in generating electric

power. The Parties, therefore, have agreed to pursue the Transaction, the basic terms of which are as
follows:

1.

Water Supply. Subject to a Water Supply and/or Water Transport Agreement, Benn Water has the
right to supply water up to the quantities described below.

Water Transport. In the event, CREC secures alternate services of water supply, Benn Water
would transport and/or supplement CREC’s transport of water from a supply “Point of Delivery”
to the Project as requested.

Water Usage. CREC estimates that the water usage rates required for the Project will vary
somewhat throughout the year. The following approximate number of trucks required to satisfy
the water usage rates are based upon the assumption that the trucks have a maximum capacity of
7,200 gallons,

a. Normal Operations. CREC estimates water usage rates during the year of approximately
13 GPM, or 18,720 GPD. In turn, CREC estimates that up to 3 truck deliveries per day
will be required to satisfy the water use needs of the Project.

b. Replenishing On-Site Storage. CREC may need 1o replenish the on-site water storage tanks
which would require up to an additional 10 to 11 water trucks per day for a total of about
13 trucks per day for approximately 30 days.

Due Diligence. CREC, at its sole cost and expense, will retain a consultant to work with Benn
Water to conduct all necessary due diligence with regard to Benn Water’s source water, water
chemistry, adequate volumes, and Benn Water’s ability to deliver required volumes both in the
summer and winter seasons. Due diligence will be completed within twenty (20) days and to

1




CREC’s sole satisfaction. CREC agrees to reimburse Benn Water for all reasonable professional
costs incurred with regard to the due diligence conducted in finalizing the Water Supply Agreement
by and between the Parties.

S. Water Supply and/or Water Transport Agreement. [n the event Due Diligence is completed to
CREC’s sole satisfaction, the Parties will negotiate in good faith and enter into a long-term water
supply and/or transport agreement (the “Water Supply and/or Transport Agreement”) governing
said supply and/or transport, which shall include, at minimum, the terms outlined herein.

6. Payment Terms. The terms of payment and transport capacity reserve with regard to the proposed
Water Supply and/or Transport Agreement are confidential and are therefore, set forth in
Schedule 1 attached hereto and incorporated herein.

7. Delivery Off-Peak. Benn Water agrees to provide deliveries of water to the Project site off-traffic
peak and beyond regular business hours of operation, as required by CREC.

8. Water Delivery. Benn will provide specifications for insulated, stainless steel tanks with internal
valves for winter season delivery.

9. Other Commercial Terms. The Parties agree to negotiate other standard commercial terms in
good faith,

10. Confidentiality/Public Announcement.

a. The Parties each agree to keep confidential the existence, status, or terms and conditions
of this MOA, including, without limitation, any compensation or lack of compensation
hereunder (collectively, the “Confidential Information™), and not to disclose or otherwise
convey any portion of the Confidential Information to any person other than the disclosing
Party’s attorneys, employees, family members, affiliates, potential third party power
purchasers, potential financing parties, agents or representatives and other personal
advisors who need to know such information for the purpose of assisting the disclosing
Party in connection with this MOA or pursuant to lawful process, subpoena or court order;
provided the disclosing Party in making such disclosure advises the party receiving the
information of the confidentiality of the information and obtains the agreement of said
party not to disclose the information. It is further understood and agreed by the Parties that
money damages may not be a sufficient remedy for any breach of this Section 10 and that
the non-disclosing Party shall be entitled to seek specific performance and injunctive or
other equitable relief as a remedy for any such breach without the necessity of posting
bond. Such remedies shall not be deemed 1o be the exclusive remedy for breaches of this
Section 10, but shall be in addition to all other remedies that may be available at law or
equity.

b. The Parties shall consult with each other on the desirability, timing and substance of any
press release or public announcement, publicity statement or other public disclosure
relating to this Transaction or the fact that negotiations between us are being held. Each
Party agrees not to make any such public disclosures without the prior written consent of
the other Party as to the content and timing of such disclosure; provided, however, that
either Party may make such disclosures as are required to comply with applicable law.



e Effective Dakc. and ceruft that they have read. undersiand and agiree 1o the wrmis and conditions of
this Memotuduin of Agroement

BENN WATER: CREC
Benn Water & Heawy Transport, Corp Clear River Lnergy LLC,
a Rbode 1eland eorpomtion, a Delanare Imided fudalas compan

By Tm_.{-’ M By T n*‘?thﬁ%

Namel | JEFRARY X Efarr . Name
Tile _PAGIZOGAT mic Vice President

Daw: [~ G~ /¢ Dae
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