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Executive Summary

Westchester County owns and operates four (4) Wastewater Treatment Plants (WWTPs) that
discharge to the Long Island Sound (LIS), including the 6 million gallon per day Port Chester
Wastewater Treatment Plant (PCWWTP). In an effort to enhance the water quality of Long
Island Sound, NYSDEC modified the LIS WWTP SPDES Permits to include new limits on total
nitrogen (TN) and other pollutants. Westchester County and NYSDEC subsequently negotiated
an Order on Consent which requires Westchester County to meet the aggregate 12-month rolling

average TN discharge limit by August 1, 2017.

The nitrogen reduction improvements are being implemented in a phased approach. Under the
terms of the Order on Consent, Westchester County was required to prepare a Second
Engineering Plan by December 31, 2011, to evaluate additional nitrogen reduction alternatives
that may be necessary for Westchester County to meet the aggregate 12-month rolling average
aggregate TN discharge limit. This Basis of Design Report further develops the conceptual
design of the upgrades to the PCWWTP presented in the Second Engineering Plan.

The Second Engineering Plan recommended modifying the existing RBCs to increase the
effective surface area of the RBC media plus the construction of an eighth train of RBC units to
produce conditions that are more conducive to the nitrification process. The Second Engineering
Plan also recommended verification through pilot testing of the level of nitrification that can be

achieved in the RBCs prior to installing all eight trains.

Accordingly, Westchester County is undertaking the improvements at PCWWTP in a phased
approach. Phase I will involve the modification of one existing RBC trains to achieve
nitrification. The modified RBC will be operated for one year to test the performance of the
nitrification process. This full-scale pilot testing will determine the configuration of the RBC
trains and will provide essential data for the design of the DN BAFs if necessary in the future.
Phase II will involve the upgrade of the remaining six RBC trains for nitrification and the

construction of an eighth RBC train.
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For Phase I, construction must be completed by December 31, 2013. Construction will be
immediately followed by the operation of the pilot facility from January 2014 through December
2014. For Phase II, construction must be completed at the PCWWTP by December 31, 2016 and
commencement of operation and compliance with the new permit limits by August 1, 2017, in

accordance with the Order on Consent.

The probable costs of construction in August 2012 dollars are approximately $3.2 million for
Phase I and approximately $25.7 million for Phase II. The probable construction costs for Phase
I at the anticipated midpoint of construction of August 2013 are approximately $3.4 million. The
probable construction costs for Phase II at the anticipated midpoint of construction of March

2016 are approximately $28.8 million.
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Section 1 Introduction

1.1 Background Information

Westchester County owns and operates four (4) Wastewater Treatment Plants (WWTPs) that
discharge to the Long Island Sound (LIS). These LIS WWTPs (Blind Brook, Mamaroneck, Port
Chester and New Rochelle) operate in accordance with State Pollutant Discharge Elimination
System (SPDES) Permits that are issued by the New York State Department of Environmental
Conservation (NYSDEC).

In an effort to enhance the water quality of Long Island Sound, NYSDEC modified the LIS
WWTP SPDES Permits to include new limits on total nitrogen (TN) and other pollutants. The
revised SPDES Permits include an aggregate 12-month rolling average TN discharge limit for all
four LIS WWTPs. Westchester County and NYSDEC subsequently negotiated timelines and
deliverables for Westchester County to complete certain projects and meet the revised permit
requirements. These requirements are outlined in an Order on Consent dated December 30,
2008. The Order on Consent requires Westchester County to meet the aggregate 12-month

rolling average TN discharge limit by August 1, 2017.

The nitrogen reduction improvements are being implemented in a phased approach. Currently,
nitrogen reduction improvements are being constructed at the Mamaroneck and New Rochelle
WWTPs. Under the terms of the Order on Consent, Westchester County was required to prepare
a Second Engineering Plan by December 31, 2011, to evaluate additional nitrogen reduction
alternatives that may be necessary for Westchester County to meet the aggregate 12-month
rolling average aggregate TN discharge limit. In the Second Engineering Plan, it was determined
that improving the Port Chester WWTP was the most cost effective treatment solution based on
the potential TN discharge gap on a cost per pound of TN removed basis for current flow

conditions and will allow for additional upgrades should further removals be required.

The Second Engineering Plan noted that nitrification appeared to occur spontaneously in the
Rotating Biological Contactors (RBCs) at the Port Chester WWTP under certain conditions. The
Second Engineering Plan recommended modifying the existing RBCs to increase the effective

surface area of the RBC media plus the construction of an eighth train of RBC units to produce

1-1



Archived File - May Not Be ADA Compliant

conditions that are more conducive to the nitrification process. The Second Engineering Plan
also recommended verification through pilot testing of the level of nitrification that can be

achieved in the RBCs prior to installing all eight trains.
1.2 Purpose

This Basis of Design Report further develops the conceptual design of the RBC upgrade
presented in the Second Engineering Plan. It does not address the design or construction of the
DN BAF process; that will be discussed in a later report. The Report outlines the upgrades and/or
additions required at the PCWWTP to meet the above permit limits and improve the overall
operation. This Report outlines the basis of design for the major components of the project and
establishes the criteria by which the design of the various facilities will be developed to
completion. In some instances, where appropriate, alternative processes or configurations are

developed and evaluated.

This Basis of Design Report represents 30% completion of design for the project. The upgrades
outlined in this Report are only preliminarily designed such that overall sizing and performance
requirements are established. They do not reflect all of the design details such as piping, valves,
materials, etc., which may be required to construct a fully functional project. These additional

details will be developed during later phases of design.
1.3 Design Approach

The Port Chester WWTP is a critical piece of infrastructure for the health, commerce, recreation
and beauty of Westchester County and Long Island Sound. The upgrades of existing facilities
and the construction of new facilities described in this Report will be designed to maintain and
improve upon the quality of the wastewater treatment operation. The specific elements of the

project will be designed to meet the new permit conditions described above.

The Port Chester WWTP is located on a relatively small site and is bounded by existing
development on three sides and water on the fourth. A significant amount of land is not available

for the construction of new facilities. Where existing facilities are upgraded or new facilities are

1-2



Archived File - May Not Be ADA Compliant

constructed, they must be coordinated with the existing facilities as well as the ongoing treatment
operations. The wastewater treatment plant operates 24 hours per day, 365 days per year.

Wastewater treatment operations must be maintained during construction.

The design of this project will conform to the latest editions of the following standards:
e Recommended Standards for Wastewater Works, Great Lakes and Upper Mississippi
River Board (GLUMRB) (“Ten States Standards™).
e New York State Building Code.
e New York State Chemical Bulk Storage Regulations.
e National Fire Protection Association (NFPA): NFPA 820 — Standard for Fire
Protection for Wastewater Treatment and Collection Facilities; additional NFPA

Codes as applicable.

In addition to the above codes and standards, design will be performed in accordance with
industry-accepted practices and references. These references include:
e EPA Design Manuals and Guidelines.
e Manual of Practice No. 8 — Design of Municipal Wastewater Treatment Plants, by the
Water Environment Federation and the American Society of Civil Engineers (“WEF
MOP-8”).
e Guides for the Design of Wastewater Treatment Works (“TR-16")
e Wastewater Engineering — Treatment and Reuse, 4™ Edition, by Metcalf & Eddy, Inc
(“M&E”).
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Section 2 Existing Conditions and Proposed Improvements

2.1 Existing Conditions

The current SPDES permitted flow to the PCWWTP is 6.0 MGD. Wastewater is conveyed to the
plant by the collection system through a 48” sewer. The influent flow passes through two
mechanically-cleaned bar screens and two grit removal channels followed by a Parshall flume
flow meter before entering the influent wet well where it combines with the flow from the plant
drain. The flow is then pumped to four primary settling tanks after which it flows through two
aeration chambers and on to the seven rotating biological contactors (RBC) trains followed by
the two final clarifiers. Plant effluent is disinfected by chemical chlorination in the effluent wet
well. The final effluent is then pumped via a 30” diameter force main to a junction manhole near
Rye Town Park in Rye, NY, where it combines with the effluent flow from the Blind Brook

WWTP prior to being discharged through the outfall pipeline to Long Island Sound.

The solids handling processes include the influent screening and grit removal operations. Rags,
debris and grit from these operations are discharged into hoppers and removed from the site by
truck for disposal. Settled sludge from the primary settling tanks and final clarifiers is pumped to
the two gravity thickeners. Thickened sludge is then sent to the sludge storage tanks and is then
pumped into a sludge truck for disposal offsite. In addition to the sludge captured onsite, the
PCWWTP also processes primary and secondary sludge from the Blind Brook WWTP which is
pumped via an 8” force main to the head of the plant and/or directly to the gravity thickeners.
Scum collected from the primary settling tanks is pumped from the scum well to a truck for
offsite disposal. Scum collected from the final settling tanks and the gravity thickeners is

returned to the head of the plant via the plant drain.

The design of the treatment improvements is based on the anticipated conditions following the
primary settling tanks, including the impacts of plant recycles, based on historical data for
influent loading conditions and plant performance. The design is based primarily on the mass
balance prepared for the Plant Evaluation Study dated 2006 prepared by Malcolm Pirnie, Inc.,
which was based on plant data collected from 2002 to 2005. An analysis of data collected from
2008 to 2011 was prepared for this Basis of Design Report. The 2008-2011 data resulted in

significantly lower influent flows and pollutant loading rates than the 2002-2005 data, apparently
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due to higher precipitation totals in the 2002-2005 period. The design is therefore based on the
higher loading rates from the 2002-2005 data as it results in a more conservative design. The

following is a summary of the design flows and loads used for this Basis of Design Report.

Design Primary Effluent Flows and Loads
Parameter Average Day Max Month Max Week

Flow (MGD) 7.9 9.5 10.7
TSS (Ibs/day) 6,300 12,600 15,100
BOD (Ibs/day) 7,500 13,200 14,500
sBOD (lbs/day)* 2,100 3,700 4,000
TKN (Ibs/day) 1,230 1,530 1,750
NH3-N (Ibs/day) 860 1,060 1,220
Alkalinity as CaCOs3 5,000 6,000 6,700
(Ibs/day)**

*Calculated using average PE sBOD/BOD ratio of (.28 obtained from analysis of current data.
**Calculated using assumed PE ALK concentration of 75 mg/L.

2.2 Proposed Improvements and Phasing

As outlined in the Second Engineering Plan, the extent of treatment required at the Port Chester
WWTP is dependent upon the performance of various aspects of Westchester County’s LIS
Nutrient Reduction Program including the performance of the Mamaroneck and New Rochelle
WWTPs. Accordingly, Westchester County is undertaking the improvements in a phased
approach.

Phase I will involve the modification of one existing RBC trains to test the performance of the
nitrification process. This full-scale pilot testing will determine the configuration of the RBC

trains and will provide essential data for the design of the DN BAFs if necessary in the future.

Phase II will involve the upgrade of the remaining six RBC trains for nitrification and the
construction of an eighth RBC train. A denitrification process — identified in the Second

Engineering Plan as a denitrification biological aerated filter (DN BAF) — will ultimately be
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required following the RBC process to complete the nitrogen reduction process. The design of
the denitrification facilities will be addressed in a subsequent report. The decision to proceed
with the design of additional TN removal facilities will be based on the anticipated TN discharge
gap resulting from the TN discharge reduction achieved at the Mamaroneck WWTP. The Second
Engineering Plan established February 1, 2014 as the date by which this decision will be made
by the County. The TN discharge performance of both the Mamaroneck and New Rochelle
WWTPs will be known by the end of 2014 and a second date of January 15, 2015 was
established to determine the extent of the improvements necessary to close the TN discharge gap.
Construction of these facilities is required to be completed by December 31, 2016 and the

aggregate TN discharge limit must be met by August 1, 2017.

It is possible that the TN discharge gap will be less due to higher performance of the nitrogen
removal facilities at the Mamaroneck and New Rochelle WWTPs and also due to a lack of
development in future flows and loads and less costly measures may be appropriate at the Blind
Brook WWTP. Details of the recommended program are included in the Second Engineering
Plan. Should new information become available, Westchester County maintains the right to

amend the Second Engineering Plan with NYSDEC approval.

23 Future Conditions
Predictions of the future effluent quality cannot be made as the future process configuration and
performance is currently unknown, pending the determination of the TN discharge gap and the

results of the Phase I pilot testing. However, the upgrades to the RBCs will be designed to meet

the discharge limits as required in accordance with the SPDES permit and the Order on Consent.
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Section 3 Rotating Biological Contractors (RBCs)
3.1 Basis of Design

The secondary treatment process at the PCWWTP currently consists of rotating biological
contactors (RBCs) and final clarifiers and is designed for treatment to conventional secondary
standards only. During the evaluation of the existing facilities for the preparation of the
Engineering Plan and Second Engineering Plan, it was noted that the existing RBCs appear to be
nitrifying under certain conditions. By increasing the effective surface area of the RBC media
and maintaining the proper environmental conditions, it is anticipated that higher rates of
nitrification can be achieved. Pilot testing is necessary to determine the extent of nitrification that
can be realized in the RBCs and to determine the design criteria for full scale implementation. In
addition to the potential need for the treatment process to achieve nitrification, the RBC
equipment was installed in the mid-1980s and has reached the end of its useful life and is in need

of replacement.

As previously indicated, the implementation of the RBC upgrade will be completed in two
phases. Phase 1 will modify one of the existing trains to test nitrification performance and
determine the criteria for full scale implementation. Phase II will upgrade the remaining RBC
trains depending on the project track chosen by Westchester County. If needed to meet the
County’s aggregate nitrogen discharge limit, the remaining six RBCs will be upgraded for
nitrification and an eighth RBC train (known as RBC-4) will be constructed. Denitrification to

complete the nitrogen removal process could be added at another location within the plant.
3.2 Existing RBC Process and Equipment

There are seven existing RBC trains. The existing RBC equipment was manufactured by LYCO,
which was then a division of U.S. Filter (which is now Siemens). Each RBC train contains six
RBC units 12’ in diameter. The process is currently designed for secondary treatment consisting
of three stages:

e Stage 1: 4 units with an area of 100,000 sf per shaft.

e Stage 2: 1 unit with an area of 150,000 sf per shaft.
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e Stage 3: 1 unit with an area of 150,000 sf per shaft.
The stages are separated by wooden baffles. Each individual RBC unit is enclosed within a
fiberglass cover. Influent flow to each train is controlled by two downward-opening weir gates
and a fixed influent weir. Effluent from each RBC train is discharged over a fixed effluent weir.
The existing RBC units also include valves and piping to permit the operation of the process in a

step-feed configuration as discussed below.

The existing RBCs are driven by 5 HP electric motors. Variable frequency drives (VFDs) were
provided with the RBCs when they were installed. However, plant staff indicated that the VFDs
have been operated in bypass mode and the RBCs driven at a single speed for most of their

operating life.

According to plant staff, the operation of four trains is required to meet permit conditions and
normally five trains are in operation at one time. Plant staff indicated that passage/treatment of

high flows during wet weather events is generally not a problem with five units in operation.

The existing RBC equipment requires significant maintenance for the equipment to remain

operational due to broken media support frames and drive assemblies.
3.3 Phase I — Nitrification Pilot Evaluation

Under Phase I, one existing RBC train will be modified to test the performance of the RBCs for
nitrification of the primary effluent. RBC-8 has been selected for modification due to its
accessibility for construction, ability to be isolated from the other units for both construction and
operational purposes and proximity to the selected temporary chemical feed system location. The
upgrade of RBC-8 under Phase I will include the replacement of the rotating mechanism, motor
and drive assembly, media, diffusers, baffles and covers. The media support frames will be

stainless steel.

The preliminary design of RBC-8 under Phase I consists of a 5-stage process:
e Stage 1: 2 units @ low density (106,000 sf/shaft, minimum)
e Stage 2: 1 unit @ medium density (127,000 sf/shaft, minimum)
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e Stage 3: 1 unit @ high density (159,000 sf/shaft, minimum)
e Stage 4: 1 unit @ high density (159,000 sf/shaft, minimum)
e Stage 5: 1 unit @ high density (159,000 sf/shaft, minimum)

It is anticipated that the specifications will name the following RBC manufacturers:
e Siemens

e Seprotech Systems

The pilot test will be operated for approximately 12 months in order to encompass seasonal
variations in flows, loadings and environmental conditions. Modifications that could be made to
the process during the testing period to determine their impact on performance include the
removal of baffles and variations in the chemical dosing rate. An evaluation report will be
prepared at the end of the pilot test summarizing the results and providing an analysis of the

potential improvement in Westchester County’s aggregate nitrogen discharge.
3.4  Phase Il - Upgrade of RBCs

Under Phase II, the remaining RBCs will be upgraded based on the project track selected by
Westchester County. If required to meet the aggregate nitrogen discharge limit, the RBCs will be
upgraded with the higher density media in a nitrification configuration. The design of the RBC
media will be based on the results of the pilot testing but it is assumed that the 5-stage
configuration described above will be utilized. Construction of one additional RBC train is
required to provide the capacity required for nitrification. The new RBC train (to be identified as
RBC-4) will be identical to the existing RBCs and will be located to the south of RBC-3.
Relocation of the existing influent and effluent channels adjacent to RBC-3 is required to

construct the new process tank.

The upgrade of RBCs will include the replacement of the rotating mechanism, motor and drive
assembly, media, diffusers, baffles and covers. The media support frames will be stainless steel.
The center shafts will be carbon steel with an epoxy coating to reduce corrosion; stainless steel
shafts are prohibitively expensive due to the wall thickness required to support a fully-loaded

RBC.
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It should be noted that constructing the project in two phases adds some complexity to the
specification of the RBC units. There are several options to be considered by the County:

1. Under both the Phase I and Phase II projects, multiple vendors will be specified that
can provide the specified equipment in accordance with public works bidding rules.
Under those rules, it cannot be guaranteed that the same vendor will provide the
equipment under Phase II for RBCs 1-7 that provided the equipment under Phase I for
RBC-8 resulting in two different manufacturers (and spare parts and O&M
procedures) for the essentially identical pieces of equipment, which is not desirable.

2. Alternatively, the manufacturer of the RBC equipment installed under Phase I could
be specified as the sole manufacturer of the equipment to be provided under Phase 1II.
This approach could result in the County paying a premium for the equipment due to
a lack of competition and could result in claims that the specification of the
equipment violated public works bidding rules.

3. A third approach is to prepare the specifications to name multiple manufacturers
under Phase II with the stipulation that all RBCs shall be of the same manufacturer.
Under this scenario, the bidders for Phase II would be required to include the cost of
replacing the equipment installed on RBC-8 under Phase I if the manufacturers of the
equipment provided under Phases I and II were not the same. This approach provides
for the competitive pricing intended by the public bidding rules for both the
equipment and the installation and provides for the equipment to be of the same
manufacturer for identical components across the entire system.

Based on the above, the recommended approach is Option 3.
3.5 Drive Motors

The RBC vendors consulted have indicated that there will be no change in the motor horsepower
required to drive the upgraded RBC units under either Phase I or Phase II. The vendors indicated
that although the space between discs on the dense media is reduced compared to the existing
media and the dead load is therefore larger, the bacteriological growth associated with
nitrification is lighter and the total load is therefore comparable. The torque is therefore

comparable and the power requirements remain the same. Accordingly, the upgraded RBC units
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will require 5 HP motors. The rotational speed of the RBCs will be approximately 1.5 RPM.
Operating the drive motors on a VFD is not anticipated to produce any significant performance
benefit. The existing VFDs have not been utilized in many years — if ever — and VFDs will not be

provided for the RBCs under either phase of the upgrades.
3.6 Gates and Valves

Influent Channel Gates: There are two downward-opening weir gates at the influent channel to
control flow into each RBC train. The existing gates were installed circa 2006 and do not need to
be replaced under the current project. It was noted there is some surface corrosion on the bases of
the operators. It may be necessary to mechanically clean and repaint the operator bases. Two

similar gates will be installed in the influent channel for the new RBC train under Phase II.

Mud Valves: There is a 6 plug drain valve in the base of each RBC tank between units 5 and 6
for draining the tank to the head of the plant. The valve features a stem extension to grade

between the two RBC covers. These valves are original equipment and will be replaced.

Effluent Channel Gates: There is one sluice gate for each final clarifier at the chamber at the end
of the RBC effluent channel. The existing gates were installed circa 2006 and do not need to be

replaced under the current project.

Bypass Gate: There is one 2’ x 3’ sluice gate at the end of the influent channel to bypass the
RBC trains. This gate must be removed in order to construct the improvements to the influent
channel for the additional RBC train under Phase 1I. A new gate will be provided similar to the

existing gate.

3.7 Step Feed Valves and Piping
The existing RBC units include valves and piping to permit the operation of the process in a
step-feed configuration. In this mode, a portion of the process influent is diverted to the midpoint
of the process tanks between RBC units 3 and 4 to reduce solids and pollutant loading on the first

stages of the RBC trains. Each RBC train can also be operated in a step feed configuration
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through a 10” telescopic valve in the influent box and 10” piping which discharges between RBC
units 3 and 4 of each train. The existing valves are in various states of operability. The piping is
ductile iron and based on an inspection of the pipe trench between RBC-7 and RBC-8 it appears
to be in good condition. It is noted that the piping in this trench is partially encased in the slab at
the base of the pipe trench. It is not known if similar conditions exist in the remaining pipe
trenches; they will be inspected at a later date. Plant staff indicated that the step feed piping is

not utilized under the current secondary treatment operation.

The operation of the RBC train in step-feed mode is not recommended for the nitrification
process. The process influent has received only primary treatment and the initial stages of the
RBC train will be utilized to consume the BOD and solids loadings to permit nitrification in the
later stages. Step feed operation would divert influent BOD downstream which would inhibit

nitrification.

There is currently no known need to retain the step feed valves and piping. The valves and piping
could become potential sources of leakage if allowed to deteriorate and should therefore be
removed. However, due to the encasement of the piping, it is not practical to remove it. It is
therefore recommended that the valves be removed and the pipe openings at the influent box and

into the RBC tank be permanently plugged.
3.8 Blowers and Aerators

Diffused aeration is utilized in the RBC Influent Channel and in the individual RBC process
tanks to maintain the suspension of solids and to control biological growth on the media during
operation. Aeration air is supplied to the Influent Channel by two centrifugal blowers and for the
RBC process tanks by three centrifugal blowers located in the basement of the Sludge Processing
Building adjacent to the thickeners. These blowers do not provide air to support the biological
process. The process air for the biochemical reactions for treatment comes from the contact of
the RBC media with the air in the headspace beneath the covers. Plant personnel indicate that
two process blowers are operated in the summer while only one unit is operated in the winter.
One influent channel blower is operated at all times. There is no speed control on the blowers;

they are operated in an on or off configuration. The Influent Channel and RBC blowers were
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installed circa 2006 and appear to be in a good condition and there is no need to replace them

under the current project.

There are also two submersible aerators installed in a chamber upstream of the RBC Influent
Channel to agitate and mix the primary effluent flow prior to the RBCs. The existing units were
installed in the early 2000s. The existing units have recently received an overhaul and based on
their age at the end of this project, it is recommended that they be replaced under Phase II. The
manufacturer of the existing equipment recommends replacing the units with submersible

aerators of similar design rated for 6 HP, 1760 RPM.
3.9  Air Piping and Diffusers

The diffusers in the RBC Influent Channel consist of perforated PVC pipe installed along the
side wall of the channel. This piping generates coarse bubble aeration which agitates the flow in
the Influent Channel. The existing Influent Channel diffusers appear to be sufficient to mix the

wastewater before it enters the RBCs.

The diffusers in the RBC process tanks consist of bottom discharge, coarse bubble diffusers fed
by 1-1/4” stainless steel piping connected to a common 4 header for each individual RBC unit.
The stainless steel piping features two branches on each of three drops from the header on which
the coarse bubble diffusers are installed. There are a total of 40 diffusers for each individual
RBC unit, or 240 diffusers per train. The diffusers will be replaced along with the RBC units in
each train. The 4” butterfly valves and flexible couplings at the junction to the air supply header

for each RBC unit will be replaced as well.

The air header piping for the RBC process tank air is installed within four pipe trenches between
the adjacent pairs of RBC trains. The air piping in the trench is stainless steel. Based on an
inspection of the trench between RBC-7 and RBC-8, the piping appears to be in good condition
and no action is necessary. The existing header piping in the trench between RBC-3 and RBC-4
will be replaced under Phase II, however, in order to accommodate the new connections to the

header for the supply of air to RBC-4.
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3.10 Flow Equalization

Influent flow to each RBC train is controlled by two weir gates which are commonly controlled
through a single, manual operator and by a fixed weir which is divided into four separate weir
plates due to the structural requirements at the influent end of the tanks. Effluent flow from each
RBC train into the effluent channel is controlled by a fixed weir which is divided into three
separate weir plates due to the structural requirements at the effluent end. Inconsistencies in the
positions of the weir gates and the elevations of the individual weir plates would result in
different flow rates over the weirs. The elevations of the weir plates will be determined by
survey during the rehabilitation work and adjustments made as necessary so that each weir is
properly set. In addition, position indicators will be investigated for the influent weir gates so

that the manually-operated gates are opened to the proper position.
3.11 Chemical Addition Facilities

Nitrification is an acid-producing biochemical reaction that can potentially reduce wastewater
alkalinity depending on the initial alkalinity. This reduction can lower the pH of the wastewater
which can inhibit the nitrification process. Chemical addition, in the form of additional
alkalinity, is required for pH control. Sodium hydroxide is a readily available source of this
alkalinity and is familiar to plant personnel based on its use in the existing odor control systems

at the PCWWTP and will therefore be used to maintain the pH in the RBC tanks.

Under Phase I, the anticipated alkalinity requirement for the nitrification pilot is approximately
430 pounds per day as CaCOs3 under average conditions and 675 pounds per day as CaCO; under
max month conditions. Under Phase I, sodium hydroxide solution will be added to the influent
flow in the influent channel ahead of RBC-8 through a simple pipe injector/diffuser. A 1 HP
mechanical paddle mixer will be used to mix the chemical into the flow. This chemical will be

supplied by a temporary chemical feed system described in Section 6 of this Report.

Under Phase II, the anticipated alkalinity requirement is approximately 4490 pounds per day as
CaCOs3 under average conditions and 6480 pounds per day as CaCOs; under max month

conditions. The sodium hydroxide addition point will be the aeration chamber located upstream
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of the RBC Influent Channel. The submersible aerators will be utilized to mix the chemical into

the flow.
3.12  Process Instrumentation

Mechanical and electrical data to be collected includes the running status of the RBC equipment,
alarm level readings at the load cell on the idle end of the RBC shafts, and RBC motor current.

The flow in each RBC train will be determined by level measurement over the influent weirs.

Online measurement of several wastewater parameters is also required to operate the RBCs for
nitrification. This monitoring is required to maintain the proper environmental conditions to
support and determine the effectiveness of the nitrification process. Instrumentation will be
connected to the plant SCADA system. The following probes will be installed to monitor the
RBCs if they are upgraded for nitrification:

e RBC Influent (common influent channel): pH and DO

e RBC Effluent (common effluent channel): NOs, pH and DO
The above probes will be installed within RBC-8 under Phase I to monitor the pilot investigation.

For the pilot investigation, pH and DO will also be monitored at the midpoint of RBC-8.
3.13 Maintenance of Plant Operations

Phase I Construction

For the pilot investigation, RBC-8 was selected for modification due to its ability to be isolated
from the remainder of the system without impacting plant operations. From a process mechanical
standpoint, isolation simply requires closing the two influent gates. There will be some
coordination necessary to shut off the aeration air to RBC-7 and RBC-8 in order to replace the

valves and flexible couplings on the headers to each unit of RBC-8.

Phase II Construction
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Under Phase II, maintenance of plant operations during construction will require the shutdown of
each individual train in order to replace the RBC units and make the other modifications within

each RBC tank. A minimum of five RBC trains will remain in operation at all times.

For the construction of RBC-4, the installation of a temporary bulkhead in the influent channel
between RBCs 3 and 7 and RBC-8 will be necessary to isolate the influent channel to construct
the modifications for RBC-4. This will result in RBC-8 being taken out of service during the
time it takes to construct the influent channel modifications. In addition, the installation of a
temporary bulkhead in the RBC effluent channel following RBC-3 and at a point alongside
RBC-8 will be necessary to relocate the effluent channel to the south side of RBC-4. A bypass
pumping system will be necessary for the maintenance of the effluent associated with RBCs 1, 2

and 3.
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Section 4 Electrical Upgrades
4.1 Basis of Design

The electrical work under this project will be to support the new RBC process, chemical systems,
HVAC and plumbing upgrades. The main electrical work to be performed is as follows:
e Phasel
o Provide new overhead power and signal wiring to the pilot RBC train field
instruments and the temporary alkalinity feed system to be located adjacent to it.
e Phase Il
o Demolish existing Motor Control Centers (MCC) MCC-6, MCC-7 and MCC-8
o Provide new MCC-6 to power the new RBC’s
o Replace existing overhead power and control cables that feed the RBC’s with
underground conduits in concrete encased ductbanks
o Provide power and control wiring for the new alkalinity system
o Replace some of the existing lighting in the RBC areas
o Provide power and signal wiring to new influent sludge valves, flowmeters and
controls
o Provide temporary power for bypass pumping under Phase 11

o Provide conduits for future security needs, if determined to be necessary
4.2 Phase |

Under Phase I, the RBC pilot train instrumentation and temporary alkalinity feed system will be

fed overhead from the Sludge Storage Building.
43  Phasell

Demolition of Existing MCC-6, MCC-7 and MCC-8 and Installation of New MCC-6: Presently,
MCC-6 provides power to the existing RBC’s, while MCC-7 and MCC-8 provide power to the
incinerator process, which is no longer in operation. However, MCC-7 and MCC-8 appear to

have a few miscellaneous loads which are still active. Plant staff stated that they will identify
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which loads need to remain. Under Phase II, both MCC’s will be demolished and a new MCC-6
will be installed to power the RBC’s, the alkalinity system and any existing miscellaneous loads
still presently powered from MCC-7 and MCC-8. To accommodate the installation of new MCC-
6, the existing electrical room will be expanded by demolishing the wall between the existing
electrical room and the adjacent control room, thereby incorporating the control room into the
electric room. See Section 4.4 Maintenance of Plant Operations for details on staging of this

work.
4.3.1 Duct Banks and RBC Feeders

When initially constructed, the RBC’s were fed underground from the Sludge Processing
Building. These feeders eventually failed and were then fed overhead from the Sludge
Processing Building. Plant staff stated that the conductors may have suffered an insulation

failure. However, the exact cause of the failure has not been determined.

Review of available existing conditions drawings indicates that the existing duct banks used to
route the underground RBC feeders contain conduits with wiring to other non-related RBC
processes and share common manholes. Based on this situation, and the fact that it is unclear
what caused the existing RBC feeders to fail, to prevent another failure of the RBC feeders, we
recommend providing a separate new duct bank dedicated to the RBC process under Phase II.
This ductbank will also carry conduit and wiring for new RBC lighting and to power the new
RBC hoisting mechanism. A buried utilities plan will be developed and the new electrical duct
bank will be coordinated with the existing utilities. Since there are significant space constraints
on the site, the size and shape of the duct bank will need to be designed to optimize available

space.
4.3.2 Other Upgrades

The following additional upgrades will occur under Phase II:
e A new underground ductbank will be provided from the Grit and Screenings Facility to
the new sludge vault for purposes of powering new electrically actuated valves, flow

meters and associated controls.
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e The new alkalinity system to be constructed in the lower level of the Sludge Processing
Building will be fed via interior, exposed conduit and wiring from new MCC-6.

e The existing electrical room has an opening in the floor that was used to route conduits
from the electrical room to the formerly used dry polymer storage equipment below. We
recommend that this opening be closed to eliminate dust and other debris from entering
the new electrical room.

e Power for temporary bypass pumping under Phase II will be provided from existing
MCC-5A and will be carried to the RBC area via overhead feeders.

e Spare conduits in the new underground duct bank feeding the RBC area will be included

as required for future security upgrades, if determined to be necessary.
4.4  Maintenance of Plant Operations

It is anticipated that the replacements of the RBC’s will be performed one train at a time. The
new MCC-6 and underground duct bank will need to be installed prior to energizing the first
RBC train. This can be accomplished by first demolishing MCC-7 and MCC-8 and the wall
between the existing electrical room and the control room to provide space for new MCC-6.
After this installation is performed, the transition to the new RBC feeders from new MCC-6 can

begin.

Shop drawing approval and fabrication of the new MCC may take up to 20 weeks. It is estimated
that an additional four weeks will be required to install and field test the MCC prior to energizing
and providing power to the new RBC’s. Therefore, a minimum 24 week lead time should be

scheduled for the MCC replacement.

4.5 Equipment and Materials

4.5.1 Equipment
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The electrical distribution system components and named manufacturers that will be specified

are listed below.

For the motor control center:
e Cutler Hammer

e Square D

e Allen-Bradley, Inc.

For rigid steel conduit:
e Allied Tube and Conduit
e  Wheatland Tube Company

For PVC Coated Rigid Steel Conduit:
e Robroy Industries

e Perma-Cote Industries

For PVC Conduit:

e Amoco Chemicals Corp.
e Carlon Electrical Products.

For 600V wire:
e Southwire
e (Okonite

e American Insulated Wire
4.5.2 Materials

The materials and equipment furnished will be selected to meet the area classification specified
in the contract documents. The following will be incorporated into the specifications for
electrical equipment:

e NEMA 4X enclosures for corrosive areas.

e NEMA 12 enclosures for dusty areas.

e Type XHHW single strand copper wire for all areas.
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e PVC coated galvanized rigid steel conduit and supports in corrosive locations.

e (Galvanized rigid steel conduit for dry/dusty locations.
4.6  Design Criteria

The 2008 National Electrical Code (NFPA-70) will be used to establish the design of the
electrical distribution system, while local energy codes as defined by ASHRAE/IESNA 90.1 and
IECC will be used for the lighting control scheme.

4.6.1 Energy Efficient Design

The design will incorporate the use of energy efficient products. Energy efficient products will
reduce operations, maintenance and electrical costs. Energy efficient products will include:
e Energy efficient motors.

e LED lighting for the RBC area and Canopy

4.6.2 Area Classification

All outdoor locations and the alkalinity room will be considered corrosive areas while other
indoor locations will be considered dusty areas. Materials and equipment installed will meet

NEMA 4X and NEMA 12 requirements respectively.

4.6.3 Codes and Standards

The electrical design will be governed by the following codes:
1. 2006 International Building Code
1020 Building Code State of New York
NFPA-70 National Electrical Code.
NFPA-70E Standard for Electrical Safety in the Work Place
NFPA-101 — Life Safety Code

A
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The following standards will be used for the electrical design of this project:
1. ANSI (American National Standard Institute)
2. IEEE (Institute of Electrical and Electronic Engineers)
3. UL (Underwriters Laboratories)
4. NFPA (National Fire Protection Association)
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Section 5 Lifting Mechanism

5.1 Basis of Design

The basis of the lifting mechanism design was an investigation of RBC maintenance practices in
order to design a lifting mechanism to best facilitate the maintenances of the RBC units. Based
on the meeting with plant staff, the RBC maintenance scope includes visual inspection of the
RBC units, greasing of the hubs, inspection of motor drives, and replacements or repair of media,
frames and motors. These activities are done with the RBC unit off-line and in place. The
majority of maintenance time is spent along the two motor drive aisles, which run east-west. The
removal and replacement of the RBC unit motor is complicated, with various deck levels and
narrow aisle to navigate. The main RBC deck is approximately four feet below grade and has
limited access points for picking equipment to lift a motor onto grade. The RBC unit motor
weighs approximately 1,000 pounds and must be wheeled to the south or east side of the RBC
area where it can be lifted to grade. Moving the motors off the deck is hampered by deck plates,

which may require reinforcement and several changes in deck level.

Several types of lifting mechanisms were considered for motor drive replacement. A bridge
crane was determined to be impractical due to the cost and structural modifications required for
its installation. Initial discussions with plant staff considered a monorail along the motor drive
aisle with a trolley-mounted hoist. After further review, the County expressed a preference for
stationary davit cranes at the end of the motor drive aisles due to space constraints along the
motor drive aisle. Davit crane base mounts will be installed at the east and west ends of the two

motor aisles. A total of four bases will be installed to utilize a single portable davit crane.
The deck plates along the motor drive aisle will be replaced with reinforced deck plates to

support the motor loads. A canopy will not be required based on the staff recommendations and

limited benefit based on the height requirements for the RBC covers.
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Section 6 Chemical Feed System
6.1 Basis of Design

The purpose of the alkalinity feed system is to provide alkalinity to the RBC’s during the Phase I
piloting with a temporary system and then a permanent feed system for the Phase II upgrade.
Alkalinity makeup is necessary because the nitrification process depletes alkalinity. An

alkalinity concentration below 50 mg/l is understood to inhibit the nitrification process.

Alkalinity will be supplied in the form of Sodium Hydroxide solution (caustic soda) or
Magnesium Hydroxide (milk of magnesia). The PCWWTP currently stores and utilizes caustic

at the plant for the odor control scrubber systems.

The alkalinity feed system will be designed to conform with:
e Recommended Standards for Wastewater Facilities, Great Lake and upper Mississippi
River Board (Ten States Standards)
e New York State Building Code
e New York State Chemical Bulk Storage Requirements
The alkalinity feed system for the Phase I (temporary) and Phase II (permanent) system are

shown in the table below:

Table 6-1 — Alkalinity Feed Requirements

Phase Condition Alkalinity Alkalinity Alkalinity
requirement as | Requirement of | Requirement of
CaCO3 Sodium Hydroxide | Magnesium
Hydroxide
Phase — I Average 430 lbs/day 55 gal/day (2.3 gph)' | 54 gal/day (2.3 gph)
Temporary Pilot | Peak Day 675 lbs/day 85 gal/day (3.5 gph)' | 85 gal/day (3.5 gph)
System
Phase — II Average 4,490 Ibs/day 1,500 gal/day 564 gal/day (23.5
Permanent (62.5 gph)2 gph)
System Peak Week 6,480 Ibs/day | 2,160 gal/day 814 gal/day (33.9
(90 gph)® gph)

1. Based on 50% solution of Sodium Hydroxide.
2. Based on 25% solution of Sodium Hydroxide.
3. Based on 60% slurry of Magnesium Hydroxide.
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6.2  Phase I — Temporary Alkalinity Feed System

The proposed Phase I pilot alkalinity system would utilize a new dedicated feed and control
system. This system would support the level of data collection and quality control necessary for

a pilot study.

The PCWWTP currently stores and uses sodium hydroxide at two locations in the plant for odor
control scrubbers. In order to utilize one of the existing sodium hydroxide storage tanks for the
pilot project, underground or overhead chemical piping would be required to reach the pilot RBC
train. A temporary stand-alone storage and feed system adjacent to the pilot RBC train is

recommended to minimize the installation of new chemical feed piping for the pilot phase.

A pre-fabricated, heated fiberglass enclosure would be located adjacent to the pilot RBC train
(Train No.8). A skid mounted metering pump system, would draw directly from the chemical
totes. The totes and the pump system would be installed inside of the enclosure. The enclosure
would be equipped with wide access doors to allow the totes to be moved in and out with a fork
truck. The pumps would be located in near proximity to the process injection point so to
minimize the length of the piping run. The short piping run would be above grade and would be

doubled walled, insulated and heat traced to protect against freezing.

The proposed conceptual design for the temporary alkalinity feed system is shown in table 6-2.

Table 6-2 — Temporary Alkalinity Feed System Characteristics

Characteristic Description

Chemical 50% Sodium Hydroxide or Magnesium
Hydroxide

Pump Type Peristaltic Metering

Pump Quantity 2 (1 duty, 1 standby)

Storage Volume Totes, 275 gallons (each)

Storage Quantity 3 totes

Controls Flow paced based on flowrate of wastewater
through the pilot train

Location Adjacent and to the West of pilot train (Train
8) inside heated enclosure
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6.3  Phase II — Alkalinity Feed System

The purpose of the permanent alkalinity feed system is to provide alkalinity to all eight trains of
the RBC process following completion of Phase II. Based on process calculations, approximately
1,500 gallons per day of 25% Sodium Hydroxide (caustic) would be required on average. Ten
States Standards guidelines indicates that a minimum of 10-days storage should be provided for
supplementary chemical addition. Therefore a total of 15,000 gallons of storage should be
provided, however based on the available area for chemical tanks only 12,000 gallons of storage

is possible.

The proposed location for the chemical storage tanks is in the basement of the Sludge Processing
Building adjacent to the existing Sodium Hypochlorite storage tanks. The existing chemical
room containing the Sodium Hypochlorite tanks will be expanded to include the new Sodium

Hydroxide tanks. A separate containment area will be provided for the two chemicals.

Three FRP storage tanks with a volume of 4,000 gallons each will be used for storage of the
Sodium Hydroxide. A replaceable chemical resistant liner will be installed in each of the tanks.
The access to the basement area is limited to an existing 6-ft by 8-ft floor hatch located off of the
sand storage room. The new caustic tanks will have a diameter of 8-ft and will not be able to be
brought in through the existing hatch as a single tank. Therefore, the tanks will be brought in
sections and field assembled in the basement. The new chemical feed pumps for the alkalinity
system will be located within the containment area for the storage tanks. The conceptual design

for the permanent alkalinity feed system is summarized in Table 6-3.

Table 6-3- Permanent Alkalinity Feed Conceptual Design

Characteristic Description

Chemical 25% Sodium Hydroxide (Caustic)

Pump Type Diaphragm Metering

Pump Quantity 4 (2 duty, 2 standby)

Storage Tank Volume 4,000 gallons (each)

Storage Tank Quantity 3

Controls Flow paced based on the flowrate of
wastewater through the RBC influent channel

Location Sludge Processing Building basement
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The existing chemical unloading area for the Sodium Hypochlorite system would be reused for
the new alkalinity system. It appears that this unloading area does not have sufficient
containment volume for the larger shipments of Sodium Hydroxide, therefore addition

containment volume is recommended as part of the alkalinity system addition.

To deliver the alkalinity to the RBC process, it will be necessary to install a double wall,
chemical piping system under the roadway. The double wall piping will be pitched such that any
leakage from the carrier pipe will drain by gravity back to the pump containment, where it can be
detected by inspection. After crossing the roadway, the piping will be routed up the exterior wall
of the RBC structure and down into the influent channel. The piping will then run the length of
the channel, below the grating, and discharge into the RBC influent chamber. Alternatively, the
piping may run underground between the primary clarifiers and the RBC in a covered concrete
channel. Double wall piping will not be required for the above grade piping run, however it will
need to be insulated and heat traced. The heat tracing circuit should be powered from the plant

emergency power bus.
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Section 7 Civil Site
7.1 Site Work

Phase I of the project will have limited site work and the installation of a concrete pad for the

temporary alkalinity system is the only anticipated excavation for this phase of work.

The Phase II site work modifications for this project are limited to restoration of disturbed areas
from addition of the new RBC tank, Blind Brook Sludge Metering Vault and piping and

electrical duct bank installation.

The pavement will be replaced from curb to curb around the south and east sides of the RBC
tanks. The excavation and forming for the new 8" RBC will require the removal of the existing
stormdrain and concrete gutter adjacent to the tank. This stormdrain will be replaced in kind with
no proposed modification. The asphaltic and concrete paving around the location of the new

Blind Brook Sludge Metering Vault will be removed and replaced.
7.2 Stormwater Management

The Phase II work will involve ground disturbances, therefore stormwater management efforts

will be required.

Permitting Applicability and Requirements

The United States Environmental Protection Agency (USEPA) has conducted numerous studies
that have shown stormwater runoff to be a source of pollution in the waters of the United States.
Concern for public welfare and the environment has prompted the USEPA to introduce
regulations requiring municipalities and industry to take appropriate actions to minimize the
contamination of stormwater runoff. The regulations are enforced through the National Pollutant

Discharge Elimination System (NPDES) Program.

The New York State Department of Environmental Conservation (NYSDEC), which is the
USEPA delegated NPDES Permitting Authority for the State of New York, has determined that
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stormwater discharges from Publicly Owned Treatment Works (POTWs) with design flows at or
above 1 million gallons per day shall be applicable to the NYSDEC SPDES General Permit for
Stormwater Discharges Associated with Industrial Activities Except Construction Activities
(Permit No. GP-0-06-002). As such, the Port Chester Wastewater Treatment Plant (WWTP),
which is designed to treat 6.0 million gallons per day, is required to obtain coverage under this
permit and to develop and implement a Stormwater Pollution Prevention Plan (SWPPP) for the

facility. The contents of this SWPPP include the following:

e Identification of a Pollution Prevention Team to implement the SWPPP requirements;

e Identification of Potential Pollution Sources and Significant Materials at the facility;

e Details for the proposed facility non-structural and structural Best Management
Practices;

e Details for proposed periodic visual inspections/evaluations and sampling events.

The facility is also applicable and is currently covered under the NYSDEC SPDES General
Permit for Stormwater Discharges from Municipal Separate Stormwater Sewer Systems (MS4’s)
(Permit No. GP-0-10-002) for Westchester County. The MS4 permit coverage requires that a
Stormwater Management Plan (SMP) be developed.

As part of the facility upgrade, the Port Chester WWTP will require coverage under the
NYSDEC SPDES General Permit for Stormwater Discharges from Construction Activity (Permit
No. GP-0-10-001) during the time of construction activities. As such, the facility is required to
obtain coverage under this Construction SPDES General permit by submitting a Notice of Intent
(NOI) to NYSDEC and develop/implement a SWPPP specifically for the construction phases of
the facility upgrade project as outlined in this permit. The contents of this SWPPP must include
details of potential source of pollution, descriptions of the proposed erosion and sediment control
practices, and inspection and maintenance requirements for the proposed erosion and sediment
control practices. Since the work is not anticipated the increase the area of impervious surface or
affect the site hydrology, no post-construction stormwater controls are anticipated. The NOI and
prepared SWPPP must be submitted and approved by NYSDEC prior to commencement of

construction activities.
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Section 8 Blind Brook Sludge Influent Metering and Control
8.1 Basis of Design

The Port Chester WWTP receives active sludge from the Blind Brook WWTP (BBWWTP)
through an 8” sludge force main that enters the site at the SW corner of the facility. BBWWTP
sludge flow has an average flow rate of 0.32 MGD with average solids concentration of 2000
mg/l according to plant personnel. BBWWTP sludge is sent to the PCWWTP gravity thickener
influent. PCWWTP plant influent is used as an alternate discharge location (upstream of
screens). BBWWTP sludge flow is currently not monitored at PCWWTP and there is no means
to determine the flow rate discharged to the thickeners or the head of the plant. There is an
existing flow meter at thickener influent, however, it is located downstream of the dilution water
addition and therefore it cannot be used for sludge flow control. The plant needs the ability to

monitor and control sludge flows to balance process needs.
8.2  Instrumentation and Controls

Total influent sludge flow and flow to each discharge location must be determined. Flow
measurements are required on the following pipelines:

e &8 BBWWTP sludge influent to PCWWTP.

e 8’ BBWWTP sludge to Screen and Grit Building.

o 8" BBWWTP sludge to gravity thickeners.
A minimum of two flow meters are required to obtain and/or calculate the above flow rates.
However, loss of one of these meters would result in loss of both monitoring and control. There
is a flow meter on the sludge force main at the BBWWTP. Use of this flow data, however, would
require the signal to be obtained over the County-wide SCADA network. WCDEF was
concerned that reliability would be compromised if SCADA communications were interrupted.
Installation of individual flow meters on each of the three pipelines at the Port Chester plant
would provide reliability; each meter could be used to check the accuracy of other meters and

loss of one of the meters can be compensated for using arithmetic in the PLC.
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For flow measurement, magnetic flow meters will be used due to the solids content of the flow.
Turbine meters are not recommended for sludge flows and Venturi meters would require
flushing water and additional controls.

For flow control, motor-operated valves will be located upstream of the flow meters to be used in
throttling the flow. Knife gates and plug valves were considered.

e Khnife gates provide a fully open port with the blade out of the flow stream when the
valve is open. However, they do not provide the range of control offered by plug valves.
Knife gates also require multi-turn actuators which can be difficult to position.

e Plug valves do not provide a fully open port and the plug remains exposed to the flow
even when fully open, which can increase wear resulting from solids in the flow. Plug
valves offer a greater range of control than knife gates and require quarter-turn actuators
which are easier to position.

e  WCDEEF requested the installation of V-port plug valves in lieu of knife gate valves.

e The preliminary design is based upon V-port plug valves.

Manually-operated valves will be utilized downstream of valves for isolation purposes in
conjunction with the upstream control valves. The BBWWTP sludge influent line to the
PCWWTP does not need flow control and therefore both the upstream and downstream valves

will be manually-operated.

At the BBWWTP sludge influent flow meter a bypass will be provided for future maintenance
and replacement of the flow meter without interrupting sludge pumping operations at the Blind
Brook WWTP. Bypasses are not necessary for the sludge flow meters for the thickeners and the
grit facility. If maintenance or replacement of one of these flow meters requires isolation of the
meter, 100% of the sludge flow could temporarily be directed to the other discharge location for

the duration of the maintenance or replacement work.
8.3 Layout and Other Considerations

Direct burial of the flow meters is not recommended. The meters should be installed in vaults or
existing buildings to provide access for calibration and maintenance. In addition, the flow meters

for the sludge influent and the sludge to the Screen and Grit Building must be located at the SW
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corner of the plant in order to accommodate the connection to the Screen and Grit Building and
measure the total flow before the split. Based on these criteria, multiple options for arrangement
of the meters were considered, including:

e Each meter installed in its own vault.

e All three meters installed in the same vault.

e The influent meter in one vault with screen and grit facility and thickener meters in a

second vault.
e The influent meter and the screen and grit facility meter in one vault with thickener

meter in a second vault.

The thickener meter can be installed in basement of thickener area and no vault is required. A
new pipe penetration will be required to accommodate the installation of the meter and the

associated valves along the wall.

According to the record drawings, the area where the existing sludge line to the Screen and Grit
Building branches off from the influent sludge line from the BBWWTP is congested with piping
and other underground utilities including the 30” effluent force main to the outfall, the 13.2 kV
main electric feeder supplying the site, a 2” gas line, and storm drains. There is space adjacent to
the Screenings area which appears to be relatively free of existing utilities and could be used for
the construction of a sludge metering vault. Installation of both the influent and screen and grit
facility meters in the same vault at this location consolidates the layout and reduces potential
conflicts with existing piping and utilities. It is noted that there is a large diameter odor control
duct buried in the vicinity of the proposed meter vault. Coordination with this duct may require

changes to the design or location of the meter vault.
8.4  Design of Sludge Metering Vault
Record drawings were used, where available, in locating the vault for the influent and screen and

grit facility flow meters. It is noted that some of the as-built information conflicts with other

information. The following was assumed:

8-3



Archived File - May Not Be ADA Compliant

e The 8 BBWWTP sludge force main is assumed to be located on southeast side of the
30” effluent force main. If during construction it is discovered otherwise the sludge
line will have to be relocated to accommodate the design of the vault.

e The clear horizontal spacing between the 30” effluent force main and the 8”
BBWWTP sludge force main is assumed to be 127.

e The location of the 2” gas line is not known with any certainty. If the location

interferes with the construction of the vault, the gas piping will have to be rerouted.

The flow meter manufacturers indicate that the minimum recommended clear spacing between
adjacent valves and flow-disturbing fittings for meter installation is 5 diameters upstream and 2
diameters downstream. The top slab of the vault will be located at grade and will be within the
traffic area for access to the grit facility. The vault will be provided with an H-20 rated hatch at
grade. The interior height of the vault will be at least 6’-6” to permit an individual to stand inside
the vault. Fixed industrial stairs will be provided for access to the vault. A sump will be provided
to collect infiltration within the vault. This sump will discharge to the grit facility influent. A
flood alarm will be provided. Active ventilation of the vault is not anticipated. The vault will be
classified as a confined space and will be rated as Class I, Division 2 in accordance with NFPA

820. All electrical and control components will be appropriately rated.
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Section 9 Instrumentation and SCADA

9.1 Basis of Design

The new RBC process, chemical systems, and auxiliary systems shall be integrated in the
existing Port Chester WWTP SCADA system. This section identifies the concept for SCADA
integration. Unit process control and associated instrumentation is addressed in other sections of

this document. The main SCADA Integration work to be performed is as follows:

e Phasel

o Provide SCADA interface for the pilot RBC train field instruments and the
temporary alkalinity feed system

e Phase Il

o Provide SCADA Interface for RBCs consisting of monitoring and supervisory
setpoints/control in line with identified control strategies (conceptualized
elsewhere in this document)

o Provide SCADA Interface for Alkalinity system consisting of monitoring and
supervisory setpoints/control in line with identified control strategies
(conceptualized elsewhere in this document)

o Provide SCADA Interface for influent sludge line flow meters/valves consisting
of monitoring and supervisory setpoints/control in line with identified control
strategies (conceptualized elsewhere in this document)

o Provide SCADA Interface for auxiliary systems consisting of alarms and key
process indicators

9.2  Phase I Improvements

Under Phase I, the SCADA interface will consist of a link to a temporary panel collecting
necessary signals for pilot performance analysis. A SCADA screen will be developed to display

key performance indicators. Historical trends shall be provided for all key parameters.

9.3  Phase II Improvements
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9.3.1 SCADA Interface for RBCs

Most RBC monitoring and control points will originate in the associated MCCs. An RBC
Control Panel will house a Programmable Logic Controller and marshall monitoring, alarm and
control signals from the RBCs and associated instrumentations. It is envisioned that a fiber optic
link shall connect this PLC panel to a network connection in the existing data closet. SCADA
screen requirements will be specified to monitor, control and alarm this unit process from
SCADA. Supervisory control specification between unit processes will be coordinated with the

respective unit process designer to ensure SCADA is designed with the necessary functionality.
9.3.2 SCADA Interface for Alkalinity System

Alkalinity system points will originate from the packaged system control panel. This panel will
house a Programmable Logic Controller and marshall monitoring, alarm and control signals from
the system and associated instrumentations. It is envisioned that a fiber optic link shall connect
this PLC panel to a network connection in the existing data closet. SCADA screen requirements
will be specified to monitor, control and alarm this unit process from SCADA. Supervisory
control specification between unit processes will be coordinated with the respective unit process

designer to ensure SCADA is designed with the necessary functionality.
9.3.3  Other Interfaces

SCADA interfaces for other equipment and systems installed under this project will be designed.
Examples include:

e Influent Sludge Line flow meters and valves: It is expected that these signals will be
marshaled in the RBC Control Panel and be integrated into SCADA through the RBC
panel SCADA interface.

e HVAC System — Some key signals/alarms will be connected either to new or existing
PLC panel for integration into SCADA.

9.4  Maintenance of Plant Operations
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Some short-term interruption of existing SCADA server and/or specific site PLC operation may
be experienced during integration of the pilot and/or new systems. However, these interruptions
are expected to be minimal and not cause disruption of plant operations. All interruptions or
work that could cause an interruption of the SCADA network or SCADA equipment will be fully

coordinated and planned in advance with plant operations.

9.5 Equipment and Materials
9.5.1 Equipment

The SCADA integration components and, in some cases, named manufacturers that will be

specified are listed below.

For the SCADA Interface Media:
e Multi-mode fiber optic cabling meeting the Westchester Department of IT standards.
e Fiber-to-copper converters meeting the Westchester Department of IT standards.

e Any copper connections or jumpers shall be Category 6 cable meeting Westchester
Department of IT standards.

For network switches:

e Managed network switches meeting the Westchester Department of IT standards, Cisco
3000-4TE

For Enclosures (rating and ventilation requirements to suit location installed):
e Hoffman

e Rittal

For SCADA Software:

e No new HMI software required. All new work will be applied to existing Ge Proficy iFIX
software platform and will be programmed utilizing version installed.
e No new PLC driver software required. All new work will be applied to existing drivers.

For PLCs:

e GE PAC or 3Xi meeting current County standard, no exceptions.
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9.5.2 Materials
The materials and equipment furnished will be selected to meet the area classification specified
in the contract documents. The following will be incorporated into the specifications for
SCADA integration equipment:
e NEMA 4X enclosures for corrosive areas.
e NEMA 12 enclosures for dusty areas.
e NEMA 1 for office or data closet areas.

9.5.3 Design Criteria

The following key design criteria will be utilized:

1. Network protocol will be Ethernet TCP/IP.

2. All network links will be fiber optic. Only very short links (<50 feet) will utilize
copper connections.

3. All data will be transported directly from the respective unit process PLC to the GE
Proficy iFIX server database for use at the Human Machine Interface (HMI).

4. New SCADA screens will be designed to match existing with respect to functionality,
look and feel.

5. HMI Security will be employed to match existing security measures and policies.

6. Unit process control will occur at the PLC level and defined in control strategies for
the respective unit process. Supervisory controls will be performed through PLC
peer-to-peer communications and not through the GE Proficy iFIX servers.

7. Key process variables will be integrated into existing trend displays, daily reports and
alarm management schemes.

9.5.4 Standards

The following standards will be used for the SCADA Integration design of this project:

ANSI (American National Standard Institute)

IEEE (Institute of Electrical and Electronic Engineers)
UL (Underwriters Laboratories)

NFPA (National Fire Protection Association)

el s
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Section 10  Heating, Ventilating and Air Conditioning
10.1  Basis of Design

HVAC upgrades will be designed to accommodate and protect the new equipment being
provided as part of the RBC upgrades. Upgrades will consider the condition of the equipment as
summarized in the recent HVAC Upgrade Study Report as well as the needs of the new
equipment. Construction or As-Built drawings of the existing HVAC equipment and ductwork
that serve the Electrical and Sodium Hydroxide Rooms have not been available for review, to
date. Therefore the basis of design listed below identifies multiple options to support the new
equipment and purpose. The accompanying cost estimate will be based on the more expensive

of the options proposed.
10.2 HVAC Systems
10.2.1 Electrical Room

The existing Electrical Room and the Control Rooms on the second floor of the Solids Handling
Building (SHB) will be combined into one room under this design. The adjoining room’s
common wall will be demolished to open both space to one another to accommodate the

installation and staging of the new electrical equipment.

The existing Electrical Room is ventilated (supply air) from the existing main air handling unit
and heated through a duct mounted hot water heating coil in the supply air duct. This air is
exhausted from the room through a roof mounted exhaust fan. The room also has transfer air

grilles located in the wall that adjoins with the interior process space.

The existing Control Room is heated and cooled through a packaged ceiling mounted air
conditioning unit that is operational, but does not have sufficient capacity to service the entire
new Electrical Room, so it is recommended that this unit be abandoned in place, with the
understanding that it may be utilized under certain future cooling load needs. The existing

SCADA control panel may need localized cooling and if it is determined during the next phase
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of design that it does need to operate at a lower temperature than the electrical room, then a panel

mounted AC unit will be installed in the existing cabinet.

The proposed new electrical equipment for the new Electrical Room will not require air
conditioning, therefore air conditioning will not be proposed, instead one of two options will be
evaluated further during the next phase of design:

1. Verify capacity and functionality of the existing Heating and Ventilating Unit that serves
the existing Electrical room and modify or upgrade it to accommodate the new combined
rooms. Verification of the hot water heating supply source will also be conducted, if
found not to be operational, then electric heat will be designed to maintain 55 F in the
winter in the room.

2. If option 1 above is not viable then a room mounted supply air fan and exhaust fan will
be designed to ventilate the space and the existing H&V equipment will be demolished.

The supply and exhaust fans will be controlled to operate when the room temperature is 80 F and

above, below that temperature the fans will be off.
10.2.2 Sodium Hydroxide Room

The existing room which is to be used as the new Sodium Hydroxide Room is located at the
lowest level of the SHB. It currently is ventilated by the building’s air handling unit with a duct

mounted hot water coil to temper the air in the winter time.

Rehabilitation of the existing system or demolition of the existing and replacement with a new

system that provides a minimum of a continuous 6 AC/Hr will be designed.
10.2.3 Controls

Both the Electrical Room and the Caustic Room HVAC equipment will be controlled through
local Automatic Temperature Control (ATC) Panels, with a DDC format. The control panels
shall be able to interface with the plant’s SCADA system for run status and alarm signal

reporting.
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10.2.4 Materials of Construction
The Electric and Caustic room ductwork and fans will be designed as aluminum construction to
provide a moderate level of corrosion resistance without the expense of Type 316 Stainless steel.
The electrical enclosure rating will be specified as NEMA 4X.
10.3  Maintenance of Plant Operations
Connection of new HVAC systems existing plant-wide systems will be done so as to minimize

the disturbance on the existing systems. Temporary systems will be used if any modifications

are made that could impact the reliability of existing equipment.
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Section 11  Plumbing
11.1  Basis of Design

The plumbing and fire protection design will support the upgrade of the existing processes and
facilities and will include potable water piping, sanitary drainage piping, and fire sprinkler
systems as required to comply with all current codes and regulations, including the following:

e Building Code of New York State, 2010 edition.

e Plumbing Code of New York State, 2010 edition.

e Fire Code of New York State 2007 Editions and adopted Reference Standards.

11.2  Plumbing Design

The plumbing design will include the following:

e Addition of emergency eyewash and shower stations for the new sodium hydroxide
storage and feed systems. One corrosion-resistant eyewash and shower station will be
provided within the sodium hydroxide storage room, and one freeze-proof unit will be
provided at the chemical fill station, as required by ANSI Z358.1.

e Tepid water, with a temperature range from 70 °F to 90 °F will be supplied to emergency
eyewash and shower stations. Supply of tepid water to emergency eyewash and shower
stationsis recommended in ANSI Z358.1-2009. This standard is being enforced by the
Plumbing Code of New York State, and is therefore required by code. A water heater
will be added outside of the sodium hydroxide storage room, and a thermostatic type
tempering valve will be used to achieve the required tepid water supply temperature.
This device is equipped with an adjustable high temperature limit stop and a built-in cold
water by-pass. The by-pass will close off the hot water port and open the by-pass port to
allow cold water flow to continue to meet the emergency station demands in the event
that the control mechanisms of the valve fails. Tepid water system will be designed to
deliver a minimum of 25 gpm supply to a combination eyewash/shower unit for 15
minutes duration. Emergency eyewash and shower units will be located in a clear path
that will be reachable by an individual within 10 seconds. A flow switch will be provided

on each unit which will be connected to the SCADA system.
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e Asrequired, sanitary drainage system will be provided in the sodium hydroxide storage
room. Existing sump pump systems will be utilized to facilitate general area drainage and
indirect wastes from plumbing and process. No sump pump system installation is
envisioned for the sodium hydroxide containment area, as spills would be removed by
portable equipment.

e City or non-potable water will be provided for wash-down, make-up and flushing water
in the sodium hydroxide storage area as determined to be necessary. 3%-inch hose bibbs
and associated piping and hoses will be provided for wash down purposes. A 3-inch non-
freeze wall hydrant will be provided at the existing chemical truck unloading area.

e A Reduced Pressure Zone (RPZ) type backflow preventer will be provided for the
domestic water pipe that will supply plumbing fixtures and equipment in the alkalinity
room to prevent potential contamination of the plant potable water supply due to cross-
connection in the plumbing or process systems.

Domestic water for the uses described above is available in the vicinity of the proposed sodium
hydroxide storage room. No major modifications to this system are envisioned to be necessary

for this work.
11.3  Fire Protection Design

The fire protection design will include the following:

e Provision of a fire sprinkler system in the sodium hydroxide storage room as discussed in
the architectural code review portion of this report. A wet-pipe sprinkler system will be
provided in accordance with the Fire Code of New York State and NFPA 13 Standard.
The sprinkler Design Area will be a minimum of 3,000 sq. ft. over a water supply density
of 0.2 gpm/sq. ft. Coverage per sprinkler head will be a maximum of 130 sq. ft. Sprinkler
heads will be standard response upright heads with high temperature rating.

e The existing 6-inch fire protection piping immediately outside of the proposed sodium
hydroxide storage room will be tapped to provide water for the sprinkler system. Based
on a preliminary evaluation of available water supply, it does not appear that any major
modifications to the existing fire protection system will be required to support this new

sprinkler system. However, an evaluation of available supply, including a review of
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recent hydrant flow tests, will be performed during the detailed deisgn phase to ensure
that the sprinkler system will comply with all applicable codes and regulations.

e Modifications to the existing fire alarm system will be made in the second floor electrical
room and in the sodium hydroxide storage room.

e Additional fire hose stations and associated fire standpipe piping will be provided in the
sodium hydroxide storage room as required. Fire hose stations will be designed in
accordance with NFPA 14 Standard. Class III hose stations are anticipated to be
provided.

e Itis anticipated that there will be no sprinkler requirements for the second floor electrical

room.
11.4  Maintenance of Plant Operations

There are no maintenance of plant operations issues associated with the new plumbing or fire
protection systems, since areas of concern for this design are not currently in use for plant
operations. Connection of proposed sprinkler system to the existing 6-inch fire water main
running outside the Sodium Hydroxide Room will be scheduled and coordinated with the plant to

properly disarm associated alarm systems temporarily and notify the local authorities as required.
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Section 12 Structural

12.1  Basis of Design

The structural design consists of the following items:
1. Addition of an 8" RBC tank (train) to be constructed adjacent to the existing RBC tanks.
2. Sludge Meter Vault.

3. Structural modifications to expand the existing chemical containment room in the
basement.

4. Inspection and identification of repairs to existing RBC tanks.

5. Four (4) davit crane bases to be installed at the existing RBC tanks.

References and Codes

The following list of standards and codes will be utilized in the structural design of this project:
2010 Building Code of New York State (BCNYS).

ACI 318-05: Building Code Requirements for Structural Concrete.

ACI 350-06: Code Requirements for Environmental Engineering Concrete Structures.

ACI 350.3-06: Seismic Design of Liquid-Containing Concrete Structures.

A e

ACI 350.4R-4: Design Considerations for Environmental Engineering Concrete
Structures.

ACI 530-05 /ASCE 5-05: Building Code Requirements for Masonry Structures.

7. ADM 1-00: Aluminum Design Manual Part 1-A Aluminum Structures, Allowable Stress

=

Design: and Part 1-B Aluminum Structures, Load and Resistance Factor of Buildings and
Similar Type Structures.

8. American Institute for Steel Construction (AISC) — Steel Construction Manual 13"
Edition
a. AISC 360-05: Specification for Structural Steel Buildings
b. RCSC - Specification for Structural Joints using ASTM A325 or A490 Bolts (2004)
c. AISC — Code of Standard Practice for Steel Buildings and Bridges (2005)

9. AISC - Seismic Design Manual (2006)

10. ASCE 7-05: Minimum Design Loads for Buildings and Other Structures.

11. PCA Design: Rectangular Concrete Tanks - Revised 5th Edition.
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Basis of Design Criteria

Structural design criteria are detailed below. Applicable standards, codes, and design load

requirements will be integrated into the design of the structures.

Cast-in-Place Concrete

ACI 318 will be the code used for the design of typical cast-in-place concrete, and ACI 350
will be the code used for the design of concrete liquid-containment structures. Control joints
will be provided to help mitigate shrinkage cracking, and expansion/isolation joints will be
provided to create structural separation from existing structures.
Materials:

« Concrete compressive strength (f’c) = 4500 psi

« Steel reinforcing (deformed bar) yield strength (fy) = 60,000 psi

« Concrete water/cement ratio (w/c) = 0.42

o Cement Type I or II. Flyash or slag will be used as a partial cement substitute.
Steel
The AISC 360 manual will be the code used for the design of steel structures and steel
members.
Materials:

« W-shapes and tees shall be ASTM A992, Grade 50: Yield strength (fy) = 50 ksi

« S-shapes, channels, angles, and plates shall be ASTM A36: Yield strength (fy) = 36

ksi
« Hollow Structural Sections (HSS) shall be ASTM A500, Grade B:
= Rectangular Sections: Yield strength (fy) = 46 ksi
= Round Sections: Yield strength (fy) =42 ksi

Aluminum
The Aluminum Design Manual will be the code used for the design of aluminum members.
Aluminum Association shapes with 6061-T6 alloy will be specified for structural members.
Masonry
If masonry designs are required, the ACI 530/ASCE 5 manual will be referenced. Material
properties of masonry will be determined at that time.

Fasteners and Anchors
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« Bolts - References include ASTM A325 carbon bolts for carbon steel installations and
ASTM F593 stainless steel bolts for aluminum and fiberglass installations.

« Anchor Bolts - ASTM F1554 cast-in-place anchors.

o Drilled-in Anchors - Rebar or bolts drilled into concrete and masonry will be

chemical adhesive anchors as supplied by Hilti, Red Head, etc.

Design Loads

The following load types will be considered in the design of the new facilities; dead, live,
snow, wind, seismic, earth, and hydrostatic. Design will be based on the worst case
conditions of these loads including consideration for deflection requirements.

Occupancy Category

The designs of all structures for this facility will be based on an Occupancy Category III.
This is in accordance with the Building Code of New York State for waste water treatment
facilities.

Dead Loads

Included in the dead load are the weights of materials of construction and all permanent
components of the structures such as equipment and other collateral loads.

Live Loads

Loads resulting from the occupancy of the structure are considered live loads. The values of
these loads are contingent on the conditions under which the structures are designed. Values
listed below have been taken from the Building Code of New York State and are subject to

change if load values supplied by vendors change and are greater.

Equipment and electrical areas ............ceeeveeeeiieeniieeniieenieeseeeseeeeeeee 250 psf

Stairs, platforms, and grated areas .............cceecveeerieeeniiennieeniee e 100 psf

Minimum roof 1ive 10ad.........cccvieriiiiiiieeiie e 20 psf

H20 LOoAING .oecuvieeeiieeeiieeciee ettt ettt e e s e e ssaeesnee e 16 kips/wheel
Wind Loads

Importance factor ..........cceceeeviiiiiiiennieennne. Iw=1.15

Design wind velocCity .........cccevveeevniienineennnne. 110 mph

EXposure category........cccuveeeeviveeeennieeeeenennen. B

Wind load to be determined in accordance with ASCE 7 per structure.
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Snow Loads
Importance factor ..........ccecveevviveeniieenieeenee. Is=1.1
Ground snow load.........ccccceeeviiieniieenieeenn. 20 psf
Flat roof snow load ..........cccceevviieeniieciieenee. 22 psf for canopy
Rain-on-snow surcharge ............ccoeceeeieenne. n/a for canopy
Rain Loads

Rain load to be determined in accordance with ASCE 7 per roof drainage system at each

structure.

Seismic Design Criteria

Importance factor ........cccceeeveeevveeenieennnen. Ig=1.25
Spectral response coefficients.................. Ss=0.28g
S =0.08¢g
Seismic Site Class .....ooovvvveeveeeeeieeeeriiinnnnn. E (assumed; will be verified in Geotech
report)

(Anticipated) seismic design category.....C (based on assumed Seismic Site Class

CE’)

Earth Loads

Below-grade structures will be designed for external lateral soil loads using the equivalent
fluid method and the moment and shear coefficients presented in the PCA Design Manuals
for Rectangular Reinforced Concrete Structures. The below-grade structures will be designed
using maximum exterior soil loads and minimum internal loads. Surcharge due to vehicular

loading will be considered where applicable.

Hydrostatic Loads (Fluid Loads)

Internal fluid loadings will be determined by the specific gravity of the fluids. The tank walls
will be designed for maximum fluid levels assuming no support or earth pressure on the
opposite side of the wall. Portions of the structures may be constructed below the high

groundwater level or 100-year flood elevation. These will be designed to resist uplift forces,
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with a factor of safety of 1.25, when there are only dead loads (self-weight of structure)
acting to resist the uplift forces. Uplift forces can be resisted by increasing the dead load of
the structures; by using the effective dead weight of the soils around the structure; or by

considering a tensile load on pile foundations.

Process Equipment Loads

Concentrated loads, imparted by process equipment, will be considered in the design.

Structural Design Considerations

Vibration

Vibration loads will be considered based on information supplied by equipment/system
manufacturers. Metal supporting systems will not be used for vibrating equipment unless
project requirements dictate their use. Instead, a concrete base will be provided, the mass of
which must be equal to 10 times the rotating mass of the equipment or a minimum of 3 times
the gross mass of the machine, whichever is greatest. Embedded anchor bolts rather than
expansion anchors will be used for anchorage to the concrete foundation. Vibration isolators

or dampeners will also be used where appropriate.

Deflection Requirements

The deflection of all structural reinforced concrete, steel, and masonry members will be
limited to the requirements of ACI 318, AISC 360, and ACI 530, respectively. Deflection of
members supporting floors, roofs, and walls, due to live load, will not exceed Building Code

of New York State requirements.

Existing Structures

Existing structures may undergo minor modifications or be exposed to higher floor loadings
than was used in previous designs. A structural evaluation for these existing structures will
be performed in accordance with the Existing Building Code for New York State, based on

the determined ‘““Alteration Level” or “Change of Occupancy’.

Special Inspections
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At this time, it is not definite where Special Inspections will be required. As our designs
progress, the need for Special Inspections will be identified and a corresponding Statement of

Special Inspections would be prepared.

12.2  Geotechnical

At the time of this report, a geotechnical investigation for this project has not yet been
performed. Based on record drawings, it is anticipated that all new structures will be supported
on piles. Recommended pile types and capacities will be determined in the upcoming

geotechnical report.

12.3  Structural Repairs/Upgrade of Existing Facilities

At the time of this revised design report, only three RBC Tanks (RBC-3, RBC-6, & RBC-8) had
been drained and cleaned out. In general, the condition of these three tanks are quite similar as

described below.

In these tanks, the surface of concrete within the enclosure above the water line, that is not
coated, showed significant signs of deterioration. The deterioration appears to have caused about
an 1/8-inch loss of the cement paste, exposing the aggregates below. The concrete subsurface,
however, appears to be sound. The coating on the concrete below the water line is still intact
but in fair condition, showing signs of wear and fine cracks that have transferred through from
the concrete. These vertical fine cracks in the concrete are suspected to be shrinkage cracks that
do not appear to impose an issue with the concrete’s structural integrity. The remaining aspects
of the coated concrete appear to be sound with no signs of structural concern. Due to the tank
floor drain flange being installed about an inch or so above these tanks base slabs, the base slabs
were covered with water and a film of debris. This made it difficult to assess the condition of the
base slabs. However, based on the condition of the walls, it could be reasonably assumed that
the concrete is also in sound condition. Along the top surface, concrete spall was noted under a

few drive unit mounts.
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At this time, we assume that the other four existing RBC tanks (RBC-1, RBC-2, RBC-5, & RBC-
7) would be in the same condition as these inspected three RBC Tanks. Future inspections of the

other existing four RBC tanks will confirm our assumptions made in this report.

Along the perimeter areas of these RBC tanks, there appears to be a consistent amount of fine
cracks along the concrete walking surfaces and exterior walls. These cracks appear to be
shrinkage cracks that are located about an average of four feet apart throughout. Some of these
cracks also show possible signs of alkali-silica reactivity (ASR). ASR occurs when the alkali in
the cement reacts with silica in certain types of aggregates (in a moist environment), creating a
gel substance that expands and cracks the concrete surface. The amount of suspected ASR
cracking is not structurally damaging, but present throughout. The plant personnel had noted

that there are never any concerns of leaking through these cracks.

At the southeast corner of the Aeration Chamber (located near the northwest corner of the RBC
tanks) the exposed corner of the concrete is severely spalled and deteriorated. At the northwest
corner of RBC-6, the gate mount anchor bolts appear to have broken out the concrete. A few
miscellaneous concrete stair tread nosings were loose or missing at the northeast corner and
along the center channel of the RBC tanks. Along the center walkway, it was noted that some
grated areas were cut out and unsupported when newer gate operators were installed, which
causes excessive deflections. Most of the aluminum floor plates were slightly recessed, which

the plant personnel had commented on as an issue when they roll equipment over them.

Based upon our inspections at this time, we recommend the following repairs be included in our
upcoming design:

e Repair the deteriorated concrete surfaces in all existing RBC tanks.

e Recoat all the existing RBC tanks, since the coatings are near the end of their useful life.

e Repair the identified spalled areas.

e Replace the concrete stair nosings.

e Provide supplemental supports under the grated areas that had been cut out for the gate

operators.
e The existing aluminum floor plates should be shimmed on the underside so they will set

flush with top of concrete walking surface.
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A follow-up to this inspection report will be provided to finalize our evaluation and

recommendations, once the remaining four RBC’s are inspected.
12.4  Structural Design of New Facilities
1. RBC Tank: This structure consists of the addition of an 8" RBC tank (train) to the

existing RBC Tank. This new tank will be constructed adjacent to the existing RBC

tanks. The tank will be founded on piles similar to the existing tank.

2. Sludge Meter Vault: This structure consists of a cast-in-place concrete vault. The top slab

will be at grade and designed for vehicular traffic. Hatches and a ladder will allow access.
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Section 13 Architectural

13.1 Basis of Design

The PCWWTP RBC Upgrade architectural work will maintain the architectural style and
materials currently expressed by the Sludge Process Building and RBCs. A sustainable design
approach will integrate, into the design, the use of recycled-content materials, natural lighting
and energy efficient equipment and systems. In addition, materials will be selected for long—term

durability, low maintenance and contribution to healthy indoor air quality.

13.2  Architectural Design

The electrical room on EL. 129.76 of the Sludge Processing Building currently feeding the RBC
process and the chemical storage area on EL. 94.50 will be used as part of the RBC process
upgrades. The existing electrical room and adjacent control room will be combined to
accommodate the new electrical equipment. The new electrical room size will be 19°-4” by 55’-
5”. The existing chemical storage areas will be converted to the chemical storage and feed room.

Both existing spaces will be refurbished with interior building materials as described below.

13.2.1 Building Materials

All work areas will incorporate materials and finishes to match existing, where possible.

Exterior Materials

e Railing material will be aluminum for all corrosive and non-corrosive exterior
environments.

e Window systems will match existing window system and glazing. Glazing will be
Low-E insulated glass.

e Low sloped roof system is a ribbed metal panel system over steel framing.

e Roof drainage material and finish will match the roof metal panel system.

Interior Materials

e Concrete floors will be finished with concrete hardener.
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e Interior walls will be constructed of a single wythe of standard concrete block.
Concrete block walls will be painted to match existing colors.

e All hollow metal doors and frames in non-corrosive areas will be painted. Doors and
frames in corrosive areas will be stainless steel.

e (Glazing in interior doors will be impact resistance safety glazing.

e Railing material will be aluminum for all corrosive and non-corrosive interior

environments except Sodium Hydroxide area railing material will be FRP.

The Program of Spaces is as follows:

Table 13.2.1-1 Program of Spaces
Room Area Occupy
Load
Sludge
Processing/Administration
Building
1. Electrical Room (EL. | 1080 sq. ft. 0
129.67)
2. Chemical Storage 980 sq. ft. 0
Room (EL. 94.50)

Table 13.2.1-2 Room Finish Chart

Room Floor Base Wall Ceiling | Lighting
Electrical Concrete | Concrete | Concrete Concrete Pendent

Room Block Block or
Surface
Sodium Concrete | Concrete | Concrete Concrete Pendent

Hydroxide Block Block or
Room Surface

13.3  Building Code Analysis

The PCWWTP existing facilities were built or renovated during the 1980’s thru the 1990’s and
were governed by the New York State Uniform Fire Prevention and Building Code with
amendments at the date of approved application for construction. The 2010 New York State
Existing Building Code and 2010 New York State Building Code will govern the building code
review of the PCWWTP RBC upgrade work areas. The New York State Building Code does not
reference the NFPA 820 Fire Protection in Wastewater Treatment and Collection Facilities

directly; however, the standards of NFPA 820 will be incorporated where appropriate.
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According to Chapter 11, Accessibility, of the New York State Building Code 2010, it is our
interpretation that the scope of work included in this report includes areas accessed by plant staff
only; as such, the accessibility requirements shall be in accordance with Chapter 11 of this code

and ICC/ANSI A117.1 Equipment Spaces, which states:

“Spaces frequented only by personnel for maintenance, repair, or monitoring of
equipment are not required to be accessible. Such spaces include, but are not limited to,
mechanical, electrical, or communications equipment rooms, piping or equipment
catwalks, water or sewage treatment pump rooms and stations, electric substations and

transformer vaults, and highway and tunnel facilities. (Section 1103.2.9).”

Occupancy classification of chemical storage and use areas are determined by the classification
of chemicals or materials and the quantity of the chemicals or materials in a control area. If the
chemical quantity stated by the building code is exceeded then the control area is considered
high hazard occupancy. All high hazard occupancies are required by the building code to have an
automatic sprinkler system or other fire protection systems. The building code Table 307.7
Maximum Allowable Quantity per Control Area of Hazardous Material shall be used to
determine occupancy classification. Other regulations or codes such as the electrical code and

fire code will also be used to determine fire protection requirements in a room or building.

The PCWWTP RBC Upgrade scope of work does not include any work that will require the
evaluation of the energy performance of the building envelope. No evaluation of the building

envelope is included in this report.

The following represents the code review of the various areas of work in the PCWWTP RBC
upgrade project:

Sludge Processing/Administration Building
Areas of Work: Electrical Room and Chemical Storage Room

Occupancy Classification: (Chapter 3)

e Existing Building - F-2 (Industrial Light Hazard) and B (Business)
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e Electrical Room — F-2
e Chemical Storage Room — H-4

Type of Construction: (Chapter 6)

e Type II A (Non-combustible)

Allowable Height and Building Areas (F-2/B): (Table 503)

e Building Height 55 feet O inches, 3 stories
e Building Floor Area —23,000 sq. ft.

Building Height and Floor Area:

e Building Height - 17 feet O inches, 1 story
e Building Floor Area - no change in building footprint or square footage.

Fire-Resistance Rating for Building Elements: (Table 601)

e Exterior bearing walls — 0 hour

Automatic Sprinkler Systems: (Chapter 9)

e Per Section 903 F-2 Occupancy — not required

e Chemical Storage Room H-4 Occupancy — Sodium Hydroxide is a corrosive
which exceeds 500 gallons in one control room and shall be protected by
sprinkler system.

Means of Egress: (Chapter 10)

e Exit travel distance (Table 1015.1): 300 feet maximum

e Dead-end corridor (Section 1016.3): 20 feet maximum or 2.5 times corridor
width

e Building with one exit (Table 1018.2): One story; less than 50 occupants; less
than 75 feet travel distance

Rotating Biological Contactors Area

Occupancy Classification: (Chapter 3)

e Building - U (Utility and miscellaneous structures)
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Type of Construction: (Chapter 6)

e Type I A (Non-combustible)

13-5



Archived File - May Not Be ADA Compliant

No Text on this Page

13-6



Archived File - May Not Be ADA Compliant

Section 14  Sustainability
14.1  Basis of Design

The purpose of this section is to summarize the green building strategies being incorporated into
the PCWWTP RBC Upgrades. The U.S. Green Building Council (USGBC) Leadership in
Energy and Environmental Design (LEED) program will be utilized to identify the green
building strategies to be incorporated into the project within the construction budget. It is
important to note that there is no LEED rating system for process or manufacturing buildings

specifically.

Although the RBC upgrade does not qualify for and is not seeking LEED certification status, we
will be using the LEED Green Building Rating System for New Construction to evaluation
sustainable strategies for inclusion. The LEED rating system addresses seven categories:
Sustainable Sites, Water Efficiency, Energy and Performance, Materials and Resources, Indoor

Environmental Quality, Innovation in Design and Region Priority.

We have attached in Appendix D, the LEED NC summary checklists for the various new work

areas.
14.2  Design Criteria

RBC Area

Sustainable Sites:
e Prerequisite - Construction Activity Pollution Prevention
e SSc8 - Light Pollution Reduction

Materials and Resources:
e MRc2 — Waste Construction Management
e MRc4 - Recycle Content
e MRGcS - Regional Materials

Indoor Environmental Quality:

e JEQc4.1 - Low-Emitting Materials — Adhesives and Sealants
e JEQc6.1 - Controllability of Systems — Lighting
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Innovation in Design
e [Dc6 — LEED Accredited Professional

Electrical and Chemical Storage Room

Materials and Resources:
e MRc2 — Waste Construction Management
e MRc4 - Recycle Content
e MRGcS - Regional Materials

Indoor Environmental Quality:
e [EQc4.1 - Low-Emitting Materials — Adhesives and Sealants
e JEQc4.2 - Low-Emitting Materials — Paintings and Coatings
e JEQc6.1 - Controllability of Systems — Lighting

Innovation in Design
e [Dc6 — LEED Accredited Professional
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Section 15  Construction Sequence and Schedule

The construction and operations schedule for the implementation of the upgrades has been

determined as part of the negotiations with the NYSDEC regarding the Order on Consent.

For Phase I, construction must be completed by December 31, 2013. Construction will be
immediately followed by the operation of the pilot facility from January 2014 through December
2014.

For Phase 1I, construction must be completed at the PCWWTP by December 31, 2016 and
commencement of operation and compliance with the new permit limits by August 1, 2017, in

accordance with the Order on Consent.

Under both phases, the contractor will be required to develop and maintain a specific sequence of
construction in order to meet this deadline. The sequence of construction must address several
key requirements and constraints including:
e Maintenance of plant operations over the full range of influent flows.
e A relatively small site with existing facilities in close proximity to new facilities
being constructed.

e Adjacency of the site to developed properties.

The construction contract documents will include a detailed list of the constraints and sequencing
requirements that must be adhered during construction. The contract documents will also include
an Engineer’s Sequence of Construction developed from these requirements as a tool for the

construction contractor’s use in developing his or her own sequence of construction.
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Section 16 Probable Costs of Construction

An evaluation of the probable costs of construction for the project was developed based on the
design requirements outlined in this report and on the 30% Submittal drawings. The probable
costs of construction were outlined by each design discipline for each facility within the
PCWWTP. The costs are broken down into two separate subprojects by Phase and are
summarized in Tables 16-1 for Phase I and Table 16-2 for Phase II. The total costs of the project

are the Phase I costs plus the Phase II costs.

A design contingency of 25% was applied to the direct construction costs for each facility under
Phase II; under Phase I, the design contingency was reduced to 20% due to the more limited
scope of work. A mobilization factor of 5% of the total direct construction costs was used to
account for the Contractor’s costs in initiating work on the project. A factor of 20% for the
Contractor’s overhead and profit was then added to the construction costs subtotal to determine

the total probable construction costs for the project.

Westchester County has determined that the construction contract will not be bid as a Wick’s
Law project but as a single prime contract under the framework of a Project Labor Agreement
between the County and the local labor unions. In lieu of separate contracts, the documents will
require that each bidder be required to name their proposed primary subcontractors for Electrical,
Heating/Ventilation and Plumbing work when submitting their bids. In calculating the probable
costs of construction, the cost for the work of these disciplines was included in the cost for each

facility.

The probable costs of construction presented in this report are based on August 2012 dollars and
are based on a Construction Cost Index (CCI) of 9351 as published by Engineering News
Record. Based on the anticipated construction duration, the anticipated midpoint of construction
for Phase I is August 2013 and the anticipated midpoint of construction for Phase II is March
2016. Using a trendline developed after reviewing historical CCI values, the projected CCI for
August 2013 is 9800 and the projected CCI for March 2016 is 10,500. It should be noted that

fluctuation in the prices of construction materials (e.g., steel, concrete, copper, etc.) and changes
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in the economic climate may have a significant impact on construction costs at the time of

bidding.

The probable costs of construction in August 2012 dollars are approximately $3.2 million for
Phase I and approximately $25.7 million for Phase II. The probable construction costs for Phase
I at the anticipated midpoint of construction of August 2013 are approximately $3.4 million. The
probable construction costs for Phase II at the anticipated midpoint of construction of March

2016 are approximately $28.8 million. The costs are shown in Tables 16-1 and 16-2.
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Section 17 Construction Documents
17.1 Contract Form

The construction documents that will be prepared for this project will include the bid forms,
contract, technical specifications and general construction drawings. Westchester County has
determined that the construction contract will not be bid as a Wick’s Law project but as a single
prime contract under the framework of a Project Labor Agreement between the County and the
local labor unions. In lieu of separate contracts, the bidding documents will require that each
bidder be required to name their proposed primary subcontractors for Electrical,

Heating/Ventilation and Plumbing work when submitting their bids.
17.2  Specifications

The technical specifications will be prepared in accordance with the standard formatting of the
Construction Specifications Institute (CSI). The specifications for this project will be organized
according to the MasterFormat2004 standard. A preliminary list of the specifications that will be

prepared for this project is included in Appendix B.
17.3 Drawings

This Basis of Design Report incorporates a set of 30% Submittal Drawings showing the general
arrangement and layout of the facilities and equipment that will be constructed under the project.
These drawings are included as Appendix C which is provided under separate cover. Additional
drawings will be prepared showing the additional plans, sections and details necessary for the

construction of the work.
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ROTATING BIOLOGICAL CONTACTORS UPGRADE
Port Chester Wastewater Treatment Plant
Port Chester, New York

TABLE 16-1

30% DESIGN SUBMITTAL
PHASE | - NITRIFICATION PILOT
ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COSTS

Rotating Biological | Chemical Feed Direct Costs Contingency Total Direct Costs | Mobilization (+5%) | Construction Costs Contractor's CONSTRUCTION PROJECTED
Contactors System Subtotal (+20%) Subtotal Overhead and COSTS (AUGUST | CONSTRUCTION
Profit (+20%) 2012) COSTS (AUGUST
2013)
Discipline

Process Mechanical $ 1,641,000 | $ 41,000 $ 1,682,000 | $ 336,000 | $ 2,018,000 | $ 101,000 | $ 2,119,000 | $ 424,000 | $ 2,543,000 | $ 2,665,000
Instrumentation $ 120,000 | $ 20,000 $ 140,000 | $ 28,000 | $ 168,000 | $ 8,000 | $ 176,000 | $ 35,000 | $ 211,000 | $ 221,000
Structural $ 230,000 | $ 40,000 $ 270,000 | $ 54,000 | $ 324,000 | $ 16,000 | $ 340,000 | $ 68,000 | $ 408,000 | $ 428,000
Architectural $ $ - $ -$ - |8 - $ - $ -8 - |8 -8 -
Site Work $ $ - $ -8 - $ -8 -8 -8 - $ -8 -
Electrical $ 25,000 | $ 25,000 $ 50,000 | $ 10,000 | $ 60,000 | $ 3,000 | $ 63,000 | $ 13,000 | $ 76,000 | $ 80,000
Heating and Ventilation $ $ - $ -l s - $ -8 -8 -8 - $ -8 -
Plumbing $ $ - $ - $ - s - $ -8 -8 - |8 -8 -
Temporary Facilities $ $ - $ -l$ - $ -8 -8 -8 - $ -8 -
Direct Costs Subtotal $ 2,016,000 | $ 126,000 $ 2,142,000
Contingency (+20%) $ 403,000 | $ 25,000 $ 428,000
Total Direct Costs $ 2,419,000 | $ 151,000 $ 2,570,000
Mobilization (+5%) $ 121,000 | $ 8,000 $ 128,000
Construction Costs Subtotal $ 2,540,000 | $ 159,000 $ 2,698,000
Contractor's Overhead and Profit (+20%) $ 508,000 | $ 32,000 $ 540,000
CONSTRUCTION COSTS (AUGUST 2012) $ 3,048,000 | $ 191,000 $ 3,238,000
gggiﬂﬁgl(};" :LT)JCTION $ 3,194,000 | $ 200,000 $ 3,394,000
NOTES

1. Direct and Construction Costs rounded to the nearest $1000.

ENR Construction Cost Factors
ENR CCI - August 2012
ENR CCI - August 2013 (projected)

9351

9800 (Assumed Midpoint of Construction)
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ROTATING BIOLOGICAL CONTACTORS UPGRADE
Port Chester Wastewater Treatment Plant
Port Chester, New York

TABLE 16-2
30% DESIGN SUBMITTAL
PHASE Il - FULL-SCALE NITRIFICATION
ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COSTS

Rotating Biological | Chemical Feed Sludge Metering Plant Wide Work Direct Costs Contingency Total Direct Costs | Mobilization (+5%) | Construction Costs Contractor's CONSTRUCTION PROJECTED
Contactors System and Control Subtotal (+25%) Subtotal Overhead and COSTS (AUGUST | CONSTRUCTION
Profit (+20%) 2012) COSTS (MARCH
2016)
Discipline
Process Mechanical $ 10,075,000 | $ 493,000 | $ 101,000 | $ $ 10,669,000 | $ 2,667,000 | $ 13,336,000 | $ 667,000 | $ 14,003,000 | $ 2,801,000 | $ 16,804,000 | $ 18,869,000
Instrumentation $ 102,000 | $ 10,000 | $ 10,000 | $ 125,000 $ 247,000 | $ 62,000 | $ 309,000 | $ 15,000 | $ 324,000 | $ 65,000 | $ 389,000 | $ 437,000
Structural $ 3,058,000 | $ 35,000 | $ 104,000 | $ $ 3,197,000 | $ 799,000 | $ 3,996,000 | $ 200,000 | $ 4,196,000 | $ 839,000 | $ 5,035,000 | $ 5,654,000
Architectural $ 371,000 | $ 55,000 | $ $ - $ 426,000 | $ 107,000 | $ 533,000 | $ 27,000 | $ 560,000 | $ 112,000 | $ 672,000 | $ 755,000
Site Work $ $ 85,000 | $ 24,500 | $ 358,000 $ 468,000 | $ 117,000 | $ 585,000 | $ 29,000 | $ 614,000 | $ 123,000 | $ 737,000 | $ 828,000
Electrical $ 607,500 | $ 25,000 | $ 20,000 | $ $ 653,000 | $ 163,000 | $ 816,000 | $ 41,000 | $ 857,000 | $ 171,000 | $ 1,028,000 | $ 1,154,000
Heating and Ventilation $ 84,000 | $ 82,000 | $ $ - $ 166,000 | $ 42,000 | $ 208,000 | $ 10,000 | $ 218,000 | $ 44,000 | $ 262,000 | $ 294,000
Plumbing $ $ 51,000 | $ $ - $ 51,000 | $ 13,000 | $ 64,000 | $ 3,000 | $ 67,000 | $ 13,000 | $ 80,000 | $ 90,000
Temporary Facilities $ 315,000 | $ $ 15,000 | $ 100,000 $ 430,000 | $ 108,000 | $ 538,000 | $ 27,000 | $ 565,000 | $ 113,000 | $ 678,000 | $ 761,000
Direct Costs Subtotal $ 14,613,000 | $ 836,000 | $ 275,000 | $ 583,000 $ 16,307,000
Contingency (+25%) $ 3,653,000 | $ 209,000 | $ 69,000 | $ 146,000 $ 4,078,000
Total Direct Costs $ 18,266,000 | $ 1,045,000 | $ 344,000 | $ 729,000 $ 20,385,000
Mobilization (+5%) $ 913,000 | $ 52,000 | $ 17,000 | $ 36,000 $ 1,019,000
Construction Costs Subtotal $ 19,179,000 | $ 1,097,000 | $ 361,000 | $ 765,000 $ 21,404,000
Contractor's Overhead and Profit (+20%) $ 3,836,000 | $ 219,000 | $ 72,000 | $ 153,000 $ 4,281,000
CONSTRUCTION COSTS (AUGUST 2012) $ 23,015,000 | $ 1,316,000 | $ 433,000 | $ 918,000 $ 25,685,000
ggg#g‘zﬁ%ggggg”mm" $ 25843000 | $ 1,478,000 | $ 486,000 | § 1,031,000 $ 28842000
NOTES

1. Direct and Construction Costs rounded to the nearest $1000.

ENR Construction Cost Factors
ENR CCI - August 2012 9351
ENR CCI - March 2016 (projected) 10500 (Assumed Midpoint of Construction)
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PORT CHESTER WWTP

APPENDIX D 1 OF 1

RBC UPGRADES

p\Uscs

[ 1[24] 1 |Sustainable Sites Possible Points:
Y ?

Y

Prereq 1

Credit 1

Credit 2

Credit 3

Credit 4.1

Credit 4.2

Credit 4.3

Credit 4.4

Credit 5.1

Credit 5.2

Credit 6.1

Credit 6.2

Sl mlalalpO ===

Credit 7.1

1 |Credit 7.2

1

Credit 8

<|

Prereq 1
4 Credit 1
2 Credit 2
4 Credit 3

Prereq 1
Prereq 2
Prereq 3

SRR

e
©

Credit 1

Credit 2

Credit 3

Credit 4

Credit 5

NIWINMINMIN

Credit 6

Construction Activity Pollution Prevention

Ste Selection

Development Density and Community Connectivity

Brownfield Redevelopment

Alternative Transportation—Public Transportation Access
Alternative Transportation—Bicycle Sorage and Changing Rooms
Alternative Transportation—Low-Emitting and Fuel-Efficient Vehicles
Alternative Transportation—Parking Capacity

Ste Development—Protect or Restore Habitat

Ste Development—Maximize Open Space

Sormwater Design—Quantity Control

Sormwater Design—Quality Control

Heat Island Effect—Non-roof

Heat Island Effect—Roof

Light Pollution Reduction

[ T10] |water Efficiency Possible Points:

Water Use Reduction—20%Reduction
Water Efficient Landscaping
Innovative Wastewater Technologies
Water Use Reduction

[ 1[34] |Energy and Atmosphere Possible Points:

Fundamental Commissioning of Building Energy Systems
Minimum Energy Performance

Fundamental Refrigerant Management

Optimize Energy Performance

On-Ste Renewable Energy

Enhanced Commissioning

Enhanced Refrigerant Management

Measurement and Verification

Green Power

[ 2 [10] 2 |Materials and Resources Possible Points:

T Prereq 1
3 Credit 1.1
1 Credit 1.2
1 1 |Credit 2
2 Credit 3

Sorage and Collection of Recyclables

Building Reuse—Maintain Existing Walls, Floors, and Roof
Building Reuse—Maintain 50%of Interior Non-Structural Elements
Construction Waste Management

Materials Reuse

LEED 2009 for New Construction and Major Renovation
Project Checklist

26

G TN NS, SRS RN

-
o

2to 4

2to4

35

1to 19
1to7

N W N

1to3

1to2
1to2

PORT CHESTER WWTP RBC UPGRADES
HHEHEH

Materials and Resources, Continued

Credit4  Recycled Content 1to2
Credit 5  Regional Materials 1to2
Credit 6  Rapidly Renewable Materials 1
Credit 7 Certified Wood 1

aAlalalalz
iy

3| 93 Indoor Environmental Quality Possible Points: 15

Prereq 1 Minimum Indoor Air Quality Performance
Prereq2  Environmental Tobacco Smoke (ETS) Control
1 |Credit 1 Outdoor Air Delivery Monitoring
1 |Credit2  Increased Ventilation
1 Credit 3.1 Construction IAQ Management Plan—During Construction
1 |Credit 3.2 Construction IAQ Management Plan—Before Occupancy
Credit 4.1 Low-Emitting Materials—Adhesives and Sealants
Credit 4.2 Low-Emitting Materials—Paints and Coatings
1 Credit 4.3 Low-Emitting Materials—Flooring Systems
1 Credit 4.4 Low-Emitting Materials—Composite Wood and Agrifiber Products
1 credit 5 Indoor Chemical and Pollutant Source Control
1 Credit 6.1  Controllability of Systems—Lighting
1 credit 6.2 Controllability of Systems—Thermal Comfort
1 Credit 7.1 Thermal Comfort—Design
1 Credit 7.2 Thermal Comfort—Verification
1
1

v
Y

Credit 8.1 Daylight and Views—Daylight
Credit 8.2 Daylight and Views—Views

- a4 a4 4

'1.5 |Innovation and Design Process Possible Points: 6

1 Credit 1.1 Innovation in Design: Specific Title
1 Credit 1.2 Innovation in Design: Specific Title
1 Credit 1.3 Innovation in Design: Specific Title
1
1

Credit 1.4 Innovation in Design: Specific Title
Credit 1.5 Innovation in Design: Specific Title
1 credit 2 LEED Accredited Professional

- a4 a4 g

4| |Regional Priority Credits Possible Points: 4

credit 1.1 Regional Priority: Specific Credit
credit 1.2 Regional Priority: Specific Credit
credit 1.3 Regional Priority: Specific Credit
Credit 1.4 Regional Priority: Specific Credit

|_8[ 6] 6|Total Possible Points: 110

Certified 40 to 49 points  Silver 50 to 59 points Gold 60 to 79 points  Platinum 80 to 110

I ') g Y
- a4 A
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Price and Payment Procedures..............cooooiiiiiiiiiiiiiiiiinn,
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