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1. Executive Summary
This City of Long Beach owns and operates a 7.5 Million Gallon per Day (MGD)
secondary wastewater treatment plant (WWTP), located on the northern end of National
Boulevard at West Pine Street currently treating approximately 4.2 MGD on a 30 day
average. The WWTP was originally constructed in 1951 as a primary treatment facility
to remove settleable solids and provide disinfection of the wastewater, before
discharging chlorinated effluent into Reynolds Channel.
trickling filters was introduced in the mid-1960’s.

Secondary treatment via

In the late 1980’s, a major

rehabilitation project provided for expansion of the Plant’s permitted flow from 6.36
MGD TO 7.5 MGD, improved screenings and grit facilities, upgrading of the trickling
filter and recirculation systems and added an automatic sand filter system to provide for
enhanced filtration of fifty percent (50%) of the Plant’s effluent. These upgrades did not
include the capabilities to either reduce ammonia or reduce the total residual chlorine.
The WWTP receives and treats wastewater from its residents (population of 33,275 per
2010 Census) and wastewater from the adjacent hamlet of Lido Beach an
unincorporated area of Nassau County (population of 2,897 per 2010 Census).
The WWTP’s northern boundary is Reynolds Channel, and the WWTP discharges into
this receiving waterbody, classified as a SB receiving water suitable for primary and
secondary contact recreation and fishing. Reynolds Channel is located within the
western portion of Hempstead Bay, also known as the Western Bays.

Reynolds

Channel is a connector channel between Jones Inlet to the east and East Rockaway
Inlet to the west. Hempstead Bay, which is on the Impaired Waters (Clean Water Act
Section 303(d)) list, includes the Western Bay area. The Western Bays are a critical
intertidal waterbody that serve as a nursery for finfish and shellfish, and provide for the
natural reduction of pollutants via the marshlands. These marshlands have deteriorated
over the past decade due to increased nutrient levels contained with the discharges of
area wastewater treatment plants. Reynolds Channel, in addition to receiving the City’s
WWTP effluent discharge, receives the treated discharge from the County of Nassau’s
Bay Park STP located in East Rockaway and the discharge from the Greater Atlantic
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Beach Water Reclamation District (GABWRD). The City of Long Beach’s discharge is
estimated to comprise approximately 5% of the nitrogen loading from point discharges
The Bay Park STP discharge outfall is located approximately 3300 linear feet to the
west of the City’s discharge outfall and represents the largest source of point discharge
of nitrogen into the estuary. The flow from Bay Park STP averages in excess of 50
MGD, with STP having a permitted capacity of 71 MGD. In early 2008, the New York
State Department of Environmental Conservation (DEC) enacted Water Quality Based
standards for ammonia and dissolved oxygen for treatment facilities discharging into
marine waters, including Reynolds Channel. The DEC proceeded to modify SPDES
permits for discharges into the Western Bays (Class SA/SB waterbody) including the
discharge permits of the Greater Atlantic Beach Water Reclamation District, Village of
Lawrence, Jones Beach State Park STP, the County of Nassau and the City of Long
Beach for both ammonia and dissolved oxygen. Subsequently, a new effluent limitation
for Total Residual Chlorine (TRC) was added as an effluent limitation to all dischargers.
Since 2008, both the Village of Lawrence and Jones Beach State Park STP discharges
have been redirected out of the Western Bays. The City’s WWTP as configured in 2008
was not capable of meeting the new discharge limitations for ammonia and TRC.
The City developed an Engineering Report in January of 2011 that provided a detailed
analysis of the existing WWTP and the options available for achieving compliance for
both ammonia reduction and total residual chlorine. The City submitted the Engineering
Report to the DEC and it was subsequently approved, along with a Compliance
Schedule, in September of 2011.

However, on October 29, 2012, before its

recommended plan of action could be implemented, Superstorm Sandy came ashore in
southwestern Nassau County (including Long Beach) and wreaked significant damage
to the City’s WWTP, as well as the County’s Bay Park STP. The City’s WWTP suffered
damage to influent control valves, influent raw sewage pumps, electrical systems, sand
filters, clarifier drives and other electrical and mechanical appurtenances. The City
focused on the restoration of these critical systems and proceeded with expending
approximately $5.0 Million on WWTP and pump station repairs.
5
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reduction options identified in the January 2011 engineering report were put on hold
while these repair efforts were underway.

A TRC project (dechlorination) was

completed at end of 2016 ahead of schedule with the City gaining compliance with the
new effluent limitation for TRC of 0.5 mg/l at an additional expenditure of $1 Million.
The County of Nassau, on behalf of the City, prepared a Robert T. Stafford Disaster
Relief and Emergency Assistance Act Section 406 Hazard Mitigation Proposal in
September of 2014. The purpose was to establish the cost of mitigation involving future
anticipated storms as a step in securing grant funding that would allow the County to
accept the flow from the City via a new pump station and force main. The County had
similarly submitted a 406 Hazard Mitigation Grant application for repairs and mitigation
measures for its Bay Park STP. The County’s consultants (Hazen & Sawyer/ARCADIS
JV) estimated the costs for hardening the STP from future storm events (with no
upgrades to current treatment processes) at $43.3 Million. Additionally, the County’s
consultants estimated that project costs for upgrading the City’s WWTP to achieve a
total nitrogen effluent concentration of 8 mg/l would be on the order of $138 Million in
2014 dollars. This would put the total cost of upgrading the City’s WWTP for nitrogen
reduction and hardening the facility from future storm events at $181.3 Million (2014
dollars).These estimated costs are well in excess of those identified in the earlier
approved 2011 engineering report of $24 Million for ammonia reduction (no nitrogen
reduction) and UV disinfection (2011 dollars with mid-point of construction escalation).
The 2011 report did not address hardening as Superstorm Sandy had not yet occurred.
The DEC had approved the 2011 engineering report and the Compliance Schedule
contained therein. The Superstorm Sandy event impacted the ability of the City to
adhere to the schedule as the City was focused on the necessary emergency repairs to
restore vital equipment and systems to maintain reliable and compliant operations. The
City was able to allocate funds ($1 Million) for achieving compliance with the TRC
limitation and constructed a dechlorination process.
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The assessment of Superstorm Sandy’s after-effects has been instrumental in
prompting meaningful discussions aimed at consolidating the City of Long Beach
WWTP into the County of Nassau’s Sewer and Stormwater Authority. The County has
successfully consolidated other municipally-owned wastewater treatment infrastructure
including most recently, the Villages of Lawrence and Cedarhurst.

Both of these

villages owned aged sewage collection systems and wastewater treatment plants.
These two (2) facilities were originally constructed in the 1950’s and were upgraded to
secondary treatment in the 1960’s by installation of trickling filters, very similar to the
City of Long Beach.

Through consolidation, the sewage from the two villages is

transferred via an upgraded Nassau County Inwood Pump Station and a three (3) mile
force main from the Inwood Pump Station to the Bay Park Sewage Treatment Plant for
treatment. This consolidation allowed for the two (2) antiquated facilities to be taken off
line, decommissioned with the land to be available for an alternate use. This is the
desired model guiding the City in its assessment of the future of its wastewater
treatment plant. Conversion of the WWTP to a pump station with a force main to the
mainland for treatment at the County’s Bay Park STP represents a sound consolidation
of services with numerous benefits. The Engineering Report looks at this consolidation
alternative as well as the option of upgrading the treatment plant and a do-nothing
alternative that is not a viable option. The conclusions and recommendations clearly
state that conversion of the City’s WWTP to a pump station with a force main to the
mainland is the most cost effective and environmentally sound option.
This alternative includes the hardening of the existing pump station (or construction of a
new pump station), installation of four (4) new pumping units with a hydraulic capacity of
17 MGD with one unit off line and a force main. The force main will leave the pump
station and traverse eastward crossing underneath the LIRR tracks to a point east to a
location suitable for the horizontal directional drilling (HDD) of 1700 linear feet of the
new force main underneath Reynolds Channel to a location on the northern shoreline.
From there the new force main will traverse northerly up Austin Boulevard to Cortland
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Avenue for approximately 13,000 linear feet.

Total force main length is estimated

between 17,500 and 18,000 linear feet dependent upon final routing. The cost of this
work is currently estimated at $42 Million and provides a long term solution to
addressing the future wastewater treatment needs of the City of Long Beach residents.
It is important to note that the County of Nassau is currently evaluating the technical
components for redirecting its final effluent from Bay Park STP to its Cedar Creek
WPCP, located in Wantagh, NY. If technically and financially viable, the Bay Park STP
discharge would be removed from the Western Bays and would be combined with the
Cedar Creek WPCP discharge that terminates approximately 3 miles offshore in the
Atlantic Ocean. The local environment (Western Bays) will benefit greatly from the
reduction of pollutant loadings, including total nitrogen, suspended solids, biochemical
oxygen demand and fecal coliforms from the relocation of these discharges.

The

reduction of nitrogen and in particular ammonia will result in a decided improvement to
the receiving waterways. Using a total combined flow of 60 MGD for the discharge of
the two facilities and a conservative current effluent concentration of 20 mg/l average for
TSS, BOD and Nitrogen, the reduction of pollutant loading from the removal of these
two (2) discharges would be approximately 10,000 pounds per day for each of the three
(3) pollutants or roughly a removal of 15 tons per day of pollutants. Both County and
City residents that use the local waterways for swimming, boating and fishing should
see improvement to the waters. The marine organisms would benefit greatly and macro
algal blooms would commence to decrease in both frequency and duration. City
residents that live within close proximity to the WWTP will obtain relief from the odors,
noise and vectors associated with the operations of a wastewater treatment plant.
In preparing this report, three (3) previously developed documents were reviewed and
provided a significant amount of both technical and cost details. These documents
included:
1. “Nitrification Upgrade and Sewage Treatment Plant Improvements Engineering
Report”, January 2011, Dvirka & Bartilucci
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2. “Long Beach WPCP Diversion Technical Memorandum”, February 2016, Hazen
& Sawyer-Arcadis, Joint Venture
3. “406 Hazard Mitigation Grant Program Flood Proofing Mitigation Alternatives at
Long Beach Water Pollution Control Plant”, September 2014, Hazen & SawyerArcadis, Joint Venture
The effort that went into these respective documents from the consulting firms were
significant as evidenced by the level of details provided in the deliverables. It is not
within the scope of this report to replicate in entirety the efforts expended in the
development of the above documents however the information provided from these
documents provided both the historical background and understanding of alternatives
that are detailed in this Engineering Report.
Figure 1 on the next page provides an illustration of the recommended option.
This report was prepared in accordance with NYSEFC Guidelines for Engineering
Reports. Engineers Certification Form is provided in Appendix A.
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Figure 1 – City of Long Beach WWTP Proposed Flow Diversion Project
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2. Introduction
The City of Long Beach owns and operates a secondary treatment Wastewater
Treatment Plant (WWTP) with an existing design capacity of 7.5 million gallons per day
(MGD), servicing approximately 33,725 residents (2010 Census) within the City and
2,897 residents (2010 Census) of the neighboring community of Lido Beach.

The

WWTP was originally constructed in 1951 as a primary treatment plant, and was
upgraded to secondary treatment in the late 1960’s with a number of subsequent
upgrades including new trickling filters, sand filtration for effluent polishing, chlorine
contact tank and Total Residual Chlorine. The WWTP has had a good performance
record over the years however the facility has structures that are in excess of 50 years
in age and are in need of refurbishment and or replacement. As a result of Superstorm
Sandy, it will be necessary to undertake hardening measures if the facility is to remain
in service at the current site for the foreseeable future. Additionally, SPDES permit
modifications require that the facility at a minimum achieve reduction of ammonia and
most likely within a few years, the reduction of total nitrogen. Such improvements are
discussed further in the report.
2.1. Location
The City of Long Beach Wastewater Treatment Plant (WWTP) is located at the
northern terminus of National Boulevard in the City of Long Beach, Nassau
County, New York. A location plan of the WPCP is shown Figure 2. The facility is
owned and operated by the City of Long Beach and operates under SPDES
Permit No. NY-0020567 (Appendix B).
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Figure 2 – Project Location Map
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2.2. General Facility Description
The WWTP is secondary treatment facility featuring high rate trickling filters and is
designed to remove settleable solids, BOD and TSS reduction, effluent disinfection
and reduction of chlorine residual of the effluent prior to its discharge into Reynolds
Channel. Figure 3 on the next page provides a site plan of existing facility. In the
late 1980’s, a major rehabilitation project provided for expansion of the Plant’s
permitted flow from 6.36 MGD TO 7.5 MGD, improved screenings and grit
facilities, and sand filter system to provide for enhanced filtration of fifty (50%)
percent of the WWTP’s effluent. In the early 1990’s, the disinfection system
process was upgraded with the construction of contact tanks and lift station to
provide for proper chlorination of secondary effluent. The City recently completed
the Total Residual Chlorine (TRC) project to gain compliance with effluent chlorine
residual concentration. In the past two (2) years, the City has been conducting
repairs and upgrades of equipment and systems heavily damaged by Superstorm
Sandy. Improvements including new influent pumping units, valve and isolation
gates in headworks, new collector drives, electrical and HVAC repairs in dry well
area, new sand filter building spiral lift screw pumps and new sand filtration units.
The treatment plant currently has a design capacity of 7.5 MGD, and average daily
flow for period Jan 2015 through December 2016 was 4.19 MGD.
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Figure 3 – Existing Site Plan
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2.2.1. Sanitary Sewage Collection System
The City’s WWTP treats the sewage collected by a network of piping
comprised on various diameters from eight (8”) inch up forty-eight (48”) and
made of vitrified clay pipe (VCP), reinforced concrete pipe (RCP), ductile iron
pipe (DIP) and newer sections of Poly Vinyl Chloride (PVC). Total length of
piping networks is in excess of fifty-one (51) miles. The City operates and
maintains three (3) sewage pumping stations that transfer sewage from low
lying areas and transfer it to gravity sections of the collection system that
convey the sewage to the WWTP. All three (3) pumping stations; Roosevelt
Avenue, Indiana Avenue and New York Avenue suffered severe damage
during

Superstorm

Sandy

and

required

significant

rebuilding

and

replacement of damaged electrical and mechanical equipment and systems.
The City has a separate department specifically involved in the operation and
maintenance of the collection system.
2.3. Unit Processes
The WWTP’s preliminary treatment includes screening of the raw sewage through
mechanically cleaned bar screens (2 units), followed by raw wastewater pumping
(4 units) to the grit removal system comprised of rectangular grit collectors (2
units), grit pump and cyclone degritter. Three (3) of the four (4) influent pumps
were recently upgraded (January 2015) as part of the Superstorm Sandy Repair
Project. The three new raw sewage pumping units are of the dry pit submersible
style. The fourth unit is a standard centrifugal pump driven by shaft connected to
motor on main floor. Figure 3 provides a schematic of existing flow process.
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Figure 4 – Process Flow Schematic
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The influent pumping units are as follows:
Pump No. 1 Fairbanks Morse Centrifugal Pump (Existing)
6,300 gpd (9.07 MGD) @ 34’ TDH
Pump No. 2 Fairbanks Nijhuis Dry Pit Submersible (New)
5,800 gpd (8.35 MGD) @ 34’ TDH
Pump No. 3 Fairbanks Nijhaus Dry Pit Submersible (New)
4,800 gpd (6.91 MGD) @ 34’ TDH
Pump No. 4 Fairbanks Nijhuis Dry Pit Submersible (New)
5,800 gpd (8.35 MGD) @ 34’ TDH

Photo 1 – Photograph of Raw Sewage Pumps
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Pumping capacity is approximately 23 MGD with the largest pump off line.
Pumping capacity prior to Superstorm Sandy was stated (2011 Engineering
Report) as 21.2 MGD with largest pump off line. Taking into account losses in
piping when multiple pumps are on line, the pumping capacity would drop another
1-2 MGD to approximately 21 MGD. As stated earlier, Pump No.1 is the only shaft
driven pump the three (3) new units are dry pit submersible units. The dry pit
submersibles represent a mitigation measure should the dry well become flooded
by a storm event.
Screened influent is then pumped up, passing through the new magnetic flow
meter to two (2) grit removal tanks. Each tank is 20 feet wide by 20 feet long with
a circular grit collector in each unit. Grit is removed from the hopper in each
collector by a grit pump. The pump discharges to a cyclone degritter and classifier
that removes the heavy inert materials and returns the overflow back into the flow
stream. The grit is conveyed by a screw auger into a 3 cubic yard dumpster for
off-site disposal.

Photo 2 – Grit Chamber
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Following the grit tank, wastewater is then directed to the two (2) primary clarifiers
to settle out solids both settleable and suspended. Settled sludge is pumped to a
heated and mixed primary anaerobic digester.

On a prescribed schedule,

operators transfer digested sludge to the secondary digester for separation of
solids from supernant and additional stabilization and concentration.

Digested

sludge is removed and dewatered by a contractor before being hauled off-site for
disposal.
Biological treatment for Biochemical Oxygen Demand (BOD) removal occurs in the
two (2) trickling filters that are fitted with high density plastic cross flow media to
maximize surface area for enhanced BOD removal efficiency.

Trickling filter

effluent is recirculated on a continuous basis back to the head of the trickling filter
where it mixes with primary clarifier effluent to pass through the filters again for
treatment
Trickling filter effluent flow continues on to three (3) secondary clarifiers for
separation of humus sludge from secondary effluent. Humus sludge is returned to
the head of the primary clarifiers where it co-settles with the primary sludge. A
portion (minimum of 50%) of the effluent is directed to the sand filters (2 units) for
additional removal of suspended solids. Filtered effluent combines with unfiltered
secondary effluent and is pumped via spiral lift pumps (4 units) to the four (4) pass
chlorine contact tank for disinfection of effluent to reduce pathogen levels.
This effluent is then dosed with 15% strength sodium hypochlorite for disinfection.
As per the modified SPDES permit condition for total residual chlorine (TRC) of 0.5
mg/l, the City constructed a new chemical (sodium bisulfite) dechlorination system
that reduces chlorine residual before its discharge into Reynolds Channel.
This dechlorination system was installed in late 2016. This system consists of
piping, diffusers and baffle walls installed in the final 10 feet of each chlorine
contact cell. A small chemical storage (sodium bisulfite) and distribution system
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building allows for pumps to inject the sodium bisulfite into the mixing zone
constructed in each tank. Final effluent after residual reduction flows through the
Parshall Flume where a flow meter records the flow prior to discharge into the 48”
outfall pipe. Effluent continues through the outfall and into Reynolds Channel.
Biosolids generated within the unit processes including the settleable solids in the
raw wastewater collected in the primary clarifiers as well as the humus sludge
sloughed off the trickling filters and returned to the primary clarifiers where it cosettles with the primary solids is sent to the anaerobic digesters for treatment. The
WWTP has a primary digester that is heated and mixed where volatile solids are
digested by anaerobic bacteria resulting in the generation of both methane gas
and a stabilized sludge. The primary digestion process occurs over a 21 day
cycle. A second unheated digester receives transferred biosolids form the primary
digester. In this unheated unit, digested solids are thickened by the drawing off of
supernatant to the head of the plant for retreatment. Solids are in the secondary
digestion for an additional 30 days.

A contractor periodically dewaters the

biosolids from the secondary digester and transfer the dewatered cake off site for
permitted disposal.

Photo 3 – Digesters
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3. Existing conditions
3.1. Wastewater Flow
The sources of the City’s wastewater are a combination of both domestic and
commercial.

The City is often described as a summer destination, with a

significant daily population change in the summer season.

There are also

numerous events throughout the year that draws an attendance outside of the
City’s residents.

These events include races, art festivals, music concerts,

fundraising, polar bear plunge, surfing competitions, restaurant weeks, and Irish
Day. In order to characterize the plant’s flow rate to provide for an upgrade or
possible conversion of the facility to a pump station, the plant’s flow data for the
last two (2) years (2015-2016) was tabulated and analyzed. Table 1 below shows
various flow values for the plant as well as the design peaking factor.
Table 1 - Wastewater Flow Data-Effluent
Flow
(MGD)

Peaking Factor*
(using 100 gpcd)

Peak Hourly Flow
(MGD)

3.18

2.45

7.79

4.20

2.34

9.83

Permitted Design Flow

7.50

2.11

15.83

**Highest Recorded Value of
Average Daily Flow & Peak–
2015-2016 (Oct. 3, 2015)

8.50

-

14.00**

Flow Type
Lowest Recorded Value of
Average Daily Flow –
2015-2016 (June 17, 2015)
Recorded Average Daily Flow 2015-2016 (Actual)

*Peaking Factor based on 10 States’ Standards for Wastewater Facilities, 2014 Edition

It is noted that the average daily flow has reduced over the past few years. In the
previous five (5) year period, the average daily flow was 4.63 MGD. A plausible
reason for the drop in sewage flow may be a result of the City’s capital
improvement plan. The City has been proactive in replacing defective sections of
sewage collection piping when it reconstructs roadways. Additionally as part of
the post-Sandy improvements, a new flowmeter was installed in September 2014
to replace the storm damaged meter. The new flowmeter is a magnetic flowmeter
and is more accurate than the original 50 year old Venturi flowmeter.
21
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This meter required constant maintenance and recalibration due to its poor
condition. As with many gravity sewer collection systems, there is a presence of
infiltration and inflow (I/I) in the WWTP’s flow measurements and treatment
volume. Sizing of the new flow diversion pump station and force main will need
take into account these existing flows, existing I/I as well as addition flow allocation
for future buildout considerations.
3.1.1. Future Flow Considerations
•

Three (3) large vacant oceanfront parcels, currently estimated in draft
planning documents to provide up to 1200 units, conservatively estimated
at 225 gpd per unit for total of 270,000 gpd

•

Point Lookout, current population of 2,000 with seasonal population that
could be as much as 50% greater (3000). At 75 gpd per capita (new sewer
system), this would be a potential flow of 170,000 gpd average with a
seasonal (June – September) increase of 50% of flow for a seasonal
average of 225,000 gallons per day.

•

Atlantic Beach, currently served by the Greater Atlantic Beach Water
Reclamation District’s 1.5 MGD wastewater treatment plant. There are no
current plans to consolidate this facility and its flow into the City of Long
Beach. Therefore no flow increase is considered from this source.

•

Climate change is expected to continue to raise sea level and due to the
City’s proximity to the ocean and bay, a resultant rise in local groundwater
levels should be expected.

This occurrence would result in a greater

percentage of the City’s sewer system being submerged in groundwater.
An increase in both infiltration and inflow (I&I) would be expected. For
purposes of this report, mitigation measures such as lining and piping
replacement would be expected to neutralize the potential increase in flow
and therefore no flow increase is considered from this source.
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•

Total potential future flow to be added to current flow conditions is
therefore 0.44 MGD on daily average and 0.5 MGD for daily average for
peak summer months (July-September).

Table 2 below notes existing flow conditions and potential additional flow. In
the Technical Memorandum (2014) (Appendix C), the diameter of the force
main was preliminarily sized at 18”.

Further analysis of the force main

velocities through the force main notes both a reduced velocity and reduced
operating pressure if a 24” diameter pipe is used. At this time, a 24” diameter
force main is to be considered. Additional analysis of the force main sizing
could be considered as part of a Value Engineering exercise in the detailed
design phase.
Table 2 - Force Main Sizing
Flow
(MGD)

Peak Hourly Flow
(MGD)

Velocity (fps)
18” Force Main

Velocity (fps)
24” Force Main

3.18

7.79

6.83

3.84

4.20

9.83

8.61

4.84

Permitted Design Flow

7.50

15.83

13.86

7.80

Highest Recorded Value of Average Daily Flow
& Peak Flow– 2015-2016 (Oct. 3, 2015)

8.50

14.00*

12.26

6.90

Flow Type
Lowest Recorded Value of Average Daily Flow
–2015-2016 (June 17, 2015)
Recorded Average Daily Flow - 2015-2016
(Actual)

3.2. Process Systems
As noted earlier and depicted in Figure 4, the WWTP has the following unit
processes:
•

Influent Screening

•

Influent Pumping

•

Grit removal

•

Primary sedimentation

•

Trickling Filters with recirculation

•

Secondary sedimentation

•

Effluent Polishing
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•

Disinfection

•

Dechlorination

•

Sludge digestion (2 stage)

•

Sludge dewatering

Following sections provide design criteria and process times for the processing
units. Average Daily Peak flow is 8 MGD, Peak Instantaneous flow rate is the 13
MGD rate for two (2) pumps on line per the facility operator. Calculations are
provided in Appendix D
3.2.1. Influent Screening
Two (2) mechanically cleaned bar screens each rated at 11 MGD for a total
of 22 MGD capacity. Rags and other materials captured and screened off
are placed in a container for off-site disposal.
3.2.2. Influent Pumping
Total of four (4) pumping units, (3) installed 2014 post Superstorm Sandy.
Pump No.1 Fairbanks Morse Centrifugal Pump (Existing-2012)
6,300 gpd (9.07 MGD) @ 34’ TDH
14” diameter
75 HP
Pump No.2 Fairbanks Nijhuis Dry Pit Submersible (New-2014)
5,800 gpd (8.35 MGD) @ 34’ TDH
14’ diameter
71.1 HP
Pump No.3 Fairbanks Nijhaus Dry Pit Submersible (New-2014)
4,800 gpd (6.91 MGD) @ 34’ TDH
12” diameter
50 HP
Pump No.4 Fairbanks Nijhuis Dry Pit Submersible (New-2014)
5,800 gpd (8.35 MGD) @ 34’ TDH
14’ diameter
71.1 HP
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3.2.3. Grit Removal
There are two (2) grit collection tanks, each are 20 foot x 20 foot with center
drive collector arm and a side water depth of 2.5 feet. For total of 1,000 cf
per unit or 7,480 gallons per unit for total of 14,960 gallons.
Detention Time (DT) at average daily peak hourly flow rate of 8 MGD would
be 0.045 hours or 2.7 minutes. At instantaneous peak flow rate of 13 MGD,
DT decreases to 0.028 hours or 1.7 minutes. These detention times are less
than desired. Per Ten State Standards (2014 edition) detention time should
be 3-5 minutes during peak flow conditions. Short detention times leads to
carryover of inerts into the primary settling tanks.

These inerts can be

transferred over to the anaerobic digester when the primary sludge is
pumped over. In the digester, the inerts would occupy valuable space and
would negatively impact mixing, heating and detention time of the solids.
Should one unit go off line for scheduled or unscheduled maintenance event,
the detention time would be halved and would result in the reduction of grit
removal.
3.2.4. Primary Setting
There are two (2) rectangular units each 136 feet long by 34 feet wide with
operating side water depth of 12 feet. Total volume is 39,168 cf or 292,977
gallons per unit for total of 585,953 gallons. Detention Time at average daily
peak hourly flow rate of 8 MGD would be 105 minutes (1.75 hrs), at
instantaneous peak flow rate of 13 MGD, DT decreases to 64.9 minutes
(1.08 hrs). These detention times are on the lower range of acceptable DT
(2-3 hrs) and could lead to higher levels of both BOD and TSS being
imparted on the downstream trickling filters.
The surface area of settling tanks is 4,624 sf per tank for total of 9,248 sf. At
average daily flow of 4.2 MGD the surface settling rate would be 454 gpd/sf
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well within the standard (Ten States) of 1,000 gpd/sf. At average peak hourly
flow rate of 8 MGD the surface settling rate increases to 865 gpd/sf which is
within acceptable range (Ten States) of 1,500-2,000 gpd/sf for tanks not
receiving activated sludge.
Should one of the primary clarifiers go off line for either scheduled or
unscheduled maintenance event, the detention times would be halved and
the surface settling rates would be doubled and a significant reduction in both
TSS and BOD removal would be expected.
At the time of this report preparation, one of the primary clarifiers was off line
pending repairs. The City is preparing to undertake repairs to the primary
clarifier in the later part of 2017.
3.2.5. Trickling Filters
There are two (2) high rate trickling filters each having a diameter of 96 feet
with a media depth of 5 feet. Media specifications of 30 sq feet per cubic
foot.

Total media of 11,520 cf per unit or 23,040 total cubic feet.

Recirculation flow is maintained by constant speed centrifugal pumps and is
typically held at 2 MGD rate by plant operators. As noted above, a portion of
the trickling filter effluent is returned to the front of the units where it is
combined with the primary clarifier effluent.

Recirculation maintains

distribution of flow, keeps media wet during low flow conditions, enhances
natural ventilation through the media and improves overall BOD reduction.
The synthetic media installed years ago as a replacement to the original
stone media significantly increased the surface area.

The media has a

surface of 30 square feet per cubic foot (sf/cf) and is suitable for
carbonaceous BOD reduction.

For nitrification or ammonia reduction as

required by the modified SPDES permit would require that a media having a
45 sf/cf surface area installed to increase the surface area for biomass
attachment.
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3.2.6. Secondary Settling
There are three (3) clarifiers each 133 feet in length, 30 wide and a SWD of
9.5 feet. Surface area would be 3,990 sf per unit for total of 11,970 sf.
Surface settling rate (SSR) at average daily peak hourly flow rate of 8 MGD
would be 668 gpd/sf. This is well below the Ten State Standards of 1,200
gpd/ft for units following attached biological growth units. At peak
instantaneous flow of 13 MGD, the SSR increases to 1,086 gpd/sf still in an
acceptable range. As current daily average flow (4.2 MGD) is well below the
design capacity of 7.5 MGD, the surface settling rate is well within the
standards at an estimated 821 gpd/sf.
Humus sludge collected by the flights to a hopper located at the influent end
of the clarifiers is periodically removed via telescoping valves. Operators
lower the valve introducing the humus sludge into the sludge well. Transfer
pumps located in the Recirculation Building pump the humus sludge to the
influent end of the primary clarifiers for removal (co-settling) with the primary
sludge.
3.2.7. Effluent Polishing
The WWTP has two (2) automatic backwashing sand filters. Each unit is 56
feet long and 16 feet wide for total square footage of 1792 square feet. With
a design loading rate of 1.5 gpm/sf the capacity of the units would be
approximately 3.87 MGD. At current average daily flow rate of 4.2 MGD, this
would be equal to 92% of filtering capacity. Operators adjust the flow to the
filters at a minimum of 50% of daily flow. The original sand filter mechanicals
were recently replaced with new units as a result of the damage from
Superstorm Sandy. Additionally, the three (3) spiral lift pumps that feed the
Sand Filter Building were replaced due to damage incurred during
Superstorm Sandy.
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Filters are subject to automatic backwashing of the 11 inch thick media using
filtered effluent. Backwash water containing captured solids is returned to
the head of the plant for retreatment. Filtered effluent exits the Filter Building
and combines with the unfiltered secondary effluent from the secondary
clarifiers and is pumped to the Chlorine Contact Tank for disinfection.

Photo 4 – Sand Filter Pumps

3.2.8. Chlorine Contact Tank
A total of four (4) spiral lift pumps are in place to transfer secondary effluent
(filtered and unfiltered) up to the Chlorine Contact Tank (CCT). One (1) of
the pumps is out of service for maintenance. The CCT is comprised of four
separate cells each measuring 60 feet in length, 10 feet wide and a SWD of
12 feet. For the TRC project, 10 feet of length was used for introduction of
sodium bisulfite for reduction of the total residual chlorine.
Operators use 15% strength sodium hypochorite that is received and stored
in two (2) 3,000 gallon tanks (replaced post Sandy) and with three (3)
metering pumps controlled by signal from effluent flow meter can deliver up
to 43 gallons per hour of disinfectant. Residual analyzers are located in each
cell of the CCT as well as in the final effluent channel.
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The volume of CCT for disinfection is therefore 6,000 cf or 44,880 gallons per
cell for a total of 179,520 gallons. At current average peak hourly rate of 8
MGD, the detention time would be 32.3 minutes and in accordance with Ten
State Standards. At peak instantaneous flow of 13 MGD, the DT decreases
to 19.9 minutes, still within the minimum 15 minute requirement.
The TRC reaction occurs within last 10 feet of each chlorine contact cell and
that volume is 1,200 cf or 8,976 gallons per cell for a total of 35,904 gallons.
Detention time at average daily peak hourly rate of 8 MGD would be
approximately 6.5 minutes. At peak instantaneous flow rate the DT drops to
3.9 minutes. The bisulfite reaction is very rapid. Dechlorinated effluent is
used as the carrier liquid for the addition of stock bisulfite. Bisulfite metering
pump dosage is adjusted automatically by feedback from the effluent chlorine
analyzer.

Photo 5 - TRC

Dechlorinated effluent is discharged through the 48” diameter outfall pipe into
Reynolds Channel.
It should be noted that the NYSDEC is contemplating the change of the
disinfection

indicator organism from coliform
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Enterococci. To date, data collected from other facilities indicates that in
order to meet an Enterocci limitation of 30 colony forming units per liter that
chlorine detention time may have to increase to 30 minutes or the dosage to
disinfect may have to increase by a factor of 2 or more.

Dechlorination

dosages of bisulfite would have to be increased in a similar dosage as the
hypochlorite dosage in order to maintain compliance with the 0.5 mg/l TRC
limitation. Should this new standard be implemented, increasing the dosage
of chlorine would be the only usable option as there is no room to expand the
chlorine contact tank.
3.2.9. Sludge Digestion
The WWTP has two (2) sludge processing tanks. Both can be heated and
mixed via interconnected piping and valves. Normal operations is for one
unit to be heated and mixed and the other unit is used for separation of
decant and concentration of the solids. Volatile solids are reduced by the
anaerobic bacteria resulting in the production of methane gas, carbon dioxide
and water.
Each tank is 55 feet in diameter and features a vertical SWD of 26 feet with a
lower cone section of 4.5 feet in depth. Volume is approximately 66,500
cubic feet or approximately 497,500 gallons per tank.
Sludge is regularly removed from the secondary digester by an outside
contractor and dewatered by belt press on site. Dewatered sludge cake is
then transported off site for permitted disposal. The City intends on cleaning
both of the digesters in late 2017.
3.3. Treatment Plant Performance
Twice a week (Tuesday and Thursday), the WWTP analyzes influent and effluent
24-composite samples for BOD5 and Total Suspended Solids (TSS).

Annual

averages from 2015-2016 plant data are summarized in Table 3 below, along with
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2004-2007 data from a 2007 Study completed by Malcolm Pirnie/D&B. A few
conclusions could be drawn when comparing these parameters and average daily
flow.
Table 3 - WWTP Performance Summary
Year
2004*

2005*

2006*

2007*

2015

2016

Average Daily Flow (MGD)

5.35

5.76

5.15

4.48

4.12

4.27

Avg. BOD5 – Inf. (mg/L)

114

110

116

126

128

122

Avg. BOD5 – Eff. (mg/L)

21

15

16

23

18

11

Avg. % BOD5 Removal

81.5%

85.4%

85.7%

82.2%

86%

90%

Avg. TSS – Inf. (mg/L)

104

137

120

106

161

155

Avg. TSS– Eff. (mg/L)

11

11

11

10

23

23

Avg. % TSS Removal

89.5%

91.6%

90.6%

90.6%

85%

83%

Parameter

*From Malcolm Pirnie/D&B Consolidation Report, 2007

The average daily flow decreased approximately 20% while influent concentrations
increased from 2004 to 2016. This could be attributed to a combination of the
City’s efforts to rectify some of the Infiltration and Inflow (I/I) contributions to the
City’s gravity sewer system as well as the installation of water saving devices in
new construction and buildings rehabilitated from the damage of Superstorm
Sandy. New flow meter is providing more accurate data on incoming flows.
Valves for influent and effluent BOD (2015-2016) is provided in Figure 5 and
valves for influent and effluent TSS (2015-2016) is provided in Figure 6.
Average daily flow valves for 2015-2016 is provided in Figure 7
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Figure 5 – BOD5 Concentrations, 2015-2016 – City of Long Beach, NY

BOD5
Concentrations
2015-2016
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Figure 6 – TSS Concentrations, 2015-2016 – City of Long Beach, NY
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4.1.2. Option No. 2 – Upgrade for Ammonia Reduction
The Plant’s SPDES permit (NY0020567) was modified in 2008 by the
NYSDEC in accordance with its Environmental Benefits Permit Strategy.
The modification by the NYSDEC came after the adoption of amendments to
6 NYCRR Parts 700-704. These amendments pertained to new water quality
standards for ammonia promulgated by the EPA for discharges to marine
waters, later adopted by the State of New York. The new effluent limitations
set for the City’s Plant in September 2008 included an interim ammonia
concentration of 23 mg/l with the final effluent limitation of 9.5 mg/l to be
achieved by September 2016. Additionally, new effluent limitations of 0.5
mg/l were established for total residual chlorine (TRC) and 2.0 mg/l for
dissolved oxygen (DO). As noted earlier, the City, through construction of a
new dechlorination system, achieved compliance with the TRC and DO
limitations at the end of 2016. The date for compliance with these modified
effluent limitations, similar to the ammonia limitation, was set for 8 years after
the effective date of the permit modification or September of 2016. As a
result of Superstorm Sandy, implementation of improvements to meet the
ammonia limit as detailed in the approved engineering report (2011) were
suspended while the City dealt with making emergency repairs to the facility
to restore reliable treatment capabilities.
The current configuration of the trickling filters is set for parallel flow. Primary
effluent flow is typically split evenly to each of the trickling filters. Flow can
be sent to only one filter if one filter is off line for scheduled or unscheduled
maintenance. Recirculation flow from trickling filter effluent is returned by
fixed rate pumps back to a location upstream of the filters, where it is
combined with the primary effluent flow. Recirculation flow is adjustable by
operators by utilizing 1 or more fixed rate motor and shaft driven centrifugal
pumps. The trickling filters have a diameter of 96 feet and a media depth of
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5 feet, equaling approximately 36,173 cubic feet of media per filter (72,346 cf
total). The filters’ plastic media has a surface area of 30 square feet per
cubic foot for a total of 2.17M square feet of surface area. The efficiency of
the trickling filters has been determined to be on the order 73% using the
NRC equation that is well within the acceptable range of efficiency. Overall
plant removal efficiency for BOD is greater than the permitted requirement of
85%. This percentage of efficiency is at the upper level for the trickling filter
process.
Because the trickling filters operate in parallel flow, the BOD loading is split
between the two (2) units. Recently the plant has experienced inconsistent
reduction of ammonia concentration and therefore has difficulty in achieving
the interim effluent limitation of 23 mg/l. This is in part due to one (1) of the
primary clarifiers being off line and a resultant excess organic (BOD) loading
to the trickling filters.

Once the necessary repairs are completed to the

primary clarifiers, it is expected that the interim ammonia limitation would be
achieved.
Under this Alternative, the trickling filters would be modified (increase in wall
height) to accept a greater volume of media and would be configured for both
series and parallel operation. The upgrade would be designed to not only
achieve the ammonia limitation of 9.5 mg/l but to allow for complete
nitrification to prepare the facility for a future total nitrogen limitation.
Improvements would include raising the walls of the existing trickling filters,
installing additional high surface area/volume media, installation of a forced
ventilation system, constructing a new intermediate pump station and various
yard piping and valving installations. As total nitrification is not required at
this time, the need for alkalinity adjustment may not be required initially but
should be anticipated in the future. This could be further analyzed in the
detailed design phase. A derivative of this ammonia reduction option was
recommended in the 2011 Engineering Report (Dvirka & Bartilucci).
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There are a number of disadvantages associated with this option:
•

Loss of one (1) of the trickling filters for maintenance or repairs could
mean loss of nitrification and exceedance of effluent limitation for
ammonia and assessment of fines and penalties – this would result in
violations and enforcement actions.

•

Conversion of ammonia-nitrogen to nitrate-nitrogen would only marginally
reduce overall total nitrogen loading to Reynolds Channel – the
improvement to the receiving water would be insignificant.

•

Limited improvement to marine waters by the reduction of oxygen demand
due to oxidation of ammonia to nitrate

•

Should nitrogen reduction be required due to a future SPDES permit
modification, a new denitrification process would need to be designed and
constructed at a significant capital cost

•

Interim SPDES effluent limitations would need to be requested to cover
loss of plant efficiency during the construction period

•

Leaves City exposed to further nitrogen reduction requirements with bulk
of plant still featuring antiquated technology and equipment.

The advantages to this alternative:
•

Modifications to trickling filters to allow for nitrification could be designed,
permitted and constructed within a relatively reasonable time frame

•

Would allow for achieving compliance with ammonia limitation of 9.5 mg/l.

In Option No. 2 the design engineer should seek to achieve complete
nitrification of the ammonia to nitrate-nitrogen. While the current effluent
limitation for ammonia is 9.5 mg/l, the improvements would be designed and
constructed for future nitrogen reduction requirements.

The additional

volume and surface area of the additional media would be sized to match the
requirement for total nitrification of the primary effluent. Alkalinity addition
would have to be planned for as the nitrification process consumes 7.14 mg/l
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of alkalinity for each 1 mg/l of ammonia oxidized to nitrate. With nitrification
being accomplished by the trickling filters, should a future total nitrogen
limitation be imposed, a new separate denitrification process would have to
be established on the site. This could either be a post denitrification process
such as deep bed sand filter with supplemental carbon feed or a suspended
growth process such as a Sequence Batch Reactor (SBR), where anoxic
conditions could be established. Both of these technologies would require
significant capital and space to implement.
The City’s DEC-approved 2011 engineering report identified and detailed a
total of six (6) process alternatives for nitrification (ammonia reduction) and
one diversion option. These included:
Alternative 1 – Modification of Trickling Filters (TF) for BOD and Nitrification
Alternative 2 – New TFs for Nitrification
Alternative 3 – Combination of new TF and modified existing TF (BOD &
Nitrification)
Alternative 4 – Moving Bed Biofilm Reactor (MBBR) for Nitrification
Alternative 5 - MBBR at existing TFs for BOD and Nitrification
Alternative 6 – Biofor Filters (BAF) for Nitrification
Alternative 7 – Diversion to Bay Park
Detailed descriptions, including design and cost projections, were provided
for each of the alternatives with respect to the sizing and capacity of the
respective process tankage and equipment needed to achieve nitrification to
meet the ammonia limitation of 9.5 mg/l. Additionally annual operations and
maintenance costs were provided for each option, except for Alternative 7 Diversion to Bay Park.

At the time of the development of the 2011

engineering report, Nassau County was in the midst of planning upgrades at
the Bay Park STP and was not accepting additional sewage flows.

The

report stated that discussions should continue in the future as the option was
considered viable.

As stated earlier, this report predated Super Storm

Sandy, which changed the basic calculus.
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The capital cost (2011 dollars) of the various alternatives ranged from a low
of $18 Million for Alternative 1 to a high of $28 Million for Alternative 3.
Yearly additional O&M costs to be associated with the alternatives over base
yearly O&M costs ranged from a low of $200 K for Alternative 2 to a high of
$580 K for Alternative 5.
Alternative 1 in the 2011 report was identified as the recommended
alternative, and was focused on maintaining the existing trickling filter
technology while increasing the sidewalls to accommodate the necessary
volume of media to provide for the fixed biomass to allow for conversion of
ammonia to nitrate. The capital cost was estimated at $18 Million (2011
dollars) with an additional annual O&M cost estimated at $225 K/year (2011
dollars). Applying an annual escalator of 3% to these cost estimates would
revise the 2011 figures to an estimated $21.5 Million for the capital cost
and $269 K/year additional O&M costs. As stated earlier, no costs for
hardening were provided as this was not an issue in 2011. Hardening was
estimated by Arcadis/Hazen & Sawyer in 2014 to be on the order of $43
Million. Thus, adjusting the 2011 costs for inflation, along with the addition of
the 2014-estimated costs of hardening and an appropriate escalator factor of
3% per year for the intervening years (2014-2017) results in a very
conservative estimate of $47 Million.
4.1.3. Option No. 3 – Flow Diversion
This alternative would feature the conversion of the existing influent pump
building into a new flow diversion pump station. Following completion of that
work and connection to Bay Park STP, the balance of the wastewater
treatment plant would be decommissioned, demolished and the land made
available for appropriate reuse by the City.
The flow diversion pump station would be designed to repurpose the existing
headworks and influent pump station at the WWTP.
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hardening of the existing structure would present a lower cost option than
constructing a new pump station. This will be revisited in the detailed design
phase, when a more thorough analysis of the building structure is
undertaken.
The new flow diversion pump station would be designed in accordance with
Nassau County Department of Public Works and Ten State Standards. The
existing WWTP would remain in service during construction of the
improvements to the existing building,

including the installation of new

pumping units (total of 4), including upgrading existing screening equipment
and force main piping from the existing influent pumping area to the
connection point on the mainland.
The flow diversion pump station building would require hardening to provide
necessary protection from future storm events. The County’s 406 Hazard
Mitigation Proposal (2014) provides an extensive review and analysis of the
required hardening measure in “Part II: “Flood Risk, Vulnerability
Assessment and Design Criteria.” In this section of the document, several
analyses are carefully described and references provided. The summary of
these analysis define the critical criteria:
FEMA 500 year flood elevation
Wave height at PS location
Sea Level rise (50 years)

13.1 elevation
3.6 feet
2.93 feet

This results in a recommendation to harden the existing influent pump
building to elevation 20.0. The existing building currently sits at elevation +/10.0 so the hardening measures would be installed to an elevation
approximately 10 feet above existing grade.
In addition to requiring the hardening of the existing influent pump station
building, a new force main will be required to transfer the City’s wastewater
to the mainland where it will enter the County’s sewage collection system
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that carries sewage to the County’s Bay Park STP. This force main will be
approximately 17,500 to 18,000 lineal feet in length and will be constructed
of a combination of high density polyethylene (HDPE) pipe and ductile iron
pipe. The ductile iron force main will initiate at the site of the existing influent
pump building and will traverse in a northeasterly direction to the corner of
the WWTP site. Here it will be installed underneath the LIRR tracks using
the jacked pipe method where a host pipe is first installed under the tracks
and then the force main pipe is installed within the host pipe. This method
eliminates disturbance to the LIRR tracks and operations and provides for an
additional level of protection of the force main pipe. The force main will
continue eastward on Park Place to a City owned lot where the entrance pit
for crossing underneath Reynolds Channel will be installed. Dual force main
pipes will be installed underneath Reynolds Channel using the horizontal
directional drilling (HDD) method. This allows for trenchless approach to
installing the force main piping manufactured of HDPE underneath the
bottom of the channel in one continuous pipe to the opposite shore where it
will emerge at a location on Austin Boulevard. From here, the force main
returns to ductile iron and is installed using the open trench method. The
force main will traverse northward up Austin Boulevard continuing up Long
Beach Road to the designated connection point on West Cortland Road.

5. Recommended Option – Flow Diversion
5.1. Flow Diversion Pump Station Building
As previously stated in the Alternatives Overview, the only viable option other than
constructing improvements to meet nitrogen reduction to the limits of technology is
to divert the City’s sewage to the County’s Bay Park STP in East Rockaway. As
with Option No. 2 Upgrading for Nitrogen Reduction, it would be necessary to
harden the pump station to withstand a future storm event. Unlike Option No. 2
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where the entire site would have to be hardened by a perimeter flood wall or berm
to protect the individual buildings, unit processes and equipment, hardening would
be limited to the pump station area. As discussed in the Alternatives Overview
section, the hardening would require either the existing Administration/Influent
Pump Building to be hardened (flood proofed) to elevation 20.0 (NAVD 88) feet or
to consider the construction of a new flow diversion pump station building designed
with hardening features to the same 20.0 foot (NAVD 88) elevation, the Design
Flood Elevation (DFE). Hardening of the pump station has two (2) options; a flood
wall around the perimeter of the existing building or flood proofing the existing
building by the construction of a new structural reinforced exterior wall attached to
the existing building and relocating building openings (except for doorways) such
as vents, windows, hatches etc. to a location about the Design Flood Elevation.
The existing Administration/Influent Pump Building houses the influent screens, the
wet well, the dry well with four (4) pumping units, electrical distribution and pump
controls, and administrative offices including an employee lunchroom, laboratory
and office area. The overall size of the existing building is larger than required but
could be remodeled to fit the requirements of the proposed flow diversion pump
station. The building appears to be in good structural condition and the influent
wastewater piping currently is tied into the existing wet well that is part of the
building. The existing 18” diameter discharge piping from the dry well pumping
header would be connected to the new 24” diameter force main that would be
constructed on the east side of the dry well and would be connected to the first
length of the new force main that would be installed on the site within the boundary
roadway. The existing building would have to be hardened in accordance with
FEMA Publication P-936 “Flood proofing of Non Residential Buildings”, 2013 to the
prescribed elevation by either hardening the existing exterior walls by constructing
a new reinforced concrete wall to the DFE or by constructing a perimeter flood wall
around the building to the prescribed DFE. Under the first option, all penetrations,
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windows, vents, located on the exterior of the building walls would have to be
either sealed and relocated to an elevation equal to or greater than the DFE. Flood
doors designed to withstand the hydraulic forces would need to be incorporated
into the hardened exterior wall.
The perimeter flood wall option would feature a flood wall constructed on sheeting,
slurry walls and concrete to the DFE. Watertight gates for access and egress
would be installed in the flood wall. Pump stations for removal of water entering
the site between the new flood wall and the flow diversion pump station building
would be provided to pump any infiltrating water to the external side of the flood
wall at the DFE. In the detailed design phase, an analysis of the uplift forces
exerted on the lower pump level floor would be conducted to determine if the floor
requires hardening to overcome any forces exerted by groundwater during a storm
event featuring tidal surge across the site. The building itself would be subjected
to installation of new elements such as energy efficient windows, doors, LED
lighting and new membrane roof as well as other interior treatments required to
address deficiencies and code issues.
If after a more detailed examination and evaluation that the re-purposing of the
existing pump station building is not possible or economically feasible, the
construction of a new flow diversion pump station on the site would be required.
As with the hardening of the existing pump station, the new flow diversion pump
station structure would feature flood proof doors, capable of withstanding the
hydraulic pressure to the DFE with all penetrations located above the DFE.
5.2. Flow Diversion Pump Station Equipment
The modified existing influent pump station or the new flow diversion pump station
would feature key pieces of equipment.

The minimal new equipment would

include:
•

Influent Screens

•

Screenings dewatering and compaction unit
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•

Transfer conveyors

•

Influent pumping units

•

Pump controls

•

New emergency standby generator

•

Ancillary systems; hoists, lighting, HVAC, electrical upgrades

•

Flow metering (reuse existing meter)

5.2.1. Influent Screens
The influent screens that protect downstream pumping equipment would be
replaced with new self-cleaning units of the appropriate flow rated capacity.
The units would be rated for a minimum of 10 MGD each. A bypass channel
would be provided for maintenance events.

These units would remove

materials greater than 3/8” diameter and transfer them off the bar racks to
container for disposal.

A typical screen used by municipalities is the

Duperon unit. Information is provided in Appendix E.
5.2.2. Dewatering & Compaction
Due to requirements for off-site disposal, the material would be conveyed to
and processed in a dewatering/compactor device prior to discharge to the
disposal container. A typical unit as manufactured by Duperon. Information
on the unit is provide in Appendix E.
5.2.3. Pumping Units
The existing dry well area is of sufficient space to accommodate four (4) new
pumping units for transfer of the raw sewage to the mainland. These units
will be of the submersible dry pit style sized to handle the range of flows as
noted in Table 1. The following hydraulic characteristics:
•

Daily Average Flow today

4.2 MGD

•

Daily Average Flow future

4.7 MGD

•

Peak Flow 6813 gpm,

9.5 MGD

•

Storm Flow

17 MGD
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Due to the range of flows and the high head of the force main, the pumps
required for the application are high horsepower units.
The pumps will be controlled by variable speed controllers. Present pump
selection would have one pump handling daily average flow (4.7 MGD), two
(2) pumps handling average daily peaks (9.8 MGD) and three (3) pumps
handling the instantaneous peaks (storm flows) of 17 MGD.

The fourth

pump would be the spare pump. The flow diversion pump station will feature
new dry pit submersible units.

The units are Flygt featuring the N style

impeller that has proven effective in passing solids. The four (4) units will be
the Model NT 3312/835. Manufacturer’s information on the pumps is provide
in Appendix E.
Basis of design for the pump station and force main is presented below:
I.

Pump Station Design Parameters:
A. Estimated Average Daily Flow:

4.2 MGD
(2,917 gpm)

B. Peak Flow Factor:

2.34

C. Peak Design Flow:

9.828 MGD
(6,825 gpm)

D. Peak Storm Flow:

17.0 MGD
(11,800 gpm)

E. Pump System: The proposed pumping configuration consists of
four dry pit submersible pumps. Three of the four pumps will
operate to convey the peak flow. A spare pump will be stored at
the pump station.
F. TDH at Peak Storm Flow: 169 feet
G. Pump Type: Submersible dry-pit type, Flygt Model NT 3312/835
H. Pump Motor: 385 HP, 460 V, 3 phase, 1190 RPM
I. Emergency Power: A standby power generator will be provided
to operate pump station upon loss of power.
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J. Pump Control: Soft starters and ultrasonic level indicator.
K. Wet Well Electrical Classification:

NEC Class 1, Group D,

Division 1
L. Alarm System: Autodialer type and SCADA to notify owner of
power failure, pump failure, engine failure and high water level.
M. Pump Handling: An overhead hoist with electric winch will be
provided for moving pumps within building.
II.

Force Main Design Parameters:
A) Pipe Material: CLDI, Class 350, 24-inch diameter.
B) Pipe Material for Directionally Drilled Pipe under Reynolds
Channel: DR-11 HDPE, 30-inch diameter (25.833-inch ID)
C) Velocity at 2,917 gpm (ADF) in 24-inch dia.: 1.92 fps
Velocity at 6,825 gpm (peak) in 24-inch dia.: 4.48 fps
Velocity at 11,800 gpm (storm) in 24-inch dia.: 7.75 fps
Velocity at 2,917 gpm (ADF) in 30-inch dia. HDPE: 1.79 fps
Velocity at 6,825 gpm (peak) in 24-inch dia. HDPE: 4.18 fps
Velocity at 11,800 gpm (storm) in 24-inch dia. HDPE: 7.22 fps
D) Hazen Williams C-factors: 120 for CLDI and 130 for HDPE
E) Force main length: Approximately 15,560 feet CLDI and
approximately 1,850 feet HDPE.
F) Static Head: 5 feet
F) Emergency Pumping Capability: Force main connection for
portable pump on pump header.

5.2.4. Standby Generator
A new emergency standby generator sized at approximately 1750kw would
be required to handle the new load from the flow diversion pump station.
The new generator would be located at the DFE to protect it from future
storm events. The unit would be housed in a sound proof enclosure.
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5.3. Proposed Force Main Piping
Ductile iron pipe (DIP) is a flexible conduit that is centrifugally cast from molten
ductile iron and is designated as a “pressure class” product, which means that the
wall thickness is calculated taking into account both the working and surge
pressures that the pipeline will experience. For example, “Pressure Class 350
DIP” has a wall thickness that is calculated using a working pressure of 350 psi
and an additional surge pressure of 100 psi with a nominal safety factor of 2.0,
resulting in a design pressure of 900 psi.
DIP is manufactured in 18 or 20 foot nominal laying lengths and 3 to 64 inch
diameters, in a range of standard pressure classes and nominal wall thicknesses.
The interior of the pipe is typically furnished with a ceramic epoxy lining to prevent
internal corrosion and to maintain a hydraulically smooth flow surface.
Furthermore, the pipe exterior is supplied with an asphaltic coating for corrosion
protection from aggressive soil conditions, and is often wrapped with a
polyethylene (PE) encasement for further protection.
Due to the potential for high pressures in the proposed force main and consistent
with Nassau County Department of Public Works (SCDPW) standards, Class 350
(minimum) ductile iron pipe is recommended for the proposed force main piping
system material. The most common range of working pressure for ductile iron
pipelines is 60 psi to 100 psi or 140’ to 230’ of water. This range should provide
for sufficient buffer from manufacturing defects, pipeline installation and related
considerations.
High Density Polyethylene (HDPE) pipe is known for its large strength-to-density
ratio. Standard laying lengths of HDPE pressure pipe is 40/50 foot lengths. Pipe
sizes under 6” may be coiled at continuous longer lengths.

HDPE pipe is

manufactured from PE4710 resin as listed with the Plastic Pipe Institute (PPI).
The resin material meets the specifications of ASTM D 3350. HDPE pipe and
fittings shall contain no recycled compounds except that generated in the
manufacturer's own plant from resin of the same specification as the raw material.
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HDPE products are homogeneous throughout and free of visible cracks, holes,
foreign inclusions, voids, or other injurious defects.
HDPE pipe and fittings shall be butt fused and made of the same minimum
material designation code of PE4710. A fusion joined pipeline can be thought of
as a continuous pipeline without joints. Fittings shall have a minimum pressure
rating equal to or greater than the pipe to which they are joined unless otherwise
specified in the design. All fittings shall meet the requirements of AWWA C901 or
C906.
The force main piping system design shall be consistent with Ten States
Standards as follows:
•

Cleansing velocity of at least 2 ft/sec.

•

Minimum 4-inch diameter piping

•

Minimum 4’-0” cover to prevent freezing

•

Minimum pressure class of 350 for pipe, fittings and valves

•

Provisions for drain manhole at low points

•

Provisions for air relief chamber at high points

The proposed force main piping system provides for approximately 18,000 lf of
force main pipe.

A 24-inch diameter force main is proposed to convey raw

wastewater from the Long Beach WWTP to the existing gravity sewer interceptor
on Cortland Avenue, Oceanside, NY.

A velocity dissipater manhole will be

provided immediately upstream and adjacent to the existing gravity sewer
interceptor manhole on Cortland Avenue and prior to discharge to the existing
gravity sewer interceptor. Sanitary wastewater will flow from there by gravity to
the existing Bay Park WWTP.
A 24-inch diameter force main was selected to accommodate the projected range
of flows from the Long Beach WWTP.

A 24-inch diameter force main was

selected in order to maintain suitable minimum and maximum flow velocities and
pressures for the projected wastewater flow rates. It should be noted that Ten
States Standards, Section 11.24 - Hydraulic Capacity, the proposed pump station
must provide for a minimum velocity of 2 ft/sec for peak hourly flow conditions.
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The proposed force main will be provided with a 4’-0” minimum cover. Drain and
air release manholes are also anticipated at low and high points, respectively,
along the force main route. Following installation, the force main will be pressure
tested in accordance with AWWA Standards.

Suitable thrust blocking and/or

mechanically restrained joints shall be provided at 45-degree or larger bends in
the pipeline.
5.4. Proposed Force Main Routing
5.4.1. Force Main Route
The total length of the proposed force main route is approximately 17,610 lf.
The proposed force main routing is presented on Figures 8, 9, 10, and 11.
As shown, the force main route commences at the existing
City of Long Beach WWTP located at 700 National Boulevard, Long Beach,
NY.

The forcemain route will ultimately discharge to an existing gravity

sewer interceptor manhole located on West Cortland Avenue, Oceanside,
NY. Based on a windshield survey, a description and approximate length of
the proposed force main route is cross-referenced with the segments and
described below.

In addition, still photos from the windshield survey

obtained from Google Maps have been provided for convenience.
5.4.1.1.

Long Beach Segment (approximately 4,310 lf)

Beginning at the existing City of Long Beach WWTP Influent Building, the
proposed force main route will run east/northeast and adjacent to the Long
Island Railroad (LIRR) tracks ROW and within the existing City of Long
Beach WWTP property boundary. At the east perimeter of the City of
Long Beach WWTP property, the force main will turn southeast and will be
pipe jacked beneath the LIRR tracks (refer to Photo 6). A steel casing
pipe will be pipe jacked to house the force main (carrier) pipe. The length
of this pipe jack is estimated to be approximately 200 lf at this time.
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Photo 6 – Approximate Location of Jacking Pit on Park Place
(Courtesy Google Maps)
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Figure 8 – Overall Force Main Routing
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Figure 9 – Long Beach Segment
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Figure 10 – Austin Boulevard Segment
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Figure 11 – Long Beach Road Segment
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Following the pipe jack, the force main route will travel east on Park Place
(refer to Photo 7), a two (2) lane roadway with on-street parking on both
sides and owned by the City of Long Beach. The force main route will
continue on Park Place to the intersection with Riverside Boulevard. At
Riverside Boulevard, the force main will enter a City of Long Beach owned
parcel located at the southeast corner of Park Place and Riverside
Boulevard (refer to Photo 8). Dual force mains (primary and backup) will
be directionally drilled from this parcel and in a northeasterly direction and
beneath Reynolds Channel to the center median of Austin Boulevard,
Island Park, NY (refer to Photo 9).

Photo 7 – Park Place Looking East
(Courtesy Google Maps)

Photo 8 – City of Long Beach Owned Parcel at Intersection of Park Place and Riverside Boulevard
(Courtesy Google Maps)
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Photo 9 – Approximate Location of directional Drill Receiving Pit
(Courtesy Google Maps)

5.4.1.2.

Austin Boulevard Segment (Approximately 7,800 lf)

Austin Boulevard is a six (6) lane north-south County-owned roadway with
three (3) travel lanes in each direction, a center turning lane and, parking
shoulders and sidewalks on each sides of the roadway (refer to Photo 10).
Installation of the force main piping system will be within the Austin
Boulevard Right-of-Way (ROW) with the alignment varied to avoid existing
utilities.
Most of Austin Boulevard is lined on both sides by retail and
commercial/industrial establishments and restaurants. There are several
signalized intersection including Marina Path, California Place, Traymore
Boulevard, Kingston Boulevard, Audubon Boulevard, Trafalgar Boulevard,
Saratoga Boulevard, Georgia Avenue and Long Beach Road.

The

roadway can experience the potential for heavy traffic volumes with
posted speed limits at 40 mph. There are overhead utilities and street
lighting that run parallel to the roadway with overhead utilities crossing
over the roadway.
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Photo 10 – Austin Boulevard, Island Park, NY Looking North
(Courtesy Google Maps)

5.4.1.3.

Long Beach Road Segment (Approximately 5,500 lf)

Long Beach Road from the Barnum Bridge to Mott Street is a six (6) lane
north-south County-owned roadway with three (3) travel lanes in each
direction and a center grass median. The former Oceanside Landfill is
bordered on the east side of the roadway and a tidal wetland and adjacent
shopping plaza is bordered on the west side of the roadway (refer to
Photo 11).

Photo 11 – Long Beach Road, Oceanside, NY
(Courtesy Google Maps)
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North of Mott Street, Long Beach Road becomes a four (4) lane northsouth County-owned roadway with two (2) travel lanes in each direction, a
center turning lane and, parking shoulders and sidewalks on each sides of
the roadway (refer to Photo 12).

Installation of the force main piping

system will be within the Long Beach Road Right-of-Way (ROW) with the
alignment varied to avoid existing utilities.

Photo 12 – Long Beach Road, Oceanside, NY
(Courtesy Google Maps)

Most of Long Beach Road is lined on both sides by retail,
commercial/industrial establishments and restaurants. There are several
signalized intersection including the entrance at the former Oceanside
Landfill, Daly Boulevard, Mott Street, Henrietta Avenue, Waukena Avenue,
West Waukena Avenue, Cortland Avenue and at the entrances to several
retail strip malls along the route. Photo 13 identifies Bay Park Connection
Point at Intersection of Long Beach Road and Cortland Avenue.
Long Beach Road experiences the potential for heavy traffic volumes with
posted speed limits at 40 mph. There are overhead utilities and street
lighting that run parallel to the roadway with overhead utilities crossing
over the roadway.
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Photo 13 – Bay Park Connection Point at Intersection of Long Beach Road and Cortland Avenue
(Courtesy Google Maps)

5.4.2. Force Main Route Evaluation
The force main routing was evaluated for constructability, community
disturbance, traffic disturbance, cost and miscellaneous factors described as
follows:
5.4.2.1.

Constructability

A force main construction project will involve excavation, sheeting,
dewatering, installation of piping and valves, construction of vaults and
other support structures.

Force main construction projects require

opening of road pavements, closure of traffic, creation of lay-down area(s)
and the potential for relocating existing utilities.
5.4.2.2.

Community Disturbance

Most construction projects create a level of inconvenience to local
residences and businesses located along, near or adjacent to the
construction area.

Force main construction typically involves: roadway

excavation utilizing heavy equipment (i.e., trackhoe, dozer, backhoe, etc.);
installation of sheeting and shoring systems (where applicable); provisions
for dewatering systems (as necessary) and; installation of the force main
piping system. In addition, local roadway closures may be necessary and
will likely impact local businesses.
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5.4.2.3.

Traffic Impacts

The assessment of traffic impacts can be directly related to traffic volume,
number of major cross streets, road type and function and sensitive
crossings. The Long Beach Segment of the force main route includes
Park Place and Riverside Boulevard.

These are relatively light traffic

roadways with a majority of traffic concerns occurring during normal
business hours due to the commercial/industrial activities.
The Austin Boulevard and Long Beach Road Segments of the force main
route have the potential for significant traffic related issues during the peak
rush hours, but more importantly, during emergency evacuations, as this
roadway serves as a major artery from Long Beach Island. In addition,
Austin

Boulevard

is

lined

with

retail

and

commercial/industrial

establishments and restaurants with a posted speed limit is 40 mph.
5.4.2.4.

Cost

Cost for the installation of a force main will increase with length, depth,
presence of groundwater and/or environmental concerns. In addition, the
more constrained the working area, the higher the installation and
maintenance and protection of traffic costs during construction. For the
proposed force main route, depth (requiring tight sheeting) and presence
of groundwater (relatively shallow) will likely be significant factors that will
increase the cost for this installation.
5.4.2.5.

Miscellaneous

The condition of the existing roadway along the force main route is also a
factor of the force main route. If the roadway is in good condition, it will
require extensive restoration as a result of the force main installation.
Additional items included schedule and permitting, as they will likely be
less effected under County jurisdiction.
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5.5. Horizontal Directional Drilling (HDD) and Pipe Jacking
Horizontal directional drilling (HDD) and pipe jacking are the recommended
methods to install the proposed force main route beneath Reynolds Channel and
the Long Island Railroad (LIRR) tracks, respectively. Both installation techniques
are proven technologies and are essentially the most feasible installation
alternatives for these crossings. Force main installation via pipe jacking beneath
the LIRR tracks is the LIRR’s preferable alternative. HDD and/or pipe jacking is
also recommended in high traffic areas, areas with shallow groundwater, areas
with significant utility crossings and areas where restoration is difficult.
Figure 8 identified the proposed HDD and piping jacking locations for installation of
the proposed force main piping system.
Advantages of HDD and/or pipe jacking include:
•

Minor environmental and construction impacts

•

Offers maximum depth of cover

•

Avoids utility impacts

•

Minimal groundwater impact

•

Possible to drill bore hole on a predetermined radius of curvature

•

Reduces excavation and shoring costs

Disadvantages of HDD and/or pipe jacking include:
•

Typically higher construction costs

•

Requires staging area for drill rig and equipment

•

Use of ductile iron pipe may limit the length of HDD

The HDD and pipe jacking industry has experienced exponential growth in the past
several years and has become commonplace as a method of force main piping
installation.
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5.5.1. HDD
HDD has been used extensively in drilling through many different types of
soil conditions. HDD is defined as a steerable system for the installation of
pipe, conduits, and cables using a surface launched drilling rig. HDD utilizes
guided drilling along a pre-determined bore plan for drilling long distances
such as under railroad tracks, highways, rivers, lagoons and urbanized
areas.
Basic components of an HDD system include:
•

Drilling rig/unit

•

Guidance system

•

Drill pipe and downhole tools (i.e., bits and back reamers)

•

Drilling fluid mixing/recycling system

The HDD process involves: 1) drilling of a pilot hole; 2) pilot hole
enlargement (reaming) and; 3) pullback installation of the carrier pipe.
Figure 11 below illustrates the HDD Process. Step 1 includes drilling of a
pilot hole from entry point to exit point and following a pre-designed plan and
profile.
The position of the drill head is monitored by an electronic tracking system,
which also provides the information necessary to make steering adjustments
as the drilling operation proceeds.
Step 2 illustrates back reaming to enlarge the borehole to a sufficient size to
accommodate the pipe diameter. Typically, the reamer is attached to the
drill string at the pipe side and pulled back into the pilot hole. Generally, the
final size of the bore is at least fifty percent (50%) larger than the outside
diameter of the pipe.
Once the back reaming is complete and the drilled hole is enlarged, pull back
of the product pipeline is conducted through the borehole (refer to Step 3 in
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Figure 11). A reamer is attached to the drill string and connected to the
pipeline pull head via a swivel, which prevents any translation of the reamer’s
rotation into the pipeline string allowing for a smooth pull into the drilled hole.
Drilling mud fills the annular space between the pipe and the ground.
Figure 12 – HDD Process

Following pull back of the product pipeline, the pull head is disconnected, the
drill rig is removed and the pipeline tie-ins are completed.
Costs for HDD are primarily dependent on project size, pipe diameter, bore
length, location, surface and subsurface conditions and soil characteristics.
Bid factors can also influence the relationship between total cost and the
project parameters.

Other parameters can also include community type,

product type, soil conditions, and geographical region.
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Costs for HDD can range from $700 to over $1,500 per linear foot. When
possible dewatering, utility relocation, restoration and traffic maintenance are
included in the construction activities, HDD costs can become more
competitive to other installation means and methods (i.e., “open cut”
construction).
Figure 12 below provides for a preliminary profile of the proposed HDD
beneath Reynolds Channel. The length of the proposed HDD is estimated to
be approximately 1,850 lf and to a depth of approximately 50 feet below the
Channel bottom or 100 feet below the Channel surface. The proposed entry
and exit angles are approximately 13 degrees and 14.5 degrees,
respectively. A typical range for entry/exit angles is between 8 degrees and
20 degrees. The proposed entry/exit angles represent an approximate 3,950
foot radius of curvature. A typical minimum radius of curvature for HDPE
piping is 40 times the nominal diameter of the pipe. As a result, the entry
and exit angles and radius of curvature are within the limits for the HDD of a
24-inch diameter SDR9 or SDR11 HDPE pipe.
Figure 13 – Proposed HDD Profile
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5.5.2. Pipe Jacking
The pipe jacking process begins by constructing jacking and receiving pits.
These pits can vary in size based on the size of the pipe jacking operation. A
thrust wall is constructed in the jacking pit to provide force against which a
jacked pipe can be jacked. Hydraulics are utilized to thrust the jacked pipe
from the jacking pit through the subsurface soils to the receiving pit at the
same time as excavation is taking place. The lead section of a jacked pipe is
usually equipped with a cutting shield.

Subsequent sections of pipe are

joined together as the pipe is jacked. Figure 13 and Photo 14 illustrate a
typical pipe jacking operation.
Typical jacked pipe sizes range from 6 to 60 inches and are fabricated from
reinforced concrete, fiberglass or steel. Other options can include polymer
concrete, clay, and ductile iron. Any of these can be installed as a primary
pipe or carrier pipe.
Figure 14 – Typical Pipe Jacking Operation
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Photo 14 – Typical Pipe Jacking Operation

5.6. Plant Decommissioning
Upon completion of the new flow diversion pump station and all of the force main
piping segments, the new pump station will be started up and tested. At some
point, and this could be anyway from a several months to more than a year, the
need for having the existing WWTP for an emergency backup option will no longer
be necessary. At that time, the existing facility would need to be decommissioned,
all tanks cleaned of residual material and the structures demolished. The site
would be restored to an open vegetative field unless an alternate use has been
determined. The cost of the decommissioning and demolition is estimated at $3.0
Million in 2017 dollars.
5.7. Scheduling and Phasing
The flow diversion project is a regional project of regional significance and features
a technical challenge of directional drilling dual force main underneath Reynolds
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Channel that will impact schedule.

Additionally the project requires significant

capital outlay from the City if it is undertaking the project on its own. Applying for
and acquiring the necessary financing instruments will require some time as well.
For the purposes of this report, the following tasks and time frames are projected
with the caveat that financing is in place and a design engineer is under contract.
Task

Time to Complete

•

Field Investigations

•

Engineering Detailed Design

12 months

•

Prepare and Submit Permits

3 months

•

Obtain Regulatory Approvals

3 months

•

Bid and Contract Award Process

6 months

•

Construction (two contracts)

•

Decommissioning and Demolition

3 months

24 months
6 months

This would have the total project schedule being 57 months.
unrealistic time frame given the parameters.

This is not an

If permit applications can be

submitted and obtained during the detailed design phase, it is possible that a few
months could be shaved off the schedule.
Phasing
Due to the overall cost of the project as discussed in the next section, it is likely
that the City will seek to implement the project in a phased approach. This will
allow for smaller capital outlays for specific elements of the project. The City will
be under a phased approach, the City would undertake portions of the project.
Presently, in discussions with the County of Nassau, the County would proceed to
engage a design consultant to perform the detailed engineering of the project using
a recently obtained combination grant/loan of $3.727 Million from NYSEFC. This
would allow for the design to be initiated. Additionally, a segment of the force main
piping (Austin Boulevard) has almost been completed.

It is possible that the

County would proceed to install that section of piping while the design of the
balance of the project progresses.
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The City will be submitting applications for several grant opportunities from New
York State such as the Consolidated Funding Application, Water Quality
Improvement Project Program and Water Infrastructure Improvement Act (WIIA)
program. This is discussed further in Section 6.5.

6. Cost and Financing Considerations
The following sections identify and detail costs associated with short term facility repairs
and the long term alternatives for achieving compliance with current and future SPDES
permit limitations.
6.1. Short Term Repairs
The WWTP currently has structural and process equipment deficiencies that need
to be addressed independent of implementation of the selected long term
alternative. The Order on Consent that is currently being negotiated will require
that these deficiencies be remedied within a reasonable time frame. This time
frame will be further defined in the Order on Consent in a Compliance Schedule.
Specific repair items include:
1. East Primary Clarifier; longitudinal collector, chains and flights
2. Concrete repairs to primary clarifier deck
3. Grit removal equipment and concrete repairs
4. One chlorine contact tank spiral lift pump
5. One secondary clarifier collector drive
6. Cleanout of primary and secondary Digesters
The City has authorized a contract for the engineering services for the preparation
of contract documents for the repair items and the construction phase services to
administer and oversee the contractor activities.

The engineering costs are

$329,000. Presently, the estimated cost estimate for the six (6) items is $2 Million.
Total cost for short term facility repairs is therefore $2.33 Million.
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6.2. Option No. 2 Upgrade for Ammonia Reduction
The cost of this option depends if only the minimum requirement (Base Project) of
Ammonia Reduction is undertaken or if optional phases are considered and
undertaken either simultaneously or at a future date.

The Base Option and

optional projects are:
•

Design and construction of Ammonia reduction only (Base Project)

•

Design and construction of Site Hardening

•

Design and construction of Nitrogen Reduction treatment systems

The estimated capital costs including engineering are estimated as follows:
Project

Cost

Reference

Upgrade for Ammonia Reduction $21.5 MEngineering Report (D&B) (2011)
Harden Site

$43 M 406 HMGP, H&S/Arcadis (2014)

Upgrade Code and N Reduction $195 M Technical Memo, H&S/Arcadis (2014)
As the upgrade for ammonia detailed in the 2011 Engineering Report preceded
Superstorm Sandy, there were no provisions or necessity at that time to consider
hardening the site from storm events. The 406 Hazard Mitigation Grant Program
assessment prepared by the team of Hazen & Sawyer/Arcadis in October of 2014
pegged the upgrade of the Long Beach WWTP to include addressing code issues
and installing technology to achieve nitrogen reduction to an effluent concentration
of 8 mg/l at $138 Million (Technical Memorandum – June 25, 2014). Hardening
the entire WWTP site to elevation 20 by installing a perimeter flood wall was
estimated at that time to cost an additional $43 Million.
As previously discussed in this report, an upgrade for ammonia reduction would
likely only provide for short term compliance with the Ammonia limitation. Due to
anticipated further regulatory actions being implemented to protect the Western
Bays, additional nitrogen reduction will be required of point dischargers including
the City of Long Beach. Lastly, the site is still subject to flooding from future storm
events of the magnitude of Superstorm Sandy. Therefore undertaking long term
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improvements would require some level of hardening to protect the capital
investment and provide for continued effluent compliance. For these reasons, the
Base Project of Ammonia reduction without the optional projects would only
constitute a short term project. Should the City continue to operate and maintain a
treatment plant at the existing site, the capital cost in 2017 dollars is estimated to
be well above $200 Million and could be as high as $230 Million.
6.3. Option 3 – Flow Diversion to Bay Park
Option 3 as previously detailed in prior sections resolves several issues.
Elimination of the discharge to Reynolds Channel effectively would retire the
existing SPDES permit and all current and future effluent limitation requirements.
There will be no need to harden the entire site from future storm events and O&M
costs are reduced as treatment occurs at a larger regional facility (Bay Park STP).
Major cost items for this Option include the new Flow Diversion Pump Station and
the Force Main from Long Beach to Oceanside. Tables below detail the cost of
these two (2) projects.
Flow Diversion Pump Station
Components of the new Flow Diversion Pump Station include:
•

Harden influent pump building – perimeter wall with access gates

•

Improvements to building- doors, windows, lighting, HVAC, security

•

New screening equipment

•

New pumping units

•

Overhead rail hoist

•

Contingency-15%

•

Engineering Costs at 20%

Total capital cost for the Flow Diversion Pump Station is therefore estimated at
$8.5 Million in 2017 dollars. Detailed Cost Table provided in Appendix F.
Components of the Force Main include:
•

Segment 1 – plant site to HDD entrance shaft
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•

Segment 2 – HDD from LB side to Island Park

•

Segment 3 – Austin Boulevard to Long Beach Road

•

Segment 4 – Long Beach Road to Connection Point

•

Contingency of 15%

•

Engineering at 20%

Total capital cost for the Force Main is therefore estimated at $30.1 Million in 2017
dollars. Detailed Cost Table provided in Appendix F.
Total project costs for Option 3 including capital and engineering costs is therefore
estimated at $42.12 Million in 2017 dollars. Table 4 below provides a summary of
the project costs.
Table 4 – Summary of Project Costs
Design
Phase

7% Design

7% CM

Total
Design

Construct
Phase

Total

7750

$490,000

$490,000

$ 980,000

1

$7,980,000

$5,750,000

6000

$402,500

$402,500

$805,000

2

$6,555,000

$7,000,000

3500

$490,000

$490,000

$980,000

3

$7,980,000

$525,000

$525,000

$1,050,000

4

$8,550,000

2000

$168,000

$168,000

$336,000

4

$2,736,000

7750

$210,000

$210,000

$420,000

5
SUB
TOTAL

$3,420,000

Capital

Footage**

$7,000,000

1

Long Beach Road
FM-HDD pit to
Mainland
Pump Station

1

FM-PS to HDD pit

$2,400,000

5

Decommissioning of
WWTP

$3,000,000

1*
1
1**

Item
FM - Austin
Boulevard

TOTALS

$7,500,000

$32,650,000

19250

15%

$4,897,500

$37,221,000

$2,285,500

$2,285,500

$4,571,000

$37,221,000

$2,285,500

$2,285,500

$42,118,500

$42,118,500

Construction
Phase
CONTINGENCY
SUB TOTAL

$37,547,500

ENGINEERING COST
TOTAL PROJECT
COST

$4,571,000
$42,118,500

*DESIGN COMPLETED
**DUAL FORCE MAIN UNDER CHANNEL
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6.4. O&M Costs
6.4.1. Option 2
Current annual O&M costs at the WWTP are approximately $1.6 Million
independent of the sewer collection system.

The options for either

upgrading the WWTP at the current site or the preferred option of flow
diversion to the Bay Park STP would not impact the annual O&M cost for the
collection system.
Option 2 as detailed in the 2011 engineering report, the recommended
Ammonia Reduction option was expected to cost an additional $269,000 in
O&M.

Escalating these costs at 3% per year would result in an annual

increase in the annual O&M to approximately $285,000. Total O&M for the
WWTP with Option 2 implemented would therefore be projected at $1.9
Million per years.
6.4.2. Option 3
The flow diversion option has significantly lower O&M costs.

The pump

station would require part time staffing for daily checks on equipment and
scheduling of screenings removal. The pump station would be connected to
a Supervisory Control and Data Acquisition (SCADA) system that would
provide for remote monitoring of the station.

Maintenance of pumping

systems, standby generator and ancillary systems would be in line with
current costs. Major cost would be associated with electrical consumption.
Yearly O&M costs are projected to be $743,000 in 2017 dollars.

This

represents a 50% reduction in O&M costs over current WWTP operating
costs.

75

ENGINEERING REPORT FOR THE CITY OF LONG BEACH
FLOW DIVERSION PUMP STATION & FORCE MAIN
July 2017

Table 5 – O&M for Flow Diversion Pump Station

PUMP STATION O&M COSTS
Electrical

*

Pumps
Miscellaneous Equipment

Gas
Water
Supplies
Spare Parts
Contracted Services
Personnel (2 hr/day)
Communications
Landscaping
Snow Removal

**

TOTAL

Annual Cost
$636,000
$25,000
$5,000
$1,000
$2,500
$3,000
$25,000
$36,500
$1,500
$2,500
$5,000
$743,000

Notes
*

1 pump at 24 hr/day, 1 pump at 8hr/day

**

operator at $50/hr include benefits

6.5. Financing
For the City to undertake a $42 Million project is a financial challenge. The City will
be pursuing number of grant opportunities and low cost financing.

Outright

procurement of grants would assist in defraying the balance of project costs.
Grants and loan opportunities include:
6.5.1. Grants
•

New York State Environmental Facilities Corp (NYSEFC)
Clean Water Infrastructure Act (WIIA) of 2017 - $112.5 M available for
clean water (wastewater) infrastructure projects to assist in overall
funding of projects to gain compliance with related environmental and
public health laws. Grants available for up to 25% of eligible project
costs with a $5 Million maximum grant.

These grants are issued

through the Consolidated Funding Application administered by the
Regional Economic Development Council (REDC).
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•

New York State Environmental Facilities Corp (NYSEFC)
Inter-municipal Grant (IMG) Program -$30 Million available Statewide
and targeted for those projects involving two (2) or more municipalities
working together to repair shared water quality infrastructure to gain
compliance with related environmental and public health laws.
Requires that an inter-municipal agreement (IMA) between the
municipalities to be in place. Up to 40% of eligible project costs with a
maximum of a $10 Million grant. The City and Nassau County have
executed an IMA that states the cooperation of implementing Option
No. 3 Flow Diversion.

•

FEMA Hazard Mitigation Grant Program (HMGP)
The City has previously secured approval of a Project Worksheet
(PW) for hardening of the WWTP site. The PW is for $5 Million and
must be directed towards the hardening of the WWTP from future
storm events.

It may be possible to secure the PW and apply it

towards the hardening of the proposed Flow Diversion Pump Station
building.
It should be noted that New York State has recently allocated up to $10
Billion for future water quality projects including both clean water
(wastewater) and drinking water projects. The specifics of how these funds
will be applied are being developed but it is believed that the above grant
programs will be in place for a minimum of 5 years with additional grant
programs

being introduced for improvement

consolidation of infrastructure projects.

77

of

water quality and

ENGINEERING REPORT FOR THE CITY OF LONG BEACH
FLOW DIVERSION PUMP STATION & FORCE MAIN
July 2017

6.5.2. Loans
•

New York State Environmental Facilities Corp
State Revolving Loan Fund (SRF) Program. The SRF program offers
long term low interest financing for wastewater projects.

The

subsidized interest rate can result in the savings of millions of dollars
over a 20-30 construction loan payback period. The City as part of
applying for the above noted NYSEFC grants will be registered on the
Intended Use Plan (IUP) allowing the City to participate in the SRF
program.
•

Other Potential Sources of Financing
o Seek funds through traditional municipal bonding process
o Nassau County funding of project design
o Local Economic Development Council
o Discretionary funds from State Assembly and State Senate
members directed to the specific legislative districts that would
benefit from the project.

7. Permits and Authorizations
Both Alternatives for achieving compliance with the NYSDEC Order on Consent will
require the City to prepare, submit and obtain permits for the construction work. For
Option No.2 Upgrading of the WWTP to achieve nitrogen reduction the amount of
permitting is limited as the construction work would be occurring within the boundaries
of the existing facility. As the facility is located on the waterfront and adjacent to tidal
wetlands and navigable waters, there is the need to submit and obtain approval for the
following permits and or authorizations:
•

NYSDEC - Article 25 Tidal Wetlands

•

Joint Application – NYSDEC, Department of State, Army Corp of Engineers

•

NYSDEC – dewatering

•

NYSDEC – SPDES permit modification
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For Alternative No.3 the Recommended Option, Diversion of Flow to Bay Park STP, the
amount of permits and authorizations significantly increases.

There will be a

requirement to prepare and submit for the following permits and authorizations:
•

Town of Hempstead
o Installation of force main piping in bottom of Reynolds Channel
o Local road opening permits
o Construction easements on Town property
o Permanent maintenance easement

•

Nassau County Department of Public Works
o Road opening permits
o Maintenance and Protection of Traffic
o Traffic signals
o Acceptance of sewage at Bay Park
o Construction easements

•

Village of Island Park
o Local Village road opening permits (if required)

•

NYSDEC
o Joint Permit Application
o Approval of Design and Contract Documents
o Tidal Wetlands
o Dewatering – along force main route
o Bay Park STP SPDES – for acceptance of City wastewater
o Decommissioning and closure of City’s WWTP

•

Army Corp of Engineers
o Joint Permit Application
o Construction permits for waterways construction
o Tidal Wetlands

•

Department of State
o Waterfront development plan consistency
o Coordination of multi-agency waterfront activities
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•

United States Coast Guard
o Construction permit in navigable waters

•

State Office of Parks, Recreation and Historic Preservation
o Archeological and historic preservation
o Coordination of site investigations (if required)

•

City of Long Beach
o Road opening permits
o Construction easements for jacking pits and HDD pits

•

LIRR
o Work permits for jacking underneath tracks
o Construction and maintenance easements

•

Utility Coordination
o PSEG – electric
o Nat Grid – gas
o Nassau County – sewer and storm water systems
o Verizon – communications
o Cablevision – cable and fiber optics
o Hempstead Water

There may be additional permits and authorizations required, these may be identified
during the detailed design phase. Coordination with the utility owners would occur early
in the design phase by request for information (FOIL) and utility workshops. This would
allow utility owners to anticipate construction along the force main route and participate
in the location of said utilities and possibly upgrade or relocate their respective utility if
necessary. Anticipated utility owners that would be contacted during the design phase
through the FOIL process would include:
•

National Grid

•

PSEG

•

Cablevision

•

Horizon

•

City of Long Beach – water, sewer and drainage
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9.2. Phasing
As the project is currently projected to require $42 Million (2017 dollars) the ability
of the City to finance all or a portion of the project has not been defined. The City
as noted in Section 6.5 is applying for several grants that are available. The flow
diversion project fits several of the grants that pertain to water quality improvement
and intermunicipal cooperation in resolving long standing environmental issues. If
the City is unable to finance the entire project at one time, it may be possible to
consider constructing the project in phases.

The phases would be developed

based on both technical and financial conditions. As previously noted, the grant
programs are expected to continue in the coming years and may be able to be tied
to a phased construction approach. Phases could be as follows:
9.2.1. Phase 1 – Design of Project
In this first phase, the City/County would issue a Request For Proposals
(RFP) to bring a design team on board to perform the detailed design for the
entire project. In this phase specific tasks would be undertaken including:
•

field investigations including soil borings and topographic survey

•

detailed design of pump station hardening and new equipment

•

detailed design of force main piping

•

development of Contract Documents (Plans & Specifications)

•

Permit Applications

•

Financing applications

•

SEQRA and NEPA

•

Initiate the Bid Process for Phase 2 construction work
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9.2.2. Phase 2 – Austin Boulevard Force Main Segment
This portion of the force main piping is already in design with a completion
date of late summer of 2017. The County is contemplating installing this
section of force main piping as they will be constructing Austin Boulevard
later in the year. If it is determined that the City and the County are joining to
undertake this project, then this phase could be undertaken concurrent with
bringing on a design team for the balance of the flow diversion improvements
(Phase 1).
9.2.3. Phase 3 – Long Beach Road Force Main Segment
As it will be necessary to establish the connection to the County’s Sewer
Collection District No. 2 prior to any diversion occurring, it is reasonable that
the continuation of the force main piping from Austin Boulevard would
continue north on to Long Beach Road to the proposed connection point on
West Cortland Road in Oceanside.
9.2.4. Phase 4 – Reynolds Channel Force Main Crossing
This segment of the force main piping is the most challenging.

The force

main piping on the mainland is expected to be installed using the more
standard open cut methods with sheeting and dewatering. As the force main
must traverse underneath Reynolds Channel, it will require the use of less
conventional techniques such as micro tunneling or horizontal directional
drilling (HDD). At this time it is envisioned that HDD will be used to install the
force main underneath the channel from a point commencing on Long Beach
to a point terminating on the mainland at the southern terminus of Austin
Boulevard.

This phase would also include the last piece of force main

segment from the flow diversion pump station under the LIRR and
connecting to the Long Beach side of the HDD entrance pit.

85

ENGINEERING REPORT FOR THE CITY OF LONG BEACH
FLOW DIVERSION PUMP STATION & FORCE MAIN
July 2017

9.2.5. Phase 4 – Flow Diversion Pump Station
Phase 4 would include the hardening of the flow diversion pump station
using either a perimeter flood wall or hardening of the building itself. All new
flow diversion equipment including pumps and screening equipment would
be installed.

Building improvements including new roofs, windows, doors,

lighting, HVAC etc would be undertaken. Maintenance of existing treatment
plant operations would need to continue while the changeover to flow
diversion is initiated. It is expected that the startup and changeover would
take 60 days to complete.
9.2.6. Phase 5 – Decommissioning of WWTP
Upon completion of Phase 4, the flow diversion pump station would be
coming on line and the ability to divert back to the existing WWTP will remain
in place for a prescribed period of time. At a point where the flow diversion
pump station has demonstrated its reliability and no backup is required, the
decision will made to decommission the existing WWTP in accordance with
NYSDEC requirements. This will include the removal of all residuals; grit
and biosolids, removal of yard piping, process equipment and buildings. As
the site is adjoining waterfront, it is possible that an RFP would be issued for
the demolition and restoration of the site.
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APPENDIX A
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APPENDIX B
City of Long Beach SPDES Permit
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APPENDIX C
Technical Memorandum 2014
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