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Manatee County (County) owns and operates the North  Regional Water Reclamation Facility (N RWRF),
which is located at 8500 69 ™ St. E. in Palmetto, Florida within a historically agricultural portion of the
County that has been undergoing increased development and growth in recent years . The NRWRF
currently has a permitted capacity of 7.5 million gallon s per day (MGD) at three -month rolling average
daily flow (TMRADF) conditions. Per the Florida Department of Environmental Protection
requirements for Rule 62 -600.405 of the Florida Administrative Code (F.A.C.), water reclamation
facilities (WRF) like the NRWRFmust be evaluated routinely to support the prompt planning, design,

and construction of wastewater facilities necessary to provide proper treatment and reuse or disposal

of domestic wastewater and management of biosolids. All flow projections made fo r the NRWRF
through the capacity analysis reports (CAR) sent to the Florida Department of Environmental
Protection (FDEP) have indicated that the NRWR F designed capacity of 7.5 MGD TMRADF was not
expected to be exceeded until 2031. However, since the most recent CAR in 2020, influent flows to the
NRWRFhave increased at an accelerated rate in the past few years and it is expected that expansion
of the facility may be required sooner. In additi on, the recent 2022 Wastewater Collection System
Master Plan Updates Workshop indicated that the flow was projected to reach the permitted capacity

in the year 202 6.

~
N

STSxLTheT a ei jJ06&a | adahei]
The County has requested that McKim & Creed prepare a conceptual eng ineering report (CER) to
determine the needs atthe N RWRF toexpand to 12.5 MGD annual average daily flow ( AADF) treatment
capacity while maintaining Class | Reliability. This CERincludes preliminary site plans showing the
potential arrangement of the rec ommended improvements and AACE Class 4 conceptual costs to
support CIP planning for those improvements. The intent of this CER is to support the identification

and development of the capital improvements projects necessary to increase the capacity of the
NRWRF to 12.5 MGDAADF. The County also requested this CER include a conceptual flow project ion
update and evaluation of facility expansion to 10 MGD AADF. This CER focuses on both the liquid
treatment unit processes and biosolids processes of the ~ NRWRFto show the feasibility for such an

expansion at the existing site.

& MCKIM&ECREED FINAL| APRIL 2023] 1

EMGINEERS SURVEYORS FPLANMERS



NRWRFEXPANSTON12. SAAMIGEONCEPTUAL ENGUNEERMASAREBORDUNTY

As part of this treatment evaluation for the expansion of the existing NRWRFMLE process to 12.5

MGD AADF, the County also requested the evaluation and identification of recommended

improvements needed to expand the  NRWRFwith improvements to meet advanced wastewater

treatment (AWT) standards. Per § 403.086, Fla. Stat. (2021) AWT standardsr equi r e WRFAs ef f |
pollutant concentrations to be less than or equal to 5 mg/L cBOD5, 5 mg/L TSS, 3 mg/L TN, and 1 mg/L

TP, when applied. In some instances, the TP concentration limit of the AWT standards may be waived

if it can be demonstrated that pho sphorus is not the limiting nutrient in the receiving water bodies. It

is expected that the NRWRFwould qualify for this waiver based on historical knowledge of nitrogen

limitation in the surrounding receiving water bodies and because the NRWRF does not di rectly

discharge treated effluent to surface water bodies. Additional evaluation and discussion of this topic

is provided in Section 5.1 of this CER.
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The NRWRF, FDEP permit No. FLA012617, is owned and operated by Manatee County. A copy of the
NRWRFcurrent permit is included in  Appendix A. A site map is shown in Figure 2.1. The plant is
currently designed, permitted, and constructed as a 7.5 MGD TMRADFType | oxidation ditch activated
sludge wastewater treatment facility. The current NRWRFincludes influent mec hanical screening,
vortex grit removal, an MLE secondary treatment process  with Ovivo Carrousel oxidation ditches to
achieve removal of organic pollutants and nitrogen, tertiary filtration, chlorine disinfection, and
effluent pumping to onsite reclaimed water (RCW) storage or the countywide public access reuse (PAR)
system, Manatee County Master Reuse System (MCMRS), which has a separate FDEP permit No.

FLA474029.
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Abbreviations:

FSB - Filter Splitter Box

CSB - Clarifier Splitter Box

SC - Secondary Clarifier

ABW - Automatic Backwash Filters
SDB - Sludge Dewatering Building
CCC - Chlorine Contact Chamber
RCW - Reclaimed Water

GST - Ground Storage Tank
BLDG. - Building

PD - Plant Drain

PS - Pump Station

Figure 2.1 Manatee County NRWRFEXisting Site
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In response to County request, an alternate flow comparison of previously completed flow projections

with a recent trend of year -over-year flows was included due to the increased rate of development in

the NRWRFservice area in recent years. In 2021, NRWRFwas operating at 5.53 MGD TMRADF which

is 74% of the permitted 7.5 MGD TMRADF capacity. The historical flows and flow projections were

analyzed to estimate when the NRWRFis projected to exceed the permitted  flow.

A summary of the NRWRFA's f | ow [ronotheenost recemt CAR is provided in Table 2.1 below
(from the 2020 CARDby Carollo Engineers, Inc). According to the 2020 CAR t he annual average daily
flow projection s through year 2040 were based on population projection and wastewater flow of 80
gallons per capita per day. The annual maximum three -month average daily flow projection was

calculated using the peaking factor of 1.13 based on the historical flow from 2005 through 2014.

Table 2.1 Projected Flows from 20 20 CAR

Projected Annual Average Daily Projected Maximum
Years Flows (MGD) TMADF (MGD)
2019 4.39 4.85
2020 4.59 5.08
2021 4.79 5.3
2022 4.99 5.52
2023 5.19 5.74
2024 5.39 5.96
2025 5.59 6.18
2026 5.79 6.4
2027 5.99 6.63
2028 6.19 6.85
2029 6.39 7.07
2030 6.59 7.29
2031 6.79 7.51
2032 6.99 7.73
2033 7.19 7.95
2034 7.39 8.17
2035 7.59 8.4
2036 7.79 8.62
2037 7.99 8.84
2038 8.19 9.06
2039 8.39 9.28
2040 8.59 9.5
A4
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A summary of an updated NRWRFflow projection is provided in  Table 2.2 below, based on the 2022

Wastewater Collection System Master Plan Updates Workshop meeting on May 6th  , 2022, conducted

by the County and Carollo Engineers, Inc. The projected flow was based ont he CountyAs sel e
Methodology 1 , from the Workshop, whi ch wutilized a population projecti
existing and planned development. Projected TMRADF values were calculated from the AADF

projections using the peaking factor of 1.1 0 based on the NRWRF\ more recent historical peaking

factor determined in this CER

Table 2.2 Projected AADF and TMRADFFlows from Wastewater Collection System Master Plan

Updates Workshop
Methodology 1 - County Planned Projected TMRADF (MGD) Based
Years Developments AADF (MGD) on Methodology 1 *
2020 4.81 5.29
2025 6.23 6.85
2030 8.20 9.02
2040 12.05 13.26

!Projected TMRADF is 110% of the Methodology 1 AADF projected flows based on historical peaking factor

A summary of actual TMADF flow data from 2018 to 202 2 is provided in Table 2.3 below. Note that
the actual TMRADF for 2020, 2021, and 2022 is very close to the corresponding TMRADF year
projections from the Wastewater Collection System Mast er Plan Updates Workshop . It was assumed
that the County started accepting about 100,000 gpd of wastewater from Piney Point into the
collections system in April of 2021 , which is included in the raw TMRADF for 2021 and 2022 below.
After this flow analysis was completed, the following information was presented. The Piney Point flow

was halted on May 12, 2021, and restarted August 18, 2021. However, this flow analysis was not

updated for the three -month interruption of Piney Point flo  w.

Table 2.3 Recent Three-Month Rolling Average Daily Flow
Recent TMRADF Flows Recent TMRADF Flows w/

Years w/o Piney Pt (MGD) Piney Pt (MGD)
2018 4.10 4.10
2019 4.64 4.64
2020 5.19 5.19
2021 5.5 5.53
2022 5.32 5.42

1See below regarding gpd removed to account for Piney Point
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Two linear trendline s are presented in Figure 2.2. One is based on the four years of flows without the
Piney Point wastewater in 2021 and 2022. It is estimated that an average of 100,000 gpd of Piney Point
wastewater was accepted to NRWRFin 2021 for nine of the twelve months and 100,000 gpd for all
twelve months in 2022 (see above regarding assumptions) . The other linear trendline includes the
Piney Point wastewater for 2021 and 2022 as well as projections that the Piney Point flows w ill increase
to 200,000 gpd in 2026 . Note that it is impossible to predict whether these trajectories of year -over-
year increase s in TMRADF will continue into the future as shown on the trendline s. These actual
TMRADF valuesand linear projections are compared with the projections from 2020 CAR and the 2022

Wastewater Collection System Master Plan Updates Workshop in  Figure 2.2.
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Figure 2.2 NRWRFConceptual Flow Projection Update
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In summary, t he 2020 CAR projected that TMRADF would reach the permitted capacity of 7.5 MGD
TMRADF in the year 2031. The TMRADF equivalent values from 2022 Wastewater Collection System
Master Plan Updates Workshop indicated that the flow  was projected to reach the permitted capacity

in the year 202 6. Using the trajectory of actual TMRADF flows to create linear trendline s, the flow is
projected to potentially reach the permitted capacity in 2026 or 2027. It is therefore recommended
that the County track the increase in TMRADF every year closely to see if thi s trend continues, or if the
rate of growth decreases or increases. Additionally, in preparation for the potential exceedance of
capacity as early as 2026, the County should immediately begin planning and design activities in

support of an expansion.

The County may need to make some oper ation al changes and should re-rate the facility to prevent
exceeding the design capacity until an expansion can be designed, constructed, and put into
operation. The County may have no choice but to treat Piney Point wastewater onsite and redirect
leachate hauled to NRWRFto another facility to  save this capacity . The NRWRFcan treat an additional
0.5 to 1.5 MGD of flow with the existing unit processes. Refer Section 6 Re-Rate to 8 MGD AADF for
more information on this. An evaluation and subsequent permit re -rate are recommended. With the
current trend of year -over-year increase in flow of 0.5 MGD per year a re-rate could provid e aone-to-

three -year extension to stay in permit compliance until an expansion is online.
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At the headworks, wastewater undergoes preliminary treatment . It includes two self -cleaning
mechanical screens, a manual bar rack, two vortex degritting units, and two grit classifiers that

eliminate debris, coarse materials, and grit before continuing onto the Headworks Splitter Box. It also

includes an odor control system.

Currently, rawwa st ewat er fr om Manorha deriee ai@aoantars theA SRWRFheadworks
via a 48-inch diameter force main. An ultrasonic meter on the 30-inch diameter pipe records the
influent flow before it enters the influent channel. Raw wastewater then passes t hrough the
mechanical screens - the headworks structure includes three parallel channels, two with a Parkson 6 -
mm band screen. The remaining, central channel contains one standby manual bar rack. Each
mechanical screen has a capacity of 20 MGD , and the man ual bar rack has a capacity of 20 MGD
according to the 201 7 WRF Master Plan. The headworks also includes two Hydro International
HeadCell® stacked tray induced vortex grit removal units, each  with a capacity of 15.2 MGD with eight
(8) 12-ft diameter trays (expandable to twelve trays  with a capacity of 22.5 MGD ). The grit slurry from
each HeadCell® unit is sent to a grit washing/classification unit; a combination of a Hydro
International SlurryCup ™ for grit washing, and a Grit Snail® clarifie r for grit dewatering to meet 95%
removal of 50 -micron and larger particles. The removed grit is then routed into a dumpster . Effluent
from the headworks flows to the  Headworks Splitter Box via an effluent weir gate downstream of each

HeadCell® grit unit.

The screened and degritted raw wastewater is combined with plant recycle flows in the Headworks

Splitter Box including returned activated sludge (RAS) pumped from the  underflow of the clarifiers .

During daily diurnal higher flows, a portion of the influent wastewater overflows a weir gate in the

Headworks Splitter Box to three off -line equalization (EQ) tanks, each with a storage volume of 1 MG .

During lower flow, the flow from the EQ tanks is returned to the splitter box via the return pump

station containing 5 pumps with a capacity of 1,500 gpm each . Mixed liquor from the Headworks
Splitter Box is routed to the secondar EaciMdndkic basireat me nt
has two mechanical mixer s. From the anoxic portion of each basin, flow go es through a port which

feeds mixed liquor flow to the aerat ed, oxidation ditch portion of each basin. Each aerobic section has

three Ovivo mechanical surface aerators . A portion of the nitrified mixed liquor from the aerobic

oxidation ditch portion of each basin isreturned back to the anoxic zone via axial-flow internal recycle
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(IR) pumps while the remaining flow passes over an adjustable weir gate into an effluent chamber .

The mixed liquor is then conveyed to the Clarifier Flow Splitter Box .

From the Clarifier How Splitter Box, flow is split and conveyed to the three secondary clarifiers.
Clarified effluent discharged from the secondary clarifiers is directed to the Filter How Splitt er Box.
RAS from the underflow of the clarifiers is conveyed back to the RAS influent box at the headworks ,
and waste activated sludge (WAS) is transferred to the three aerated sludge holding tanks. Scum is

removed from the clarifiers and is combined with WAS .

The NRWRFhas an existing tertiary filtration system to remove additional suspended solids from the
treated and clarified secondary effluent  before it flows to the chlorine contact chambers for
disinfection . This system comprises four ( 4) filters with a total combined filtration surface area of 5,462

ft2, including the following:

1 Two (2) ABW sand and anthracite traveling bridge filters with a filtration surface area of
1,440 ft? per unit

1 Two (2) cloth disk filters with a filtration surfa  ce area of 1,291 ft 2 per unit

Clarified secondary effluent flows by gravity to the  Filter How Splitter Box influent channel, splits
between two effluent weir gates, and flows on to the ABW filters and the disk filters. Note that the
current operation of this flow split between ABW and disk filters, based on site visit in August 2022 , is
by operation of a buried butterfly valve on the disk filters influent line , and the weir gates in the Filter
Splitter Box were lower ed all the way down . Filter influent flows by gravity through the double layer

of 12-inch anthracite and 12 -inch sand on top of the support porous plates and the underdrain system

in the ABW filters, and through the cloth media in the disk filters. The filtered effluent continues
flowing by gravity to the CCCs for chlo rine disinfection. Backwash waste from the tertiary filters
containing the solids removed by the filters is collected and returned to the plant influent for

treatment via the plant drain system.

The NRWRF produces high quality advanced level treated effluent which meets the regulatory
requirements for Part Il public access reuse (PAR). To meet these requirements, the facility provides
high level disinfection . The filtration unit process that precedes the d isinfection system provides the
additional TSS removal (beyond secondary treatment levels) in accordance with the requirements of
Chapter 62 -600 F.A.C. The applicable regulatory requirement for high -level disinfection as stated in

the facility permit (No. FLA012617) is to maintain a minimum of 1.0 mg/L of total residual chlorine at
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the end of the CCCs for a minimum contact time of 15 minutes based on peak hourly flow (62 -600.440
(5) (b)).Disinfection takes place in four chlorine contact chambers (CCC) with 0. 310 MG of total volume.

Chlorination with sodium hypochlorite is used for disinfection. The sodium hypochlorite is injected
and mixed at the influent end of each CCCwith a n Evoqua Water Champ chemical induction syst em.
After disinfection, the effluent reclaimed water can be conveyed to the effluent reuse system Manatee
County Master Reuse System (MCMRS), or onsite storage. If reuse demand exceeds the NRWRF
effluent flow, previously treated effluent from pond storage is pumped back to the lake filters and
discharge d to the effluent pump station wetwell to meet the demand. A process flow schematic for

the liquid stream processes at the NRWRFis depicted below in Figure 2.3.

For solids processing, waste activated sludge ( WAS) and scum from the secondary clarifiers are sent
to one of the three aerated sludge holding tanks prior to dewatering. There are a total of four WAS
pumps , and the pump details are provided in  Table 2.4. Each tank has a volume of 0.999 MG, for a
total storage volume of 2.996 MG. Aeration and mixing in the aerated sludge holding tanks is
accomplished using coarse bubble diffusers in each tank . There is a total of three 250 hp blower s,
each with a capacity of 4,0 00 scfm for the aerated sludge holding tank s. Aeration and mixing are
provided to keep the contents of each tank in suspension and to prevent septic conditions that would
degrade the quality of the biosolids and produce foul odors. The aerated sludge holding tanks are
decanted to increase the percent solids of sludge prior to dewatering. The supernatant is conveyed
to the plant drain system and returned to the headworks. Polymer is injected into the sludge as it
enters each of the belt filter presses. The dewatered solids are either transferred tothe Count y As
Southeast Water Reclamation Facility (SEWRF) for thermal drying to meet Class AA standards for

marketing and distribution or disposed of in a Class | solid waste landfill

A summary ofthe NRWRFAs exi sting treatment pr ociepsosidedin dabld pr oces
2.4 below, based on record drawings , the 2017 WRF Master Plan prepared by Carollo Engineers, Inc .,

the 2020 CARprepared by Carollo Engineers, Inc. , and other sources noted at the bottom of the table.
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Figure 2.3 NRWRFEXxisting Liquid Treatment Process Flow Diagram
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Table 2.4  Existing NRWRFTreatment Process Capacity Summary

Process

Preliminary Treat ment
Number 1
Headwor ks Flow N Type Ul trasoni c me
Si ze 30-i nch
Number 2
Type Mechanically C
Capacity, ea 20MGD
MechanirdSlcrBa n: Ba@per_ﬂSngze 6_mm
Uncline Angl 75 egrees from |

Channel Wi dt

48 nches

60i nch{&sb inches

Channel Dept .
automatic scr
Number 1
Type Manually CIl ea
Manu al R a8Bak Capacity 20 MGD
Channel Wi dt 4 ft
Chanmbelpth 5 ft
Number 2
Type Stacked Tr &prire
Grit Removal Capacity, ea 15'M23.D(8 out of 1
install ed)
Chamber Dept/| 301 inches
Di ameter 16 ft
Number 2
Grit Classif Type Free Vortex
Capacity, ea Sized for |22.u5 dN
Number 3
Type Of-fi ne
Di ameter 86. 72 ft
FIl ow Equali za Side Water De 19 ft
Vol ume 1 MG each
No . of Return 5
Capacity, ea 1,500 gpm
Secondary Treat ment
Number of Bas 2
Length per Zc¢ 48t
. . Wi dth per Zo 107t
Anoxi c Basin S WD 15 f1
Vol ume per Ba 0.8MG
Vol ume, tot a 1. 15 MG
Number per Ba 2
Anoxic Basins Type Top EMdcalyani ca
Mot or Power , 1% p
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Process

Number 2
Length 287 ft
Wi dt h 107 ft
Aer at i on( (Baarsridnysy ¢ S WD 18.5 ft
: N Vol ume, each 3.10 MG
Oxi dabi loes )
Vol ume, tota 6. 20 MG
Aeration Typ Mechani cal surf
Numb@rer Basin 3
Mot or power , 125 (h2ppeed)
Number, tota 4
Number per Ba 2
Type 2-Speed Axi al
Unt eReay 8ReP @ mp Recycl|l  hRagthe ed) 32% (T@/IF;A:IDS)fisHMEBDpe
Capacgiht-ygrhe e d) 8400y p m
He ad 10 . 5t
Mot or Power 40/ RBp
Number 3
Type CentFered, Periph
Segment ed CRakNdLi
Sludge Withdr andtlo2)
Draft (TCumeNio3) e
Di ameter 110 ft
Secondary Cl a SO 14 7t
Surface Area, 9, 500 ft
Surface Area, 28,5340 ft
Sculmeaé¢ €l arNdli ern
Scum Handl in No2)
Ducking skClmam®liod)
Number 3
Type Centrifugal
Contr ol VFD
RAS Pumps DesiCgampacity, 2,4002gpm
. . 4,800 gpm, 6.91
Design Firm Ce TMRADF 7.25 MG
Mot or Power , 25 hp
Number 4
Type 2ZAut omati c Backw
Bridge
12 inches (s
Me diTg pe Daenpdt h 12 inches (ant
Surface Aaeh 1, 440 ft
Tertiary Fil Surface thoeal 2,880 ft
Filter Loading a 2.0 ghABVFL | t er
Type 2zCl ot h Di sk
Medi a Type Pile cloth
Surface Adaeh 1291%
Surface ®oeal 258 2%
Filter Loading a 4.0 gPp(n)ifstk i |
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Process

Type Chl orination (Sod
Concentration,

Hypochlorite 12.5%
Di sinfesdadiomm Hyp Number tanks 45
System Capacity, ea 2500 %Hal
Number pumps 4
Type Metering
Capacity, ea 70 gph
Number 4
Length (Nos. 50 ft
Wi dth (Nos. 1 24 ft
SWD (Nos. 1 ¢ 8. 7t
Chl orine Contac Vol ume, each (0P 770 9g 2|
Length (Nos. 48 ft
Wi dth (Nos. 3 27 ft
SWD (Nos. 3 ¢ 8.6f t
Vol ume, each (1 77710y @l
Bi osolids Treat ment
Number 4

Progressi((vk) Ca
T .

ype Centrifugal
WAS Pumps Control V FD

. 125 pM Progressiv
Capacity, ea 600 gpm (Centr
Mot or Power , 16hp
Number 3
Type Gl alsisned St ece
Di ameter, ea 100t
Aerated Sludge S WD 17t
Vol ume, each 09 9 MG
Vol ume, tot a 2. 996
Aeration/ Mi xin Me d i Bunb b8 e
Aerated Sludge | Number 3
Di ffusers Type Medi Bmb Bl e
Number 3
Aerated Sludge | Type. Mul-Stia@ent ri f uc
Bl ower s Capacity 4008cfm
Di scharge (Rite 13 g 10.8 psig
Mot or Power , 250 hp
Number 37
Type Belt Filter F
Belt Filter Pre X Wl¢th 2 meters
Desilggnadi ng Rat 1,200 | b/ hr
DesiCgmpt ure Eff 95 %
DesiCgark e Sol i c 18 %20 %
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Process

Number 4
Type Positive Displ
Dewatering Fee: Control VFD
Capacity, ea 125 gpm
Mot or power , 10 hp
Number 5
Type Vertical Tur
Effluent Pum Control VFD
Capacity, ea 2,600 gpm
Mot or power , 150
Number 1
Reject Pond Type Pond
Ar ea 8 acres
Per mi Capacity 8 MG
Number 1
East RCW Stora Type Pond
Ar ea 15 acres
Permi Capadcity 49 MG
Number 1
Type Pond
Gol f Course Stc AT e a 112 acres
Permi Capadcity 417 MG
Number 1
RCW GST Type St orage Tank
Capaci t 0.75 MG
IDerated from design 6.5 gpm/sf due to age. The Coun
filter effluent at higher fl ows.

Operators stated thahawaaSppumss adtamaldleysi gn capacit
SCapatisyed i WRtFheMazQ@®7 Pl an

‘“Estimated from pump curve and assumed head
Calcualted from record drawings surface area and SW
Design PHF of 18.75 divided equally per CCC)

Based on current project to increase NaOCI storage

"BFP operation is currently not 24 hours per day. Ho
empty trailers at -palnayc et ifrmoer offu tduarye idse mannd s .

8See Section 4.1.12 on Biosolids for information on

-
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Flow and loading data for calendar years 2018 through 2022 was analyzed to determine design
loading and peaking factors for this evaluation . Hourly flow data, daily facility operational data, daily
information from DMRSs, and weekly influent and effluent lab data  were provided. It was assumed that
wastewater from Piney Point gypsum stack wastewater holding cell NGS-N started being discharged
intothe C o u n tcollekt®n system beginning April 1, 2021, at 100,000 gpd . This has continued through
the date of this CER See Section 2.2 regarding a three -month interruption in Piney Point flow that
was not considered for this analysis. The Piney Point flow and loading was captured inthe Count y As

NRWREF influent data. Note that hauled wastewater to the site, such as landfill leachate, is not recorded

with the influent flow meters and not accounted for with these flows.

Flow peaking factors were determined from values calculat ed from flow data , with an attempt to
remove the additional loading from Piney Pointand considering the trend of low er peaking factors as
flows have increased in the past couple of years. Hourly flow data for the months of August through
December of 2019 was not available, and assumptions were made about the peak hourly flow (PHF)
trend. A comparison of recent flows to the NRWRFis shown in Table 3.1 below. Additional rows were
added for years 2021 and 2022 with 100,000 gpd removed for Piney Point.  Note that the max day
flows (MDF) and peak hourly flows did not increase at the same rate as AADF, TMRADF, and MMDF.

Table 3.1 Historical Influent Wastewater Flows from 201 8 to 202 2

Year AADF TMRADF MMD F MD F PHF
(MGD (MGD (MGD (MGD (MGD
2018 3.76 4.10 4. 48 8. 22 11. 25
2019 4. 15 4. 64 5.21 8.10 N/ A
2020 4. 84 5.19 5.67 9. 73 13. 8
2021 4. 90 553 5.70 8. 35 11.14
2021 wy o 48 3 550 5.62 8 25 N/ A
2022 4. 92 5.24 5.87 7.94 11. 87
2022 wY¥ o 48 2 5.73 577 78 4 N/ A

1See note in paragraph above about missing hourly flow data in 2019
2Note values include 100,000 gpd of flow from Piney Point starting in  April of 2021
3with 100,000 gpd removed from Piney Point
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The sidestream loads from landfill leachate and Piney Point wastewater will be redirected to another
facility or end by the time the NRWRF is expanded. The County stated that these loads should not be
included in the basis of design for the expansion. The landfill leachate did not impact the data since it
is discharged into the plant drain pump station, where flo  w and concentrations are not measured. For
Piney Point, 100,000 gpd was removed from the flow data starting April 1, 2021. See Section 2.2

regarding a three -month interruption in Piney Point flow that was not considered for this analysis.

Basis of design f low peaking factors compared to the 2017 WRFMaster Planand 3 1 0 S $tandasdsj
for the NRWRFare summarized in Table 3.2 below. Note these peaking factors were applied to the

AADF not TMRADF.

Table 3.2 Basis of Design Flow Peaking Factors Compared to Other References

PF f AdADF TMRAD MMAD F M DF PHF
Basis of Desighn 1.01 1.20 1.90 2.50
201Master Pl an N/ A 1.27 1.48 2.7%5
10 StSttaensdafds 7.5 MG 1.39
10 States Stla2nsd aMGIB) ( 173

!Peaking factors from AADFnot TMRADF
2Difference between PHF and TMRADF is 2.5
310 States Standards PHF based upon 58 gpcd noted in the 2022 Wastewater Collections System Master Plan Updates

Historical influent wastewater pollutant concentrations are summarized in Table 3.4 below based on
data from 201 8 to 202 2. Composite samples were analyzed by the Manatee County lab weekly. The
number of samples per month creates some uncertainty in the averages and peaking factors derived.

The cBODs and TSS annual average concentrations reduced as flows have increased. This was
influenced b y dilution of the se pollutants from Piney Point in 2021 and 2022. The trends were
considered in the average concentrations used for the basis of design.  Pollutant concentra tions in the
Piney Point wastewater holding cell NGS -N were measured with a separate projectin 2021 and again

in late 2022. The data is shown below in

Table 3.3. The loading contributions based on these concentrations and flow of 100,000 gpd were
subtracted from the calculated loading for the design pollutants for years 2021 and 2022. This
appeared to remove too much of the base loading for some of the pollutants as shown in Table 3.4.
Therefore, a conservative estima te was made on the basis of design concentrations for each of the

design pollutants based on historical numbers
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Table 3.3 Piney Point Gypsum Stack Pollutant Concentrations Measured in 2021 and 2022

Pol |l ut Uni N G SN NG SN % Concentr
(202 (202 Differ UsefdoCER

TSS mg / 20 9. 8 49 % 18

TN mg / 310 376 121% 323

Ammoni mg/ 290 338 117 % 300

TKN mg / 310 375 121% 323

TP mg / 350 233 67 % 327

Table 3.4 NRWRFBasis of Design and Historical Influent & Effluent Water Quality Data

Year c B OD TSS TKN N Hs-N TP
2017 Maste 250 250 40 N/ A 8
2018 (Avg. 175 253 48 40.6 6.1
2019 (Avg. 204 241 44 .2 40.5 6
2020 (Avg. 165 165 43.3 41. 3 5. 4
2021 (Avg. 159 128 47.2 41.6 7
2021 w/ o F 161 1310 44.3 39 3 .45
2022 (Avg. 154 145 53.9 43.8 8.3
2021 w/ o F 158 1417 4832 3824 1.6
Basis of L 175 200 46 41 6

1Appears to be low, i.e., expected higher dilution
2Appears to be a little low compared to prior years
3Appears to be a little high compared to prior years
“Appears to be a lot lower than expected and prior years
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Peaking factors for influent pollutant loads were derived from the five years of lab data and trends.

Table 3.5 summarizes the basis of design influent loading for 7.5 MGD TMRADF. These averages and

peaking factors were applied to expansion design flows discussed later in this CER

Table 3.5 NRWRFBasis of Design Influent Loading for Existing 7.5 MGD TMRADF

Paramet e AADF PP TMRAC pPF Max pp Peal Pea
Mo n . Day Ho u
Fl ow MGD 6.82 1.1 7.5C 1.2( 8.1 1.09 12.'2.¢E17.
mg / 1B
BOD
© | b/ 9,951 1.1 10,9 1.4 13.,¢ 1.7 16, ¢
mg / 200
TSS =y 11,37. 1.1 12,5 1.9 21,€¢ 3.1 35, :
mg / 150
Vv Sis
| b/ 8,530 1.1 9,38 1.4 11,¢ 1.7 14, ¢
mg / 46
TKN
| b/ 2,616 1.1 2,87 1.2 3,1 1.4 3.6
mg / 41
NH3 =7 2,331 1.1 2,56 1.2 2,7 1.4 3,
TP mg / 6. 2
b/ e 1.1 388 1.3 458 1.7 599

tAssumed based on typical % of TSS
2Peaking Factor
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This section describes the proposed capacity improvements to the NRWRFfor the expansion to 10

MGD, 12.5 MGD with MLE, and 12.5 MGD with AGS , with 12.5 MGD with AGS being the recommended

alternative . The unit processes covered include from the h eadworks to the effluent pump station and

biosolids . The capacity requirements of all unit processes within the expanded NRWRFare based on

the flows and loading expected at the future design flow rates, industry standard guidelines such as

MetCalf & Eddy Wastewater Engineering, WEF MOP § 310 State Standardsi, and Class | Reliability

requirements as defined by the United States Environmental Protection Agency (USEPA) and as

carried by FDEP. To meet Class | Reliability, the following conditions apply:

1 Flow equalization shall not be considered as a substitute for component backup
requirements.

1 A backup aeration basin shall not be required; however, at least two equal volume basins
shall be provided.

91 There shall be a sufficient number of blowers or mechan ical aerators to enable the design
oxygen transfer to be maintained with the largest capacity unit out of service. At least two
units shall be installed.

I The air diffusion system for each aeration basin  shall be designed such that the largest
section of diffusers can be isolated without measurably  impairing the oxygen transfer
capability of the system.

1 For the clarifiers and filters, there shall be a  sufficient number of units of a size, such that
with the largest capacity unit out of service, the remaining units shall have a design capacity
of at least 75% of the total design flow to that unit operation.

1 The chlorine contact chambers shall be of a sufficient number of units of a size, such that
with the largest flow capacity unit out of service , the remaining units shall have a design flow

capacity of at least 50% of the total design flow to that unit operation.

1 A backup pump shall be provided for each set of pumps which perform the same function.
The capacity of pumped systems shall be such tha t with any one pump out of service, the
remaining pumps will have capacity to transfer the peak flow. It is permissible for one pump
to serve as a backup to more than one set of pumps.
é MCKIM&ECREED FINAL| APRIL 2023| 22
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1 For components included in the design of the sludge handling and dispos  al system of

Reliability Class | works the following backup requirements apply:

o Sludge Holding Tanks: Holding tanks are permissible as an alternative to component or
system backup capability for components downstream of the tank, provided the
following req uirements are met . The volume of the holding tank shall be based on the
expected time necessary to perform maintenance and repair of the component in
guestion. If a holding tank is used as an alternative to backup capability in a sludge
treatment system wh ich is designed for continuous operation, the excess capacity in all
components downstream of the  holding tanks shall be provided to enable processing
the sludge which was retained together with the normal sludge flow.

o For centrifuges ( this also applies to belt filter presses), there shall be a sufficient number
of units to enable the design sludge flow to be dewatered with the largest capacity unit
out of service. It is permissible for the backup unit to be an uninstalled unit, provided

that the installed unit can be easily removed and replaced.
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The basis of design flows and loads for 10 MGD AADF are shown below in Table 4.1. The peaking

factors derived from data review discussed in Section 3.2 Flows and Loading Data  were applied to

the future design flow condition.

The 2022 flow projection update and trajectory of recent flows shows that it will take about 6-8 years

for AADFflows to increase from 10 MGD to 12.5 MGD. An expansion to 10 MGD AADFwill likely require

an expansion to 12.5 MGD AADF shortly after. This alternative of expanding to 10 MGD AADF was

evaluated based on the agreed upon scope of services. However,

realistic alternative for the County to consider

construction of an expansion.

expansion to 10 MGD AADFis not a

due to the number of years required for design and

Table 4.1 NRWRFBasis of Design Influent Loading for Future 10 MGD AADF
Par amet AADF PF  Max Mo PF Peak D PF Egjr
Fl o MG D 10. 00 1.2 1 2.0 1.09 19. 00 2.t 25.¢C
BOL mg/ L 175
I b/ d 146,95 1. 4 20, 43 1. 7¢C 24,81
TS mg/ L 200
I b/ d 16, 680 1.9 31,69 3.1 51, 70
VSt mg/ L 150
I b/ d 12510 1.5 17,51 2.0 23, 35
TKM mg/ L 46
I b/ d 3,836 1. 2 4,604 1. 4¢( 5,371
NH2 mg/ L 41
I b/ d 3419 1.2 4103 14 4, 787
TP mg/ L 6
I b/ d 500 1.2 600 1. 4 701
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The following processes identified will require improvements or additional capacity to expand the
facility to 10 MGD AADF with the existing MLE process at the current permit limits and target effluent
TN of 10 mg/L . If not listed, the existing unit processes have sufficient capacity for the additional flow

and loading.

1 Headworks improvements and rehabilitation

1 Conversion of existing Carrousel basin 12 5 HP aerators to VFD control with instrumentation
and adjustable weir gates

Upgrade of Secondary Clarifier No. 3 mechanism

Addition of a fourth secondary clarifier

Replacement of existing RAS pumps to increase capacity

Additional parallel RAS line

=A =A =2 =4 =

Conversation of existing granular media ABW filters to AquaDiamond filters  ( 5 latévals
estimated for 12.5 MGD expansion)

Upsizing of filter effluent piping

Additional sodium hypochlorite storage

Upgrade the effluent pump station capacity

One gravity belt thickener , thickened sludge pump system, and canop y

=A =A =4 -4 -4

Construction of a new 7 MG Reject Pond using the footprint of the north portion of the east

RCW pond
STS s+ ] & BoHUSSENd F 5
Figure 4.1 shows the proposed additional infrastructure and accessories necessary to expand the
NRWRFto meet the future AADFcapacity of 1 0 MGD based on expansion of the existing MLE process.

A proposed process flow diagram (PFD) for the expansion of the existing MLE process is also included

in Figure 4.2 below.
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New 36" piping
from Effluent PS
to Golf Course
RCW Pond

5 Convert ABW
Filters to
AquaDiamond
Filters

Increase FE
piping size to 42" ||

Upgrade Effluent
Pump Station
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sludge PS,

under a Canopy
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'\ reroute to GBT
A ¢ »
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Replace
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Upgrade 3
RAS Pumps

New 20" RAS line
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Headworks
Improvements
and Rehab

Aerator and
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Create a new Reject Pond
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Figure 4.1 Proposed General Arrangement for

-
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NRWRFMLE Expansion to 10 MGD AADF
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RCW
EQ TANKS GST
(3 TOTAL)
SECONDARY
RCW
CLARIFIER 1 PONDS
16' DI RAS
LAKE
FILTERS
w0l | | ANOXIC AEROBIC SECONDARY by
ZO1NE ZOjNE CLARIFIER 2
\ A
CLARIFIER | w0 FILTER CHLORINE EFFLUENT
- st ) FLOW | o AQUADIAMOND 2o CONTACT )
_<: HEADWORKS SPLITTER R | sPUITTER FILTERS P CHAMBER g [P g
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BOX Box a2
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o sl DISC | |svo A £28 CONTACT s
v FILTERS CHAMBER
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PUMP
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MANATEE COUNTY NORTH REGIONAL WATER RECLAMATION FACILITY
PROCESS FLOW DIAGRAM
EXPANSION TO 10 MGD AADF WITH MLE

Figure 4.2 Proposed Process Flow Diagram for NRWRFMLE Expansion to 10 MGD AADF
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Based on the proposed improvements described above, impacts to existing processes, maintenance

of plant operations, ya rd piping, site access/vehicle movement, and stormwater were considered. A

summary of the impacts of these improvements is described in the sections below.

STSTSORS ] +Ei xT e@ai i ari

Expansion of the NRWRFto an AADF capacity of 10 MGD is expected to impact the preliminary,
secondary , tertiary, effluent pumping, biosolids treatment processes , reject storage, and RCW storage.
These impacts are described later in  Section 4 .1. The operation of the flow equalization facilities will

not be affected by this expansion .

STSs WET-F¥] AEEEQ®A ei xCEE] | hat Ej +eET
Maintenance of plant operations (MOPO) is a critical concern during any major WRF expansion project

to ensure that construction activities wi | | not i mpair the CountyAs ability
maintain the WRF and continue to meet effluent permit limits during construction. Impacts on MOPO

for each major recommended improvement for the expansion of the NRWRFto 10 MGD AADF are

summa rized below:

1 Headworks improvements and rehab
o0 Extensive bypassing and potentially temporary screening will be required to
construct the improvements to the existing headworks
o0 Careful coordination with facility staff — must be implemented to maintain contin uous
flow.
1 Retrofit of Anoxic/ Aerobic Basins
0 The anoxic/aerobic basins must be drained one basin at a time to replace aerators,
replace weir gates, install other DO control components, and  demolish portions of
existing walls to construct a new IR gate and concrete channel .
0 These improvements are recommended to be completed after Secondary Clarifier
No. 4 is constructed and Secondary Clarifier No. 3 is retrofitted to handle increased

MLSS concentrations .
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o0 The facility will have to run on one Carrousel train at a time during these
improvements. This must be do ne during lower flow and load periods. It may be
feasible to have one Carrousel basin out of service forupto  two weeks at a time with
a temporary aerator added and a low SRT. Aeration is anticipated to be undersized
with just three aerators on one basin in service.  The lower SRT will keep the MLSS at
areasonable concentration for the secondary clarifiers.

0 Careful coordination with faci lity staff will be implemented to maintain plant flow
and prevent SSOAs in the collection system

9 Construction of Secondary Clarifier No. 4

0 There are capped stub outs for connections to the  Clarifier and Filter Splitter Boxes
in place for the fourth clarif ier. No shutdown is anticipated for Clarifier Splitter Box
connection. A shutdown of clarifier No. 3 of up to 8 hours may be required to
connect a new CE line from new clarifier No. 4 to the manifolded CE line to the Filter
Splitter Box shared with clarifier No. 3.

1 Replacement of clarifier mechanism at Secondary Clarifier No. 3

o Thisis recommended to be completed after Secondary Clarifier No. 4 is constructed
and online .

0 Secondary Clarifier No. 3 will be drained to demo the existing draft-tube style
mechanism and replace d with a spiral blade mechanism.

0 This must be done during lower flow and load periods. It may be feasible to have
clarifier No. 3 out of service for up to a month . The SRTwill need to be lower ed to
keep the solids loading rate on clarifiers Nos. 1 and 2 at a reasonable rate.

o Careful coordination with facility staff ~ must be implemented to maintain treatment.

1 Upgrade RAS pumps and construct additional RAS line

0 Bypassing is expected during the replacement of existing RAS pumps and pump
station piping.

o0 The additional parallel 20-inch RAS line can be constructed with minimal impacts to
RAS and headworks. Short duration shutdowns may be required for tie  -ins.

1 Construction of an additional P lant Drain Pump Station (PD PS)and Grit Pad

0 The additional PD PS can be constructed with minimal interruptions to the current
plant drain system. Brief shutdowns on the plant drain system may be required to tie
into the existing PD PS and at the splitter box or EQ tanks.
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1 Conversion of ABW Filters to AquaDiamond Filters
o The ABW filters are recommended to be converted to AquaDiamond filters one at a
time to maintain sufficient filtration capacity
1 Upsizing of filter effluent pip ing
0 Theexisting36-i nch filter effluent piping wildl be repl
minimal impacts to the other yard piping. Short duration shutdowns may be
required for tie -ins.
o Careful coordination with facility staff  must be implemented to maintain treatment.
1 Construction of additional sodium hypochlorite storage
0 Additional sodium hypochlorite storage can be constructed with minimal
interruptions to the existing disinfection storage and dosing system. Very brief
shutdowns on the chemical pumping system may be required to tie into the pump
suction lines.
1 Upgrade effluent pum p station capacity and new 36-inch RCW line
0 Bypass pumping from the chlorine contact chambers effluentis expected for this
upgrade.
0 The additional 36 -inch RCW line can be constructed with minimal impacts to  effluent
pump station . Capacity of discharge in to Golf Course RCW pond was not evaluated. If
a new discharge structure is needed a coffer dam will be required in the pond. Short
duration shutdowns may be required for tie  -ins.
o Careful coordination with facility staff ~ must be implemented to maintain tre atment .
1 Construction of new sludge holding tank blowers and diffusers
0 The existing sludge holding tanks will be retrofitted with three new diffusers and
three new blowers.
o Each sludge holding tank will be taken down one at a time to replace the diffusera nd
the blower to minimize impact on the sludge holding tank capacity.
o Careful coordination with facility staff  will be implemented to maintain plant flow
1 Construction of one gravity belt thickener and sludge PS
0 The new gravity belt thickener and sludge PS will be constructed just southeast of

the existing chlorine contact chambers.
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0 The new gravity belt thickeners will be connected to the existing WAS piping running
from the clarifiers to the  sludge holding tanks . A 24-hour shutdown of the WAS
system may be needed during the connection s.
1 Replacement of belt filter press polymer system
0 A shutdown of up to 24 hours may be required to  make tie -ins for the replacement
of the belt filter press polymer system . This can be managed with sludge storage.
1 Construction of a new 7 MG Reject Pond
o East RCW Pond will be dewatered, and a portion of the pond will be sheet piled out
to completely drain the northern portion of the pond.
0 During this process , RCW will be diverted to the existing GST or to the Golf Course
Storage Lake.

0 Careful coordination with facility staff  will be implemented to maintain plant flow

STSTAET x+h=+ET
The major yard piping modifications proposed for the expansion include the following:

1 Extension of 36-inch ML pipelines from existing Clarifier How Splitter Box to new Clarifier No.
4

16-inch RASfrom new Clarifier No. 4 to the RAS/WAS pump station

8-inch WAS pipe from new Clarifier No. 4 to the RAS/WAS pump station

A new parallel 20-inch RAS pipeline from RAS/WAS pump station to the Headworks

=A =_ =4 =4

Extension of 30-inch CE from new Clarifier No. 4 to the new 36-inch CE piping then to the
existing common 3 6-inch CE piping

1 8-inch WAS pipeline from new gravity belt thickeners to existing WAS pipin g to the sludge
holding tanks

1 16-inch PD PS force main from the new additional PD PS to the existing splitter box or EQ

tanks
1 42-inch FE pipeline to replace exist ing 36-inch pipeline between Aqua Diamond Filters and all
CCCs
1 36-inch Effluent pipeline to replace the existing 12 -inch pipe from the Effluent Pump Station
to Golf Course RCW Pond
1 4-inch pipeline from lake filter backwash to East RCW pond
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Vehicles can access the project area from the north via 6 9th Street East which is a two -lane asphalt
surface roadway in a rural section. Access roads within the  NRWRF vary between 20 and 24 feet in
width, are constructed of asphalt, and are provided with a turning radius of approximately 35 feet in
order to accommodate larger tractor trailer trucks. Minimal impactstot he facility are anticipated from

the construction of improvements for the expansion at the NRWRF Coordination of deliveries and

main tenance activities will be required during construction near existing facilities.

ST8§T§Tes§ DNE] a1

The NRWRF site is relatively flat with minimal impervious area . Based on the proposed process
improvements, it is expected that the expansion project will result in minimal increase in impervious
surface area. The proposed secondary clarifier and upgrades to existing structures for the expansion
will be constructed wit h open tops to allow rainwater in and ensure there will be little to no increase
in impervious surface area. As a result, there will be minimal impacts to the existing stormwater

system. No additional stormwater improvements are expected as part of these s ite improvements .
STE§™NEaC-P+-EEToIs®TIIEBDAE] | +~ E+Ei
STS TKATESHNEPCT I LEC+ EE] +eE

Currently , for Class | Reliability the total screening capacity is 40 MGD and the totalHeadCell gr it uni t s A
capacity is 30.4 MGD, with the number of trays installed . Both exceed the expected PHF of 25.0 MGD

for the expansion to 10 MGD AADF. However, major improvements and rehabilitation to the existing

Headworks structure are needed due to  corrosion in the Headworks structure and ragging problems

downstream . An evaluation into the Headworks improvements and corrosion mitigation was

conducted. Refer to the TM in Appendix | for details.

The existing 3 MG of equalization (EQ) storage is estimated to be sufficient for ex pansion to 12.5 MG
AADF. A diurnal pattern developed from 2021 hour ly flows was applied to the maximum month flow
condition associated with the 12.5 MGD AADFalternative . 2.6 MG of storage is estimated to even out
the diurnal pattern for this flow as shown in Figure 4.3. The EQ return firm pumping capacity of 6,000
gpm (8.64 MGD) will empty the 3 MG of storage in 8-9 hours. This is sufficient return capacity according

to design standards. In the fu ture, the County could add two additional pumps in the two available
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spots at the existing EQ return PS. However, the cost for EQ system improvements is not included in

this CER
15
14 NWRF Cummulative Design Hourly Flow for EQ Tank Sizing
13
12
11
10
? Approx.
) 2.6 MG
2 8
=3
E 7

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour

— Cummulative Hourly Flow

Figure 4.3 Existing EQ Tank Capacity Based on Estimated Diurnal Pattern at Future Max Month Flow
STSTTAaPeEPET O I®RBAEFDAE] | + E+E]
This alternative is based on expanding the existing MLE secondary treatment process . Expansion by
adding new parallel AGS process is not recommended for expansion to 10 MGD AADF. The cost of
adding a new parallel AGS system for the additional 2.5 MGD AADFwould be significantly more than
the addition of a fourt h clarifier and increase in RAS capacity. Economy of scale and comparison of
additional MLE process volume makes a larger expansion by adding AGS more economically feasible

for other alternatives discussed in this CER
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Spreadsheet mod els were used as an initial estimate to establish capacity of aeration volume and
clarifier surface area for the design loading conditions. With the addition of the fourth clarifier the
estimated activated sludge capacity was conservatively 10.3 MGD AADFwith maximum month loading
applied and Class | Reliability of 75% of peak day loading with one clarifier out of service  at a Ynet=1
and SVI=200 (see Section 4.1.6.4) as shown in Figure 4.4. These results are at an aerobic SRT of7 days
with the addition of a fourth clarifier. At these operating conditions and peak day loading the state
point for the secondary clarifiers was estimated to be in an underloaded condition. For  clarifier state
point analysis , an underloaded condition is good, and the operating point is at the intersection of the

underflow and overflow lines  which is below the gravity flux curve , as shown in Figure 4.5.
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Figure 4.4 Activated Sludge Capacity for 10 MGD AADF (SRT7 days)
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Figure 4.5 State Point Analysis for 10 MGD AADF
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The existing six 125 HP aerators (three per basin) must be upgraded to new higher efficiency impellers
to have sufficient capacity to meet the estimated increased oxygen demand at the design peak day
loading for 10 MDG AADFwith Class | Reliability . The horsepower of the aerators does not need to be

increased with the higher oxygen transfer noted. See Table 4.2 below.

Table 4.2 Estimated Total Aeration Capacity for 10 MGD AADFPeak Day Loading

Par amet er Val ue

Aer at dore akthh) 125

Aer at orToHRa | ) 750

Aerator Oxygen Transfer Ef(lfbi2c® ehd 3 65!
Aerator Oxygen Capacity(aadl8i ®mrd 456. 25
Total Aerator Oxygen Capadihb@ at 65, 700
Tot al Aexryagtesar Capacity Class ¢ batd 54,750
Esti mated Actual Oxygédm2REquir 33,420
Esti mated Standard Oxydlems @equi 54,853

Per Ovivo for latest dual impeller aerator s
2Less than aerator capacity

STS T FTabe-PE C

Conceptual level BioWin model s were set up to confirm initial sizing , evaluate aerator operation ,
evaluate increased IR rates, and estimate nitrogen removal. No additional sampling was conducted
beyond what the County normal ly conducts to maintain permit compliance. The DO and nitrogen

profiles were not calibrated . No supplemental data was acquired for calibration.

The following assumptions were made for conceptual level model setup and should be verified before

using for de sign:

9 Influent loading was based on the data available and discussion in Section 3.2.
0 Once a week for pollutant concentration measurement is not enough data points for the
level of certainly required for detailed design. More sampling should be conducted prior

to preliminary design.

1 Influent characterization was based on BioWin default values without any facility data.
Influent characterization sampling should be conducted prior to preliminary design.
1 Carrousel channel velocities were assumed to b e 1 ft/sec for all BioWin mod el setups. Field
testing and/or coordination with Ovivo to confirm  actual and target ditch velocities at high
and low aerator speeds is recommended .
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o Additional field testing for the following would be beneficial to improve the accuracy of
model performance :
1 Actual DO profile at both aerator speeds
1 Actual nitrogen speciation profile at least one aerator speed
o0 The number of zones in the model would be adjusted to correlate with the field data
mentioned above
1 Models were run steady-state at maximum month loading conditions.  Peak day aeration
demands and clarifier loading were estimated by other means  and noted in the previous

section.

Models represent one of the two Carrousel trains with a single clarifier of representative surface area

for two of the four total (three existing clarifiers plus a fourth for 10 MGD AADR). Figure 4.6 shows the
BioWin flowsheet for model setups. The capacity of the existing axial flow internal recycle ( IR) pumps
of 12 MGD per train (at high speed) was used for most of the scenarios as noted in Table 4.3. An
additional scenario was run to predict performance with increase d IR rate. The model was run with
the existing surface aerators at high speed (125 HP) and based on automatic control to ma intain a
target DO concentration to demonstrate the benefit of DO control with VFD s on the existing aerators.
The latter is representative of a DO control system with VFDs on existing aerators, motorized effluent
weir gates on Carrousel basins, and instrum entation in the Carrousel basins. The results of the

modeling a re listed in Table 4.3.

Zone 3.21 it Zone 2.5-1 Zone 2.31
. | g, [ mim g
Zone 3.31 Zone 3.4-1
—— Zone 3.5-1 Zone 3.6-1
= iy —— s
Influent F Ax 14 Zone 3.7
J,_- N STl Zone 3.9-1  Zane 3.8-1—€— ,_L L(_I [—
. L el —< =] | - Effluent
I Zone 1.5-1 [:‘

Ax 21 Aero 1-1 -
Sidestream T - Zone 1.2 Zone 1.341 Zonedidt -]

== = S !

e |

Waste

Figure 4.6 BioWin Flowsheet Example from Model Setup

When the model was run with all three aerators on at 125 HP (high speed) simultaneous nitrification

denitrification (SND)was limited in oxidation ditch channels and effluent TN was predicted to be above
10 mg/L. When aerator s were adjusted to promote SND , the internal carbon in the wastewater was

more effective ly used for improved nitrogen removal.  SND is dependent on DO throughout the
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channels in the aerobic oxidation ditch portion  of each Carrousel basin. DO drops along the length of
the channels as mixed liquor moves away from each aerator, which creates a DO profile. SND starts

to occur at a DO around 0.5 mg/L. Implementing t he ability to control the DO at the aerators and
generate an improved DO profile will increase nitrogen removal without improvementsto IR rate, pre-
anoxic volume, or addition of external carbon. Effluent TN could be controlled down to 5 -6 mg/L
without a d ownstream reaeration basin , assuming sufficient carbon, which would otherwise be
needed to increase the DO of MLSS headed to the clarifiers and depress denitrification from occurring

in the clarifiers. The model demonstrates this, but due to assumptions noted above the level of
certainty is low for predicted results of nitrogen removal performance and  actual aerator HP .

However, an effluent TN of 10 mg/L  or less is expected to be achievable with D O control.

Another scenario to demonstrate the effect of IR rate on denitrification was generated. At 20 MGD per
basin, or 4Q (four times the AADFin this case), the effluent NO 3 is predicted to be a little higher than
at the current 12 MGD IR rate as shown in Table 4.3. One possible reason for this is that the readily
biodegradable COD is depleted in the IR stream , i.e., the system is carbon limited . The carbon to
nitrogen ratio for the raw wastewater is lo  wer than typical medium strength municipal wastewater
which supports indication that the system is carbon limited. With an MLE system denitrification
increases with increased IR rate to a point at which denitrification maxes out or deteriorates with
additional increase in IR rate. For a carbon limited system, the ideal IR rate for maximum

denitrification is lower than the typical 2 to 4 Q.

The process evaluations on the existing and improved Carrousel basins were discussed with the
equipment manufactur e r , Ovivo. Process modeling results are

recommendations. Some of Ovi v o As p reedmmendatioas wre included in Appendix H.
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Table 4.3 BioWin Modeling Select Results Comparison for 10 MGD AADFZz Max Month Condition
Aer at-ddli § Aer atzoArdg us 4Q UR AeHat

Spedd 25 to Pro®ND Speed
SRTdays) 7 7 7
R RaM&D) 12 12 20
ML SSmg/ L) 3,681 3,686 3,683
Ef Ammoni a ( my 0.2 0.2 0.2
Eff s( N®/ L) 12.0 6.3 12.3
Eff o( N®/ L) 0.1 0.1 0.1
Ef f TN ( mg/ 13.8 8.2 14.2
Eff (mBPL) 3.3 3.2 3.3
Ef f . ( nigS/SL) 7.4 7.4 7.4
Eff.s(ByD L) 2.3 2.3 2.3
ZVQIS)EGS";@'D% . 434 (0 43D . T %) . 434 (0.

STESTTETS eLT aC xlah 4 ek |PEEBEC NDEB enabal
Arecommended improvement to increase nitrogen removal and reduce aeration power  consumption
would be to add a DO contro | system with VFDsto control the speed of the existing surface aerators.
The Ovivo recommended control system also includes ORP probes for the pre  -anoxic zones.
Additional instrumentation such  as nutrient probes may be considered in preliminary design. The
existing aerator motors aretwo-speed. It As e st i neastthardlO3 HP & theeded to meet the peak
day loading oxygen demand for the six aerators , and less than 65 HP per aerator is needed for design
annual average loading. The ability to ramp aerators up and down to meet the oxygen demand w il
improve process performance and save on energy cost the majority of the time when the high or low
speed does not meet the oxygen requirements. Effluent TN has been below the C o u n tggalxmst of
the time . Due to the actual loading compared to design capacity some of the aerators have been at
low speed until sometime in 2022 . As loading increase d the aerators needed to be at high speed to
achieve complete nitrification. Over-aeration is expected with the aerators at high -speed. Over-
aeration wil I minimize SNDthat occurs in the aerat ed portion of the Carrousel basins , and the majority
of the dentification must occur in the pre -anoxic zone s. Limitation of dentification in the pre -anoxic
zones is discussed below. The DO control system can be implem ented with v ariable control of the
aerators combined with DO probes and motorized effluent gates . Replacement of the existing

aerators with higher oxygen transfer efficiency impellers  will ensure sufficient capacity for the
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increase in predicted oxygen demand a s previously discussed. The newer Ovivo Excell aerators also
have slightly higher oxygen transfer efficiency than the existing aerators. Many of the existing aerators
do not have a lower impeller. The lower impeller  helps to keep solids in suspension when the aerators
speeds are reduced by VFDs. It is recommended that aerator replacements include the lower
impellers as part of this DO control system improvement.  With DO control SND can been increased
as discussed in Section 4.1.6.2 which is the most efficient way to lower secondary effluent TN with
the existing Carrousel basins. It is unlikely that effluent TN of 10 mg/L can b e maintained for the

expansion without this improvement.

The suggested improvement utilizes the Oculus control system by  Ovivo. This utilizes DO probes to
control VFDs in the basins. The Oculus control system is a custom engineered control panel that takes
in all required signals and with user input such as setpoints and limits can then control the aerator
motors via VFDs and control the weir gates based on the data input to the system from the probes.
The control panel and motor control s are based on the needs of the project. Additional equipment
would include a control panel (containing a PLC and HMI for a user interface), two VFDs to control the
aerator motors, and two mixer starters , and 1/O capacity to control the gates as well as bring in the

instrumentation signals .

Another improvement to the Carrousel basins evaluated was to create internal recycle channels in
each basin and use IR gates rather than pumps to return the nitrified mixed liquor to the pre -anoxic
zones. This improvement is not recomm ended due to the findings of the evaluation as follows. IR
gates use a fraction of the energy and allow for a larger range of IR rates.  The current IR pumping rate
for each basin is 12 MGD at the high speed, which would be 2.4 Q (Q = design plant flow per basin =
10/ 2 =5 MGD). MLE systems generally are designed for 2to 4 Q of the AADFor MMDF. The IR gates
would allow for typical MLE IR rates at or above 4 Q with a reduction in power . This would require
modifications to the basins with  demolition and concrete reconfiguration.  The Ovivo Oculus system
installed for DO control would also be able to control the IR gate positions. As discussed in Section
4.1.6.2, high level BioWin modeling did not show improvement with increased IR rates beyond the
existing high speed pumping capacity. No performance benefit is predicted from implementing this
improvemen t. This improvement could be justif ied based on O&M benefits and a reduction in power
costs with gates compared to the existing pumps . The payback period based on energy saving alone
was estimated to be almost 25 years. It was assumed that including O&M costs would at most reduce

this by a few years. After discussing the findings in the draft CERwith the County it was decided that

é\’TCK]MfTCREED FINAL| APRIL 2023| 40

EMGINEERS SURVEYORS PLANN



NRWRFEXPANSTON12. SAAMIGEONCEPTUAL ENGUNEERMASAREBORDUNTY

the IR gates should not be recommended as part of the expansion .Wi t h t he CountoyAs dir
expand NRWRF with AGS it is not fiscally responsible to put additional investment into the Carrousel

basins without a reasonable return on investment

STSTTT 6 EEPEhEDE-] 6 EEP | haT Ef +eEEC
The existing RAS capacity will need to be in creased to a minimum of 125% of the expanded plant

design flow (12.5 MGD RAS capacity for 10 MGD AADRP. An evaluation of expanding RAS pumping to

12.5 MGD and 15.63 MGD concluded that the additional cost to increase to ~ 15.63 MGD was less than

10% additiona | compared to 1 2.5 MGD. Therefore, it is recommended to increase the RAS pumping

capacity to 15.63 MGD. The recommended range of RAS capacity is 50% to 1 25% of plant design flow.

The existing RAS pump station only has space for the existing three pumps. T  herefore, these pumps

must be replaced along with larger suction and discharge piping and valves. With the triplex pump

arrangement and VFDs, covering 5.0 MGD to 15.63 MGD RAS flow will not be an issue. To

accommodate the existing RAS flow a second 20} RAS |ine to the headworks is r

At the August 2022 site visit the facility staff noted that RAS pumping decreased after the startup of
the 2019 EQ Tank project. The assumption is that with the RA S line tied into the PD PSdischarge line
the existing RAS pumps were pushed back on their curves, reducing capacity. = The County has a project
to construct a new plant drain station and separate the plant drain and RAS discharge lines that are
currently ma nifolded together starting design in 2024. The RAS pumping capacity issue will be
resolved with the separate PD PSproject , improvements to the RAS pump station , and additional RAS

line during preliminary design for expansion.

An upgrade to secondary clarifier No. 3 mechanism is recommended to allow equal operation
between the clarifiers in use. Due to the existing clarifier No. 3 sludge withdraw al challenges, WAS is
only withdrawn from  clarifier No. 3. The recommended replacement clarifier mechanism type is spiral

blade.

The fourth clarifier is required for Class | reliability at the additional flow and loading and resulting
higher mixed liquor suspended solids concentration in the existing two Carrouse | basins for the 10
MGD expansion. The County reported at the August 2022 site visit that sludge volume index (SV)
measurements have been about 200 mL/g for the past couple of years. The clarifier settling flux curves
were adjusted to approximate an SVIof 200 mL/g . Design parameters for the four clarifiers are shown

below in Table 4.4.
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Table 4.4  Clarifier Design Parameters with Four Clarifiers at 10 MGD AADF Peak Loading

Par ameter Al'l U9dn Servic Class U Rel.

Qt y 4 3

Di a me(tfetr) 110 110

swQ ft) 14 14
Surface AsfBp E 9,503 9,503
Total Sur((fsafc)e 38,013 28,510
Max RAS mes Q) 1. 25 1. 25
PDF + Max RAS ( 31.5 23. 6
Design MLSS ( 4,000 4,000

SLR (I b/ d/ sf 27. 6 27.6

HLR (gpd/ sf) 657.7 657.7
Underfl ow Rate 328. 8 328. 8

The recommended upgrade of secondary clarifier No. 3 mechanism to a spiral blade type would
involve replacement of the existing mechanism and scum collection system . The RAS/WAScollection

sump, drum, or ring will require a retrofit by the clarifier mechanism manufacturer.

STSE§TaT7] +ET0 KBISAMFBAE] | + E+Ei

The combination of the existing ABW and disk filters does not have enough capacity for Class |

Reliability for the corresponding 75% of PHF for the 10 MGD AADF alternative . It is recommended to

convert the two existing ABW filters to  AquaDiamond filters to increase the filtration capacity of the

ABW filters from 8.3 MGD to 30 MGD (assuming 50A\lateralsi n t he 90A a)Wihlthabl e spa
combined capacity of the existing disk filter s of 14.9 MGD, the AquaDiamond conversion of the ABW

filters increases the facility A §iltration capacity to 44.8 MGD with all filters in service. The Class |

Reliability requirement is to treat 75% of the PHF , which is 18.75 MGD. With one of the proposed

AquaDiamond filters out of service , the facility filtration capacity will be 29.9 MGD, which exceeds

100% of the PHF for this alternative . Table 4.5 below shows design parameters for the filters  including

both ABW to AquaDiamond conversion and the existing disk filters.
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Table 4.5 Filter Design Parameters with Four Clarifiers at 10 MGD AADF Peak Loading

Par ameter

AgquaDi amc

Conversi

Di s k

(Pil

Medi a)

AquaDi am AquabDi s
Qty 2 2 4
Surface Area (per fil 1600 1,291 2,891
Tot al SurflagsgpiAekr]r)eafhlzﬁl\Bteelrza 3200 2 5802 5 7802
Max Filtration Rate 6.5 41
Capacity at Max Filtr 30.0 14.9 44 .8
Class U4 Reliability Capa 187.5
CapaaiCtiyaRe | § abMED X vy 15.0 14.9 29. 9

! Derated from manufacturer design rate of 6.5 due to age
2 With one AquaDiamond filter out of service

and operator feedback about turbidity problems at higher flows.

The AquaDiamond conversion would involve replacing the current traveling bridge filter components
within the ABW filter structure  with cloth AquaDiamond filters and associated equipment.

Additionally, a canopy would be included above the filters which is recommended to control alga e
growth . As discussed in this section , the filter conversion to AquaDiamond will  be sufficient to meet

the Class | Reliability requirement for this

STS BT + K i+ ARBFEHRES

The existing four chlorine contact chambers have sufficient volume to provide 15 minutes of detention

expansion.

time at a potential PHF of 29.7 MGD with all four in service , which is a higher flow than the design PHF
for all alternatives inthis CER The existing contact chambers also have sufficient volume to mee t Class
| Reliability requirements (50% of the design PHF with the largest out of service ) with 22.25 MGD of
capacity at 50% of PHFand 44.5 MGD equivalent design PHF capacity. Volumes for the existing contact

chambers and calculated detention times are  in Table 4.6.
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Table 4.6 NRWRFChlorine Contact Chamber Capacity for Expansion to 10 MGD AADF

Par amer 1&2 3&4 Tot al
Qty 2 2 4
Vol ume NM®&ach, 0.0771 0.0777 0.15476
Total VMG®uUmMmMe ( 0.1541 0.1554 0.30952
swo ft) 8.7 8.6
Detention Ti me at 17.8
Capacity at 15 min. < 29.7

Capacity Cladstlnat o

4 4 .
(MGD) (50% of fl ow 5

The existing sodium hypochlorite pumping capacity has sufficient capacity to meet estimated chlorine
demands for the 10 MGD AADF alternative . 174 gph of 12.5% sodium hypochlorite may be required
at 25.0 MGD PHF and Cl, dose of 20 mg/L. The existing firm pumping capacity is 210 gph. A Ck dose
of 20 mg/L is high for design standards. However, the existing chlorine dose at the NRWRF has

averaged between 13 and 19 mg/L from 2019 through most of 2022.

The existing sodium hypochlorite storage capacity of 10,000 gallons is not sufficient for the 10 MGD
AADF expansion for 14 days of storage at AADF flow (10,000 gal is based on current project not yet
constructed) . A Cb dose of 15 mg/L was used to estimate the storage needs. At the plant flow and
dosing stated above , with an additional 20% for safety factor , an additional 1 1,000 gallons of sodium
hypochlorite storage is needed to provide 14 da ys of storage at 10 MGD AADF flow. However, this
should be analyzed further in preliminary design for the expansion. See below for discussion on

historical sodium hypochlorite usage.

Average sodium hypochlorite usage , plant flow , calculated dosing , and other parameters per month
are shown in Table 4.7. F.A.C.62.600.440 requires a dosing CT oncentration in mg Cl/L x time in
minutes) of 120 for facilities which produce public -access reuse reclaimed water from an effluent

containing greater than 10,000 fecal coliforms #/100mL before disinfection . At 15 minutes of
detention time , the required dosing concentration would only be 8 mg ClI ,/L. The dosing concentration
does not consider breakpoint chlorine demand for ammonia and nitrite (NO ). Other facilities in
Florida have historical dosing rates of 10 -15 mg Cl,/L. For the purposes of this evaluation historical
CL: dosing was considered for storage and pumping capacity. The sizing shoul d be evaluated further

to avoid potentially oversizing storage needs. It is recommended that  a study be conducted , prior to
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the start of preliminary design for the expansion , to identify causes of high Cl, usage and operational

challenge s with the older contact chambers 1 & 2 noted in the August 2022 site visit

Table 4.7 NRWRFHistorical Chlorine Usage and Calculated Dosing

gal Av g
NaOCI|I Resi d
MGD Cimg/ |

Mont-h Av.gNaOCI|I AvgPIl aRk o AvgLalose2 Esti mat

mg/ L De mand

Year Usadagpc ( MGD)

Jah9 577 4. 246 135. 16. 3
Feth9 866 4.058 213. 25. 6
Ma4l 9 886 4.013 220. 26. 5
Ap-L 9 565 3.82 147. 17.7
Ma sl 9 586 3.679 159. 19.1
Juh9 594 3.867 153. 18. 4
J ull9 6 66 4. 645 143. 17. 2
Aug 9 718 5.094 141. 16.9
Se-9 576 4.021 143. 17. 2
Oc-19 586 4.1 142. 17.1
Nos 9 539 4.103 131. 15. 8
Ded 9 678 4.14 163. 19. 6

Av.@ 019 156 . 18. 8
Jaho 503 4. 22 119. 14.3
FeBO 800 5.427 147. 17.7
Ma+2 0 616 4.626 133. 16.0
Ap-20 606 4.695 129. 15.5
May2 0 577 4.683 123. 5.3 14. 8 9.5
Juado 536 5.301 101. 5.5 12.1 6. 6
J w210 537 4.39 122. 5.0 14.7 9.7
Aug O 586 5. 04 116. 5.6 13.9 8. 3
Sefg 0 606 5.357 113. 6. 3 13.6 7.3
Oc-2 0 459 4. 751 96 . € 5.8 11.6 5.8
No+2 0 374 5.274 70. ¢ 6. 4 8.5 2.1
De 0 409 5.059 80. ¢ 6.1 9.7 3.6
Avg 21 108. 13.0
Jaahl 305 5.235 58. ¢ 6.5 7.0 0.5
Fe-B1 340 5.452 62. 4 6. 4 7.5 1.1
Ma+2 1 337 5.473 61. € 6.1 7. 4 1.3
Ap-21 496 5.475 90. € 6.5 10. 9 4. 4
Mas2 1 445 4.046 110. 6.0 13. 2 7.2
Judl 539 4.039 133. 6.3 16.0 9.7
Ju2ll 629 5. 063 124. 6. 2 14.9 8.7
Au@1l 681 5. 442 125. 6. 8 15.0 8. 2
Sef 1 684 4.882 140. 6.9 16. 8 9.9
Oc-21 642 4. 433 144. 6.9 17. 4 10. 5
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Mont-h Avg. Na Avg. Pl a gal Avg. Avg. Calc2 Esti mat
Year Usage ( ( MGD) NaOCI Resid mg/ L Demanrd
MGD Cimg/ |

Noa2 1 708 4. 703 150. 6.9 18. 1 11. 2
De 1 851 4. 534 187. 7.0 22.5 15.5
Avg 2 113. 13.5

Jah?2 626 4.605 135. 7. 3 16. 3 9.0

Fe-h?2 761 4.597 165. 6. 8 19. 8 13.0
Ma 2 2 641 4.521 141. 6.9 17.0 10. 1
Ap-2 2 617 4. 356 141. 6.7 17.0 10. 3
Ma y2 2 575 4. 251 135. 6.5 16. 2 9.7

J ua2 603 4,592 131. 6.7 15.7 9.0

J w2l 2 677 5. 24 129. 6. 6 15. 5 8.9

Aug@ 2 703 5.21 134. 6.7 16. 2 9.5

Sef 2 773 5. 734 134. 6.5 16. 2 9.7

Oc-2 2 681 5.072 134. 6.7 16. 1 9. 4

Noa2 2 742 5.326 139. 6.5 16. 7 10. 2
Avg 21 138. 16. 6

1Cl, demand estimated from difference between calculated dose and average residual at the end of the of tanks

STSTti i CL &S bdFEsh + E i

The capacity of the effluent pump station must be increased for the new design PHF of 25 MGD. For
this scenario it is recommended that all of the existing vertical turbine pumps be replaced with new
higher capacity pumps. The proposed improvements include four duty and one standby vertical
turbine pumps 4,340 gpm at 208 feet of head each with 325 HP motors. The pump discharge
assemblies and header will need to be up sized. Modifications to the concrete around the pump bases

are also expected.

STS &S 04 OB E & BEDIEE]ST

The capacity of the plant drain system must be increased for the new design PHF of 25 MGD. A second
PD PS should be constructed adjacent to the existing PD PS. This second PD PS shall include a cross
tie to the existing drain station and new piping to conn  ectto the splitter box or EQ tanks. An additional
piping will need to be constructed to separate the existing drain station from the RAS system and to
discharge to the EQ tanks. This will aid in optimum process control.  Additionally, the new PD PS shall

include a sampling station or port which will be a small valve box like enclosure with a riser for

sampling the incoming plant drain water.
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Other additional improvements include the construction of a grit pad and routing maodification for the

lake filer bac kwash. The grit pad shall be constructed in the adjacent area to improve the grit hauling
efficiency. The gritpad construction will include installment of a flow measurement device and SCADA
programming. The lake filter backwash shall be routed to the Eas t RCW pond since the retreatment
of the lake filter backwash is an unnecessary plant load.

STS 188 5 @S @ * 5

The existing reject storage must be expanded and new storage lined to meet the requirements of
F.A.C.62-610.464. The volume requirement from the F. A.vGlume eqgbal to one day flow at the
average daily design flow of the treatment plant or the average daily permitted flow of the reuse
system, whichever is less j will be based on the new design AADF since the C 0 u nstrguge system,
MCMRS, is permitted for the entire  County. Due to the estimated groundwater elevation and the
existing Reject Pond being unlined , the usable volume of the existing pond was estimated to be
approximately 5.5 MG at a high water table . This will need to be further evaluated, however, for the
purposes of this CER it was determined that an additional lined 4.5 MG Reject Pond is needed. An
evaluation of expanding the total Reject Pond storage to 10 MG and 12.5 MG concluded that the
additional cos t to increase to 12.5 MG was 13% additional compared to 10 MG. Therefore, it is
recommended to increase the total Reject Pond storage to 12.5 MG by constructing a 7 MG Reject
Pond on site. A new reject storage will be constructed by adding a berm to separate out northern third
portion of the East RCW pond, reducing the capacity of the East RCW pond. F.A.C requirements for
reuse storage will still be met for the facility due to the large volume of the Gol f Course RCW Pond.
The new reject pond must be lined. The bottom of the liner must be  above the seasonal high water
table . Other associated improvements are motorized valving at the effluent pump station to pump
into the reject pond and a new reject pump station to pump out the pond back to the headwork s or
filter splitter box. The current 36;  DykhWty line between the effluent pump station wetwell and reject
pond will be intercepted for the pumped flow arrangement . The existing reject pond drain to the PD
PScould be maintained as an alter nate method to partially drain the pond , to be determined in further

design.
STET&ST eC=-P7T IS BWESSDEAE] | + E Ei
The biosolids handling processes at the NRWRFmust be designed to withstand the maximum month

loading conditions to ensure there is sufficie nt storage and belt filter press (BFP)dewatering capacity
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to process the WAS produced under sustained maximum loading conditions. In addition, the sludge
holding tanks must have sufficient storage volume to accommodate the WAS produced at maximum

day load ing conditions to accommodate short -term surges in WAS production.

Sludge handling and dewatering operations  are sufficient with the additional sludge predicted at the
future design flow for the 10 MGD AADFalternative . The sludge storage tank capacity will be reduced
to less than seven days with two tanks in service, which is less than current operations. However, this

is enough storage time for normal BFP off times and minor repairs . For expansion to 12.5 MGD
additional storage is needed, and for that scenario a new thickening stage is recommended. The
thickening is recommended to be included in the 10 MGD expansion alternative to be ready for the
additional future loading . The recommended solutionisto add a gravity belt thickener (GBT)upstream
of th e sludge holding tanks to decrease the volume of sludge to both unit processes downstream. The
Manatee County SEWRF has GBTsin this arrangement. Current operationa | parameters from SEWRF
of GBT effluent percent solids of 2.5 z3.0 and hydraulic loading rate to belt filter presses at that percent
solids of 100 gpm was used to estimate the required capacity of the proposed GBT, existing sludge
holding tanks, and existing BFPs.Sizing parameters for the proposed GBT are listed in Table 4.8. The
County directed to include only one GBT for this expansi on. To save cost and
experience with the GBTs they are comfortable without an installed spare. Our interpretation is that
sludge thickening is not exempt from Class | Reliability requirements. In order to meet Class |
Reliability requirements the County would have to increase the number of hours per w  eek for BFP
operation when the GBT is out of service. The County made infrastructure improvements to operate

the BFPs 24 hours a day, 7 days a week if needed. Additional operator staffing would be required.
With the addition of one GBT, no other capacity improvements to the existing sludge holding tanks or
BFPs are anticipated as shown in Table 4.9. The addition of the GBTwould include a polymer system,
a canopy over the GBTs and a thickened sludge pump station with progressive cavity =~ pumps, similar
to the current setup at the SEWRF. Itis recommended that a bypass around the GBT with a motorized

valve be installed to preve nt overflows at high level and for operational flexibility.
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Table 4.8 GBT Design Parameters at 10 MGD AADF Loading
Gravity Belt Thickeners

Qty 1
Si beel(t wied &h, 2
Operati oo i snepler Day 24
Operatiobays mge)y Week 7
Total Hours per Week 168
Max WAS (times Q) 003
MMWAS ( MGD) (gpm) 03 208. 32
WAS Pump Qty 3+1
WAS Pump Capacity Each | 600 (t12¢
Total WAS Pump CQampguMGDy Cl ¢ 1325 191
Design WAS SS (mg/ L) 7,500
WAS (% solids) 0.75%
GBHLR (gpm) 300
GBT Processing Capacity p 3.024
MMWAS Qty per Week ( MG) 2.100
GBBLR (I b/ hr) 1126.0 desi<gn2o0
GBT Effluent (% solid 2.5%
GBEffluent akl oamx@dgHn®) 90. 0
GBT Ef fl uemtt MM @WABSME 6 25

1125 gpm is the estimated ¢ apacity of the progressive cavity pump

The existing diffusers in the SHTs are scheduled to be replaced in like -kind as a maintenance project .
The diffusers are tube membrane style by EDI, 84P Magnum with polyurethane membranes . EDI
refers to these as medium bubble diffusers . According to the manufacturer they have less fouling
than fine bubble and prevent solids from g etting inside the diffusers in higher solids concentrations
such as the sludge holding tanks, and they have improved mixing over fine bubble and improved
oxygen transfer over traditional course bubble diffusers. The existing multi -stage centrifugal blow ers
have required increased maintenance over time and are approaching the end of their useful life. For

the expansion it is recommended that the sludge holding tank blowers be replaced with hybrid screw

blowers with VFDs and diffusers replaced with duckbil | check valve type diffusers.
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Table 4.9 Sludge Holding Tanks Design Parameters at 10 MGD AADF Loading

Exi sting Aerated

Sludge Hol ding Tan

Qt y 3

Di a me(tfetr) 100

swi ft) 17
Surface A(rsfa) Each 7,854
Total Sur(fsafcle Area 23,562
Vol ume (geaplc h 998, 715
Total MMGuUmMme 2.996

MMGBT FIl ow (MGD) (gpmn 0.090 62.5

St orage Capacity (da 33. 3
Storage Capacity (days) ( 22.2

Qty of Bl ower s 3.0

Bl ower Capacity Each 4,000
Total Bl ower Capacity 12,000
Air for Mix*hng (SCFM 0.51

With the addition of thickening prior to the existing

belt filter presses the dewatering capacity will be

increased. A new polymer system is required with the high er % solids in the BFP influent . Estimated

BFP loading with influent thickened sludge compared to existing capacity is shown in Table 4.10. Note

that the County has the infrastructure in place to operate the BFPs 24 hours a day, 7 days a week if

needed. Additional operator staffing would be required.
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Table 4.10 Belt Filter Presses Design Parameters at 10 MGD AADF Loading with Upstream

Thickening
Exi sting Belt Filter Pres
Qty 3
Si bee I (t wied &, 2
Operati oldoTi snep)er Day 12
Operati oDays$ Wee)k 51
Tot al Hours per Week 180
Tot al Hours per Week (1 ¢ 120
Esti mated Thickened Sludge i | 2. 5%
Basedi mfnl uent
HLR Each (gpm) 95 and SLR
Total HLR (gpm) 285
Total HLR Class U (gp 190
Processing Capacity per 0. 68¢
GBT Eff Qty per Week ( 0. 63(
SLR Each (I b/ hr) 118 8. Desi<gn200
Tot al SLR Class U4 (1Ib 2377. Design <2, ¢

1The County has infrastructure in place to operate 24/7 if needed

STS§ TKKHsPT EL CHS IhEL L E] + e E

The hydraulic profile s of the NRWRFwere modeled using Visual Hydraulics hydraulic profile modeling
software, Version 5.1, to evaluate the hydraulic capa city of the NRWRFat the future peak hourly flow
of 25.00 MGD and for Class | Reliability . The NRWRFhydraulic profile was modeled assuming the
proposed secondary clarifier No. 4 required for the MLE expansionto 10 MGD  AADFhas been installed
and is in operation. The hydraulic model flow diagram and the report output from the Visual
Hydraulics software is presented in  Appendix B. The intention of this hyd raulic evaluation is to
determine if the expanded facility can meet Class | reliability requirements without any major
modifications to the existing splitter boxes, channels, and yard piping. As defined by the USEPA and
carried by the FDEP, the NRWRF\ s t operations shall be designed such that with the largest flow
capacity unit out of service, the hydraulic capacity of the remaining units shall be sufficient to handle

the peak wastewater flow. In addition, to meet Class | Reliability, flow equalization s hall not be
considered as a substitute for component backup requirements. Therefore, the hydraulic evaluation
considers the full non -equalized peak hourly flow rate of 25.00 MGD through the NRWRFto identify

hydraulic deficiencies. Assumptions were made re garding the arrangement and operation of the
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expansion to the NRWRFAs ML E process t o AARFedesign damcityl A listGtbe

assumptions made to complete the hydraulic analysis for the expanded NRWRFis provided below:

1 Based on guidance from th e County, the maximum RAS flow used under peak hour flow
conditions was 125% of the influent flow. Thisis 12.5 MGD, or 1.04% of the MMADF of 12.00
MGD.

1 The maximum IR flow under peak hour flow conditions  was 12 MGD per basin, or 220% of
the MMADF of 6.00 MGD per basin .

1 The Hazen-Williams friction loss coefficient for all pipes  was 120

1 One new 110 -ft diameter secondary clarifier No. 4 is constructed directly to the east of the
existing clarifier No. 3, west of the anoxic/aeration basins.

1 Piping to new clarifier No. 4 is 36-inches in diameter and piping immediately downstream is
30-inches in diameter .

1 Both ABW filters are converted to AquaDiamond filters, each with 1, 600 ft? of filtration
surface area.

1 The maximum capacity of the Disk Filters is 14.9 MGD

1 The maximum filter flow routed to the Disk Filters is 9.5 MGD (see  Section 4.1.13.1) and the
remainder is routed to the AquaDiamond Filters

I Flow is split equally between CCC trains 174

9 For Class | reliability if a process train is taken offline the total flow is distributed as equally

as possible between the remaining trains of that process

STSE TKHSPTELC+P ~+bD+] E] ~eET

The hydraulic models of the PHF and Class | Reliability scenarios for this expansion were constructed
based on existing record drawings of the NRWRFprovided by the County and the assumptions listed
above. Any routing of new piping and new pipe length estimates are conceptual. The routing of piping
should be investigated further during detailed design. For unit processes, WEF MOP 8 recommends
that the typical minimum freeboard under maximum water level con ditions be approximately 12 -
inches, and there should be no submergence of control weirs under peak flow conditions. The 10
State Standards are generally more conservative and provide more specific freeboard guidelines for

unit processes. Sections of the NRWRFwhere the allowable freeboard chosen for the project deviates

from recommendations are noted and explained here.
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After the model of the current plant configuration was set up in Visual Hydraulics, water surface
elevations in the model were checked. Th is was to ensure that water elevations downstream of weirs
were at least 6 inches below the weirs , and that there was at least 1 foot of freeboard in all tanks. The
former case is to minimize fluctuations in the upstream water level. Additionally, a downst ream water
level that is above the weir crest would create a submerged weir situation where the headloss over

the weir calculation methods used in the model would no longer be applicable or accurate and could

impact the treatment process

Thisanalysisused t he Jcritical el evat i oGrjtcalfelevations areelevations/i sual H»
that must be maintained or minimized to ensure that the overall hydraulic behavior of the system is

not compromised. This Visual Hydraulics feature allows the user to set a critical elevation for any

element of the hydraulic profile . The program will flag the element if that critical elevation is ever

reached or exceeded during an analysis. For each weir, the critical elevation of the element directly

downstream of the weir was set to be 6 inches lower than the weir elevation. For all remaining tank

sections, the critical elevation was set to be 1 z2 feet below the top elevation of the outer wall of the

tank. The freeboard requirements are summarized in  Table 4.11.

Table 4.11 Critical Elevations Used in Hydraulic Evaluation s

Freebo Critical

Process Section (ft) (ft)
Headwor k Unfluent Che 60.50 2 58.50
Screen Chani 60.50 2 58.50
Effluent Box 60. 50 2 58.50
HeadCel |l Gri
HeadCel l Gri 60.50 2 58.50
HeadwoSpklisi tter 56. 35 2 54. 35
Effluent Bc 56. 35 2 54. 35
Anoxicl/ Ae Anoxic sect 47 . 42 1 46. 42
Basins
Ot her sections 43.92 1 42.92
el evati on)
Ef fl uent bc 42.92 1 41.92
Clarifie Al l 41. 42 1.5 39.92
Clari fi e Basin outer 39.67 1 38.67
Filter | Al | 36. 33 1 35. 33
ABW Filt Al | 33.33 1 3233
Di sk Fil Al | 35.30 1.5 33.80
cca Al | 31. 75 1 30.75
cce Al |l 31.81 1 30.81
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Based on initial models of the 10 MGD and 12.5 MGD expansions, a  solvable hydraulic issue identified
was that head loss to the disk filters cause d flow to back up to the Filter FSB weir for the disk filters.
Based on the modeling, the water level downstrea m of the Filter Flow Splitter Box effluent weir to the
disk filters was initially significantly smaller than the recommended 0.5 ft. Under these conditions, this
weir will operate as a submerged weir, affecting the flow splitting to the filters. Using one of the highe r
flow scenarios (12.5 MGD) , the filter FSB flow split and filter FSB effluent weirs were adjusted to solve
this issue. Additionally, the filter FSB effluent weir crests were shortened as much as possible to
provide operators with finer control  over the flow when weir elevations are changed. The adjustments
that resolved the disk filter issue without creating other significant hydraulic issues elsewhere at the
filters were routing no more than 9.5 MGD of flow to the disk filters and the remainde r to the
AquaDiamond filters, and shortening the weir crests from 13 ft to 7 ft. The adjustments made were

then applied to all other hydraulic models.

Due to the length of Visual Hydraulics output reports, only the output for the worse case (the Class |
Reliability scenario) with recommended adjustments is included in Appendix B . Similarly for all
subsequent expansions in this CER only the Visual Hydraulics model output report for the worse case

including recommended modifications is included in the Appen dices.
There was one majo r hydraulic bottleneck identified with the modeling.

(1) With increased flow between the filters and the four CCCs the AquaDiamond Filters Effluent Weirs
were predicted to be submerged. All of the existing piping is 36-inch. The recommended
resolution is to replace it all with 42 -inch, with the exception of the short run of 36 -inch from Disk
Filter effluent to the tee connecting to the AquaDiamond Filters effluent channel. Upsizing to 42 -
inch pipe allows for increased capacity fo r the 12.5 MGD AADF alternative. Without this change
the CCC effluent weirs would have to be dropped , which would reduce the volume and contact

time.

Based on the modeling, five minor hydraulic limitations were identified during the hydraulic analysis,
which are summarized as follows. Note that all of these are related to movable weir gates. It is
generally recommended to have more freeboard with moveable weir gates to provide operational
flexibility. However, even though the actual freeboard in these casesis less than the recommended

18-inches,i t i s mor e t i$acoeptdbjThey werd notdd as not critical, as explained below:
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(1)

(2)

3)

STS T &P b i E tEshdl ko £ B~ DCe N

AquaDiamond Filters Inf luent Weir 1: The water surface level over the weir is 1.32 ft below the

tank wall elevation of 33.33 ft. This does not meet the target freeboard of 1.5 ft, butitis still greater

than the minimum re quired freeboard of 1 -ft therefore this is not a critical concern . The same
issue was identified in the PHF scenario, with 0.04 ft more freeboard th an in the Class | Reliability
scenario. The overall 1.36 ft difference between the top of tank elevation and water surface

elevation is also large enough that it is not expected to result in significant hydraulic issues.

AquaDiamond Filters Inf luent Slide Gate 1: The water surface level is 1.19 ft below the tank wall
elevation of 33.33 ft. This does not meet the target freeboard of 1.5 ft, but it is still greater than
the minimum required freeboard of 1  -ft therefore this is not a critical concern . The same issue
was identified in the PHF scenario, with 0.0 8 ft more freeboard than in the Class | reliability
scenario. The overall 1.2 7 ft difference between the top of tank elevation and water surface

elevation is also large enough that it is not expec ted to result in significant hydraulic issues

Clarifier s FSBWeir Gates 1-3: The water level over the weir gates is expected to be 40.08 ft. This
freeboard of 1. 34 ft does not meet the target freeboard of 1.5 ft, but it is still greater than the

minimum r equired freeboard of 1 -ft therefore this is not a critical concern.

Adjustments to weir gates and minor modifications of weirs are recommended to improve flow

control and plant hydraulics at peak flow , see below.

STS TSIsPTEELTIS //eceEHLEDEA : i | CLAE] »&=+T

For the existing plant, the elevations of the effluent Cipolletti w  eirs of trains Nos. 1, 2, 3 and 4 are

28.75 ft, 28.75 ft, 28.54 ft, and 29.55 ft r espectively. Currently the flow distribution between the

chlorine contact tanks is adjusted by throttlinga  buried butterfly valve upstream of the new er chlorine

contact tank. A Il effluent Cipolletti weirs are recommended to be set to the same elevation as trains

Nos. 1 and 2, 28.75 ft. This would allow the plant hydraulics to split the flow equally.

STS TSIshT|STESDEEMNO+C] a7 -eO :ii CL

The County stated that the wide weir gates in the filter splitter box are too large to practically use fo r

adjusting the flow split between the two existing sets of filter basins at the August 2022 site visit ,

stating that a small adjustment in height makes a large change in flow split. With an expansion ,
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including the need to send more flow to the retrofitte d AquaDiamond filters, itis recommended that
the County use weir gates to split the flow rather than yard piping valves. An evaluation using the
hydraulic models determined that the shortest ~ width weir gates that could be accommodated within
the hydraulic profile are 7ft (See section 0). This is still a large weir gate, but it should improve

operability if decided to make this change in the design phase.

STSTSIsPTaSLTis] ! EeO+@g! a7Te0+@ - ET +E

The weir gate elevations were adjusted for 1 ft of freeboard as noted in Visual Hydraulics report .

an

ST8§T&sby +eEEC | haTE]j +eEEC | a0ebba
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For all aeration tanks the 10 State Standards recommend 18" of freeboard. If a mechanical surface
aerator is used (as is the case here), the freeboard requirement is increased to 3 feet to protect against
windblown spray and other similar issues. T he original facility design included and permitted 1 foot

of freeboard. The design standard for this  CERIs to maintain the 1' as originally designed. Based on
the existing tank construction, it is recommended that additional splash guards be installed nea r the

aerator to minimize wind driven spray (similar to the current splash guards on SEWRF basin no. 3).

STS T &S =IBdERS rid 5

STSTENTEF EC /el ]I

To allow for the planning of projected future capital costs associated with the expansion of the NRWRFK
Table 4.12 below presents a summary of the conceptual project costs based on the expansion of the
NRWRFto an AADF capacity of 10 MGD using the MLE pr ocess. This cost opinion has been prepared
meeting the classification as an AACE Class 4 cost estimate. As such, it should be noted that the level
of project definition associated with this cost estimate is less than 15%. Per the definition of an AACE
Class 4 cost estimate, the expected range of accuracy for this cost estimate on the high end is +20%

to +50%, and -15% to -30% on the low end. As a result, the total opinion of probable project cost listed

below may vary from $ 111,339,000 on the low end, to $238,583,000 on the high end. Various factors
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may combine to result in cost fluctuations within this range including fluctuations in market

conditions, changes in project scope, improved project definition, and value engineering.

In estimating construction costs, it is assumed that the new upgrades and equipment are being
installed at present -day costs. Further, markups are used to estimate the costs for site improvements,
yard piping, electrical improvements, 1&C and SCADA, and indirect costs incurred by t  he contractor(s).
The markup factors listed below for direct project costs including sitework and demo, yard piping,
electrical, and SCADA/I&C are based on recent project experience, anticipated project scope, current
market conditions, and input from loca | contractors. The markup factors listed below for indirect

project costs incurred by the contractor are based on the following:
1 Mobilization/Demobilization = 5% per WEF MOP 8

1 General Conditions = $150,000 per month per input from local contractors for a project of this

general scope and duration
1 Contractor Overhead and Profit =2 0-25%

1 Maintenance of Plant Operations = 4-8% per input from local contractors for a project of this

general scope and complexity

1 Contractor Bonds/Insurance = 4% per local contr actors for projects of this general scope and

cost

An estimating contingency is also applied to all facility and disciplines estimates due to the preliminary
nature of this evaluation to account for additional costs that will be realized during the detalil ed stages
of design. Project cost escalation between present -day and the estimated date of project bid opening

in 2027 is included to estimate the rate of future inflation. Estimated inflation has been included to

aid in capital improvement planning, howev er, this should be re -evaluated annually, and capital
improvement budgets adjusted accordingly. Finally, engineering, administrative, and legal costs were

estimated based on the direct construction costs at present day costs.

Costs were estimated based on past projects of similar size and scope; and McKim & Creed has no
control over the costs of labor, materials, and equipment in the future. This is only an estimate of

conceptual construction costs based on materials and equipment costs as of Novem ber 2022.
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Table 4.12 Cost Opinion for NRWRFExpansion to 10 MGD AADFwith MLE

Description Cost

Mobi li zation/ De(nbo%)i | i zati on $3, 0,1050 O
Structural/ Mechanical

He ad wolrnkpsr ove me Res adnd $6, 0P0O0O
Aerator Umprovements for Ex. Carrousel $3,800, 00¢C
New CI| ar i-ffti eDi:a neltOe r $5, 1,0000 O
Replace Clarifi ¢3 MdadDhBnamet éor $2 , 2,0000 0
Repl ace RAS Pumps and Add Parallel RAS $7 0,0000
AguaDi amond Filters: Two Retrofitted a $6, 750, 00¢C
Addi tional Sodium Hypochlorite Storage $30,0000
Effl uent Pump Station Umprovements $2,00000

Second Pl ant Drain PS

$1, 100, 00C

Gravity Belt Thickeners ( @ruenp,s,P alnydmeCra

$2,200, 00¢C

New SHT Bl owers and Diffusers

$1700, 000

Structural/ Mechanical Subtot al $32,050, 000
Ot her Direct Cost s
Overall Sitework and Demo (10%) $3, 205, 00(¢(

New Reject Pond (LS)

$4,900, 00

Yard Piping (25%)

$8, 015, 00¢

El ectrical (20 %)

$6, 410, 00C

El ectrical Building (LS)

$1,600, 00C¢C

SCADA/ 4&C (18 %)

$5, 770, 00

Ot her Direct Costs Subtot al

$29,900, 00

Udndirect Cost s

General Conditions (LS)

$3,600, 00¢C

$12,390, 00

Mai ntenanc®pef akPli amts ( MOPO) ( 8 %)

$4, 960, 00

Contractor Bonds/ Unsurance (4%)

$2,480, 00

e
a

Contractor OH&P (20 %)
e
a
e

Udndirect Costs Subtot al

$23,430, 00

Construction Subtot al

$88,395,00

Esti mating Contingency (30 %)

$26,520, 00

Opinion of Probable Construction Cost

$114,915,0

Udnfl ation, Compounded Annually Until B

$31, 750, 00

Opinion of Probable Construction Cost

$146, 665, 0

Engi ne € 2i0 869

$129, 000

Opinion of Probable Project Cost

$159, 055, 0
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The basis of design flows and loads for 1 2.5 MGD AADF are shown below in Table 4.13. The peaking

factors derived from data review discussed in  Section 3.2 were applied to the future design flow

condition.

As previously noted, the need to expand to 12.5 MGD AADFis imminent. How projection s show an
increase from 10 MGD to 12.5 MGD AADFin six to eight years. Therefore, 10 MGD AADF does not

provide long -term capacity.

Table 4.13 NRWRFBasis of Design Influent Loading for Future 1 2.5 MGD AADF

AADF PF Max Mc PF Peak | PF Peak H
FI o MGD 12.50 1.2 15.0¢ 1.9 23.7'2.E 31. 2¢
mg / 1B
BOD
I b/ 18, 24 1.¢ 25,54 17 31,01
mg / 200
T
SS I b/ 20, 85 1.¢ 39,61 3.: 64, 63
mg / 150
VSS
I b/ 15, 63 14 21,89 1.° 26,58
mg / 4 6
TKN I b/ 4,796 1. : 5, 75! 1.4 6, 71:
mg / 41
N
H I b/ 4,274 1. : 5,12¢ 1. . 5, 98:
mg / 6
TP
I b/ 626 12 751 14 876
-
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The following processes require improvements or  additional capacity to expand the facility to 1 2.5
MGD AADFwith expansion of the MLE system . If not noted the existing unit processes have sufficient

capacity for the additional flow and loading.

1 Headworks improvements and rehabilitation

1 Addition of a t hird Carr ousel MLE anoxic/aeration basin with the latest design and
equipment

1 New electrical building for MLE expansion and VFDs for existing aerators

1 Conversion of existing Carrousel basin 125 HP aerators to VFD control with instrumentation

and adjustable weir gates

1 Upgrade of Secondary Clarifier No. 3 mechanism

1 Addition of a fourth secondary clarifier

1 Replacement of existing RAS pumps to increase capacity

1 Additional parallel RAS line

1 Conversion of existing granular media ABW filtersto AquaDi amond filters (50A |
estimated for 12.5 MGD expansion)

1 Upsizing of filter effluent piping

1 Additional sodium hypochlorite storage

1 Conversion of effluent pump station to low service pump station

1 New high service pump station

1 New 5 MG ground storage tank

9 One gravity belt thickener, thickened sludge pump system, and canopy

1 New 7MG Reject Pond using a portion of the East RCW pond

STSTis] 4SS USIEE :
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Figure 4.7 shows the proposed additional infrastructure and accessories necessary to expand the
NRWRFto meet the future AADF capacity of 12.5 MGD based on expansion of the existing MLE
process. A proposed process flow diagram for the expansion of the existing MLE process is also

included in Figure 4.8 below.
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Figure 4.7 Proposed General Arrangement for NRWRFMLE Expansion to 12.5 MGD AADF

FINAL| APRIL 2023| 61

-
.:?, MCKIM&CREED

ENGINEERS SURVEYORS PLANMERS



NRWRFEXPANSTON12. SAAMIGEONCEPTUAL ENGUNEERMANSAREBORDUNTY

EQ TANKS
(3 TOTAL)
SECONDARY
RCW
CLARIFIER 1 PONDS
16' DI RAS
y
LAKE
FILTERS
wo || ANOXIC AEROBIC SECONDARY K4
ZONE ZONE CLARIFIER 2
A
- T 1 CLARIFIER] 550 FILTER CHLORINE Low
: oW i FLOW | o AQUADIAMOND o CONTACT 3| SERVICE
—<: HEADWORKS SPLITTER i P|SPLITTER FILTERS CHAMBER » “rowe [P
EZ BOX BOX-- 182 STATION
36" DI
2o |
ANOXIC AEROBIC g
wu | ZONE ZONE SECONDARY wopl (
CLARIFIER 3 e T ' CHLORINE
,[ ] 36701 DISC | |soi Yo CONTACT 36701
FILTERS) CHAMBER
| 384 |
42Dl L
ANOXIC|  AEROBIC
wa P\ ZONE ZONE
N . SECONDARY | woi
CLARIFIER 4

16" DI RAS

RAS/WAS
PUMP
STATION

MANATEE COUNTY NORTH REGIONAL WATER RECLAMATION FACILITY
PROCESS FLOW DIAGRAM
EXPANSION TO 12.5 MGD AADF WITH MLE

Figure 4.8 Proposed Process Flow Diagram for NRWRFMLE Expansion to 12.5 MGD AADF
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Based on the proposed improvements described above, impacts to exis  ting processes, maintenance
of plant operations, yard piping, site access/vehicle movement, and stormwater were considered.
Ongoing improvement projects for the NRWRF were also considered and coordinated with the
proposed improvements described above. A su mmary of the impacts of these improvements is

described in the sections below.

STSTSORS ] +Ei xT e@ai i arl

Expansion of the NRWRFto an AADF capacity of 12.5 MGD is expected to impact the preliminary,
secondary , tertiary, effluent pumping, biosolids treatment processes , reject storage, and RCW storage .
These impacts are described later in  Section 4 .2. The operation of the flow equalization facilities will

not be affected by this expansion.

STSTWETRE] 4 EHEGAT Ed i+ exECEE]

MOPO is a critical concern during any major WRF expansion project to ensure that construction
activities will not impair the CountyAs a lrdtontinue
to meet effluent permit limits during construct  ion. Impacts on MOPO for each major recommended

improvement for the expansion of the  NRWRFto 12.5 MGD AADFare summarized below:

1 Retrofit of Headworks
o Extensive bypassing and potentially temporary screening will be required to
construct the improvements to the existing headworks.
o0 Careful coordination with facility staff ~ must be implemented to maintain continuous
flow.
1 Construction of New Anoxic/Aerobic Basin
o Itis recommended that the new Carrousel basin be constructed and put into
operation before improv ements to the existing Carrousel basins are  started.
o Construction of the new anoxic/aeration basins will be located in an open area just
north of the existing anoxic/aeration basins.
o0 The proposed 30-inch pipeline will be connected from the existing connection at the

headworks to the new anoxic basin. Shutdowns are not anticipated for this.
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0 The connection of the proposed 42 -inch mixed liquor pipeline from the proposed
Carrousel basin to the existing Clarifier Flow Splitter Box will requ ire a cofferdam , or
other means to dewater a portion of the  Clarifier How Splitter Box to maintain
uninterrupted flow of effluent from other anoxic/aerobic basins to secondary
treatment while the splitter box is cored and the new connection is made.

1 Retrofit of Anoxic/Aerobic Basins

0 The anoxic/aerobic basins must be drained one basin at a time to replace aerators,
replace weir gates, install other DO control components, and demolish portions of
existing walls to construct a new IR gate and concrete channel .

0 These improvements are recomm ended to be completed after Secondary Clarifier
No. 4 is constructed and Secondary Clarifier No. 3 is retrofitted to handle increased
MLSS concentrations .

0 Careful coordination with facility staff ~ will be implemented to maintain plant flow
and pr ev einthe c8I&bA system . In order to achieve that, construction of
the new anoxic/aer obic basins is recommended to be completed before the retrofit
of existing anoxic/aeration basins.

9 Construction of Secondary Clarifier No. 4

0 There are capped stub outs f or connections to the Clarifier and Filter Splitter Boxes
in place for the fourth clarifier. No shutdown is anticipated for Clarifier Splitter Box
connection. A shutdown of clarifier No. 3 of up to 8 hours may be required to
connect a new CE line from new clarifier No. 4 to the manifolded CE line to the Filter
Splitter Box shared with clarifier No. 3

1 Replacement of clarifier mechanism at Secondary Clarifier No. 3

0 This is recommended to be completed after  Secondary Clarifier No. 4 is constructed
and online .

0 Secondary Clarifier No. 3 will be drained to demo the existing draft  -tube style
mechanism and replace d with a spiral blade mechanism .

o0 This must be done during lower flow and load periods. It may be feasible to have
clarifier No. 3 out of service for up to a month. The SRT will need to be lowered to
keep the solids loading rate on clarifiers Nos. 1 and 2 at a reasonable rate.

o Careful coordination with facility staff  must be implemented to maintain treatment

1 Upgrade of RAS pumps and construct ion of additional RAS line
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0 Bypassing is expected during the replacement of existing RAS pumps and pump
station piping.
0 The additional parallel 20-inch RAS line can be constructed with minimal impacts to
RAS and headworks. Short duration shutdowns may be required for tie  -ins.
1 Construction of an additional PD PSand Grit Pad
0 The additional PD PS can be constructed with minimal interruptions to the current
plant drain system. Brief shutdowns on the plant drain system may be required to tie
into the existing PD PS and at the splitter box or EQ tanks.
1 Conversion of ABW Filters to AquaDiamond Filters
o0 The ABW filters are recommended to be converted to AquaD iamond filters one at a
time to maintain sufficient filtration capacity
9 Upsizing of filter effluent piping
0 Theexisting36-i nch filter effluent piping wildl be repl
minimal impacts to the other yard piping. Short duration shutdowns may be
required for tie -ins.
o Careful coordination with facility staff ~ must be implemented to maintain treatment.
9 Construction of additional sodium hypochlorite storage
0 Additional sodium hypochlorite storage can be constructed with minimal
interruptions to  the existing disinfection storage and dosing system. Very brief
shutdowns on the chemical pumping system may be required to tie into the pump
suction lines.
1 Construction of new sludge holding tank blowers and diffusers
0 The existing sludge holding tanks wi Il be retrofitted with three new diffusers and
three new blowers.
o Each sludge holding tank will be taken down one at a time to replace the diffuser and
the blower to minimize impact on the sludge holding tank capacity.
o Careful coordination with facility — staff will be implemented to maintain plant flow
1 Construction of gravity belt thickener and sludge PS
o0 The new gravity belt thickener and sludge PS will be constructed just southeast of

the existing chlorine contact chambers.
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0 The new gravity belt thickener will be connected to the existing WAS piping running
from the clarifiers to the sludge holding tanks. A 24-hour shutdown of the WAS
system may be needed during the connection s.

1 Replacement of BFP polymer system

o0 A shutdown of up to 24 hours may be required to make tie  -ins for the replacement
of the BFP polymer system .

1 Construction of 5 MG ground storage tank

o Itis recommended thatthe new 5 MG ground storage tank be constructed before
converting the effluent pump station to low service pump station

o0 Construction of the new 5 MG ground storage tank will be located in an open area
southwest of the existing monitoring well .

1 Construction of high service pump station and new RCW pipeline

o lItis recommended that the new high service pump station be constructed before
converting the e ffluent pump station to low service pump station.

o Construction of the new high service pump station will be located in an open area
southwest of the existing monitoring well and south of the proposed 5 MG ground
storage tank .

o0 Construction of the new RCW p ipeline from HSPS to the existing RCW distribution
system requires minimal shutdown and will have minimal impact on the operation
since the RCW distribution system does not run continuously.

1 Upgrade effluent pump station to low service pump station

o Contractors will require extended bypass pumping to replace effluent pump s with
low service pump s.

o Careful coordination with facility staff  must be implemented to maintain treatment

1 Construction of a new 7 MG Reject Pond

o East RCW Pond will be dewatered, and a portion of the pond will be sheeted out to
completely drain the northern portion of the pond.

o During this process, RCW will be diverted to the existing GST or to the Golf Cours e
Storage Lake.

o Careful coordination with facility staff ~ will be implemented to maintain plant flow
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The major yard piping modifications proposed for the expansion include the following:

1 30-inch ML pipeline from existing stub -out at headworks to new Anoxic/Aerobic Basin No. 3

1 42-inch ML pipeline from new Anoxic/Aerobic Basin No. 3  to existing Clarifier FHow Splitter
Box stub -out

1 Extension of 36 -inch ML pipelines from existing Clarifier How Splitter Box to new Clarifier No.

4

16-inch RASpipeline from new Clarifier No. 4 to the common RAS/WAS pump station

8-inch WAS pipe from new Clarifier No. 4 to the RAS/WAS pump station

A new parallel 20-inch RAS pipeline from RAS/WAS pump station to the Headworks

Extension of 30-inch CE from new Clarifier No. 4 to the existing common 36 -inch CE piping

=A =_ =4 -4 -4

8-inch WAS pipeline from new gravity belt thickeners to existing WAS pipin g to the sludge

hold ing tanks

1 16-inch PD PS force main from the new additional PD PS to the existing splitter box or EQ
tanks

1 42-inch FE pipeline to replace existing 36-inch pipeline between AguaDiamond Filters and all
CCCs

1 36-inch RCW pipeline from LSPS toGolf Course RCW pond and smaller branch to 5 MG tank

1 36-inch RCW pipeline from HSPSto the existing RCW distribution system south of the

headworks

1 4-inch pipeline from lake filter backwash to East RCW pond

STSTSTSH gl°@D&TPCa dendbDiaE]

Vehicles can access the project area from the north via 69th Street East which is atwo  -lane asphalt
surface roadway in a rural section. Access roads within the  NRWRFvary between 20 and 24 feet in
width, are constructed of asphalt, and are provided with a turning radius of  approximately 35 feet in
order to accommodate larger tractor trailer trucks. A new asphalt access road is recommended along
the south side of the new Carrousel basin No. 3, which could connect to the stub-out near the
headworks . Minimal impacts tot he facility are anticipated from the construction of improvements for
the expansion at the NRWRE Coordination of deliveries and maintenance activities will be required

during construction near existing facilities.
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The NRWRF site is relatively flat with minimal impervious area. Based on the proposed process
improvements, it is expected tha t the expansion project will result in minimal increase in impervious
surface area. The proposed secondary clarifier and upgrades to existing structures for the expansion

will be constructed with open tops to allow rainwater in and ensure there will be lit tle to no increase
in impervious surface area other than new road . As a result, there will be minimal impacts to the
existing stormwater system. Minor stormwater improvements are expected as part of these site

improvements .

STS™XY aC-D-EET 05 O L] PAE] | + E-EJ
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Currently , for Class | Reliability the total screening capacity is 40 MGD and the totalHeadCell gr it uni t s A
capacity is 30.4 MGD, with the number of trays installed .Thetotal Headcel | gr i t urnsibelavA capaci
the expected PHF of 31.25 MGD for the expansion to 12.5 MGD AADF. Therefore , additional trays will

need to be installed. Assuming the rest of the 4 trays be installed, the final total HeadCellgr i t uni t s A
capacity will be 45 MGD. In addition , major improvements and rehabilitation to the existing

Headworks structure are needed due to corrosion in the Headworks structure and ragging problems

downstream . An evaluation into the Headworks improveme nts and corrosion mitigation was

conducted. Refer to the TM in  Appendix | for detalils.

The existing 3 MG of equalization (EQ) storage is estimated to be sufficient for expansion to 12.5 MG
AADF. A diurnal pattern developed from 2021 hourly flows was applie  d to the maximum month flow
condition associated with the 12.5 MGD AADFalternative . 2.75 MG of storage is estimated to even out
the diurnal pattern for this flow as shown in  Figure 4.3 in Section 4.1.5. The EQ return firm pumping
capacity of 6,000 gpm (8.64 MGD) will empty 3 MG in 8 -9 hours. This is sufficient return capacity
according to design standards. In the future, the County could ad d two additional pumps in the two
available spots at the existing EQ return PS. However, the cost for EQ system improvements is not

included in this CER.
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Spreadsheet models were used as an initial estimate to establish capacity of aeration volume and
clarifier surface area for the design loading conditions. With the addition of the third Carrousel
anoxic/aerobic MLE basin and fourth clarifier the estimated activated sludge capacity was
conservatively 1 3.0 MGD AADFwith maximum month loading applied and Class | Reliability of 75% of
peak day loading with one clarifier out of serviceataY net=1 and SVI=200 (see Section 4.1.6.4) as shown
in Figure 4.9. Theseresults are at an aerobic SRT of7 days with the addition al unit processes . At these
operating conditions and peak day loading the state point for the secondary clarifiers was estimate d
to be in an underloaded condition. For clarifier state point analysis, an underloaded condition is good

where the intersection of underflow and overflow lines is below the gravity flux curve, as shown in

Figure 4.10.
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The existing six 125 HP aerators (three for each of the two existing basins) plus an additional three
125 HP aerators (on the third Carrousel basin) have sufficient capacity to meett he increased oxygen
demand at the design peak day loading for 1 2.5 MDG AADF. See Table 4.14 below. The total aeration
capacity with one 125 HP aerator out of service in each train is more than the total estimated oxygen
requirement. All nine aerators should have the same horsepower for reliability and  operational
flexibility. Aeration is a major operational cost for the facility . During preliminary design , after
additional long-term sampling has been conducted and design loading s been updated , it is

recommended that benefits of lower HP aerators be analyzed

Table 4.14 Estimated Total Aeration Capacity for 1 2.5 MGD AADF Peak Day Loading

Par ameter Val ue

Aer at dore akthh) 125

Aer at ort oHR Il ) 1125

Aerator Oxygen Transfer Ef(lfbiac® ehkd 3.6865
Aerator OxygeBt&€agacidt Coamald o)/ @rs 456. 25
Total Aerator Oxygen Capadlibay@ at 98,550
Total Aerator Oxygen Capacity(l ICd @: 87,600
Esti mated Actual Oxygé@r2REquUiTr 40, 104
Estimated Standard Oxyglem/dBequi 65, 464

!Per Ovivo for newer design
2Less than aerator capacity

STST FTabe-bE CT

Conceptual level BioWin models were set up to confirm initial sizing, evaluate aerator operation,
evaluate increased IR rates, and estimate nitrogen removal.  No additional sampling was conducted
beyond what the County normally conducts for permit compliance. The DO and nitrogen profiles were

not calibrated . No supplemental data was acquired for calibration.

The following assumptions were made for  conceptual level model setup and should be verified before

using for design:

1 Influent loading was based on the data available and discussion in Section 0
1 Once a week for pollutant concentration measurement does not provide enough data points
for the level on certainly required for a design phase. More sampling should be conducted
prior to preliminary design.
-
@ MCKIM&ECREED FINAL| APRIL 2023| 71
ENGINEERS SURVEYORS PLANMERS



NRWRFEXPANSTON12. SAAMIGEONCEPTUAL ENGUNEERMASAREBORDUNTY

1 Influent characterization was based on  BioWin default values without any facility data.
Influent characterization sa mpling should be conducted prior to preliminary design.

1 Carrousel channel velocities were assumed to be 1 feet/sec for all  BioWin model setups.
Field testing and/or coordination with Ovivo to confirm actual and target ditch velocities at
high and low aerat or speeds is recommended

1 Additional field testing for the following would be beneficial to improve the accuracy of
model performance:

o Actual DO profile at both aerator speeds
o Actual nitrogen speciation profile at both aerator speed s

1 The number of zones in the model would be adjusted to correlate with the field data

mentioned above
Models were run steady -state at maximum month loading conditions. Peak day aeration demands

and clarifier loading were estimated by other means and noted in the previous section.

Models represent one of the three Carrousel trains with a single clarifier of representative surface
area for 1/3 of the total surface area for all four clarifiers . Figure 4.11 shows the BioWin flowsheet for
model setups. The new third Carrousel basin will have an IR gate rather than pumps. However, due
to degradation of nitrogen removal at higher IR rates noted in Section 4.1.6.2 the capacity of the
existing axial flow internal recycle (IR) pumps of 12 MGD per train (at high speed) was used for most

of the scenarios as noted in Table 4.15. An additional scenario was run to predict performance with
increased IR rate. The model was run with the existing surface aera tors at high speed, 125 HP and at
HP between the high and low or target DO to demonstrate the benefit of DO control with VFD on the
existing aerators. The latter is representative of a DO control system with VFDs on existing aerators,
motorized effluent we ir gates on Carrousel basins, and instrumentation in the Carrousel basins. The

results of the modeling are listed in  Table 4.15.
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Figure 4.11 BioWin Flowsheet Example from Model Setup

When the model was run with all three aerators on at 125 HP (high speed) simultaneous nitrification
denitrification (SND)was limited in oxidation ditch channels and effluent TN was predicted to be above
10 mg/L. When aerators were adjusted to promote SND the internal carbon in the wastewater was
more effectively used for improved nitrogen removal. SND is dependent on DO throughout the
channels in the aerobic oxid ation ditch portion of each Carrousel basin. DO drops along the length of
the channels as mixed liquor moves away from each aerator, which creates a DO profile. SND starts

to occur at a DO around 0.5 mg/L. Implementing t he ability to control the DO at the aerators and
generate an improved DO profile and will increase nitrogen removal without improvements to IR rate,
pre -anoxic volume, or addition of external carbon. Effluent TN could be controlled downto 5 -6 mg/L
without a downstream reaeration basin, whic h would otherwise be needed to increase the DO of
MLSS headed to the clarifiers and depress denitrification from occurring in the clarifiers. The model
demonstrates this, but due to limitations noted above the level of certainty is low for predicted result s
of nitrogen removal performance and  actual aerator HP . However, an effluent TN of 10 mg/L or less

is expected to be achievable with DO control.

Another scenario to demonstrate the effect of IR rate on denitrification was generated. At 16.7 MGD
per basin, or 4Q (four times the AADFin this case), the effluent NO 3 is predicted to be a little higher
than at the current 12 MGD IR rate. One possible reason for this is that the readily biodegradable COD

is depleted in the IR stream, i.e ., the system is carbon limited. The carbon to nitrogen ratio for the raw
wastewater is lower than typical medium strength municipal wastewater, which supports indication

that the system is carbon limited. With an MLE system denitrification increases with in creased IR rate
to a point at which denitrification maxes out or deteriorates with additional increase in IR rate. For a

carbon limited system that ideal IR rate for maximum denitrification is lower than the typical 2 to 4 Q.
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The BioWin report for max month condition for 12.5 MGD AADFwith MLE is included in Appendix G.
The process evaluations on the existing and improved Carrousel basins were discussed with the
equi pment manufacturer, Ovivo. Process modeliandg result

recommendations.

Table 4.15 BioWin Modeling Select Results Comparison for 1 2.5 MGD AADFz Max Month Condition

Parameter Aer at-¢li g Aer atzoArd§g us 4Q 4R AeHag

Spedd 25 to ProB®ND Speed
SRTdays) 7.0 7.0 7.0
UR RaM@&D) 12 12 16.67
ML SSmg/ L) 3126 3132 3128
Eff. Ammoni 02 03 02
Eff s( M@/ L) 142 5. 3 14.7
Eff 2( MN@®/ L) 01 02 01
Eff. TN (1 161 7. 3 16.5
Eff (mbPL) 3.2 3. 2 3.2
EfTSEGmg/ L) 63 63 63
Ef f.s(BnDgD L 2.1 22 2.1
WASS OFl(l ;M?IS;/O .6 5 ®%) .6 5 ®%) .6 5 ®%)
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A recommended improvement to increase nitrogen removal and reduce aeration power consumption

would be to add a DO control system with VFDs to control the speed of the existing surface aerators.

The Ovivo recommended control system also includes ORP probes  for the pre -anoxic zones.
Additional instrumentation such  as nutrient probes may be considered in preliminary design. The
existing aerator motors aretwo-s peed. Ut As est i rB@HPdastheetddd toimeeltieepesak t h an
day loading oxygen demand for th e six aerators, and less than 55 HP per aerator is needed for design

annual average loading. The ability to ramp aerators up and down to meet the oxygen demand will

improve process performance and save on energy cost the majority of the time when the high or low

speed does not meet the oxygen requirements.  Effluent TN has been below the goal most of the time.

Due to the actual loading compared to design capacity = some of the aerators have been at low speed

until sometime in 2022. As loading increased the aer ators needed to be at high speed to achieve
complete nitrification. As loading increases the aerators will need to be at high speed to achieve

complete nitrification. Since the aerators are estimated to be oversized with actual BOD loading lower
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than the o riginal design, over -aeration is expected with the aerators at high -speed. Over -aeration will
minimize SND that occurs in the aerated portion of the Carrousel basins, and the majority of the
dentification must occur in the pre -anoxic zones. Limitation of d enitrification in the pre -anoxic zones
is discussed below. The DO control system can be implemented with variable  speed control of the
aerators combined with DO probes and motorized effluent weir gates. The existing aerators have
sufficient capacity for the increase in predicted oxygen demand as previously discussed. However,
many of the existing aerators do not have a lower impeller. The lower impeller helps to keep solids in
suspension when the aerator A speed is reduced by a VFD. It is recommended that all the existing
impellers be replaced as part of this DO control system improvement. The newer Ovivo Excell aerators
also have slightly higher oxygen transfer efficiency than the existing aerators. With DO control SND
can been increased as d iscussed in Section 4.1.6.2 which is the most efficient way to lower secondary
effluent TN with the existing Carrousel basins. It is uncertain that effluent TN of 10 mg/L can be

maintained for the expansion without this improvement.

The suggested improvement utilizes the Oculus control system by Ovivo. This utilizes DO probes in
the basins to control VFDs for the aerators . The Oculus control system is a custom engineered control
panel that takes in all required signals and with user input such as setpoints and limits can then control
the aerator motors via VFDs and control the weir gates based on the data input to the system from
the probes. The control panel and motor control s are based on the needs of the project. Additional
equipment would include a control panel (containing a PLC and HMI for a user interface), two VFDs to
control the aerator motors, and two mixer starters , and I/O capacity to cont rol the gates as well as

bring in the instrumentation signals

Another improvement to the Carrousel basins evaluated was to create internal recycle channels in
each basin and use IR gates rather than pumps to return the nitrified mixed liquor to the pre -anoxic
zones. This improvement is not recommended due to the findings of the evaluation as follows. IR
gates use a fraction of the energy and allow for a larger range of IR rates. The current IR pumping rate

for each basin is 12 MGD at the high speed, which would be 2.9 Q (Q = design plant flow per basin =
12.5/ 3 = 4.17 MGD). MLE systems generally are designed for 2 to 4 Q of the AADFor MMDF. The IR
gates would allow for typical MLE IR rates at or above 4 Q with a reduction in power. This would require
modifications to the basins with demolition and concrete reconfiguration. As discussed in Section
4.1.6.2, high level BioWin modeling did not show improvement with increased IR rates beyond the

existing high speed pumping capacity. No performance benefit is predicted from implementi ng this
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improvement. This improvement could be justified based on O&M benefits and reduction in power

costs with gates compared to the existing pumps . The payback period based on energy saving alone

was estimated to be almost 25 years. It was assumed that  including O&M costs would at most reduce

this by a few years. After discussing the draft report with the County it was decided that the IR gates

should not be recommended as part of the expansion. Wi
with AGS it is not fiscally responsible to put additional investment into the Carrousel basins without a

reasonable return on investment.

STSTTT 6 EEPEhEDE-] 060 EEP | haT E] +eEEC
The existing RAS capacity will need to be increased to a minimum of  125% of the expanded plant

design flow. With the three -pump arrangement and VFDs covering 7.5 MGD to 12.5 MGD RAS flow will

not be an issue. The existing RAS pump station only has space for the existing three pumps. Therefore,

these pumps must be replaced along wit h larger suction and discharge piping and valves. To

accommodate the existing RAS flow a second 20} RAS |ine to the headworks is r

At the August 2022 site visit the facility staff noted that RAS pumping decreased after the startup of

the 2019 EQ Tank project. The assumption is that with the RAS line tied into the PD PSdischarge line
the existing RAS pumps were pushed back on their curves, reducing capacity. = The County has a project
to construct a new plant drain station and separate the plant d rain and RAS discharge lines that are
currently manifolded together starting design in 2024. The RAS pumping capacity issue will be
resolved with the separate PD PSproject, improvements to the RAS pump station, and additional RAS

line during preliminary d esign for expansion.

An upgrade to the secondary clarifier No. 3 mechanism is recommended to allow equal operation
between the clarifiers in use. Due to the existing clarifier No. 3 sludge withdraw challenges, WAS is
only withdrawn from clarifier = No. 3. The recommended replacement clarifier mechanism is a spiral

blade type.

The fourth clarifier is required for Class | reliability at the additional flow and loading and resulting
higher mixed liquor suspended solids concentration in the three Carrousel basin s for the 1 2.5 MGD
expansion. The County reported at the August 2022 site visit that sludge volume index (SVI)
measurements have been about 200 mL/g for past  couple of years. The clarifier settling flux curves
were adjusted to approximate an SVI of 200 mL/g. Design parameters for the four clarifiers are shown

below in Table 4.16.
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Table 4.16 Clarifier Design Parameters with Four Clarifiers at 12.5 MGD AADF Peak Loading

Parameter Al | Un Se Class U4 Re
Qt y 4 3
Di ameter 110 110
S WD 14 14
Surface Area Each 9,503 9,503
Total Surface Area 38,013 28,510
Max RAS (times Q) 1. 25 1. 25
PDF+ Max RAS ( MGD) 39. 4 29.5
Design MLSS (mg/ L) 3,150 3,150
SLR (I b/ d/ sf) 27 . 2 27 . 2
HLR (gpd/sf) 822.1 822.1
Underflow Rate (gpd/ 411 0 411 0

!Exceeds recommended underflow rate of 400 gpd/sf which could result in thinning of sludge. A lower RAS rate will reduce
this parameter.

STSTHtaij] ~ET06 IBIBHEIDAE] |+ E+EV

The combination of the existing ABW and disk filters does not have enough cap  acity for Class |

Reliability for the corresponding 75% of PHF for the 1 2.5 MGD AADFalternative . Recommended filter

conversion to AquaDiamond will increase the filter capacity of the two ABW filters from 8.3 MGD to

30 MGD (assuming 50A lathéd albd ei spabe) O0With the exist
capacity of 14.9 MGD , the AquaDiamond conversion increases the facility filtration capacity to 44.8

MGD with all filters in service. The Class | Reliability requirement is to treat 75% of the PHF,  which is

23.4 MGD. With one of the AquaDiamond filters out of service the facility filtration capacity will be 29.9

MGD, which exceeds 100% of the PHF for this alternative . Table 4.17 below shows design parameters

for the filters.
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Table 4.17 Filter Design Parameters with Four Clarifiers at 1 2.5 MGD AADF Peak Loading

AgqguaDi amc Di sk (Pil

Par amet e

Conversi Medi a)
AquaDi am AquabDi s
Qty 2 2 4
Surface Area (per filt 1600 1,291 2,891
Tot al SurflagsgpiAerr]r)eafhlzﬁl\Bteelrza 3200 2. 582 5 782
MaXiltration Rate ( 6.5 41

Capacity at Max Filtr 30.0 14.9 44 .8
Class U Reliability Capa 23. 4
Capacity Cl2ass U4 ( 15.0 14.9 29. 9

! Derated from manufacturer design rate of 6.5 due to age.
2 With one AquaDiamond filter out of service

STSHBRET +Ei 40 FHWBEAFS E+ Ei

The volumes of existing four chlorine contact chambers  are slightly undersized to provide 15 minutes
of detention time at a PHF of 31.25 MGD with all four in service . However, the detention time of 14.3
minutes is close enough to the required 15 minutes to not recommend a fifth contact chamber. The
applicable F.A.C.requirements state that this is allowed with a higher design total chlorine residual at
the end of the chambers than the minimum of 1 mg/L . The historical records show that this is already
occurring, and the increase in sodium hypochlorite storage capacity d iscussed below will satisfy the
F.A.C. requirements . The existing contact chambers have sufficient volume to meet Class | Reliability
requirements (50% of the design PHF with the largest out of service) with 22.25 MGD of capacity at
50% of PHF and 44.5 MGD equivalent de sign PHF capacity. Volumes for the existing contact chambers

and calculated detention times are in Table 4.18.
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Table 4.18 NRWRFChlorine Contact Chamber Capacity for Expansion to 12.5 MGD AADF

Par ameter 1&2 3&4 Tot al
Qt vy 2 2 4
Vol ume (each, M 0.0771 0.0777 0.15476
Total Volume (M 0.1541 0.1554 0.30952
S WD 8.7 8.6
Detention Time at 1413
Capacity at 15 min. < 29.7

Capacity Class U at

22.
(MGD) (50% of fl ow 3

A higher total chlorine residual is recommended to satisfy permitting requirements

The existing sodium hypochlorite pumping capacity s slightly less than the recommended capacity to
meet estimated chlorine demands for the 12.5 MGD  AADF alternative . 217 gph of 12.5% sodium
hypochlorite would be required at 31.24 MGD PHF and Ck dose of 20 mg/L. The existing firm pumping
capacity is 210 gph. A Cl, dose of 20 mg/L is high fo r design standards. However, the existing chlorine
usage at the NRWRFhas averaged between 13 and 19 mg/L per year from 2019 through most of 2022.
With the existing 210 gph capacity the Ck would be 19.3 mg/L at PHF, and an increase in pumping

capacity is not recommended.

The existing sodium hypochlorite storage capacity of 10,000 gallons is not sufficient forthe 1 2.5 MGD
AADF expansion for 14 days of storage at AADF flow (10,000 gal is based on current project not yet
constructed) . A Ck dose of 15 mg/L w as used to estimate the storage needs. At the plant flow and
dosing stated above with an additional 20% for safety factor an additional 16,500 gallons of sodium
hypochlorite storage is needed to provide 14 days of storage at 1 2.5 MGD AADF flow. However, this
should be analyzed further in preliminary design for the expansion. See Section 4.1.8 for discussion
on historical sodium hypoc hlorite usage. The County is currently in the process of installing the 10,000
gallons of storage and a dosing system in the existing open -air structure to the north of the filters.
There is an existing concrete pad between these structures that wa s used for old lake filters , that have
since been removed . With some minor clean up, this pad can be used and has sufficient space for the
additional sodium hypochlorite bulk storage tanks. No structure over the tanks was included in the

estimated costs.
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The capacity of the effluent pump station is not sufficient for the new design PHF of 31.25 MGD. The
recommended approach is to convert this pump stationto  a low service (low pressure) effluent pump
station (LSPS)o pump treated effluent to onsite reclaimed water storage. This converted low service
pump station will pump to either one of the existing reclaimed water ponds , the new 5 MG reclaimed
water ground storage tank, or the reject ponds. The existing RCW GST will be demolished in this
expansion. A new 36-inch line from the low service pump station to the Golf Course reclaimed water
pond and a smaller branch to the new 5 MG tank is recommended for the increase flow . With the
conversion of the effluent pump  station , a new high service pump station (HSPS)is recommended to
pump stored reclaimed water into the Manatee County Master Reuse System (MCMRS). The new 5
MGD reclaimed water ground storage tank is recommended for diurnal storage and will feed the new
high service pump station. The gravity lake filter discharge is currently into the wetwell for the existing
effluent pump station. Changing this arrangement will add another pump station, which was hot
included in this CER Therefore, the low service pump st ation will re -pump the filtered reclaim ed water

to the 5 MG tank for distribution into the MCMRS.

The recommended arrangement of low service and high service pump stations is similar to the

Count yAs ot h&hepumping avdRgerment proposed is:

1 LSPS

0 4duty/ 1 standby

A
1 HSPS

0 Main pumps :

A 3duty/ 1 standby

A 6,945 gpm at 208A head (30 MGD total with

o Jockey pumps:
A 1duty/ 1 standby

A 3,475 gpm at 208A head

5,425 gpm at 60A head per pumpspun®phg)25 MGD with

t hree

For layout and cost estimation the arrangement of the hi gh service pump station

SEWRRwvas used with six vertical turbine pumps in cans  and suction line feed from the ground storage

tank . The SEWRFhigh service pump station is shown below in  Figure 4.12.
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CiloANE  e* o0 mewp S

FEED LINE UNE

T 36" 80" BEND T
E \

r—| FLOW TRANSMITTER

Figure 4.12 Example of High Service Pump Station at SEWRF
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The capacity of the plant drain system must be increased for the new design PHF of 25 MGD. A second

PD PS should be constructed adjacent to the existing PD PS. This second PD PS shall include a cross
tie to the existing drain stationand  new piping to connect to the splitter box or EQ tanks. An additional
piping will need to be constructed to separate the existing drain station from the RAS system and to
discharge to the EQ tanks. This will aid in optimum process control. Additionally, the new PD PS shall
include a sampling station or port which will be a small valve box like enclosure with a riser for

sampling the incoming plant drain water.

Other additional improvements include the construction of a grit pad and routing modification for the

lake filer backwash. The grit pad shall be constructed in the adjacent area to improve the grit hauling
efficiency. The grit pad construction will include installment of a flow measurement device and SCADA
programming. The lake filter backwash shall be routed to the East RCW pond since the retreatment

of the lake filter backwash is an unnecessary plant load.

STST&5 a giIs § T 8d NER 5

The existing reject storage must be expanded and new storage lined to meet the requirements of
F.A.C.62-610.464. The v ol ume requi r e me wdlumd aqualrio dné day flew & thE€ . , 3

average daily design flow of the treatment plant or the average daily permitt ed flow of the reuse

system, whichever is less j wi || be based @&ADFshepceaetwhele€dognt yAs r eus
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MCMRS, is permitted for the entire County . Due to the estimated groundwater elevation and the
existing Reject Pond being unlined, the usab le volume of the existing pond was estimated to be
approximately 5.5 MG at a high water table. This will need to be further evaluated, however, for the

purposes of this CER, it was determined that an additional lined 7.0 MG Reject Pond is needed.

A new reject storage will be constructed by adding a berm to separate out northern third portion of
the East RCW pond, reducing the capacity of the East RCW pond. F.A.C requirements for reuse storage
will still be met for the facility due to the large volume of th
pond must be lined. The bottom of the linear must be above the seasonal high water table. Other
associated improvements are motorized valving at the effluent pump station to pump into the reject
pond and a new reject pump station to pump out the pond back to the headworks or filter splitter
box. The current 36} DYP gravity |l ine between
be intercepted for the pumped flow arrangement. The existing reject pond drain t

be maintained as an alternate method to partially drain the pond, to be determined in further design.

An alternative to this approach is to fill in the existing reject pond and build concrete ground storage

e Golf Course RCW Pond. The new reject

t

o the PD PScould

tanks for reject storage. This would be a smaller overall footprint and not impact the

East RCW pond.

he
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Cost and benefits comparison s for this potential alternative

were not included in this CER An example

of this potential alterative is shown below in

Figure 4.13 from a 2010 NRWRF expansion design that

was shelved.

— 2N +41.65
— 7‘~‘+7;_‘4> \ N a A FA1ER
° ¥ =
APPROX. LIMITS OF "
EXIST. ROADWAY RE-GRADING

EFFLUENT FLOW METER STATION

Figure 4.13 Portion of Proposed Site Plan from

& MCKIM&CREED

EMGINEERS SURVEYORS PLANNERS

2010 NWRF Expansion (That was not const ructed)
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The biosolids handling processes at the NRWRF must be designed to withstand the maximum month
loading conditions to ensure there is sufficient storage and belt filter press (BFP) dewatering capacity
to process the WAS produced under sustained maximum loading conditions. In addition, the sludge
holding tanks must have sufficient storage volume to accommodate the WAS produced at maximum

day loading conditions to accommodate short -term surges in WAS producti on.

Sludge handling and dewatering operations will be overloaded with the additional sludge predicted

at the expanded design flow. Both sludge storage tank capacity and weekly dewatering capacity from

the existing belt presses will be undersized. The reco mmended solution is to add a gravity belt
thickener upstream of the sludge holding tanks to decrease the volume of sludge to both unit
processes downstream. Manatee County SEWRF has GBTs in this arrangement. Current operational
parameters from SEWRF of GBT effluent percent solids of 2.5 -3.0 and hydraulic loading rate to belt
filter presses at that percent solids of 100 gpm was used to estimate the required capacity of the
proposed GBT, existing sludge holding tanks, and existing BFPs. Sizing parameters f or the proposed
GBT are listed in Table 4.19. The County directed to include only one GBT for this expansion. To save
cost and due t o etrigmea withdhe GBTg they are xomfortable without an installed
spare. Our interpretation is that sludge thickening is not exempt from Class | Reliability requirements.

In order to meet Class | Reliability requirements the County would have to increase the number of
hours per week for BFP operation when the GBT is out of service.  The County made infrastructure
improvements to operate the BFPs 24 hours a day, 7 days a week if needed.  Additional operator
staffing would be required. With the addition of one GBT, no other capacity improvements to the
existing sludge holding tanks or BFPs are anticipated as shown in  Table 4.20. The addition of the GBT
would include a polymer system, a canopy over the GBTs, and a thickened sludge pump station with
progressive cavity pumps, similar to the current setup at the SEWRF. Itis recommended that a bypass
around the GBT with a motorized va Ive be installed to prevent overflows at high level and for

operational flexibility.
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Table 4.19 GBT Design Parameters at 1 2.5 MGD AADF Loading

Gravity Belt Thickeners

Qt y 1
Si el (t wied ®h, 2
Operati olodili snepler Day 24
Operatiobays mge)y Week 7
Total Hours per Week 168
Max WAS (ti mes Q) 0.03
MMWASMGD) (Qgpm 0375 260. «
WAS Pump Qty 3+1
WAS Pump Capacity Each (g 600 (‘12
TotVWAS Pump CQlpags p@®MGD) 1325 191
Desi gn WAS SS (mg/ L) 7,500
WAS (% solids) 0.75%
GBHLR (gpm) 300
GBT Processing Capacity per 3.024
WAS Qty per Week ( MG) 2625
1126. 0 desi
SLR (1 b/ hr) <1,zg
GBT Ef f Isuoe nitd s()% 2. 5%
GBT Ef f |l ue mtt RMMaox{vgHLiRe 900
GBT Ef fl uemtt AVM WASHE 78. 1

1125 gpm is the estimated capacity of the progressive cavity pump

The existing diffusers in the SHTs are scheduled to be replaced in  like-kind as a maintenance project.
The diffusers are tube membrane style by EDI, 84P Magnum with polyurethane membranes. EDI
refers to these as medium bubble diffusers. According to the manufacturer they have less fouling
than fine bubble and prevent soli ds from getting inside the diffusers in higher solids concentrations
such as the sludge holding tanks, and they have improved mixing over fine bubble and improved
oxygen transfer over traditional course bubble diffusers. The existing multi -stage centrifuga | blowers
have required increased maintenance over time and are approaching the end of their useful life. For

the expansion it is recommended that the sludge holding tank blowers be replaced with hybrid screw

blowers with VFDs and diffusers replaced with d uckbill check valve type diffusers
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Table 4.20 Sludge Holding Tanks Design Parameters at 10 MGD AADF Loading
Exi sting Aerated Sludge Holding Tan

Qty 3
Di ameter 100
S WD 17
Surface Area Each 7,854
Total Surface Area 23,562
Vol ume Each 998, 715
Total Vol ume 2.996
Max GBT Flow (MGD) (g 0.113 78. 1
Storage Capacity (da 26. 6
Storage Capacity (days) ( 17.8
Qty of Bl ower s 3.0
Bl ower CapdGSiCF\M)Each 4,000
Total Bl ower Capacity 12,000
Air for Mix*ng (SCFM 0.51

With the addition of thickening prior to the existing belt filter presses the dewatering capacity will be

increased. A new polymer system is required with the high % solids the BFP influent. Estimated BFP

loading with influent thickened sludge comparedto  existing capacity is shown in Table 4.21. Note that

the County has the infrastructure in place to operate the BFPs 24 hours a day, 7 days a week if needed.

Additional operator staffing would be required.

Table 4.21 Belt Filter Presses Design Paramet ers at 10 MGD AADF Loading

Exi sting Belt Filter Pres

Qt y 3
Si el (t wied &h, 2
OperatioiHoTi snepler Day 12
Operatio@ays mpe)y Week 6'
Total Hours per Week 216
Total Hours per Week (1 144
Estimated Thickened Sludge | 2.5%
95 Based on influe
HLR Each (gpm) SLR
Total HLR (gpm) 285
Total HLR Class U (g 190
Processing Capacity per 0.821
GBT Eff Qty per Week 0.787
SLR Elake/hh () 1188. Desi<gn200
Total SLR Class 4 (I 2377.

1The County has infrastructure in place to operate 24/7 if needed
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The hydraulic profile of the NRWRFwas modeled using Visual Hydraulics hydraulic profile  modeling
software, Version 5.1, to evaluate the hydraulic capacity of the ~ NRWRFat the future peak hourly flow

of 31.25 MGD and for Class | Reliability . The NRWRFhydraulic profile was modeled assuming the
proposed secondary clarifier No. 4 required for t he MLE expansion to 1 2.5 MGD AADF has been
installed and is in operation and the existing ABW filters have been converted to AquaDiamond filters

The hydraulic model flow diagram and the report output from the Visual Hydraulics software is
presented in Appendix C. The intention of this hydraulic evaluation is to determine if the expanded
facility can meet peak flow and Class | reliability requirements without any major modifications to the
existing splitter boxes, channels, and yard piping. As defined by th e USEPA and carried by the FDEP,
the NRWRFAs unit operations shall be designed such that
service, the hydraulic capacity of the remaining units shall be sufficient to handle the peak wastewater

flow. In addition, to meet Class | Reliability, flow equalization shall not be considered as a substitute

for component backup requirements. Therefore, the hydraulic evaluation considers the full non -
equalized peak hourly flow rate of 31.25 MGD through the NRWRFto identify hydraulic deficiencies.
Assumptions were made regarding the arrangement and operation of the expansion to the NRWR\ s
MLE process to meet the 1 2.5 MGD AADFdesign capacity. A list of the assumptions made to complete

the hydraulic analysis for the expanded NRWRFis provided below:

1 Based on guidance from the County, t he maximum RAS flow used under peak hour flow
conditions was 125% of the influent flow. Thisis 15.625 MGD, or 1.04% of the MMADF of
15.00 MGD.

I The maximum NRCY flow under peak hour flow conditions is 12 MGD  per basin, or 240% of

the MMADF of 5.00 MGD per basin .

The Hazen-Williams friction loss coefficient for all DI pipes is 120

One new anoxic/aeration basin is constructed to the north of No. 2.

Piping to the new anoxic/aeration basin No. 3is  30-inches in diameter .

=A =_ =4 =4

Piping from the new anoxic/aeration basin No. 3 to the clarifier splitter box is 42 -inches in

diameter .

=

One new 110 -ft diameter secondary clarifier No. 4 is constructed directly to the east of the

existing clarifier No. 3, west of the anoxic/aeration basins.
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1 Piping to and new clarifier No. 4 is 36 -inches in diameter and piping immediately
downstream is 30 -inches in diameter.

1 Both ABW filters are converted to AquaDiamond filters, each with 1,600 ft 2 of filtration
surface area.

1 The maximum capacity of the Disk Filters is 14.9 MGD

1 At PHF and for Class | reliability t he maximum filter flow routed to the Disk Filters is 9.5 MGD
(see Section 4.1.13.1) and the remainder is routed to the AquaDiamond Filters

1 Flow is split equally between CCC trains 174

1 For Class | reliability if a process train is taken offline the total flow is distributed as equally

as possible between the remaining trains of that process

STSTKOHPTELC+PF ~+D=+] E] +eET

The hydraulic model s of the PHF and Class | Reliability scenarios were constructed based on existing
record drawings of the NRWRFprovided by the County and the ass umptions listed above. Any routing
of new piping and new pipe length estimates are conceptual. The routing of piping should be
investigated further during detailed design. For unit processes, WEF MOP 8 recommends that the
typical minimum freeboard under ma  ximum water level conditions be approximately 12 -inches, and
there should be no submergence of control weirs under peak flow conditions. The 10 State Standards

are generally more conservative and provide more specific freeboard guidelines for unit processe  s.
Sections of the NRWRF where the allowable freeboard chosen for the project deviates from

recommendations are noted and explained here.

After the model s were setup in Visual Hydraulics, water surface elevations in the model were checked

for reasons previously explained in  Section 4.1.13.1. The freeboard requirements are summarized in

Table 4.11. Based on the modeling, the Class | Reliability scenario generally resulted in larger

deviations from the target critical elevations  than the PHF scenario. Therefore, the Class | Reliabil ity

model results are described here. Based on the modeling, one major and several minor hydraulic

limitations were identified during the hydraulic analysis, which are summarized as follows. Note that

most of these are related to movable weir gates. It is generally recommended to have more freeboard

with moveable weir gates to provide operational flexibility. However, even though the actual

freeboard in these cases is less than the recommended 18 -inches,iti s more than 12j, w

acceptable. There was one major hydraulic bottleneck identified with the modeling.
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(1) With increased flow between the filters and the four CCCs the AquaDiamond Filters Effluent Weirs
were predicted to be submerged. All of the exis ting piping is 36 -inch. The recommended
resolution is to replace it all with 42  -inch, with the exception of the short run of 36 -inch from Disk
Filter effluent to the tee connecting to the AquaDiamond Filters effluent channel. Without this
change the CCC effluent weirs would have to be dropped, which would reduce the volume and
contact time. This hydraulic bottleneck is not as bad on the Class | Reliability Visual Hydraulics
report. Refer to the 12.5 MGD MLE PHF Visual Hydraulics report in Appendix J . The hydraulics

downstream of the filter splitter box is the same for all 12.5 MGD alternatives.
The minor hydraulic limitation  were noted as not critical, as explained below:

(1) AquabDiamond filters influent weirs: The water surface elevation is expected to be 3 2.15 ft which
is 1.18 ft below the top of tank elevation of 33.33 ft. This does not meet the 1.5 ft freeboard target,
however the elevation difference is large enough that it is not expected to result in significant

hydraulic issues.

(2) AquabDiamond filters influ ent slide gates: The water surface elevation is expected to be 32. 42 ft
which is 0.91 ft below the top of tank elevation of 33.33 ft. This does not meet the 1.5 ft freeboard
target, however the elevation difference is large enough that it is not expected t o result in

significant hydraulic issues.

(3) Clarifier s No.1z4 effluent launder s: The water surface elevation is 0.28 ft below the V-notch weirs .
This does not meet the target of being at least 0.5 ft below the weir . However, this is based on the
existing launder design , and this elevation difference is still large enough that it is not expected to
significantly create uncertainty in the calculated head over the weir . If the clarifier v-notch weirs
were to become surcharged in  a high flow condition it would not impair the settling performance
of the clarifier s. It is important to note that the  model also predicts the water surface level in the
effluent boxes would be 36.04 ft, only 0.04 ft under the clarifier launder invert  elevation of 36.08
ft. If this elevation difference were to be smaller, there would be a concern about this causing

water in the launders to back up and create a situation where the V-notch weir is submerged .

(4) Clarifier FSB channel and Clarifier FSB weir gates No.1z4: At these points the water surface
elevation is expected to be 40.05 ft. This is higher than the target of 1.5ft freeboard below the
clarifier FSB top elevation of 41.42 ft. However, the freeboard is 1.37 ft, which is close enough to

the target that it is not expected to result in significant hydraulic issues
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(5) Headworks automatic fine screens 1 and 2: The water surface elevation is expected to be 58. 66 ft,
meaning the freeboard would be 1. 84 ft. This is less than the required freeboard of 2 ft, but close
enough that it is not expected to result in significant hydraulic issues. This also could be addressed

with the new screens.

o

O

e
—>
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Adjustments to weir gates and minor modifications of weirs are recommended to improve flow

control and plant hydraulics at peak flow, see below.

STSTS!IsPTaALTis] /ECEPEBGCe:Ti+IECGAL AE] »a=T117
For the existing plant, the elevations o f the effluent Cipollettiw eirs of trains Nos. 1,2,3 and 4 are 28.75

ft, 28.75ft, 28.54 ft, and 29.55 ft respectively. Currently the flow distribution between the chlorine

contact tanks is adjusted by throttling a valve upstream of the new chlorine contact tank. All effluent

Cipolletti weirs should be set to the same elevation  of 28.5 ft. This would allow the plant hydraulics to

split the flow equally. The hydraulics of 42 -inch lines and CCC weir elevations should be evaluated

further in preliminary design  to maximize the CCC volume.

STSTSIShTSTES: Bd& D+ Cj a7 DCeN jhC=+=]7] ar
The County stated that the wide weir gates in the filter splitter box are too large to practically use for

adjusting the flow split between the two existing sets of filter basins at the August 2022 site visit,

stating that a small adjustment in height make s a large change in flow split. With an expansion,

including the need to send more flow to the retrofitted AquabDiamond filters, it is recommended that

the County use weir gates to split the flow rather than yard piping valves. An evaluation using the

hydra ulic models determined that the shortest width weir gates that could be accommodated within

the hydraulic profile are 7ft (See section 0). This is still a large weir gate, but it should improve

operability if decided to make this change in the design phase.

STSTS8IsbTalTis] ! EeO+@s! a7e0+@ -EV+E ai
The weir gate elevations were lowered from 42.33 ft to 42. 20 ft resulting in a freeboard of 1. 09 ft. This

meets the 1 ft minimum freeboard requirement. This weir elevation was used in subsequent 12.5

MGD hydraulic models (namely 12.5 MGD MLE with AGS).
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For all aeration tanks the 10 State Standards recommend 18" of freeboard. If a mechanical surface

aerator is used (as is the case here), the freeboard requirement is increased to 3 feet to protect against

windblown spray and other similar issues. The origi  nal facility design included and permitted 1 foot

of freeboard. The design standard for this CER is to maintain the 1' as originally designed. Based on

the existing tank construction, it is recommended that additional splash guards be installed near the

aerator to minimize wind driven spray (similar to the current splash guards on SEWRF basin no. 3).

STSTSS =IBAgyEes ~ :

STSTENTEF EC /el ]I

To allow for the planning of projected future capital costs associated with the expansion of the NRWRFK
Table 4.22 below presents a summary of the conceptual project costs based on the expansion of the
NRWRFto an AADFcapacity of 12.5 MGD using the MLE process. This cost opinion has been prepared
meeting the classification as an AACE Class 4 cost estimate. As such, it should be noted that the level
of project definition associated with this cost estimate is less than 15%. Per the definition of an AACE
Class 4 cost estimate, the expected range of accuracy for this cost estimate on the high end is +20%

to +50% and -15% to -30% on the low end. As a result, the total opinion of probable project cost listed
below may vary from $ 181,573,000 on the low end, to $ 389,085,000 on the high end. Various factors
may combine to result in cost fluctuations within this range including fluctuations in market

conditions, changes in project scope, improved project definition, and value engineering. Headworks

corrosion mitigat ion estimated costs have been included.

In estimating construction costs, it is assumed that the new upgrades and equipment are being
installed at present -day costs. Further, markups are used to estimate the costs for site improvements,
yard piping, electr ical improvements, 1&C and SCADA, and indirect costs incurred by the contractor(s).
The markup factors listed below for direct project costs including sitework and demo, yard piping,
electrical, and SCADA/I&C are based on recent project experience, anticip ated project scope, current
market conditions, and input from local contractors. The markup factors listed below for indirect

project costs incurred by the contractor are based on the following:
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1 Mobilization/Demobilization = 5% per WEF MOP 8

1 General Cond itions = $150,000 per month per input from local contractors for a project of this

general scope and duration
1 Contractor Overhead and Profit =2 0-25%

1 Maintenance of Plant Operations = 4-8% per input from local contractors for a project of this

general sco pe and complexity

1 Contractor Bonds/Insurance = 4% per local contractors for projects of this general scope and

cost

An estimating contingency is also applied to all facility and disciplines estimates due to the preliminary
nature of this evaluation to ac count for additional costs that will be realized during the detailed stages

of design. Project cost escalation between the present day and the estimated date of project bid
opening in 2027 is included to estimate the rate of future inflation. Estimated inflation has been
included to aid in capital improvement planning, however, this should be re -evaluated annually and
capital improvement budgets adjusted accordingly. Finally, engineering, admi nistrative, and legal

costs were estimated based on the direct construction costs at present day costs.

Costs were estimated based on past projects of similar size and scope; and McKim & Creed has no
control over the costs of labor, materials, and equipme nt in the future. This is only an estimate of

conceptual construction costs based on materials and equipment costs as of November 2022.
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Table 4.22 Cost Opinion for NRWRFExpansion to 12.5 MGD AADFwith MLE

Description Cost

Mobilization/ De(nba%)i | i zat i on $5, 01600
Structural/ Mechanical

Headwor ks Umprovements and Rehab $6, 0P0O0O
New Carrousel Anoxic/ Aerobic Basin $14,500, 00
Aerator Umprovements for Ex. Carrousel $3, 8,0000 O
NewvCl ari fifer DiBIn@t er $5, 1,0000 O
Repl @car Méckhani sm f oHItIND.i a3net er $2 , 2,0000 O
Repl ace RAS Pumps and Add Parallel RAES $70,0000
AquabDi amond Filters: Two Retrofitted ¢ $6 , 7,5000 O
Additi onaHy Sodhluor i te Storage $30,0000
Low Service PS Conversion, High Servic $10, 8000

Second Pl ant Drain PS

$1,100, 000

Gravity Belt Thickener (One), Pol ymer $2,200, 000
New SHT Bl owers and Diffusers $1700, 000
Structural/ Mechanical Subtot al $55,150 000
Ot her Direct Costs

Overall Sitework and Demo (10 %) $5,515, 000

New Reject Pond (LS)

$4,900, 000

Yard Piping (25%)

$13,790, 00

El ectrical (20 %)

$11, 030,00

El ectrical Buil ding (LS)

$1,600, 000

SCADA/ 4Y&C (18 %)

$9,930,000

Ot her Direct Costs Subtot al

$46, 765,00

Undirect Cost s

General Conditions (LS)

$4,500, 000

Contractor OH&P (20%)

$20,385,00

Mai nt enance of Plant Operations ( MOPO)

$8, 155, 000

Contr Botnalrs/ Unsurance (4 %)

$4,080, 000

Undirect Costs Subtot al

$37,120, 00

Construction Subtot al

$144,050, 0

Estimating Contingency (30%)

$43,215,00

Opinion of Probable Construction Cost

$187, 265, 0

Unfl ation, Compounded(BfnAahunal Ugdi | E

$51, 740,00

Opinion of Probable Construction Cost

$239,005, 0

Engi ne € 2i0 869

$20,385,00

Opi ni oPr oobfabl e Project Cost

$259, 390, 0!
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Operation and maintenance costs for secondary treatment were estimated based on information
from the manufacturer , see Table 4.23. Labor for maintenance was not included . The purpose of this
was for comparison of secondary treatment processes. A 20-year net present value was calculated
based on an annual discount rate of 2%. The estimated O&M 20 -year net present value for this

alternative was $7.9 million dollars.

Table 4.23 MLE O&M Costs for Net Present Value Calculation 12.5 MGD AADF

with MLE
Aer at orAAIRreat 55 41.0 k W
Aer at orAAIPFoatal f 495 369. 1 k W
RAS HP 110 82.0 k W
R HP 105 78. 3 k W
Tot al HP 765. 0 529.5 k W
Par ameter
MLE Energy per 463803 k Wh
Power Cost Rat ¢ $
Coster Year $ 463
Par ameter
Esti mated Other A $ £
Parameter
YearORIDO&M Cost $ L

1Does not include energy costs listed separately
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The total basis of design flows and loads for the expansion to 12.5 MGD  AADFwith AGS for the parallel

processes were the same asin Section 4.2.1 Flow and loads for 1 2.5 MGD . However, the AGS system

would treat 40% of the total loading and the existing MLE system would treat the remain ing 60% of

the loading.

This is the recommended alternative for expansion
STs xS e@aii :nECL BSTHEFREF5 j 6a : O

An alternate approach for expansion to 12.5 MGD AADFat the current permit limits and target effluent

-
[Th

TN of 10 mg/L is to add a new 5 MGD secondary treatment system in addition to the existing 7.5 MGD
MLE system. The process evaluated was an AquaNereda aerobic granular sludge (AGS) system.
AquaNereda by Aqua -Aerobic Systems, Inc. is the exclusive provider of this innovative main liquid
stream aerobic granular sludge (AGS) process in the US. The key innovation with this process is that
the mixed liquor liquid/solids separation by gravity sett  ling happens in a fraction of the time and at
much higher MLSS concentrations compared to conventional active sludge (CAS) secondary
clarification. AquaNereda is based on the conventional sequencing batch reactor (SBR) process, with
several modifications t o select for the growth and maintenance of granulated activated sludge
particles. The granular activated sludge that is unique to the AquaNereda process settles much faster
than conventional activated sludge flocs, and each granule simultaneously consists of aerobic, anoxic,
and anaerobic conditions that enables enhanced nutrient removal. AGS isan intensification process
that has reduced volume and footprint requirements due to higher MLSS concentrations compared
to CAS processes. Intensification processes are sometimes a necessity to increase facility capacity with
limited available land or to meet more stringent effluent requirements. For the NRWRFthe main
benefit is the reduced required footprint compared to the MLE expansion alternative. This saves on
tankage capital costs. Other benefits o f implementing AGS alongside the existing MLE process are

noted later i n Section 4.3.5.

The AGS process has proven results in Europe, and , at the time this CERwas written in fall of 2022,
there is one operational facility in the US, one demonstration facility, and multiple facilities u nder

construction currently. AGS is a suspended growth activated sludge process that does not require
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media, membranes, or mineral addition. With the exception of the SRB batch process for AGS, the
operation of an AquaNereda system is not much differentth ~ an a traditional CAS system. Aqua -Aerobic
Systems, Inc. has offered SBR treatment systems for over 35 years according to the website, and there

are numerous SBRs at municipal wastewater treatment facilities in successful operation throughout

the US. Three risks with implementing this process at the = NRWRFas described herein are: 1. Loss of
or inability to maintain granules; 2. Operating two parallel, separate secondary treatment processes;

3. Inherent unforeseen challenges associated with this  innovative te chnology. On the second point,
Manatee CountyAs current WRF administration and oper at
operate dual processes. The County has chosen to do this with a current project in design for the
SEWRF, which includes estimated capital cost savings compared to CAS expansion. Aqua -Aerobic
Systems, Inc. has also stated that there are benefits to the existing CAS process when run in parallel
with AquaNereda. Regarding the first and third points the AquaNereda process has been in f ull scale
operation for many years at multiple facilities in Europe, and the technology has built -in controls and
process pressures to grow and maintain the granules. It is reasonable that risks of unforeseen
challenges with this innovative technology coul d be avoided with enhanced focus on implementation

and operation.

The following processes require improvements or additional capacity to expand the facility to 12.5
MGD AADFwith expansion of the AGSsystem with current permit effluent limits and desired effluent
TN of 10 mg/L or less . If not noted the existing unit proc  esses have sufficient capacity for the additional

flow and loading.

Headworks improvements and rehabilitation
Addition of a new 5 MGD AGS trea tment system
New electrical building for AGS expansion and VFDs for existing aerators

Modifications to the Headworks Splitter Box and Return Streams

=A =A =2 =4 =

Conversion of existing Carrousel basin 125 HP aerators to VFD control with instrumentation
and adjustable weir gates.

Upgrade of Secondary Clarifier No. 3 mechanism

Replacement of existing RAS pumps to increase capacity

Additional parallel RAS line

=A = =4 =4

Conversi on of existing granular media ABW filters to A

estimated for 12.5 MGD expansion)
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Upsizing of filter effluent piping

Additional sodium hypochlorite storage

Conversion of effluent pump station to low service pump station
New high service pump station

New 5 MG ground storage tank

One gravity belt thickener sludge pump system, and canopy

= =4 =4 -4 -4 A -4

New 7 MG Reject Pond using a portion of the east RCW pond

RAS and PD PS effuent are currently combined with screened raw sewage (SRS) in a common channel

in the Headworks Splitter Box. The SRS feed to the new AGS process must be split off prior to any
introduction of RAS from the MLE process. The existing PD PSaccepts leachate and other hauled liquid
waste into the system that is fed into the RASIine. Note that leachate will be redirected to another
Manatee County WRF prior to expansion of NRWRF. Madifications to the RAS, PD PS, and EQ return
lines and discharge locations in the Headworks Splitter Box were made with the 2019 North WRF
Equalization Tank project. RAS and PD PSeffluent lines are manifolded just south of the existing EQ
tanks (shown on sheet C-2 SITE PIPING PLAN of 2019 North WRF Equalization Tank record drawings)
and the combined mixture is returned to the south side of the Headworks Splitter Box as shown on
Figure 4.14. The western portion of the Headworks Splitter Box is segmented with isolation gates
between each pair of effluent boxes. Each pair of effluent boxes hasa n EQreturn line associated with

it. Currently, only the first pair of effluent boxes are in use that are directed to the Carrousel Basins
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The RAS and PD PS effluent lines should be separated and directed individually to the Headworks
Splitter Box instead of manifolding at the current location. The RASalso should not discharge into the
main channel that would feed all downstream secondary treatment processes included AGS. One
option is for the RAS to be redirected where EQ tank return currently discharges in the southernmost
section per the original des ign for the Headworks Splitter Box. =~ The PD PS effluent could enter from
its current location at the south side of the Headworks Splitter Box . Included in this expansion is a
project to separate the RAS and PD PS discharges. This section of the report should be revi ewed for
that design to accommodate the future AGS system. The EQ return could continue to be discharged
at the other original RAS return locations except for southernmost location. Weir gates for EQ return
and AGS feed sections would need to be change d to slide gates with modifications to the  concrete
isolation walls . The proposed AGS system could then be fed with the next two effluent boxes, and the
western channel isolation gate noted in  Figure 4.14 must remain closed to prevent MLE RAS from

being introduced in the AGS influent.
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Influent to each AGS reactor must be controlled with a valve and flow meter to regulate the influent
flow. Therefore, t he existing weir gates in the Headworks Splitter Box should be evaluated during
preliminary design . The flow into each reactor must be regulated and monitored by the AGS control

system according to Aqua -Aerobic Systems, Inc.

STs Tis-] 48 UEIBE

STs xgfledi ab ! pb+] +eEEC - EV+EY EED
Figure 4.15 shows the proposed additional infrastructure and accessories necessary to expand the

NRWRFto meet the future AADFcapacity of 1 2.5 MGD based on expansion of the existing MLE process

with a new AGSsystem. A proposed process flow diagram for the expansion of the existing process

with AGS is also included in Figure 4.16 below.
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MANATEE COUNTY NORTH REGIONAL WATER RECLAMATION FACILITY

PROCESS FLOW DIAGRAM

EXPANSION TO 12.5 MGD AADF WITH AGS

Figure 4.16 Proposed Process Flow Diagram for NRWRFExpansion to 12.5 MGD AADFwith AGS
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Based on the proposed improvements describe d above, impacts to existing processes, maintenance

of plant operations, yard piping, site access/vehicle movement, and stormwater were considered.

Ongoing improvement projects for the NRWRF were also considered and coordinated with the

proposed improvemen ts described above. A summary of the impacts of these improvements is

described in the sections below.

STsTSORS | +Ei xTe@aiiari

Expansion of the NRWRFto an AADF capacity of 12.5 MGD with a new AGS system is expected to
impact the preliminary, secondary, tertiar y, effluent pumping, biosolids treatment processes , reject
storage, and RCW storage . These impacts are described later in  Section 4 .3. The operation of the flow

equalization facilities will not be affected by this expansion.

STs WERFE] AEBEGA Edi+ exECEE]

Maintenance of plant operations (MOPO) is a critical concern during any major WRF expansion project

to ensure that construction activities wil!/ not i mpair
maintain the WRF and continue to meet efflu ent permit limits during construction. Impacts on MOPO

for each major recommended improvement for the expansion of the NRWRFto 12.5 MGD AADFwith

AGSare summarized below:

1 Retrofit of Headworks
o Extensive bypassing and potentially temporary screening will  be required to
construct the improvements to the existing headworks.
o Careful coordination with facility staff ~must be implemented to maintain continuous
flow.
1 Construction of New AGS system
o Itis recommended that the new AGS system be constructed and put into operation
before improvements to the existing MLE system commence .
0 Construction of New AGS Reactors
A Construction of the new AGS reactors will be located in an open area just

north of th e existing Carrousel Basin No. 2.
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A Construction of the new AGS blowers will be located in an open area east of
the proposed location of AGS No. 1

A The proposed 20-inch pipeline s will be connected to the existing connection s
at the headworks to each of the new AGS reactors . Shutdowns are not
anticipated for this .

A Moadifications to the RAS return, plant drain  return, and gates at the
Headworks Splitter Box are anticipated to require short -term bypassing in
multiple phases.

A Connection of the proposed 36-inch SE pipeline from AGS reacto rs to the
existing Filter How Splitter Box will require a cofferdam , or other means to
dewater a portion of the Filter Flow Splitter Box to maintain uninterrupted
flow of effluent from existing secondary clarifiers to tertiary treatment while
splitter box is cored and the new connection is made  at the Filter Flow
Splitter Box.

o Construction of Water Level Correction Tank and Sludge Buffer  Tank

A Construction of the new water level correction tank and sludge buffer tank
will be located in an open area to the west of the proposed AGS No. 3

A Connection of the proposed pipeline from water level correction tank to the
existing headworks shall be constructed . The routing , sizing, and connection
location of the pipe will be determined in preliminary engineering design.
Bypassing may be required .

A Connection of the proposed pipeline from sludge buffer tank to the new
gravity belt thickeners shall be constructed. The routing and sizing of the
pipe will be determined in preliminary engineering design. No additional
shutdowns are anticipated beyond wha tis listed below for construction of
the new thickener system.

1 Retrofit of Anoxic/Aerobic Basins
0 The anoxic/aerobic basins must be drained one basin at a time to replace aerators,
replace weir gates, install other DO control components, and demolish por tions of
existing walls to construct a new IR gate and concrete channel .
0 These improvements are recommended to be completed Secondary Clarifier No. 3is

retrofitted to handle increased MLSS concentrations .
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o Careful coordination with facility staff willbe  implemented to maintain plant flow
and prevent SSOAs i n Intotderto achiéve that, t corstructisnyols t e m.
AGS system is recommended to be completed before the retrofit of existing
anoxic/aer obic basins.

1 Replacement of clarifier mechanism at Secondary Clarifier No. 3

o This is recommended to be completed after the AGS is constructed and online but
before Carrousel basin improvements are started .

0 Secondary Clarifier No. 3 will be drained to demo the existing draft  -tube style
mechanism and replace d with a spiral blade mechanism .

0 This must be done during lower flow and load periods. It may be feasible to have
clarifier No. 3 out of service forupto a month. The SRT will need to be lowered to
keep the solids loading rate on clarifiers Nos. 1 and 2 at a reasonable rate.

o Careful coordination with facility staff ~ must be implemented to maintain treatment

1 Upgrade RAS pumps and construct additional RAS li ne

0 Bypassing is expected during the replacement of existing RAS pumps and pump
station piping.

0 The additional parallel 12 -inch RAS line can be constructed with minimal impacts to
RAS and headworks. Short duration shutdowns may be required for tie  -ins.

1 Construction of an additional PD PSand Grit Pad

0 The additional PD PS can be constructed with mini mal interruptions to the current
plant drain system. Brief shutdowns on the plant drain system may be required to tie
into the existing PD PS and at the splitter box or EQ tanks.

1 Conversion of ABW Filters to AquaDiamond Filters

o0 The ABW filters are reco mmended to be converted to AquaDiamond filters one at a

time to maintain sufficient filtration capacity
1 Upsizing of filter effluent piping

0 Theexisting36-i nch filter effluent piping wild/l be repl
minimal impacts to the other yard  piping. Short duration shutdowns may be
required for tie -ins.

o Careful coordination with facility staff  must be implemented to maintain treatment.

=

Construction of additional sodium hypochlorite storage
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o0 The additional sodium hypochlorite storage can be cons tructed with minimal
interruptions to the existing disinfection storage and dosing system. Very brief
shutdowns on the chemical pumping system may be required to tie into the pump
suction lines.

1 Construction of new sludge holding tank blowers and diffuser s

0 The existing sludge holding tanks will be retrofitted with three new diffusers and
three new blowers.

o Each sludge holding tank will be taken down one at a time to replace the diffuser and
the blower to minimize impact on the sludge holding tank capacity

o0 Careful coordination with facility staff  will be implemented to maintain plant flow

1 Construction of two gravity belt thickeners and sludge PS

0 The new gravity belt thickeners and sludge PS will be constructed just southeast of
the existing chlorine contact chambers.

0 The new gravity belt thickeners will be connected to the existing WAS piping running
from the clarifiers to the sludge holding tank  s. A 24-hour shutdown of the WAS
system may be needed during the connection s.

1 Replacement of BFP polymer system

0 A shutdown of up to 24 hours may be required to make tie  -ins for the replacement
of the BFP polymer system .

1 Construction of 5 MG ground storage tank

o Itis recommended that the new 5 MG ground storage tank be constructed before
converting the effluent pump station to low service pump station.

o Construction of the new 5 MG ground storage tank will be located in an open area
southwest of the existing monitoring well .

1 Construction of high service pump station and new RCW pipeline

o Itis recommended that the new high service pump station be constructed before
converting the effluent pump station to low service pump station.

o Construction of the new high service pump station will be located in an open area
southwest of the existing monitoring well and south of the proposed 5 MG ground

storage tank .
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o Construction of the new RCW pipeline from HSPS to the existing RCW distribution
system requires mini mal shutdown and will have minimal impact on the operation
since the RCW distribution system does not run continuously.

1 Upgrade effluent pump station to low service pump station

o Contractors will require extended bypass pumping to replace effluent pumps w ith
low service pumps.

0 Careful coordination with facility staff ~must be implemented to maintain treatment

1 Construction of a new 7 MG Reject Pond

o East RCW Pond will be dewatered, and a portion of the pond will be sheeted out to
completely drain the nor thern portion of the pond.

0 During this process, RCW will be diverted to the existing GST or to the Golf Course
Storage Lake.

0 Careful coordination with facility staff ~ will be implemented to maintain plant flow

STsTAET x+h=+ET
The major yard piping modifications proposed for the expansion include the following:

1 20-inch SRSpipelines from existing stub -out connection s at the headworks to new AGS
Reactors No. 1 and No. 2

1 20-inch SEpipelines from AGS ReactorNo. 1 and No. 2 to new combined 36-in SEpipeline to
existing Filter Flow Splitter Box

1 Proposed pipeline from water level correction tank to the existing headworks (the routing
and sizing of the pipe will be determined in preliminary engineering design )

1 Proposed pipeline from sludge buffer tan k to the new gravity belt thickeners (the routing

and sizing of the pipe will be determined in preliminary engineering design )

1 A new parallel 12 -inch RAS pipeline from RAS/WAS pump station to the Headworks

1 8-inch WAS pipeline from new gravity belt thickeners to existing WAS pipin g to the sludge
holding tanks

1 16-inch PD PS force main from the new additional PD PS to the existing sp  litter box or EQ
tanks

1 42-inch FE pipeline to replace existing 36 -inch pipeline between Aqua Diamond Filters and all
CCCs
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1 36-inch RCW pipeline from LSPS to Golf Course RCW pond and smaller branch to 5 MG tank
1 36-inch RCW pipeline from HSPS to the existing RCW distribution system south of the
headworks

1 4-inch pipeline from lake filter backwash to East RCW pond

STsTSTS ! OQai i g°a06+0Ca dendbaE]
Vehicles can access the project area from the north via 69th Street East which is atwo  -lane asphalt
surface roadway in a rural section. Access roads within the NRWRFvary between 20 and 24 feet in
width, are constructed of asphalt, and are provided with a turning radius of approximately 35 feet in

order to accommodate larger tractor trailer trucks. The roadways will no t be impacted from the
construction of proposed secondary clarifier and upgrades to existing structures for the expansion at

the NRWRFE A new asphalt access road is recommended along the south side ofthe ~ AGSsystem, which
could connect to the stub -out nea r the headworks. Minimal impactstot he facility are anticipated from

the construction of improvements for the expansion at the NRWREFE Coordination of deliveries and

maintenance activities will be required during construction near existing facilities.

STsT§Tes§ DPNE] a1

The NRWRF site is relatively flat with minimal impervious area. Based on the proposed process
improvements, it is expected that the expansion project will result in minimal increase in impervious
surface area. The proposed secondary clarifier an d upgrades to existing structures for the expansion
will be constructed with open tops to allow rainwater in to ensure there will be little to no increase in
impervious surface area other than new road . As aresult, there will be minimal impacts to the exi  sting

stormwater system. Minor stormwater improvements are expected as part of these site

improvements .
STs XY aC+PD+EET 68 SATBBEE] PAE] | + G+ Ei
STs TK&ATES NeT ¢7 EEP T LEC+EE] +eE

Currently , for Class | Reliability the total screening capacity is 40 MGD andt he totalHeadCell gr i t uni t s A
capacity is 30.4 MGD, with the number of traysinstalled .The total Headcell grit unit:
the expected PHF of 31.25 MGD for the expansion to 12.5 MGD AADF.Therefore, additional trays will

need to beinstalled . Assuming the rest of the 4 trays be install
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capacity will be 45 MGD. In addition, major improvements and rehabilitation to the existing
Headworks structure are needed due to corrosion in the Headworks structure an d ragging problems
downstream . An evaluation into the Headworks improvements and corrosion mitigation was

conducted. Refer to the TM in  Appendix | for details.

The existing 3 MG of equalization (EQ) storage is estimated to be sufficient for expansion to 12 .5 MG
AADF. A diurnal pattern developed from 2021 hourly flows was applied to the maximum month flow
condition associated with the 12.5 MGD AADFalternative . 2.75 MG of storage is estimated to even out
the diurnal pattern for this flow as shown in  Figure 4.3 in Section 4.1.5. The EQ return firm pumping
capacity of 6,000 gpm (8.64 MGD) will empty 3 MG in 8 -9 hours. This is sufficient return capacity
according to design standards. In the future, the County could add two additional pumps in the two
available spots at the existing EQ return PS. However, the cost for EQ system improvements is not

included in th is CER.

Modifications to the RAS, PD PS, and EQ return locations into the Headworks Splitter Box are required
with the introduction of the AGS system. Modifications to the Headworks Splitter Box are also

required . Refer to Section 4.3.2 for more information and recommendations.

It is not recommended to pump to the new AGS system directly from the existing EQ system due to
the current arrangement of Headworks Splitter Box and off -line EQ system. Flow to the AGS system
can be controlled by modulating valves at the reactors with direct connection to the Headworks
Splitter Box. The balance of flow will be split to the existing MLE system up to level of the weir to the
EQ tanks in the splitter box. With the ability to handle a range of flows with the existing MLE system
and EQ system combined, flow to the AGS system can be controlled and limited as recommended by

Aqua-Aerobics for AGS system optimization.

STsTTAade EPET|o- BEEABIFRER]

New AGS reactors could be constructed to the north of the existing Carrousel basins.  Three AGS

reactors are proposed in common wall, cast -in-place concrete tanks with an estimated 3.3 MG total

AGS reactor volume, based on Aqua -Aerobics Preliminary Design Reportin  Appendix F.21 A SWD AGS
reactors are standard for AquaNereda systems , and this evaluation was based on the standard tank

depth. To avoid an AGS feed pump station the AGS reac tors would need to be partially buried

approximately 5-7 A such that the feed water l evel for the tar

hydraulics. It is estimated that additional ballast required to prevent flotation for empty reactors is
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minimal with mo st of the volume of the tanks above grade. This will require shoring and dewatering
during construction compared to above grade tanks. However, the depth of the foundation is not
unique for utility construction on the west coast of Florida. A water level correction tank was
recommended in the AquaNereda preliminary design report.  The water level correction tank allows
an AGS reactor to drop the water level from the fill /draw stage at the effluent weir elevation to the
react stage water level about ten inche s lower. New positive displacement (PD) blowers under a
canopy structure should be located adjacent to the AGS reactors and potential future AGS reactors.
Sludge buffer tank s are required for the AGS system with proposed location shown in Figure 4.15.
The sludge buffer s tank allows for a more consistent waste sludge to be pumped to biosolids handling.

A new SE line would convey effluent from each AGS reactor and connect to the existing Filter Splitter
Box. An estimated diameter of 36-inch was used for this CER, but this should be further evaluated

during design.

Proposals for sizing, predicted performance, and equipment pricing were reque sted from Aqua -
Aerobics Systems Inc. for the 5 MGD of additional capacity as well as other  alternatives discussed in
other sections of this CER The process evaluation of the AGS process was based on the proposals

provided.

The AquaNereda proposal for 5 MGD AADF (note that preliminary design reports note the maximum
month flow of 6 MGD, which is 40% of the 15 MGD for the plant, as the AADF)included the following
and in Table 4.24, Table 4.25, and Table 4.26 below:

One Water Level Correction Tank

Three AGS Reactor Tanks

Two Sludge Buffer Tanks

Three 200 HP PD Blowers (2 duty / 1 standby)

=A =_ =4 =4 -4

AquaNereda process equipment, instrumentation, controls, valves, pumps, etc.
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Table 4.24 AGSWater Level Correction Tank Information for 5 MGD AADF

Wat er Level Correctio
Quantity 1
Type Square CUP Co
Vol ume (M 0.040
Wi dth (f 26
Length (- 14.1
SWD (ft) 14. 4
Equi pment Pumps, |l evel s

Table 4.25 AGS Reactor Tank Information for 5 MGD AADF

AGS Reactao

Quantity 3

Type Rectan@QWlP aConcrete
Vol ume ( Mt 1.09

Wi dth (ft 785

Length (f 885

PWL (ft) 210

DWL (ft) 21.8

Freeboard (f- 25
Aer ati on Fi ne BDibfbfl eser s
Equi pment Unfluent valves and distr

Effluent weir assembl
Sludge Decant and WLC ac:

Aeration system distributi

PD bl ower s
Level, process paifamétremenandi
PLC w/ OU4T (indoors)

Table 4.26 AGS Sludge Buffer Tank Information for 5 MGD AADF

Sl udge Buff

Quantity 2
Type Rectangul ar CUP
Vol ume (M 0079
Wi dth (f 26
Length ( 26. 3
SWD (ft) 15. 4
Equi pmen: Pumps, control valve
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The preliminary process design report the AGS system in Appendix F has the following minor
inconsistencies compared design information in this CER However, none of these had a significant
impact on the design or cost of the AGS system proposed. Since the design reports were  preliminary
they were not revised to address minor inconsistencies. The influent and effluent lines to  and from
each reactor were assumed to be 20 -inch for this CERvs. 30-inch in AGS reports . This will need to be
evaluated in subsequent design. The design minimum process water temperature for the project is

20°C vs. 15°C in AGS reports.

One additional benefit to adding the AGS process in parallel with the existing CAS MLE Carousel
system according to Ag ua-Aerobics is settling for the existing clarifiers is expected to improve due to

AGS return streams to the headworks.

STsTTESED+] 06 EEP | haiT E]j +eEEC NbBhT e

The County requested that the RAS pumping capacity for the secondary treatment system be
increased to a minimum of 125% of the existing plant design flow. With the three -pump arrangement
and VFDs covering 7.5 MGD to 9.4 MGD RAS flow will not be an issue. The existing RAS pump station
only has space for the existing three pumps. Therefore, these pumps must be replaced along with
larger suction and discharge piping and valves. To accommodate the existing RAS flow a second 124

RAS line to the headworks is recommended.

At the August 2022 site visit the facility staff noted that RAS pumping decreased after the startup of

the 2019 EQ Tank project. The assumption is that with the RAS line tied into the ~ PD PSdischarge line
the existing RAS pumps were pushed back on their curves, reducing capacity. The County has a project

to construct a new plant drain station and separate the plant drain and RAS discharge lines that are
currently manifolded together starting design in 2024. The RAS pumping capacity issue will be
resolved with the separate PD PSproject, improvements to the RAS pump station, and additional RAS

line during preliminary design for expansion.
STsTaaij ~ET 0 BISTB] MFD] | - E+Ei
Filtration capacity needs to be increased for the additional design flow . Conversion of the existing

ABW filters to AquaDiamond is proposed with the same flows and sizing discussed in Section 4.2.7

Tertiary Treatment Sizing - 12.5 MGD .
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STs BRI +Ei 4D$E#8 FdiF5 E+ Ei

The volumes of existing four chlorine contact chamber s are slightly undersized to provide 15 minutes
of detention time at a PHF of 31.25 MGD with all four in service. However, the detention time of 14.3
minutes is close enough to the required 15 minutes to not recommend a fifth contact chamber. The
applicabl e F.A.C. requirements state that this is allowed with a higher design total chlorine residual at

the end of the chambers than the minimum of 1 mg/L. Refer to Section 4.2.8 Disinfection Sizing -

12.5 MGD - MLE for more details.

The existing sodium hypochlorite storage capacity needs to be increased for the additional design

flow. Refer to Sections 4.1.8 and 4.2.8 Disinfection Sizing - 12.5 MGD - MLE for more details.

STs Tti i CL & B]S Tx8L BIhF5E i

The capacity of the effluent pump station is not sufficient for the new design PHF of 31.25 MGD. The
recommended approach isto convert this pump station to a low service effluent pump station ,add a
high service pump station , and add a 5 MG ground storage tank. The existing RCW GST will be

demolished in this expansion. This arrangement will be similar to the other two County WR  Fs. Refer

to Section 4.2.9 Effluent Pumping - 12.5 MGD - MLE for more details.

STs &Y a4 NORE & BESHAE FjF 5

The capacity of the plant drain system must be increased for the new design PHF of 25 MGD. A second
PD PS should be constructed adjacent to the existing PD PS. Other additional improvements include

the construction of a grit pad and routing modification for the lake filer backwash. See Section 4.2.10

Miscellaneous Improvements for more details.

STsT&ES 40718 ST TEFE ! ! 5D
The existing reject pond storage must be increased for one day flow at the average daily design flow .

See Section 4.2.11 Reject Storage - 12.5 MGD - MLE for more details.

STsT&ST eC+b7T ISCHTRBEFPAE] | + E+ EJ
Solids handling capacity needs to be increased for the additional design WAS flow. Two GBTs are
proposed for this alternative . A single GBTwould be hydraulically overloaded if wasting from both the
MLE and AGS system occur simultaneously. A 2 -meter GBT has a HLR of 300 gpm. The sludge pumps

for the proposed AGS systemhave a constant speed capacity of 220 gpm. The combination of wasting
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from both system s would exceed 300 gpm. The daily total WAS flows and combined concentrations
were assumed to be similar to Section 4.2.12. Further discussions with Aqua -Aerobics about design
WAS flowrates and concentrations are recommended in preliminary design to validate these
conceptual rates and verify sizing. In addition, the existing three sludge holding tanks will be
retrofitted with new diffusers and the blowers will be replaced in this expansion. Sludge tank holding
times and BFP usage would be simi lar to Section 4.2.12. With the addition of thickening prior to the
existing belt filter presses the dewatering capacity will be increased. A new polymer system is required
with the high % solids the BFP influent. Note that the County has the infrastructure in place to operate

the BFPs 24 hours a day, 7 days a week if needed. Additional operator staffing would be required.

STs TKOsPT EL CHLS T 8 EGEE] ~e E

The hydraulic profile s of the NRWRFwere modeled using Visual Hydraulics hydraulic profile modeling
software, Version 5.1 , to evaluate the hydraulic capacity of the NRWRFat the future peak hourly flow
of 31.25 MGD and for Class | Reliability . The NRWRFhydraulic profile was modeled assuming the
proposed three AGS reactors required for the AGSexpansion to 12.5 MGD AADFhave been installed
and are in operation and the existing ABW filters have been converted to AquaDiamond filters. The
hydraulic model flow diagram and the report output from the Visual Hydraulics software is presented

in Appendix D. The intention of this hydra ulic evaluation is to determine if the expanded facility can
meet peak flow conditions and Class | reliability requirements without any major modifications to the
existing splitter boxes, channels, and yard piping. As defined by the USEPA and carried by th e FDEP,
the NRWRFAs unit operations shall be designed such that
service, the hydraulic capacity of the remaining units shall be sufficient to handle the peak wastewater

flow. In addition, to meet Class | Reliabili ty, flow equalization shall not be considered as a substitute

for component backup requirements. Therefore, the hydraulic evaluation considers the full non -
equalized peak hourly flow rate of 31.25 MGD through the NRWRFto identify hydraulic deficiencies.
Assumptions were made regarding the arrangement and operation of the expansion using AGSto
meet the 12.5 MGD AADF design capacity. A list of the assumptions made to complete the hydraulic

analysis for the expanded NRWRFis provided below:

1 Based on guidance from the County, t he maximum RAS flow used under peak hour flow
conditions was 125% of the MLE portion of the influent flow , 7.5 MGD AADF. This is 9.375

MGD, or 1.04% of the MLE portion of the MMADF of 9.00 MGD.
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1 The maximum NRCY flow under peak ho ur flow conditions is 12 MGD per existing
anoxic/aerobic basin, or 267% of the MMADF of 4.50 MGD.

1 The two existing Anoxic/Aerobic basins are used along with  three new AGS reactors

1 Under normal conditions, 60% of influent flow is routed to the  existing anoxic/aerobic basins
and 40% of influent flow is routed to the two new AGS reactors

1 At PHFand for Class | reliability, only AGS reactor 3 is actively filling and draining at the AGS
design maximum daily flow of 9.5 MGD. This is a worst -case scenario compared to 40% of
the PHF (12.5 MGD) split between two A GS reactors.

1 The headloss through internal piping in each AGS reactor (1.2 ft) was obtained from Aqua -
Aerobic Systems. This is approximated i nmauiche J3speci
software. The headloss due to each AGS effluent weir is included as a separate weir element
in the Visual Hydraulics model.

1 Both ABW filters are converted to AquaDiamond filters, each with 1,600 ft 2 of filtration
surface area.

1 The maximum capacit y of the Disk Filters is 14.9 MGD

1 At PHF and for Class | reliability The maximum filter flow routed to the Disk Filters is 9.5 MGD
(see Section 4.1.13.1) and the remainder is routed to the AquaDiamond Filters

1 Flow is split equally between CCC trains 174

9 For Class | reliability if a process train is taken offline the total flow is distributed as equally
as possible between the remaining trains of that  process

91 For the Class | reliability scenario, if the process units are the same size but their influent of
effluent pipe lengths are different, the offline unit(s) are those associated with shorter

lengths of influent and/or effluent piping

STs TKOPT EAL]CE] & BT D

The hydraulic models of the PHF and Class | Reliability scenarios for this expansion were constructed
based on existing record drawings of the NRWRFprovided by the County and the assumptions listed
above. The pipe routing and pipe length  estimate s to and from the AGS reactors are conceptual . The
arrangement of the AGS reactors, phasing of AGS reactor installation, routing of piping to and from
the AGS reactors, and available space for the reactors and piping should be investigated further during
detailed design. For unit processes, WEF MOP 8 recommends that the typical minimum freeboard

under maximum water level conditions be approximately 12 -inches, and there should be no
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submergence of control weirs under peak flow conditions. The 10 State Standards are generally more
conservative and provide more specific freeboard guidelines for unit processes. Sections of the
NRWRFwhere the allowable freeboard chosen for the pro  ject deviates from recommendations are

noted and explained here.

After the models were set up in Visual Hydraulics, water surface elevations in the model were checked
for reasons previously explained in  Section 4.1.13.1. The freeboard requirements are summarized in
Table 4.11. Based on the modelin g, the Class | Reliability scenario resulted in more deviations from
the target critical elevations than the PHF scenario. Therefore, the Class | Reliability model results are
described here. The PHF Visual Hydraulics output is presented in Appendix D. The hydraulic
limitations identified are summarized as follows. Note that most of these are related to movable weir
gates. It is generally recommended to have more freeboard with moveable weir gates to provide
operational flexibility. However, even though the actual freeboard in these cases is less than the

recommended 18 -i nches, it i s more than 12j, which is acceptab
There was one major hydraulic bottleneck identified with the modeling.

(1) With increased flow between the filters and the four CCCs the AquaDi  amond Filters Effluent Weirs
were predicted to be submerged. All of the existing piping is 36 -inch. The recommended
resolution is to replace it all with 42  -inch, with the exception of the short run of 36 -inch from Disk
Filter effluent to the tee connecting to the AquaDiamond Filters effluent channel. Without this
change the CCC effluent weirs would have to be dropped, which would reduce the volume and
contact time. This hydraulic bottleneck is not as bad on the Class | Reliability Visual Hydraulics
report. Refer to the 12.5 MGD MLE PHF Visual Hydraulics report in  Appendix J . The hydraulics

downstream of the filter splitter box is the same for all 12.5 MGD alternatives.
The minor hydraulic limitation were  noted as not critical, as explained below:

(1) AquaDiamond filters influent weir: The water surface elevation is expected to be 32. 15 ft, which is
1.18 ft below the top of tank elevation of 33.33 ft.  This is 0.09 ft less of freeboard at this point than
expected with the expansion to 12.5 MGD AGS at PHF. This does not meet the 1.5 ft freeboard
requirement, but the elevation difference is large enough that it is not expected to cause

significant hydraulic issues.

(2) AguaDiamond filters influent slide gate: The wat er surface elevation is expected to be 32. 42 ft,

which is 0.91 ft below the top of tank elevation of 33.33 ft.  This is 0.19 ft less of freeboard at this

éN‘TCK]METCREED FINAL| APRIL 2023| 115

EMGINEERS SURVEYORS PLANNERS



NRWRFEXPANSTON12. SAAMIGEONCEPTUAL ENGUNEERMASAREBORDUNTY

point than expected with the expansion to 12.5 MGD AGS at PHF. This does not meet the 1.5 ft
freeboard requirement, but the elevation difference is large enough that it is not expected to

cause significant hydraulic issues.

(3) Clarifiers 1 and 2 Effluent Launders: The maximum water surface elevation in the launders is
expected to be 37.76 ft, whichis  0.41 ft below the V -notch weirs elevation of 38.17 ft. This is smaller
than the 0.5 -ft target but is large enough that it is not expected to cause significant issues.
However, this is based on the existing launder design, and this elevation difference is still la rge
enough that it is not expected to significantly  create uncertainty in the calculated head over the
weir . If the clarifier v -notch weirs were to become surcharged in a high flow condition it would not

impair the settling performance of the clarifiers. This was not an issue in the PHF only scenario.

(4) Clarifier FSB weir gate: The water surface elevation above the weir gate is expected to be  40.05 ft,
which is 1. 37 ft below the top of the tank elevation of 41.42 ft. This does not meet the freeboard
target of 1.5 ft. However, this is expected to be large enough to not cause significant hydraulic
issues. The same issue was identified for the PHF scenario , with a water surface elevation resulting
in 0.2 ft more freeboard . The overall 1. 44 ft difference between the top of tank elevation and water

surface elevation is also large enough that it is not expected to result in significant hydraulic issues

(5) Headworks Automatic Fine Screens: The water surface elevation  upstream of both fine screens is
expected to be 58. 66 ft and the freeboard would be 1. 84 ft. This is less than the required freeboard
of 2 ft, but close enough that it is not expected to result in significant hydraulic issues. The same
issue and water surf ace elevation were identified for the expansion to 12.5 MGD MLE at PHF.  This

also could be addressed with the new screens.

STs T&8seP b i E Nebth Kle®jia£ efEE-bof eCe N
Adjustments to weir gates and minor modifications of weirs are recommend ed to improve flow

control and plant hydraulics at peak flow. The recommended general modifications that are similar to

previous scenarios are described below.

STs TS8IsPTaILTis] /[ECEPEBDCe:Ti-iEGAL AE] »&a=+T1

For the existing plant, th e elevations of the effluent Cipolletti weirs of trains Nos. 1,2,3 and 4 are 28.75
ft, 28.75ft, 28.54 ft, and 29.55 ft respectively. Currently the flow distribution between the chlorine

contact tanks is adjusted by throttling a valve upstream of the new ch lorine contact tank. All effluent
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Cipolletti weirs should be set to the same elevation of 28.5 ft. This would allow the plant hydraulics to
split the flow equally. The hydraulics of 42 -inch lines and CCC weir elevations should be evaluated

further in preli minary design to maximize the CCC volume.

STs TSIshyS*TES+ B4 D=+ Cj 47 DCeN jhC=+j]] arf
The County stated that the wide weir gates in the filter splitter box are too large to practically use for

adjusting the flow split between the two existing set s of filter basins at the August 2022 site visit,

stating that a small adjustment in height makes a large change in flow split. With an expansion,

including the need to send more flow to the retrofitted AquaDiamond filters, it is recommended that

the County use weir gates to split the flow rather than yard piping valves. An evaluation using the

hydraulic models determined that the shortest width weir gates that could be accommodated within

the hydraulic profile are 7ft (See section 0). This is still a large weir gate, but it should improve

operability if decided to make this change in the design phase.

STsTS!shlal Tisj ! EeO+@dg! aiTeO+@0 -ET+E ai
The weir gate elevations were adjusted for 1 ft of freeboard as noted in Visual Hydraulics report.

STsTéspFg +eEEC | haT E] +eEEC | a0ebDbAE
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For all aeration tanks the 10 State Standards recommend 18" of freeboard. If a mech anical surface

aerator is used (as is the case here), the freeboard requirement is increased to 3 feet to protect against

windblown spray and other similar issues. The original facility design included and permitted 1 foot

of freeboard. The design standard for this CERIs to maintain the 1' as originally designed. Based on

the existing tank construction, it is recommended that additional splash guards be installed near the

aerator to minimize wind driven spray (similar to the current splash guards on SEWRF basin no. 3).
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To allow for the planning of projected future capital costs associated with the expansion of the NRWRF
Table 4.27 present a summary of the conceptual project costs based on the expansion and conversion

of the NRWRFto an AADF capacity of 12.5 MGD with AGS. This cost opinion has been prepared
meeting the classification as an AACE Class 4 cost estimate. As such, it should be noted that the level
of project definition associated with this cost estimate is less than 15%. Per the definition of an AACE
Class 4 cost estimate, the expected range of accuracy for t his cost estimate on the high end is +20%
to +50% and -15% to -30% on the low end. As a result, the total opinion of probable project cost listed
below may vary from $ 185,516,000 on the low end, to $ 397,535,000 on the high end. Various factors
may combine to result in cost fluctuations within this range including fluctuations in market

conditions, changes in project scope, improved project definition, and value engineering. Headworks

corrosion mitigation estimated costs have been included.

In estimating con struction costs, it is assumed that the new upgrades and equipment are being
installed at present day costs. Further, markups are used to estimate the costs for site improvements,
yard piping, electrical improvements, 1&C and SCADA, and indirect costs incu  rred by the contractor(s).
The markup factors listed below for direct project costs including sitework and demo, yard piping,
electrical, and SCADA/I&C are based on recent project experience, anticipated project scope, current
market conditions, and input from local contractors. The markup factors listed below for indirect

project costs incurred by the contractor are based on the following:
1 Mobilization/Demobilization = 5% per WEF MOP 8

1 General Conditions = $150,000 per month per input from local contract ors for a project of this

general scope and duration

M Contractor Overhead and Profit=2 0-25%

1 Maintenance of Plant Operations = 4-8% per input from local contractors for a project of this
general scope and complexity
1 Contractor Bonds/Insurance = 4% per local contractors for projects of this general scope and
cost
-
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An estimating contingency is also applied to all facility and disciplines estimates due to the preliminary
nature of this evaluation to account for additional costs tha  t will be realized during the detailed stages
of design. Project cost escalation between present day and the estimated date of project bid opening
in 2027 is included to estimate the rate of future inflation. Estimated inflation has been included to
aid in capital improvement planning, however, this should be re -evaluated annually and capital
improvement budgets adjusted accordingly. Finally, engineering, administrative, and legal costs were

estimated based on the direct construction costs at present day co  sts.

Costs were estimated based on past projects of similar size and scope; and McKim & Creed has no
control over the costs of labor, materials, and equipment in the future. This is only an estimate of

conceptual construction costs based on materials and  equipment costs as of November 2022.
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Table 4.27 Cost Opinion for NRWRFExpansion to 12.5 MGD AADFwith AGS

Description Cost

Mobi li zation/ De(nbo%)i | i zati on $5, 1,2050 0

Structural/ Mechanical

Headwor ks Umprovements and Rehab $6, 0P0O0O

Headwor ks Splitter Box and RAS Connec $200, 000
AguaNereda System for 5.0 MGD $20, 5080
Aerator Umprovements for Ex. Carrouse $3, 8,0000 0

Repl @ceari fier Mechaht shi &met €B: 110 $2200, 000
Repl ace RAS Pumps and Add Parallel RA $6 0,0000

AqguaDi amond Filters: Two Retrofitted $6 , 7,5000 0

Addi tional Sodium Hypochlorite Storag $30,0000

Low Ser CooneePSi on, Hi gh Service PS, 5 $10, 83000

Second Pl ant Drain PS

$1,100, 000

Gravity Belt Thickeners (Two), Pol yme

$2,500, 000

New SHT Bl owers and Diffusers

$1700, 000

Structural/ Mechanical Subtot al $65463, 000
Ot her Direct Cost s
Overall Sitework and Demo (10 %) $5,650, 000

New Reject Pond (LS)

$4,900, 000

Yard Piping (25%)

$14,120, 00!

El ectrical (20 %)

$11, 295, 00

El ectrical Buil ding (LS)

$1,600, 000

SCADA/ 4Y&C (18 %)

$10,165, 00!

Ot her Diosést Subtot al

$47,730,00

Undir ct Cost s

General Conditions (LS)

$4,500, 000

$20,840, 00

Mai nt enance of Plant Operations (MOPO

$8,340,000

Contractor Bonds/ Unsurance (4%)

$4,170, 000

e
a

Contractor OH&P (20%)
e
a
e

Undirect Costs Subtot al

$37,850, 00

Construction Subtot al

$147,168, 0

Estimating Contingency (30%)

$44,155,00

Opinion of Probable Construction Cost

$191, 323, 0¢(

Unfl ation, Compounded(BfnAahunal Ugdi |

$52,860, 00!

Opinion of Probable Construction Cost

$244,183, 0

Engi ne € 2i0 869

$20, 840, 00!

Opinion of Probable Project Cost

$265, 023, 0C
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Operation and maintenance costs for secondary treatment were estimated based on information

from the manufacturer , see Table 4.28 and Table 4.29. Labor for maintenance was not included. The
purpose of this was for comparison of secondary treatment processes. A 20 -year net present value

was calculated based on an annual discount rate o f 2%.

The estimated O&M 20 -year net present value for this alternative was $6.9 million dollars , which was
$1 million dollars less than the MLE expansion alternative. The biggest difference in operational costs

was for aeration .

Table 4.28 MLE Portion O&M Costs for Net Present Value Calculation 12.5 MGD AADF

Par amet er

Aer at orAAIRreat 55 41.0 k W
Aer at orAAIPFoatal f 330 246. 1 k W
RAS HP 71.5 53. 3 k W
R HP 70 52. 2 k W
Tot al HP 526. 5 351. 6 k W
Parameter
MLE Energy per 30805014 k Wh
Power Cost Rat¢ $
Coster Year $ 308

Par ameter
Esti mated Other A $
Par ameter
YearORWO&M Cdst ¢ $

1Does not include energy costs listed separately
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Table 4.29 AGS Portion O&M Costs for Net Present Value Calculation 12.5 MGD AADF

Par amet er

AGS Ener gy kfver 2533
Par ameter
AGS Energy( lpWh) 924, 5¢
Power Cost Rate¢ $
Cost $ 92455

Par ameter
Esti mated Other A $ 1764
Par ameter

Every 2 Years C $ 7575
Every 3 Years C $
Every 5 Years C $ 5270
Every 7 Years C $ 5840
-
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As an alternative to the expansion with currentlimits and County goal of 10 mg/L effluent TN, Manatee
County has also requested the evaluation of the expansiontoa  AADFcapacity of 12.5 MGD that can
produce treated effluent meeting Florida Advanced Waste water Treatment water quality
requirements. As noted in  Section 1.1, the AWT standards described in 8 403.086, Fla. Stat. (2021)
require effluent pollutant concentrations to be less than or equal to 5 mg/L cBOD5, 5 mg/L TSS, 3 mg/L

TN, and 1 mg/L TP.

Note that § 403.086, Fla. Stat. (2021) includes provisions to waive the compliance requirements for
phosphorus where it can be demonstrated that phosphorus is not a limiting nutrient in the receiving
water bodies. While the NRWRFdoes not discharge effluent to any surface water bodies, it may be

inferred that the compliance r equirements for phosphorus would be based on indirect discharge of

reclaimed water to the surrounding water bodies such as the Manatee River, Terra Ceia Bay, and
Tampa Bay. It has been demonstrated that nitrogen is the limiting nutrient in Tampa Bay and ot her
saltwater bodies onthe coastof Florida. 4n addition, nearby WRFAs such as

F. Current AWTP have been granted waivers for compliance with the AWT effluent phosphorus
requirements. Therefore, it is expected that the compliance requirements for effluent phosphorus
would be waived for the expansion of the NRWRF using processes capable of meeting AWT
requirements if needed . As a result, the following evaluation of the NRWRFexpansion alternative to
meet AWT requirements is based o n meeting effluent limits of 5 mg/L cBODS5, 5 mg/L TSS, and 3 mg/L
TN, excluding the requirements for TP. However, the County preferred treatment process can meet

the effluent TP of 1 mg/L or less if needed.
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Under this alternative, the  NRWRFmust be converted to a new secondary treatment process since the
existing MLE process is not capable of meeting effluent TN concentrations of 3 mg/L or less. The
Co u n tpyefareed process is aerobic granular sludge (AGS). The County is currently planning an
expansion at the SEWRF by adding AGS as a parallel secondary treatment system. Converting to AGS

is also consistent with other recent County WRF evaluations.
§TsDCeN EEP 7leBRIBDF;iei §STS
The total basis of design flows and loads for the expansion to 12.5 MGD AADF to meet AWT

requirements with AGS were the same as in Section 4.2.1 Flow and loads for 1 2.5 MGD , and the

new AGS secondary treatment system would treat 100% of the flow.

STSxT edai il : nECLH BSTAE»MEHS | O
TheCount yAs PAWeproeessregatliated was an AquaNereda aerobic granular sludge (AGS)
system. AquaNereda by Aqua -Aerobic Systems, Inc. is the exclusive provider of this innovative main
liquid stream aerobic granular sludge (AGS) process in the US. The key innovation with this process is
that the mixed liquor liquid/solids separation by gravity settling happens in a fraction of the time and

at much higher MLSS concentrations compared to conventional active sludge (CAS) secondary
clarificatio n. AquaNereda is based on the conventional sequencing batch reactor (SBR) process, with
several modifications to select for the growth and maintenance of granulated activated sludge
particles. The granular activated sludge that is unique to the AquaNereda process settles much faster
than conventional activated sludge flocs, and each granule simultaneously consists of aerobic, anoxic,
and anaerobic conditions that enables enhanced nutrient removal. AGS is an intensification process
that has reduced volume an d footprint requirements due to higher MLSS concentrations compared

to CAS processes. Intensification processes are sometimes a necessity to increase facility capacity with

limited available land or to meet more stringent effluent requirements.

The AGS process has proven results in Europe, and , at the time this CERwas written in fall of 2022,
there is one operational facility in the US, one demonstration facility, and multiple facilities under
construction currently. AGS is a suspended growth activated sl udge process that does not require
media, membranes, or mineral addition. With the exception of the SRB batch process for AGS, the

operation of an AquaNereda system is not much different than a traditional CAS system. Aqua -Aerobic
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Systems, Inc. has offered SBR treatment systems for over 35 years according to the website, and there
are numerous SBRs at municipal wastewater treatment facilities in successful operation throughout

the US. Three risks with implementing this process at the  NRWRFas described here in are: 1. Loss of
or inability to maintain granules; 2. Operating two parallel, separate secondary treatment processes;

3. Inherent unforeseen challenges associated with this innovative technology. On the second point,
Manatee CountyAs c utratoe and op&vRibns siaff statad ithat they are willing to
operate dual processes , which is anticipated for some duration even with a complete conversion . The
County has chosen to do this with a current project in design for the SEWRF, which includes est  imated
capital cost savings compared to CAS expansion. Aqua -Aerobic Systems, Inc. has also stated that there
are benefits to the existing CAS process when run in parallel with AquaNereda. Regarding the first and
third points the AquaNereda process has been in full scale operation for many years at multiple
facilities in Europe, and the technology has built -in controls and process pressures to grow and
maintain the granules. It is reasonable that risks of unforeseen challenges with this innovative

technology could be avoided with enhanced focus on implementation and operation.

The following processes require improvements or additional capacity to expand the facility to 12.5
MGD AADF with expansion of the AGS system with  AWT limits including TN of 3 mg/L or less. If not

noted the existing unit processes have sufficient capacity for the additional flow and loading.

Conversion of the secondary treatment process to  anew 12.5 MGD AGS treatment system . Note that
processes and equipment noted below are based on t he AquaNereda preliminary design report
included in Appendix F. It is anticipated thatth e NRWRFwill have already been partially converted to
AGSand just the balance of tankage and equipment would be needed for the AWT conversion in that

case.

Headworks improvements and rehabilitation
Addition of a new 12.5 MGD AGS treatment system
New electrical building for AGS expansion

Modifications to the Headworks Splitter Box and Return Streams

= =4 =42 =4 =

Decommissioning of the existing MLE Carrousel basins, secondary clarifiers, and associated

components

==

Conversation of existing granular media ABW filters

estimated for 12.5 MGD expansion)

=

Upsizing of filter effluent piping
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Additional sodium hypochlorite storage

Conversion of effluent pump station to low service pump station

New high service pump station

New 5 MG ground storage tank

Two gravity belt thickeners (one duty / one standby), sludge pump system, and canopy

Replacement of BFP polymer system

= =4 =4 -4 -4 A -4

New 7 MG Reject Pond using a portion of the east RCW pond

For the first phase of the conversiont he SRS feed to the new AGS process must be split off prior to
any introduction of RAS from the MLE process (phasing is discussed in Section 5.8). RASand combined
PD PS effluent is returned to the common channel where itis combined with SRS in the westernmost
channel. Modifications to return lines, discharge location s, and operation of Headworks Splitter Box
are needed as described in Section 4.3.2. For a complete conversionto AGS the southernmost section
of the west channel in Headworks Splitter Box would require similar modification s recommended for

AGS feed.

Influent to each AGS reactor must be controlled with a valve and flow meter to regulate the influent
flow. Therefore, the existing weir gates in the Headworks Splitter Box should be evaluated during
preliminary design. The flow into each reactor must be regulated and monitored by the AGS control

system according to Aqua -Aerobic Systems, Inc.

§TS; +] &8 XTCEE RMICH5
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Figure 5.1 shows the proposed additional infrastructure and accessories necessary to expand the
NRWRFto meet the future AADF AWT capacity of 1 2.5 MGD based the replacement of the existing
MLE process with a new AGS system. A proposed process flow diagram for the expansion of the

expansion of the existing process with AGS is also included in Figure 5.2 below.
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Figure 5.1 Proposed General Arrangement for NRWRFMLE Expansion to 12.5 MGD AADFAWT

Y
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