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Purpose & Background

Regulatory requirements
State of good repair needs (SOGR)
Plant optimization

Flood resiliency
Obijectives consistent with PlaNYC
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Purpose & Background

Commissioned in 1939
5t largest of NYC’s 14 WWTPs — 150 MGD DDWF

Serves ~850,000 residents in 23.8 mi? combined sewer drainage
area

Part of NYC BNR program




Purpose & Background
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Facility Benchmarking

KEY OBJECTIVES.:

Review major expense and operating data
Compare Bowery Bay WWTP with other DEP WWTPs




Facility Benchmarking
FY13 Total =$19.5 M

Personnel

Ener
45% 24

29%

Solids Chemicals
Handling 7%
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Facility Benchmarking

_ MAJOR EXPENSE CATEGORIES
C::I(?i:y TOTAL EXPENSE | Other Than Personnel | Energy & Chemicals | Energy & Solids | Chemicals & Solids

WWTP (MGD) Rank $/IMG Rank $/MG Rank $/MG Rank $/IMG Rank $/MG
NC 310 1 $470 6 $309 7 $235 7 $273 2 $111
BB 150 2 $485 1 $265 1 $173 2 $230 4 $126
Wi 275 3 $501 7 $312 5 $221 6 $242 9 $162
OH 120 4 $506 5 $302 4 $212 1 $226 10 $166
Cl 110 5 $523 2 $281 2 $188 4 $238 5 $136
HP 200 6 $524 3 $291 6 $223 3 $237 3 $123
JA 100 7 $532 4 $297 3 $204 5 $240 8 $151
NR 170 8 $662 1 $404 11 $314 10 $321 12 $173
Tl 80 9 $704 8 $348 8 $250 9 $307 7 $138
RH 60 10 $881 9 $351 9 $265 8 $300 6 $138
PR 60 11 $894 10 $401 10 $306 1 $329 1 $167
OB 40 12 $1,041 13 $492 12 $366 13 $433 13 $187
26 85 13 $1,171 14 $633 14 $431 14 $495 14 $340
RK 45 14 $1,242 12 $434 13 $397 12 $404 1 $67
Range 40-310 $470 - $1,242 $264 - $633 $173 - $431 $226 - $495 $67 - $340
Flow-Weighted Average $591 $333 $242 $274 $149
Bowery Bay $485 $264 $173 $230 $126
Difference $106 $69 $69 $44 $23
% of Difference 100% 65% 65% 41% 22%




Facility Benchmarking

Other than Personnel, $/MG
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Facility Benchmarking

Second lowest operating cost:
Primary treatment and gravity thickening performance
Substantial aeration upgrades and automated DO control
High-level interceptor — low static lift
Disinfection efficiency (hypo usage, TRC)
Ferric chloride and polymer usage efficiency

Observations could help drive future upgrades/
design features

Insight into potential savings at other DEP WWTPs



Facility Benchmarking

Projected Annual Aeration Energy Savings Based on 2013
Bowery Bay WWTP Aeration Energy as Benchmark

‘fg? $2.000,000
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Facility Benchmarking

Potential Annual Savings in Chemical Costs Using 2013
Bowery Bay WWTP Chemical Usage as Benchmark

$1,200,000

Chemical Unit Cost
Hypochlorite $0.73 / gallon

$800,000 Ferric $1.10/ gallon
Polymer $2.30 / active pound
$600.000
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$0 l .
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Annual Savings ($/year)

* Ferric usage based on 40 Ibs ferric / ton dry solids entering dewatering (dewatering plants only)
* Hypo savings based on BB gallons hypo / MG treated ~ 10 gal/MGD
* Polymer savings based on 28 Ibs active polymer / ton dry solids entering dewatering

During benchmarking analysis, it was noted that 26" Ward WWTP is significantly under dosing ferric at
about 25% of recommended dose
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Summary of Recent Work

KEY OBJECTIVES:

Summarize major upgrades and capital investments

Review key findings from recent studies which may
impact plant reliability or efficiency

Correlate findings to inform recommendations for
future projects




Summary of Recent Work
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Summary of Recent Work

Bowery Bay
Critical Flood Elevation

= 15.5 ft NAVD88

15

2013 Advisory 100-Year Floodplain Source: FEMA; CUNY Institute for Sustainable Cities|

Projected 2020s 100-Year Floodplain
Projected 2050s 100-Year Floodplain
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State of Good Repair (SOGR) Needs

KEY OBJECTIVES.:

Review asset assessment and risk scoring framework
Summarize 2009 and 2014 results
Develop candidate list of SOGR projects

|dentify synergies with storm surge resiliency needs

Correlate findings with previous chapter to inform future capital
projects




State of Good Repair (SOGR) Needs

Asset condition assessment and risk scoring
framework

STER 1 STEP 4

Asset Risk Score
Components

» Physical Condition Score (1~ 8)
» Performance Score (1-5)
» Criticality Sceee (! <)

» Review top range of
Group 3 assets for
sdvancement to Group 4

STEP 5

Overall Asset
Risk Score

Bundled Asset
Analysis

» Group by Process and

Risk Score
+ Performance Agpusted Risk Group

Possitle Score Range
2 - 30)

Risk Group

-3 §
B-29
P-uw

Inform the
Prioritization of
Future Capital
Projects

4-75%
<4




State of Good Repair (SOGR) Needs

Full 2014 Asset Database (1,213 Asset Groups)
100%
Group 1_ : 7% 7% 13%
VeryoLg;z Risk 30 /0
80%
60%
Moderate Risk 40%
14% i
(175)
25 1%
20% 16% -37%

. H

Liquid Solid General

Stream Stream Facilities
(268) (238) (707)

Solid Stream in Relatively Higher Risk

®4 - High Risk * 3 - Moderate Risk ®2 - Low Risk ®1 -Very Low Risk " Missing Score
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Regulatory and Programmatic Drivers

KEY OBJECTIVES:

Determine impact of near-term and long-term
regulations (speculation)

Assess programmatic drivers for more efficient
processes

Determine buildable envelope

Including utilizing land in surrounding area
Code review of existing buildings
Determine regulatory and programmatic triggers



Regulatory and Programmatic Drivers

Limit of Technology
Technology Limit Type
mg/L Ib/day
Full-Step 2017 9-9.5 8,500 TMDL trigger limit
BNR
w/
Carbon | 5449 9-9.5 10,000 TMDL trigger limit
Battery E Effluent 65 7,000 Assu.mgd rllumerlcal
TN limit trigger
_Battery E w/ DN 35 3,500 Assu.mgd rllumerlcal
Filter or MBBR/DAF limit trigger




Regulatory and Programmatic Drivers

Regulated . . .. Compliance
Effluent Current Limit Proposed Limit Alternatives Next Steps
Chior/dechior Continue Integrated
TRC 2.0 mg/L 0.19 mg/L UV disinfection . J .
. Planning Studies
Ozonation
. Increased chlorination :
Enterococcus /a 130 CFU/100 mL daily UV disinfection Continue Integrated
35 CFU/100 mL monthly . Planning Studies
Ozonation
Application of water .
Cyanide 75 Ib/d 13 Ib/d effect ratio to increase aCO'r's\t/’;’Ir?rt(':r’: SE%
limit by a factor of 2.7 PP



Regulatory and Programmatic Drivers

Regulated Current Limit Compliance Alternatives
Effluent
Cla.ss A.or B n/a PSRP or PFRP processes
Biosolids
Superfund n/a Increased CSO controls
Nitrous Oxide n/a Alternative SCT processes
T o . y Filtration, activated carbon, and/or
race Organics a AOP
Phosphorus a Biological, Physical Chemical,

Removals/Nutrient Recovery



Regulatory and Programmatic Drivers

Bowery Bay WWTP Long-Term Site Plan

(in Response to Regulatory and Programmatic Drivers)
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Optimization Evaluations

KEY OBJECTIVES.:

|dentify opportunities to improve performance or efficiency

Evaluate using process and energy modeling

Select optimization concepts that are sufficiently beneficial to
implement




Optimization Evaluations

Relocate BB sludge to WI for dewatering
Sidestream treatment with ANAMMOX processes
Ammonia-based DO control

Incorporate baffle walls in final settling tanks
Gravity belt thickeners (GBTs) for WAS thickening
Chemically enhanced primary treatment (CEPT)
Sidestream returns

Hydraulic balancing of flow (hydraulic model
development)



Optimization Evaluations
(Courtesy BWT)

Spare centrifuge capacity at Wi Proposed:

e 2016: from 2.3 MGD to 4.3 MGD'
BB sludge flow: 0.53 MGD?

« Shutdown BB dewatering
* Transship sludge to WI WWTP

e Consider advanced treatment for

centrate
Opportunity for
cost savings Analysis:
1. Impact on BNR and TMDL - OK
2. Chemical usage - REDUCED
3. Dewatering capacity at WI -
SUFFICIENT
4. Sludge Storage Capacity at Wl and BB
- SUFFICIENT
5. Sludge Marine Vessel availability—
SUFFICIENT (SOME SCENARIOS)
Notes: 6. ANITA-Mox Requirements —

1. 12 out of 16 centrifuges in operation at WI for a 4.3 MGD hydraulic treatment capacity.
2. 0.53 MGD based on data from 7/1/2012 to 4/30/2013.

OVERALL SAVINGS



Optimization Evaluations
(Courtesy BWT)

BB dewatering shut down + sludge/centrate to WI with ANITA-Mox:

Item Capital O&M
Barge (fuel & crew) $0 ($1.2 M)
Energy for dewatering (elect, fuel oil, gas) $0 $0.3 M
Energy for new ANITA-Mox pumps/mixer $0 ($0.1)
Chemicals (polymer, glycerol, alkalinity) $0 $4.7 M
Maintenance of BB dewatering Facility $0 $0.3 M
Energy for Aeration $0 $0.3
Planned Capital investments and Repair $24.5 M $0M
Resiliency $4.0M $0.08 M
ANITA-Mox Facilities ($21 M) $oM
Subtotal Savings $7.5M $4.4 M

Annualized Projected Savings (over 20 years)* = $3.7 million per year

*Note: For 20-Year NPV Cost Analysis use 3% interest rate
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Emerging Technology

KEY OBJECTIVES.:

Summarize the key emerging and innovative technologies
applicable to the Bowery Bay WWTP

Provide insights into creating a resource recovery facility of the
future at the Bowery Bay WWTP




Emerging Technology

Nitrogen Wet Weather
Mainstream Nitritation and Denitritation DensaDeg™ (Ballasted flocculation)
Mainstream deammonification Actiflo™ (Ballasted flocculation)
Aerobic granular sludge CoMag™ (Ballasted flocculation)
Disinfection Microscreens
UV (Disinfection) Class A/B Biosolids
UV-H,0, (AOP) Co-digestion of high-strength, organic wastes
Ozonation (AOP) Enhanced municipal solids lysis - Thermal

hydrolysis
Biological activated carbon yaroly

Enhanced municipal solids lysis — Chemical,

Resource Recovery mechanical, electrical WAS lysis

Nutrient Recovery — Struvite harvesting
Energy Recovery — Boilers

Energy Recovery - Internal Combustion
Engine

Energy Recovery- Combustion gas turbine/
Microturbine



Emerging Technology

New York City Plant of the Future
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Moving forward, it 1s recommended that a conceptual level planning estimate and business case
evaluations be performed to help prionitize which of these emerging technologies are suited for
application at Bowery Bay.

Drivers for Emerging Technology Upgrades

1) Chemically Enhanced Primary Treatment to meet future wet
weather capacity.

2) Mainstream Deammonification/SND to meet lower TN limits
and reduce energy & chemical costs (OneNYC).

3) UV AOP to remove CECs and inactivate coliphage.

4) WAS Mechanical Thickening to reduce sludge production and
increase digester capacity to produce Class B biosolids.

5) Enhanced WAS Lysis to reduce sludge production and
increase biogas/energy production and help meet OneNYC
goals

6) Co-digestion of source separated organic waste to increase
biogas/energy and help meet OneNYC goals.

7) CHP - use of high efficiency, low emissions engines to help
attain energy neutral operations and meet OneNYC goals.

8) Struvite Recovery to reduce O&M costs related to nuisance
struvite control/removal and help meet OneNYC goals.

9) SCT Deammonification - reduce energy and chemicals costs
of current SCT and help meet OneNYC goals.{* Not included
at plants without dewatering).




Summary



Summary

KEY OBJECTIVES.:

Summarize and synthesize the insights

Provide a list of needs to assist NYCDEP decision makers

Present order-of-magnitude capital costs
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Summary of Recent Work
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State of Good Repair (SOGR) Needs

100-Year FloodPlains: (@) March 2013 ABFEs

Bowery Bay WWTP Projected 20205
Asset R iSk G rou p Projected 2050s

@ VeryHigh
I ) 1 Headworks
1 ©® High 2 Headworks Pumping
20 8 Moderate 3 Primary Treatment
e ® Low 4  Aeration
- @ Verylow 5  Final Settling
Not Available S Do
7  Effluent Water
\l 8  Outfall
9  Sludge Handling
I\ 10 Dewatering
20 Lt' } 11 Dewatering Odor Control
* ° 20 12 SCADA
| 13 Pump and Blower Building
| 14  Hypo Storage Building
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Regulatory and Programmatic Drivers

Enterococcus
BAV - daily average BAV - monthly
average
Federal Standard 110-130 CFU/100 mL N/A
A”t'c'patefirfi‘zwery Bay | _130 CFU/100 mL 35 CFU/100 mL

*BAV = Beach Action Value

Couple with TRC: dechlor or UV/ozone



Optimization Evaluations

HEET Mod

el:

Solids Handling Filter Backwash
Return Return
Treatrvmnt
Y [ ras63askwhiyear |
90,941 kWh/year
Raw .
INFLUENT SCREENING a AR
PUMPING GRIT REMOVAL
CLARIFIERS
~ Duclogesl T
- Secondary Carfcaton
' 680,270 kWh/year
ANAEROBIC BIOLOGICAL PROCESS BIOLOGICAL PROCESS FINAL
TREATMENT INFLUENT CHANNEL BIOLOGICAL PROCESS EFFLUENT CHANNEL CLARIFIERS
% A 4
s il
= ;l
oo .
O
~ Tettay

| |

- PRant EMent Manage

EFFLUENT
FILTERS

78,830 kWh/yesr |

P PLANT EFFLUENT

DISINFECTION

|| sra17skwhjyear |

498,354 kWh/year

-G

REUSE PUMPING




Optimization Evaluations

Thickened Sludge Odor Control __ Influent Screens _ primary Clarification

Pumps 2.8% 0.5% 0.4%
2.8% o _
Anaerobic Digestion

SCT 2.9%

Clarification
0.5%

Primary Sludge and
WAS Pumping
6.2%




Summary

Mid-Term

$84 M

Recommended 10-Yeor QP

Long-Term
Only

25-Year QP - Long-Term Projects

Long-Term

Proposed 25-Yeor QP

Short / Mid-Term Project Drivers & Goals

Reliability $160 M

Regulatory - $18M

Long-Term Project Drivers & Goals

—

Reliability S68 M

Overall Project Drivers & Goals

- 2 T

Reliability $229 M

— P

Resiliency | s4sM




Summary

$250 M
41% m Completed Investments ($587 M)
m Active Work Orders and Improvements ($80 M)
¢ Work Orders ($34 M)
$200 M m Backlogged Work Orders ($34 M)
m Existing 10-Year CIP as of April 2015 ($190 M)
t $150M
-4
E
b7
-
z
— 20%
'?j-
O $100M
34%
$50 M
50 M e
Aeration Main Building Sludge Power Plant Facilities Final Settling Headworks Primary Disinfection
Handling and Distribution Treatment
Dewatering and
Emergency

Generation




Summary

$300 30

Average Asset Risk Score Legend
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15-23.99 High
5-1499 Woderate |
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Summary

Completed and Ongoing

Prior 10 Years Total
Completed | Active Work | Completed
Investments (Ongoing) | and Ongoing
(SM) ($M) (sm)

Process Area A B C=A+B
Aeration $239 M $15M | $254 M
Main Building $116M | $S0.1M | $116 M
Sludge

Handling and $64 M $13 M $7TTM
|Dewatering

Power

Distribution

and Emergency $46 M $O00M $46 M
Generation

|Plant Facilities $39 M $12M | $40M
Final Settling $30M | S06M | $31 M
Headworks $29 M $50 M $79M
Primary

¥ $25M $OO0M $25M
Disinfection $OM s$OM $OM
Total $587 M $80M | $667 M




Summary

Existing Plan

Total Existing
10-yr CIP and
Bacldogged Backlogged
Existing 10-yr | Work Orders | Work Orders
CIP (SM) (SM) (sm)
Process Area D £ F=D+E
Aeration SOM $02M $0.2 M
Main Building $3.9M $02M $41 M
Sludge
Handling and $30M $30M $60 M
Dewatering
Power
Distribution
and Emergency $6SM $0.1M $6SM
Generation
Plant Facilities | $5.7 M $08 M $6.5M
Final Settling $59M $09 M $6.8 M
Headworks $59 M $05M $60 M
Primary
I astmani $20 M $14M $21 M
Disinfection $OM $0.1 M $0.1 M
Total $190 M $34 M $224 M




Summary

Recommended Plan
Sron-Term Vo Term Long-Term
(2015 - 2020) 2020 - 2025 Total Revised 10, (2025 - 2040) Total Revised
(SM) o yr CIP (SM) SM) 25-yv CIP (SM)
|Process Area Descnption of investments Investments (SM) (G) Descroton of rvest—ects rvestmerts (SW) (M =FeGeH Descriction of rvestmerts Investments ($M) {J) K=leJ
(1) Arrorsa-Oased DO cortrol (OSM savings of
(1) Repiace memtrane Affusers (further stucy A ' ’
(1) Proce vements for le nd Myr (03% of |
Aeration ;&E'M'uarmew oG PPeng & SO2M 3 re g i ex 3 energy savings of S65M ”.9“ .ﬁgvofu‘r, (0 3% of anrwal expense total STTM “.9"
e $0.25 Myyr (1 3% of annual expense ot (FY13 .:215“_‘“;71"4”“
L D
(1) Storm surge resiiency needs (1) Lab and aoor rep SO.03 M
: ” ) (1) 8822 = )
IMain Bullding (2) -\4;:'- om;:r u::r‘ wIndows and egress and $18M 2) Defer BB.226 (Puro 83 B . ® $20M (1) B5-226 (Pump and Siower Bulkding) $394M $59M
NP Improveme long-term -$39 M
(1) Geit Biag S10rm SLrge resilancy Needs ,
” e : (1) Sctestream retum montoeng
(2) SOGR s for saal ‘_'w puTes. — s (2) CHP (Rurther studly reeded] (O&M savings of
condensate system, and HVAC repars (1) implemert GETs under B8-218_ resultng u $2.2 Miyr (11 3% of anrusl sotal
S'Udge (3) Decommession Dewaterng Bidg (O&M savings of SMV savings of $0.45 Myr (2 1% of srrual $30 N ;v; ‘. ‘,v (113% of » expense oty
Handling and  [50.8 My (4 6% of acrus experse total (FY13)) $2M expense ot (FY13 $89Mm :;ayp"" eyt $174 M $263 M
(4) Decommession Dewatering faciity once Wi and HP M - -
- 4 ~ -
Dewatering et - e slominsa o Eitanie 85223 $ ¢ rCo;)pnbr-;d Figh strength waste (further
khemical, SMV, and personnel savings of $0.9 Myr SVE'N'KAJ WAS Msis
(4 6% of annual expense total (FY13)) . ;
Power (1) Storm surge resiiency needs
e A4 morovements (MCC 155 - = =
Distribution = dpupectes byt e s (1) Defer BB 220 E-gan work 1o long Seem and (1) 88220
1:3: bar'!e:*,' cr;:vg'm for 130V OC syster $STS5M COMbIne with potental substation work due 10 -S$30m $43 M (2) Sofar panels $67T M $110M
and Emergency | °) Genertor area repars future segiatony arvers (3) New man substabon
(4) Acquire and on dead end porton of Sermen Bivd o
Generation jaccommodate future elecinoal work
(1) Storm surge resincy needs
(2) Service and Admin Bidg srprovements (1) Defier BE- 221 for extercr Ightrg 1 Dog deem
IPlant Facilities |2 Ses wol and dock work orders $38.3 M (2) Rermarng FY15 captisl rvestmerct for 88 ~$57TM $3am 1) 88221 $5M $44 M
(4) Misc galieres and HVAC work orders 205 (S0 7 M) consedered compieted
(%) Misc ste upgrades
- . {1) FST bafMe improvemants (additional O&M of
. N (1) FST gates and scum and WAS purmps. ) 0 W of )
IF"“' Setthing  [-) yiicors in serator eMuent channe: $1.1M $79M ?;‘12‘!“ (0 3% of arrusl expense total $38M $12M
(1) Storm surge resfency needs P o
- . (1) Remareng FY15 captal mvestmect r B5- e
IHemfks i:; :ﬁf"t"‘elu'w and HVAC repairs $21 M 200 (306 M '_ od ¢ " -SO6Mm $61 M (1) rcreased wet weather capacty $240 M $301 M
200 BIep NOOCH
|Primary T
(1) PST needs Iy ¢ "
Treatment (2) Secondary bypsss Lpgrede $18M s$23m (1) Microscreen Mters for rcreased capactty $41 M $64 M
(1) S90rm surge resiency neecs {1) UV gandecton (provsons for ACP)
|Disinfection (2) Outial rspection and reper SO5M (1) Chier 1 Dechior mmgroveseets $1I8 M ST1OM  [(2) reressed wet-weather capacy (further study $150 M $169 M
(31 CCT dewnlerng systen needed)
Total $553 M $11.3 M $291 M $T61 M $97TT M




