City of Kingston

/| 420 Broadway  Kingston, NY 12401

Combined Sewer
Overflow Long Term
Control Plan

October 2010

Report Prepared By:

Malcolm Pirnie, Inc.

855 Route 146

Suite 201

Clifton Park, New York 12065
(518) 250-7300

N\,;\LCOL

IRNI




Table of Contents

Contents
Executive Summary 1
1. Description of Kingston System 1-1
O O 41V o T o 1= o1 P RSS 1-1
1.2. Rondout Creek and TribULAry AFCa ........ccuuveereeeiiiiiiiiieie e e e e s seirree e e e e e s e sintaee e e e e e e s ennnneees 1-3
1.2.1. SOOIl SUIVRY ..ottt e et e et e e ab e e e e 1-5
1.2.2. Topography and FlIoodplain ...........c.eeiiiiiiiiiiice e 1-5
1.3, COlECHION SYSIEIM ..eiiiiiiiee ettt ettt e e e st e e e e sbb e e e e sbrreeeanneeeeans 1-5
1.3.1. WIIDUE SYSEEIM .o e e s e e e e e s s nnnneees 1-9
1.3.2. HUNEEE BASIN ...ttt ettt e et e e st e e s snaeeeeans 1-10
1.3.3. Broadway BasSin .........ccovviiiiiiiii 1-11
1.3.4. HAaSDIOUCK BaSIN ...ccooiiiiieeii e 1-11
1.4. Wastewater TreatMent PIant ... 1-11
1.4.1. Effluent REQUINEIMENTS ......oviiiiiiiiiee et 1-12
1.4.2. Facility DeSCHIPLION ......eiiiiiiiie et 1-12
2. Monitoring and Modeling of the Combined Sewer System 2-1
2.1. Monitoring Plan and Data ANAIYSIS .......c..eeiiiiiiiiiiiiiie et 2-1
2.2, PreCipitation Datal.........ocveiiiiiiiiie ettt st nnees 2-1
2.3, FIOW MONIEOE DALA ......ceeeieeiiee ettt e e e e e e s s bbb e e e e e s e s nbnneeeeaaeaeaanes 2-1
2.4, MOAEliNG APPIOACK ...ccoiuiiiiii ittt 2-3
2.4.1. Y01 111V 1= SRR 2-3
2.4.2. Hydraulic Model...........oooviiiiii 2-3
2.4.3. HydrologiC MOdel..........ccoovviiiii 2-4
2.4.3.1. Combined Sewer System Approach..........cccccccccviiiiiiiiiee 2-4
2.4.3.2. Wilbur Sewer System Approach..........cccccccceviviiiiiii 2-5
2.4.4. FIOW GENEIALION ..ottt 2-5
2.4.4.1. Groundwater INfiltration............oooiiiiiiiiiiii e 2-8
2.4.4.2. Base Wastewater FIOWS ..........coociiiiiiie i 2-8
2.4.5. Wet Weather Flow: Combined Sewer SYStems ........cccevvveeeiiiiieeeniiiee e 2-8
2.4.6. Wet Weather Flow: Wilbur SEWer SYStem .........cccoovveieiniiiee e 2-8
24.7. Boundary CoNdItiONS ..........ueiiiiiiiii e 2-8
2.4.7.1. RONAOUL Creek StAagE ....coiiuveiieiiiiee et 2-10
2.4.7.2. KiNGStON WWTF ..ot 2-10
2.5. MOdel DEVEIOPMENT ... 2-10
2.5.1. Hydraulic Model............ooooiiiii 2-10
2.5.1.1. CoNtrol StrUCIUIES .......uvvieiiiee ettt e e e s er e e e e e s 2-10
S R 0 O 14 [ = R 2-10
S V= T PR 2-11
2.5.1.1.3. PUMP StALIONS ... .eeeiiiiiieeeiiiiee ettt e e a e nnneeees 2-12
2.5.1.2. SEAIMENT......uiiiiiiei e e e e e e e e 2-12
2.5.1.3. Manning’s Roughness Coefficients ...........cccccciiiiiiiiiicc e 2-12
2.5.2. HydrologiC MOGEL.........c..ueieieieie e 2-12
2.5.2. 1. InpUt DAt SOUICES .......ccoeiiiiiiiiiiiieee e 2-12
2.5.2.2. Sewershed DeliN@atioN ............occuuiiiiiiiiiiiiiiiieee e 2-12
2.5.2.3. Model Subbasin Delineation Approach............ccccconiiiiiiiininiinnne 2-13

LCOL

NFIRNI

City of Kingston _
Combined Sewer Overflow Long Term Control Plan [
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Table of Contents

2.5.3. Dry Weather FIow Development ..........coooiiiiiiiiiiie e 2-13

2.54. Wet Weather FIow Development ........coccvvioiiiiieiiiee e 2-15

2.5.4. 1. ATBA...uiiii ittt 2-15

2.5.4.2. WILth c.eeiiiiiiiic e 2-15

2.5.4.3. IMPEIVIOUSINIESS ....ceieiutiiteeiitieeesteete e sttt e ettt e st e e seine e e e s nneeeesnnneeeas 2-16

2.5.4.4. Ground SIOPE.......cooeiiuiiiiiiiiiie it 2-17

2.5.4.5. INFIRIALION vviiiiiiii e 2-17

2.5.4.6. Overland Flow Manning’s Roughness Coefficients ...............ccc..e... 2-17

2.5.4.7. Detention STOrage.......cccuureiieeeii ittt e e s e st e e e e s e e e e e 2-18

2.5.4.8. RESPONSE TYPC ..ottt e 2-18

2.5.4.9. Model Parameter VAlUES ..........ccceeeiiiiiiieiiiiiee e 2-19

P2 G T |V oo [ W O 1 o] = L1 T I SRR TPRP 2-19

2.6.1. Defining Calibration EVENTS..........cooo i 2-19

2.6.2. Calibration PrOCESS .....oooiiiiiiieeie e 2-21

2.6.2.1. Discrete Event SIMUlationS.........c..cooiiueiieiiiiieeiiieee e 2-22

2.6.2.2. ContinUOUS SIMUIALIONS .......cooiiiiiiiiiiie e 2-22

2.6.3. Calibration RESUILS .......ooieiiiiieiie e 2-22

2.6.3.1. DryWeather Calibration.............ccccccceeviiiiii 2-23

2.6.3.2. Wet Weather Calibration............ccuueiiieiiiiiiiiiiieee e 2-23

2.6.3.2.1. Wilbur Sewershed Calibration ..........cccccoviiiiiiieeiiniiiee e 2-24

2.6.3.2.2. Hunter Sewershed Calibration...........ccccoecuveiiieiee e 2-24

2.6.3.3. Broadway Sewershed Calibration...........c.ccccceeviiiiieiiiieneiniiiee e, 2-24

2.6.3.4. Hasbrouck Sewershed Calibration ............cccccceveeiiiiiiiiiineee e, 2-24

2.6.4. Model ValidatioN .........oooeiiiiiiiie e 2-29

2.7. Baseline CONAItIONS ........uviiiiiieeiieiiiiie et e e e e e s e s r e e e e e s e ssnrreeeeeaens 2-29

3. Combined Sewer System Characterization 3-1

3.1, TyPICAl YEAr PEIOUS ......eeiiiiieeiie ettt ettt e e e e nnnee s 3-1

3.2, DIYWeEAhEr FIOW .....ccoiiiiiiiiiiiii ittt anne s 3-1

3.2.1. OVETAIL ...ttt e e e e e e eeaee s 3-1

3.2.2. WilbUr SEWEr SYStEM ... 3-2

3.2.3. HUNEEI SEWET SYSTEIM ....iiiiiiiii i 3-2

3.2.4. Broadway SEWEr SYSIEIM ......ccoiiuiiiiiiiiie e 3-2

3.2.5. HaShroUCK SEWET SYSTEM ....ccciiiiiii it 3-7

3.3, WetWeather FIOWS.........ouiiiiiiii et e e e e s e s nanaee e e e e e e e ennns 3-7

3.3.1. WilbUr SEWEr SYStEM ... 3-10

3.3.2. HUNTEr SEWET SYSTEIM ...uiiiiiii it e e anraaas 3-11

3.3.3. Broadway SeWer SYSteM .........ccovvviiiiiiiiiiie 3-11

3.3.4. Hasbrouck Sewer SYStem ... 3-11

3.3.5. WWTF INFIUENE FIOWS ...t e e 3-12

3.4. Combined Sewer System PerformanCe..........ccooiiiiiiiiiiiie i 3-12

3.5. Rondout Creek Water QUAIILY .........cccoeeiiiie i 3-15

3.6. Dissolved OXYGEN MEASUIEA .........uuiieiiiiiiieiiiiie ettt 3-15

3.7. Fecal Coliform SampPliNg..........eeiiiiiiiieiiiee e 3-15

3.8, TSS SAMPIING ..eeeeeiieeeiiie et e e e et e e e s e e e e e e e e e eaaaa s 3-18

LS [0 = L] [ SO 3-18

G @ Y T SRR 3-18

City of Kingston
Nﬁ%ﬁl Combined Sewer Overflow Long Term Control Plan ii

H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Table of Contents

4. Development and Evaluation of Alternatives 4-1
4.1. Consideration Of SENSItIVE AMEAS........ccciiiiiiiiiiiiie ittt nees 4-2
4.2, NiN€ MiNIMUM CONIOIS......uiiiiiiiiie ittt e s st e e s stbe e e e s ebeeeeenees 4-2
4.3. CSO Control Goals and Water Quality Standards...........cccccevriiireiiiiiieniiiee e 4-5
4.4. |Initial Screening of CSO TeChNOIOGIES .......ciiiiiiiiiiiiiii e 4-6

4.4.1. SOUMCE CONMIOIS....uiiiiiiiiiie ittt ettt e e et e e st e e e sbaeeee e 4-7
4.4.2. 1T oIS o] 01 1] oL PSPPSR 4-10
4.4.3. Sewer System OPtIMIZALION ........cuviiiiiiiiee e 4-11
4.4.3.1. Regulator ModifiCations ............coocuiieiiiiiieiiie e 4-11
4.4.3.2. Real-Time CONIOl........ooicuuiiiiiiie e 4-11
4.4.4, SEWET SEPATALION ....eeiitiiieeitiiee ettt 4-11
4.4.4.1. Complete SEParation .........o.ceeeeiiiiieiiiiiee e 4-12

4.4.4.2. Partial Separation (Stormwater Inflow Removal in Existing Rights of
LT 1Y) PO SRTPRT 4-12

4.4.4.3. Roof Leader (Gutters and Downspouts) and Sump Pump

DISCONNECHION ..ottt 4-12
4.4.5, ) (0] = 1o [P PPPPTPPT 4-12
4.4.6. TIEAIMENT ... 4-13
4.4.6.1. Retention/TreatMeENt ..........uviiiiiee e 4-13
4.4.6.2. Chemically Enhanced Primary Treatment (CEPT) .......ccccoevivieeennne 4-13
4.4.6.3. High-Rate Physical/Chemical Treatment (HRT)........coccocveiviiiiennnnn 4-14
4.4.7. DISINFECHION ... 4-14
O Sy % T O o1 (o T g =1 1o T o PRSP 4-14
4.4.8. UV DiISINFECHON ...eeiiie et eeee e e e s 4-15
4.5. CSO Control Alternatives: Wilbur, Hunter and Broadway .............ccccccevvviviviviinnnnnnn. 4-16
45.1. NO ACTION ...ttt e e e e e e e e e e e e s e eeeeeaeeas 4-16
45.2. Regulator OptimizZation.............ocueeei it 4-16
4.6. CSO Control Alternatives: HasbroUCK ...........ccuuueiiiieiiiiiiiiiiieee i 4-17
46.1. NO ACTION .ttt e e et e e e e e e et eeeeeaeeas 4-17
4.6.2. Regulator Modifications.............cccccvveiiii 4-17
4.6.3. Separation: Partial Separation .............cccccuvueuereieieirieieiein ... 4-18
4.6.4. Separation: Green INfrastrUCUre............uuvuvvieiiiiiiieiiieieieiieieeeee . 4-19
4.6.5. (0 = To = T 1= o1 RS 4-19
4.6.6. Treatment: DISINFECHON .........uuiiiiiiie e 4-21
4.6.7. Treatment: Retention/Treatment Basin. .........ccoooccvviiviie e 4-21
4.6.8. Treatment: High Rate Treatment ... 4-21

5. CSO Long-Term Control Plan 5-1
5.1. RecommeNded CSO LTCP ..ottt a e e e e e e s 5-1
5.2, Affordability ANGIYSIS .....cccooie i ———— 5-4

5.2.1. Financial Capability Assessment Methodology..........ccccoviviiiniiiiiiniice e, 5-4

5.3. Calculation of the Residential INICAtOr ............covveeiiiiiiiiiie e 5-4
5.3.1. Identification of Wastewater Treatment COSES ..........eveeeveeriiniiiiiiiiee e 5-5
5.3.1.1. Current Wastewater Treatment COSIS ..........ccccvviviiiiiiiiiiee 5-5

5.3.1.2. Projected Wastewater Treatment and LTCP COStS.........ccccceevriuvnnen. 5-6

5.3.2. Annual Residential Cost Per Household ..............occcviiveiee i, 5-6
5.3.3. Median HouSEhOoId INCOME........cceiiiiieii e 5-7
5.3.3.1. Residential INAICAtOr .........ccvveeiiiiiiiiiiieie e 5-8

5.4. Potential Annual Financial ImMpact ANAIYSIS ........coouiiiiiiiiieii e 5-9
5.4.1. Rate Impacts and Affordability ... 5-9

LCOL

NFIRNI

City of Kingston
Combined Sewer Overflow Long Term Control Plan 11
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Table of Contents

5.5. Implementation SChEAUIE ...........cccuiiiiiiie e 5-12
5.6. P0St CONSrUCHON MONITOMNG ...ceiiitiiiieiiiieeeiiii ettt e s e s e e ninneeas 5-7
5.6.1. Receiving Water Monitoring Plan ...........coooiiiiieiiiee e e e e 5-7
5.6.1. 1. INENT..coiiiii 5-7

5.6.1.2. Methodology and SCOPE ........ccoovciiiiiiiie e 5-7

5.6.2. Quality Assurance/Quality Control Plan ...........ccccceeveeeiiiiiiiiiecce i, 5-9
5.6.2.1.  FIEld WOTK ...oiiiiiiiii ettt sraee e 5-9

5.6.2.1.1. EQUIPMENt BIANKS ........oviiiiiiie e 5-9

5.6.2.1.2. Duplicate SAmMPIES ........ccoviuiiiiiiiiiie e 5-10

5.6.2.1.3. Laboratory BlanKS ...........cocueiioiiiiiiiiiiee e 5-10

5.6.2.1.4. Field Documentation During Sampling ..........ccocceveiniieeeiniieeeininen. 5-10

5.7. Combined Sewer SyStem MONItOMNG .......cociiuriieiiiiiieiiiee e 5-11
5.7.1. 111 0o To [o] [0 To | 2SS 5-11
5.7.2. RAINTAII DALA.......eeeeiiiiiiie et e e 5-11
5.7.3. Rondout Creek Stage, Flow and Volume.........ccccccceiviviiiiieeee e, 5-11
5.7.4. Water Quality Evaluations............ccoe oo, 5-11

6. Public Participation 6-1

List of Tables

Table ES-1-1: Kingston CSO System Performance (Baseline Conditions) ............cccccvvvvvvininininnnnn. 2
Table ES-1-2: CSO LTCP EStMAIEA COSt......coiiiiiiiieieeeieeiie ittt e e e e eeeee s 5

Table 1-1:
Table 2-1:
Table 2-2:
Table 2-3:
Table 2-4:
Table 2-5:
Table 2-6:
Table 2-7:
Table 2-8:
Table 3-1:
Table 3-2:
Table 3-3:
Table 4-1:
Table 4-2:
Table 4-3:
Table 4-4:
Table 5-1:
Table 5-2:
Table 5-3:
Table 5-4:
Table 5-5:
Table 5-6:
Table 5-7:

Kingston SPDES Permit LIMitS ..o 1-12
Summary of Network COMPONENLS ......coovvviiiiiiiieee e 2-4
Typical Orifice Model Parameters.........ccoooeii i 2-11
Typical Weir Model Parameters .........oooiiiiiiiiiiiee et 2-11
Summary of Hydrologic Model Detail.............oooiiiiiiiiiie e 2-13
Typical Imperviousness DY Land USE ........ccoociiiiiiiiiiiiiiiiee et 2-16
Typical Overland Flow Roughness CoeffiCients ..........ccceeiiiiiiiiiiiei e 2-18
Subbasin Model Parameters...........uuuiiiiee i 2-20
Monitoring Period Events and Selected Periods for Calibration and Validation ...... 2-21
Dry Weather Flow Distribution ..., 3-1
Baseline Condition Typical Period Overflow Performance Statistics....................... 3-14
Geometric Mean of 2007 Fecal Coliform Samples ........ccccccvvvvviiiiiii 3-18

Hasbrouck Typical Year Top Ten EVeNtS.........cccooviviiiiiii 4-6

Preliminary Screening of CSO Technologies..........ccccccveviiiii 4-8
Wilbur, Hunter, Broadway Optimized vs Baseline Conditions ................cccccoceveee. 4-17
Hasbrouck Performance: RTC vV BaSeliNe .......cc.cooiiiiiiiiiiiiiiicc e 4-18
CSO LTCP COSES DY SEAQE ....eeiiiuiiiiieiiiiie ettt 5-3
US EPA Residential Indicator Financial IMPacts ..........ccoooieiiiiieiiiiieeiieeee e 5-5
Actual FY 2009 O&M EXPENSES.......vuiieiiiiiieeiiiiee e sitiee e st et e e sibee e e snbee e e s snbeee e e nees 5-5
Projected FY2010 Capital EXPENSES ...cccoiiuiiiiiiiiieeiiiiiee ettt 5-6
Annual Residential Cost per HOUSENOI ...t 5-7
Residential Cost and % of MHI (the Residential Indicator) ...........ccccceeeiiiiiiiiieieiennnes 5-8
Anticipated Rate Impact on Residential CUSIOMENS..........cooiiiiiiiieiiiiiiiiiiieeee e 5-10

LCOL

NFIRNI

City of Kingston _
Combined Sewer Overflow Long Term Control Plan v
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Table of Contents

List of Figures

Figure ES-1-1: 2007 Rondout Creek Fecal Coliform Sampling and Geomeans...............c.ccccuvuneee. 2
Figure ES-1-2: Kingston CSO Long Term Control Plan...........cccovvvei i 4
Figure ES-1-3: Kingston CSO LTCP Implementation Schedule (Long Schedule)...............cc......... 6
Figure 1-1: City of Kingston Land Use Mapping........cccuueereeeiiiiiiiiieieeeeesiiiinieeeeeeesssnsnneeeeeeesnnnnns 1-2
Figure 1-2: Lower Hudson River WatersSheds ..........ccuuveeiieeiiiiiiiiiiice et e et e e 1-4
Figure 1-3: City of Kingston, Ulster County, SOil SUIVEY ..........cccuveiieeeii i crinieree e 1-6
Figure 1-4: City of KingSton TOPOGIaPNY .....ccoitiiiiiiiiiieiiiete ettt 1-7
Figure 1-5: Collection System SChEeMALIC .........ceeeiiiiiiiiiiie e 1-8
Figure 1-6: Hunter OVEITIOW WEIN ........coi ittt e e 1-10
Figure 1-7: Kingston WWTF FIOW SChEMALIC ........ocvviiiiiiiiiiiiiieie et 1-14
Figure 2-1: Collection System Schematic with Flow Monitoring Locations..............cccceevvvveeennnne 2-2
Figure 2-2: Typical Wet Weather Hydrograph with Rainfall Derived Run-off...............c..cccee 2-6
Figure 2-3: Dry Weather Flow Day COMPAIISON ..........uvriieeeiiiiiiiiiereeeeesssiinineeeeeessssnssnneeeeessssannns 2-7
Figure 2-4: Weekday and Weekend Diurnal Patterns..........cccccccveviiieee, 2-9
Figure 2-5: Kingston Sewershed Delineation .............ccccccoeveveiiii e, 2-14
Figure 2-6: Wilbur Calibration Sample: Influent Flow Meter, October 23 and 27...................... 2-25
Figure 2-7: Hunter Calibration Sample: Influent Flow Meter, Oct 23 and 27 .........c.ccccceveveee. 2-26
Figure 2-8: Broadway Calibration Sample: Influent Flow Meter, Oct 23 and 27 ....................... 2-27
Figure 2-9: Hasbrouck Calibration Sample: Influent Flow Meter, Oct 23 and 27 ...................... 2-28
Figure 3-1: Wilbur Influent Sewer Scattergraph ..o 3-3
Figure 3-2: Hunter SCattergraph.........ccoo i 3-4
Figure 3-3: Broadway ScCattergraph.........ccccooiiiiiiiiiii i 3-5
Figure 3-4: Hasbrouck Influent Scattergraph ..o 3-6
Figure 3-5: Hasbrouck Dry Weather Effluent Scattergraph.........ccccccvvviviiie 3-8
Figure 3-6: Hasbrouck Backwater EXample ..........cccccoviiiiiie 3-9
Figure 3-7: Kingston Sewer Systems with Common Header .............ccccccvvvviiiiiee 3-10
Figure 3-8: Hasbrouck Storm Water Pipe Scattergraph.........cccccccvvviviiiiiieeee 3-13
Figure 3-9: WWTF INfluent FIOW..........ccoooiiii e, 3-16
Figure 3-10: 2006 & 2007 Sampling LOCAtIONS .........cccoeviiiiiiiiiieeeee e, 3-17
Figure 3-11: 2006 Dissolved Oxygen Sampling Data .............cccceeiiiiiieiiiiieeciiiee e 3-19
Figure 3-12: 2007 Dissolved Oxygen Sampling Data ............occeeeiiiiieeiiiiiee e 3-20
Figure 3-13: 2006 Fecal Coliform Sampling Data ...........ccceeiiiiiiiiiiiiee e 3-21
Figure 3-14: 2007 Fecal Coliform Sampling Data ...........cceeeiiiiiiiiiiiiee e 3-22
Figure 3-15: 2007 Fecal Coliform vs. RIVEN FIOW ........ccoiiiiiiiiiiiiiiiiiiee e 3-23
Figure 3-16: Fecal Coliform Monthly GEOMEANS..........coociiiiiiiiiieiiiiiee e 3-24
Figure 3-17: 2007 Total Suspended Solids Data ...........cccoeeveviiiiiii 3-25
Figure 3-18: 2007 TSS Data vS RIVEr FIOW ............coooviiiiiii 3-26
Figure 3-19: Fecal Coliform Duplicate Samples.........cccccviviviiiiie 3-27
Figure 4-1: Sensitive Area: Kingston Point Park ...........ccccccoi 4-3
Figure 4-2: Drinking Water Intake LOCAtiONS ...........cccooviiiiiiiiiiieee e, 4-4
Figure 4-3: CSO Schematic StOrage TaNK .........cooi it 4-20
Figure 5-1: KingStON CSO LTCP ....uiiiiiiiiiiee ittt ettt 5-2
Figure 5-2: Projected Annual Residential SEWEr COSt ........ccooouiiiiiiiiiieiiiiiee e 5-11
Figure 5-3: Projected Cost as a Percent of MHI..........cooiiiiiiii e 5-12
Figure 5-4: Kingston CSO LTCP - Short Schedule ... 5-13
Figure 5-5: Kingston CSO LTCP - Long Schedule..........c.ooiiiiiiiiiiiiieeiee e 5-14
Figure 5-6: Post Construction Monitoring Creek Sampling SIteS ..........oooiiiiiiiiiiiiiiiiiii e 5-8

City of Kingston
Nﬁ%ﬁl Combined Sewer Overflow Long Term Control Plan \Y
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Table of Contents

Appendices

FEMA Maps

Regulator Sketches

SPDES Permit

Flow Monitoring Plan

Wet Weather Calibration

Model Verification

Typical Period Selection Technical Memorandum

Nine Minimum Controls CSO BMP Report

EPA CSO Financial Capability Assessment — Phase 1 The Residential Indicator

—IeNTmMoOO®»

City of Kingston
Nﬁll‘gs}l‘ Combined Sewer Overflow Long Term Control Plan Vi
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Acronyms

Acronyms Used in the Report

BOD Biological Oxygen Demand
BWWF Base Wastewater Flow
CBOD5 Carbonaceous Biological Oxygen Demand (5 day)
CEPT Chemically Enhanced Primary Treatment
cfs Cubic Feet per Second
cfu Colony-Forming Unit
Css Combined Sewer System
CSO Combined Sewer Overflow
DO Dissolved Oxygen
FEMA Federal Emergency Management Agency
fps Feet per Second
GIS Geographic Information System
GWI Groundwater Infiltration
HDPE High Density Polyethylene
HRT High Rate Treatment
I/ Infiltration and Inflow
LTCP Long-Term Control Plan
MG Million Gallons
mgd or MGD Million Gallons per Day
mg/L Milligrams per Liter
mL Milliliters
MPN Most Probable Number
NELAC National Environmental Laboratory Accreditation Conference
NLCD National Land Coverage Database
NYS DEC New York State Department of Environmental Conservation
NYS ELAD New York State Environmental Laboratory Accreditation Program
O&M Operations and Maintenance
QA/QC Quality Assurance / Quality Control
RAS Return Activated Sludge
RTC Real Time Control
SCADA Supervisory Control and Data Acquisition
SPDES State Pollution Discharge Elimination System
SWD Side Wall Depth
SWMM Storm Water Management Model
TKN Totak Kjeldahl Nitrogen
TSS Total Suspended Solids
USEPA United States Environmental Protection Agency
uoD Ultimate Oxygen Demand
USGS United States Geological Survey
uv Ultraviolet
WASP Water Quality Analysis Simulation Program
WI/PWL Waterbody Inventory/Priority Waterbodies List
WWTF Wastewater Treatment Facility
WQSs Water Quality Standard
XM Million Dollars
Nﬁll‘gs}l‘ ggﬁ?)fingggssg\)/\?er Overflow Long Term Control Plan Vii

H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Executive Summary

This Combined Sewer Overflow Long-Term Control Plan (CSO LTCP) Study was
performed to evaluate whether the City of Kingston’s combined sewer system meets the
requirements of the USEPA CSO Control Policy and if additional CSO control measures
are necessary, to develop and evaluate CSO control alternatives to achieve compliance
with the policy. Kingston’s Combined Sewer System (CSS) is a high performing system.
The system captures for treatment 89 percent of wet weather flows for full treatment at
the Wastewater Treatment Facility (WWTF), exceeding the USEPA CSO Policy criteria
of 85 percent capture. The CSS has four (4) CSOs:

Wilbur: Outfall No. 11;
Hunter: Outfall No. 7;

Broadway: Outfall No. 6; and
Hasbrouck: Outfall No. 5.

Previously the CSS had 14 outfalls, but during the 1980’s and 1990’s 10 of these
overflows were eliminated. The CSS utilizes a system of siphons to deliver flow to the
WWTF. The CSOs and the WWTF discharge to Rondout Creek near the confluence with
the Hudson River. This section of the Creek through Kingston is subject to tidal
influences of the Hudson River.

Of the system’s four overflows, three discharge infrequently and in small volumes. Only
the Hasbrouck overflow chronically discharges to the Rondout Creek. Table ES-1-1
shows that the Hasbrouck CSO generates 92 percent of the 29.1 MG discharged in a
typical year under baseline conditions.

Water quality sampling was performed in 2007 to evaluate whether the Kingston CSOs
preclude the Rondout Creek from attaining Water Quality Standards (WQS). The
sampling showed that Fecal Coliform is the parameter of concern. Fifteen samples were
collected over three (3) months at five locations along Rondout Creek. As shown in
Figure ES-1-1, geomean values were within the 200 cfu/100 mL

NYS DEC standard for all months and all locations. The value of this data in interpreting
the effect of the CSOs on water quality is somewhat limited due to the relatively small
data set and the lack of complimentary data, such as whether the CSOs had activated.
Based on available data, it appears the CSO discharges do not preclude compliance with
WQS.

City of Kingston
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Executive Summary

Table ES-1-1:
Kingston CSO System Performance (Baseline Conditions)
Typical Year Period
Total
Total Overflow
CSO No. Overflow g\ﬁ;ftlig\g Peak Flow /L\I Cl:ir\?;?gnfl
Volume (MG) (MGD)
(hours)
Hasbrouck 26.93 423 22.46 59
Broadway 0.21 13 1.35 9
Hunter 0.12 23 0.61 12
Wilbur 1.81 18 7.41 5
Total 29.07 - - -
Typical 5-Year Period
Total
Total Overflow
CSO No. Overflow 81:?;:%\:1\’ Peak Flow A’\\I cl:ir\?:t(iac:ncgl
Volume (MG) (MGD)
(hours)
Hasbrouck 121.10 1889 27.93 296
Broadway 0.95 76 2.57 38
Hunter 0.52 108 1.03 50
Wilbur 8.81 60 8.72 21
Total 131.38 - - -
1) 12 hour interevent time, 0.01 cfs threshold

Figure ES-1-1: 2007 Rondout Creek Fecal Coliform Sampling and Geomeans

1600
1400 +-

1200

1000

800 B August
u September

= October

Fecal coliform cfu/100ml

600 . ®All 3 months

400

200 -

Li

0 L_l_,
Geomean ‘ Max Geomean Max Geomean Max Geomean ‘ Max j Geomean Max
Site 1 Site 2 Site 3 Site 4 Site 5
City of Kingston
N‘,Alll‘quL Combined Sewer Overflow Long Term Control Plan 2
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Executive Summary

Another important consideration in the development of the CSO LTCP was the
performance of the Hasbrouck system during dry weather and small wet weather events.
Flow monitoring data indicated that the Hasbrouck system was subject to overflows
during dry weather periods. While the dry weather overflows have not been witnessed
directly, City personnel have responded to the information with daily maintenance of the
regulator to ensure that the trash rack and orifice connecting to the siphon system is clear
and open as the system was prone to debris accumulation. During small events, flow
monitoring data also indicated that the Hasbrouck regulator continued to overflow when
flows to the WWTF had fallen below peak rates.

Flow monitoring data also identified sediment related flow restrictions in the Wilbur and
Hunter regulators. City crews responded by cleaning the Wilbur regulator and modifying
the Hunter regulator to eliminate these flow restrictions.

Being a small community, as defined by USEPA CSO Policy, the City has selected the
presumptive compliance approach. Two most commonly used presumptive approach
criteria from USEPA CSO Control Policy are 85 percent capture of wet weather flows or
four to six overflows per year. The CSS already meets the 85 percent capture
presumptive criterion; however, the number of annual activations is currently greater than
four to six overflows per year. This is not uncommon, CSO LTCP efforts for many
communities have shown that the four to six overflows per year is a more stringent
criterion than the 85 percent capture. Since the water quality evaluation results from the
small data set appear to meet WQS, it is unclear at present time whether or not additional
control of the CSOs is required.

Consequently, the recommended CSO LTCP utilizes a staged approach that includes
post-construction monitoring after modifying the CSS to determine the effect of the
CSOs on attainment of WQS. The monitoring will be used to determine if the
performance is sufficient to meet WQS. If not, the system will be reassessed to refine the
size and type of additional CSO control required.

The recommended CSO LTCP implements a staged approach that focuses on improving
the performance of the Hasbrouck system. The stages of the CSO LTCP are depicted in
the flow chart of Figure ES-2. The initial stage upgrades the regulator to eliminate the
need for daily maintenance in the prevention of dry weather overflows, provide direct
measurement of CSO discharges, and modulate the wet weather discharge to maximize
flow to the WWTF. Post-construction monitoring will be performed to update the
characterization of the Hasbrouck system and re-evaluate water quality in Rondout
Creek. If the water quality sampling shows that Rondout Creek is meeting WQS or that
the CSOs are not precluding compliance with WQS, no additional capital work will be
undertaken.

City of Kingston
Nﬁ'{%&}" Combined Sewer Overflow Long Term Control Plan 3
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Executive Summary

If the monitoring shows that CSO remaining activations appear to cause a WQS
violation, additional CSO control measure will be implemented. Based on the estimated
costs, the additional CSO control measure is expected to be tank storage. The final size
of the tank will be determined based on the updated hydraulic model of the Hasbrouck
system and the water quality sampling data. The update of the hydraulic model should
also include the updating and refinement of capital costs. If markets or technologies
change, such that treatment or separation becomes more cost-effective than storage, the
City may elect to implement the most cost-effective solution.

Once the tank or other CSO Control Measure is operational, the post construction water
quality monitoring program will be initiated to confirm compliance with WQS in
Rondout Creek.

Although it is not anticipated, in the event the post construction water quality sampling
shows that the CSOs are clearly the cause of WQS violations, the City will undertake
additional study to determine appropriate steps to further reduce impacts.

Figure ES-1-2: Kingston CSO Long Term Control Plan
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Executive Summary

Storage for Hasbrouck is sized to reduced discharges to five (5) overflows in the typical
year under baseline conditions. This would reduce the annual discharge volume from
Hasbrouck CSO 24.08 MG, from 26.9 MG in the typical year to 2.82 MG and increase
the systemwide percent capture to 98.0 percent. The estimated costs for the CSO LTCP
are provided in Table ES-2. The post construction monitoring included water quality
sampling and analysis that the City may elect to self perform. The total cost of the
program may be as low as $0.99M if post construction monitoring confirms water quality
standards are not precluded.

Costs ranging from $0.99M to $5.14M fall within the low burden range for the City of
Kingston. The implementation schedule reflects this, with the schedule based on the time
required to correctly and competently perform the required work. A schedule reflecting
the full implementation of the CSO stages shows related work and post construction
monitoring complete by summer 2018 (see Figure ES-3).

Table ES-1-2:
CSO LTCP Estimated Cost
Sampling /
Construction | Engineering | Monitoring /
Stage Description Cost Cost* Analysis Cost | Total
Hasbrouck Regulator
1 Upgrade $ 750,000 $115,000 $ 865,000
Hasbrouck Flow Monitoring
2 and Model Re-calibration $50,000 $ 50,000
Post Construction Water
Quality Sampling $75,000 $ 75,000
Hasbrouck Storage Tank $ 3,500,000 $525,000 $4,025,000
Post Construction
4 Monitoring $ 75,000 $ 75,000
5 Re-assessment $ 50,000 $ 50,000
Totals $ 4,250,000 $ 640,000 $ 250,000 $5,140,000

Engineering costs are estimated to be 15 percent of the construction costs.

City of Kingston
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Executive Summary

Figure ES-1-3: Kingston CSO LTCP Implementation Schedule (Long Schedule)

D_]o [Task Name Start : Finish Cost 2011 2012]2013/2014_ 2015/ 2016] 20171 2018] 2019] 2020 20212022 2023[2024
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7 | Design / Bid 1/2612015 1/22/2016  $525,000| Design / Bid
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1. Description of Kingston System

This section of the CSO LTCP presents a summary of the known information about the
configuration and performance of the CSS. The purpose of collecting and analyzing this
information is to understand, to the degree possible, the reasons for and consequences of
the activation of the combined sewer overflows, such that the solutions developed to
manage the wet weather discharge are technically appropriate. The intent of this section
of the CSO LTCP is to define the existing system conditions for both the City,

NYS DEC, and the public.

The data and information presented herein were acquired from several sources including:

City of Kingston mapping, record drawings and historic information;
Desktop Capacity Evaluation, dated December 2008;
NYSERDA Energy Conservation Study, dated April 2007;

Combined Sewer System Characterization, Monitoring and Modeling Plan, dated July
2007;

Model Calibration and Validation Technical Memorandum, dated April 2010;
2009 Flow Monitoring;

2006 & 2007 Water Quality Sampling;

NYS DEC Waterbody Index/Priority Waterbodies List;

FEMA Flood Maps;

National Resource Conservation Services (NRCS) Soil Survey;

2006-2008 American Community Survey.

1.1. City of Kingston

The City of Kingston is home to approximately 25,000 residents and is the seat of Ulster
County. The majority of the historic City’s seven and a half square miles drain to the
Rondout Creek, which borders the City immediately to the southeast, prior to the
confluence with the Hudson River. The City is organized around the downtown business
district, with general business and residential housing surrounding. Land uses, as
maintained within GIS, are shown in Figure 1-1.

City of Kingston
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Section 1
Description of Kingston System

Primarily residential, the commercial and industrial businesses are focused along a
corridor through the center of the city. In recent years, economic conditions have
adversely affected the population. In an effort to stave off diminishing tax revenues, the
city desires to grow the tax base by actively promoting commercial and residential
development. The city has manufacturing and retail businesses and potentially two new
housing developments.

The 2006-2008 American Community Survey estimated the following demographics:

B Total Population: 25,245
o Male/Female: 53.0 percent
B Age 18 and over: 75.7 percent
o Age 65 and over: 13.1 percent
B Average household size: 2.31
B Average family size: 3.15
B In labor force: 69.5 percent

1.2. Rondout Creek and Tributary Area

Kingston is located at the mouth of Rondout Creek, which is a tributary to the Hudson
River. Rondout Creek isa NYS DEC Class C waterbody. Class C waterbodies can be
used for recreation and fishing but are not suitable for water supply. The best available
information on the overall evaluation of the creek comes from the “Lower Hudson River
Basin Waterbody Inventory/Priority Waterbodies List Report”; August 2008 (WI/PWL
Report). Figure 1-2 shows the location of the Rondout Creek watershed within the
greater Lower Hudson River watershed as provided in the WI/PWL Report. (Note: page
numbers refer to the WI/PWL Report.)

The NYS DEC “must provide regular, periodic assessments of the quality of the water
resources in the state, and their ability to support specific uses”. These assessments
reflect monitoring and water quality information drawn from a number of programs and
sources, both within and outside NYS DEC. This information has been compiled by
NYS DEC Division of Water and merged into an inventory database of all waterbodies in
New York State. The database is used to record current water quality information,
characterize known and/or suspected water quality problems and issues, and track
progress toward their resolution. This inventory of water quality information is the
division’s WI/PWL.” The WI/PWL is used in the Division of Water’s Comprehensive
Assessment Strategy, in other programs and in compliance with the Clean Water Act.

City of Kingston
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Section 1
Description of Kingston System

1.2.1. Soil Survey

The City of Kingston sits atop soils that are a mix of shallow silt loams and loamy sands.
Figure 1-3 shows the complicated mix of soils in the Kingston area. Approximately half
of the City has soils that are classified as soil groups A or B. These soils have moderate
to high infiltration rates. The balance of the City is a mixture of soils that are classified
as soil groups C and D, which have slow to very slow infiltration rates. The soils
generally impede the downward movement of water and, consequently, are subject to
higher rates of run-off. The better draining soils are in the high land areas while the
poorly draining soils are along the Hudson River and along the southwest edge of the
city. The soils are typically shallow with lithic bedrock underlying. The depth of the soil
varies but typically ranges from 10 to 40 inches.

1.2.2. Topography and Floodplain

The majority of the City drains southeasterly to Rondout Creek, with a small portion
draining to Esopus Creek. The upper areas are gently sloping down to the top of a bluff,
where the land drops quickly and significantly down to the creek, as shown in Figure 1-4.
The steep topography protects the vast majority of the City from the flooding influence of
the Hudson River and Rondout Creek. The Federal Emergency Management Agency
(FEMA) Flood Maps for the City are provided in Appendix A.

1.3. Collection System

The collection system for the City of Kingston is a combined sewer system that is
regulated at four locations. The Wilbur, Hunter, Broadway, and Hasbrouck regulators
direct dry weather flows and those portions of the wet weather that are less than
approximately 10.25 mgd to the WWTF through a series of siphons. Wet weather flows
that exceed the WWTEF’s capacity are discharged to the Rondout Creek. Figure 1-5
shows the configuration of the regulators and the WWTF.

The pipe network connecting the regulators to the WWTF are pressure sewers driven by
the elevational head of the regulators. These pipes are referred to as “siphons” because of
the pressurized nature. Two 16-inch siphons connect the largest sewershed, Wilbur,
directly to the WWTF. A single 24-inch siphon serves the three remaining sewersheds,
Hunter, Broadway, and Hasbrouck, as well as several low lying customers along Rondout
Creek. Three small forcemains serve other low lying customers along Rondout Creek,
and the Hamlet of Port Ewen in the Town of Esopus, a satellite community.

Around the combined sewer system there are areas of separate sanitary sewer. An
estimated 40 percent of the total sewer system is separate sanitary sewer, with much of it
tributary to the Wilbur system. Past projects in specific areas have redirected run-off
from roadways to a storm sewer system, leaving private property connected to the
combined sewer.

City of Kingston
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Section 1
Description of Kingston System

All of the City’s regulators use leaping weirs to control dry weather flows and allow
overflows to occur during wet weather events. The Hasbrouck sewershed is also outfitted
with a Brown & Brown orifice regulator that restricts flow into the siphon system.

Because of the shallow rock, the collection system was constructed with two levels. The
higher elevation service sewers collect and convey flows from adjacent properties and the
roadway. The service sewers discharge into trunk sewers that were constructed deeper
and often in the rock. This configuration allowed the majority of the sewer system to be
constructed without the expense of excavating rock and yet maintain a gravity flow
system.

The following sections contain descriptions of the individual sewersheds and regulators.
In describing the collection system, the following terms are used:

Influent sewer or influent pipe: A pipe coming into a structure, such as a manhole,
regulator or WWTP influent pump station.

Dry weather pipe: In a regulator, the dry weather pipe is the path normally taken by low
flows.

Dry weather flow: From a regulator, the flow coming out of a dry weather pipe. During
wet weather, this flow will include some rainfall-derived flows.

Wet weather pipe: In a regulator, the wet weather pipe is the path taken by high flows.
May also be referred to as the overflow pipe.

Combined sewer overflow: Flow leaving the system and being discharged to Rondout
Creek through a designated combined sewer overflow point.

Regulator: A structural device use to direct and/or divide flows within the collection
system.

1.3.1. Wilbur System

The Wilbur sewershed is the largest sewershed, encompassing approximately

2,300 acres. The Wilbur regulator is located on Wilbur Road and is a facility that was
constructed during the 1990s to pump flows through dedicated siphons directly to the
WWTF. Typically, the pumps are not used; instead, flow is pushed into the siphon by the
elevational head. The facility was constructed with a divided wet well, that provides
storage, screening and grinding facilities. The 24-inch dry weather flow pipe enters a
screen house where a bar screen and grinder removes large debris from the flow before
entering the wet wells. There divided wet well has a total effective capacity of
161,500-gallons and is connected to an overflow chamber.

City of Kingston
Nﬁll‘gs}l‘ Combined Sewer Overflow Long Term Control Plan 1-9
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Section 1
Description of Kingston System

Twin 16-inch density polyethylene (HDPE) siphons run from the Wilbur regulator
approximately 9,900 feet to the WWTF. The elevation difference is approximately 30-
feet. The overflow pipe is 24-inches in diameter and overflows to the Twaalfskill Creek,
which is tributary to Rondout Creek. Overflows pass through a second screen house for
floatable control before being discharged. It shows the components of the regulator and
the relative position to the WWTF.

1.3.2. Hunter Basin

The Hunter regulator is located in a residential area of the City on Hunter Street east of
Ravine Street. The Hunter regulator receives flow from a 600-acre combined sewershed.
Some roadway run-off has been removed from the combined sewer in this sewershed.
The influent pipe to the Hunter regulator is very steep, having a slope of 0.05 feet per
foot (ft/ft) or 5 percent.

The regulator chamber consists of three influent pipes and two effluent pipes, as shown in
the sketch in provided in Appendix B. The 36-inch effluent pipe is the wet weather
overflow. The 12-inch siphon, transitions to 24-inch siphon and runs to the WWTF. The
overflow weir is the control point at the Hunter regulator. The weir is not level, as can
been seen in Figure 1-6.

Figure 1-6: Hunter Overflow Weir

ALCOL City of Kingston
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1.3.3. Broadway Basin

The Broadway sewershed is combined and is approximately 300 acres, making it the
smallest of the four regulator sewersheds. The Broadway regulator is a complex
regulator that has two chambers, as shown in Appendix B. One chamber has an 8-inch
influent sewer and a 12-inch siphon effluent. The second chamber has a 30-inch influent
pipe. A 9-inch high weir separates the 30-inch influent flow from the 60-inch overflow
pipe. The two chambers are connected by a 12-inch opening in the common wall. The
weir and the opening direct dry weather flows from the 30-inch pipe to the dry weather
chamber. The 60-inch overflow pipe goes through a screen facility for floatables control
prior to discharge to Rondout Creek. The 12-inch siphon carrying dry weather flow
connects to the shared 24-inch siphon that carries flows to the WWTF,

1.3.4. Hasbrouck Basin

The Hasbrouck regulator is located nearest to the WWTF in the apartment complex
accessed from the East Strand. As shown in Appendix B, this regulator has both a weir
that controls flow into the overflow screen house, a Brown & Brown type regulator that
limits the amount of flow to the shared 24-inch siphon and an adjustable orifice. The
position of the orifice was originally intended to limit flows through the regulator to
1.1 cfs (0.7 mgd). Flow monitoring data fluctuated but generally showed the actual
maximum flow rate through the regulator is 2.5 mgd.

The Hasbrouck influent sewer is 60-inches in diameter. Compared to the other
regulators, the Hasbrouck influent sewer has a comparatively flat grade of 0.01 ft/ft (1.0
percent). Flow from the influent pipe approaches an 11-inch weir, which directs low
flows into an 18-inch sewer that connects through the Brown & Brown regulator to the
effluent siphon. If the depth of flow in the influent pipe exceeds the weir, the overflow
enters the screen house where it passes through a bar screen for floatables control before
exiting through a 60-inch pipe to Rondout Creek. A 36-inch storm sewer also connects
into the screen house downstream of the screen. This pipe serves a multi-family
residential development adjacent to the regulator.

1.4. Wastewater Treatment Plant

The City of Kingston’s WWTF operates under the New York State Pollution Discharge
Elimination System (SPDES) Permit Number NY 002 9351, as regulated by the

NYS DEC. The plant currently treats domestic wastewater from the City and
neighboring satellite communities. The WWTF, as it currently exists, was upgraded in
the early 1970s to treat sewage using a conventional activated sludge process. During
that time, the WWTF was designed for an average flow of 4.8 million gallons per day
(mgd) through the aeration and secondary clarification processes. Modifications to the
WWTF included the addition of a fourth primary clarifier in the early 1980s and the
construction of a third aeration tank and a fourth secondary clarifier in the early 1990s.

City of Kingston
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The current SPDES permit limits the average flow to 6.8 mgd on a 12-month rolling
average. Nominal peak flow capacity through is controlled by the settled sewage pumps,

which have a capacity of 10.25 mgd.

1.4.1. Effluent Requirements

Effluent limitations and monitoring requirements have been established by the NYS DEC
as part of the SPDES permit program. A copy of the current SPDES permit is attached as
Appendix C. The permit was last revised in September 2005. The final SPDES effluent
limitations that impact the analysis of the aeration system are summarized in Table 1-1.
The effluent limits of most significance with respect to the aeration system are the five-
day carbonaceous biochemical oxygen demand (CBODs) and the ultimate oxygen
demand (UOD). The conditions of the SPDES permit do not require the WWTF to
provide nitrification. However, the SPDES permit requires WWTF operational personnel
to monitor the plant effluent for both Total Kjeldahl Nitrogen (TKN) and ammonia

(as NH3). The TKN is included in the UOD limit, which is seasonal in the summer

months.
Table 1-1:
Kingston SPDES Permit Limits
Parameter Limit Units Limit| Units Notes
Flow 6.8 mgd 12 month rolling average
CBODs 25| mg/l 1,400 Ibs/d Monthly average
CBODs 40 mg/l 2,300 Ibs/d 7 day average
uop® 4,900,  Ibs/d Monthly average
TSS®@ 30 mg/l 1,700 Ibs/d Monthly average
TSS 45 mg/l 2,600 Ibs/d 7 day average
Disinfection required All year
pH 6.0-9.0 SuU Range
Solids, Settable 0.3 ml/l Daily maximum

Notes:

@ yob

@133

=1.5xCBODs+ 4.5 x TKN
= Total suspended solids

Limit is seasonal from June 1% to October 31%

Source: September 2005 SPDES Permit — NY 002 9351

1.4.2. Facility Description

The WWTF liquid stream is comprised of two mechanical bar screens, a vortex grit
chamber, four primary clarifiers, three aeration tanks, four secondary clarifiers and

NFLCOL
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ultraviolet (UV) disinfection. Refer to Figure 1-7 for a process flow schematic of the
facility.

The solids processing unit operations consist of gravity belt thickening, anaerobic
digestion, belt filter press dewatering and sludge cake pelletization. Flow enters the
WWTF at the entrance channel that is housed in the screening building prior to the vortex
grit chamber. Flow enters the channel from three siphons and a forcemain prior to
screening for large debris and rag removal. The flow is then directed to the vortex grit
chamber that is weir controlled. After grit removal, flow then enters the head house
through a 24 inch closed conduit and is screened a second time.

The flow is then split and directed into one of the four primary clarifiers. Primary sludge
is pumped to a gravity thickener and primary effluent flows by gravity to the settled
sewage pump station wet well. The settled sewage pump station is comprised of a wet
well and three dry pit pumps, each with a rated capacity of 6.3 mgd at 29-feet of head.
The primary effluent is pumped to a splitter box prior to flowing by gravity to one of the
three aeration tanks. Each aeration tank has a capacity of 392,000-gallons and the return
activated sludge (RAS) is returned to each aeration tank. The facility operators currently
operate the aeration tanks in a plug flow configuration; however, prior to wet weather
flows they change the mode of operation to contact stabilization in an attempt to reduce
solids washout during high flows. Mixed liquor from the aeration tanks flows by gravity
to a splitter box and then to one of four secondary clarifiers. Clarified secondary effluent
is disinfected by ultraviolet (UV) irradiation and sludge is either returned to the aeration
tanks or wasted and pumped to the gravity belt thickener.
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2. Monitoring and Modeling of the Combined
Sewer System

A hydraulic model was constructed for use as a tool to characterize the performance of
the system, which included estimating the annual volume of combined sewage discharged
from the Kingston collection system, to understand the performance of the collection
system under various rainfall conditions and to predict changes in system performance,
including CSO volume, from modifications of the collection system. This section
presents the approach to the development of the model and the calibration and
verification results.

2.1. Monitoring Plan and Data Analysis

The hydrologic elements of a hydraulic model simulate the effects of rainfall on the
combined sewer system. In order to properly construct the hydrologic model,
information on the depth and velocity of flows within the collection system was collected
during a flow monitoring period. Complementary rainfall data was also collected. A
Flow Monitoring and Rain Gauging work plan was developed. This living document was
used and updated throughout the flow monitoring period. The final version is provided
as Appendix D.

2.2. Precipitation Data

Two rain gauges were installed at locations in downtown Kingston at Broadway and
Abeel Streets. Both gauges were tipping bucket gauges, programmed to measure in five-
minute intervals. The precipitation data was used during the flow decomposition process
to identify dry weather flow days and to initially identify potential calibration and
validation events.

2.3. Flow Monitor Data

The 2009 flow monitoring effort collected depth and velocity readings at nine monitors in
Kingston. The distribution of the flow monitors in the Kingston collection system is
illustrated on Figure 2-1. Data was collected in five-minute intervals. The flow
monitoring data was used for direct comparison with model results during calibration and
validation. The flow monitoring data was also used during the model calibration process
to guide in the development of model parameters to mimic the observed dry weather and
wet weather events.
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Section 2
Monitoring and Modeling of the Combined Sewer System

The nine flow meters were located at influent and effluent points at the four CSO
regulators. The Wilbur regulator had two flow meters, one on the influent 24-inch pipe
as well as one on the overflow pipe. The Hunter regulator also had two flow meters, with
one on the influent 30-inch by 40-inch line and another on the overflow weir. The
Broadway regulator had a similar configuration. The first flow meter was located on the
primary 30-inch influent pipe and there was also a meter on the 60-inch overflow pipe.
The three remaining flow meters were located on two influent lines to the Hasbrouck
regulator, 60 and 36-inch, and on the 60-inch overflow pipe.

The WWTF has a Parshall flume that measures influent flows. Flows are recorded on a
circular chart. During the flow monitoring period, a data logger was attached to the
Parshall flume system to record total flow rates entering the plant.

2.4. Modeling Approach

The hydraulic model is the primary tool used in the analysis of the combined sewer
system and control of the CSOs. As such, the modeling approach and the assumptions
included there in, are important to understand. This section contains detailing
information on the methods used to simulate the sewer system of the Kingston CSS.

2.4.1. Software

The model was developed using InfoWorks CS v 9.5, and was updated to the latest
version, InfoWorks CS v 10.5 during the course of the project.

2.4.2. Hydraulic Model

In the model, the Kingston sewer system was represented as a series of nodes connected
by links. Nodes include such elements as:

B Manholes;

B “Blind” pipe/conduit junctions (pipe junctions where manholes do not physically
exist in the system);

Non-conveyance storage elements (wet wells, etc);
Each upstream terminal point in the system;

Each outfall and discharge point where flow leaves the system;

Upstream and downstream of structures required to simulate pump stations, storage,
or diversion structures;

B Each significant change in pipe size, shape, slope or invert elevations.
Links include:
B Gravity sewers, siphons, and force mains;

B Storage elements with conveyance capacity;
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B Control structures such as weirs, pumps, orifices and gates.

The Kingston system included a number of hydraulic structures. Examples of structures
include weirs, junction chambers, diversion structures, and pumping stations. Table 2-1
presents a summary the modeled network hydraulic characteristics.

Table 2-1:
Summary of Network Components

# of # of Pipe Length Flow Pump Rain CSOs
Manholes Pipes (mi) Meters | Stations | Gauges
91 98 3.6 9 1 2 4

2.4.3. Hydrologic Model

The hydrologic model provides flow inputs into the hydraulic network. The Kingston
collection system is predominantly a combined sewer system. During the calibration
process, wet weather responses in all modeled sewersheds within the system were
reviewed and the most appropriate modeling approach was selected for representing
performance of each sewershed. Typical urban run-off combined sewer system modeling
approach, as described in Section 2.4.3.1, was used for most sewersheds, which exhibited
fast response to precipitation events. At the same time, it was observed that the Wilbur
sewershed wet weather response more resembled inflow and infiltration (/1) than a
typical urban run-off response. Some sewer separation work has occurred in pockets in
the Wilbur sewershed. Because of the system response characteristics, the Wilbur
sewershed was modeled using a hybrid approach that allowed for the simulation of wet
weather responses representative of both combined and separate sewer systems. This
section briefly describes the urban hydrology concepts that were applied in the model.

2.4.3.1. Combined Sewer System Approach

A combined sewer collection system conveys wastewater generated by residential,
commercial and industrial users as well as stormwater generated from surface run-off.
The relationship between run-off rates, conveyance capacities, and storage in a combined
sewer system determines CSO frequency and volume characteristics. In a typical CSS,
the capacity of the combined sewers is far greater than that of the interceptor sewers or
treatment systems. Flow in excess of the interceptor and/or WWTF capacity is
discharged to the receiving water with little or no treatment or storage for later treatment.

The combined sewer system modeling approach applies urban hydrologic methods to
sewersheds, the flows generated from which are connected to and routed through the
hydraulic model. The first step in the application of a hydrologic model to a combined
sewer collection system is the delineation of the sewer watershed (sewershed) areas to be
simulated. In the combined sewer service area, sewersheds are typically delineated to
each regulator in the system. (A regulator is any device that splits the flow between the
two systems, such as an interceptor and receiving water.) Because many combined sewer
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systems include regulators that intercept wastewater from sewersheds of widely varying
sizes, larger sewersheds may be further delineated to develop smaller subbasins of
relatively homogenous size and development conditions (land use).

2.4.3.2. Wilbur Sewer System Approach

The modeling approach used for the Wilbur sewersheds parallels the combined sewer
system approach, using a predictive hydrologic approach that connects infiltration and
inflow and routes it through the hydraulic model.

As with the run-off approach, the first step in the application of a hydrologic model to the
Wilbur sewer system was the delineation of the sewershed areas to be simulated. The
Wilbur system sewersheds were delineated based on the characteristics of the sewershed.
In general, subbasins of relatively homogenous size and development conditions (land
use) were used. The larger sewersheds within the Wilbur subbasin generally followed the
development boundaries (e.g., lot lines) and did not include open spaces.

2.4.4. Flow Generation

For modeling purposes, it was useful to further define the components of flow in
wastewater collection systems. Figure 2-2 displays a typical two-day wastewater flow
hydrograph with the effects of the rainfall derived rainfall. Flow is plotted against the
Y-axis on the left side of the plot and precipitation intensity is plotted against the inverted
Y-axis on the right side of the plot. The wastewater flow hydrograph can be broken into
three basic components:

Groundwater Infiltration (GWI) enters a sewer system typically through sewer service
connections when groundwater infiltrates at defective pipes, pipe joints, connections, or
manhole walls. GWI may have seasonal variations but is usually treated as constant over
the duration of a single precipitation event.

Base wastewater Flow (BWWF) enters the collection system through direct
connections, and represents the sum of the domestic, commercial, and industrial waste
flows.

Wet Weather Flow is the portion of the sewer flow hydrograph above the normal dry
weather flow pattern; it is the sewer flow response to rainfall or snowmelt in a sewershed.

Each of the major components of dry weather flow was input to the model as an average
flow, with an appropriate time varying pattern applied. The sanitary BWWF and GWI
for each sewershed were estimated by evaluating the flow monitoring data. The
monitoring period was unusually wet and the number of pure dry weather flow days was
limited. The dry weather flow days measured by each flow monitor were determined by
identifying periods where flows were clearly not influenced by rainfall. The identified
dry weather flow days are shown in Figure 2-3.
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2.4.4.1. Groundwater Infiltration

During the overnight hours the sanitary flow typically drops to a nighttime minimum. At
this low period it was assumed that most of the flow present in the system is the result of
GWI. In typical residential areas, 15 percent of this low flow was defined as wastewater,
with the balance representing groundwater infiltration.

2.4.4.2. Base Wastewater Flows

Subtracting each month's GWI from the total sanitary flow leaves the base wastewater
flow BWWEF hydrograph. The BWWF hydrographs were divided into weekdays and
weekends. The identified dry weather flow days were evaluated to develop a typical dry
weather flow hydrograph. Using the average BWWFs a diurnal pattern was developed
for each monitor.

To apply the BWWEF to the model, the population in each subbasin was computed using
the subbasin delineation and the most current U.S. Census data (2000 Census Blocks for
Ulster County New York). Starting with an initial assumption of 80 gallons per capita
per day the total residential flow in each sewershed was calculated. The sum of the
residential, commercial, and industrial BWWFs for each sewershed was loaded into the
model and assigned a diurnal pattern. Figure 2-4 provides weekday and weekend diurnal
patterns for the sewershed upstream of meter CSO 05-01.

2.4.5. Wet Weather Flow: Combined Sewer Systems

In a combined system, the run-off is driven by the impervious surface of the modeled
subbasin. Excess rainfall that neither infiltrates nor is captured by surface depressions
travels into the combined system via gutters and stormwater inlets or directly enters a
stream via overland flow. Stormwater can also enter through roof drains, manhole
covers, and other inlets. The delineated sewersheds were characterized to develop
surface parameters that would drive the run-off into the combined sewer systems.

2.4.6. Wet Weather Flow: Wilbur Sewer System

There are a number of approaches available for developing model flows that represent I/1
in sewer systems. For the Kingston model, the predictive hydrologic method of
simulating I/1, included in the InfoWorks model, was used. Hydrologic routines used
traditional surface hydrology methods to mimic the I/l response, and provided a flexible
model capable of representing the desired wide range of wet-weather conditions
necessary for this system.

2.4.7. Boundary Conditions

Boundary Conditions explain the way the CSS is connected to adjacent systems.
Boundary conditions are inputs or constraints and can be simple and constant or complex
and vary over time. The Kingston hydraulic model had two boundary conditions:
Rondout Creek stage and operations at the WWTF.
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Monitoring and Modeling of the Combined Sewer System

2.4.7.1. Rondout Creek Stage

Rondout Creek stage information was used to determine the outfall boundary condition.
A comparison of the river stage data with the outfall pipe inverts determined that
although the outfall pipes are submerged during the high tide boundary condition, the
river stage never rises above the crest height of the overflow weirs. The river does not
reach a level high enough to breach the regulators and therefore has no impact on the
operation of the regulators or the pipes upstream. River stage data was collected at a
permanent USGS river gauging station located upstream of the Wastewater Treatment
Plant at Frank Koenig Boulevard and the Rondout Creek. This gauge collects real-time
gage height, temperature, and velocity data.

2.4.7.2. Kingston WWTF

Collection system flow is delivered to the Kingston WWTF via a series of parallel
siphons. The satellite community of Port Ewen is connected directly to the WWTF via
force main. The satellite community consists of separate sanitary sewers and was
modeled according to the sanitary sewer system approach. The boundary condition at the
plant was established based upon a review of the existing operating profile. The flow
entering the WWTP was limited by a 10.3 ft elevation weir at the grit chamber. The
influent satellite community flow transported via separate force mains was limited to the
capacity of the pump stations upstream.

2.5. Model Development

2.5.1. Hydraulic Model

Model building is the process of developing a refined representation of the City’s
collection system starting with the existing model. The model was developed within
InfoWorks CS using the hydraulic system data in the AutoCAD map, survey data, and
other information from the City, including the 1978 Sewer System Evaluation Survey.
Model extents were determined based upon the sewer system network available in
AutoCAD and surveyed over a two week period by Praetorius and Conrad, P.C. The
survey collected manhole and pipe information such as rim elevations, pipe inverts, pipe
dimensions, shape, and material.

2.5.1.1. Control Structures

With Kingston’s need to develop a long-term control plan to manage combined sewer
overflows, consistent and accurate representation of hydraulic structures is important.
Control structures were modeled based on a combination of record information and
regulator site inspections performed as part of the flow monitoring.

2.5.1.1.1. Orifices

Orifices were used to represent gates and constrictor plates. Table 2-2 lists the typical
parameters populated for each orifice link. The adjustable gate at the Hasbrouck Brown
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& Brown regulator was modeled using the real time control option available within
InfoWorks CS.

Table 2-2:
Typical Orifice Model Parameters

Field Description Typical Value/lInput

Name Crifice ID (ORI + 3 letters of Location + .1) ORIHAS.1

Inlet Element ID of upstream junction ORIHAS

Outlet Element ID of downstream junction HASREG

Type Location of orifice relative to flow SIDE or BOTTOM

Shape Shape of orifice CIRCULAR or
RECTANGULAR

Crest Offset of orifice from junction invert (ft) 0.5

Coefficient C in orifice equation 0.6

2.5.1.1.2. Weirs

Weirs were used to represent weir wall and diversion dams. Elevated pipes were not
modeled as weirs, but instead as a normal conduit with an elevated upstream invert.
Table 2-3 lists the typical parameters populated for a weir link.

Table 2-3:

Typical Weir Model Parameters

Field Description Typical Value/lnput
Name Weir ID WEIRHAS.1
Inlet Element ID of upstream junction WEIRHAS
Outlet Element ID of downstream HAS1
junction
Type Location of weir relative to flow TRANSVERSE or SIDEFLOW
Weir Length True length of weir (ft) 4.0
Crest Offset of weir crest from junction 15
invert (ft)
Coefficient C in weir equation 2.8
Flap Gate Presence of flap gate should be YIN
noted
City of Kingston
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2.5.1.1.3. Pump Stations

The Kingston collection system contains one pump station relevant to overflow
hydraulics but it is not currently in operation. The grinder, wet wells, and overflow
structure at Wilbur Pump Station were incorporated into the model based on the available
as built drawings. The effluent siphons were modeled as pressure pipes. In the future
the pumps could be incorporated into the model using the Dynamic Head pump option in
InfoWorks CS.

2.5.1.2. Sediment

Based on available information, sediment was present to varying degrees surrounding
diversion structures and was modeled as needed using the “Sediment Depth” option
function in InfowWorks CS.

For the Wilbur system, the sediment in the wet well structure was high enough to
effectively reduce the delivery capacity of the dual siphons. For this system, the effect of
the sediment was simulated by reducing the capacity of the effluent pipes to match actual
performance.

2.5.1.3. Manning’s Roughness Coefficients

Roughness coefficients of conduits were adjusted during the model calibration as
necessary to replicate observed conditions such as deteriorating pipe or channel
conditions.

2.5.2. Hydrologic Model

Application of a hydrologic model to a sewer system required the delineation of the
combined sewer areas to be simulated. These areas became the basis for dry and wet
weather flow generation within the model. This section describes the model
representation of sewersheds and their characteristics.

2.5.2.1. Input Data Sources

The available data for generating dry weather and wet weather flow was reviewed during
the process of creating the flow generating portion for the model. The data sources
reviewed include, but were not limited to:

B County-provided GIS data sets;
B City-provided mapping;

B Current flow monitoring data.

2.5.2.2. Sewershed Delineation

The City of Kingston service area encompasses approximately 3,900 acres. The service
area was divided into sewersheds based on regulators and flow monitors. Sewersheds
were further subdivided into 25 modeled subbasins each with an average size of
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160 acres. Sewersheds were delineated to each flow monitor based on the Kingston’s
existing AutoCAD mapping, as illustrated on Figure 2-5. These boundaries were
necessary for the accurate review and analysis of the flow monitoring data as well as to
assist the model calibration effort. The flow monitoring sewersheds served as the starting
point for the collection system model delineations. Table 2-4 summarizes the model
subbasin characteristics.

Table 2-4:
Summary of Hydrologic Model Detail

Hydrological Parameter Model Value
Total Combined Sewer Area (acres) 4,134
Number of Combined Subbasins 25
Average Size of Combined Subbasins (acres) 165
Range of Combined Sewer Subbasins (acres) 1to 2,260

2.5.2.3. Model Subbasin Delineation Approach

The sewersheds were subdivided to create model subbasins. Beginning in the upstream
portion of the system to be modeled, subbasins were delineated based on the collection
system sewer network and land use in the combined sewered areas. An effort was made
to create subbasins that were of relatively homogenous land use and size. Figure 2-5
illustrates the basins as delineated to each regulator.

For each subbasin, a load point manhole was identified to assign the residential flows for
modeling purposes. Model load points were assigned to best represent the effect of flows
entering system.

2.5.3. Dry Weather Flow Development

Dry weather flow includes sanitary sewer and infiltration from all sewer users
(residential, commercial and industrial, etc.). The dry weather flow was decomposed to
create GWI and BWWF components.

This process was repeated resulting in GWI and BWWF values for each monitored
sewershed. Flows and patterns developed at the monitoring locations were distributed to
sewersheds upstream of the monitor.
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2.5.4. Wet Weather Flow Development

Although the same process for decomposing dry weather flow was used for all sewer
basins, the method for generating wet weather flow varied greatly between the combined
system and Wilbur basin approaches. The urban run-off approach applied to the
combined system relies on physical characteristics of the sewer basin to account for the
routing of rainfall to the sewer system.

To account for I/l in sewer basins in the Wilbur sewershed a modified hydrologic method
(using up to three surface types) was used. Hydrologic routines use traditional surface
hydrology methods to mimic the 1/1 response, and provide a flexible model capable of
representing the desired wide range of wet-weather conditions necessary for this project.
The hydrologic method also provides a much better platform for the long-term
simulations as they better simulate the seasonal groundwater level variations encountered
in most regions (hydrologic methods better account for antecedent conditions).

Once the limits of the model were defined (via the sewershed delineation described
above), each sewershed was assigned parameters that would allow the model to generate
flows for input into the modeled sewer network. The sewersheds were defined by the
following parameters:

B Areq;

Width (based on overland flow length);
Imperviousness;

Ground Slope;

Infiltration Parameters;

Overland flow routing coefficients;
B Depression storage.

In order to build the run-off portion of the combined sewered basins, available GIS data
was processed to determine physical parameters and soil properties for each sewershed.

2541. Area

Area was directly calculated from the GIS mapping. This parameter was not varied
during the calibration unless model results indicated that the original area calculation was
incorrect or that the delineation did not include areas that actually did contribute to the
flow monitor.

2.5.4.2. Width

Sewershed width is a key calibration parameter, one of the few that can significantly alter
the hydrograph shape (timing of the peak flow rates), rather than just run-off volume.
Initial widths for each sewershed were determined using GIS mapping to develop
overland flow lengths.
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2.5.4.3. Imperviousness

InfoWorks simulates wet weather from a modeled basin via impervious and pervious run-
off. Impervious run-off represents that portion of flow generated from paved surfaces
(e.g., parking lots, roads, driveways) and from other connected surfaces such as roof
drains. The percent imperviousness of a basin is a good indicator of the level of
development of the basin. Pervious run-off represents that portion of flow generated
from the open surfaces in a subbasin—those surfaces where surface run-off is not
generated until after the soil becomes saturated. Most combined sewer systems are
highly urbanized (i.e., highly impervious) and most storms which produce CSOs are
small storms where the run-off contribution from pervious surfaces is very small.
Therefore, impervious surface run-off was in most cases a large percent of both peak
flows and total run-off volumes in the collection system.

Total imperviousness is generally related to the area land use. Table 2-5 presents ranges
of total imperviousness based on historical studies performed on highly urbanized
collection systems.

Table 2-5:
Typical Imperviousness by Land Use

Total
Land use Imperviousness
(%)

Low Density Residential 20-35
Medium Density Residential 30-50
High Density Residential 40 -60
Commercial 60 —90
Light Industrial 40-70
Heavy Industrial 60 — 90
Institutional/Public 50 - 70

Parks/Green Spaces 0-10

Impervious areas must be hydraulically (directly) connected to the drainage system to
contribute run-off to the sewer system. For example, rooftops draining onto adjacent
pervious areas should not be included in the effective (directly connected) impervious
area estimates. This is particularly true for the smaller, more frequent rainfall events:
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run-off from impervious surfaces not directly connected is generally low during these
storms and lags after the peak response from the other connected impervious surfaces.

For this model, the percent imperviousness of each sewershed was calculated using the
National Land Cover Database. This national database contains imperviousness values
on a 30 meter grid or pixel throughout the United States. Each pixel contains a number
from 0 to 100 to represent the measured imperviousness. Using GIS the pixel
information was spatially applied to compute an average percent impervious value for
each subbasin. The NLCD database method of calculating imperviousness was
appropriate for this model because there were large subbasins with multiple land uses.

2.5.4.4. Ground Slope

The sewershed slope should reflect the average along the overland flow path(s) estimated
using GIS tools. Elevation differences were determined from the contours of the
subbasin. The ground slopes were not modified during model validation.

2.5.45. Infiltration

As stated above, pervious run-off is typically an insignificant portion of the wet weather
flow contributing to a combined sewer system, especially when the system is analyzed
using single events. However, when performing continuous simulations for the
development of annual overflow statistics at the CSO locations, antecedent moisture
conditions have a more significant impact in the performance of the sewer system. The
antecedent conditions are dependent upon the infiltration parameters selected.

The Horton method of modeling infiltration was applied to simulate the pervious run-off
from sewersheds that were slow to affect the sewer system. Horton infiltration
algorithms are empirically based and describe the familiar exponential decay of
infiltration capacity evident during heavy storms. However, the program uses the
integrated form to avoid an unwanted reduction in infiltration capacity during periods of
light rainfall. In addition, a parameter to regenerate infiltration capacity is required for
continuous simulation. Initial ranges for these parameters were:

B Maximum Infiltration Rate: 0.001 — 1.0 (in/hr)
B  Minimum Infiltration Rate: 0.001 - 0.15 (in/hr)
B Decay Rate of Infiltration: 0.001 - 0.00115 (1/sec)

2.5.4.6. Overland Flow Manning’s Roughness Coefficients

Overland flow Manning’s roughness coefficients indicate how quickly run-off can flow
over the ground. Typical Manning’s roughness coefficients for overland flow are shown
in the Table 2-6. Overland flow values applied in the Kingston model were developed
based on a combination of land use classification, soil types, and aerial photos, and
refined during the model calibration process.
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Table 2-6:
Typical Overland Flow Roughness Coefficients
Ground Cover Typical n Typical Range
Concrete or Asphalt 0.011 0.01-0.013
Bare Sand 0.01 0.01-0.016
Graveled Surface 0.02 0.012-0.03
Grass/Sod 0.20 0.10-0.48

2.5.4.7. Detention storage

Detention storage represents the volume, in inches, that must be filled prior to the
occurrence of run-off. It represents the initial loss or "abstraction™ caused by such
phenomena as surface ponding, surface wetting, interception and evaporation.
Depression storage may be treated as a calibration parameter, particularly to adjust run-
off volumes. Separate depression storage values are required for pervious and
impervious areas. Initial values for depression storage are as follows:

B Impervious areas: 0.005 inches to 0.06 inches
B Perviousareas: 0.06 inches to 0.25 inches

Initial values were adjusted as required for calibration.

2.5.4.8. Response Type

The response observed in the Wilbur basin was modeled using a hybrid approach that
applies the infiltration model described to different response types that comprise a typical
hydrograph. A wet weather hydrograph is generally composed by multiple types of
responses to rainfall, each representing a different mechanism that generates flow into the
sewer system. A fast response is one in which the time lag between the start of the
rainfall and the response of the collection system is short, often on the order of 5 to 10
minutes. This type of response is common in combined sewer systems because of the
direct connections (e.g. catch basins, roof leaders, etc.) prevalent in these systems.
Responses can also be driven by processes more characteristic of inflow and infiltration
(1/1) responses observed in sanitary sewer systems. 1/l responses can be characterized as
fast (direct inflow connections), medium, or slow. Medium responses may be associated
with inflow points located farther away from the monitoring point or reflect a longer flow
path into the collection system, as well as with cracks in pipes/manholes or major
deterioration of the infrastructure. Slow responses are often associated with infiltration
through the ground into the collection system, and are typically more influenced by very
wet ground conditions that happen in back to back events or after significant rainfalls. In
order to develop a complete wet weather hydrograph for the Wilbur basin, which is
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primarily combined but has pockets of the system that are separate sewers, the Wilbur
sewersheds were simulated using up to three response types.

2.5.4.9. Model Parameter Values

Through the calibration process, the parameters described in the previous sections were
adjusted as described in Section 2.6. The final parameter values for the calibrated
Kingston model are provided in Table 2-7. Note that the table presents the values by
groups with common values. For most groups, there is more than one subbasin with the
model that contains the parameters shown.

2.6. Model Calibration

Model calibration consisted of adjusting sewershed and collection system attribute
information within reasonable ranges to obtain simulated results that closely replicate
actual field monitored flows and depths for a set of monitored storm events. Model
calibrations also entailed comparing simulated results with existing historical operational
records. This process ensured that the model was representative of the Kingston
collection system and would:

B Reasonably predict monitored flows and depths; and

B Provide a tool for predicting system performance under both long-term hydrologic
conditions and design storm events.

The calibration process used monitored flow and rainfall data and proceeded generally as
follows:

B Upstream monitors were calibrated first. These monitors represent flows from areas
that can be uniquely defined. Upstream monitor calibration allows for adjustment of
attributes; and

B Moving downstream, subbasins were calibrated to the monitored data.

Model parameters were adjusted carefully. If the process required that parameters be
stretched outside of acceptable ranges the model configuration, parameters were re-
evaluated.

2.6.1. Defining Calibration Events

The model was calibrated to three events from the summer/fall 2009 monitoring period,
consisting of large, medium, and small wet weather events. In addition, all calibration
events included a peak intensity of at least 0.25 inches/hour and two calibration events
captured 0.8 — 1.2 inches of rain. The third event measured 1.8 inches of rainfall. The
wet weather events recorded during the monitoring period are listed in Table 2-8. The
events on August 22, October 23, and October 27 were identified as calibration periods as
indicated on the right column. Following calibration, the August 28 and September 11
events were used to validate model performance.
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Table 2-7:
Subbasin Model Parameters
Area % Average | Run-off Run-off Initial Horton Horton Horton
Subbasin Group (ac) Run- Response Type | Overland | Routing Method Loss Initial Limiting | Decay
off Slope Value Value (ft) (in/hr) (in/hr) | (1/hour)
0 . . - - -
Broadway 15.6 2.0% | Impervious 0.1 1 | Fixed 0.001
50.0% | Pervious 0.1 1 | Horton 0.001 0.2 0.05 3
0 . . - - -
Hasbrouck 702.2 7.3% | Impervious 0.045 0.03 | Fixed 0.008
0.7% | Pervious 0.045 0.05 | Horton 0.017 1 0.01 3
0 . . j j j
Hasbrouck East 94 25.0% | Impervious 0.18 0.001 | Fixed 0.008
10.0% | Pervious 0.18 0.05 | Horton 0.017 1 0.01 3
0 . . . . .
Hunter 455 1.5% | Impervious 0.1485 0.001 | Fixed 0.008
5.0% | Pervious 0.1485 0.05 | Horton 0.008 1 0.05
Port Ewen/Kingston 884.6 0.1% | Pervious 0.0535 0.05 | Horton 0.008 1 0.05
Point 0.1% | Impervious 0.0535 0.03 | Fixed 0.008 - - -
0.5% | Pervious - Fast 0.5 0.2 | Horton 0.008 0.0001 0.0001 3
. Pervious -
Wilbur 22633 | 1 0% | Medium 0.03 0.8 | Horton 0.008 05 0.05
1.0% | Pervious - Slow 0.003 1 | Horton 0.029 0.8 0.01
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Nﬁ%ﬁl Combined Sewer Overflow Long Term Control Plan 2-20
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Section 2
Monitoring and Modeling of the Combined Sewer System

Table 2-8:
Monitoring Period Events and Selected Periods for Calibration and
Validation
Calibration
Exlent Date-Time Duration Volume Int“élr?;(ity A&pe;:lrﬁﬁ. or
0. (hrs) (in) (in/hr) Period Validation
1 8/21/2009 14:50 6.1 1.49 1.42 50-yr
2 8/22/2009 2:05 9.5 0.27 0.15 3-mo
3 8/22/2009 20:30 5.3 0.78 1.04 2-yr Calibration
4 8/23/2009 17:50 1.0 1.54 1.54 50-yr
5 8/28/2009 14:50 24.0 1.56 0.33 4-mo Validation
6 8/29/2009 23:00 0.8 0.11 0.16 2-wk
7 9/11/2009 11:55 28.8 0.58 0.23 1-mo Validation
8 9/12/2009 14:50 1.3 0.11 0.13 2-wk
9 9/26/2009 23:05 25.2 0.86 0.12 1-mo
10 10/7/2009 0:10 12.6 0.36 0.15 2-wk
11 10/9/2009 23:05 4.6 0.27 0.19 2-wk
12 10/15/2009 14:15 6.8 0.23 0.08 2-wk
13 10/23/2009 19:30 27.0 1.78 0.25 6-mo Calibration
14 10/27/2009 16:00 24.0 1.19 0.26 3-mo Calibration

2.6.2. Calibration Process

The calibration process has two distinct steps: dry weather and wet weather. The dry
weather calibration focused on the simulation of the components of wastewater flow.

The dry weather calibration process ensured that the model adequately simulated the base
flows as a platform for wet weather simulations. For the Kingston modeling effort,
monitored rainfall hyetographs developed from the observed precipitation data was
applied to the InfoWorks CS model to generate wet weather inflows at each modeled load
point.

The model was calibrated to three rainfall events. It is accepted throughout the industry
that the antecedent conditions can play a significant role in the way a system responds to
a rainfall event. To account for an antecedent condition, the entire flow monitoring
period was run as a continuous simulation with the review of the system focusing on the
three selected calibration events. However, the model run time for continuous
simulations can be long. To optimize the process, the three events were run individually,
i.e. discretely, to allow the modeling team to quickly evaluate the wet weather parameters
and bring peak flow statistics into range. The continuous simulation was then used to
calibrate for antecedent conditions, volume and refined peak.
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2.6.2.1. Discrete Event Simulations

A sub-set of the recorded storms was evaluated to allow the modeling team to quickly
refine parameters that affect the prediction of peak flow rates. Three events were
simulated as follows:

B Recorded flow and depth data from each monitoring site for each major rainfall event
was converted into a file format to enable a direct comparison with the model-
simulated results;

B Based upon the graphical comparisons of recorded and simulated data for all of the
calibration storms, factors such as imperviousness, width, and depression storage in
each combined sewer subbasin were adjusted; and

B Following the adjustments to the modeled subbasins, the storms were re-simulated,
the results compared again, and further fine tuning adjustments made to the subbasin
hydrologic factors.

This process was repeated until a single set of hydrologic factors was finalized for every
subbasin upstream of a flow monitor.

2.6.2.2. Continuous Simulations

Once a reasonable prediction of peak flows has been developed, the modeling team
refined the calibration using continuous simulations. The primary purpose of continuous
simulations was to:

B Ensure the parameters developed using discrete events are suitable for the range of
events that occur during the monitoring period; and

B Refine model parameters to better account for antecedent conditions and variations
that affect model volumetric predictions and that would ensure that CSO
frequency/volume estimates was reasonable.

The primary method for assessing the reasonableness of the continuous simulations was
graphical comparisons of simulated results and observed data. Best-fit line slopes and
intercepts were also evaluated to ensure the model parameter suitably predicted the
observed responses for the range of storms.

2.6.3. Calibration Results

Model calibration is not typically measured as a mathematical fit between two curves. A
large number of reasons can be found for differences between modeled and observed data
that cannot be allowed for in a simple mathematical test. A graphical comparison
between the observed and the model predicted data serves as the primary method of
measuring the reasonableness of the calibration. Model calibration can be considered a
judgment based process that is successful when the end users are comfortable applying
the model for its intended purpose. As stated in Section 7.4.2 of the “CSO Guidance for
Monitoring and Modeling”(USEPA):
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“...Common practice employs both judgment and graphical analysis to assess a
model’s adequacy.”

In addition, the Guidance also states:

“...the [model] results are compared to the field measurements collected
concurrently with these rainfall data. If the results are suitably close, the model
is considered to be validated.”

There is, however, a measure of fitness that is gaining acceptance and widespread
application that can better quantify the model calibration. This method consists of
applying a range of tolerances to specific parameters, and for the Kingston modeling
effort, the model calibration goals were developed as guidance during the calibration
process. The criteria provide a range of acceptable performance at each of the flow
monitors, but care must be used when applying these statistical ranges. This presupposes
a good degree of confidence in the comparative information, the observed flow and depth
data, and the rainfall data. The reason for using a minimum of three calibration events is
partly intended to address this aspect.

2.6.3.1. Dry Weather Calibration

The model base flow was calibrated to a four day dry weather period in mid-September.
Model parameters were adjusted as needed to achieve matching monitored and simulated
flows, depths, and volumes. The dry weather calibration was also evaluated statistically.
The dry weather calibration was complete when the model peak flow, volumes, and
depths were within the expected range of tolerances. The dry weather flow was higher in
the summer than in the fall, as the groundwater levels dropped, so it was necessary to
vary the groundwater monthly. The period of monitored flows in mid-September were
selected because they had an average amount of groundwater.

2.6.3.2. Wet Weather Calibration

The model wet weather calibration proceeded from upstream to downstream, beginning
with the Wilbur sewershed farthest upstream, continuing to Hunter and Broadway
sewershed, and ending at the Hasbrouck sewershed. Finally the unmonitored subbasins
were adjusted in order to match the influent flow to the WWTF. Wet weather flow plots
comparing the meter data to the modeled results are provided in Appendix E. The
following sections provide an overview of the calibration.
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2.6.3.2.1. Wilbur Sewershed Calibration

The Wilbur regulator receives flow from the largest sewershed within the City and
encompasses approximately 2,300 acres. The pumps within the pump station are not in
operation. Instead, flow is driven through the effluent siphon purely by head. The
calibration of Wilbur regulator revealed that the parallel 16-inch siphons leading to the
plant were not functioning at optimal capacity. Field investigation found a considerable
amount of sediment within the Wilbur Pump Station. It is likely that some of the wet
well debris is partially blocking a portion of the siphon between the pump station and the
plant. With the siphon appropriately restricted, the influent and overflow points
calibrated reasonably, as shown in Figure 2-6 for the October 23 and October 27 events.
The timing of the rising and falling limbs matches well, as do the magnitude of the peaks.
The extended depth recorded on the flow meter for the October 23 event was a temporary
condition, suspected to be caused by blinding into the Wilbur regulator.

2.6.3.2.2. Hunter Sewershed Calibration

The Hunter regulator is located at the upstream end of a separate 24-inch siphon located
east of Wilbur regulator. The Hunter regulator receives flow from a 600 acre combined
sewershed. The calibration of this regulator was more typical than that of Wilbur. The
roughness coefficient of the influent channel was adjusted to account for the irregular
surface of the stone tunnel. The combined sewer modeling approach fit the flow data
well, resulting in a good calibration, as shown in Figure 2-7. The model overflows
matched the timing of the monitored overflow data, but were reduced in volume.

2.6.3.3. Broadway Sewershed Calibration

The Broadway regulator is located downstream of the Hunter regulator. The sewershed
is combined and approximately 300 acres, making it the smallest of the four regulator
sewersheds. As shown in Figure 2-8, a good calibration was achieved for the influent
flow meter by adjusting the infiltration and subbasin parameters to match the peak flows
and depths. The calibration also included the overflow meter. The model overflow
timing and volumes matched that of the monitored data.

2.6.3.4. Hasbrouck Sewershed Calibration

The Hasbrouck regulator is nearest to the treatment plant. It has a Brown & Brown type
regulator that limits the amount of flow to the siphon during wet weather. The regulator
position was originally intended to limit flows through the regulator to 1.1 cfs (0.7 mgd).
Flow monitoring data fluctuated but generally showed the actual flow through rate as
approximately 2.5 mgd. This limit was modeled using a real time control setting on the
influent sluice gate and an orifice plate was modeled at the exit. The overflow weir
located farther upstream and the bar screen at the overflow chamber were also included in
the model configuration. All three of the metering sites calibrated well. The calibration
for the influent flow meter is provided as a sample in Figure 2-9. There was not a meter
on the overflow at Hasbrouck because it was inaccessible.
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2.6.4. Model Validation

Once the model was calibrated, the model was validated to two events not previously
evaluated. Two validation events were selected that could provide a range of storm
volumes and intensities to test model performance. The August 21 event lasted 24 hours
and received 1.6 inches of rainfall while the smaller September 11 event was similar in
duration and received only 0.6 inches of rainfall. Table 2-8 provided the detailed
statistics of the rain events.

The model was determined to be validated based upon graphical evaluation of the timing,
shape, and visual fit of the modeled response to the monitored response. The plots of
modeled versus monitored peak flows, volumes, and depths for both validation events are
included in Appendix F.

The validated model can now be used to estimate the annual overflow volume, to
understand the performance of the collection system under various rainfall conditions,
and to predict changes in system performance, including CSO volume, from modification
of the collection system.

2.7. Baseline Conditions

Baseline Conditions represent the operational and configuration changes that occurred or
after the end of the flow monitoring period (November 2009) through spring 2010 or are
planned for the near future with a high level of certainty. The following changes to the
system were simulated in the Baseline model:

B Wilbur Siphon sediment removal and capacity restoration;
B Hunter street sediment removal;

B Hasbrouck storm sewer separation; and

[

Addition of future flows from the Hudson Landing and Sailor’s Cove development
projects.

The model calibration found that the flows delivered through the Wilbur system to the
WWTF was less than expected. Inspection of the system found sediment build up on the
wet wells reduced the effective capacity of the system from two 16-inch siphons to one
16-inch siphon. Since the identification of the condition, work has been completed to
remove the debris and reinstate the siphon capacity. Baseline conditions represent an
open Wilbur system that operates at full capacity.

The Hunter regulator was known to be prone to sediment deposition in the effluent line.
Since the completion of the flow monitoring, the concrete slab that was located over the
effluent pipe has been removed, allowing for better cleaning of the deposition. Baseline
condition represents this change in the regulator. The change had little effect on the
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results of the model. The regulator did not calibrate well, understating the overflows. It
is likely that the real system now more closely matches the model results.

The 36-inch storm sewer that discharges into the Hasbrouck screen house was modeled
as a separate discharge. This removed the storm water volume from the calculation of
CSO volume.

Previously identified growth and development plans were incorporated in the hydraulic
model. The build out of flows are long-term, with some flow likely not to be realized
until 2020. The following are the areas and added flows incorporated into the baseline
condition:

Town of Esopus 0.276 mgd (with current forcemain) — Port Ewen;

Town of Ulster 0.075 mgd — Hasbrouck;

East Kingston 0.15 mgd — East Kingston (east of the plant);

Hudson Landing 0.444 mgd — East Kingston (east of the plant);

Sailor’s Cove 0.59 mgd— East Kingston (east of the plant); and

Parking Garage Development 0.059 mgd (Uptown) — Wilbur.
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3. Combined Sewer System Characterization

The System Characterization defines the performance of the CSS during dry and wet
weather. The performance of the Kingston CSS is based on the data collected during the
flow monitoring period, hydraulic modeling, and institutional knowledge held by City
staff that manages the system. The hydraulic modeling utilized a typical five-year period
that had within it a typical year period to assess the performance of the CSO system
under baseline conditions.

3.1. Typical Year Periods

The typical five-year period was developed to assess the performance of the collection
system under average conditions. A typical year period was selected from within the
typical five-year period. The typical period approach was utilized to best capture the
dynamic nature of rainfall and, consequently, the response of the system to rainfall.
While design storms have a role to play in wet weather simulations, the typical period
with a continuous simulation was preferred to better simulate the overflow resulting from
back to back events and varying antecedent conditions. The use of a typical five-year
period versus a single typical year period allows the inclusion of a larger number of
events of varying duration and intensity. The Technical Memorandum documenting the
selection of the typical periods is provided in Appendix G.

3.2. Dry Weather Flow

The collection system effectively and efficiently transports dry weather flows to the
WWTF for treatment. For the purposes of defining the performance of the collection
system, dry weather flow conditions are defined as those flows that are not influenced by
rainfall and/or rainfall run-off.

3.2.1. Overall

During the flow monitoring period, the average dry weather flow to the WWTF was
approximately 4.5 mgd. The distribution of flows from the sewersheds is provided in
Table 3-1. Nearly 90 percent of the dry weather flow originates from the Wilbur and
Hasbrouck Sewer Systems.

Table 3-1: Dry Weather Flow Distribution

| Total WWTF | Wilbur | Hunter | Broadway | Hasbrouck | Satellite
Flow (mgd) 451 3.1 0.06 0.10 0.89 0.40
% of Total 100.0% 68% 1% 2% 20% 9%
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3.2.2. Wilbur Sewer System

The Wilbur Sewer System delivers dry weather flows to the WWTF without dry weather
overflows or other undesirable conditions. The screen and grinder at the head of the
regulator create backwater that affects the influent several hundred feet upstream of the
regulator, as shown in Figure 3-1, the scattergraph of the influent. This condition likely
allows sediment to settle out but does not cause other problems, such as odors.

Through the model calibration process, it was determined that the effluent capacity of the
Wilbur regulator was diminished. Subsequent inspection by City personnel found
sediment build up in the wet wells that was obstructing flow into the siphons.
Consequently, the system was functionally operating as though there were only one
siphon barrel. Since the situation was identified, measures have been taken to remove the
material and reinstate the effluent capacity. This condition did not cause dry weather
overflows.

3.2.3. Hunter Sewer System

The influent flows to the Hunter regulator follow normal open-channel flow patterns with
good velocities, as shown in Figure 3-2. However, the configuration of the Hunter
Regulator, with a 90-degree turn to get into the dry weather effluent pipe, means that it is
susceptible to sedimentation. Sedimentation in the regulator has the potential to cause
dry weather overflows. Consequently, City personnel actively and aggressively maintain
this regulator. In 2010, City personnel have removed a concrete shelf from within the
regulator that was significantly hampering access to parts of the chamber, enabling even
better management of the system.

3.2.4. Broadway Sewer System

The Broadway Sewer System conveys dry weather to the WWTF well and without any
undesirable conditions. As shown in Figure 3-3, the influent sewer to the Broadway
Regulator operates under open channel conditions that match well with the Manning’s
curve. Under dry weather flow conditions, the collection system:

Does not experience overflows;

Does not experience depths of flow outside of normal ranges;

Exhibits normal, open-channel flow patters within the trunk sewers; and

Does not release problematic odors.
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3.2.5. Hasbrouck Sewer System

The influent system to the Hasbrouck regulator operates under normal, open channel flow
conditions during dry weather, as shown by the scattergraph in Figure 3-4. However, a
detailed review of the dry weather effluent system identified an operation condition that
resulted in dry weather overflows. The scattergraph for the 18-inch effluent, provided in
Figure 3-5, shows that once flows reach about 1.5 mgd, the system goes into backwater.
This was not unexpected as the Brown & Brown regulator, by design, limits flow into the
siphon system. It was not expected, however, that flows would back up during dry
weather. As shown in Figure 3-6, the Hasbrouck effluent went into backwater on
September 2, 2009, and generated sufficient depths as to overtop the weir. The
activations were dynamic and transient in nature. A detailed review of the flow
monitoring data found:

B Activations were not triggered by flows influent to the WWTF;

B The Broadway Regulator, which has a lower weir crest than Hasbrouck, did not
overflow; and

B Time, frequency and duration of activation did not appear to have a pattern.

Based on the available information, the overflows are suspected as being caused by a
blinding or malfunction of the Brown & Brown regulator. The City has investigated this
condition and is performing weekly inspection of the regulator to minimize impacts due
to debris causing the overflow to activate in dry weather conditions.

3.3. Wet Weather Flows

During wet weather events, the combined system delivers up to approximately 10.5 mgd
to the WWTF. The peak flow rate delivered is based on two controls:

B Siphon capacity/head losses; and
B Local controls.

In many collection systems, the flow from the collection system to the WWTF is set by a
hydraulic control at the WWTF, such as an influent gate or an effluent weir for a grit
tank. In the Kingston system, the primary controls of flow delivery to the WWTF are the
friction and minor losses of the siphon. However, this alone is not enough to maintain
peak wet weather flows to within the WWTF capacity. The Brown & Brown regulator at
Hasbrouck restricts flows to the WWTF to protect the treatment processes.

As depicted in Figure 3-7, each of the four sewersheds of the Kingston system acts as an
independent system. Flow into each of the regulators is determined by the individual
characteristics of the sewershed i.e. slope, soil system, rainfall distribution. But, as three
of the sewer systems (Hunter, Broadway and Hasbrouck) are connected to a common
header, they must share the header pipe capacity.
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Figure 3-7: Kingston Sewer Systems with Common Header

e
Hunter

Hasbrouck

sy

The determination of the “share” of the capacity is determined by head and, for
Hasbrouck, the set position of the Brown & Brown regulator.

Wilber is in a slightly different situation as it is served by two, dedicated siphons and
does not share the discharge capacity with the rest of the system.

3.3.1. Wilbur Sewer System

The overflow of the Wilbur Sewer System is determined by the difference between the
flow capacity of the effluent siphons and the influent flow rate from the gravity system.
The wet well provides up to 161,500 gallons of storage capacity.

The instantaneous peak measured flow into the Wilbur Regulator during the flow
monitoring period, which included two 50-year events, was 16.6-mgd. Most events were
less than or equal to 5-mgd, as indicated by the iso-flow lines shown in the scattergraph
in Figure 3-1. For the typical five-year period, the projected peak flow rate is 9-mgd. By
comparison, the peak carring capacity of the 16-inch siphons is 3.5-mgd each or 7-mgd
together.

The CSO system is triggered when the influent flow rate exceeds the effluent flow rate
and the storage volume is filled. Most events are fully contained within the wet wells.

The storage capacity available in the wet well varies based on the amount of time
between wet weather events, also referred to as the interevent time. Assuming a full tank
volume of 161,500 gallons and an influent dry weather flow rate of 3.1-mgd, the wet
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wells take approximately one hour to empty after a rain event. In application, the influent
flow rate remains elevated above dry weather flow for some extended period of time after
the end of a rain event. Modeling indicates that dewatering the wet wells generally takes
on the order of six to eight hours to empty.

3.3.2. Hunter Sewer System

The overflow of the Hunter Sewer System is determined by the difference between the
flow allocation to Hunter in the shared siphon and the influent flow rate. The peak flow
rate observed during the flow monitoring period was 9.5-mgd. Because of the steep
grade, the influent 24-inch sewer water level did not rise above quarter pipe, but did
attain velocities of 8 fps. These responses were, again, in response to 50-year storm
events. The majority of events produced peak flow rates below 1-mgd, as indicated by
the iso-flow lines shown on the scattergraph in Figure 3-2. For the typical period, flow
rates are projected to peak at 1-mgd.

3.3.3. Broadway Sewer System

The overflow of the Broadway Sewer System is again determined by the difference
between the flow “allocation” to Broadway in the shared siphon and the influent flow
rates. The Broadway Regulator has two influent pipes, only one of which was monitored.
In that pipe, the peak observed flow rate was 24-mgd. The majority of events produced
peak flow rates of less than 5-mgd, as shown by the iso-flow lines on the scattergraph in
Figure 3-3. The influent pipe operated under shallow and fast flows, the depths generally
below six inches in the 30-inch pipe and velocities reaching 14 to 16 fps. During the
typical period, the peak flow rate for the Broadway system is projected to be 3-mgd.

The overflow weir is nine inches high. Consequently, the Broadway system overflows
for relatively small rain events and in spite of the influent pipe being 75 percent empty.

3.3.4. Hasbrouck Sewer System

The Hasbrouck Sewer System has the most complex wet weather system as overflow is
controled by three factors:

B The difference between the shared siphon capacity allocated to Hasbrouck and the
influent flow rate;

B The overflow weir with a height of 18-inches; and

B The Brown & Brown Regulator.

During the flow monitoring period, the peak observed influent flow rate was 65-mgd.
The majority of events produced flows less than 10-mgd, as shown in the iso-flow lines
on the scattergraph in Figure 3-4. The 60-inch influent pipe also is steeply sloped. The
flow in the pipe generally was below 12-inches, or 20 percent of the pipe diameter and
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velocities on the order of 8 fps. During the typical period, peak flow rates are projected
to reach 23-mgd.

The 36-inch storm sewer that connects into the Hasbrouck screen house activates only
during wet weather. Flows in the pipe did not rise above 1-mgd and operated under
backwater conditions during several events, as shown in Figure 3-8. It is suspected that
the relative small storm flows are not competitive with the combined sewer overflows,
which range up to 7.5-mgd during normal wet conditions and significantly higher under
severe wet conditions.

3.3.5. WWTF Influent Flows

Peak wet weather flows during the flow monitoring period exceeded 10-mgd on four
occasions, with 10.8-mgd being the largest peak recorded. The recorded values were
consistent with the reported peak flows of the WWTF. The hydrograph for the WWTF
flows is shown on Figure 3-9.

3.4. Combined Sewer System Performance

The performance of the baseline combined sewer system was assessed using a five-year
typical period of rainfall, with a typical year period identified within. As shown in
Table 3-2, the CSO system discharges 131 MG of combined sewage to the Rondout
Creek during the typical five-year period and 29 MG during the typical year period.
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Table 3-2:
Baseline Condition Typical Period Overflow Performance Statistics

Typical Year Period

Total

Total Overflow Overflow Number of
CSO No. Overflow . Peak Flow LT
Duration Activations
Volume (MG) (MGD)
(hours)
Hasbrouck 26.93 423 22.46 59
Broadway 0.21 13 1.35 9
Hunter 0.12 23 0.61 12
Wilbur 1.81 18 7.41 5
Total 29.07 B - -

Typical 5-Year Period

Total

Total Overflow
CSO No. Overflow g‘lj‘:;‘;'ig"r;’ Peak Flow A“Cfivaﬁfgnosfl
Volume (MG) (MGD)
(hours)
Hasbrouck 121.10 1889 27.93 296
Broadway 0.95 76 2.57 38
Hunter 0.52 108 1.03 50
Wilbur 8.81 60 8.72 21
Total 131.38 - - -

1) 12 hour interevent time, 0.01 cfs threshold

The volume treated during the typical year period is approximately 1,779 MG, based on
the typical year simulation. The volume treated during wet weather events is estimated at
221 MG. Wet weather was defined as periods with flow exceeding the average annual
dry weather flow to the WWTF by five percent or more. Consequently, the system is
operating at a typical year capture rate of 221 MG / (221 MG + 29 MG) or 88.4 percent.

Hasbrouck is the most frequently activated overflow and generates the largest overflow
volume. During the typical five-year and one-year periods, overflow from Hasbrouck
represents 92 percent of the total system discharge. Broadway and Hunter activate 9 and
12 times per year, respectively and both produce small overflow volumes. Wilbur
activates with the same order of magnitude, five times per year but produces 1.81 MG.

The 36-inch storm sewer that connects into the Hasbrouck screen house activates 103
times in a typical year, discharging 3.7 MG. The storm water currently discharges into
Rondout Creek through the CSO outfall pipe. The storm volume and peak flow rate
discharged are small compared to the Hasbrouck CSO components but the storm system
activates more frequently and for a longer duration than the CSO components.
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3.5. Rondout Creek Water Quality

The City of Kingston, in response to NYS DEC permit conditions, collected samples and
observations at several sites on Rondout Creek. Six sites were sampled in 2006 and five
sites were sampled in 2007 at locations shown in Figure 3-10. The Sampling included
measurements of Dissolved Oxygen, Fecal Coliform, TSS (2007 only) and visual
observation of floatables in the creek. In 2006, samples were collected on six different
dates four of which were associated with rain events. Data on specific timing of
occurrence of CSOs concurrent with the sample collection is not available. In 2007
samples were collected on 15 different days, three of which were noted as days where
rain occurred concurrently with sampling. Samples were collected between August 15
and October 30.

3.6. Dissolved Oxygen Measured

The DO readings do not indicate any samples that show a violation of New York State
Water quality criteria. Readings were above six milligram per liter (mg/l) in most
samples and only one sample (collected upstream of possible CSO) was measured below
five mg/l. Figure 3-11 and Figure 3-12 illustrates the 2006 and 2007 DO data,
respectively, plotted against rainfall.

3.7. Fecal Coliform Sampling

Fecal coliform samples were collected at the same dates and times as the DO
measurements. During some of the sampling events fecal coliform was measured at
concentrations that could indicate a potential violation of water quality standards. The
2006 fecal coliform data is shown plotted against rainfall in Figure 3-13 and the 2007
data is shown on Figure 3-14. Since no information was provided on the occurrence of
CSO during these sampling events it is difficult to make observations about any possible
relationship of high fecal bacteria readings and combined sewer system overflows.

As plotted against rainfall, some of the samples, such as those in June of 2006 and a few
samples in 2007 seem to indicate a wet weather response in fecal coliform
concentrations. Figure 3-15 shows the 2007 fecal sampling results plotted against USGS
river flow data. This graph suggests that the late October elevated fecal coliform
concentrations may be due to a combination of upstream influence and local rainfall as in
the previous figure. The 2007 data has several samples where the most downstream site
shows the highest fecal bacteria concentrations, however the pattern is neither consistent
nor statistically verifiable.
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In 2007 sufficient samples were collected to evaluate whether five samples taken in a 30
day period exceed the geometric mean standard set by NYS DEC. Most of the individual
samples from 2007 are below the geometric mean standard and the geometric means of
all months sampled, as listed in Table 3-3, are less than the 200 cfu/100ml standard in
each of the three months sampled. The monthly maximums and geomeans are shown
graphically on Figure 3-15: 2007 Fecal Coliform vs. River Flow.

Based on the available 2007 data, it appears that the CSOs do not preclude the Creek
from meeting WQS.

Table 3-3:
Geometric Mean of 2007 Fecal Coliform Samples
Site 1 Site 2 Site 3 Site 4 Site 5
August 71 77 149 150 184
September * 28 61 64 51 64
October 22 46 73 23 75

! Only four samples were collected in September 2007.

3.8. TSS Sampling

TSS were sampled concurrently with DO and fecal coliform in 2007. Figure 3-17
illustrates the measured TSS in relation to rainfall as in the earlier figures. There does
not appear to be an apparent relationship between suspended solids and rainfall. A
second plot of TSS against river flow shown on Figure 3-18 indicates that the elevated
readings of TSS observed in late October 2007 seem to be related to the preceding high
flow period rather than to a specific local rain event.

3.9. Floatables

Observations for floatables were made by City of Kingston Staff during the 2006
sampling. The reported data indicate no observations of floatables during the entire
sampling period. The Wilbur, Broadway, and Hasbrouck outfalls are fitted with screens
to catch floatables and material half inch and larger.

3.10. QA/QC

The absence of field data sheets makes assessment of field QA/QC difficult. It is not
clear from reviewing the available data what the specific relationship between rainfall,
CSO and sample collection was. The data seems to be internally consistent and
comparison of field duplicates for fecal coliforms as shown in Figure 3-19 shows
reasonable correspondence from collocated samples. Future sampling programs should
develop a higher level of field documentation and include a more detailed effort to relate
sampling events to wet (or dry) weather and overflow events.
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4. Development and Evaluation of Alternatives

The goal of this CSO LTCP is to evaluate whether the City of Kingston’s combined
sewer system meets the requirements of the USEPA CSO Control Policy and if additional
CSO control measures are necessary, to develop and evaluate CSO control alternatives to
achieve the compliance with the policy. Being a small community, as defined by USEPA
CSO policy, the City has selected a presumptive compliance approach. Two most
commonly used presumptive approach criteria from USEPA CSO Control Policy are 85
percent capture of wet weather flows or four to six overflows per year without impacting
WQS. As demonstrated in Section 3, the City’s CSS already meets the 85 percent
capture presumptive criterion; however the number of annual activations is currently
greater than four to six overflows per year. This is not uncommon, since CSO LTCP
efforts for many communities have shown that the four to six overflows per year is a
more stringent criterion than the 85 percent capture.

The water quality evaluation results presented in Section 3 appear to show that water
quality samples from Rondout Creek met NYS DEC WQS with the current operation of
the CSOs. Further receiving stream water quality sampling and evaluations may be
necessary to determine the extent of additional system improvements. Therefore, the
evaluations presented in this section of the report provide a range of CSO control
alternatives from no action to the improvements required to reduce the annual number of
CSO activations to four to six overflows per year. The latter will serve as a “benchmark”
for the extent of the City’s system improvements that may become necessary to meet the
receiving steam water quality standards.

In developing alternatives to meet this goal, several objectives were identified as critical:

Technically feasible facilities;
Operationally sound system;
Value-added benefits; and
Highest cost or effectiveness.

Any solutions considered must pass a basic requirement of being technically feasible, that
is capable of being constructed and operated given limitation of land availability, flow
rates, hydraulic heads, and other construction and operation parameters. To be
successful, the solution must be operationally compatible with the size of the City of
Kingston and the operational staff levels and skill sets.
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Nﬁll‘gs}l‘ Combined Sewer Overflow Long Term Control Plan 4-1
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Section 4
Development and Evaluation of Alternatives

The solution should provide value added benefits for residents and staff that advance the
City of Kingston as a desirable location for families and businesses. Finally, the solution
should recognize and respect the investment made by residents through rates by
providing the highest levels of benefits for the cost.

4.1. Consideration of Sensitive Areas

Kingston Point Park, as shown in Figure 4-1, is located on the Hudson River, on the
eastern shore north of the confluence of the Hudson River and Rondout Creek. The
configuration of the breakwaters controlling the discharge of the Rondout into the
Hudson and forming the park cove protects the park from the influence of the CSOs.
During low tides, water from the Rondout Creek entering the Hudson River flows to the
south, away from the beach. During high tides, waters in the Hudson River create a
backwater condition on the flow coming from Rondout Creek. At these times, the beach
is insulated from the Creek by the shape of the land. Consequently, for both sections of
the park, areas with primary contact recreation are protected from receiving the direct
flow of Rondout Creek by the shape of the land and/or the configuration of the
breakwalls.

Kingston’s neighbor across the Rondout Creek and satellite customer community, Town
of Esopus, draws drinking water from the Hudson River approximately three miles south
of the confluence of the Rondout Creek and the Hudson River. The Village of
Rhinebeck, Dutchess County Water and Wastewater Authority Hyde Park System, Town
of Lloyd, and the City of Poughkeepsie also draw water from the Hudson River. It is the
primary source of water for the Village of Rhinebeck, Town of Esopus, and the City of
Poughkeepsie, while the Town of Lloyd has upland reservoirs and wells as primary
sources of water. Figure 4-2 shows the relative location of the drinking water intakes to
the City of Kingston.

Based on a review of each entity’s Annual Drinking Water Quality Report for 2009, total
coliform, as a surrogate to fecal coliform, is not currently impacting the raw water quality
for each water supply. All total coliform sampling results reviewed are below the NYS
DOH MCL of 5 percent positive. The Village of Rhinebeck, with the closet raw water
intake reported that there were no positive samples for microbiological contaminants for
2009.

Therefore, it appears that the City’s CSOs do not directly impact any of the sensitive
areas discussed herein based on the data presented.

4.2. Nine Minimum Controls

The City actively implements the Nine Minimum Controls. The goal in implementing
the goals is to capture and direct the maximum volume of wastewater to the treatment
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plant by maximizing the flow through the WWTF. There is a continuous effort to reduce
the storm water contributions of the I/1 during periods of wet weather. The City submits
annual reports on the CSO Best Management Practices (BMPs). The most recent report

is provided in Appendix H.

4.3. CSO Control Goals and Water Quality Standards

As previously stated, the City’s CSS already meets the presumptive approach criterion of
85 percent capture. However, the ultimate goal of the CSO LTCP is to enable Rondout
Creek to meet water quality standards. Since the number of annual activations is
currently 58 (greater than four to six overflows per year), additional improvements to the
collection system may be necessary to meet this goal.

Three levels of improvements and associated levels of CSO control have been evaluated
for the City of Kingston CSS as applicable to each CSO location:

B No Action;
B Regulator Optimization/Real-time control operation; and

B Additional system improvements as necessary to reduce number of CSO activations
to four to six events per year.

The evaluations are discussed separately for two groups of CSOs:

B Wilbur, Hunter and Broadway; and
B Hasbrouck.

The analysis of the water quality sampling data showed the parameter of concern is
bacteria but that it appears the CSOs did not cause a violation of the bacteria WQS.
Moving forward from that observation, it is projected that one to two discharges from the
Kingston CSOs within a 30-day period will not preclude meeting water quality standards.

CSO control goals focus on the Hasbrouck regulator as discharges from the Hasbrouck
system are the primary source of the overflow volume (92 percent) and have a high
frequency of activation. With total discharge volumes of 2.1 MG combined, the
infrequent activations from the Wilbur, Hunter, and Broadway overflows do not appear
likely to exceed the fecal coliform standard.

City of Kingston
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A review of the discharges during the typical year, baseline conditions, from the
Hasbrouck CSO, the most frequently activating CSO in the Kingston system, was
performed to determine the control level needed to reduce activation to about two in a
30-day period. The summer months of June, July, and August has the highest density of
large rain events. Controlling overflows to 1.30 MG will reduce the June activations to
one event, July activation to three, and eliminate August activations. All activations
remaining above the control level are substantially reduced from baseline conditions.
With background fecal concentrations and Rondout Creek volumes as recorded during
the 2007 sampling, the 30-day geomean standard is expected to not be exceeded.
Considering the top events during the typical year under baseline conditions, as shown in
Table 4-1, controlling Hasbrouck to the 1.30 MG of the August 11 event reduces the
overflow activations to five in a typical year.

Table 4-1:
Hasbrouck Typical Year Top Ten Events

CSO Discharge Volume
Event (MC)
Ranking Date Systemwide | Hasbrouck
1st 19-Oct 3.05 2.36
2nd 9-Jun 2.68 2.04
3rd 10-Jul 2.35 1.91
4th 27-Jul 1.75 1.51
5th 5-Jul 1.56 1.50
6th 11-Aug 1.30 1.30
7th 1-May 1.29 1.28
8th 30-Mar 1.11 1.11
9th 13-Jun 0.96 0.96
10th 5-May 0.90 0.90

4.4. |Initial Screening of CSO Technologies

A wide range of technologies exists for CSO control, including the following main
groups:

Source controls;

Green solutions;

Sewer system optimization;
Sewer separation;

Storage;

Primary treatment; and

Disinfection.

City of Kingston
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While each CSO control group may include a number of various CSO control
technologies, many of these technologies are project or condition-specific and may not be
applicable or feasible for the City. A two-step CSO control technologies screening
process was used for this project to streamline the selection of potentially feasible
technologies for further evaluations. During the first step, a preliminary list of CSO
control technologies were screened based on knowledge of the Kingston collection and
treatment systems, Rondout Creek water quality objectives, and nationwide experience
on similar projects. This initial list of the potentially applicable technologies is
summarized in Table 4-2.

During the second step, the list of screened technologies was applied to the specific
performance and site conditions of the four CSO regulators and developed into
alternatives. This section includes a brief summary of the preliminary CSO control
technologies considered in this project, including identification of the advantages and
disadvantages of each. The rationale for including or excluding the alternatives from
further evaluations is also presented and a description and evaluation of the system-
specific CSO control alternatives is presented in Sections 4.5 and 4.6.

4.4.1. Source Controls

Source controls are methods of reducing overflow volume, floatables, BOD, suspended
solids, and other parameters by controlling wet weather flows and loadings at their
source. Source control methods include:

B Public education programs: This measure involves the implementation of programs
to educate the public on initiatives such as litter control (with information regarding
associated fines and penalties), illegal disposal, and the link between litter and CSO
impacts. Public notification typically includes postings in public places, radio and
television advertisements, and letter notification to residents and commercial entities.

B Street sweeping: This measure involves cleaning of street litter by mechanical or
manual street cleaning. The USEPA recommends that street cleaning be done as
often as once or twice per week and after each storm. However, street sweeping
performed at such a high frequency may not be feasible due to O&M costs incurred
and logistical difficulties in large urban areas.

B Catch basin cleaning: This measure typically involves cleaning of catch basins by
maintenance crews using a vacuum truck.

B Industrial pretreatment: This measure involves reducing potential contaminants in
CSO discharges by controlling industrial discharges to the sewer system.

The primary advantage of the use of source controls is low capital cost.

City of Kingston
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Table 4-2: Preliminary Screening of CSO Technologies
Effectiveness
CSO Control Technology Comments
CSO Volume Pollutant
Reduction
Source Control
Public Education None Low Cannot reduce the volume, frequency, or duration
of CSO occurrences
Effective at floatables removal; cost-intensive
Street Sweeping None Low 0O&M,; ineffective at reducing CSO volume,
bacteria, and fine particulate pollution
Catch Basin Cleaning None Very Low Labor intensive
Industrial Pretreatment Very Low Low :)-g ecglty has an NYS DEC approved program in
Green Solutions
Good for residential areas, minimal capture of total
Rain Barrels Low Low run-off volume, I_ow-cos_t, requires emptying barrels
after storm and interaction with home and
business owners
o Site-specific, relatively low-cost, good for
Icr;gtlgﬁtg);s;rsenches/ Medium Medium residential areas, widespread participation
required to be effective
Site-specific, cost-intensive, non-intrusive
Rooftop Greening Medium Low construction, oth_er peneflts to city, requires
widespread application to be effective, used for
larger buildings with flat roofs
Permeable Pavements Medium Medium Site-specific, cost-intensive, increased O&M costs
Sewer System Optimization
Optimize Existing Medium Medium Optimization has already been considered for
System NMC activities
Highly automated system, increased O&M,
Real Time Control Medium Medium increased potential for backups, applicable to
larger interceptors with available storage capacity
Sewer Separation
Disruptive to affected areas, cost-intensive,
Complete Separation High Medium potential for increased stormwater pollutant loads,
requires homeowner participation
Disruptive to affected areas, cost-intensive,
. . . . potential for increased stormwater pollutant loads.
Partial Separation Medium Medium The City is identifying inflow sources and will
further investigate the potential for removal
Relatively low-cost, requires home and business
Rain Leader Disconnection Low Low owner participation, potential for increased
stormwater pollutant loads

NFLCOL
IRNI
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Storage
Requires large space, disruptive to area, cost-
Tanks High High intensive, may require cover and odor control
depending on location
Disruptive to affected areas, potentially expensive
Storage Pipelines/Conduits High High in congested urban areas, aesthetically
acceptable, provides storage and conveyance
Less disruptive than tanks or conduits, capital-
Vertical Shafts High High intensive, provides storage in smaller area, pump
station required to lift stored flow out of shaft
Least disruptive storage technology, capital-
Tunnels High High intensive, provides storage and conveyance, pump
station required to lift stored flow out of tunnel
Primary Treatment
Retention/Treatment Low Medium Redu_ced ta_nk size compared to storage. Allows
permitted discharge of flows
Vortex Separator (includes Inconsistent pollutant removal performance.
Swirl Congentrators) None Low Depending on available head, may require sewer
flows to be pumped, increased O&M costs
Reduced tank size requirements and increased
Chemically Enhanced Primary None Medium solids removal efficiency, requires chemical
Treatment addition, requires chemical storage and high O&M
costs
High Rate Physical/Chemical . Deep sidewall tanks likely to require rock
None Medium : . - .
Treatment excavation, adding to high unit costs
Expansion of WWTP processes High High WWTF is land locked with I|m|_ted opportunities to
expand peak treatment capacity
Disinfection
Requires a minimum of 5 minutes contact time,
chemical storage and high O&M costs, limited
Chlorination/dechlorination Low High space at WWTP and CSO location, possibility to
be combined with primary sedimentation and/or
vortex facilities
Typically more expensive than
Ultraviolet None High chlorination/dechlorination, requires higher level of
solids removal and startup time
City of Kingston
Nﬁ%ﬁl Combined Sewer Overflow Long Term Control Plan 4-9
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The primary disadvantage of source controls is their inability to address the CSO impacts,
if they exist, on water quality standards for DO, TSS, and fecal coliform. An additional
disadvantage includes increased O&M costs required for cleaning streets and inlets.

Due to the nature of these kinds of controls, numerical estimation of their effects on
conveyance system and receiving water body responses is not feasible. Therefore, they
were not considered in the development of CSO control alternatives for the City. Source
controls are considered additive and complimentary to the City’s CSO control
alternatives.

4.4.2. Green Solutions

“Green solutions” is a broad term covering a range of techniques offering the potential to
reduce peak storm overflow rates. The goal of green solutions is to develop techniques
that store, infiltrate, evaporate, and detain run-off. Green solutions have the potential to
reduce both the volume of stormwater generated by a site and the peak overflow rate.

Common green solutions techniques are described below:

B Rain barrels: Barrels placed at the end of roof downspouts to capture and hold run-
off from roofs. The water in the barrel must be manually emptied onto the ground, or
it can be put to beneficial use to water vegetation. The barrel top typically has a
protective screen to inhibit mosquitoes.

B Infiltration trenches: Excavated trenches backfilled with stone to create subsurface
basins that provides storage for water and allow infiltration.

B Rooftop greening: The practice of constructing pre-cultivated vegetation mats on
rooftops to capture rainfall, thereby reducing run-off and CSO.

B Permeable pavement: A type of surface material that reduces run-off to the combined
sewer drainage system by allowing precipitation to infiltrate through the paving
material and into the earth.

B Rain Gardens: A specialized garden that features native plantings to capture water so
it has a chance to slowly filter into the ground rather than run-off to the combined
sewer drainage system.

Green solutions must be applied over a large area in order to achieve any significant
reduction in run-off volume and/or flow rate to the combined sewer system. In urban
areas, it is not cost-effective to demolish existing infrastructure for the purpose of green
solutions applications alone. It is generally accepted that green solutions become cost-
effective when redevelopment is under construction simultaneously within an urban area.
This is because the streets and sidewalks have already been dug up, allowing substantial
construction cost savings. In the case of rooftop greening and rain barrels, significant
participation and cooperation of business and private property owners is required.

City of Kingston
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Furthermore, rooftop greening may require an evaluation and possibly revisions to the
Building Code, which can be a lengthy process.

4.4.3. Sewer System Optimization

This CSO control involves making the best use of existing system facilities to reduce
overflows. This may be accomplished by modifying the regulators to mitigate the
conditions that trigger overflow events or adding real-time controls that change the
operating conditions of the system in response for flows.

4.4.3.1. Regulator Modifications

Reduction in volume and frequency of overflows at regulators can be accomplished by
modification of the existing hydraulic control features of the regulator — i.e., raising the
elevation of weirs, modifications to orifice area, etc. These types of modifications are
regulator-specific and feasible only if existing excess interceptor capacity is available and
the resulting hydraulic gradient upstream of the regulator can be reestablished at a safe
elevation to prevent flooding of basements or increase of other overflows. This type of
conveyance system control can be advantageous for regulators with high frequencies but
low discharge volumes.

4.4.3.2. Real-Time Control

Real-time control is any response, manual or automatic, to changes in the sewer system
condition. An example is the measurement of sewer levels or flow in “real time” at key
points in the system in order to operate control components (such as adjustable weirs,
gates or inflatable dams) to maximize use of the existing sewer system and reduce
overflows. This kind of real-time control adjusts the regulator controls in response to
system conditions.

The primary advantage of regulator modifications is their low cost. The primary
disadvantages are that regulator modifications by themselves typically are insufficient for
complete CSO control, result in increased O&M needs, and create the potential for
significant surcharging.

4.4.4. Sewer Separation

Sewer separation involves the installation of additional sewers, typically to convey
stormwater alongside the existing combined sewer system. Typically, the existing sewers
are left in place to convey sanitary sewage to the WWTF, since sanitary laterals are
already connected and the existing sewer goes directly to the wastewater plant; however,
constructing new sanitary sewers and retaining the existing combined sewers for
stormwater drainage can be also considered. Separation can be an effective method of
removing stormwater flows from the sanitary sewer systems and reducing CSO volume.
There are two degrees of sewer separation: complete separation and partial separation.
Partial separation is typically limited to stormwater inflow removal.
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4.4.4.1. Complete Separation

Complete separation involves the separation of the combined sewer area tributary to any
overflow point or regulator. The removal of stormwater leaves the existing system with
enough capacity to carry sanitary flow and reduces overflows. Complete separation
requires the installation of new storm sewers in combined sewer areas and the removal of
any roof leader, foundation drain, and sump pump connections to the present combined
system. Even after all direct inflow sources from private properties are disconnected,
leaky service laterals may still contribute significant wet weather flows to the sewer
system.

4.44.2. Partial Separation (Stormwater Inflow Removal in Existing Rights of
Way)
Stormwater inflow removal is accomplished by installing new storm sewers in local,
discrete areas within combined sewer subbasins to reduce direct stormwater input to the
existing combined sewer system. Inflow removal is considered viable and potentially
cost-effective in areas where gravity discharge of collected stormwater could be
accomplished through relatively short outfalls to the receiving water or to a storm sewer
with excess capacity.

4.4.4.3. Roof Leader (Gutters and Downspouts) and Sump Pump Disconnection

Roof leaders and sump pumps are disconnected from the combined sewer system with
stormwater redirected to a dry well, lawn, or storm sewer.

4.45. Storage

Satellite storage facilities are tanks located within the collection system that are sized to
provide the storage volume associated with the selected level of control. After wet
weather flows subside, the basin and settled solids are dewatered back to the collection
system. It is assumed that dewatering would be accomplished with pumps capable of
dewatering the basin within 24 hours in order to avoid septicity and to increase the
likelihood that storage will be available when needed.

Examples of storage control facilities include:

B Storage tanks: Closed or open concrete tanks that may include odor control and grit
removal systems.

B Storage pipelines/conduits: These structures require a small construction right of
way; however, a relatively large-diameter pipeline or conduit typically is needed to
provide the required storage volume.

B Vertical shafts: Closed or open concrete shafts that may include odor control and grit
removal systems. The vertical shafts have an advantage of requiring less surface area
to store large volumes of flow.
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B Tunnels: Storage is provided by the mining of storage tunnels below grade, and if
possible, in bedrock. Tunnels have an advantage of causing minimal surface
disruption. The storage tunnel stores flow, then conveys it to a dewatering station.

The primary advantage of storage is that captured flows are returned to the collection
system for full treatment at the WWTF.

As with conveyance system controls, the primary disadvantage of this technology is its
high capital cost. Additional disadvantages include increased O&M costs for pumping,
the need for adequate construction sites and the potential for disruption of adjoining sites
or neighbors during construction, and operation.

Given the shallow rock, significant grade change in the area of the regulators and
relatively small volumes to be controlled, vertical shafts, tunnels and pipeline storage are
not appropriate storage technologies for the Kingston system. Traditional storage tanks
remain a viable control technology.

4.4.6. Treatment

Treatment is another method of reducing untreated CSO overflow volume and frequency.
Treatment typically involves some form of solids (and associated BOD) removal and/or
disinfection.

Examples of treatment control methods include primary sedimentation, vortex separators,
high rate physical/chemical treatment, and chemically enhanced primary treatment.
These methods are described below.

446.1. Retention/Treatment

The objective of retention/treatment is gravitational settling of suspended particles in a
smaller volume tank combined with disinfection for the legal discharge of treated flows.
This is the simplest method for treating and discharging combined sewer overflows.

4.4.6.2. Chemically Enhanced Primary Treatment (CEPT)

Chemically enhanced primary treatment involves adding chemicals (polymers and
coagulants) to primary sedimentation basins to cause the suspended particles to clump
together through coagulation and flocculation. The floc particles settle faster, enhancing
treatment efficiency. As a result, primary treatment can be accomplished at higher
surface overflow rates and in smaller tanks as compared to the conventional primary
clarification process.

The advantage of this technology is a smaller footprint and typically better performance
than a primary sedimentation facility. The primary disadvantage of this technology is the
increased O&M costs for chemical handling and disinfection facilities as well as
chemical costs.
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4.4.6.3. High-Rate Physical/Chemical Treatment (HRT)

High-rate physical/chemical treatment is a traditional gravity settling process enhanced
with flocculation and settling aids to increase loading rates and improve performance.
The pretreatment requirement for HRT is fine screening and sometimes grit removal.
The first stage of HRT is coagulant addition, where ferric chloride, alum, or a similar
coagulant is added and rapidly mixed into solution. The coagulation stage is followed by
a flocculation stage where polymer is added and mixed to form floc particles that will
settle in the following stage. Also in this stage, recycled sludge or micro sand from the
settling stage is added back in to improve the flocculation process. Finally, the
wastewater enters the gravity settling stage that is enhanced by lamella tubes or plates.
Disinfection, which is not part of the HRT process, typically is completed after treatment
to the HRT effluent. Sludge is collected at the bottom of the clarifier and either pumped
back to the flocculation stage or wasted periodically when sludge blanket depths become
too high.

The primary advantages of the HRT processes are that they typically have the smallest
footprint and best performance as compared to most if not all other primary treatment
technologies. The main disadvantages of this technology are high capital and O&M costs
as well as startup time requirements and with the Kingston topography, the likely
requirement of bedrock removal.

4.47. Disinfection

The major objective of disinfection is to control the discharge of pathogenic
microorganisms in receiving waters. The disinfection methods commonly considered for
CSO discharges are chlorination and UV .

Each disinfection method has advantages and disadvantages with regard to chemical
toxicity, stability, interaction with extraneous material, penetration, availability, and cost.

4.47.1. Chlorination

Chlorination can be accomplished by adding chlorine gas, sodium hypochlorite,
chloramines, or chlorine dioxide to wastewater and providing sufficient contact time for
required pathogen destruction. The most commonly used chlorination agents are chlorine
gas and sodium hypochlorite.

Chlorine gas historically has been the most common chlorination reagent; however, over
the past decade many utilities have switched from chlorine gas to sodium hypochlorite
liquid (hypochlorite) because of the greater inherent risk of chlorine gas to personnel
health and safety as compared to hypochlorite. While substantially safer than chlorine
gas, hypochlorite can still present a moderate safety concern to personnel working in the
area. Sodium hypochlorite can also be corrosive, necessitating additional maintenance of
associated chemical feed equipment and piping.

ALCOL City of Kingston
N\JIRNI Combined Sewer Overflow Long Term Control Plan 4-14
H:\PROJECT\5744016\DOC\LTCP\Kingston LTCP 10.22.2010.docx




Section 4
Development and Evaluation of Alternatives

One of the disadvantages of using hypochlorite as opposed to chlorine gas is that the
hypochlorite solution degrades over time. However, the strength of the solution can be
monitored in order to accurately calculate the required dose when the system needs to be
operated. The rate of degradation increases with solution strength and varies with
temperature.

Chlorination can be implemented with moderate capital cost; however, space
requirements for chlorine contact tanks may be considerable. Traditional disinfection
with any form of chlorine typically requires a five-minute contact time. Contact tanks
with adequate baffling and volume to prevent short circuiting and the recommended
detention time are required.

To reduce the space and cost requirements for chlorine contact facilities, high-rate
disinfection is commonly used for CSO treatment. High-rate disinfection is defined as
the application of a higher-than-normal concentration of disinfectant in combination with
high-rate mixing to achieve the desired level of bacterial kill over a shorter contact time.
Typical chlorine doses range from 4 mg/L to maximum doses of 25 to 30 mg/L, and
sufficient contact time. High-rate disinfection has been used successfully on a number of
wet weather disinfection applications to provide a minimum of 5 minutes of contact time
instead of the standard 15 minutes.

For discharge to surface waters, dechlorination following chlorination may be required to
remove any remaining chlorine residual prior to discharge to minimize any adverse effect
to receiving waters. Liquid sodium bisulfite is the most commonly used dechlorination
agent applied in conjunction with sodium hypochlorite. The contact time for sodium
bisulfite is much less than for chlorine; the goal is to provide only enough time for
complete mixing of the bisulfite solution into the chlorinated wastewater flow.

4.4.8. UV Disinfection

UV disinfection is gaining popularity in the disinfection of wastewater and CSO
discharges. Despite its higher capital and O&M costs (due to higher power
consumption), the main advantage of UV is the much smaller footprint required as
opposed to other disinfection methods. While the chlorine-based compounds and ozone
require contact tanks large enough to provide required minimum contact times, UV
disinfection does not have a required contact time, and therefore the UV units may be
installed in existing channels. Because chemicals are not used, UV disinfection ensures
that no chemical residuals are discharged in the effluent.

The primary disadvantages of UV systems are high capital cost and startup time
requirements. Additionally, the effectiveness of UV disinfection is sensitive to effluent
quality. Higher TSS concentrations can interfere with UV’s ability to disinfect, requiring
much higher doses and providing much lower efficiency. UV systems also require a
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reliable backup power source to ensure the continuance of disinfection during power
outages.

4.5. CSO Control Alternatives: Wilbur, Hunter and Broadway

Because the number of CSO activations at the Wilbur, Hunter, and Broadway regulators
is already at or close to single-digit events, per the evaluations for these locations were
focused on relatively low cost improvements to optimize the system performance and
further reduce a number of overflows. Therefore, only two levels of improvements were
evaluated for these locations - No Action and Regulator Optimization.

45.1. No Action

No Action indicates that no new work is required. It leaves the system as-is. There is no
capital cost incurred for no action. Operation and maintenance costs remain the same as
existing O&M costs. No action is a viable alternative, as the Wilbur, Hunter, and
Broadway overflows low discharge frequency and low discharge volumes are unlikely to
cause a WQS violation in Rondout Creek.

4.5.2. Regulator Optimization

Regulator optimization is the raising of the weirs to maximize flow to the WWTF and
minimize overflow without adverse side effects such as surcharging or basement
flooding. The location of these three regulators on steep inclines means water levels can
be raised without endanger connections.

Optimizing regulators directs more flow to the WWTF. Hydraulic modeling shows that
by optimizing flow at the regulators, the wet weather capacity of the WWTF will be
exceeded during peak events. The projected peak flow rate of 15.6 mgd exceeds the
current capacity of 10.25 mgd. Upgrades to the WWTF to remove hydraulic limitations
and/or an excess peak flow storage facility would be required. The cost for removing the
hydraulic limitations to increase capacity to 13.6 mgd was estimated at $5.9M (2008
dollars). The WWTF is land locked. Expansion beyond the 13.6 mgd is not technically
feasible, as the City would require an investment up to $65M to convert the existing
WWTF to a wet weather pump station and equalization facility and construct a larger
WWTF in another location.

As shown in Table 4-3, Broadway is fully contained under a typical year and Hunter is
reduced to two overflows. The net decrease in overflow volume is only 0.21 MG. This
reduction is too small to affect the annual percent capture of the system and is not likely
to measurably improve water quality in Rondout Creek.

As the “No Action” alternative is viable given the low frequency and discharges and that
the costs associated with optimizing the regulators far outway benefits, no action is
selected as the approach for the Wilbur, Hunter and Broadway regulators.
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Table 4-3:
Wilbur, Hunter, Broadway Optimized vs Baseline Conditions

Overflow Overflow
Overflow Duration Peak Flow Number of
Regulator Volume (MG) (hours) (MGD) Activations
Optimized Conditions
Broadway 0 0 0
Hunter 0.01 6 0.2
Wilbur 1.8 18 7.4
Baseline Conditions
Broadway 0.21 13 1.3 9
Hunter 0.12 23 0.6 12
Wilbur 1.81 18 7.4 5

4.6. CSO Control Alternatives: Hasbrouck

Removal, storage and treatment alternatives were considered to reduce the frequency and
volume activations to meet WQS. Costs were developed using:

1. Bid tabulations from past Kingston projects
2. Cost curves developed for CSO LTCP work in other upstate New York communities

46.1. No Action

No Action indicates that no new work is required. It leaves the system as-is. There is no
capital cost incurred for no action. Operation and maintenance costs remain the same as
existing O&M costs. No action may not be a viable alternative, with 58 activations at the
Hasbrouck overflow. The WWTF are not maximized before and after peak events and,
with the high frequency of discharge, the WQS for fecal coliform may be challenging to
meet.

4.6.2. Regulator Modifications

Modification to the Hasbrouck regulator will upgrade the structural, mechanical and
instrumentation and control to eliminate the need for daily maintenance to protect against
dry weather overflows. This concept will also allow flows from the Hasbrouck
sewershed to be directed to the WWTF when there is available capacity instead of
statically limiting the flow at the regulator. A detailed review of the regulator will need
to be performed to determine the final configuration. The review will consider, at a
minimum:
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B Replacement of the Brown & Brown regulator with a SCADA controlled pinch valve
or knife gate which will continue to protect the WWTF from high flows and also
maximize the conveyance of flows before and after peak conditions.

Replacement of the /2 mechanical bar screen
Raising the weir in the screen house
Refurbishing/replacement of the overflow flow monitoring system

Relocation of 36-inch stormsewer connection to downstream of the regulator beyond
the monitoring point.

A total of $750,000 is budgeted for the Hasbrouck Regulator Modifications capital
improvements. Engineering at 15 percent of construction is budgeted at $115,000.

Regulator modification will have a significant effect on the performance of Hasbrouck
during dry weather and small wet weather events. Table 4-4 shows the modeled
predicted results of added real time control to Hasbrouck that sets the orifice size based
on WWTF capacity. In addition to the 28 percent reduction in annual CSO volume and
24 percent reduction in activations, the percent capture of the system increases from 88
percent to 92 percent. Despite all the benefits, regulator modifications may or may not be
sufficient for meeting (or not precluding the attainment) the water quality standards in the
receiving stream. Post-construction monitoring would be required to verify the system
performance and associated water quality benefits. Additional CSO control alternatives
for further reducing CSOs at Hasbrouck are further evaluated below should additional
improvements become necessary as a result of the PCM. Modifications will not continue
to limit discharges from Hasbrouck to the WWTF to stay within peak flow rates.

A review of the model-predicted discharges from the Hasbrouck CSO was performed to
determine the flows and volumes that need to be handled to reduce activation to about
4-6 events per year.

Table 4-4:
Hasbrouck Performance: RTC v Baseline
Total
Overflow Overfl_ow Peak Number of Percent
Volume D;]Jratlon Flow Activations Ca‘;t“re
(MG) (hours) (MGD) (%)
Real Time Control 18.7 213 21.9 45 91
Baseline 26.9 423 22.5 59 89

4.6.3. Separation: Partial Separation

Partial Separation is the removal of surface run-off from the combined sewer system.
Catch basins and inlets are routed to a new, dedicated storm water pipe. Foundation
drains and other storm water features outside of the public roadway remain as currently
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connected. The estimated cost to partially separate an urban combined sewer system is
$50,000 per acre. This assumes the separation work occurs in the soft ground, above the
bedrock. At this rate, the 702 acre Hasbrouck Sewershed would cost an estimated
$35.1M.

4.6.4. Separation: Green Infrastructure

Separation with Green Infrastructure means using engineered systems that mimic nature
to filter, detain and potentially remove overland run-off from the combined sewer system.
Green Infrastructure uses a network of small facilities to locally manage the run-off.

With the shallow rock elevations, it is reasonable that infiltration of the storm water into
the ground is not going to be feasible broadly through the Hasbrouck sewershed. As a
result, most green infrastructure facilities will require an underdrain with a connection to
either a dedicated storm water pipe or back into the combined sewer. A connection to a
storm water pipe effectively separates the surface system from the combined sewer where
a connection back to the combined sewer will delay the arrival of the flows, providing
some benefit to the CSOs.

Green Infrastructure can play a positive role in reducing peak flow rates into the
Hasbrouck system, but is not likely to control enough run-off to reduce Hasbrouck
overflows to the 4 to 6 events per year used as a target for these evaluations.. Pilot
testing of green infrastructure facilities, including pre-and post construction monitoring,
would be needed to determine flow reduction from individual facility. It is expected that
the net effect at the regulator will be nominal during the large control events.

4.6.5. Storage: Tank

Three locations were identified as potential sites for a storage tank. Site 1 is a tennis
court upstream of the regulator, which is owned by the City. Sites 2 and 3 are
downstream of the regulator on Abeel and are private property. At all sites, the tank
would required screening, cleaning and pump back facilities. To provide the requisite 1.3
MG of storage, an AWWA D110 Type Il Pre-stressed Concrete Tank with the
dimensions of 146-ft in diameter and 10-ft side wall depth would be needed.

Costs for the storage tank were estimated using tank pricing provided by Natgun and
other local projects. The construction cost is estimated at $3.5M and includes the tank,
flushing system, pump station and piping. Property acquisition costs are not included.
Refer to Figure 4-3 for a conceptual Schematic of the improvements.
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4.6.6. Treatment: Disinfection

Disinfection directly addresses the primary concern regarding overflows: bacteria.
Disinfection assumes the construction of a sodium hypochlorite / sodium bisulfite
chlorination/dechlorination system and a contact tank to provide 15 minute contact time
at the design flow through rate. A dewatering pump is also included to return capture
flows to the WWTP. The estimated capital cost of constructing a disinfection facility is
$4.5M for five overflows in a typical year. Annual operation and maintenance costs are
estimated at $40,000 and include the cost of chemicals, electricity, and cleaning the
facility after each event.

Costs for a disinfection system were developed from cost curves developed for upstate
New York. The costs do not include that of a screen as the Hasbrouck overflow has an
existing mechanical bar screen. Costs do not include land acquisition, engineering or
other non-construction costs.

4.6.7. Treatment: Retention/Treatment Basin.

Retention/Treatment Basin uses a tank to provide for the settling of solids. Tank sizes
were developed based on 30-minute holding times for the design flow through rate.
Retention/Treatment Basin units include the replacement of the existing screen with
mechanical fine screens ahead of the tank and a dewatering pump station. The estimated
cost of construction is $9.3M for five overflows in a typical year. Annual operation and
maintenance costs are estimated at $27,400 and include the cost of electricity, chemicals,
and cleaning the tank after each event.

Costs for a retention/treatment basin were developed from cost curves developed for
upstate New York. Costs do not include land acquisition, engineering or other non-
construction costs.

4.6.8. Treatment: High Rate Treatment

High Rate Treatment is the use of a deep tank with the addition of chemical additives to
effectively achieve equivalent primary treatment within a shortened period of time. HRT
units include mechanical fine screens, one or more treatment units, and a dewatering
pump station. A small equalization tank is commonly used to accommodate the facility
start up time and to attenuate sharp peaks. The estimated cost of construction is $9.7M
for five overflows in a typical year. Annual operation and maintenance costs are
estimated at $28,000 and include the cost of electricity, chemicals, and cleaning the tank
after each event.
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5. CSO Long-Term Control Plan

The goal of this CSO LTCP was to evaluate whether the City of Kingston’s combined
sewer system meets the requirements of the USEPA CSO Control Policy and if additional
CSO control measures are necessary, to develop and evaluate CSO control alternatives to
achieve the compliance with the policy. Being a small community, as defined by USEPA
CSO policy, the City has selected a presumptive compliance approach.

As demonstrated in Section 3, the City’s CSS already meets the 85 percent capture
presumptive criterion and the water quality sampling data appears to show the CSOs do
not preclude Rondout Creek from attaining WQS; however the number of annual
activations is currently greater than four to six overflows per year. Since the results
presented in Section 3 of this report are not entirely conclusive, it is unclear at present
time whether or not the remaining CSO discharges meet or do not preclude the attainment
of the WQ standards.

Consequently, the recommended CSO LTCP utilizes a staged approach that include post-
construction monitoring after modifying the CSS to determine the effect of the CSOs on
attainment of WQS and reassess the size and type of additional CSO control required.

5.1. Recommended CSO LTCP

The recommended CSO LTCP implements a staged approach that focuses on improving
the performance of the Hasbrouck system. The stages of the CSO LTCP are depicted in
the flow chart of Figure 5-1. The initial stage upgrades the regulator to eliminate the
need for daily maintenance in the prevention of dry weather overflows, provide direct
measurement of CSO discharges and modulate the dry weather discharge to maximize
flow to the WWTF.

The second stage performs post construction monitoring on the regulator system and
updates the calibration of the hydraulic model to re-characterize the activation of the
Hasbrouck CSO. Water quality sampling will be performed to capture sufficient water
quality data to determine compliance with water quality standards.

If the second stage water quality sampling shows that Rondout Creek is meeting WQS or
that the CSOs are not precluding compliance with water quality standards, no additional
capital work will be undertaken by the City.

If the monitoring shows that CSO activations remain likely to cause a WQS exceedence,
additional CSO control measures (third stage) will be implemented. Based on the costs
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presented in Section 4, the additional CSO control alternatives are expected to be tank
storage. The final size of the tank will be determined based on the updated hydraulic
model of the Hasbrouck system and the water quality sampling data. The update of the
hydraulic model should also include the updating and refinement of capital costs. If
markets or technologies change, such that treatment or separation become more cost-
effective than storage, the City may elect to implement the most cost-effective solution.

Once the tank or other CSO Control Measure is operational, the water quality sampling
program (fourth stage) will be initiated to confirm compliance with WQS in Rondout
Creek.

Although it is not anticipated, in the event the post construction water quality sampling
shows that the CSOs are clearly the cause of WQS violations, the City will undertake
additional study to determine appropriate steps to further reduce impacts (fifth stage).

Figure 5-1: Kingston CSO LTCP
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Table 5-1:

CSO LTCP Costs by Stage

Construction

Sampling /
Monitoring /

Stage Description Cost Design Cost | Analysis Cost | Total
Hasbrouck Regulator
1 Upgrade $ 750,000 $115,000 $ 865,000
Hasbrouck Flow Monitoring
2 and Model Re-calibration $50,000 $ 50,000
Post Construction Water
Quality Sampling $75,000 $ 75,000
Hasbrouck Storage Tank $ 3,500,000 $525,000 $4,025,000
Post Construction
4 Monitoring $ 75,000 $ 75,000
5 Re-assessment $ 50,000 $ 50,000
Totals $ 4,250,000 $ 640,000 $ 250,000 $5,140,000

The costs for the stages of the CSO LTCP are provided in Table 5-1. All costs are in
2010 dollars. The total cost for the program will be determined by the results of the post

construction monitoring. Sampling and monitoring costs are included for flow

monitoring, water quality sampling, and data analysis. The City may elect to self
perform these tasks and save the expenses.

At the low end, the LTCP will cost $0.99M for:

B Hasbrouck Regulator Upgrade;

B Post Construction Flow Monitoring and Model Re-Calibration; and

B Post Construction Water Quality Sampling.

At the high end, the LTCP will cost $5.14M for:

Hasbrouck Regulator Upgrade;

Hasbrouck Storage Tank;

Re-assessment.

Post Construction Water Quality Sampling;

Post Construction Monitoring; and

Post Construction Flow Monitoring and Model Re-Calibration;

NFLCOL
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5.2. Affordability Analysis

The City’s CSO LTCP is an element of the City’s SPDES permit requirements. As part
of the LTCP, a financial capability assessment was completed to determine the financial
impact of the capital projects that may need to be implemented in accordance with the
US EPA document “CSO Guidance for Financial Capability Assessment and Schedule
Development” (US EPA, 1997). The US EPA recognizes that the implementation and
scheduling of a LTCP directly impacts a community’s ability to afford the proposed
remediation activities. The financial capability assessment measures the impact that the
LTCP will have on both the current and future financial capability of the community.

5.2.1. Financial Capability Assessment Methodology

Affordability has many dimensions and requires multiple perspectives to adequately
arrive at a reasonably acceptable definition of an affordable solution from the
community’s perspective. Therefore, this analysis explores the financial capability of the
community to fund the LTCP based on two perspectives:

1. The method outlined in the 1997 US EPA guidelines, which outlines a two-phase
process for assessing the ability to fund a CSO LTCP. Phase I of the analysis
assesses residential customer affordability as measured by the cost as a percentage of
median household income (MHI). If the costs are at or above one percent of the
median household income, a Phase Il analysis is completed. The Phase Il analysis
assesses community financial capacity (i.e., financial strength and financing capacity)
to afford the program. (For this study, a Phase Il analysis was not completed, since
the projected residential costs were below one percent of the median household
income).

2. An additional method that evaluates the financial capability and the need for sewer
rate increases through time on a year-by-year basis. This analysis considers and
incorporates the conceptual construction schedule for anticipated future capital
projects and associated O&M impacts, and estimates the proposed year-by-year rate
increases and residential indicator for each community, and the resulting potential
“rate shock” that may occur as result of the need for significant rate increases.

5.3. Calculation of the Residential Indicator

The US EPA financial capability assessment guideline outlines a two-phase process for
assessing the ability to fund a CSO LTCP. Phase | of the analysis assesses residential
customer affordability as measured by the cost as a percentage of MHI. The Residential
Indicator is calculated by first determining the total cost of wastewater treatment
(including wastewater treatment, collection and LTCP-related costs). A portion of the
total cost is then allocated to residential customers based on the percentage of total flow
generated from these customers. Finally, the total residential cost is allocated amongst
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the total number of households in the community to determine the wastewater treatment
and LTCP cost per household. Once the cost per household is determined, the
Residential Indicator is calculated by dividing the cost per household by the MHI of the
community, and is compared to the US EPA criteria for classifying the financial impact
as “low,” “mid-range,” or “high.” Table 5-2 shows the US EPA’s criteria for classifying
the financial impact based on the calculated Residential Indicator.

Table 5-2:
US EPA Residential Indicator Financial Impacts
Financial Residential Indicator
Impact (Cost as a % of MHI)
Low Less than 1% of MHI
Mid-Range 1% — 2% of MHI
High Greater than 2% of MHI

5.3.1. Identification of Wastewater Treatment Costs

The existing and projected costs for wastewater treatment operations were used to
determine the Residential Indicator, and were estimated as described below. Appendix |
presents supporting US EPA guidance worksheets and documentation of the financial
capability assessment for the City.

5.3.1.1. Current Wastewater Treatment Costs

The US EPA defines current wastewater treatment costs as the current annual operation
and maintenance (O&M) expenses (excluding depreciation) plus current annual debt
service payments (principal and interest). These costs are intended to represent the cash
expenditures of current wastewater treatment operations.

Table 5-3:
Actual FY 2009 O&M Expenses

Description Amount

Administration S 586,551
Sanitary Sewers 794,661
Pumping Stations 288,239
Wastewater Treatment 1,566,383
Other Miscellaneous 7,033
Total S 3,242,866
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Capital Expenses

Capital expenses, including debt service and capital outlay, are considered in the
assessment since they represents a cash cost associated with the wastewater system. A
summary of the anticipated debt service and capital outlay in FY2010 for the City is
presented in Table 5-4.

Table 5-4:
Projected FY2010 Capital Expenses

Description Amount

Sewer Bond Debt Service S 732,910
Sewer Lease Payments 270,597
Total S 1,003,507

5.3.1.2. Projected Wastewater Treatment and LTCP Costs

Estimates of projected wastewater treatment costs are made up of annual debt service
payments (principal and interest) associated with future wastewater treatment, collection,
and LTCP projects, and incremental O&M expenses associated with implementing the
projected treatment and control projects.

Projected Capital Costs of Wastewater Treatment and Collection Projects

Estimates of future wastewater treatment and collection system capital costs were made
based on capital improvement plan information provided by the City. The City provided
future capital plans for the 2011 fiscal year. The City plans to implement a LTCP-
related project for the 2011 fiscal year, which could have an ultimate total estimated cost
of approximately $5,140,000 if all phases are required to be constructed. Therefore, the
City’s projected capital need was estimated to be $5,140,000 for this assessment.

5.3.2. Annual Residential Cost Per Household

The current and projected wastewater treatment costs for the City were then proportioned
to the City’s residential customers based on flow and number of residential accounts, to
estimate the residential share of the costs. The cost per household was then determined
by dividing the residential cost by the number of residential customers. The total
estimated cost per household calculated for this assessment is summarized in Table 5-5.
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Table 5-5:

Annual Residential Cost per Household
Description Amount
Current Annual Costs

Operation & Maintenance Expense S 3,242,866

Capital Expenditures 1,003,507
Total Current Annual Costs S 4,246,373

Amortized LTCP Capital Costs® 463,847
Total Annual Cost S 4,710,220
Residential Cost Share” $ 2,494,969
Residential Accounts 6,816
Residential Cost per Household $366.05

Yncluded $5,140,000 in Phase | and Phase Il LTCP costs, amortized
over 20 years atan interest rate of 5.0 percent. Future costs exclude
anysystem rehabilitation/replacement expenditures that may be
required to maintain orimprove the condition of the system.

*Total costs apportioned to inside-city residential customers based
on estimates of residential flow as a percentage of the total system
flow.

5.3.3. Median Household Income

Multiple statistical sources were evaluated for MHI data within the Kingston region.
Data were reviewed from the U.S. Census Bureau 2000 census and the U.S. Census
Bureau American Community Survey (ACS). However, the U.S. Census Bureau 2006-
2008 American Community Survey 3-Year Estimates information, adjusted to 2010, was
utilized because it was the most recent data available from the U.S. Census Bureau. The
2008 MHI value of $45,066 was adjusted to the 2010 value of $47,600 by applying an
annual inflation factor of 2.8 percent to the ACS census information.
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The average Consumer Price Index (CPI) during the past ten years (1999 through 2008)
for the Northeast Urban region was used as the annual inflation factor.! The ten-year
average CPI for this region was calculated and found to be 2.8 percent. The following
equation was used to inflate the MHI data and corresponding statistics to 2010 dollars.

010-2008 _
MHI 550 = MHI 05 * (1+ CP1) @ -

The 2010 MHI value was estimated to be $47,600 as shown in Table 1-5.

5.3.3.1. Residential Indicator

The Residential Indicator was calculated for the City by dividing the cost per household
by the MHI. The results of this calculation are shown in Table 5-6.

Table 5-6:
Residential Cost and % of MHI (the Residential Indicator)

Residential Estimated Costas% EPA Impact
Description CostperYr 2010 MHI  of MHI Range

City of Kingston $366 $47,600 0.77% Low Range

The Residential Indicator was estimated to be approximately 0.77 percent. This result
was compared to EPA financial impact ranges documented in the EPA guidance
document to assess the financial impact that may be placed on the City’s residential
customers. The comparison indicates that the financial impact of current and projected
wastewater collection and treatment costs, including planned LTCP costs is in the “Low”
range, as shown below:

Residential Indicator (Cost per household as

Financial Impact

% of MHI)
Low Less than 1.0 Percent of MHI
Mid-Range 1.0 — 2.0 Percent of MHI
High Greater than 2.0 Percent of MHI

1
US Department of Labor, Bureau of Labor Statistics (ftp:/ftp.bls.gov/pub/special.requests/cpi/cpiai.txt
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5.4. Potential Annual Financial Impact Analysis

This section provides an alternative assessment using additional information relevant to
assessing financial capability in addition to the US EPA Financial Capability Assessment
method. The method used in this section examines the annual wastewater rate increases
that would be required to pay for the capital program, as well as the cost of wastewater
services as a percentage of MHI. In this analysis, annual rate increase needs were
estimated based on the City’s estimated annual revenue requirements. The total annual
wastewater cost per customer was then divided by the estimated MHI to project the
change in the Residential Indicator over time.

The same financial capability threshold of wastewater utility costs equal to 2.0 percent of
the median household income of the service area was employed (based on the 2.0 percent
guideline set by the US EPA in 1997 for the purpose of assessing the financial capability
of the proposed wastewater treatment and LTCP. However, it is important to note that
using a community-wide financial capability threshold does not imply that all customers
within each community will be able to “afford” wastewater utility service if the costs (or
rates) are below the 2.0 percent threshold. Rather, the threshold is used as a means to
assess the community’s ability to afford the programs as a whole.

The EPA guidance document correlates the financial impact range with the general time
period allowed for scheduling the implementation of CSO controls. In general, a City
scoring in the “Low Burden” category would be expected to implement CSO control
projects based on a normal engineering and construction schedule.

5.4.1. Rate Impacts and Affordability

Historical sewer fund revenues and expenses were reviewed along with the wastewater
treatment and proposed LTCP cost information to develop a long-term cash flow and rate
revenue requirements forecast. These revenue requirements were then used to estimate
future sewer rates for residential customers. The annual financial impact analysis was
based on the following assumptions:

B Operating expenses were projected to increase by approximately 3.0 to 4.0 percent
per year, including escalation of labor costs at 2.5 percent per year, fringe benefits at
4.0 percent per year, energy costs at 4.0 percent per year, and other costs at a general
inflation rate of 2.8 percent per year.

B The rate of future customer growth was estimated to increase by approximately 0.06
percent each year over the forecast period.

B The projected capital projects were assumed to be funded with General Obligation
bonds. General Obligation bond financing assumptions consisted of a repayment
period of 20 years and an interest rate of 5.0 percent. It was also assumed that a debt
issuance cost of 1.5% of the revenue bond issuance amount would be incurred. A
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debt service coverage requirement of 1.0 was assumed for General Obligation bond
debt.

B The MHI for the City was assumed to increase at a rate of approximately 2.8 percent,
based on historical trends in the consumer price index. To the extent that the MHI for
the City increases more slowly, the residential cost as a percentage of MHI will be
higher.

The projected annual residential costs over the 10-year forecast period was estimated
based on the assumptions described above, and the results are shown in Table 1-6 and
Figure 1-1. The results indicate that relatively moderate rate increases (in the range of 0
percent to 4 percent per year) would be needed to generate sufficient revenues to cover
operation and maintenance costs, pay the existing and projected debt service obligations,
and pay for the debt service associated with the LTCP.

The projected annual residential cost as a percentage of MHI over the forecast period is
shown in Figure 1-2. The analysis results indicate that the residential cost as a percentage
of MHI will likely remain below the high burdened financial capability threshold of 2.0
percent if the City were to implement a LTCP project with costs equal to $5,140,000 in
the 2011 fiscal year. The results indicate that the City would not likely experience a high
financial burden (as defined by the US EPA guidance document) as a result of
implementing the LTCP project in the 2011 fiscal year.

Table 5-7:
Anticipated Rate Impact on Residential Customers

City of Kingston, NY
Assuming an average of 8 ccf used per month, per residence
Projected Rate
Year Increase Rate per ccf Annual Cost
2010 na $4.67 $448.32
2011 4.00% $4.86 $466.25
2012 4.00% $5.05 $484.90
2013 4.00% $5.25 $504.30
2014 4.00% $5.46 $524.47
2015 0.71% $5.50 $528.20
2016 0.90% $5.55 $532.93
2017 1.95% $5.66 $543.32
2018 1.54% $5.75 $551.67
2019 2.01% $5.86 $562.78
2020 2.04% $5.98 $574.29
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Therefore, in order for the City to pay for LTCP project, the following would be
necessary:

B The City would either need to issue debt to pay for the LTCP (assumed approach), or
utilize existing cash reserves to fund the LTCP project.

B The City as a whole would need to accept a few years of moderate wastewater rate
increases, which will increase the annual sewer cost to customers.

However, it is important to note that additional capital expenditures will likely be
required over the forecast period to rehabilitate or replace aging infrastructure, and these
costs have not be included in the analysis. When these costs are incurred, they will
increase the annual customer cost and in turn, increase the cost as a percentage of MHI.

Figure 5-2: Projected Annual Residential Sewer Cost
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Figure 5-3: Projected Cost as a Percent of MHI
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5.5. Implementation Schedule

The implementation schedule begins in 2011 with the design and bid of the Hasbrouck
Regulator Upgrades. The construction of the Hasbrouck Regulator follows in 2012 with
post-construction flow monitoring and water quality sampling following. As shown in
Figure 5-4, schedule is complete at the end of 2014 if water quality conditions are met as
outlined in Section 5.1. If water quality conditions are not met, a longer schedule, shown
in Figure 5-5, is implemented that allows for the construction of storage, post
construction monitoring and reassessment, if required.
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Figure 5-4: Kingston CSO LTCP - Short Schedule

ID_|® [Task Name Start Finish [ Cost 2011]2012]2013]2014 2015]2016]2017]2018 2019]2020] 20212022 2023]2024
1 Hasbrouck Regulator Upgrade 1/3/2011 12/28/2012 ===} Hasbrouck Regulator Upgrade

2 Design / Bid 1372011 12/30/2011 $115,000 Design / Bid

37 Construction 11212012 12/28/2012  $750,000| onstruction

4 | Flow Monitoring / Model Recalibration 3/25/2013 12/27/2013 $50,000 low Monitoring / Model Recalibration

5 | Post Construction Water Quality Sampling 3/24/2014 12/26/2014 575.000: Post Construction Water Quality Sampling

Task G Milestone < Extemal Tasks Q)
Project: Kingston LTCP - Short Sched! y Milest
Date: 10/26/2010 Split O Summary O P External L3
Progress ——— Project Summary (eesssssR===E]) Deadline ¢
Page 1
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Figure 5-5: Kingston CSO LTCP - Long Schedule

ID._|® _ [Task Name ; Start ___Finish [ Cost _ [2011]2012[20132014]2015/2016]2017]2018] 201912020 2021]2022]2023/2024
1 Hasbrouck Regulator Upgrade 1/3/2011 12/28/2012 \;_mu Hasbrouck Regulator Upgrade

7] Design / Bid 11312011 12/30/2011 3115,000‘ Design / Bid

3 Construction 11212012 12/28/2012 $750,000| onstruction

4 iz Flow Monitoring / Model Recalibration 312512013 12/27/2013 $50,000‘ low Monitoring / Model Recalibration

5 Post Construction Water Quality Sampling 32412014 1/23/2015 $75,000 Post Construction Water Quality Sampling

6 Hasbrouck Tank 1/26/2015 1/20/2017 I Hasbrouck Tank

7 Design / Bid 1/26/2015 1/22/2016  $525,000|

8 Construction 112512016 1/20/2017 53.500,0004 onstruction

9 Post Construction Monitoring 711072017 6/8/2018 550,000l Post Construction Monitoring
10 Reassessment 6/11/2018 10/25/2019 ‘ Reassessment

Task Gl Milestone Lo External Tasks —
Project: Kingston LTCP - Long Schedt " P—— "
Date- 10/26/2010 Split P Summary External Milestone ¢
Progress ——  Project Summary (JeSS==R=RR=ED) Deadline &
Page 1
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5.6. Post Construction Monitoring

Post Construction Monitoring as described in this section is the method used to assess
whether the steps taken to control discharges from the Combined Sewer System comply
with the USEPA CSO Policy and, further, whether in complying with the Policy the
Rondout Creek meets or is not precluded from meeting Water Quality Standards. This
Post Construction Monitoring plan utilizes and updates the Sampling and Monitoring
Plan approved by NYS DEC in 2007 and used by the City of Kingston to collect the
sampling data that is the basis for this CSO LTCP.

5.6.1. Receiving Water Monitoring Plan

5.6.1.1. Intent

The intent of the receiving water sampling effort will be to characterize the existing water
quality during both dry and wet weather events, to assess the background pollution levels,
to assess if Rondout Creek meets WQS and to assess whether the Kingston CSOs
preclude meeting those standards.

5.6.1.2. Methodology and Scope

A minimum of five sampling events will be conducted per month at the five sampling
points located upstream and downstream from the four CSO discharge sites and the
WWTF. The sampling events will be conducted weekly, with one additional sampling
event to be conducted within two to four hours of a precipitation event commencing that
would most likely result in an overflow. The four monthly samples will be taken once a
week during dry weather no earlier than 72 hours after rainfall events. During excessively
wet months, the remaining three samples can be taken at least 24 hours after rainfall
events. To take advantage of the existing 30-day geomean based water quality standards
for fecal coliform concentration in the receiving stream, the City reserves the right to
increase the sampling frequency and/or develop a simplified one-dimensional water
quality model to approximate a geomean from 30 daily samples.

Grab samples collected will be collected at the water surface and will be analyzed for:

Total suspended solids;
Settleable solids;
Fecal coliform;

Dissolved oxygen (DO); and
B Floatables.

Sampling events will no earlier than April 1 and will conclude no later than October 31.
The sampling locations in the Rondout Creek are shown on Figure 5-6 and are to be
consistent with the locations used in 2007.
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5.6.2. Quality Assurance/Quality Control Plan

The water quality sampling QA/QC Plan will be ascertained through the following
actions:

B All sampling personnel shall be familiar with the goals and objectives of this
sampling program, sampling locations, equipment, and protocol;

B All sampling holding times shall be in full compliance with the requirements set forth
in applicable EPA-approved methods published in “Standard Methods for the
Examination of Water and Wastewater”;

B Chains of custody reports shall be completed for all samples and field blanks;

B All analytical work, with the exception of the field measured parameters (Dissolved
Oxygen and floatables) shall be performed by a contract laboratory having a New
York State Environmental Laboratory Accreditation Program (ELAP) certification (in
accordance with the National Environmental Laboratory Accreditation Conference
(NELAC) Institute);

B The contract laboratory shall provide a copy of its approved standard operating
procedures and protocols for analytical work and QA/QC procedures for each
parameter or parameter group in full compliance with applicable EPA-approved
methods published in “Standard Methods for the Examination of Water and
Wastewater”; and

B All equipment to be used for the field measurements shall be in good working order
and properly calibrated as per manufacturer’s recommendations.

5.6.2.1. Field Work
The field work QA/QC program will be comprised of the following components:

B Equipment blanks;
B Duplicate samples; and
B Laboratory blanks.

5.6.2.1.1. Equipment Blanks

Equipment blanks (rinsate blanks) are defined as samples that are generated by rinsing
representative sampling equipment with laboratory analyte-free water and then analyzing
the rinsate in a similar fashion as regular samples. Equipment blanks are used to assess
the cleanliness of equipment used for sampling and the adherence to equipment cleaning
practices. Equipment blanks will be collected from sampling equipment immediately
before initiation of each sampling event (dry or wet weather). Each sampling crew that
mobilizes to perform sampling for a given event will collect equipment blanks from one
sampling jar and from one grab sampling device. Each crew will use laboratory analyte-
free water to prepare equipment blanks by rinsing one sampling jar, and one grab
sampling device, individually with enough volume to take samples of each of the
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parameters of concern included in this project. Thus, each sampling crew will have

two sets of equipment blank samples: one representative of a sampling jar and the other
representative of a grab sampling device. All equipment blanks will be acquired from
sampling equipment before sampling crews depart to perform sampling.

5.6.2.1.2. Duplicate Samples

Duplicates samples are defined as a second, or duplicate, set of samples that are

obtained from the study matrix which are prepared and analyzed alongside regular
samples. Duplicate samples are used to assess the precision of the entire sampling
activity. Collecting duplicate samples translates to the collection and additional large
grab sample from a given location. For the additional sampling event, the sampling event
leader will designate one of the sampling crews to obtain an additional sample volume
from their sampling location. The designated crew will collect a duplicate sample.

5.6.2.1.3. Laboratory Blanks

Laboratory blanks are defined as samples of laboratory analyte-free water that are put
through similar preparatory and analytical procedures as regular samples. Laboratory
blanks are used to assess the accuracy of laboratory analytical procedures. Laboratory
blanks will be prepared by contract laboratory personnel in accordance with established
QA/QC procedures. Guidelines for laboratory blank preparation and analytical results
reporting by contract laboratory will be determined based on correspondence and contract
development between the sampling contractor and the contract laboratory. A copy of the
contract should be submitted to Malcolm Pirnie for review prior to program initiation.

5.6.2.1.4. Field Documentation During Sampling

Sampling personnel will complete a sample log sheet for each sampling location during
the additional sampling event. The log will include documentation of the following
during sampling at each location:

Time of sampling;

Date of sampling;

Weather conditions;

Storm discharge flow/hydraulic conditions (standing water/moving flow, etc.);
Dissolved Oxygen; and

Physical Observations:

- Presence of grease;

- Presence of floatables;

- Presence of atypical smells; and
- Color.
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Any other comments regarding additional observations deemed relevant should be
recorded. The log will be completed by the sampler and given to the sampling leader
upon completion of the sampling event.

Each container for grab sampling of the receiving water will be labeled on its cover with
the name of the sample location.

5.7. Combined Sewer System Monitoring

It is the intent of the City of Kingston to replace metering equipment in the overflow
chambers located at two of the existing CSOs, place an insert area-velocity meter
downstream of the diversion chamber at Hunter Street, and place a level transducer in the
equalization tank of the Wilber Avenue. These meters will allow the City to collect a
minimum of one year of data pertaining to the frequency, duration, and volume of
overflows throughout the City.

5.7.1. Methodology

One of the conditions to be met for compliance with the Ninth Minimum Control is the
monitoring of the frequency of the overflow events at each CSO, where feasible. For the
purposes of this post-construction monitoring, the City will install automatic metering
equipment and data loggers at any regulator that does not have flow monitors installed
and in working order to accurately assess the frequency, duration, and volume of the
overflow discharges as discussed herein.

5.7.2. Rainfall Data

The rainfall gauge at the WWTF will be inspected every day to see if any measurable
rainfall has occurred in the last 24 hours. If so, the rainfall amount, date, and approximate
duration will be recorded. During periods of dry weather, outfalls will be inspected at
least once per week.

5.7.3. Rondout Creek Stage, Flow and Volume

Rondout Creek stage, flow and volume will be acquired from the USGS for use in the
data analysis.

5.7.4. Water Quality Evaluations

The data will be reviewed for trends during dry and wet weather conditions. Figures

and tables will be developed to illustrate the changes in water quality parameters tested
during the monitoring period. Dry weather and wet weather baseline conditions will also
be summarized for use in preliminarily evaluating water quality in comparison to the
receiving stream water quality standards.

Estimated pollutant loadings from each CSO will be developed by utilizing the flow
frequency, duration and volume data developed through the CSS monitoring discussed
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in Section 4. Typical pollutant values for CSOs presented in the Report to Congress,
Impacts and Control of CSOs and SSOs, dated August 2004, will be utilized for the
estimation of the pollutant loadings to the receiving stream.

Further evaluations will be performed to estimate whether the CSO discharges from the
City result in exceeding or preclude from the attainment of the receiving stream water
quality standards.

The extent of the water quality evaluations necessary for assessing the impact from

the City’s CSOs on the Rondout Creek will be determined upon collecting and evaluating
the CSO discharge flow data and the receiving stream water quality data. As stated
before, to take full advantage of the existing water quality standards, the City may decide
to increase a number of samples during a 30-day period or to develop a one-dimensional
water quality model to further support the water quality evaluations.

City of Kingston
Nﬁ'{%&}" Combined Sewer Overflow Long Term Control Plan 5-12




6. Public Participation

Throughout the development of this Long-Term Control Plant, input has been provided
from a focused team of stakeholders that have worked to see that the recommendation put
forward in this CSO LTCP are consistent with the priorities, resources and physical
layout of the City of Kingston. The stakeholder team consisted of:

James Sottile, Mayor

Charles Landi, Alderman

John Tuey, Comptroller

Ralph Swenson, PE, City Engineer

Alan Adin, Engineering Technician

Michael Schupp, Superintendant of Public Works

Allen Winchell, Waste Treatment Plant

Ed Herwig, Wastewater Treatment Plan
B Robert Cacchio, CAMO Pollution Control

Workshop sessions were held with the stakeholder team at key points throughout the
CSO LTCP process including:

B Completion of flow monitoring: initial dissemination of performance results;
B System Characterization: key triggers to CSO activations; and

B Alternatives Development: CSO technology and feasibility.

Key exchanges from the workshop sessions included:

Preference for simple, storage systems over complex treatment facilities;
Requirement to protect adjacent customers from high water levels;

Emphasis on access for maintenance;

Preference for the investigation and possible use of green infrastructure;
Requirement to keep expenditures reasonable until economy recovers; and

Priority to continue to serve satellite and growth customers as a revenue base.

With the drafting of the LTCP, workshops are planned for a broader stakeholder base to
explore the details of the projects presented in this plan. A November 2010 stakeholder
workshop will focus on Rondout Water Quality Standards and the LTCP as planned in
phase.

City of Kingston
Nﬁll‘gs}l‘ Combined Sewer Overflow Long Term Control Plan 6-1
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Section 6
Public Participation

A second series of stakeholder workshops will be hosted after the implementation of the
regulator modifications and post construction monitoring. The workshops will focus on

the results of the sampling and, if additional controls are requirement, the technology and
locations of facilities.

City of Kingston
Nﬁ'{%ﬁ" Combined Sewer Overflow Long Term Control Plan 6-2
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New York State Department of Environmental Conservation

Division of Environmental Permits, Region 3 .

21 South Putt Corners Road, New Paltz, New York 12561-1620 '
Phone: (845) 256-3000 « FAX: (845) 255-3042 u

Website: www.dec state.ny.us

Alexander B. Grannis
Commissioner

July 13, 2009

James Sottile, Mayor
City of Kingston
420 Broadway
Kingston, NY 12401

RE: Kingston Wastewater Treatment Plant
DEC No. 3-5108-00044/00003
SPDES No. NY-002 9351
Notice of Permit Modification

Dear Mayor Sottile:

The N.Y.S. Department of Environmental Conservation (DEC) did not receive any objections from the City in
response to the June 23, 2009 letter notifying you of DEC's intent to modify the permit referenced above.
Therefore, the proposed changes identified in the draft permit provided with our June 23" notice have been
included in a permit modification issued today. The modified permit is enclosed.

If you have any questions, I can be reached at (845) 256-3041.

Respecttfully,

Alexander I. Ciesluk, Jr. _
Deputy Regional Permit Administrator

enc.
cc: J. Sansalone, DEC w/enc
E. Zicca, DEC w/enc
C. Webber, DEC (3505) w/enc
M. Josilo, EPA Reg. Il w/ene
NYS EFC w/enc
Ulster Co. DOH w/ene.
“RESwensonyE@rEngawienes



- NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
e State Poliutant Discharge Elimination System (SPDES)

DISCHARGE PERMIT

Firss3 90

Industra! Code: 4952 SPDES Number: NY- 0029351

Discharge Class (CL): 05 DEC Number: 3-5108-00044/00003
Toxic Class (TX): T Effective Date (EDP): 05/01/2008

Major Drainage Basin: 13 Expiration Date {ExDP): 04/30/2013

Sub Drainage Basin: 06 Modification Dates:(EDPM) 02/03/2009: 7/13/09
Water Index Number: H-139

Compact Area:

This SPDES permit is issued in compliance with Title 8 of Article 17 of the Environmental Conservation Law of New York
State and in compliance with the Clean Water Act, as amended, (33 U.S.C. §1251 et.seq.)(hereinafter referred to as "the Act").

PERMITTEE NAME AND ADDRESS

Name:  City of Kingston Attention: Mayor
Street: 420 Broadway
City: Kingston State: NY Zip Code: 12401

is authorized to discharge from the facitity described below:

FACILITY NAME AND ADDRESS

Name: Kingston Wastewater Treatment Plant

Location (C,T,V):  Kingston (City) County: Ulster

Facility Address:  91-129 East Strand Avenue

City: Kingston NY - Zip Code: 12401

NYTM -E: NYTM - N:

From Qutfall No.: (02 at Latitude: 41 ° 55 12 & Longitude: 73 © 58 42 »
into receiving waters known as; Rondout Creek Class: C

and; (list other Qutfalls, Receiving Waters & Water Classifications)
Additional discharges are listed on page 2 of the permit.

in accordance with: effluent limitations; monitoring and reporting requirements; other provisions and conditions set forth this permit;
and 6 NYCRR Part 750-1.2(a) and 750-2.

DISCHARGE MONITORING REPORT (DMR) MAILING ADDRESS

Mailing Name:  City of Kingston

Street: 91-129 East Strand Avenue
City: Kingston State: NY 12401
Responsible Official or Agent:  George B. Cacchio ' Phone: (845) 331-2490

This permit and the authorization to discharge shall expire on midnight of the expiration date shown above and the permittee shall not
discharge after the expiration date unless this permit has been renewed, or extended pursuant to law. To be authonzpd o discharge
beyond the expiration date, the permittee shall apply for permit renewal not less than 180 days prior to the expiration date shown
above.

DISTRIBUTION:

Permiv Administrator: Alexander F, Cieshuk, Ir,

C.0. BWP — Permit Coordinator (3505) Ulster co. Heaith Dept. address: 21 South Putt Gormers Road
J. Sansalone, DEC NYS EFC Mew Paltz, NY 12561
RWE- E. Zicca, White Plains ResSwensonaGakingstsht

C. Webber, DEC (3505) ﬁﬁ; Vi \,2«/ Dar:  (7/13/09
EPA Region If - Michelle Josilo pneln, f. (. ,vé,l.l :




SPDES PERMIT NUMBER NY0029351
Page 2 of 17 7//3/0?

PERMIT LIMITS, LEVELS AND MONITORING DEFINITIONS

OUTFALL WASTEWATER TYPE RECEIVING WATER EFFECTIVE EXPIRING
This cell describes the type of wastewater authorized = | This cell lists classified The date this page | The date this page is
for discharge. Examples include process or sanitary waters of the state to which starts in effect. {e.g. { no Jonger in effect
wastewater, storm water, non-contact cocling water. the listed outfall discharges. | EDP or EDPM) {e.g. ExDP)

PARAMETER MINIMUM MAXIMUM UNITS |SAMPLE FREQ. | SAMPLE TYPE

e.g. pH, TRC, The minimum level that must be | The maximum level that may not SU. °F,

Temperature. D.O. maintained at all instants in time. | be exceeded at any instant in time. | mg/l, etc.

PARA- EFFLUENT LIMIT PRACTICAL QUANTITATION |ACTION UNITS SAMPLE  |SAMPLE

METER LIMIT (PQL) LEVEL FREQUENCY |TYPE

Limit types are defined below in|For the purposes of compliance Type I or This can Examples Examples
Note 1. The effluent limit is|assessment, the anaiytical method Type Il include units  {include Daily, |include
developed based on the more|specified in the permit shall be used | Action Levels | of flow, pH, | 3/week, grab, 24
stringent of  technology-based { to monitor the amount of the pollutant | are mass, weekly, hour
standards, required under the Ctean | in the outfall to this level, provided monitoring Temperature, | 2/month, composits
Water Act, or New York State water | that the laboratory analyst has requirements, {concentration. | monthly, and 3 gra
quality standards. The limit has been | cornplied with the specified quality as defined Examples quarterly, 2/yr samples
derived based on existing | assurance/quality control procedures | below in Note | include pg/l, tand yearly. collected
assumptions  and  rules.  These{in the relevant method. Monitoring |2, that trigger | ibs/d, etc. overa6
assumptions include receiving waitcr | results that are lower than this level | additional hour
hardness, pfl and temperature; rates | must be reported, but shall not be monitoring period.
of this and other discharges to the | used to determine compliance with and permit

receiving  streamn;  etc. If} the calculated timit. This PQL can be |review when

assumptions or rules change the|neither lowered nor raised without a | exceeded.

limit may, after due process and|modification of this permit.

‘modification of this permit, change.

Note I: DAILY DISCHARGE; The discharge of a pollutant measured during a calendar day or any 24-hour period that reasonably represents the
calendar day for the purposes of sampling. For pollutants expressed in units of mass, the ‘daily discharge’ is catculated as the total mass of the polluta
discharged over the day. For polluants with limitations expressed in other units of measurement, the ‘daily discharge’ is calculated as the average
measurement of the pollutant over the day. DAILY MAX: The highest aHowable daily discharge. DAILY MIN: The lowest aliowable daily discharg
MONTHLY AVG (daity avg): The highest atlowable average of daily discharges over a calendar month, calculated as the sum of each of the daily
discharges measured during a calendar month divided by the number of daily discharges measured during that month. RANGE: The minimum and
maximum instantancous measurements for the reporting period must remain between the two vatues shown. 7 DAY ARITHMETIC MEAN (7 day
average): The highest allowable average of daily discharges over a calendar week. 12 MRA (twelve month rolling avg): The average of the most
recent twelve month’s monthly averages. 30 DAY GEOMETRIC MEAN (30 d geo mean): The highest allowable geometric mean of daily discharges
over a calendar month, calculated as the antilog of : the sum of the log of each of the daily discharges measured during a calendar month divided by th
number of daily discharges measured during that month. 7 DAY GEOMETRIC MEAN (7 d geo mean): The highest allowable geometric mean of dail
discharges over a calendar week. ’

Note2: ACTION LEVELS: Routine Action Level monitoring resulis, if not provided for on the Discharge Monitoring Report (DMR) form, shall b«
appended to the DMR for the period during which the sampling was conducted. if the additional monitoring requirement is triggered as noted below,
the permittee shail undertake a short-term, high-intensity monitoring program for the parameter(s). Sarnples identical to those required for routine
menitoring purposes shall be taken on each of at least three consecutive operating and discharging days and analyzed. Results shail be expressed in
terms of both concentration and inass, and shall be submitted np later than the end of the third month foilowing the month when the additionai
monitoring requirement was triggered. Results may be appended to the DMR or transmitted under separate cover to the same address. If levels higher
than the Action Levels are confirmed, the permit may be reopened by the Department for consideration of revised Action Levels or effluent limits. Th
permittee is not authorized to discharge any of the listed parameters at levels which may cause or contribute to a violation of water quality standards.
TYPLE1: The additional monitoring requirement is triggered upon receipt by the permittee of any monitoring results in excess of the stated Action
Level. TYPE 1L The additional monitoring requirement is triggered upon receipt by the permittee of any menitoring results that show the stated actior
level exceeded for four of six consecutive samples. or for two of six consecutive samples by 20 % or more, or for any one sample by 50 % or more




SPDES PERMIT NUMBER NY0029351
Page3of 17 /13 /0%

ADDITIONAL OUTFALLS
[Outfall Description Latitude/Longitude | Receiving Stream/Class
No.
I 005 0ld Hasbrouck Avenue CSO ] 41°54°35”/73°58°57” | Rondout Creek/C
006 Broadway CSO 41°54°34/73°58°59” | Rondout Creek/C
007 Hunter Street CSO 41°54°257/73°59°22” | Rondout Creek/C
’ 011 Wilbur Avenue CSO 41°54°067/74°00°08” | Rondout Creek/C




SPDES PERMIT NUMBER NY0029351

Page 4 of 17 /13 Jog
PERMIT LIMITS, LEVELS AND MONITORING
OUTFALL No. LIMITATIONS APPLY: RECEIVING WATER EFFECTIVE EXPIRING
002 All year unless otherwise noted Rondout Creek ExDP ExDP
EFFLUENT LIMIT MONITORING REQUIREMENTS
PARAMETER FN
‘ Location
Sample Sample :
Type Limit Units Limit Units | Frequency Type Inf, Eff.
Flow Monthly Avg Monitor mgd Continuous | Recorder X
Flow i2Month | 68 mgd Imonth | Calculated X
Rolling Average
CBOD; Monthly Avg 25 mg/| 1400 Ibs/d 2fweek (24 hr.Comp | X X 1)
CBOD;, 7 Day avg 40 mg/l 2300 Ibs/d 2Iwcck 24 hr. Comp X
UOD (June 1 - 0ct 31). Monthly Avg 4906 lbs/d (2)
Solids, Suspended Monthly Avg 30 mg/l 1700 lbs/d 2/week |24 hr. Comp | X X [
Solids. Suspended 7 Day Avg 45 mg/l 2600 Ibsfd 2/week | 24 hr. Comp X
Solids. Setiteable Daily Max 0.3 ml/k 3/day Grab X
Nitrogen, TKN (as N) Daily Max Monitor mg/l 2/week 24 lr. Comp X €))]
(June | - Qct 31)
Nitrogen, Ammonia {as NH3) Daily Max Monitor mg/l I/month | 24 hr. Comp X
Copper. Total Daily Max 2.0 lbsfd | Imonth | 24 hr, Comp X
Lead, Total Daily Max 0.45 lbs/d t/month | 24 hr. Comp X
Zine, Total Daily Max Monitor | lbs/d | 1/quarter | 24 hr. Comp X
Temperature Daily Max Meonitor DegF 3/day Grab X
pH Range 6.0-9.0 SU 3/day Grab X
Effluent Disinfeciion required: { X' ] All Year [ ] Seasonal from to
Coliform, Fecal 30 Day 200 No.f 2/week Grab X
Geometric Mean 100 mi
Coliform, Fecal 7 Day 400 No./ 2/week Grab X
Geometric Mean 100 ml
Chlorine, Total Residual Daily Max 0.9 mg/| 3/day Grab £ 1@

FOOTNOTES:

{1) and effiuent shall not exceed 15% and 15% of influent concentration values for CBOD; and TSS respectively.

(2) Ultimate Oxygen Demand shall be computed as follows: UOD = 1.5 X CBOD; + 4.5 X TKN (Total Kjeldahi Nitrogen}
(3) Samples for CBOD; and TKN are to be collected at the same time.
(4} Monitoring of TRC is only required when chlorine is used for disinfection.
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SCHEDULE OF COMPLIANCE

The permitiee shall comply with the following schedule:

a) Long-Term Control Plan (LTCP):

Qutfall .
Number(s) Compliance Action Due Date
ALL Install flow monitoring devices on the combined sewer system 15109

Retain a consultant to evaluate water quality during the summer of 2009 and (o develop an [REATALY
approvable LTCP. Submit the LTCP in accordance with the LTCP requirements in this permit.

The above compliance actions are one time requirements. The permittee shall comply with the above compliance actions {o the
Department’s satisfaction once.  When this permit is administratively renewed by NYSDEC letter entitied “SPDES
NOTICE/RENEWAL APPLICATION/PERMIT,” the permittee is not required to repeat the submission(s) roted above. The above due
dates are independent from the effective daté of the permit stated in the letter of “SPDES NOTICE/RENEWAL
APPLICATION/PERMIT.”

b) The permittee shall submit a writien notice of compliance or non-compliance with each of the above schedute dates no later than 14 days
following each elapsed date, unless conditions require-more immediate notice as prescribed in 6 NYCRR Part 750-1.2(a) and 750-2.
All such compliance or non-compliance notification shall be sent 1o Lhe locations listed under the section of this permit entitled RECORDING.
REPORTING AND ADDITIONAL MONITORING REQUIREMENTS. Each notice of non-compliance shall include the following
information: _

I. A shorl description of the non-compliance; )

2. A description of any actions taken or proposed by the permittee to comply with the elapsed schedule
requirements without further delay and to limit environmental impact associated with the non-compliance;

3. A description or any factors which tend o explain or mitigate the non-compliance; and

4. An estimate of the date the permittee will comply with the elapsed schedule requirenient and an assessment
of the probability that the permittee will meet the next scheduled requirement on time.

c} The permittee shall submit copies of any document required by the above schedule of compliance to NYSDEC Regional Water Engineer at the
location listed under the section of this permit entitled RECORDING, REPORTING AND ADDITIONAL MONITORING REQUIREMENTS
and to the Burcau of Water Permits, 625 Broadway, Albany, N.Y. 12233-3505, unless otherwise specified in this permit or in writing by the
Department.

SPECIAL CONDITIONS:

DISCHARGE NOTIFICATION REQUIREMENTS - Sign Maintenance: The permittee shall periodically inspect the outfall identification
sign(s) in order to ensure they are maintained, are stili visible, and contain information that is current and factually correct. Signs that are
damaged or incorrect shall be replaced within 3 months of inspection. Data Retention: The permittee shall retain records for a minimum
period of 5 years in accordance with 6NYCRR Part 750-1.12(b)(2) and Part 750-2.5(c)(1). These records, which include discharge
monitoring reports (DMRs) and annual reports, must be retained at a repository accessible to the public. This repository shall be open to
the public, at a minimum, during normal daytime business hours. The repository may be the business office, wastewater treatment plant,
village, town, city, or county clerk’s office, the local library, or other Jocation approved by the Department.
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TOXICITY TESTING PROGRAM, TIER 2 - CHRONIC TEST

Effluent Toxicity Monitoring Requirements

Qutfall
Number | Parameters : Type

Effluent Reason for Testing Requirement Sample Frequency Sample

(Units)

002

Toxicity Existing pretreatment program. Quarterly, for a period of one year, | 24 hr.

(* Effluent) | STP> 1.0 MGD in years ending in | and 6. Composite/
static
renewal

(a)
(b)

{c)

(d)

(e)

(0

(2)

The effluent toxicity monitoring program shall begin 5/1/09.

The results of each toxicity test shall be submitted no later than 60 days following the end of each test period. These reports sha
be subrmitted to the NYS DEC Regional Water Engineer at 100 Hillside Ave, Suite 1 W, White Plians, N¥ 10603-2860 and to th
Toxicity Testing Unit, Bureau of Watershed Assessment and Research, 625 Broadway, Albany, NY 12233-3502.

Effluent toxicity shall mean the toxicity of the effluent in chronic static renewal tests as specified in Short-Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters o Freshwater Organisms, Third Edition, EPA/60074-91/002
(1994}, the EPA Chronic Manual for Marine Organisms (EPA/600/4-91/003(1994), or the most recent editions (herein referred 1
as the EPA Chronic Manuals). Both a vertebrate and invertebrate species shall be used for the tests. Where the outfall being
tested discharges to estuarine or ocean waters, marine organisms shall be tested. Where the outfall being tested discharges to fre
waters, freshwater organisms shall be tested. Each test run shall be 'bracketed’ with a test of pure effluent and a test of effiuent
diluted sufficiently such that at least one diluted sample shows no toxic effects. Appropriate dilutions between the endpoints sh:
be tested te allow calculation of the Maximum Allowable Waste Concentration. Dilution water shall be collected according to tt
EPA Chronic Manuals. Receiving water shall be used as dilution water unless the Department approves a different source.
Effluent sampling and holding shall be done as outlined in of the EPA Chronic Manuals. Any deviation from procedures in the
EPA Chronic Manuals requires prior written approval by the Department.

The Maximum Allowable Waste Concentration (MAWC) in % Effluent, for both a vertebrate and an invertebrate species,~shall
determined and reported. The MAWC in % Effluent shall be compared to the calculated Instream Waste Concentration (IWC) «
the effluent. The IWC in % Effluent shall be determined using the daily average effluent flow at the time of sampling and a
critical receiving water flow of 33.2 cubic feet per second for Rondout Creek.

Where practicable, monitoring of chemical and physical parameters limited in this permit shall be coordinated so that the resulti
analysis is also representative of the samples used for toxicity testing,

Discharges which use chlorination as part of the waste treatment process for disinfection should be dechlorinated prior to toxicit
testing or samples shall be taken immediately prior to the chlorination system.

In accordance with NYSDEC guidance, the Department may require the permittee to conduct additionat toxicity testing. If suck
additional testing is necessary, the permittee shall be notified in writing by the NYS DEC Regional Water Engineer. The writte
notification shall include the reason(s) why such testing is required.



(a)

(b)

(e}

(d)
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TOXICITY REDUCTION EVALUATION COMPLIANCE SCHEDULE

In accordance with Department guidance on whole effluent toxicity monitoring and control, the Department will evaluate the
results of acute and/or chronic toxicity testing of discharges authorized by this permit. Based on this evaluation, the Department
may require the permittee to perform a Toxicity Reduction Evaluation (TRE). Should a2 TRE be required, the permittee shall be
notified in writing by the NYS DEC Regional Water Engineer. The written notification shall include the reasons why the TRE is
required.

Within 60 days of the date of the written notification from the NYS DEC Regional Water Engineer in (a), the permittee shall
submit an approvable proposal for Toxicity Reduction Evaluation to the Bureau of Watershed Assessment and Research, 625
Broadway , Albany, NY 12233-3502. The TRE proposal shall be directed towards identifying the source of the toxicity,
describing procedures to reduce the toxicity to an acceptable level, identifying monitoring parameters suitable for insuring control
of the toxicity, and proposing a schedule for completing the TRE.

Within 14 days of receipt of written approval of the TRE proposal from the DEC Régiona! Water Engineer, the permittee shall
implement the approved TRE proposal in accordance with the approved schedule. _

The completed TRE, including data findings and recommendations for corrective action, permit limits, and. proposed self-
monitoring requirements shall be subrmitted to the Bureau of Watershed Assessment and Research at the address noted in (b)on
this page. The Department will review the TRE and may modify the permit, in accordance with applicable law & regulation, to”
incorporate one or more of the following: substance specific numerical limits, toxicity limits, monitoring requirements, and/or a
schedule of compliance that will ensure acceptable toxicity levels of the effluent.
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[ s 9nd § delupiLocal Sew WViwenPreti grage (2008).wpdt

PRETREATMENT PROGRAM IMPLEMENTATION REQUIREMENTS

DEFINITIONS. Generally, terms used in this Section shall be defined as in the General Pretreatment Regulations (40 CFR Part
403). Specifically, the following definitions apply to terms used in this Section (PRETREATMENT PROGRAM
IMPLEMENTATION REQUIREMENTS):

A

L

L2

Categorical Industrial User (CIU)- an industrial user of the POTW that is subject to Categorical Pretreatment Standards
under 40 CFR 403.6 and 40 CFR Chapter I, Subchapter N; .

Local Limits - General Prohibitions, specific prohibitions and specific limits as set forth in 40 CFR 403.5.

The Publicly Owned Treatment Works (the POTW) - as defined by 40 CFR 403.3(q) and that discharges in accordance
with this permit.

Program Submission(s) - requests for approval or modification of the POTW Pretreatment Program submitted in
accordance with 40 CFR 403.11t or 403.18 and approved by letter dated 10/27/99.

Significant Industrial User (SIU) -
a. ClUs;

b. Except as provided in 40 CFR 403.3(v)(3), any other industrial user that discharges an average of 25,000 gallo
per day or more of process wastewater (excluding sanitary, non-contact cooling and boiler blowdown
wastewater) to the POTW,; :

c. Except as provided in 40 CFR 403.3(v)(3), any other industrial user that contributes a process wastestream
which makes up 5 percent or more of the average dry weather hydraulic or organic capacity of the POTW
treatment plant;

d. Any other industrial user that the permitice designates as having a reasonable potential for adversely affecting
the POTW's operation or for violating a pretreatment standard or requirement.

Substances of Concern - Substances identified by the New York State Department of Environmental Conservation
Industrial Chemical Survey as substances of concern.

IMPLEMENTATION. The permittee shall implement a POTW Pretreatment Program in accordance 40 CFR Part 403 and as se
forth in the permittee's approved Program Submission(s). Modifications to this program shall be made in accordance with 40 CF
403.18. Specific program requirements are as follows:

I,

Industrjal Survey. To maintain an updated inventory of industrial dischargers to the POTW the permittee shalk:

a. Identify, locate and list all industrial users who might be subject to the industrial pretreatment program from th
pretreatment program submission and any other necessary, appropriate and available sources. This
identification and location list will be updated, at a minimum, every five years. As part of this update the
permitiee shall collect a current and complete New York State Industrial Chemical Survey form (or equivalent’
from each SIU.

b. Identify the character and volume of pollutants contributed to the POTW by each industrial user identified in
B.1.a above that is ¢classified as a S1U.

c. Identify, locate and list, from the pretreatment program submission and any other necessary, appropriate and
available sources, all significant industrial users of the POTW.

Control Mechanisms. To provide adequate notice to and control of industrial users of the POTW the permittee shall:

a. Inform by certified letter, hand delivery courier, overnight mail, or other means which will provide written
acknowledgment of delivery, all industrial users identified in B.1.a. above of applicable pretreatment standards
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and requirements including the requirement to comply with the local sewer use law, regulation or ordinance and
any applicable requirements under section 204(b) and 405 of the Federal Clean Water Act and Subtitles C and I
of the Resource Conservation and Recovery Act.

b. Control through permit or similar means the contribution to the POTW by each SIU to ensure compliance with
applicable pretreatment standards and requirements. Permits shall contain limitations, sampling frequency and
lype, reporting and self-monitoring requirements as described below, requirements that limitations and
cenditions be complied with by established deadlines, an expiration date not later than five years from the date
of permit issuance, a statement of applicable civil and criminal penalties and the requirement to comply with
Local Limits and any other requirements in accordance with 40 CFR 403.8()()).

3. Monitoring and Inspection. To provide adequate, ongoing characterization of non-domestic users of the POTW, the
permittee shall:

a. Receive and analyze self-monitoring reports and other notices. The permittee shall require all S1Us to submit
self-monitoring reports-at least every six months unless the permittee collects all such information required for
the report, including flow data.

b. . The permitiee shall adequately inspect each SIU at a minimum frequency of once per year.

c. The permittee shall collect and analyze samples from each SIU for ali pricrity pollutants that can reasonably be
expected to be detectable at levels greater than the levels found in domestic sewage at a minimum frequency of
once per year,

d. Require, through permits, each S1U to collect at least one 24 hour, flow proportioned coimposite (where feasible)
effluent sample every six months and analyze each of those samples for all priority pollutants that can
reasonably be expected to be detectable in that discharge at levels greater than the levels found in domestic
sewage. The permittee may perform the aforementioned monitoring in lieu of the SIU except that the permitlee
must also perform the compliance monitoring described in 3.c.

4, Enforcement. To assure adequate, equitable enforcement of the industrial pretreatment program the permittee shail:

a. Investigate instances of noncompliance with pretreatment standards and requirements, as indicated in self-
monitoring reports and notices or indicated by analysis, inspection and surveillance activities. Sample taking
and analysis and the collection of other information shall be performed with sufficient care to produce evidence
admissible in enforcement proceedings or in judicial actions. Enforcement activities shall be conducted in
accordance with the permittee's Enforcement Response Plan developed and approved in accordance with 40

CFR Part 403,
b. Enforce compliance with all national pretreatment standards and requirements in 40 CFi{ Parts 406 - 471,
c. Provide public notification of significant non-compliance as required by 40 CFR 403 .8(f)(2)(viii).
d. Pursuant to 40 CFR 403.5(e), when either the Department or the USEPA determines any source contributes

pollutants to the POTW in violation of Pretreatment Standards or Requirements the Department or the USEPA
shall notify the permittee. Failure by the permittee to commence an appropriate investigation and subsequent

enforcement action within 30 days of this notification may result in appropriate enforcement action against the
source and permittee. :

5. Record keeping. The permittee shall maintain and update, as necessary, records identifying the nature, character, and
volume of pollutants contributed by SIUs. Records shall be maintained in accordance with 6 NYCRR Part 750-2.5(c).

6. Staffing. The permittee shatl maintain minimum staffing positions committed to implementation of the Industrial
Pretreatment Program in accordance with the approved pretreatment program.

SLUDGE DISPOSAL PLAN. The permittee shall notify NYSDEC, and USEPA as long as USEPA remains the approval
authority, 60 days prior to any major proposed change in the sludge disposal plan. NYSDEC may require addifional preifreaunent
measures or controls to prevent or abate an interference incident relating to sludge use or disposal.

REPORTING. The permittee shall provide to the offices listed on the Monitoring, Reporting and Recording page of this permit
and to the Chief-Water Compliance Branch; USEPA Region 1}; 290 Broadway; New York, NY 10007 ; a peviodic report that
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briefly describes the permittee's program activities over the previous yéar. This report shall be subrnitted to the above noted
offices within 60 days of the end of the reporting period. The reporting period shall be annual, with reporting period(s) ending ¢

February 28th.

The periodic report shall include:

1. Industrial Survey. Updated industrial survey information in accordance with 40 CFR 403.12(i)(1) (including any NYS

Industrial Chemical Survey forms updated during the reporting period).

2. Implementation Status. Status of Program Implementation, to include:

a. -Any interference, upset or permit violations experienced at the POTW directly atiributable to industrial users.

b, Listing of significant industrial users issued permits.

C. Listing of significant industrial users inspected and/or monitored during the previous reporting period and
summary of results,

d. Listing of significant industrial users notified of promulgated pretreatment standards or applicable local
standards who are on compliance schedules. The listing should include for each facility the final date of
compliance.

€. Summary of POTW monitoring resuits not already submitted on Discharge Monitoring Reports and toxic
loadings from S1U's organized by parameter.

f A summary of additions or deletions to the list of SiUs, with a brief explanation for each deletion.

[T

a.

Enforcement Status. Status of enforcement activities 1o include:

Listing of significant industrial users in Significant Non-Compliance (as defined by 40 CFR 403.8(fX2)(viii))
with federal or local pretreatment standards at end of the reporting period.

Summary of enforcement activities taken against non-complying significant industrial users. The permittee
shall provide a copy of the public notice of significant violators as specified in 40 CFR Part 403.8(f)(2)(viii).
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MONITORING LOCATIONS

The permittee shall take samples and measurements, to comply with the monitoring requirements specified in this permit, at
the location(s) specified below:
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BEST MANAGEMENT PRACTICES FOR COMBINED SEWER OVERFLOWS

The permittee shall implement the following Best Management Practices (BMPs). These BMPs are designed to implement operation
& maintenance procedures, utilize the existing treatment facility and collection system to the maximum extent practicable, and
implement sewer design, replacement and drainage planning, to maximize poliutant capture and minimize water quality impacts from
combined sewer overflows. The BMPs are equivalent to the "Nine Minimum Control Measures" required under the USEPA National
Combined Sewer Overflow policy. The EPA’s palicy is available at hitp:/icfpub.cpa.govinpdes/csofepolicy.cfm?program id=5.

i £80Q Maintenance/Inspection - The permittee shall develop a written maintenance and inspection program for all CSOs listed
on page 2 of this permit. This program shall include all regulators tributary to these CSOs, and shall be conducted during
periods of both dry and wet weather, This is to insure that no discharges occur during dry weather and that the maximum
amount of wet weather flow is conveyed to the POTW for treatment. This program shali consist of inspections with required
repair, cleaning and maintenance done as needed. This program shall consist of weekly inspections.

Inspection reports shall be completed indicating visual inspection, any observed flow, incidence of rain or snowmelt,
condition of equipment and work required. These reports shall be in a format approved by the Regional Office and submitted
to the Region with the monthly operating report (Form 92-15-7).

2. Maximutn Use of Collection System for Storage - The permittee shall optimize the collection system by operating and
maintaining it to minimize the discharge of pollutants from CSOs. It is intended that the maximum amount of in-system
storage capacity be used (without causing service backups) to minimize CSOs and convey the maximum amount of
combined sewage to the treatment plant in accordance with ltem 4 below.

This shall be accomplished by an evaluation of the hydraulic capacity of the system but should also include a continnous
program of flushing or cleaning to prevent deposition of solids and the adjustment of regulators and weirs to maximize
storage.

Industrial Pretreatment - The approved Industrial Pretreatment Program shall consider CSOs in the calculation of local limits
for indirect discharges. Discharge of persistent toxics upstream of CSOs will be in accordance with guidance under
(NYSDEC Division of Water Technical and Operational Guidance Series (TOGS) 1.3.8 New Discharges to POTWs.
(hitp:fwww.dec. ny. pov/regulations/2652. html). For industrial operations characterized by use of batch discharge,
consideration shall be given to the feasibility of a schedule of discharge during conditions of no CSO. For industria)
discharges characterized by continuous discharge, consideration must be given to the collection system capacity to maximize
delivery of waste to the treatment plant. Non-contact cooling water should be excluded from the combined system to the
maximuim extent practicable. Direct discharges of cooling water must apply for a SPDES permit.

L)

To the maximum extent practicable, consideration shall be given to maximize the capture of nondomestic waste containing
toxic pollutants and this wastewater should be given priority over residential/commercial service areas for capture and
treatment by the POTW.

4. Maximize Flow to POTW - Factors cited 'in Item 2. above shail also be considered in maximizing flow to the POTW.
Maximum delivery to the POTW is particularly critical in treatment of "first-flush" flows. The treatment plant shall be
capable of receiving and treating: the peak design hydraulic loading rates for all process units; i.e., a minimum of 10.5 MGD
through the plant headworks; a minimum of 10.5 MGD through the primary treatment works and disinfection works, if
applicable; and a minimum of 10.2 MGD through the secondary treatment works during wet weather. The collection system
and headworks must be capable of delivering these flows during wet weather.

5. Wet Weather Operating Plan - The permittee shall maximize treatment during wet weather events. This. shall be
accomplished by having a wet weather operating plan containing procedures so as to operate unit processes to treat maximuam
flows while not appreciably diminishing effluent quality or destabilizing treatment upon return to dry weather operation. The
wel weather operations plan shall be developed in accordance with the DEC guidance, Wet Weather Operating Practices for
POTWs With Combined Sewers; (http://www.dec.ny.eovidocs/water pd frwwtechtran pdf .

The submission of a wet weather operating plan is a one time requirement that shall be done to the Department’s
satisfaction once. However, a revised wet weather operating plan must be submitted to the Regional Office and the
Bureau of Water Permits, 625 Broadway, Atbany, NY [2233-3505 for review and approval whenever the POTW
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and/or sewer collection system is replaced or modified. When this permit is administratively renewed by NYSDEC
letter entitled “SPDES NOTICE/RENEWAL APPLICATION/PERMIT?, the permittee is not required to repeat the
submission. The above due dates are independent from the effective date of the permit stated in the letier of “SPDES
NOTICE/RENEWAL APPLICATION/PERMIT®,

Frohibition of Dry Weather Overflow - Dry weather overflows from the combined sewer system are prohibited. The
occurrence of any dry weather overflow shall be promptly abated and reported 1o the NYSDEC Regional Office in
accordance with 6 NYCRR Part 750-2.7.

Control of Floatable and Settleable Solids - The discharge of floating solids, oil and grease, or solids of sewage origin which
cause deposition in the receiving waters, is a violation of the NYS Narrative Water Quality Standards contained in Part 703.
As such, the permittee shall implement best management practices in order to eliminate or minimize the discharge of these
substances. All of the measures cited in ltenis 1, 2, 4 & 5 above shall constitute approvable "BMPs" for mitigation of this
problem. If aesthetic problems persist, the permittee should consider additional BMP's including but not limited to: street
sweeping, litter control laws, installation of floatables traps in catch basins (such as hoods), booming and skimming of CSOs,
and disposable netting on CSO outfalls. In cases of severe or excessive floatables generation, booming and skimming should
be considered an interim measure prior to implementation of final control measures; Public education on harmful disposal
practices of personal hygienic devices may also be necessary including but not limited to: public broadcast television, printed
information inserts in sewer bills, or public health curricula in local schools.

Combined Sewer System Replacement - Replacement of combined sewers shall not be designed or constructed unless
approved by NYSDEC. When replacement of a combined sewer is necessary it shall be replaced by separale sanifary and
storm sewers to the greatest extent possible. These separate sanitary and storm sewers shall be designed and constructed
simultaneously but without interconnections to maximum extent practicable. When combined sewers are replaced, the
design should contain cross sections which provide sewage velocities which prevent deposition of organic solids during low
flow conditions.

Combined Sewer/Extension - Combined sewer/extension, when allowed should be accomplished using separate sewers,
These sanitary and storm sewer extensions shall be designed and constructed simultaneously but without interconnections. -
No new source of storm water shall b¢ connected to any separate sanitary sewer in the collection system.

If separate sewers are to be extended from combined sewers, the permiitee shall demonstrate the ability of the scwerage
system to convey, and the ireatment plant to adequately treat, the increased dry-weather flows. Upon a determination by the
Regional Water Engineer an assessment shall be made by the permittee of the effects of the increased flow of sanitary sewage
or industrial waste on the strength of CSOs and their frequency of occurrence including the impacts upon best usage of the
receiving water. This assessment should use techniques such as collection system and water quality modeling contained in
the 1999 Water Environment Federation Manual of Practice FD-17 entitled, Prevention and Contre] of Sewer System
Overflows, 2™ edition. .

Sewage Backups - 1f; there are documented, recurrent instances of sewage backing up into house(s) or discharges of raw
sewage onto the ground surface from surcharging manholes, the permittee shall, upon letter notification from DEC, prohibit
further connections that would make the surcharging/back-up problems worse.

Septage and Hauled Waste - The discharge or release of septage or hauled waste upstream of a CSO is prohibited.

Control of Run-off - 1t is recommended that the impacts of run-off from development and re-development in areas served by
combined sewers be reduced by requiring compliance with the New York Standards for Erosion and Sediment Control and

the quantity control requirements included in the New York State Stormwater Managemens Design Manua).
(hitp:/fwww.dec.nv, govichemical/8694 . hun ).

Public Notification -- The permittee shall maintain identification signs at all CSO outfalls owned and operated by the

permittee. The permittee shall place the signs at or near the CSO outfalls and ensure that the signs are easily readable by the
public. The signs shall have minimum dimensions of eighteen inches by twenty four inches (18" x 24") and shall have whitc
fetters on a green background and contain the following information:
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N.Y.S. PERMITTED DISCHARGE POINT
{wet weather discharge)
SPDES PERMIT No.: NY
OUTFALL No.:_____
For information about this permitted discharge contact:
Permittea Name;
Permittee Contact;,
Permittee Phor_ae: { Y - THEE - R
OR:
NYSDEC Division of Water Regional Office Address :

NYSDEC Division of Water Regional Phone: ( ) - i -

The permittee shall implement a public notification program to inform citizens of the location and occurrence of CSO events.
This program shall include a mechanism (public media broadcast, standing beach advisories, newspaper notice etc.) to alert
potential users of the receiving waters affected by CSOs. The program shall include a system to determine the nature and
duration of conditions that are potentially harmful to users of these receiving waters due to CSOs.

Characterization and Monitoring - The permittee shali characterize the combined sewer system, determine the frequency of
overflows, and identify CSO impacts in accordance with Combined Sewer Overflows, Guidance for Nine Minimum

Controis, EPA, 1995, Chapter 10. These are minimum requirements, more extensive characterization and monitoring efforts
which may be required as part of the Long Term Control Plan.

Annual report - The permiitee shall submit an annual report summarizing implementation of the above best management
practices (BMPs). The report shall list existing documentation of implementation of the BMPs and shall be submmed by

January 3 15t of each year to the Regional office listed on the Recording, Reporting and Additional Monitoring page of this
permit and to the Bureau of Water Permits, 625 Broadway, Albany, NY 12233-3505. Examples of recommended
documentation of the BMPs are found in Combined Sewer Qverflows, Guidance for Nine Minimum Controls (NMC). EPA,
1995. The permittee may obtain an electronic copy of the NMC guidance at hitp://www.epa.govinpdes/pubs/owm(030.pdf.
For guidance on developing the annual report, a BMP checklist is available from DEC on-line at
http://www.dec.ny.govidocs/water_pdficsobmp.pdf. The permittee must submit a completed copy of this checklist along
with the annual report. The actual documentation shall be stored at a central location and be made available to DEC upon
request,
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LONG TERM CONTROL PLAN

The permittee shall develop a Long-Term Control Plan in accordance with the 1994 National CSO Control Policy and the
Guidance for Long-Term Control Plan, EPA, September, 1995, which will address the elements contained in Sections A
through D below:

1. Phase I

A. Public Participation

The permittee shall prepare and implement a public participation plan that outlines bow the permittee will ensure
participation of the public throughout the LTCP development process.

B. C8S Characterization

The permittee shall develop and implement a plan that will result in a comprehensive characterization of the Combined
Sewer System (CS88S), including the interceptor sewer system, developed through records review, monitoring, modeling,
and other means as appropriate to establish the existing baseline conditions, evaluate the effectiveness of the CSO
technology-based controls (BMPs), and determine the baseline conditions upon which the LTCP will be based. The
characterization shall adequately address the response of the CSS to various precipitation events; identify the number,
location, frequency, and characteristics of CSOs; and wdentify water quality impacts that result from CSOs.

To complete the characterization, the permittee shall employ the following methods:

1. Rainfall Records Review - The permittee shall examine the complete rainfall records for the geographic areas
of the CSS and evaluate the flow variations in the receiving water body to correlate between the CSOs and receiving
water conditions.

2. CSS Records Review - The permittee shall review and evaluate all available CSS records and undertake field
inspections and other necessary activities to identify the number, location, and frequency of CSOs and their location
relative to sensitive areas and to polfution sources, such as significant industrial users, in the collection system.

3. CSO and Water Quality Monitoring - The permittee shall develop a monitoring program that measures the
frequency, duration, flow rate, volume, and poliutant concentration of CSOs and assesses the impact of the CSOs on
receiving waters. Monitoring shall be performed at a representative number of CSOs for a representative number of
events. The monitoring program shall include CSOs and ambient receiving waterbody monitoring and, where appropriate,
other monitoring protocols, such as biological assessments, toxicity testing, and sediment sampling.

4. Identification of Sensitive Areas - The permittee shall identify sensitive areas to which its CSOs occur. These
areas shall include waters with threatened or endangered species and their designated critical habitat, waters with primary
Ccontact recreation, public drinking water intakes or their designated protection areas and any other areas identified by the
permittee or permitting authority, in coordiriation with appropriate State or Federal agencies.

3. CSS and Receiving Water Modeling - The permitiee may employ models, which include appropriate
calibration and verification with field measurements, to aid in the characterization. If models are used, they shall be
identified by the permittee along with an explanation of why the model was selected and used in the characterization.

C. CSO Control Alternatives

1. a. Demonstrative Approach - The permittee shall develop a range of CSO control alternatives that would meet
EPA’s requirements for the demonstrative approacthi. The alternatives should demonstrate each of the following: (1) the
planned contro! program is adequate to meet WQS and protect designated uses, and { 2) the CSO discharges remaining
after implementation of planned control programs will not preclude the attainment of WQS or the receiving waters
designated uses or contribute to impairment, and (3) the planned control program will provide the maximum poilution
reduction benefits reasonably attainable, and (4) the planned control program js designed to allow cost effective expansion
or retrofitting if additional controls are subsequently determined to be necessary to meet WQS or designated uses.

b. Presumptive Approach - Alternatively, the permittee shall develop a range of CSO controf alternatives that
would meet one of EPA’s criteria for the presumptive approach. These criteria consist of: (1) no more than 4-6 overflow
events per year that do not receive minimum treatment; or (2) the elimination or capture for minimum treatment of no less
than 85% by volume of the combined sewage collected during precipitation events on a system-wide annual average
basis; or (3) the elimination or removal of no less than the mass of the pollutants, identified as causing water quality
impairment during the characterization, monitoring, and modeling effort. Minimum treatment for (1) and (2) above is
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detined as: primary clarification to remove floatables and settleable solids, solids and floatabies disposal, and disinfection
of effluent, if necessary, to meet water quality standards (WQS) according to 6NYCRR Part 703.

2. Evaluation of CSO Control Alternatives - The permittee shall evaluate each of the alternatives developed in
accordance with C.1 a. or b. to select the CSO controls that will ensure compliance with CWA requirements. The
permittee shall consider expansion of the POTW treatment plant(s) secondary and primary capacity as one alternative.

3. Cost/Performance Considerations - The permittee shall develop and submit cost/performance curves that
demonstrate. the relationship among the set of CSO.control alternatives that correspond to the ranges identified in C.1a. or
b. above.

4. Identification of the Selected CSO Control Alternatives - The permittee shall submit a description of the
alternatives that were considered, the chosen alternative(s) that will be implemented and the reasoning behind the
selection.

5. Schedule - The permittee shall submit a schedule for design and construction of the selected CSO control
facilities and/or implementation of other measures. The schedule may be phased based on the relative importance of the
adverse impacts on water quality standards and on the permittee’s financial capability.

D. Subsequent Requirements :

1. Operational Plan - The wet weather operating plan that is required in the treatment plant’s CSQ Best
Management Practices shall be required to be updated as a result of modifications to the CSS made during the
tmplementation of the LTCP. :

2. Post-Construction Compliance Monitoring Program - The permittee shall develop and submit a post-
construction monitoring program that (a) is adequate to ascertain the effectiveness of the CSO controls and (b) can be
used to verify attainment of water quality standards. The program shall include a plan that details the monitoring protocols
to be followed, including CSO and ambient monitoring and, where appropriate, other monitoring protocols, such as
biological assessments, whole effluent toxicity testing, and sediment sampling.

iI. LTCP Compliance Dates
All submittals shall be delivered to the Regional Water Engineer and the Bureau of Water Permits, 625 Broadway,
Albany, NY 12233-3505. See the LTCP Compliance Schedule in this permit.

1. Phase Ii
Upon DEC approval of the Phase [ LTCP, the construction and implementation schedule shall become part of, and
enforceable under, this permit.
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RECORDING, REPORTING AND ADDITIONAL MQNITORING REQUIREMENTS

a) The permittee shall also refer to 6 NYCRR Part 750-| -2(a)and 750-2 for additional information concerning fnonitoring and
reporting requirements and conditions.

b}  The monitoring information required by this permit shall be summarized, signed and retained for a period of five years from the
date of the sampling for subsequent inspection by the Department or its designated agent. Also, monitoring information
required by this permit shall be summarized and reported by submitting;

(if box is checked) completed and signed Discharge Monitoring Report (DMR) forms for each __|__ month reporiing
period to the locations specified below. Blank forms are available at the Department's Albany office listed below. The first
reporting period begins on the effective date of this permit and the reports will be due no later than the 28th day of the
month following the end of each reporting period.

D (if box is checked) an annual report to the Regional Water Engineer at the address specified below. The annual Teport is
due by February 1 and must summarize information for January to December of the previous year in a format acceptable to
the Department.

D (if box is checked) a monthly “Wastewater Facility Operation Report..." (form 92-15-7) to the:
D Regional Water Engineer and/or D County Health Department or Environmental Control Agency specified below

Send the DMRs with griginal signatures to: Send a copy of each DMR page to:

Department of Environmental Conservation
Regional Water Engineer

100 Hillside Ave, Suite I|W

White Plains, NY 10603-2860

Department of Environmental Conservation
Division of Water

Bureau of Water Compliance Programs
625 Broadway

Albany, New York 12233-3506 Phone: (914) 428-2505

Phone: (518)402-8177

Send an additional copy of each DMR page to:
Ulster County Health Department
300 Flatbush Avenue
Kingston, NY 1240])

c) Noncompliance with the provisions of this permit shall be reported to the Department as prescribed in 6 NYCRR Part 750-1 2(a)
and 750-2.

d)  Monitoring must be conducted according to test procedures approved.under 40 CFR-Part-136, unless other test procedures have
been specified in this permit.

e) If the permittee monitors any poilutant more frequently than required by the permit, using test procedures approved under 40
CFR Part 136 or as specified in this permit, the results of this monitoring shall be included in the calculations and recording of
the data on the Discharge Monitoring Reporis.

f)  Calculation for all limitations which require averaging of measurements shall utilize an arithmetic mean unless ctherwise
specified in this permit.

g) Unless otherwise specified, all information recorded on the Discharge Monitoring Report shall be based upon © measuraments
and sanipling carried out during the most recently completed reporting period.

h)  Any laboratory test or sample analysis required by this permit for which the State Commissioner of Health issues certificaies of
approval pursuant to section five hundred two of the Public Health Law shall be conducted by a laboratory which has been issucd
a certificate of approval. Inquiries regarding laboratory certification should be sent to the Environmental Laboratory
Accreditation Program, New York State Health Department Center for Laboratories and Research, Division of Environmental
Sciences , The Nelson A. Rockefeiler Empire State Plaza, Albany, New York 12201,
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1. Background

The City of Kingston, New York (City) is located in Ulster County, on the Hudson River.
The City is located on approximately 7-1/2 square miles of land and is home to 23,456
people (US Census Bureau, 2000 Census). The City’s collection system is a combined
sewer system having four permitted, combined sewer overflows (CSOs) that discharge
to Rondout Creek, a tributary to the Hudson River.

There are four distinct sewer sheds, each with a regulator and a permitted discharge point.
The sewersheds are referred to by the regulator location:

B Wilbur (CSO 011).
B Hunter (CSO 007).
W Broadway (CSO 006).
B Hasbrouck (CSO 005).

A sketch of the control and interceptor portion of the collection system is shown on
Figure 1-1. The flow from each of these gravity systems is conveyed to the WWTP
through a pressure pipe, referred to as a siphon. The steel pipe is routed along Rondout
Creek. The pipe is pressurized by the head differential between the gravity systems and
the steel pipe. There are approximately five connections to the steel pipe, which includes
the four connections from the combined sewer system. There are no manholes or other
access points along the steel siphon. Available record drawings for the overflows are
included as Attachment 1.

The City is undertaking a planning study to develop long-term solutions to the discharge
of CSOs to Rondout Creek and the Hudson River. The first step in this process is the
characterization of the combined sewer system through hydraulic modeling and water
quality analysis. To be valid, the characterization must reflect the conditions in, and
performance of, the collection system under a variety of conditions. The basis for this
characterization, then, is the flow monitoring, rain gauging, river stage, and water quality
data collected as described in this Work Plan.

City of Kingston CSO Long-Term Control Planning .
Draft Flow Monitoring and Rain Gauging Work Plan -1
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2. Program Overview

The objective of the Flow Monitoring and Rain Gaunging Program (Program) is to collect
data adequate to understand the response of the collection system to a variety of weather
conditions and the characteristics of the overflows. While much of this understanding
will result from the analysis of the hydraulic model results, it is predicated upon a
sufficient quality and quantity of data. This Program will coliect flow monitoring

data at 10 locations associated with the four overflow points and rainfall data at two

locations;

The Program is scheduled for an 8-week collection period, commencing on August 11,
2009. The collection period is tentative and may be shortened or extended, based on the
capture of the targeted number sampling events and quality rainfall events. This Program
is dynamic and should be expected to change in response to actual conditions.

2.1. Dry Weather Conditions

One goal of the Program is the collect adequate dry weather flow data to characterize

the contribution of sanitary waste flow, industrial flow, and groundwater infiltration. Dry
weather flow conditions exist when the flow is unencumbered by ongoing or previously
occurring rainfall. The number of dry weather days required to meet this goal will be
evaluated based on the monitoring data and will vary with the size and duration of
rainfall events.

2.2. Wet Weather Conditions

As the CSO Policy references the performance of the collection system in an average
year, another goal of the Program is to collect flow and rainfall across a range of storm
events representative of an average year. It is not possible to define formal requirements
for storm events, as the actual experienced events are dependent on future weather

pattems.

2.3. Average Year

The average year of rainfall is a defining performance condition for the long-term control
of CSOs. The average rainfall totals, as provided by Climatology of the United States,
No. 81, were reviewed for the closest rain gauge, Poughkeepsie, New York. This rain
gauge 1s approximately 20 miles south of Kingston. Table 2-1 shows the monthly
average rainfall totals from 1971 to 2000.

City of Kingston CSO Long-Term Control Planning
Draft Flow Monitoring and Rain Gauging Work Plan 241
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Section 2
Program Overview

Table 2-1:
Monthly Average Rainfall Totals, Poughkeepsie, New York

Jan | Feb | Mar | Apr | May | Jun |Jul | Aug | Sep | Oct | Nov | Dec | Total

Rain | 319 | 2.63 ( 3.59 | 3.79 | 473 | 373 | 472 | 3.83 | 3.69 ] 3.56 | 3.53 | 3.23 | 44.12

City of Kingston CSO Long-Tarm Contro! Planning
Draft Flow Monitoring and Rain Gauging Work Plan 2-2
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3. Rain Gauging Program

Rainfall in the City of Kingston is largely front driven. There are no topographic
features, such as mountains or lakes that lead to multiple weather patterns occurring
simultaneously in the City. Consequently, two rain gauges will be used to capture
and verify rainfall. The rain gauges will be located at Beel Street and Broad Street.

3.1. Data Quality Control

Quality contro] of the rain data is provided for by utilizing two rain gauges. Based

on the size and weather patterns of the City, one rain gauge is adequate to measure

the characteristics of the rainfall events; however, the second rain gauge provides an
additional level of redundancy against the failure of the primary rain gauge by providing
an additional data source that allows the measurement and recording of the surviving
device to be verified.

As available, the hourly rainfall data reported by the national weather service at the
Poughkeepsie, Dutchess County Airport (NWS reporting station KPOU) will be
collected and compared to the rain gauge data as an additional data quality check.

ITee IVl Citv of Kingston CSO Long-Term Controi Planning
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4. Flow Monitoring Program

The flow monitoring program will be performed by Flow Assessmenis under the
management of Malcolm Pirnie, Inc. (Malcolm Pirnie). Flow Assessments will be
responsible for providing all equipment and staff necessary to accurately collect the
required data. Flow Assessments will be responsible for the quality of the flow
monitoring data, including the selection of viable monitoring sites, proper calculation
of flow in non-standard pipes, and accuracy of data under low and extreme high flow
conditions.

The goal of the flow monitoring program is to capture level and velocity data at key
points in the collection system to desctibe the system performance in dry-weather and
under various wet-weather conditions. This data will be primarily used to calibrate and
verify a hydraulic model of the collection system.

4.1. Monitoring Program

The monitoring program consists of the installation of 10 temporary flow meters by Flow
Assessments. The flow meters will be ISCO Model 2150 or SIGMA 920. Information
for this monitor is provided as Attachment 2. The monitors will be set up to collect data
at 5-minute intervals and will be coordinated with the timing on the rain gauges. The
locations of the flow meters are listed in Table 4-1 and shown graphically on Figures 4-1,
4-2 and 4-3.

Table 4-1;
Flow Monitoring Locations
Meter # Location description Pipe Diamefer
CS011-1 Upstream, Wilbur diversion chamber 24"
CS011-3 Wilbur dry weather pipe 24"
CsSC07-1 Upstream, Hunter diversion chamber 24"
CS007-3 Overflow weir, Hunter diversion chamber N/A
CS5006-1 Comb influent, Broadway diversion charnber 307
CS0C06-4 Overflow, Broadway diversion chamber 60"
CS005-1 Comb influent, Hasbrouke diversion chamber 60"
€C8005-2 Storm influent, Hasbrouke diversion chamber 36"
C8005-3 Hasbrouke dry weather pipe 18”
WWTP WWTP Influent meter - recorder N/A

City of Kingston CSG Long-Term Confrol Planning
Draft Flow Monitoring and Rain Gauging Work Plan 4-1
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Section 4
Flow Monitoring Program

The flow monitoring locations were selected to calibrate and verify a hydraulic model.
While the flow monitoring data will be reviewed for direct assessment of performance,
the primary use the flow monitoring data in the pipe system is to develop a hydraulic
model that reasonably represents the performance of the collection system in an average
year. As such, flow meters are not located directly on CSO outfalls. Instead, flow meters
are located within the trunk sewer system, both on the influent side of the regulators and
on the dry-weather outlet side of the regulators. Direct subtraction and the hydraulic
model will be used to mathematically calculate the overflow volumes.

4.2. Flow Monitor Installation

Flow Assessments will supply and install depth and velocity sensors capable of
hard-wired communication, with data loggers that can record flow every 5 minutes.
Flow Assessments will follow their standard rigorous installation protocols, including
but not limited to the following:

B Initial site reconnaissance to establish monitoring configuration.

W Installation with initial field calibration for both depth and velocity.

B Detailed installation notes, specifying:
- Detailed sketch of location showing all influent and effluent piping.
- Specific location and physical depth of all depth and velocity probes.
- Digital photographs of every probe installation.

Based on preliminary site inspections, adjustments were made in the location and
equipment used. Site locations and installation sketches are included as Attachment 3.

4.3. Filow Monitor Maintenance

Flow Assessment will ensure monitors are kept in working order and free of debris.
Flow Assessment staff will be responsible for all system maintenance, including
changing batteries, cleaning and calibrating sensors, as well as communications and
data and report maintenance. Field calibration of the monitors will be performed at
installation. Flow Assessment will maintain two valid confirmations throughout the
monitoring period. Flow monitors are required to have a minimum % up time of 90%.

4.4. Flow Data Collection and Access

The flow meter wiil be programmed to record the level and velocity and calculate flow
at 5-minute interval. Flow Assessment will download and Quality Assurance/Quality
Control {QA/QC) data on a weekly basis. Reviewed data will be available via the
intemnet. The first data will be posted three weeks after installation and updated every
two weeks thereafter.

“MALCO City of Kingston C30 Long-Term Contrat Planning
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Section 4
Flow Monitoring Program

4.5. Data Quality Control

Data quality control began with the development of this Field Data Collection Program.
Flow monitoring sites were prescreened for suitability prior to field personnel entering
a site based on information learned through previous monitoring work. During data
collection period, Flow Assessment will perform in-house data quality checks. This
will be followed by a final data quality review performed by Malcolm Pimnie.

4.5.1. Collected Data Quality Assessment

Following receipt of the data from Flow Assessment, additional data review and analysis
will be performed by Malcolm Pirnie staff. The purpose of the Malcolm Pirnie review is
to identify any data issues as quickly as possible (and initiate corrective action by Flow
Assessment), and prepare the data for use in a subsequent hydraulic model.

Malcolm Pimnie’s data review and analysis will use the following four categories of data
screening procedures, or checks:

1. Check for data accuracy: This procedure reviews data to determine if one or more
sensors (depth and/or velocity) behaved inconsistently during an event. Scattergraphs
are an important tool used in performing this check. Afier collection of the first
round of data, a depth versus velocity scattergraph will be developed. Based upon a
review of the data, it will be determined whether the site has hydraulic characteristics
conducive to meeting the objectives of the study. If appropriate, a recommendation
will be made to change the monitoring configuration, equipment, or location.

This check will be performed promptly as each weekly dataset is obtained. The
scattergraph of the data obtained since the last download will be plotted and
overlaid on the scattergraph of the previous data. Data problems associated with
sensor fouling or drift will be identified and the field maintenance crew alerted
for appropriate action.

2. Check for flow balance: This is a fundamental conservation of mass check. For
dry weather, the flow balance requires that the movement of the water mass be
continuous and increasing from upstream to downstream. Table 4-2 shows the
flow balance equations based on the proposed flow monitoring sites.

ALCOLM City of Kingston CS0 Long-Term Control Planning
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Overflow Structure Record Drawings
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Isco 2150 Area Velocity
Flow Module

The 2150 Flow Module uses continuous wave
Doppler technology to measure mean velocity.
The sensor transmits a continuous ultrasonic
wave, then measures the frequency shift of
returned echoes reflected by air bubbles or
particles in the flow.

The 2150°s “smart” area velocity probe is
built on digital electronics, so the analog level
is digitized in the sensor itself to overcome
electromagnetic interference. The probe is
also factory-calibrated for 10-foot (3 meter)
span at different temperatures. This built-in
calibration eliminates drift in the level signal,
providing long-term level stability that reduces
recalibration frequency and completely
eliminates span recalibration.

In field use, the 2150 is typically powered
either by two alkaline, or Isco Rechargeable
Lead-acid batteries, within a 2191 Battery
Module. Highly efficient power management
extends battery life up to 15 months at
15-minute data storage intervals. Other
power options (including solar) are available.

Applications

¢ Portable and permanent-site AV flow
monitoring for inflow and infiltration,
capacity assessment, sewer overflow, and
other sewer studies.

+ Maeasuring shallow flows in small pipes.
Cur low-profile area velocity sensor
minimizes flow stream obstruction and
senses velocity in flows down to 1 inch
(25 mm) in depth.

Above left: Additional modules can be added for redundant or multi-stream measuring (Isco 2118 Ultrasonic Modude shown).
Right: Optional mouming rings provide quick, secure sensor installation in round pipes from 6 1o 80 inches (150 to 2000 mm).

Standard Features

+ Rugged, submersible enclosure meets
NEMA 4X, 6P (1P68) environmental specs.

+ Chemically resistant epoxy-encapsulated
sensor withstands abuse, resists oil and
grease fouling, and eliminates the need
for frequent cleaning.

# Replaceable high-capacity internal
desiccant cartridge and hydrophobic filter
protect sensor reference from water entry
and internal moisture.

#+ Pressure transducer vent system
automatically compensates for atmospheric
pressure changes to maintain accuracy.

+ The quick-connect sensor can be easily
removed and interchanged in the field
without requiring recalibration.

+ Up to four 2100 Series flow modules can
be networked by stacking and/or extension
cables.




Software Features

¢ Secure data storage. All data are continuously stored in flash memory to protect against

loss in case of power failure

¢ Easy to upgrade. New operating software can be downloaded into non-volatile flash

memory, without affecting stored program and data.

¢ Records and stores input voltage and temperature data.

¢ Variable rate data storage lets you change the data storage interval when programmed conditions
occur. This feature assures maximum information about an exceptional event — such as an overflow

— while conserving power and data capacity during normal conditions.

+ 38,400 bps communication provides speedy setup and data retrieval.
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Variable rate data storage

The 2150 flow module has the ability
1o automatically switch data storage
rates based on varying conditions.

In the example at lefi, the 5-minuie data
storage rale qutomatically changed 1o 30
seconds when the flow rose above

a programmed level.

Level stability

Frequent multipoint level recalibration is a
requirement with other area velocity flow
meters. Isco's exclusive “smart” sensor
design in the area velocity probe yields
exceptionally low drift in the level signal.

The 2130°s factory-calibrated 3-meter span
totally eliminates the need for cumbersome
span recalibration in the field.

In the example at lefi, wo area velocity
probes were installed at the same site.

The level readings from both sensors track
closely without any drifi, over an 8-week
period.



Flowlink® Data A nalysis

Isco Flowlink® Software is a powerful tool for
analyzing flow and water quality data. It provides
site setup, data retrieval, and comprehensive data
analysis, as well as advanced reporting and
graphing. See separate datasheets for details on
Flowlink and Flowlink Pro software.

Information Delivery

Isco 2100 Series Flow Modules offer a wide variety
of communication and retrieval options, to minimize
the need for expensive on-site visits and confined
space entry. These include:

Isco 2103 Land-line Modem Module

Reliable two-way dial-up communication between
down-hole 2100 Flow Modules and your desktop
computer, equipped with Isco Flowlink Software. A
dial-out feature enables the system to transmit a text
message alarm to your digital cell phone or pager.

Isco 2103¢ Cellular Modem Module

All the features of the 2103 Modem with the
convenience of cell phone access. And the 2103¢
can automatically send data via the Internet to a
designated server running Flowlink Pro software,
using economical IxRTT packet-switched data
transmission.

Isco 2108 Analog Output Module

Provides current outputs for use with Isco 2100
Series Area Velocity and Ultrasonic Flow Modules.
It allows easy interface with SCADA/DCS or other
secondary instrument systems,

Modbus

2100 Series Flow Modules provide digital RS 232
Modbus output thai can be used to interface with
extemal communication modules, SCADA systems,
or other devices.
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The Flowlink screen shown above gives a comparison of dry and wet
weather flows, plus rainfall typical of an inflow & infiltration study

On-site Data Retrieval

Isco Flowlink Software

Download and process data on-site. Enjoy
unmatched data management capability, advanced
data editing and analysis, powerful reporting and
presentation choices, and a variety of downloading
and data handling options.

Isco 2101 Field Wizard

A durable, weatherproof module for on-site data
retrieval. Don’t risk damage Lo your fragile notebook
PC. The 2101 Field Wizard provides on-site display
of current readings, information about stored data,
diagnostics, and more.

Interrogate all 2100 Series Flow Modules in the
stack at one time, and store more than 14 days’ data
from up to 20 modules!

Isco 2102 Communication Module
Connect with your Isco 2100 Series Flow Modules
from the safety and convenience of your vehicle.

Digital spread-spectrum radio signals enable “drive-
up” data retrieval, system configuration, and level
calibration, with minimum power consumption.
“Plug and Play” setup — no interfacing needed.



Specifications

72150 Flow Module:

29% 1.3 7.50n (74 x 287 % 191 mm)
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power oplions are available; ask for details.)

Typical Battery i.ife:

Using 15-minute data storage interval
Energizer® Model 529 alkaline - 15 months
Isco rechargeable lead-acid - 2.5 months

Program Memory:

Non-volatile programmable flash; can be updated
using PC withoul opening enclosure; retains user
program after updating,

Built-in Conversions

Flow Rate Conversions:

Up to 2 independent level-lo-area conversions and/for
level-to-flow rate conversions.

Level-to-Area
Conversions:

Channel Shapes - round, U-shaped, rectangular,
trapezoidal, elliptical, wilh silt correction;
Data Points - Up lo 50 level-area points.

Level-to-Flow
Conversions:

Most common weirs and flumes; Manning Formula; Data
Points {up to 50 level-flow points); 2-term polynomial
equation

Total Flow Calculations;

Up to 2 independent, net, posilive or negative, based on
either flow rate conversion

Size (HxWxD}): Size (HxWxD): 0.75x 1.3x6.0in {19x 33 x 152 mm)
Weight. 201b (0.9 kg) Cable (Length x Diameter): | 25 ftx 0.37 in (7.6 mx § mm} slandard. Custom
Materials of construction: | High-impact polystyrene, stainless steel lengths available on request.
Enclosure (seli-certified): | NEMA 4X, 6P (IP68) Weight {including cable): 2.2 1bs (1 kg}
Temperature Range: -40° to 140° F (-40° lo 60° C) operating and storage Materials of construction: | Sensor - Epoxy, chiorinated polyvinyt chioride (CPVC),
Power Required; 12 VDC nominal {7.0 to 16.6 VDC), 100 mA typical, stainless steel
1 mA standby Cable - Polyvinyl chloride {PVC), chlorinated
Power Source: Typically, an Isco 2191 Battery Module, containing polyvinyl chiloride (CPVC)
Z atkaline or 2 rechargeable lead-acid batteries. (Other Operating Temperature: 32° 1o 140° F {0° 10 60° C)

| Level Measurement:

Method - Submerged pressure transducer mounted in
the Row stream

Transducer Type - Differential linear integrated circuit
pressure fransducer

Range (standard) 0.033 to 10 ft (0.010 to 3.05 m);
{optional) up to 30 # (9.15 m).

Maximum Allowable Level 34 ft (10.5 m)

Accuracy +0.01 ft from 0.033 to 10 ft, (£0.003 m from
0.01103.05m,)

Long-Term Stability £0.023 filyr (£0.007 m/yr}

Compensated Range 32° fo 122°F (0° 10 50°C})

| Velocity Measurement:

Method - Doppler ultrasonic, frequency 500 kHz

Typical Minimum Depth 0.08 # {25 mm)

Range -5 to +20 ft/s {-1.5 1o +6.1 m/s)

Accuracy (in water with uniform velocity profile, speed
of sound = 4850 ft/s, for indicated velocity range)
+0.1 ft/s from -5 to 5 fifs (+0.03 m/s from
-1.510 +1.5 mis}
£2% of reading from 5 to 20 fUs {1.5 1o 6.1 mis)

Data Handling and Communications

Data Storage:

Non-volatile flash; retains stored data during program
updates. Capacity 395,000 byles {up to 79.000
readings, equal to over 270 days of level and velocity
readings al 15-minute intervals, phus otal flow ang
input voltage readings at 24-hour intervals)

Data Types:

Level, velocity, flow rate 1, flow rate 2, total fiow 1,
total flow 2, input votlage, temperature

Storage Mode:

Rollover; 5 byles per reading.

Storage Interval:

15 or 30 seconds; 1, 2,5, 15, or 30 minutes; or 1, 2,
4,12, or 24 hours

Storage rate variable based on level, velocity, flow rate,
total flow, or input vollage

Data Retrieval:

Serial conneclion to PC or optional 2101 Field Wizard
module; optional modules for spread spectrum radio;
land-line or cellular modem; 1xRTT. Modbus and
4-20 mA analog available.

Software:

Isco Flowlink for setup, data retrieval, editing, analysis,
and reporting

Multi-module networking:

Up to four 2100 Series Flow Modules, stacked and/for
remotely connected. Max distance between modules
3300 #t (1000 m).

Serial Communication
Speed:

38,400 bps

B e
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g Teledyne Isco, Inc.

4700 Superior Street

Lincoln NE 68504 USA

Tel: (402) 464-0231

USA and Canada: (300) 228-4373
Fax: (402) 465-3022

E-Mail: iscoinfo@teledyns.com
Internet: www.isco.com

Teledyne Isco reserves the right 1o change specifications without antice.
© 2605 Teledyne Isco, Inc. » L-2115 « rev 9/08

Temperature Measurement:

Accuracy +3.6° F (22° C)

4] Batte ndule
Size (HxWxD}): 6.0%x9.6x7.6in (152 x 244 x 193 mm)
Weight {without batteries): 32Mb({14kg)

Materials of construction:

High-impact polystyrene, stainless steel

Enclosure (self certified):

NEMA 4X, 6P, (IP68)

Batteries:

Two 6-volt Energizer Model 529" alkaline (25 Ahrs
capacity) or Isco Rechargeable Lead-acid (5 Ahrs
capacily) recommended.

‘Note — Energizer 529 ER does not give specified life.

2150 Ordering Information

Contact your Teledyne Isco representative for complele ordering details and
information on other 2100 Series Modules.

EDescriptio
2150 with AV sensor, 2191 Battery Module, and Handle | 68-2050-002
2150 Module with AV sensar (only) 68-2050-001
Isco Flowlink © 5 Software 68-2540-200

Energizer® Model 529 Alkaline Lantern Batlery (2 required)

340-2006-02

|sco Rechargeable Lead-acid Battery (2 required)

60-2004-041

Charger for Lead-acid Batteries (holds 2 batteries)

60-2004-040

*

=,

Certified
1S0 9001
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Hach Sigma 910 Portable Area Velocity Flow Meter

AL RS LR

The design and weight makes it one of the best choices for temporary
flow monitoring projects. Use it to log level and velocily data for more

than 60 days without changing the baitery. lts sealed design provides

superior system protection against surcharge conditions.

Features and Benefits

Simple and Reliable Flow Measurement

The compact and lightweight Hach Sigma 910 Portable Area
Velocity Flow Meter measures average velocity directly,
without the need for time-consuming and costly flow
profiling. Hach's exclusive Submersible Area Velocity Sensor
assures accuracy and reliability for unsurpassed versatility,
even in the harshest open-channel applications.

Ideal for Harsh Environments

The 910 Flow Meter is NEMA 6P sealed to withstand
submergence and prolonged surcharge conditions. lts
compact size makes it easily portabfe and provides for easy
storage and fit in a variety of applications such as sewer and
storm water monitoring,

Advanced Technology for Accuracy

The technology used in the Hach Sigma 910 flow meter
automatically corrects for temperature effects on level
measurement for a higher level of accuracy. The patented®
“Drawdown Correction” feature corrects the effects of
velocity on accurate level measurement. Advanced,
ultrasonic one-MHz Doppler technology avoids signal
dropouts and ensures high levels of accuracy in low-flow,
full-pipe, or reversed-flow conditions. The hydrodynamic
body and side-mounted cable also maintains accuracy by
reducing turbulence along the sensor body.

“Patent nurmber 55691914

Easy Insiallation and Maintenance

The 4.5-inch diameter of the Hach Sigma 910 fiow meter
means it can be installed almost anywhere. It has a low
profile for reduced maintenance. The low maintenance
sensor is detachable and interchangeable for flexibility. An
oil-filled probe greatly reduces sensor fouling and need for M
regular cleaning schedules. Single point calibration ; ":'Zj
(atmospheric} makes calibration quick and accurate. %m%"

Applications

The Sigma 910 Portable Area Velocity Flow Meter is ideal
for short-term flow studies and sanitary sewer evaluation
studies.

DW = drinking water WLV s wasiswaier municipa! PW a pune water / power B
M = frpiustrial walor £ = environmental © - collections FB = food and beverage
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910 Flow Meter

Units of Measurement
Level: m, cm, ft., in.

Flow: gps, gpm, gph, Ips, Ipm, Iph, mgd, afd, cfs, cfm, cfh,
cfd, m%s, m%’?n, mg‘fj'\, mid

Totalized Flow: L, m3, ft.3, gal., acre-it.,

Monitoring Intervals
1,2,3, 5,6, 10,12, 15, 20, 30, and 60 minutes

Operating Temperature
-18 to 60°C (0 to 140°F)

Storage Temperature
-40 to 60°C (-40 to 140°F)

Time-Based Accuracy
1 second per day

User Interface
IBM-compatible PC

Program Memory
Non-volatile programmmable flash, can be updated via
RS-232 port

Data Storage

Capacity: 90 days of 1 level and 1 velocity reading at
15-minute recording intervals

Data Types: Level and velocity
Storage Mode: Wrap or slate
RAM Memory: 128 K
Communications

Serial connection to IBM-compatible computer with Hach
Data Management software

Enclosure Material
PVC

Enclosure Rating
NEMA 6P (IP67)

Power Source
One Energizer EN-529 alkaline 6 Vdc battery

Battery Life

60 days typical (with 15-minute recording interval, 1 level
and 1 velocity, data download once per week, at 10°C (50°F),
also affected by site conditions)

Dimensions
11.4 cm diameter x 44.8 cm (4.5 in. diameter x 17.625 in.)

Weight
3.54 kg (7.8 Ibs) with battery

AT S T e i e K
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Specifications*

Submerged Depth/Velocity (AV) Sensor
VE TY MEASUREMENT

Range
-1.52 to 6.10 m/s {-5 to 20 fi./s)

Zero Stability
0.015 m/s (<0.05 ft./s)

Accuracy
+2% of reading

Operating Temperature
-18 to 60°C (0 to 140°F)

Typical Minimum Depth for Velocity
2¢cm (0.8 in.)

Method
Doppler ultrasonic

Transducer Type
Twin 1 MHz piezoelectric crystals

DEPTH MEASUREMENT
Range

Standard: 0 to 3 m (0 to 10 1t.)
Extended: 0 to 9 m (0 to 30 ft.)

Accuracy

x0.16% full scale £1.5% of reading at constant temp (x2.5°C)
+0.20% full scale £1.75% of reading from 0 to 30°C (32 to
86°F)

£0.25% full scale +2.1% of reading from 0 to 70 °C (32 to
160°F)

Maximum Allowable Level

Standard: 10.5 m (34.5 {t.)

Extended: 31.5 m (103.5 ft))

Air Intake
Atmospheric pressure reference is desiccant protected

Method
Pressure transducer with stainless steel diaphragm

GENERAL
Material
Noryl® plastic outer shell with epoxy potting

Cable
Standard: 9, 15, 23, and 30.5 m (30, 50, 75 and 100 ft)

Custom: greater than 30.5 m (100 ft.)
Maximum: 76 m (250 fi.)

Cable Diameter
0.91 em {0.36 in.)

Sensor Dimensions
23x3.8x135cm09x1.5%x53in)

*Specifications subject to change without notice.



910 Flow Meter

1.

The flow meter system shail consist of a flow meter and a
submerged depth/velocity sensor.

2. The sensor shall be equipped with level drawdown
correction to compensate for the effects of velocity in
depth measurement accuracy.

3. The flow meter housing shall be made of NEMA 6P (IP67)
PVC sealed to withstand submergence and prolonged
surcharge conditions.

4. The flow meter shall be capable of reporting in the
following units:

a. Level; m, cm, fi., in.

b. Flow; gps,:?pm, gph, Ips, Ipm, Iph, mgd, afd, cfs, cfm,
cth, cfd, m3s, m3m, m*h, m3d.

c. Totalized flow; L, m3, ft.3, gal., acre-ft.

5. The flow meter shall monitor at 1, 2, 3, 5, 6, 10, 12, 15, 20,
30, and 60-minute intervals.

6. The flow meter shall be capable of storing data in non-
volatile, programmable flash memory that can be updated
via RS232 port.

a. Capacity shall be 90 days of one depth and one velocity
reading at 15-minute recording intervals.

b. Data types shall be level and velocity.

c. Storage mode shall be wrap or slate,

7. The flow meter shall have Modbus® and GSM wireless
communication functionality.

8. Exterior dimensions shall not exceed 4.5 inches diameter
and 17.625 inches length.

9. The flow meter shall be the Sigma Model 910 Portable
Area Velocity Flow Meter manufactured by Hach Company.

Dimensions

Engineering Specifications

Submerged Depth/Velocity (AV) Sensor

1.

The sensor shall be capable of directly measuring average
velocity.

The method of velocity measurement shall employ
transducer type that is twin 1-MHz piezoelectric crystals.

The method of depth measurement shall be pressure
transducer with stainless steel diaphragm.

Velocity range shall be -1.52 to 6.10 mv/s {-5 to 20 ft./s)

The range of level measurement shallbe 0to 3 m
{0 to 10 ft.), standard, and 0 to 9 m {0 to 30 ft.), extended.

The body material of the sensor shall be Noryl® plastic
cuter shell with epoxy potting.

The connector of the sensor shall be hard anodized and
satisfy Military Spec 5015.

Power consumption of the sensor shall be less than or
equal to 1.2 W at 12 Vdc.

The sensor shall be the Sigma AV Sensor Flow Sensor
manufactured by Hach Company

The Hach Sigma 910 Portable Area Velocity Flow Meter should not be used in hazardous locations where combustible gases may
be present. Mount the meter so that the connectors face down. When not in use, cover the connectors with their protective caps
to prevent corrosion. Always use the appropriate manhole support bracket/spanner bar.

t1.4cm

44.8 cm (17.625") -




Ordering Information

Flow Meter

4900 Sigma 910 Fiow Meter with
6-volt battery

Complete Flow Meter Systems

4900910 Includes Sigma 910 Flow
Meter {p/n 4900) standard
submerged depth/velocity
{AV) sensor (p/n 77065-030)
and suspension harness

{p/n 4920}

Flow Meter Accessories

4920 Suspension Harness for
suspending the flow meter

9542 Manhole Support
Bracket/Spanner; 18 in.,
fits 18- to 28-in. manholes

9557 Marthole Support
Bracket/Spanner; 28 in.,
fits 28- to 48-in. manholes

§713000 Manhole Suppor Bracket;
1810 27 in,

Sensors

All sensor are equipped with a connectot

Non-oil Filled Standard Submerged
DepthiVelocity (AV) Sensors
{0 to 10 ft. range)

77065-030¢ Non-oil Filled Standard
Sigma Submerged AV
Sensor; 30 ft. cable

77065-050 Non-oil Filled Standard Sigma
Submerged AV Sensor; 50 fi.
cable

77065-075 Non-oil Filled Standard
Sigma Submerged AV
Sensor; 75 ft. cable

77065-100 Non-oil Filled Standard
Sigma Submerged AV
Sensor; 100 ft. cable

Oil Filled Standard Submerged
Depth/Velocity (AV} Sensors
{0 to 10 ft. range)

77064-030 Oil Filled Standard Sigma
Submerged AV Sensor;
30 fi. cable

77064-050 Qil Filled Standard Sigma
Submerged AV Sensor;
50 ft. cable

77064-075 Qil-Filled Standard Sigma
Submerged AV Sensor;
75 ft. cable

Lit, No. 2545
63 Printed in U.S.A.
©@Hach Company, 2006. All rights reserved.

77064-100 Oit-Filled Standard Sigma
Submerged AV Sensor;
100 ft. cable

Sensor Mounting Hardware

4939 Submerged AV Mounting
Plate, for pipe wail installation
9574 Insertion Tool for Street Level,
for use with spring rings only
Spring Rings
1361 Spring Ring for 8-in. dia. pipe
1362 Spring Ring for 8-in. dia. pipe
1363 Spring King for 10-in. dia. pipe
1364 Spring Ring for 12-in. dia. pipe

Cables and Interfaces

..assistance, contact the H_ '

yourarea, . .

3513 DTU-to-PC Cable; 115 Vac

3580 DTU-to-PC Cable; 230 Vac

1727 Sampler or Fiow Meter to PC
Cable

3358 RS5232 Extension Cable

Accessories

- America, sub-Saharan Amfnfcza;~ Asfa.

“PO.Box 389.

5254
8764300
8764500

Insight Software {free of charge)
Flo-Center Software CD Only

Flo-Center Software CD with
RS232

Flo-Center Software CD with
RS232 and USB

Silicon Oil; dual 50-mi pack
{refills 100 sensors)

Silicon Qil Refilt Kit; includes

8764600

7724700

7724800

dispensing tool and oil packs.

7725600 Oil-Filied Submerged AV

Sensor Kit

7730000 Retrofit Kit (converts non gil-
filled to cil-filled); includes kit

Silicon Oil Refill Kit

Solar Module with 10-Watt
panel and Power Regulator
Assembly

Solar Medule with 20-Watt
panel and power Regulator
Assembty

8713200

8713300

In the intsrest of improving and updating its equipment, Hach Company reserves the right lo allar specifications to equipment at any time
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www.hach-langé'com

At Hach, it's about learning
from our customers and
providing the right answers.
It's more than ensuring the
quality of water—it's about
ensuring the quality of life.
When it comes to the things

that touch our lives...
Keep it pure.

Make it simple.

Be right.
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For current pﬂée ln _ ai
technical support, and'_'

office or. dfsMbutor_ ervi

In the United States Canada, La'ﬂn

Australia/New’ Zaa@nd and U*s
exportem contact: L

HACH COMPANY, World Headcfuanm :

o :

Lovelang; Coldrado QQBQQ-OGEEQ

Telephone: 800-227-4224
Fax: 9706602932 i

- E-mail: orders@hach .com :

‘www.hach.com:

I Europe, the Middle Ea;r anct
Med:reﬁ"anm Aﬂ'lqa, contacf : i
HACH,LANGE GmbH = = s
Wﬁrstatterstraﬁe'l R R S T
Ds40549 Dusseldorf
GERMANY i
Tel! +49 {0) 211 5288-0
Fa}x +49 (0)211 5288-143

E-mail: info@hach-lange, de'

Be Right"
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SERVICES LLC.

DETAILED SITE INVESTIGATION

PROJECT: ... |
SITE LOCATION _ f’ﬁax& 5Ty MY

_STF_’??J:—_T’/ N E, /} M| LOCATION: Ve /Q) ’ /{/ {0 }’/ (7
e, /,_O_%\ o :; 27
= CSO-pos-al
§ DATE: 5;_/ /-0 C/Q
o ﬁ N TIME:
C‘i\{ % “::ié/ | — retar tfoc.qffm REGULATOR#
’ 4—.-.;;—--——- o fﬁﬁq /Q"a‘lﬂ -
PLAN VIEW 400" Appred | LINE DESCRIPTIONS
/ﬁ'Obﬁ Loce Tron INGOMING 'Q'-!Iﬁﬂm
- /{ T SKE O o8
o /'4/ ! HATERIAL ff P Voo

Q{a X m\ — élﬁ ! DEBRIS @
Y ( } L SHAPE M/ ,%sz
\w / DEPTH /Z 8 g

(Please see back for additional lines)

PROFILE VIEW WEIR
i LENGTH

/
SREADTH /

LEVEL YEGNO f

/

;—’_—_r *—-—.-—....-,....-.L. . = HEIGHT ABOVE 'NEIR /
/
y - OVERRLDA-OCCUIS @ /
éf’ E— é}‘ﬁ Prote 134
¥ 4

{ ;
feaém localiom

DETAILED SITE INVESTIGATION



ALTAssessment

DETAILED SITE INVESTIGATION

SITE LOCATION

! PROJECT:
kmm cton MY

.Locmc»jzé%d 0;{?’5’145 pcs/ ST; e /;é/ /’gﬁ;ﬁ’/{?'k

f
N .
! O , 301 H flator (PS50 - on5- 22
O~ | A Rt A | mape
| :
g ( i t— rietor CATE. 3 o
h .i T V L‘"aﬁ-nu 55"'/{:?7 7
Q::‘f ; ! TIME:
j REGULATORM
,;L Sfrend ST -
PLAN VIEW LINE DESCRIPTIONS
.;:>n " gef INCOMING QUERFLOW
gogf e e firr evees NGO Mﬁﬁm -
Locs brom [ /// Size 36 ¢ &0
’ rd 13 5y e
' —— MATERIAL 4‘6 C/J S?‘rf { 55 /{)Cfﬂ
. . = 8 DEBRIS o & 0
J—f_‘a 4 —=
\ L] ﬁ b y e Cnd = Aougrd
f ; DEPTH ‘y# ‘T /3 9"
i \ -:‘u"g.';; Avfampd. o A ? Z
: | ’ Bor Jeveps —
N - {Piease see back for additional lines) Depl4 rocy gy’
{ 6 LEVCI’ 2 l-gf(f/ f/fdt; U?

PROFILE VIEW

WEIR

5 fi—ct:"f' Lave !

/ﬂqr &raeu J

LENGTH //

—

| BREADTH iy

LEVE(YESMNQ

HEIGHT ABOVE WEIR

CVERFLOW OCCURS @ /5" Ry

>
b

\ | Phots i2¢ 125

Ve
Ve
T Prohe LocaTion

DETAILED SITE INVESTIGATION



[ALoTAssessment

SERVICES LLC.
DETAILED SITE INVESTIGATICON

SITE LOCATION

f: PROJECT: . .
4 K i) G STON M f

F]
fer LocaTion

N\
\
3

T o oy Stand ST 20 8p? Cong

:m‘/’?’é?dcr SO -005-3

DATE: 3_ /’/"Cj ?

/Lﬁaég Leca 7{:;'?\

H
v

N [ y
o T
| f } —_ REGULATORY
.
L Strow g ST .
PLAN VIEW LINE DESCRIPTIONS
£ . NCOMING QUIGOING CUERFLOW
--[35;..,.. /f! e sizE 8 & ”
: // 1 L—- _Lé._.. ——
; FATERIAL ia(:— ﬁ 2
i Ao DEBRIS o 73
PA— >t ’
é\, 'GLO L SHAPE &, 0t . ﬂ.f
E;r;):;f_" ,,;}JQ‘ Lo DEPTH ’2 .ol " /2 . 2 7]
o "‘Zx E'\‘——-'--"--—-——--v-- b s — WW‘G {Please see back for additional lines)
PROFILE VIEW WEIR
i LenaTH
!
( | BREADTH
‘ LEVEL YESMHNO
; HE:GHT ABOVE WEIR
; EPEDERCERE R S5 S
|
; \ i
J‘G " fj ;
: £ l:u'/fiz /2y

DETAILED SITE INVESTIGATION



sessment

SERVICES LLC.

DETAILED SITE INVESTIGATION

; | PROJECT: _ .
SITE LOCATION . i I, a5 .('ON MY,

_/ S ~ | Locamion: Y P
obee] S S | ' . ;?’r'oac:{ oai ¢ Abes ;( 5T
.lﬂlﬁ""- 7.‘ — Era '?| m Mz St ~

™ Y / - (30 -006=-0f
E o1 d f fploatas
r P
! i l} DATE: $3. /.0 57
i I TIME:
| < N |
L0 3 REGULATORH
/-"7 preat i "’0-!
E Qiiﬁ'" '(i
EHIET QLL{ I B
. = :
PLAN VIEW i LINE DESCRIPTIONS
-[ ; ] INCCMING QUIROING QVEBELQVS
8,, - Df‘g‘*“*c L\-E:r- f‘!au{ \ l SIZE 30 " 2 1) :&
i I / . *B MATERIAL d
. "‘Z———-M;s.uu., Gate L/c.-f.»c ! KCP _G_/& _@gj_o
Ar . L e ""_n,..‘Sm ol DEBRIS o 7 o }
- 2,':- Sy piiess
4 f S | :._-} / ;ﬂ:&fiwfzu SHAPE ﬁi?g{d’z ﬁf,gﬁgﬁ:x /?ﬂ Q&:‘Afi’: p
} 74 FARY
) jO"‘Aﬁ: ; DEPTH Of 4 ?/ 2/ g _’_/LQ
L PRPRLINY J AR -
A R Ge off (Please see back for additional lines}
A -
f-OCGT‘;M
PROFILE VIEW WEIR
N LENGTH /
BREAOTH
i
LEVEL YESNG /
/
HEIGHT ABOVE WER //

ol 7

| CVERFLOW OCCURS &

DETAILED SITE INVESTIGATION



sessment

\ SERVICES LLC.
DETAILED SITE INVESTIGATION
: [ PROJECT:
SITE LOCATION : Koo s bops NY.
_// i . X . L LUCATION: ’w' - it e
2.51 , R i T e gf‘roaﬁ e 4 fE e I
Qb 2T ! DN vilerer ; . Y
= Y e (50 - ooe X
°F9 B
o i
" } i DATE: 8'//‘0 7
, El TIME:
f m!“ : H N
I (A REGULATORY
st F see
5 i cN
o &7 %) . ® i
. 0 : -
T ! [ LINE DESCRIPTIONS
i PLLAN VIEW
D “ ﬂ‘ ; | l NCCMING QUIGQING QUERELOW
63.;__’ Dr‘_‘-}h"* A0 JO‘:‘ l X a12e :‘;,0 3 g i E 2
s = _g MATERIAL kC/D s ﬁC/’
f : | DEERIS by, 7 o
: i,_! 2= | . - ¥ /
ok ot Lwr Leed A
: , I I/ A
) .\.\},}_,. , } EDEPTH gy /& //'O
g O o / O g {Please see back for additional lines)
e | Y. . S J _,__j ;
Frobe Localie :
) PROFILE VIEW WEIR
} /N ! LENGTH L/ b—f

| BREADTH 8

LEVEL YE@

i
— !

j i
| HEIGHT ABUVE WEIR o)

Clerr /'5’ Blor€ e Obs‘frmg'flﬁcyu

@ f

g 25 FrokaLatin ) Phote 126 128 /2]

-

s




ALOLAssessment

SERVICES LLC.

DETAILED SITE INVESTIGATION

SITE LOCATION ‘;g\

PROJECT:
Kongston  A2Y

k ‘*‘2_,,.-—/”;’_’}?:1"‘

P Locg Tron

. J
NN Bl 0 SF Bermen S

7

| Sehoo W eter OSp  2o7-/
i L / B Lt
Y f4 o ‘{ rJ
‘\1\'3 k el Tawis “ WE O so
g Lu rnb;:f'.gé_,__\_ﬁ‘ff maw ST TIME:
N ! 5 REGULATOR#
g\g (
PLAN VIEW LINE DESCRIPTIONS
HEOMING QUTGOING OVERFLOW
SIZE ey “ 24 4
/"\ MATERIAL v o
" DEBRIS O o
/ N\ ? 2 SHAPE &s wnCi Lontornrs
™~ DEPTH 5)/"2 g " ,{
Frobe (Please see back for additional lines) .
}-G(:.t:l H'-?"i\
PROFILE VIEW WEIR
/ N LENGTH /
Pfo ée, BREAOTH /
L ocalinnus /
LEVEL YESING /
\ HEIGHT ABOVE WEIR /
4 f
X ? 3 PEREIINQBCURB @ ‘
e e gt a:q i &3\} i
i
KT f \ ‘
ﬁ;\ oTo (22

DETAILED SITE INVESTIGATION



[ALoNVAssessment

SERVICES LLC.

DETAILED SITE INVESTIGATION

SITE LOCATION

PROJECT:
King stan Y

_ afer
Cs5a . ot/ o

\ .
<
AN

Cﬂ.ud A
Firmagp

¥ .
TP 2

: </
LOCATION:
b lbur Hue

ey Visi 5—7’&1

5o eli-of

MAPE

DATE:

&0

TIME;

REGULATORH

LINE DESCRIPTIONS

7
{Please see back for additional lines)

PLAN VIEW
foﬂz?éé f.acc 'f{’loﬁ.} MQ;OMLEQ QUTSOING QVERELOW
/ size 2y ay” [
//7;/ MATERIAL pLC de /
I i i DEBRIS 0 0
—— 2YT x ,
& ——
—’ *
\

PROFILE VIEW o LS
e /
( N ——-— /
Erara 7
HEIGHT ABOVE ‘WEIR ff
. A Z P Py
8 | (e
‘ |

5—«» z:v =
X

L Probe toca ﬁ‘&""f{

DETAILED SITE INVESTIGATION



[ALOL7Assessmenl

SERVICES LLC

DETAILED SITE INVESTIGATION

SITE LOCATION

' PROJECT:
kIMG .gﬁ_;zg U‘x"

LOTATION: o -
\15‘6 “ L Lbpr Ko
g e, g
é" OSSO _ov-03
SN sarpe
{7 L?te ;- —
- C’50 oif E L o0
£ir w10 TIME:
. \&
REGULATOR#
e‘fa»:ﬁs"t "
78 0 ,_.___TL_[
L—-—-;-« ?—-v(?/f -
PLAN VIEW ' LINE DESCRIPTIONS
INGOMING QUIGING QVERELOW
. Y75 e g
b | SuE IREL ] 2%
SeTew Frow i UL StasmLess / Flrc
Tam I | oeRIs o O
i : FHAFE /e&'&.fa / ,:Eagm
{ DEPTH 3.7 ?/ g ! y"’
S {Please see back for additicnal lines)
PROFILE VIEW LS
LENGTH
AN ‘  BREADTH
i | LEVEL YESINO
Ec‘[’cb ‘f u;rJ - { LgioHT ABCYE WER
7anKs INERFISMIIOUES C
) | Pha to [EY+ j2o
i_[ Prode LocaTiad

DETAILED SITE INVESTIGATION



[ALolV4ssessment

SERVICES LLC.

DETAILED SITE INVESTIGATION

SITE LOCATION

PROJECT:

[(“LJC? sfon MY

il TION: U
N )29 M ey ST

don e ler

; A
f’a'ﬁéf' szqﬁéﬁJ

\ N gffgr 630 -7 - =
. 7 S0 MAPE
~ \ 12 Aa‘?-‘;ﬁ
Hoyter | B3 _gg
. 20 ] THAE:
. \L;)_ e
. e Pl REGULATORY
R @ ‘
s
ﬁ -
PLAN VIEW l LINE DESCRIPTIONS
oo ¥ 32K INCOMING QUISQING QUERELOVY
N Tr—— - ; ? 7
o SR B , MATERBL  Stope  _VCP Stane
" B e Tevrris efe Padl V7
E -— 2 DEBRIS o 37 7
[
owe Rt Rad Lect
/ | DEPTH g s/ N 7 81// i
f:f,ﬁe o P ‘1"‘ 22 ! | (Please see back for additional lines)
PROFILE VIEW WEIR
LENGTH 5——1{ ”
BREADTH P
LevaL veyfiD)
e REIGHTASOVEWER o 1ok T S/ e 1425 fiakt.
“i 3 I #i" > 5 OVERFLOW OGCURS @ /
| //]/ ] ; ;v!fr {H 78" '-*-E
[ f i 1] fk f ,
Pt 122122

DETAILED SITE INVESTIGATION



ATTACHMENT

August 11-24, 2009 Scattergraphs
and Hydrographs

R

N‘/)QLCOL :

IRNI




ydesdiayess
€-T1 05D 1919 mo|4

weugoid Sulioliuoy moj4
juan|y3 J03eIn3ay Jnqjim
uoissury jo Axp

02

(sny) Anaojep moyy

0l 8

Wi

INYlc
OOV

0c

0g

or

09

(ur) yydeg moy4




ydesSopAH

wesdord Susouopy mol4
uaniy3 Joxenday angum

IR

€11 05O 1939 Mol4 uoisSury jo Ay 1021V
swy
60-bny-gz 60-Bny-c2 60-6ny-12 60-Bny-6i 60-Bny-2 | 60-Bny-g| 680-6ny-¢| 60-Bnyy-1y
4 * ‘ : : . . 0
8L - 1 0L
9'L A + 02
" {oe §
k]
~+
4 =
A tor 2
A
L
=3
g 1 - + 05
80 - T09 4
[~}
. s
90 —
T0, 3
] 2
¥'0 - | | e
20 1
0 . k -__.w.....IL.P.P.Pt\tﬂr._ i s,

0oL




weJidoid Suronuo| mojy

ydeassaxeds wisnyui Jozenday yoanosgsey —\/M—_ Z M— —

T-5 0S) 1919 Mol :Oummc_v_ Jo >a._U OUI—<_

{(s/) Kydojep mopd

{ur) yidag moj4

- pBw &

08




tweidoid SuloNuop Mmojd

ydeiSoapAH yuanyu JorenSay yonoigsey
T-S OS2 i919|N Mo|4 uolsSury Jo Ay)
awi)
60-Bny-gz 60-Bny-gg 60-6ny-Lz 60-6ny-61 60-6ny-21 60-bny-G1 60-Bny-g | 60-6ny-1|
rA : — _ _ : : 0
Ny
P —— s
gl - + 0l
S + 02
vl + 0g
o + OF
Py
) ;
3
O + 0§
I\IM\J E
80 + 09
90 - + 04
0 + 08
Z0 - + 06
O % s oy b P poge

001

{ur) uideq

{pBw) mopy ¢




wetdoid Surtoyuoiy moj4
ydeaSoipAH adig wu03s J03e[NSay yINoigseH
-9 08D 1919y mo[4 uoisdupy jo Ay
awyy
N oL-
60-62v-52 60-6nv-€Z 60-Bny-1z 60-Bnv-61 60-6ny-2} 60-Bnv-Gi 60-Onv-g) 60-Bay-1|
o
1]
e
5
3
H_ .
33 q
3
oy
E +05 3
80 -
l
+ o
09 3
90 - | 2
+o0. B
o - § ,
m. | T 08
20 - H i .
| ) . 1 06
1 g ]
0 s L. | ;Ill_r A

S ool




wesdoad Sulojiuoiy Moj4

ydeifiaziers 3
e juanyyy3 103e[nday janosqgsey
uojs3ugy jo Al
(sny) Aydotep moyd

oL

0z

0¢

ov

0s

09

0Z

08

06

00t

{w) yidag moyy




ydesSoipAn weisold Suuojjuoly moj4
uan|y3 Jole|ndoy Nanoiqsey Sm__ Z N_ —

£-5 0SJ 1913 Mo
4 uo3s3ury 3o A3y OOV
_
aw g,
60-Bny-sg 60-Bny-gg 60-6ny-1.2 60-6ny-61 60-Bny-71 60-Bny-g| 60-bny-g| 60-6ny-1 | ".
N i
0
gl - 101
_ + 02
-+ O
Lo J ; )
5 |
i I O.v m 1]
AN | i
% + 05
=3
R
3 + 09
80 - TO0 =
-
1 g
— +08 =
e
_ 06 =
o - | i
{ i
{ | + 001
zo | ]
d m
] m q + 0LL
O g i i ._hﬂl Akl L..r_ B ]
= ek . —L 0ZL




ydesdiayesrs
€-5 08D J913IA Mo

weidoid SulioNuoIA Moj4
wRn|Y3 101N 83y yanougseH
uos3upy Jo Ay)

143

43

(sn4) Ay2019A moj4

INJI

1001V

e
iy
u-"

ool

(w) y3deqg moj4




ei80.4d Suuojiuoy mo
ydesSoipAH w d suliGyuo Mo
u3nyy)3 Jolenday yanougsey
£-S 05D 4918|N Mo uois3uy jo A
awi],
60-bny-gz 60-Bny-gz 60-Bny-12 60-6ny-61 60-Bny-21 60-Bny-G| 60-6ny-¢1 60-6ny-1, M
< e - S S . r— ~+ 0
8 - ok
+ 02
9l ]
+ 0g
vl . =
Tor 2
Al ‘w.
o | + 08
ay
=3 1
N - 09
3 ]
80 - — 04 =
J ]
2
90 T+ 08 3
. | %
| +08 =
vo - { u
. T 001
20 - i m ]
n.m _....M.. % T O—\P
0 . i il e R " ]
- = — 0ZI




ydesSianens weJsdoud Buriojuoiy moj4 —Z N_ _
anyu) 101e)nSay Aempeoig ﬁ)m
T-9 0S5 1913 mo|4
uoysSury| jo A ‘._OU._/.\
(spy) Ayoorep moi
Oc 8l 9 i ¢l
P .
/ POWT 5o o g o058
B o o %u BO o
B .
e e o Oll e - -
poWOL "m0
f—— ] - - Lo - )
‘l..‘l.“r&ll..l— b _ o @
=" pbwoz
- ,‘ H
., } E o
/ “ | s
N ., \ o
¥ | o
G o // N\ L +0Z B
/ /// // 1 =
) ~ N \ | —
-~ o '\ A i -
T ™~ A ,, - had
AN \
Il — T 0E
T OF
T 05
09
|
P = t ] —— L ] ]

pe pe



ydesSoph weldoid 3ugiojiuoip mojd
115IN MO anpug Jojendsy Aempeosg
1-9 0SD 1219 Moy uoasSury o A
awn)
60-Bny-cg 60-Bny-gz 60-bny-1.2 60-6ny-61 60-Bny-2| 60-6ny-G| 60-bny-gL 60-6ny-1)
rd 0
gl ol
gl 0Z
v for §
2
rAN + o .W
UG -
m. i o
=
W I 4+ 05 =
Mm. i ey
80 - T08 4
3
90 . =
T0. B
| e
0 - E 1
I ] T Ow
| i - ]
20 - i i
: | + 08
] § 1
0 o i " | aado B sl Ao

e ool




wetdoid Sul0UOA MO}
Ydesdsaneds MO[IAAQ 10Jenday Aempeoig —\4“._ IN3I
(sp3) Ayoojap mojy
14" cl ol 8 9 [ 0
Y * ! ' ’ : 0
N o
\
—_ E
|||U|\l.¢li“l”.]l- o / T+ 02
- /,Illn ) J
/ ™~ _J
T 0¢
Uiy pBw g
/ Irf!l/r[
......I.:/; / + OF
|
pBw oot = ._
T
,,/ ﬂ
~ i+ 09
M |
ﬁ 0L
| L

oe

() yidaqg mory




weidoud Suiioyuop) moyd :
ydesBoipAn MOJI3AQ Jolendoy Aempeoag —\/ﬁu_ _Z M— _ ,
79 05D 1233\ Mmoj4 uojssuy jo Ay .—OU..—<
auny,
60-0nv-gz 60-6ny-¢z 60-Bny-1.z 60-Bny-61 60-Bny-71 60-Bny-G) 60-Bny-¢4 60-6Bnyg-L )
N 1 r——. L 1 (! L D
81 4+ 01
91 + 02
vl 1 oe
5L + oF
A
o ]
=
g 1l + 0S
£ -
80 .
90 + 0L
¥'0 L oe
zZo 1 o5
0 & [F . .F .

- 00t

i) yidag

{pBw) mopg




_
wesdoud Sunouoi Moj4 :
ydesdisness JUBN[ju] 103BNTDY J23UNK SM_—ZM_ _ ]

T-£ 0S) 1313 A Mo}y uois3upy jo AuD OU._< !

(sny) Ayoojap mopy

(w) yideg moyy




ydesSoipAy

1-£ 05 1313 Moy

weisosd Suionuop Moy
uanjjuj 1o1enday 193uny

uois3uny jo Ay

(un) nesurey

vl

'l

=
o

90

0

rAY)

swy

Sm_ZN__
100V

__<-mm 60-Bny-cz

60-bny-12

60-Bny-g)

60-Bny-41 60-Bny-g| 60-6ny-¢ |

o]

‘lut) ydeg

{5

L]

(pBw) moyq (=) A1):




weJsZoid 3utioyuo|y moj4

i MO[I2AQ 10le|NdaY J3Juny —\'\W —Z N— —
Yidag g-£ 0SI 1919 Mol
! uols3ury jo Ay |—OU|_<
60-8ny-97 60-ny-1Z 60-8ny-22 60-3ny-07 60-8ny-81 60-8ny-9t 60-8ny-p1 60-3ny-Z1
— - — e —+ 0
_
|
. r— — — — iy e — ] m
........... - S it AL il i o.ﬁ
— —— e _— - . - e m.ﬁ
5] e = T ==
wiioyield 33249007
- - — - ot 02

b

ae wdag

{u) 10044 aA0




|

ydesSianess Bt - s S INYId
I-TT 0S3 J913 MO3 S _\/\u._

uoisdury Jo Ay 1—

OO

(sny) Anoojep moly

og 8L a1 Fl cl 0l 8 9 14 % Q
N . o ! : . - o 0
+ 0)
-
] o
s
Q
[12]
108 B
=2
| E
+ 0E
+ OF
+ 05




wessoid Buriojiuciy moj4 —Z N_ — d

(ut) |esurey

ydes30.pAx JuBn|§U) J03B[N3DY INGIM Al
.Hl.ﬂ.n omu h@H@.E go_n— ﬂoﬂmm-h_v_ ka >H_U I_OUI—< _f_
aun)
60-Bny-Gz 60-Bny-gz 60-Bny-1z 60-Bny-6 60-Bny-21 60-Bny-g| 60-Bny-¢1 60-Bny-11
N . L 1 L 1 L 1 - O
_ _ et
el - L o 4+ 0L
QL T 02
. +0e &
k=]
l 5
N.—. 1 ke O_V .m\
b T 08 =
80 - +09 o
)
; s
90 - 4 0z m
2
0 - M ! + o8
) i |
c0 - | § + 06
. Iy B
i m :
D . ] ) !M._- A P

0oL




3 City of Kingston
/| 420 Broadway e Kingston, NY 12401

APPENDIX

=

Wet Weather Calibration

N\/;\LCOI_

IRNI

4098046




[2.780

100 4

£.299 1

Flaw Burvay Locwtion (Obe.) CEOT_1 Medel Location (Prad ) DfS HASL4.Y

Calibration Event 8/22/2009
CSO 5-1 (Hasbrouck, 700 ac)

33

13 o .
T T Al
rrres vias o

Flav Eurvay Lesation (Okp) GROB_2 Madal Lecation (Prad ) B/ MAS15.1

."N - .
) Calibration Event 8/22/2009
CSO 5-2 (Rondout Gardens Apts, 131 ac)
ity
técssr - d'gli
&
e it e

Cupth thi Flaw (H3D] Fr— |
—— s 3 T — ==
o 1 — CY T L¥TT as02 131 L0708




Flow Survey Lacaden (0.} C5O3_3, Mudsl Lecation (Prad} by HAES,)

[ Calibration Event 8/22/2009
€SO 5-3 (5-1 + 5-2) DS of Weir
15
il
y
.
1230 | .'-‘l"‘:a.-\,____ i i 2>
n L_u'ln. ] .'._ bk T P \.ﬂ_-\ T __,_.-"’\J b
T Ao e e ey bt i i, it pegh:
nﬂ‘?ﬁ;u_j]
l.i“ﬂ-v\ - .i:li:'w""ﬂ:..'r@i:-: M.F"Lv-"j.x"vh"r-\m-ﬂ'lv"ﬁﬂqh. A
i TR M

ringsronyEum Groyp> L-1 64+ CalbEvants

Fua Grow) 3 TipEve! . ] e
nrFun > 5= 14T Gl - H “3.8)
f 2RinEsTahs HOUp> 3-164% I — l'd.?

g
I

#

|

ke
1

il

|

Flaw Tarvey Lacation [Oh2) CHO4_1, Modal Locatien (Pred i D78 BROT.1

[Oapth (k)
Calibration Event 8/22/2009
20 CSO 6-1 (Broadway, 288 ac)
12130 -
Y.
! vy S S—
ozgeo '
|
its
f&q
* b
? S
a0 i ‘Jé \,‘__ 7 T ]
Bf!]?&ﬂagm eﬂl}:ﬂﬂgﬁ, 06100 V200
—m"m——n; o ] L ] v.l.....ﬁ:i:‘a_—':
T —— & e




b s 00 My ¥ (001 CEO6_ 4, Mot} (Pred.1 /% BROWHIN.1
Calibration Event 8/22/2009
a0 Broadway Overflow
1,290‘ ’I'!V\.
] ‘-_‘
e e B 8 N~ s e A _ e
ol
{
— e e o g —
B e T e e
o ) Flow Survey Location {OBT.) CEOT..I, Medel Locetion (Prad) 078 HUNI? 1
Calibration Event 8/22/2009
0] CSO 7-1 (Hunter, 568 ac)

o506
J
] vwﬁww e T )

0.00
Flaw {221
&0
0
an-
204
o = = RSP
G610 1200
2003
Fiow (Wa0]
. i win [T) Volume (U5 Hgsh
[T 024 0.021 EXT13 [N}
Egrmerfan M) T — .2 0.037 2260 0076
e
i FAErR e friapd T LalG 180 ~1.8I0 0.000
Topmeme ——— —




FTER Survay oL TG (00T LSO T L M LOTSEon tRre k] O7F FURWeIR T
epuh ()
9.0 - » .
Calibration Event 8/22/2009

Hunter Overflow
4.0 =
o R b TR
;;({-:ub)
5.0
5.0 7 T T y

18:00 LT 06:00 12:00

w2zf2009 23/2009

Lot !"‘“_“'M‘n—m Max T T e Yolus
T e e e 1 i

ook 0 Flow Survay Lacruon (Obs) €801 l_l;llo‘d Lecation Pnd) Dfs WILIA1

. Calibration Event 8/22/2009
. €SO 11-1 (Wilbur, 2300 ac)

40 :E | '-ll

2.6 4

0.0

'13.0

5.0+

T T 3
20:00 06:00 12100
8237000
o) 4 Fiow (ME0)
[T v ) Hin Veiyme (US Figad
AT T [XEE] 9468 2597
¥ Al G¥I0) X
1255 2380 16043 EXITY
——




Flow Burvay Location (082.) C5O5 1_3. Modul Locktion (Prad) B/ WILEPF.1
oy
E ] . a

! Calibration Event 8/22/2009

1
o Wilbur Overflow Pipe
40
20

/\A
4 \‘\.

s i e
o
o (MOG)
12.0 -
a0 "'-I
-
&0
40 T T T 1

1800 D000 Ll o 12100
S0 BITHI00Y
L Tl
— et
l-d& 1.49% 0.
s = o i
Flow Survay Licwmin (031 WWTPR, Hodel (Prad) D/S rl

o

Calibration Event 8/22/2009
- WWTP Total

0B85 DEPTH DATA NOT AVAILABLE FOR PLANTC

900 -
T‘” {rac)
13.0

N




Calibration Event 10/23/09 & 10/27/09
[| CSO 5-1 (Hasbrouck, 700 ac)
ijﬁdﬂt‘ﬁ“‘t—— s b e

5.0+

e e i, e RATI m
o. 1
1042472009 072672003 LO/H9/200¢ 1V30/2009
7 H_!-fg_aoj
T g LT { ] 4
S —— :.:_a 0.2 5,500 T 9.307 i
[ 3 ¥inq rano e Gopwprd-1GhT CalbEvants A 9. p g_!g i [[E ] : —
¥ Inystenin Greess 1447 enie W) -|.%‘ = _?.ll T 1810 [ T
s — =——

Calibration Event 10/23/09 & 10/27/09
! CSO 5-2 (Rondout Gardens Apts, 131 ac)
A

2.

3033

Flow Survay Locaden (Ghe.) C3O5_2 Model Location (Pred ) O/S HARIS I




Flow Survey Locatien (Obs) CS03,3, Madal Lacation [Pred} D/E HASYY

r-m] Calibration Event 10/23/09 & 10/27/09
CSO 5-3 (5-1 + 5-2, DS of OF Weir)

b.ona
[Flow (M3D)
s

433333

° J
10/24/2009 10/26/200% 107292009 16/20/200%|
amn ﬁ i i I okurny 1075 Mgall
s .:l! a7 FX] I
I RO, GrHupr 2 NEETCAlBEvats 0.33% L JB!; 254 ¥ TELE
Kingrisns & ang-:-:sggg;mg --------- 1,810 Lulg FE] 1= Iy} ¥ J000
—_— i Lucl

Flow Burvey Lacssisn (Ob5.) CAG6_1, bedel Lucatioh (Frad) IS EROT.

Calibration Event 10/23/09 & 10/27/09
s CSO 6-1 (Broadway, 288 ac)

i
L

800 1
]
1
0. r30 4
4
amo-”_“_'_mu R— S -.-fnJrh}L.w......_..,..__._ﬁ._.._
Jriew 130)
2.0
2.6
104
i
i KL
Bt i AJLAL i -
20 . e
102442009 [T 10/00/2008
Flev (MED]
Bl 1) @ T =TT T -
Obs. B.02 76 [XR)Y T 2447 m‘
ey oy == D067 2%e _
_mmnzgﬁ!ﬁbfjg_i!ﬁcﬁ. Fos g = e i i riim
St R




2250 4

| A
= o ,.J:J'II\JML,J 5% o Al id!'k

Flbw Survay Lacstion (O89.) CE04_t. Medel Lacstion (Pred) OVF SREwAIR L

Calibration Event 10/23/09 & 10/27/09
Broadway Overflow

-a T L S g A P S —
. 000 ~
Flow (MGD]
20
7.9
1.0
00 T Il ‘ T T "
18/24/2009 102672009 PR IR
L TICHN
T ; 53 435 ! ] ; ""“‘&F:
5 = B,
TRLITY Ay ——————— 0856 11 X £ oF ~0.00) T 0. F| [-X
EIRgEven>Rup Groups 3 -) 665 CIREvaE ————— = - isfo ] W] [ I -Ls] T 0.000

s Survey Locatien (Obs.3 CROT_1. Madel Létation (Pred D/ HUKITA

Calibration Event 10/23/09 & 10/27/09
CSO 7-1 (Hunter, 568 ac)
600 o LUL"‘"" ~ ¥ rM"HIJt n = T
2 .-QV%LU*HL&M e g o e T %ﬂ‘iqawm.ﬂh;‘m:
-.:—-L.,.,w. Sovp T e ﬁ?g M ;’j‘; 1i' &% ]l -;g%;,;% s - n.‘!

27252010



Flow Bureey Lo<stion 1063.) C50 73, MotH Location (P40} D75 HUNWEIR. £

’ Calibration Event 10/23/09 & 10/27/09
Hunter Overflow
o] e M i} , oA
|
......n.: ..J\“M——-\n .
7 Tk T F‘"lquo} Valuma TUS Haa|
. Sl — —

~._/*--~—J-!' ‘v-l‘:fj \J X t“—-*w——-..‘_,-wﬁ——q..-e

Plis Eorsay Lecation (Ob8.) C5O11_1, Model Lncatian Pred J L8 WIL19.0

Calibration Event 10/23/09 & 10/27/09
CSO 11-1 (Wilbur, 2300 ac)
ﬂlf}g [\

e
fFlew 400)
26,0
15.0
10.0
) }.
%0=
S JWW \‘:W'“"* Brelan
0.0
rorsaroo Jar2er2009 Lorzsfzous \avaw o0y
e j.& [ — i) miﬁ e
i H 1] ) Vo
<N o ugz ] 4.& ] J‘t’:l 316 M‘é’w‘
M T R R o T 0,553 3109 ) 7,356 307 23139
| ey man: L 1930 T 18l ? 1916, ~1.030 0.090




Flow Survey Lecatien [Ob1.) C$O11_2, Medel Lec stdon Pred) DS WILEFF.L

Calibration Event 10/23/09 & 10/27/09
Wilbur Overflow

ch (e}
8.0+

LEE

2.0+

oa JW_MAMM : ,,___AIM._,__. i

Flaw (MGD)
12.0 =

a0
P
;H
4
J {! i
LIRS -
+ ¥ T T 1
1072472009 104262009 L&/2E/200% 14¢30/2005]
Capth (1) FAw [450]
1) ) B
Ghs. — D642 X X 3021 381
T Eiafrtons un O Omj_Lgb\&_ T — 0,200 %i7] 0. 4527 [ =1
EKIngsiea® Run GasuptV1-3r CaRbEvants 1,910 RIG) - 18I0 ) BN T) 0900 ]

Flov Surviy Lecsten (ObL) WWTP, Modef Locadon (Pred.) OvE WWTPCHAMBER.Z

Calibration Event 10/23/09 & 10/27/09
" WWTP Total

OBS DEPTH DATA NOT AVAILABLE FOR PLANT

N‘J M\ A waw\/ e

‘.D-
’ L T T T \

10/24r2009 10782008 10/28{200% 1072042009
—__EpmEL Figwriiigh ——
e e o LT Valmd TUS Fiowh |

b o e D143 [XE: T 5%%5 : k) 5""' e 38280

ugm»a-q_anu Yr _1@_5% Everg ——— 05TV .062 1 074 T i é% N 35,308
FETIeT = T =130 T iy v DEji-] B B I
BTG LT T i SN == e




3 City of Kingston
/| 420 Broadway e Kingston, NY 12401

APPENDIX

F

Model Verification

N\/;\LCOI_

IRNI

4098046




Iow Survey <o)

Validation Event 9/11/2009
CSO 5-1 {Hasbrouck, 700 ac)
oo i R— A
oyl I‘.
i i |'i| |
a0 Jll 11} )
M‘"‘"‘m‘{rﬁl IJ ¥ I\}"""”‘ “‘&e““»w«.wmm.unm-wwpf&»,-ﬂw

00:00
W¥12/1009

|
|

il T ';m
980% [ % i1
ey t r

Dcpd(!z) ¥ TMYATY LaC4ton f. )_. it Locatran (Pry H; u)
Validation Event 9/11/2009

s CSO 5-2 (Rondout Gardens Apts, 131 ac)

s L_J\\__—w\._ = Te——— — e

s

L-ZW

i e i
P-*-_M‘F"*m_un : Hin 1 “M.-GD Val T, ~

e e e e




Wow Berver T 1mon (007 ) SBES. 3, Pedel Locsden (Pracy 078 FAIS T
] Validation Event 9/11/2009
CSO 5-3 (5-1 + 5-2) DS of Weir

Dapsh (R)

|

l
300=

L]

Y
1304 L[ F\ [-.
. ) b N
; f:lil\" 3 ~ |“P\
Y | K \

= &l My A Tt et e ——
Qo0 -4
Flev DaGL)
5000 -
p.750
[2.500 -

i

1130 9 Jm

et M,@A%‘Q”M e A,
- T T T T T T T 1

DEGO 100 1400 Q0:00 o800 12:00 19100 OO0
LT 122009 H1N2009

- . r i —“"Fﬁ_—% i i - da— T
e S e = EE —— Fis ! 58 1 o i e ——

Tlom Gwriay Lot s50n 10053 CEO_1. Fote] Location {Pred) 75 SEOTT
Validation Event 9/11/2009
CSO 6-1 (Broadway, 288 ac)




300

TTow Survey Locwtion (065 CLOL_ 3. Fedal Lacedan (P1ed) D5 BEOWEILT

Validation Event 9/11/2009
Broadway Overflow

A
oy b A Ky ___f"..:_, e v e

T P o, o

i A

|

06:'00 1 ?:DO L r:oo Wloﬂ O&IOD I‘.Z:Illﬂ 10:00 GD!‘DO
1172009 122009 SILW2009
T Y. O Pl JE]
C T " 31 e S R 1 B o, ';_"Wﬁ_
Tlow Zdrvey Loci0on TOPE) CRO 1T, Medel Locsuien (Prad) D78 FAHTT T
L
i Validation Event 9/11/2009
1
o CSO 7-1 {Hunter, 568 ac)
3.00
130
am_.'__—_ — ————— I A ., S L . L S BT L P T L LA} "t P
Flow (MGD)
2.041
1.50 -
[1-00
jrs0
M-Jk s A
- Pl Y g ALA %EWA-M-AM -Ar-rv-\'\-\—n-un e oo At
o‘:oo l?:W IO:‘ID 00:'00 DS;IDO |z:nn I_.:Dﬂ DO_:BII
$1/7009 H1272009 91312809
I Gupsh R I Figy MOD) -}
| T v —— 545 I[ o'.n:::- T nz;; i Emﬁ i VN:.:ME a—
Vs R T e e Daoa ! R r T g Iz u WL




hml_(m Fhow Suriey Lot AtHn (0. - 9CIaen (PP TS
Validation Event 9/11/2009
0] Hunter Overflow
N A ) A
, s L , , - ,
”#‘:ZD:G, 1200 Lei0d P 08100 12:00 1400 9{;‘1’;::09
[ Qupk AT [ e
Ee— — e S 1 s e | e s it g1

.08 -
fie D)

T30

Sa6

2,50

0.00

20 *____\—-/'“\"jf\ '-.,L_ﬂ J\\ww K S

|
A | | i
ﬂtwﬂwi}w**?k Y ”\"*%h WMWW'W?‘ gt

Validation Event 9/11/2009
CSO 11-1 (Wilbur, 2300 ac)

LY

S\ A
/\ ¥ "I,I I|:
[}

‘I' LEF'. |!1i.

05100 16:00 00100
Wisfihoy 312/200% W1xZ00%
S frrn ) r
Fin Hya_ ] e Vilums 0F M|
—Cha ————) [[) H SETR 2341 ELIE %]
o Cupepn Rrpg 15 e 1 - Jerr CalbE v = 1 Xt T (%13 T %37
—




e Barwey Locatien (Ob3) CEC11_5, Hadel Lacuion (Prad) B78 WILEFFA

o pch ()
] Validation Event 9/11/2009
o Wilbur Overflow Pipe
= ,_..J;M_r_l\..v.ﬁ‘:a_ T e . .
s oo
aso . ‘ I\A A ' , . . .
9[!0:;::0’ 1200 teee 9[;?;:09 Lt 1 Ll ﬂ'l’:l%!!
f Dapth (k) 1 Fliw (AOD)
et '__.gg'Tu_'ﬁe X :l [ %»- e L--u‘;&j‘:’—--—-—i ] .&% ..... L ?ﬁﬁ _i - %.H’s ST
;ﬁ?" Tlow Torvay Lecouon (G5 WD, Fadil Cocogan (Prad) Ir% W IDCHARSERY
Validation Event 9/11/2009
WWTP Total
OBS DEPTH DATA NOT AVAILABLE FOR PLANT
\
750 I M ‘siwdﬁ
s.00 : K ' W
Mmﬂ Ly i
) 9{[0:;;.:09 IZIIW lklw ”:9:;?:09 D(llm 12:00 IG:OD ‘hﬂ;ll’lrgo’
| 2o %. i( B "";ﬂgiﬁ HI % ]
e R S S w— . S—— . S AT & Aottt "




33323

68467 o

Validation Event 8/28/2009
CSO 5-1 (Hasbrouck, 700 ac)

e

flew (MGD)
23 4

THw Talvey LOTaISE [UBL) LSTS_ L MISH TSI R P T T DTG PR ToT

] Validation Event 8/28/2009
CSO 5-2 (Rondout Gardens Apts, 131 ac)
: | |
. i
. A HL . ]
G —— ; e —




5.333%3 -1

166647

20

~Tow Jurvey Locaoen (0030 Co0Y_Y. Hodth Lacadon (Pred] D78 MRES.L

Validation Event 8/28/2009
CSO 5-3 (5-1 + 5-2) DS of Weir

0.0

M:‘BO 2000 ] 00!'08 600 lZ:UU Dﬂ:lﬂﬂ
G == e
= S— S —
Validation Event 8/28/2009
CSO 6-1 (Broadway, 288 ac)




Flaw Survay Locsosn (Obe) CBOE_d, Modal Lacation (Prad) O/ BROWEIR.L

"
Validation Event 8/28/2009
Broadway Overflow
N x"ll“wﬂ\f‘\m f
o
- R —
°;§=(_'° FIaw SUTYe? LCIOUR (OF3§ CEOT 1. Meds] Lo sush (Pred] DFE HUNIT.1
Validation Event 8/28/2009
CSO 7-1 (Hunter, 568 ac)
.30 i i
Mn_w—vﬁmwmww\:v R e N RPN T PP Y L S
Flow (MGDY
|
2 f
o000 : = =2 l}ﬁ.mm fi Y }N l‘ oy 4 -}umfj’:‘p—ﬂ-d’w-m o—a-,—-——o--.—«-.-'xl}k
IJZ?:;::” 12:06 mw mms [ uo woo mo:ﬂm:o,
o ted D"?'E Hay, : () I mmlr%) T Vgl (s Maall___)
et —— 8 e I | et Do 111



Flow Survey Lecation (Gbs.) C5O7_J, Madel Location (Pred.) D76 HURWEIR.L

Validation Event 8/28/2009
o] Hunter Overflow

wth
2.0

4.0

244

. f‘M N Lom ~

-500

T30+

|
oo 1 AN et P u A :l L

T y y T J
06: 00 12:00 (LI 90: 0 0630 Vhot 18:00 0000
63072004

Fluw Survey Lacsaen (Dbe] G3011_1. Hedsl Lociten (Prad) V8 WILIZ.L

Validation Event 8/28/2009
CSO 11-1 (Wilbur, 2300 ac)

W,
an- I ?"}\“ J - :ﬁ
204 .l.l ’X\ \:‘\. e |I \

i e
S e

-
B.DJ

Flow (MG0)

15.000 -

11.3%0 - 1'
i
il

T500

Ly A
R T N

0.0% T L3 T L} T T L]
04eCD 1200 2] 00.00 06100 1200 18100 20:00
o/ze0es 2912008 2072005
Dregh 1 : Fiaw (H3D] ]
Win T Min M VT TUS Fgall
T61 ] ¥ 453 Thidd T EET)
£72 i .36 10 FAIL]
% ) P &1 - i"‘:_c‘?‘ E%E(
AIG 10 i a1 T18iQ 6,000
oo L =




epth m Flow $urvey Letation (Obs,) CS01 1_3, Modsl Locstan (Pred) OfS WILEFF.1
] Validation Event 8/28/2009
Wilbur Overflow Pipe
— L '\K’k-\e.f_\f\-h e o
oy
%9\
_ | / ,\]\ﬁ\ | K . |
! i1 i 1L8:00 ‘{::,::m
Wﬁ_ﬂ%‘%’fm.
-

Pepth (5)
0.10 -

.04 =

TTow SUIvey Loc s00h [DET.) W TR, TodxTLacsuan (Pradyy D7% Wi TPCHATIER Y
Validation Event 8/28/2009
WWTP Total

OBS DEPTH DATA NOT AVAILABLE FOR PLANT

ﬁ A J\Pf\««f\#“" ATt o
Jf{\wm\),wnu\.{:;‘--w
S

T T T
LT 12100 1000

Py [150)

00:00
tr3vrz000

Hin Py : Ha i Hax E Vol [U% a1
DIl i 1325 T 4085 s 10,048 14.800
e SEAF

i




APPENDIX B
Calibration and Validation Scatter Plots
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‘Methodology

1.1. Typical 5-year and Typical Year Periods

The typical five-year period was developed to assess the performance of the collection
system under average conditions. A typical year period was selected from within the
typical five year period. The typical period approach was utilized to best capture the
dynamic nature of rainfall and, consequently, the response of the system to rainfall.
While design storms have a role to play in wet weather simulations, the typical period
with a continuous simulation was preferred to better simulate the overflow resulting from
back to back events and varying antecedent conditions. The use of a typical five year
period versus a single typical year period allows the inclusion of a larger number of
events of varying duration and intensity. Also, a simulation which includes a typical five
year period allows the statistics to be presented much more simply. A CSO which
activates less than one time per year yet greater than once every five years is easier to
illustrate over a longer time period. Instead of 0.2 overflows per year, the statistic may be
expressed as an average of one overflow over a five year period.

1.2. Precipitation Data Review

Multiple area rain gauges were considered for the historic precipitation analysis before
selecting the Albany Airport station. The rain gauge needed to have at least thirty years of
hourly rainfall records and ideally would be located at a similar elevation to Kingston
(279 ft). The Kingston City Hall rain gauge recorded hourly rainfall but was only in
operation from 1948-1984 and sometimes recorded as few as 10-20 days of rainfall a
year. The next nearest rain gauge with at least thirty years of rainfall was located at
Poughkeepsie. The Poughkeepsie rain gauge was located at an elevation of 50 ft and
recorded 58 years of hourly rainfall. However upon further review, the Poughkeepsie was
Gauge incomplete and contained many data gaps. See Figures 1-1 and 1-2. Clinton
Comers and Hudson Correctional Facility rain gauges were located more closely to
Kingston than the Albany Airport rain gauge but those gauges also had stgnificant data
gaps. The Albany Airport Rain Gauge was selected because extensive historic
precipitation data was available without data gaps and the gauge was located at a similar
elevation as Kingston (275 ft versus 279 ft).

; City of Kingston
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Figure 1-1: Annual Total Rainfali at Albany Airport and Poughkeepsie Rain Gauges
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Precipitation Analysis

2.1. Historic Precipitation Data

The representative five year period used for system characterization was a contiguous
five year period of observed rainfall. The typical five year period was not modified or
adjusted in any way but is actual rainfall that occurred over a five year period. The
Albany Airport rain gauge was selected following a review of available area rain gauges
and their available recorded data. All rainfall events since 1948 were assigned a
recurrence interval based upon the maximum rainfall over a three hour duration. Three
hours is approximately the time of concentration for most of the Kingston collection
system. The ideal five-year period would have 5 one year events, 10 six month events, 20
three month events, and so forth. The annual average precipitation was compared to the
running five year average. The typical five year period was selected based upon a
qualitative evaluation of each of these criteria.

Figure 2-1 below is the annual rainfall totals at Albany Airport rain gauge. The average
annual rainfall from 1948-2006 was 35.9 inches. Over the past sixty years, the annual
rainfall reached a low of 21.6 inches in 1964 and a high of 47.18 inches in 1972. The
typical five year period was selected from 1985-1989 because the trending in annual
precipitation leveled off between 1980 and 2000. This period was also selected because it
contained a distribution of storm sizes which aligned similarly to the long-term average
(See Table 2-2).

City of Kingston S,
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Figure 2-1: Five Year Average Rainfall 1948-2006
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Table 2-1.
Five Year Typical Period Annual Rainfall
Year Total Rainfall (in)
1985 2995
1986 43.96
1987 39.34
1988 29.55
1989 39.67
5 Year Average 36.49
1948 - 2006 Average 35.89

1989 was selected as the typical year from the 1985-1989 five year typical period. Both
1987 and 1989 had annnat total rainfall similar to the long-term average, but 1987
contained one of the top ten events of the hourly rainfall record. The storm events from
1948-2006 were ranked in order of total rainfall volume. The top ten events by volume,
or ‘extreme’ events, are listed below in Table 2-3. The October 3, 1987 event was ranked
sumber nine in volume. The five year average distribution of rainfall events by total
depth aligns well with the long-term distribution. The five year annual average also is
very close to the long-term annual average.

: City of Kingston P
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Table 2-2,

Annual Storm Events by Total Event Depth

>0.0 [>025 [>05 >075 |>10 |{>15 >2.0
in in in in in in in
1985 81 13 8 6 4 2 0
1986 61 10 9 3 12 2 3
1987 54 16 6 8 7 0 4
1988 69 14 7 6 6 0 1
1989 67 18 8 7 5 6 i
Five Year Average
(1985-1989) 66 14 8 6 7 2 2
Long term average 59 17 9 6 5 2 1
Table 2-3.
Largest Storm Events by Rainfall Volume (1948 - 2006)
Rank Depth (in) | Date Duration (hrs) | Max Hourly Depth (in)
1 6.13 9/16/1999 1:00 31 0.7
2 5.8 12/29/1948 11:00 79 0.32
3 4.96 8/31/1950 1:00 37 0.75
4 4,92 9/11/1960 8:00 36 0.41
5 4.84 8/27/1971 4:00 39 0.92
6 4.83 6/28/1973 18:00 37 1.1
7 4.2 10/17/1975 19:00 6l 0.34
8 4,17 5/28/1984 7:00 73 0.3
9 3.63 10/3/1987 3:00 35 0.37
10 3.63 10/14/1955 15:00 62 0.37
%%gllﬁggitgglecﬁon Technical Memorandum 25
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CITY OF KINGSTON
ANNUAL REPORT OF CSO BM?Ps
SPDES NUMBER NY002 9351
I Introduction

The City of Kingston has a residential population of approximately 23,456 (2000 Census), and is
comprised of approximately 7.4 square miles of land area and 3 miles of Rondout Creck
Waterfront. Although there are several industries remaining in the City, the City consists largely
of commercial and residential development.

Il. Baseline Information

A. General System Description

The City of Kingston is served by a WWTF with a permitted flow of 6.8 MGD on a 12-month
rolling average with minimum peak design hydraulic loading rates of 10.5 MGD through the
plant head-works, primary treatment-works and disinfection-works, and 10.2 MGD through the
secondary treatment works during wet weather. Actual sanitary flows range from a low of
approximately 3.6 MGD during dry weather, to as much as 13.6 MGD during periods of wet
weather. In addition to serving the City of Kingston, the Kingston WWTF also accepts sanitary
sewerage from both the Town of Ulster and Town of Esopus. Sanitary flow from the Town of
Ulster is regulated via an inter-municipal agreement, and further limited to a small number of
individual residences, offered on a case-by-case basis. Sanitary flow from the Town of Esopus is
regulated via an inter-municipal agreement, which limits flow to 0.646 MGD with certain
stipulations governing overages; however, flow has exceeded 1.8 MGD during a period of
extended wet weather conditions in March, 2008.

The sanitary sewerage collection system consisting of approximately 75 miles of collection
piping, comprised of clay tile, concrete, cast iron, steet and PVC. As a result of previous efforts
to further separate the sanitary sewerage system, the City installed, and continues to operate and
maintain 17 pump stations:

Nearly 40% of the City is served by a combined sewerage collection system that includes four
(4) Combined Sewer Overflows (CSOs); Old Hasbrouck Avenue, Broadway, Hunter Street, and
Wilbur Avenue. As a consequence of the large proportion of combined sewers within the City,
and the age of the collection system, wet weather flows through the CSOs are of constant
concern. Overflow weirs within each of the CSOs are set such that the WWTF will not be
hydraulically overloaded and result in a “washout’ of the plant, see Attachment ‘H’ entitled
Kingston CSO’s —- Balancing of Diversion Chambers:

Old Hasbrouck Avenue 1.4 MGD (on March 18, 2009 outlet orifice increased from
4.25” to0 5.57)
Broadway 0.5 MGD
Hunter Street 0.5 MGD {on April §, 2010 a new concrete weir was
constructed that provides a higher elevation crest
and greater weir height adjustment flexibility)

Wilbur Avenue 6.5 MGD

III.  Goals of the Annual Report of CSO BMPs
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Our goal is to capture and direct the maximum volume of wastewater to the treatment plant
through the maximum use of the collection system. There is a continuous effort to reduce the
stormwater contributions of inflow and infiltration during periods of wet weather, for instance,
the Kingston Building Department is currently conducting targeted block-by-block inspections
that will identify illegal stormwater connections such as sump pumps and downspouts; in
addition, the Department of Public Works is continually watchful for cross connections, and
leaking pipes and manholes during their daily maintenance activities for separation and sealing
or replacement.

IV.  Development Team

The Annual CSO BMP Plan has been developed by City Forces in conjunction with a contracted
WWTF Operations Management Team that includes:

Ralph Swenson, PE City Engineer

Alan Adin Engineering Technician

Ed Boyle Assistant Superintendent of Public Works
Allen Winchell Senior Plant Operator

Ed Herwig Senior Plant Operator

George Cacchio Manager, CAMO Pollution Control

Jim Podeszedik Plant Operator, CAMO Pollution Control

V. “Maximization of Flow to the POTW for Treatment”

A. Capacity Determination
Maximize Use of the Collection System

The City of Kingston has maximized, to the extent possible, the storage of combined sewer flows
within its collection system. The methods employed by the City are as follows:

1. Maijor Interceptors

Due to the topography of the City, many of the sewers are steeply stoped and therefore provide
limited opportunity to store excess capacity. Within each of the four existing CSO’s in Kingston,
flow is controlied through the adjustment of regulators and weirs; in-line storage is severely
restricted, as stated previously; although, during Long-Term Control Plan development, the 60
diameter RCP trunk sewer influent to the Hasbrouck Avenue CSO has been identified as a
possible location of future in-line storage opportunity. Maintenance of maximum available
storage capacity is maintained through the regular cleaning and inspection of the system by City
sewer crews. Attachment ‘A’ entitled Combined Sewer Overflow Specifications describes
CSO locations, flow directed to the WWTF prior to overflow conditions, and the receiving
surface waterbody.

2. Pump Stations
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The City of Kingston maintains seventeen (17) pump stations, only five (5) include wet wells of
any significance, and that, severely lirnited. The spreadsheet, Attachment ‘B’ entitled Pump
Station Specifications describes location, available wet well volume, and pump performance.
Pump stations have negligible storage capacity to affect wet weather flows to the WWTF.

Vi

A.

Critical Components and Their Operating Guidelines

Critical Components

Collection System:

a. Catch Basins (2,000)

b. Pump Stations (17)

c. Combined Sewer Overflows (4)
Hasbrouck CSO - Qutfall # 005
Broadway CSO - Outfall # 606
Hunter St. CSO - Outfall #007
Wilber Ave. CSO - OQOutfall # 011

Operating Guidelines

Collection System:

Approximately 2,000 catch basins related to the CSO’S
Four above ground pump stations

a. Catch basins: Catch basins collect and pretreat surface stormwater, allowing
heavy solids to fall out of suspension prior to entering the collection system.

Before Wet Weather Event
Perform routine cleaning as stated in MS4 report (copy attached)
Remove sediment from sump on a rotating annual schedule
Perform any needed repairs

During Wet Weather Event
Keep catch basin grates clear of debris

After Wet Weather Event
Clean any clogged catch basins with Vac-truck

Why do we do this? To ensure that the maximum amount of street surface
stormwater is collected and treated nearest it's source, removing sediment and other
heavy debris, keeping such materials from entering our surface waters

What triggers the change?  Anticipation of wet weather events and “first flush”
What can go wrong? The catch basin grates could be "blinded”, precluding
stormwater from entering the structure, resulting in street flooding, or the sump may
be full, precluding primary treatment of surface waters
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Inspection and Maintenance of pump stations is performed as follows:

1.

Above Ground Pump Stations
Inspection: Pump station inspections are performed daily.

Maintenance: Pump station bar racks are cleaned on a daily basis. Wet wells are
degreased on a weekly schedule. Pump equipment is maintained in accordance with the
manufacturer’s recommendations and intervals. Preventive maintenance is performed
semi-annually on emergency generators. Generators are exercised regularly to keep them

in good running condition.
Below Ground Pump Stations
Inspection: Pump station inspections are performed daily.

Maintenance: Wet wells are degreased on a weekly schedule. Pump equipment is
maintained in accordance with the manufacturer’s recommendations and intervals.
Preventive maintenance is performed regularly on portable emergency generators.
Generators are exercised regularly to keep them in good running condition.

Hour meters have been installed at all pump stations as a preventative maintenance
measure. Hour meters allow maintenance personnel to track pump station operations and
identify operational problems before they impact system performance.

Per the SPDES requirements, each of the CSO structures are visually inspected and
reported in the monthly DMR’s submitted to the NYS DEC.

Emergency Procedures: Emergency procedures are as follows:

a. Emergency call out list is kept by the City dispatcher for the Department of Public
Works. If an emergency exists, the DPW is notified and the necessary personnel
called to the site of the emergency.

b. Spares of critical mechanical equipment are kept in inventory by the DPW in case
an emergency replacement is required,

c. The DPW is equipped to handle routine and out of the ordinary emergencies.

O&M Staff Training:
e The City of Kingston Safety Officer is in charge of training staff for confined
space eniry and other OSHA requirements.
e There is no formal written training program for O&M tasks. The O&M staff is
trained on the job to perform all necessary and emergency tasks as needed.
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BMP #2 Maximum Use of Collection System for Storage

The City of Kingston has maximized, to the extent possible, the storage of combined sewer flows
within its collection system. The methods employed by the City are as follows:

a. Use of pump station wet wells;

b. Storage of sewage within the sanitary sewerage collection system;

¢. Adjustment of regulators and weirs;

d. Collection system inspection and cleaning.

Due to the topography of the City, many of the sewers are very steeply sloped and therefore
provide limited storage capacity. Of the four existing CSQO’s in Kingston, the recently installed
Pretreatment Pump Station at Wilbur Avenue, upstream of the Wilbur Avenue CSO, utilizes wet
wells for storage of sanitary flows. The wet wells have a combined storage volume of
approximately 161,500 gallons and provide a limited level of attenuation; the removal and
disposal of nearly 120 tons of accumulated sediment was completed in May, 2010; more regular
cleanings will be scheduled in the future to minimize accumulations of sediment and maximize
available storage volume.

The City sewer crew performs regular cleaning and inspection of the collection system,
removing flow restricting sediment and debris, which helps to identify deficiencies within the
system. In addition, crews also monitor regulators and weirs regularly so as to maximize system
storage, and also as an indicator of system conditions; it is at this point that the decision to raise a
weir is made, balancing hydraulic loads to the WWTF against flows in the collection system that
can reasonably be accommodated.

Sewer projects in the City of Kingston recently completed are as follows:
a. Sanitary Manhole sealing at Twin ponds Homeowner’s Association

The project consisted of sealing two (2) manholes, each leaking through their wall and at
pipe penetrations; leakage estimated at 45,000 GPD, see Attachment ‘M.

b. Linderman Avenue Sanitary Sewer Replacement from Tannery Brook Interceptor to
Becket Street.

The project consisted of 1,050 LF of 12” Dia. and 2,164 LF of 10” Dia. sanitary sewer
replacement including 19 associated manholes and approximately 50 lateral connection
replacements. This project lies within mini System 3A with an estimated groundwater
infiltration rate of 12,105 GPDIM; see Attachment ‘F? entitled Infiltration Rate
Summary.
{(1,O50 LF x 12”) + (2,164 LF x 10™)] /43,560 LF per Mile x 12,105 GPDIM
=9,516 GPD

c. Delta Place Sanitary Sewer Replacement from Linderman Avenue to Hewitt Place.
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The City of Kingston developed a Sewage Spill Protocol in 2001 specifically to address CSO dry
weather overflows. Elements of this protocol follow the requirements as stated in the current
SPDES Permit and 6NYCRR Part 750-2.7.

Dry weather overflows have been minimized by following the provisions of the plans listed
under items BMP #1, BMP #2, BMP #4 and BMP #5 herein. Currently, the City’s collection
system does not have any records of normally occurring DWOs with visual verification;
however, during routine maintenance signs of a DWQ may include outfall deposits or stains,
benthic growth on pipe surfaces, and quality of pooling water in the outfall. Any DWOs would
be reported in accordance with the protocol listed. Potential DWOs are remediated by normal
maintenance procedures such as sediment and debris removal which may accumulate at or near
regulator inlets or the repair of weirs damaged during a storm event.

As mentioned under BMP #1 -, the responsible Department and staff which maintain the CSO
Facilities in the City of Kingston are now the Wastewater Treatment Plant Facility personnel
who are better equipped to deal with the associated regulatory requirements and priorities; a
greater emphasis is being placed upon preventive maintenance.

BMP #7 Control of Floatable and Settleable Solids

Three of four existing CSO’s at Hasbrouck Street (#005), Broadway (#006), and Wilbur Avenue
(#011) have automatic bar screens (trash racks) for removal of floatables and solids. Trash racks
have screen spacing of %", therefore, only small particles pass through during an overflow event.
While the Hunter Street CSO (#007) is not equipped with a bar screen, the City is planning to
eliminate this CSO in the future; a major portion of this sewer-shed has now been separated and
redirected to the 20” OD steel siphon as a result of, and subsequent to, the completion of the
Montrepose Sewer Replacement under BMP #2.

Each of the CSO structures are also visually inspected and reported on in the monthly DMR’s
submitted to the NYS DEC.

The City of Kingston has anti-litter laws in place, and also maintains a Street Sweeping Program

which runs annually from April thru October. Streets are swept 3 times per year; only under
special circumstances are specific streets swept more often than the normal schedule allows,

BMP #8 Combined Sewer System Replacements

It is the policy of the City of Kingston NOT to replace combined sewers, but to fully separate the
sanitary component from the stormwater component when encountered as soon as is practical.

BMP #9 Combined Sewer/Extension

It is the policy of the City of Kingston NOT to extend combined sewers, but to fully separate the
sanitary component from the stormwater component when encountered and extend only
separated sewers to the point of use as soon as is practical.
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There is only one large new development (Hudson Landing) within the City having recently
received authorization to proceed to site development, it will discharge to North Street Sewer,
and from there be pumped directly to the headworks; it is not tributary to any of the existing
CSO0s. All other new development under construction or contemplated is either “in fill” or single
famnily residential where the impacts of additional sanitary sewerage loading is negligible.

As a result of the Sanitary Sewer Replacement, Montrepose Avenue and Abeel Sireet, Contract
CK-085, Montrepose Avenue sewers have been further separated; all flows enter the Ravine
Street Sewer, which lead to the Block Park Pump Station. In order to relieve pressure on the
Block Park Pump Station, the Hunter Street CSO discharge line connected to the existing 207
diameter steel siphon line was “tapped” to receive the Ravine Street Sewer, and in so doing,
produced the positive unintended consequence of, we believe, elimination of a partial air lock
that may have been contributing to wet weather overflows. Construction of a new concrete weir
was also completed at the same time; the new weirs has a crest height approximately equal fo the
pre-existing weir, but with the added capacity to accept additional weir plates for increased crest
heights if deemed necessary in the future.

BMP #10 Connection Prohibitions

On occasion, sanitary sewers backup into residential basements for a variety of reasons; such as
residential lateral failures, temporary main-line blockages, hydraulic overloads during extreme
wet weather conditions, and during construction operations due to by-pass pump malfunction.
Such backups are temporary in nature as corrective action is undertaken immediately.

BMP #11 Septage and Hauled Waste
The City of Kingston does not routinely accept septage, we have, however, been recently

contacted by Country Village Apartments / Condominiums representatives requesting that we
accept septage from a pump station wet well on an emergency basis only, a final decision has not

been made.
BMP #12 Contre) of Run-off

The City of Kingston is in compliance with all MS4 requirements, being audited last in 2008.

BMP #13 Public Notification
Signs exist at all City of Kingston outfall locations as per requirements of the SPDES permit.

The City of Kingston is required by the SPDES permit modification (EDPM of 9/1/2005) to
develop and implement a Public Notification Program to inform the citizens of location and
occurrence of CSO events. A draft copy of the required Public Notification Program is attached
here for your review; it will be revisited during the further development of our Long Term

Control Plan.

15
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BMP #14 Characterization and Monitoring

A Combined sewer System Characterization, Monitoring and Modeling Plan was developed for
the City of Kingston by Malcolm Pirnie, dated July 2007. The Plan was submitted to NYSDEC
for review and approval; and will be referenced during the development of our LTCP.

BMP #15 Annual Report

SPDES Permit NY0029351 Schedule of Compliance requires that flow monitoring devices be
installed at all combined sewer system overflows by July 15, 2009. An Engineering Services
Agreement was executed between the City of Kingston and Malcolm Pirnie, Inc. on July 23,
2009 for:

¢ Flow Monitoring and Rain Gauge Program,

e Collection System Base Mapping, and

e Hydraulic Model Development, Calibration and Validation.

The hydraulic model has been developed, calibrated and validated. SPDES Permit NY0029351
Schedule of Compliance also requires that an approvable Long-Term Control Plan be developed
in full compliance with EPA Guidance by November 1, 2010.

Average daily flows at the WWTF have been compared with historic weather data and potable
water delivery for the period 2002 through the present, Water supply data indicates a stable water
use while WWTF rolling average flows are trending positive, see Attachment ‘K’. The graph of
WWTF rolling averages illustrates the impact of weather and water use, and suggests that
sewerage “capture” is increasing, which supports the Draft CSO Long-Term Contro} Planning
Progress Report Dated May 14, 2010.

16
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SPEC SECTION
11000.1

CAUTION: This electro mechanical screen has many moving components.
Before performing any maintenance or making any adjustments LOCKOUT
POWER to the machine.

This manual contains complete instructions for the installation, operation
and service of a FMC Cog Rake Bar Screen. The life and economical
operation of the machine is dependent, to a great extent, on the care taken
during installation and subsequent maintenance given to the unit.

Upon receipt of the Cog Rake Bar Screen carefully check to determine that
all the of the equipment has been received and no parts are damaged.
Immediately report any damage or shortages to the transportation company
handling the shipment noting the extent of the damage or shortage on the
bill and bil} of lading. -

These instructions have been prepared to be used with the contract drawings

furnished by FMC Corporation. The contracts will subsequently be referred
to as "the drawings".

INTRODUCTION

The Cog Rake Bar Screen will be installed at an incline as shown on the
drawings. The drawings and service instructions should be thoroughly
reviewed prior to beginning the installation for familiarity with the
component assemblies. Do Not place any grout until a FMC service
engineer has inspected and approved the screen installation.

.

‘C

This doctiment is the preperty of FMC Corporation and ransmitted in confidence, and the reproduction, use of disclosure, in whole or in part

of the deslgn and detalls contained herein is prohibited without the written permission of FMC Cgrporaﬁon,

FMC Corp. MHSD - WTE/SE, Highpoint DATE: 12-20-93 REV.DATE:

SHEET: 1
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RECEIVING, HANDLING, STORAGE

‘Immedsately upon delivery, inspect the shipment to assure:

1.  Product complies with requirements of the contract documents
and reviewed submittals.

2.  Quantities are correct.

3.  Packages are intact and properly labeled.

4 Products are properly protected and undamaged. Should there be
any damage to the unit, immediately notify the engineer, FMC,
and the transportation company.

Handling the unit:
1.  Provide protection during handling as necessary to prevent
damaging the unit or surrounding surfaces.
2.  Handle products by methods to prevent bending or over stressing.
3. Lift the unit only at the lifting Tugs.
4 Do not drop, roll or skid unit off of the delivery vehicle. Use
guitable handling equipment.

Store material to permit access for inspection and identification.
Keep all materials off of the ground, using pallets or platforms, sloped to

provide drainage, and covered to prevent condensation, corrosion and
deterioration.

LONG TERM STORAGE

If the drive unit is not installed jmmediately, store in a dry, protected area.
Add 2 rust preventive such as Mobil Oil Vaprotec 60032. After removal from
_ storage, the drive unit should be drained and refilled with a lubricating oil as
indicated on the lubrication schedule. Drives which are used for standby
_service should also have Vaprotec 60032 added to the lubricating oil and
should be non vented. Check oil levels after long term storage before start

up.

Qtore all miscellaneous loose hardware with the unit.

This document is the property of FMC Corporation and gransmitted in confidenca, and the reproduction, use or disclosure, in whole or in pz
of the design and details contained herein is prohibited withoul the written parmission of FMC Cgrporaﬁon.

FMO Corp. MHSD - WTE/SE, Highpoint | DATE: 12-20-93 | REV.DATE: SHEET: 2
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INSTALLATION

DO NOT PLACE ANY GROUT UNTIL A FMC SERVICE ENGINEER
HAS INSPECTED AND APPROVED THE SCREEN INSTALLATION.

Prior to installation of equipment, all concrete preparation shall be completed
and the work area shall be maintained in a broom clean condition during the
equipment installation. '

An anchor bolt drawing layout is supplied with the contract; check the
drawing for bolt size, quantity and location.

Install the bar rack into the channel. Bar rack will be adjusted'later.

Position the base frame and side frames over the anchor bolts. Adjust the
side frames to be plumb and at the incline as shown on the drawings.
Tighten anchor bolts allowing about 1 1/2" for grout under the base frame.

Position the bar rack over the anchor bolts in bottom of the channel and
fasten it at the top to the bottom of the dead plate.

Adjust the rake teeth to the apron as follows:
1.  Turc the spring assembly adjusting nut and locking nut to
relieve the compression on the spring.
9. Turn the stop nuts at the inside of the guide shaft support
until the rake teeth are 1/4" away from the apron.
3. Lock the stop nuts in position using the locking nuts.
4. Reset the spring tension to the dimension shown on the drawings.

Move the rake assembly to the bottom of its travel. Adjust the bar rack

and rake blade so that the rake teeth engage the bar rack with clearance

on both sides and penetration to allow 1/4* of clearance between the face of .
the bars and the pocket of the tooth. Move the rake assembly up the bar

rack adjusting the bars to provide clearance for the full travel of the rake.

Secure the bolts between the bar rack and the dead plate or apron to

maintain these adjustments.

This document is the property of FMC Corporation and ransmitted in confidence, and the reproduciion, use of disclosure, in whole of in part
of the design and details contained herein is prohibited without the writlen parmission of FMG Corporation.

FMC Corp. MHSD - WTE/SE, Highpoint | DATE: 12-2093 | REV./DATE: | SHEET: 3
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c"}z’M@ OPERATION AND MAINTENANCE INSTRUCTIONS SPEC SECTION
11000.1

START UP

Before starting the unit run through the following check list:

1. Remove all temporary protective coatings and fixtures (shipping
angles, ties, etc.).

9. Inspect all bearings, shafting and rollers. Clean and remove all
grease, dirt, etc..

3. Check oil levels of the reducers (note: the reducer oil level should
be checked with the drive carriage in the ascending position).
Always be sure that the reducers are filled with the correct oilto
the proper level before operating.

4, Lubricate the pin rack. (nonmetallic gystems do not require

lubrication)

Locate the proximity switches.

Check all wiring connections.

Check each electrical control circuit to assure that operation

complies with specifications and performance requirements.

8. Check motor amperage for comparison to nameplate value.
Check the nameplate for correct speed, horsepower, voltage, hertz
and phase for conformance with power supply and equipment.
(Note: the coil on the motor with brake may be dual voliage. Be
certain it is wired for the proper voltage.)

9. Test controls in the automatic mode.

10. Manuelly lower carriage to the lowest position and engage teeth
in bar rack. Check tooth clearance with bar rack. Teeth should

travel the full length of the bar rack with out touching the bars.
Make adjustments as required.

ao®:
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C{PF’M@ OPERATION AND MAINTENANCE INSTRUCTIONS

SPEC SECTION
11000.1

LUBRICATION

Reducers are filled with oil to the proper Jevels when they are shipped fo the
construction site. Check the oil in the reducers referring to the reducer
manual sheets for the proper level. The reducer is furnished with a synthetic
oil and should be replaced with synthetic oil when changed.

Liberally apply "Bison Open Gear Guard" grease to the rollers in the pin
racks (nonmetallic drive systems do not require Jubrication on the pin rack).
Apply & light coat of grease to the contact surfaces of the guide angles in the
side frames.

Refer to the LUBRICATION SCHEDULE for frequency of lubrication.

of the design and details contained terein is prohibitad withoul the writien permission of FMC Corporation.
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OPERATION AND MAINTENANCE INSTRUCTIONS

SPEC SECTION
11000.1

RAKE ARM AND RAKE TEETH ADJUSTMENT

Move the rake carriage to a position where the rake teeth are in the area of

the apron.

Adjust the
1.

2.

3.
4,

rake teeth to the apron as follows:

Turn the spring assembly adjusting nut and locking nut to
relieve the compression on the spring.

Turn the stop nuts at the inside of the guide shaft support
until the rake teeth are 1/4” away from the apron.

Lock the stop nuts in position using the locking nuts.

Reset the spring tension to the dimension shown on the drawings.
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5[&@@ OPERATION AND MAINTENANCE INSTRUCTIONS { SPEC SECTION
11000.1

ADJUSTMENT OF PROXIMITY LIMIT SWITCHES

End of Travel and Anti-Reverse

Run the rake carriage to its parked position above the top pin.

Adjust the limit switch reader plate so that the end of travel limit switch is
tripped in this position.

Check to see that the anti-reverse limit switch is tripped while the rake blade
is in the area of the wiper blade.

Clearance between the limit switch gensing area and the reader plate should
not exceed 1/2 inch. -

Test run through cycles and adjust gwitches as required until proper stop is
achieved.

Overldad

Place a 4" thick board across the bar rack in the area where the rake teeth
initially engage the bar rack.

Manually lower the rake carriage so that the teeth contact the board. Stop
the carriage when the drive shaft has rounded the bottom pin and is in its
upward travel position.

With the teeth 4" away from the bar rack simulating an overload condition
adjust the reader plate so that the switch will trip in this position.
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OPERATION AND MAINTENANCE INSTRUCTIONS

SPEC SECTION
11000.1

RAKE WIPER SETTING

1. Adjust the wiper stop 8o that the wiper blade is 2" past the side
frame with the wiper in its rest position.

2. Adjust the shock absorber 8o that the plunger is 1/8" from full
compression.

3. Manually raise and release the wiper t0 check the shock absorber
cushioning affect. Equalize the ghock absorbers to provide a soft
contact with the wiper stop.

4.  Cycle the rake carriage through the wiper to check the wiping

action with the rake. The wiper blade should have uniform
contact with the rake surface and should not touch the rake side
plates.
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WIPER ARM
ALMSTABLE WIPER STOF

ADJUSTABLE WIPER BLADE

RAKE WIPER ASSEMBLY
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5%@ OPERATION AND MAINTENANCE INSTRUCTIONS SPEC SECTION
11000.1

MAINTENANCE

Disconnect and LOCKOUT all power sources before initiating any
maintenance and repair.

The carriage assembly must be secured in position before any disassembly of
the brake and or motor is attempted or before the manual brake release is

operated.

Repairs of the motors for class T and 11 and gear reducers must be done by the
manufacturers.

Refer to individual maintenance instructions for each of the components of
the machine,

The following general maintenance should be carried out once a month,
except as indicated, to maintain proper operation of the machine:

1. To ensure adequate cooling of the reducer and motor, deposits of
dirt and dust on the surfaces of the units must be removed at
frequent infervals.

2. Check the location of the limit switches so that they are located
as originally set.

3.  (rease the motor every 4 months.

4. Change the oil in the reducer after 20,000 operating hours.

Replacement of Guide Rollers

1. Stop the drive carriage with the guide roller positioned at the
removable access doors in the side frame.

2. Disconnect and LOCKOUT all power sources before initiating

any maintenance and repair.

Remove the access door.

With an allen wrench unscrew the guide roller.

Clean threads in the end of the shaft and apply "Loctite" general

blue, to threads of new guide roller.

Replace new guide roller into end of shaft.

Tighten guide roller so that its shoulder is seated against the end

of the shaft to a torque of 100 Ft. Lbs..

8. Replace access door.

o

Qo
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CEM@ OPERATION AND MAINTENANCE INSTRUCTIONS

SPEC SECTION

11000.1

-~

Removal of Drive Carriage

1.  Stop the drive carriage with the with the drive shaft positioned at

the removable flange sections in the middle track section of the
side frame.

2.  Disconnect and LOCKOUT all power sources before initiating
any maintenance and repair. )

3. Disconnect the SO cables and power track from the drive
carriage.

4. Remove the removable power track guards, flange plates and
track angle section.

5. Move the carriage assembly out of the side frame through the

flange openings allowing the guide shaft to roll in the guide track

until it can pass through the flange opening.

Reassembly of the Drive Catrriage

3.  Move the guide shaft through the access opening into the guide
track in the side frames. Move the guide shaft up until the drive

shaft assembly passes through the access opening and engages
the eog wheels into the pin rack. Make certain that the cog
wheels are engaged at the same pin in both side frames.

2. Secure the drive shaft assembly in position to prevent it from
descending the pin rack during assembly.

3. Replace the flange plates, removable track angle section and
power track guard,

4. Make certain the guide shaft is centered between the side frames

and is parallel to the drive shaft.
5. Adjust rake blade to provide clearance between the rake teeth
and the bar rack,

6. Mount the power track with the SO cable and make all electrical

connections.
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OPERATION AND MAINTENANCE INSTRUCTIONS SPEC SECTION
11000.1

SHUTDOWN PROCEDURES

SHUTDOWN FOR MAINTENANCE

1.  Position the carriage so thatitis accessible from the operating floor
level.

9 Disconnect and LOCKQUT all power sources before inifiating any
maintenance and repair.

3. If disassembly of the brake and/or motor ig required or the manual
brake release is operated, then before doing so the carriage assembly
must be secured in position.

4.  If a temporary access platform is needed, FMC requires that all OSHA
standards be followed.

LONG TERM SHUTDOWN

1.  Position the carriage so thatitis accessible from the operating fioor
level.

9 Disconnect and LOCKOUT all power sources.

3.  Grease the pin rack and tracking.

(Grease on the pin rack is not required on non-metallic drive systems.)

4.  Cover the reducer and motor.

5. Cover the limit switches and junction boxes.
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SPEC SECTION
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TROUBLE SHOOTING
Problem Possible Solution
Rake moves in opposite Reverse leads on motor.

direction as indicated
on the control panel.

Motor brake does not Refer to "Troubleshooting™

hold or is overheating. guide in brake service
instruction.

Rake does not stop in Check the gap between the

parked position, 1imit switech and the read

angle. Gap should be less
than 1/2 inch.

Rake does not engage bar Realign rake teeth to bar
rack properly. rack.
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5%@ OPERATION AND MAINTENANCE INSTRUCTIONS SPEC SECTION
11000.1

LUBRICATION SCHEDULE

ITEM EREQUENCY LUBRICANT REMARKS
Check oil level See reducer section for
of reducer lubricant specifications.
Lubricate $ee reducer section for
reducer brgs. jubricant specifications.
Lubricate See the motor |[Mobilux 2 See the motor section of
motoxr section of Mobilgrease HP [manual for lubricant
manual Shell Alvania specifications.

Gulferown 2

Exxon Ronex MP
Manually 1 Month Bison open Manually lubricate.
lubricate pin gear guard (Not required with non-
rack metallic pin rack)
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d}:M@ . OPERATION AND MAINTENANCE INSTRUCTIONS

SPEC SECTION
110001

MOTOR ENCLOSURE
SERVICE INSTRUCTION

The Motor Enclosure furnished with this Cog Rake Bar Screen is designed to
provide an air entrapped area around the motor and brake to allow for
submerged operation during unusually high water levels.

The Motor Enclosure is not a sealed air tight container but rather is open to
the bottom of the rake arm providing a “diving bell" affect.

In order for the Motor Enclosure to function properly it is importani that all
connections at the Enclosure and it's connected piping be sealed water tight
except for the opening at the bottom of the rake arm.

Enclosure Removal

1. Clean Enclosure to remove any dirt or debris.

2. Remove hose clamp and flexible hose from bottom side of
Enclosure.

Remove flange bolts.

Remove Enclosure and neoprene gasket.

Take care not to drop Enclosure. (The enclosure must be
water tight to function properly.)

S

Enclosure Installation

Clean all mating surfaces.

Position the neoprene gasket onto the flange plate.

Position the Enclosure over the motor aligning the bolt holes.
Tighten the bolts in a pattern to evenly distribute pressure on
the gasket.

Connect the flexible hose with the hose clamp to the nipple on
the bottom side of the Enclosure. .

6. Al connections including flange connections, threaded
connections and hose connections must be water tight for the
Enclosure to function properly.

o e

(A
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NEOPRENE GASKET
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C:FM@ OPERATION AND MAINTENANCE INSTRUCTIONS SPEC SECTION

11000

LOAD CURRENT RELAY OVERLOAD SETTING

COG TYPE BAR SCREEN

Preliminary
a.  Turn the left hand "differential" adjusting screw counterclockwise to zero.

b.  Turn the right hand “trip current” adjusting screw clockwise to 10 on the
scale.

Start the screen in hand and watch until the rake reaches the bottom of travel.
Once the rake teeth engage the bar rack on the ascending run, turn the LCR "trip
current” adjusting screw slowly counterclockwise until the LCR trips, stopping the
rake.

At this point, turn the LCR "trip current” adjusting screw clockwise the distance
equal to 1/2 of a number on the trip dial.

Start the screen again and run to the top park position.
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TROJAN GV

WATER CONFIDENGE™

Brian M. Sibiga, PE

Wendel Duchscherer

140 John James Audubon Parkway
Suite 201

Amherst, NY 14228

Re; Kingston, NY {LTB20396G) - Increased flow to 13.6 MGD

Dear Brian,

Trojan has reviewed the request to increase the peak fiow from 13.0 MGD fo 13.6 MGD with the equipment presently
proposed. Trojan is comforiable with the increased peak flow and the amount of equipment (120 lamps) that the UV system
will perform hydraulically and will meet disinfection,

Please note the changes in the peak flow and disinfection limit and standard will affect the submittal and various sections will
have fo be revised. Also, The bioassay dose will decrease with the higher peak fiow and the same number of lamps.

if you have any questions or concerns, please do not hesitate to contact me.
Thank you,

-

Cathy Robson
Manicipal Designer
Trojan Technologies

CC: Mark Koester — Koester Associales inc.

TROJAN TECHNOLOGIES 3020 GORE ROAD. LONDOHN, ONTARIO, CANADA RBY 4T7 T 519.457.3400 F SiR4375050 WIWWLTRESIANUV.OOM



City of Kingston Wastewater Treatment Plant
Hydraulic Loading Calculations

Entrance Weir:
36"W % 487DP ~13.7MGD

Primary Bar Screen:
36"W x 30" Water Depth =15 MGD Rating

Grit Chamber:
23’ Dia. x 7> DP with a 1’8" sloping floor = 3,255.3 CF
= 24 349 Gal

Secondary Bar Screen:
36"W x 30” Water Depth = 15 MGD Rating

Primary Tank By-Pags:
24"W x 32"H Slide Gate ~ 18.6 MGD
30” Dia. Orifice w/ 10® Head ~ 45 MGD

Pri anks:
Volumes:
75.5Lx 18Wx 11’ DP = 14,949 CF
=111,819 Gal
x 4 Tanks = 447274 Gal
Detention Times:
@4 MGD =2.68 hrs
@5MGD  =1.79hs
@8 MGD = 1.34hrs
@10 MGD = 1.07 hrs
@12MGD =089 s
Weir Loading Rates:
Recommendation by 10 State Standards = 30,000 GPD/LF
Weir length each tank =68 LF
% 4 Tanks =272 LF

@4MGD  =14,706 GPD/LF
@6MGD  =22,059 GPD/LF
@8MGD  =29,412 GPD/LF
@10MGD  =36,764 GPD/LF
@12MGD  =44,118 GPD/LF

Surface Overflow Rates:
Recommendation by 10 State Standards = 1,500 - 3,000 GPD/SF
75.5°L x 18°W= 1359 SF




% 4 Tanks = 5436 SF

@4MGD =736 Gal/D/SF
@6MGD = 1104 Gal/D/SF
@8MGD = 1472 Gal/DISF
@10MGD = 1840 GaUD/SF
@12MGD  =2208 Gal/D/SF

Primary settling of normal domestic wastewater can be expected to remove 1/3 of the influent
BOD when operating at an overflow rate of 1000 gpd/sq ft

Settle Sewage Pumps & Wetwell:
% 2 Duty Pumps ~
+ 1 Redundant Pump ~

Settle Sewage Pumps Outlet Weir Siructure
Outlet Weir 24"W x 30"H  ~ 16.8 MGD

30" Dia. Orifice w/ 5* Head ~29 MGD

Aeration Tank By-Pass:
24”W x 30”H Slide Gate ~16.8 MGD
30” Dia. Orifice w/ 5’ Head ~ 29 MGD

Aeration Tank Blowers:
100 hp Blowers (Marathon Electric VSD Motor’s) ~ 2623 CE/Min.
x 3 Duty Blowers ~ 7869 CF/Min.
+ 1 Redundant Blower ~ 2623 CE/Min.
Diffused Aeration
Oxygen capacity of 17,146 Lbs/D
Aeration Tanks:
Volumes:
111’Lx30° Wx 15.5DP =51,615CF
= 386,080 Gal
% 3 Tanks = 1,158,240 Gal
Contact Times:
@4mgd = 6.95 His
@6mgd =4.63 Hrs
@8mgd =348 Hrs
@10mgd =277 His
@12mgd =2.32Hrs
Secondary Tanks:
Volumes:

90°L x 24°'W x 11.45°DP  =24,732CF
= 180,470 Gal



% 4 Tanks = 721,880 Gal
Detention Times:
@4MGD =433 Hrs
@6MGD = 2.89 Hrs
@8MGD =2.17Hrs
@I10MGD  =1.73 Hrs
@12MGD  =1.44Hrs
Weir Loading Rates:
Recommendation by 10 State Standards = 30,000 GPD/LF
Weir Length each tank =192 LF
x 4 tanks =768 LF
@4MGD = 5,208 GPD/LF
@6MGD = 7,813 GPD/LF
@8MGD = 10,417 GPD/LF
@10MGD  =13,021 GPD/LF
@12MGD = 15,625 GPD/LF
Surface Overflow Rates:

Recofnmendation by 10 State Standards = 1200 GPD/SF

90°L x 24'W = 2160 8F

. V. Lights & Channel:

@254 nm.

x 4 Tanks = 8640 SF
@4AMGD = 463 GPD/SF
@6MGD = §94 GPD/SF
@3MGD = 926 GPD/SF
@IOMGD = 1,157 GPD/SF
@12MGD = 1,388GPD/SF

The UV Disinfection System has both primary and redundant components that include 2
channels of High Intensity UV bulb’s containing 2 light lamps each with 5 rack’s per
bank, 6 bulbs per bank, resulting in 60 lamps per channel, 120 lamps total (Trojan); while
the redundant third channel utilizes 3 light banks each with 11 rack’s per bank, 8 lamps
per bank, resulting in 264 lamps total (Fisher-Porter).

The UV Light’s are set up horizontal and parallel with the flow in open channels; each
channel is 28" wide 4° deep & 41’ long with 12 1/2” wide Channel Reduction Baffles.

Water levels in the channels are controlled by automatic control gates at the end of each
channel; maximum depth = 2.15; 6.8 MGD per channel, instantansous.

The UV radiation used for the disinfection system is low pressure mercury vapor lamp’s



Lift Station:
Wet Well volume:
Wet Well Volume:
7.5°Wx 15°L

Pump Capacity:
#1 Pump - 245 GPM
#2 Pump - 440 GPM
Total Flow Capacity ~ 685 GPM
=1 MGD



Solids Handling Calculations

Return Active Sludge Pumps
#1 & #2 Digester's

Each digester is 44" in diameter by 22’high with a

6> ledge 10" up from the floor, with a 4°4” sloping

?32’; Wt =35,607%7.48 cu/ft/gal=266,607gal’s cach
Gravity Thickener

Volume tank

20" dia.*11’ deep =.785%20%20*11=3454 cu/ft

3454*%7 48 =25.836 gal --

Cone
20°dia*2’ deep =.785*20%20%2%,33=207 cw/ft
207*7.48=1550 gal

Total gal’s=27,386
Flow’s based on avg./yr. 158,400 gal’s/d

Weir overflow rates
62.8 lin/ft  =2,552 gal/dlin/ft

Hydraulic Loadings
314sq/ft = 504 gpd/sq/f
Recommendation-400-800 gal/d/sqft

Detention Time

27,386%*24=657,264
158,400 gal/d = 4.14 hrs

Sludge volume ratio- Sludge retention time

8,596 gal/sldg/ @ 3°
4,544 gal/d/pumped =1.89/d’s
Recommendation-~ 1-2 days
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PUMP 1- BLOCK PARK

JAN _ Rain FEB Raih MAR Rain APR_ Rain MAY Rain JUN Rain JUL Rain AUG Rain SEP Rain OCT Rain NOV Ren DEC Rain
1 0.10 09.00 .00 § 19.13 | 000 | 3.28 | 0.60
2 0.00 { 462 | 040 | 1741 | 010 0.00 | 3.28 | 0.10 A
3 0.0 { 357 | 040 | 1837 | 0.0 0.00 | 341 010
4 0.00{ 34¢ | 000 1572 | 0.00 000 | 3.21 | .00
5] 638 | oo | 330 | 000 746 [ 000 0.10 | 3.1 | 0.00
6] 248 | 000 0.00 [ 2319 ) 0.00 [ 1043 | 610 | 267 | 0.00
7] 408 | 010 0.0 | 1008 | 000 | 665 | 000 0.20
8| 298 | coo 0001 684 | 0.00 ] 881 | 050 0.20
9 0,00 010 0.00 | 11.24 | 0.00 0,00
10 0.00 0.10 0.00 | 1632 | 0.00 0.00
11 000 | 378 | ooo| 828 | 0.00 000 ] 216 | 0.50
12} 220 | 000 000 | 780 | 0507 34431 000 | 221 § 020
13| oe8 [ 000 0.00 0.20 | 13.556] 0.00 | 242 { 000
14] 297 | 000 0.00 a20 | 1379] 000 | 247 § 000
151 304 | 000 030§ 13.70 | 010 § 1208 { 000 0.00
16 0,00 0101 1231 § 0.00 § 744 { 020 ] 1.84 | 0.00
17 070 000 8.64 | 000 o.10 | 379 | oon
18 0,00 000 | B70 | 0.00 000 | 230 | 0.80°
19 0.10 000 [ 260 | 6.00 ) 2652 000 | 2.32 | 0.00
201 259 | oo 0.00 0.00 | 553 § 0.00 0.00
21) 351 Jooo| 378 Jooo) e60 | 000 [ 480 | 000 0.00
22) 340 foo0 ) 840 ) a0t 1216 | 170 | 368 | 000 0.00
23 0.00 | 1408 | 110 010 | 3,88 { 0,00 0.00
24 040 | 2260 | 1.20.] 21,77 § 0.00 | 11.61 | 0.30 | 626 | D.0B
25 1.20 1.20 | 1486 | 030 | 440 | 030 | 1.67 | n.00
26§ 2021 § 400 010 | 1702 | 000 | 3.73 | 040 0.00
271 1208 1 040 0.20 0.00( 354 | 010 0.00
28 0.00 0.10 130 | 213 | oo | 650 | 0.00
29 0.00 010 0.00 0.00
30 0,00 2177 { 080 0.00 0.00
3 0.10 0.00
6778 280 6772 460 25408 520 22660 220 5280 190 000 000 000 000 000 000 000 000 0600 000 000 000 000 000
115.3 1262 349.3 261.9 61.9
PUMP 2
JAN Rain. FEB Rain MAR Rain APR  Rain MAY Raln JUN Rain JUL Raln AUG Rain SEP Rain OCT Rain NOQV Rain DEC Rain
1 0.10 0.00 000 § 1850 | 000 { 255§ 0.00
2 000 | 511 040 | 3.20 | 010 0.00 ] 285§ 040
3 0,40 | 499 | 010 | 10684 [ 090 000 | 5.40 | 0.90
4 000 526 | 000} 11.93 | 0.00 0.00 | 2.90 | 0.00
6] s672 | ooo| 493 | 000 171451 006 0.10 | 2.40 § 0,00
6] 228 | 000 0.00 0.00 | 1440 § 0.10 | 2.40 ] 0.00
7] 544 | 010 0.00 0.00 { 14.00 | D90 0.20
8| 405 | 000 000 530 | 000 | 1170 | pse 0.20
9 0.00 0.1 0.00 | 16.40 | 0.00 0.00
10 0.00 0.30 0.00 { 16.80 § 000 0.00
11 0.00 0.00 0.00 0.00 ¢ 1.60 | 0.50
12{ 280 | 000 0.00 030 § 31.40{ 0.00 | 1.80 { 020
13 853 | ooo 0,00 0.20 § 14.680 | 0.00 | 2.00 § 000
147 358 § 000 Q.00 020 { 1630 | o.00 | 1.80 ] 0.00
15{ 353 § 00 210 010 | 13.20] 0.00 0.00
16 0.00 .10 000 | 9.50 § 0.20 0.00
17 0.70 0.00 .00 0.0 0,00
18 0.00 0.00 0.00 000 } 140 [ 060
19 0.10 000} 280 | 0.00 | 2720 oo § 310 | 000
20| s50 | 00 0,00 0001 530 | 000§ 180 | 0.00
21} 233 | oo0 0.00 000 | 350 | 000% 180 | OO
22| 443 | o000 010§ 250 [ 170 ] 3.10 | 000§ 220 | poo
23 000 ] B31 § 410 ] 550 | 010 ) 3.10 | 000 | 220 | ooo
24 040 | 850 | 120 | 2140 | 0.00 0.30 | 4.50 { coC
26 1.20 | 1113 ] 1.20 | 1480 | 0.20 030 1 1.40 | o000
26[ 1962 {000 1789 | 010 ] 1630 [ 000 | 920 | 040 0.00
27| so2 | 0.10 0.20 0.00 | 380 | 010 0.00
28 0,00 0.10 130 | 2.20 | 0.00 | 580 ] 0.00
29 0,90 0.10 | 290 | 0.00 0.00
30 0.00 2140 | 980 | 270 | 000 0.00
3 ©.10 0.00
7380 280 6332 480 14341 520 23870 220 4740 180 000 000 00D 000 000 000 000 060 000 000 000 000 002 003
1223 1521 2186 2895 48 1




Alan Adin

From: Dennis M. Larios, P.E. [dmlarios@blengineers.comj
Sent:  Friday, May 05, 2008 :28 AM

To: Ted Petiides; Alan Adin

Subject: Kingsten C50's-Balancing of Diversion Chambers

Ted and Alan,
This is to summarize our meeting of 5/4/06.

Now that the Wilber Avemne Diversion Chamber/CSO has its own double-barrel siphon
comnected directly to the WWTF, it is important to balance the four Diversion Chambers so
that rainfall evenis do not overload the WWTF. In approzimate terms, the peak hourly flow
at the plant should be targeted to be 10.5 MGD. I would think the allocation should be

approximately as follows:

Hasbrouck CSO 1.4 MGD
Broadway CSO 0.5 MGD
Hunter/Ravine CSO 0.5 MGD
Wilber Ave CSO 6.5 MGD

Port Ewen Sewer Improvement Area 1.3 MGD
East Strand PS/Ponchockie Area 0.3 MGD

TOTAL 10.5 MGD

This will require controls at the first three CSO's as they now have total use of the Roandout
Interceptor that used to be shared with Wilber. It may require some fine-tuning at Wilber as
well,

The CSO's ate permitted, by must cease 24 hours after the end of a rainfall event.
Hasbrouck, Broadway and Ravine are pretty pure CSO areas, while Wilber is more of an
infiltration area where flows don't drop off as quickly.

Talk to you soon.

Dennis

5/5/2006
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Erie County Division of Sewerage Management
General Infiltration and Inflow (I&I) - Contribution Removal Values By Source

Manholes

Downspout

Sump pump 4

Cas&speciﬁc, no general

Deficient residential lateral (target is clay tile pipe) classification

2. During the Parsons I&I study in BCSD | conducted in 2001, CCTV inspection was conducted in
dry weather, under frozen ground conditions. Field observations were not always available, therefore,
these general values were assigned to varions defects.

3. Individual low-lying lawn vents vary in contribution according to surface characteristics.

4. NYSDEC approved values, per 2005 correspondence under the ECSD 2 SPDES 1&1 Plan.

5. Value used 42 gpm. However, lower or higher values may be used based on actual condition.

6. Values used in 2006 Annual Report, not yet approved by NYSDEC.

7. Changed to industry standard (modified MACP) 5 grades, 3-5 above, 2 slight deficiencies but no repai

Surface Water Entering MH: Low Lying Get Raised 4
OR Inflow Protector Installed =
= a Severe 5 S
rame"’, Frame to Cor.le, Moderate 4 3
Cone to Barrel, or Baryel Joint leaks :
Slight 3 1
Severe 5 2
Frame, Cone, Barrel leaks (not along joints) Moderate 4 1
Slight 3 0.5
Severe 5 i3
Exposed frame and cone in ditch (Exterior) Moderate 4 10
Slight 3 5
Manhole replacement needed : S 10®
Cracks in the concrete or paved surface area surrounding e 10
a manhole with leaks in frame and cone . o
Pipe Segmenfsm
Joint infiltration or Cracked pipe 1
Pipe broken 2
Leaking lateral at the connection to the main 1
1.1
10" pipe 1.25
Sliplining Required/100 feet™ 12" pipe 1.5
15" pipe 1.88
18" pipe 2.25
Private Sources
General 0.1 to 80%
Low-lying lawn vent Missing/Wrong Vent Capf 1 value used 0.(1::)
Low Lying Vent - value used 1

1. The term frame in this report includes the manhole frame adjustment rings or bricks beneath the frame.

value used 16
5
1
range 15 t0 70
| value used 42

r, 1 nothing needed.

AMH:RBR:V:\Sewerage ManagermeniV&l_CBS_PBSV&lestimate sMH-pipe.xis

8-20-2008



@ity of LKingsion

NEW YORK

OFFICE OF THE CITY ENGINEER

May 14, 2007
Dennis Larios, P.E.

Brinnier and Larios, P.C.
6’2 Maiden Lane

Kingston, NY 12401

Re: Infiltration into Delia Place Sanitary Sewer
Dear Derinis:

Based on our estimation, the infiltration into the Delta Place Sanitary Sewer was
approximately 250,000 gallons per day.

Also, the infiltration removed from two manholes at Twin Ponds amounted to 45,000
GPD.
If you need any further information, please let me know

espectfully,

Ted Petrides, PE
City Engineer

larios Rr ce defta pleoe $-14-07

CITY HALL, 420 BROADWAY, KINGSTON, NEW YORK 12401 (845) 331-0080 FAX (845) 334-3958



; City of Kingston
w/| 420 Broadway e Kingston, NY 12401
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EPA CSO Financial Capability
Assessment — Phase 1
The Residential Indicator

IRNI

N\/;\LCOI_

4444444
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