Table of Contents

Table of Contents

Table Of CONIENTS.......ccoiiiiiieee e errra e e e e e e e e e e e e e e esennereaaaeeeaaeeeeennnnnes L.
LISE Of FIQUIES. ...ttt eeens e e e e e e e e e e eeees? V.
IS 0 1= 01 =T UUPPPPRPPRRUSPPIN V/
(IS A0 AV o3 (0] )Y/ 2 S Vil
1. ] (o Yo [ Tox 1o o 1 PP 1
2. Federal and StateObjective Water Quality Compliance.............ccccevvvvvviviieeneeeeeenn. 5
2.1 Surface Water Treatment Rule Monitoring and Reporting..........ccccceeveevieecevvnnnnns 5
2.1.1 Raw Water Fecal Coliform Concentrations (40 CFR Section 141.71 (a)(1)).5
2.1.2 Raw Water Turbidity (40 CFR Section 141.71(a)(2)) ... ceeeeeeeeeeeeeeriaaaiinneennn 6
2.1.3 Raw Water Disinfection/CT Values (40 CFR Sections 141.71(b)(1)(i) and
I = ) T ) USSP 6
2.1.4 Entry Point Chlorine Residual (40 CFR Sections 141.71(b)(1)(iii) and
I = ) ) ) SO 7
2.1.5 Distribution System Disinfection Residuals (40 CFR Sections 141.71(b)(1)(iv)
=g o I O 7 (= ) T S 7
2.1.6  Trihalomethane Monitoring (40 CFR Section 141.71(b)(6)) and HAA5
Monitoring (40 GFR SeCtioN 141.171)....cccuuuuuiuiniiieseeeeeereeninnnnnana e e e e e e e eeeeenenns 7
2.2 Total Coliform MONITOMING..........ccooiiiiiiiieeee s 8
2.2.1  Monthly Coliform Monitoring (40 CFR Section 141.71(D)(5))..cevcceeeeeeeeeeaannn. 8
2.2.2  Chlorine Residual Maintenance in the Distribution System..............ccccoevvee-.. 9
3. Environmental INfrasStruCture ..........cccoooiiiiiiiiiiiiieeeee e 10
3.1 Y=T 0L [ol o To | = 0 0 S 10
3.2 Community Wastewater Management Program............cccceeeeveeeeereeeeeeeeeeeeeeeen 10
3.3 SEOrMWALET PrOQIaM . .. .eeeeiiiiie ettt e e et e 11
3.3.1 Stormwater CosBharing Programs................uuuuuuuiiiiccmeeeeiriiiiiinnee e e e e eeeeeenens 11
3.3.2  Stomwater RErOfit Program............uuuiiiiiiiiiiiiiieeeiiiieeeeeeee e 12
4, Protection and Remediation Programs..........cccouuuiiiiiiiiiimemrciiie et eeeeemeaenns 13
4.1 Waterfowl Management Programm............ocouviiiiiiieeen e seeee e 13
4.2 Land ACQUISITION........ouueiii e e e e e e et e e e e e e e b ammmraa s 13
4.2.1  SOlICItAtION GOAIS.....ccciiieiiii e e e e e e e e e e e e e e sannns 14
4.2.2  PUrchase CONraClS.......cocoiiiiiiiii i ieeee e eeee e e e e e 15
4.2.3 Transfer of Conservation Easements to New York State............ccooevvvveeen. 16



Envircnmental

Protection 2024 BWS FAD Annual Report
4.2.4 New York CityFunded Flood Buyout Program..........ccccceeeeeeeiiieeeiiieieeeeeeee, 17
4.2.5 Streamside ACQUISItION Programl..........ccoeeeeeiiiiiiieeei e eeeeeeeevmnee e 17
4.2.6 Farm and Forest Easement Programs.............ccuuveeeimeeiiiimmmiiiiieeeeeeeeeeeeeene 17
4.2.7 Water SUPPLY PeIMUL........cooiiiiiieeiiiiieeme e e e e e e e e 18
4.2.8 Use of LARAcquired Land by Local COmMMUNIIES.........ccovveeiiiiiiiiiiaaceeeeennn. 18

4.3 Land ManagemeNL..........ccoeiiiiiiieiieieeee e et mmme e e e e e emmrenes 18
4.3.1  Fee SIMPIE LANAS......cooviiiiiiiiiiie e e e e e e e e e e e amemres s e e e e e e e e e e e e e e eeeeesaeens 18
4.3.2 Conservation EASEMENLS.........uuuuuuiiiiiii ettt e e e e e e e e e e eeneesaa s e e e e e e eeeaeeees 20
4.3.3  Watershed RECIEALION............uuiiiiiiiiii et 20
4.3.4 Deer ManNagEMEIL........cccuiiiiiriitiiiimmme e eeeeeeietb s eeens e r e e e e e e e e e e e ees 22

4.4  Watershed Agricultural Program...........ccccooiiiiiiiccc e 23

4.5  Watershed FOrestry PrOgraml.......ccocooiiieeeeiiiieeeie e eeeeeetmnne e e e e eeeeaanaanns 25

4.6 Stream Management PrOgraill..............iii e eeees e 27
4.6.1 Water Quality Stream ProjecCtS..........ccooiiiiiiiiiiiieee e 27
4.6.2 Flood Hazard Mitigation Program.................uuuuuuiicoreeeeeiriiiiiisse e e e e e s ememsnnnnns 30
4.6.3 Stream Management Implementation Program................cuevvememnniievevnnnnnnnes 33
4.6.4 Water Quality Monitoring StUdIES.............cuvuiuuiiiiiireeeeeeeie e e e 33
4.6.5 Watershed Emergency Stream Response and Recovery.Plan.................... 34

4.7 Riparian Buffer Protection Program............cooouuiiiiiiicceee e eeeeeeveee e 34
4.7.1 Activities on Cityowned or Controlled Land...............cccceeeiiiiieecnviniiiceeeenn. 34
4.7.2 Catskill Stream Buffer INitiatiVe............ooovveieeiiiiiieee e 35

4.8 Ecosystem Protection Program...........cccccoeiiee e e ceeeiiiiee e eeeeeveeee e e 39
4.8.1 Wetlands Protection Programm...............uuuuuuiiiccieeeiiiiiiiiee e e e e eeeennn e 39
4.8.2 FOrest ManagemMeNL. ........uuuuuiiiiii e ceeeriiss s e e e e e e e eeeens s e e e e e e e eeeeeeeneneen 4O
4.8.3  INVASIVE SPECIES . .uci it i i e e e e eeeieeeeee ettt ettt r e eannres 46

4.9 East of Hudson No#oint Source Pollution Control Program..................ccceeeee. 52
4.9.1  WasteWater PrOgramsS........cccuuuieiuiiieimmmeiieeeeiineeeesineesesnseansesesneesssnnsesssnnnns 52
4.9.2 Stormwate Facility Inspection and Maintenance................cooovvviiiiceeieeeeeeeennnnn, 52
4.9.3 Stormwater Retrofit Grant Program...............uuueeeieiieemiiiiiieiiiieeeeeeeeeeeeeseeeeeens 53

4.10 Kensico Water Quality Control Program............cceeeeeiiiiiiciiiin e eeseeee 53
4.10.1 Septic Reimbursement Program...........ccooooiiiiiiiiccce e 53
4.10.2 WESE LAKE SEWEL.......ceeiiiiiiiiiiie et s e s e e e e e e e e e amnnses s s e e e e e e e e e e e e eeeeeeesanees 53
4.10.3 Video Sanitary Sewer INSPECHON.........cccuuuiiii et ieeee e eaeeee e e eene 53
4.10.4 StOrmwater BMPS..... .ot 54



Table of Contents

4.10.5 Wildlife Sanitary SUIVEYS.......cciiiiiii e eeeeeei e eeeeeeeeeee e e e eeeeaaaenes 55
4.10.6 Spill Containment FACIHItIES .........uuiiiiiiiiiiii e 55
4.10.7 Shoreline StabiliZation................ouuuiiiiiir e 56
4.10.8 Other ACHVILIES......cciiiiiieeiiiiii et e e e e e e erena s e e e e e e e e e e e e e e eeeaenneeas 56
411  Catskill Turbidity CONErOL.........uueeiiiiiiee e e 57
4.11.1 Catalum Consent Order and Environmental ReVIieW...............ccceevveeeeeeeennnn. 58

5. Watershed Monitoring, Modeling, and GIS..............ouuiuiiiiiiiiieiein e 60
5.1 Watershed Monitoring Programl.............oevvvuuiuuimreeeeeeeiiiiiceee s eersnn s 60
5.1.1 Routine Water Quality MONItONNG .....cccouiiiiieeiiiiiiiiieeeee e eeeeeeeeeeveenme e 60
5.1.2 Additional Water Quality MONItOIING............cvuuviuuuiiiisieeeerrneiiiene e e e e e e eeeeeeens 61
5.1.3  Water QuUality REPOIS. ....cccoeiieieiiiiieiiieeeeee et 63

5.2 Multi-Tiered Water Quality Modeling Program...........ccccooeveeeiiieeciiciiiiie e, 63
5.3 Geographic INformation SYSeIM...........uuuuiiiiiiie e reeer e 69
5.3.1 GIS Technical SUPPOLL.....ccceeeeeeeiiieeeeiiieeee e s 69
5.3.2 GIS Data ManagemeNL........coiiuuuiiiiiiiiiierne e eeine st sesmms e s es e een e eenan 70
5.3.3 GIS Infrastructure IMprovement.............ccoeevviiiiieeee e 70
5.3.4 Data Dissemination to Stakeholders..............uuuvuuiiiccmeeeiiiiiiiine e 71

6. RegUIAtOrY PrOgramMS......ccii i i e eeee ettt e e e e e emnees 72
6.1 PrOJECE REVIEW. ... ..coiiiieieeeiee e eeerna e e e e e e e e e e e e e e e e e ameeeaeeeaeeas 72
6.1.1 SEQRA COoOrdiNatiOn.........ccceeiiiiiiiiiiiiiieee e ee e eee et r s 73
6.1.2 Delegation AQIrEEMENLS..........uuuuuuuiieseeeeeeeeernnnasaaeeeeeeeeeeeamnnaaaaaaeeaeaaaeeeeeeees 73

6.2 Enforcement ACHVILIES.........cooiiiiiiieeee e e 73
6.3 Wastewater Treatment Plant Compliance and Inspection Program................. 74
6.3.1 Facility Compliance in the Catskill/Delaware Watershed....................c.uueeee.. 74
6.3.2 Facility Compliance in the East of Hudson Watershed.................ccoee 77
6.3.3  Sampling of WWTP EfflUENtS...........ooiiiiiiiiiiieeeiie e 77

6.4 Capital Replacement Programl.............ciiiii e e ceeeiiiiis e ee e e e e eeeesa e e e e e eaeaeeees 78
7. IN-CItY PrOQIAMS .ottt e e e ener e ee e 79
7.1 Waterborne Disease Risk Assessment Program...............ccovvieemeveiiiieeeeeeennnnnn. 79
8. Education and OUIFEACK...........ccoiiiiiiii e eeree e e 33
9. Miscellaneous Reporting ProVISIONS. .........ooiiiiiiiiiiii e cceeee e seeee e e e e 36
9.1 Water Conservation/Demand Management............coovvuvvuieceiiieeeeeeeviiineeeeeeeinnne 36
9.1.1 Water Demand Management Plan..................oiieeciiiii v 87

9.2 Updates to Drought Management Plan.............ccoooviiiiieeciiciiiiieeeeeeeeeeeeeeeenn 90



Protecion 2024 BWS FAD Annual Report
9.3 DelawaeAqUETUCTLEAK............ooeeeiiiiii e e e e e e e e e 91
9.4 Catskill/Delaware Filtration Plant.................coovviiiimeere e 93
9.5 ATKVIIIE OFfICE v e e e 94

] (=] (=] =SSR 95

Y o] 01T 0o [0l 2SO PP PP PP 96



List of Figures

Figure 1.1
Figure 1.2
Figure 2.1

Figure 2.2
Figure 2.3

Figure 4.1
Figure 4.2

Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9

Figure 4.10
Figure 4.11
Figure 4.12
Figure 4.13
Figure 4.14
Figure 4.15
Figure 4.16

Figure 4.17

Figure 7.1

Figure 9.1

List of Figures

New York City Eastof-Hudson watershed protection and partnership programs as
Of DECEMDBDET 2024 e e erenr s e e e e e e e e e e e e e e eeeeesanees 3

New York City Westof-Hudson watershed protection and partnership programs as
Of DECEMDBDEY 2024..... ..o et e e e e e e e e e enas 4
Percent fecal coliform samples >20 CFU/100mL over the previous six months,
CatskillFDelaware System, 202Z8024............cciiiiiieeeeeeieieeeiiieee e e e e e e e e aeeeeeeeneens 6
CatskillFDelaware source water turbidity, January 1, 20@¢ember 31, 2024..7
Monthly percent positive total coliform samples, NYC distribution sysg&aag

120 PSSP 8
Percent of land protected in each Catskill/Delaware basin as of December 31,
202t —a—— ittt ——raaaaaaeeeaa—————ataaaaaaaaaaan 14
Annual acres secured by purchase contracts in the Catskill/Delaware watershed
organized by LAP programs 19@024............coooiiiiiiiiiiiiimeee i 16
City-owned lands and reservoir acres open for recreation.......................... 21
Location map of completed stream projects..........ccoovvvvvivvvieemeeeeeeeeeeeeeeiinnnns 28
Batavia Kill at Red Falls Project 3 after restoration..................ccoovveeeeeeeennnn. 30
Location map and status of Local Flood Analyses............cccccciceeeeeennnns 31
Map of Catskill Stream Buffer Initiative project locations............................ 36
Photo of Scheirer Riparian Buffer Restoration Project............cccccccvvveeeeunnee. 37
Before photo of Kane CREP/CSBI planting.-.............ueveveiiiiieeeiiiiiiiiieeeeeeeenn. 38
After photo of Kane CREP/CSBI planting.............eevviviiiiiiicemiiiiiiiiiiieeeeeeee, 38
East of Hudson Wetland Permit Applicatians................cccccecceeeeeieeiineenn . 40
West of Hudson Wetland Study Sites 2024...............ooovviiiiieeeeee e, 42
Wright Brook FMP access road improvements.................vvvueeiimeeeeeevennnnnnns 46
Wright Brook FMP patch cut in ash stand.............cccooooiiiiieeeiiiciiiiee, a7

Adult zebra mussels on a substrate sampling plate in New Croton Reservbi.
A view of the forest canopy cover monitoring tool developed by Harvard Forest
researchers for DEP. Warmer colors indicate a decrease in overstory density and

cooler colors indicate an INCreASE...........ceevvviieiieiieeee e e 51
Stormwater best management practices in the Kensico basin.................... 54
Cases of giardiasis and cryptosporidiosis diagnosed exclusively by syndromic
multiplex panels 20152024...........oouuiii i ceeeie e e 80
New York City historic water demand and populatian.............cccccceeveeeeennnn. 86



Envircnmental
Protection

2024 BWS FAD Annual Report

Table 3.1
Table 4.1
Table 4.2
Table 4.3
Table 4.4

Table 4.5
Table 4.6

List of Tables

Summary of Stormwater Program Applicants in 2024.................ccccvveeennnes 11
Status of WQSPs toward fulfillment of the Revised 2017 FAD requiremen9
Number of SMIP awards by category for 2024 and totals to date............... 33
Summary of new CSBI projects completed in 2024............cooovvvviiiieeneeeeenn. 35
Wetlands acquired or protected by LAP in the Catskill/Delaware and Croton
systems as of December 31, 2024.........cccooeeiiiiiiiieeee e 41
Forest Management Projects awarded in 2024 and planned for award in. 20P5.
Kensico Reservoir 2024 wildlife sanitary SUNVEYS..............uvvvveeeiicmeeeeennnnnns 55

Appendix Table 1 Streams, stream buffers, wetlands and deepwater habitats, floodplains

and forest cover on lands protected pursuant to the FAD................. 97
Appendix Table 2 Solicitation outcomes by basin since 1997...........ccccoooviiiiiieaninnn. 99
Appendix Table 3 Solicitation outcomes by county Since 1997...........cccceeeeeeiiiieecennnnnnnd 101
Appendix Table 4 Status of Acquisitions by town since January 1, 2010...................... 103

Appendix Table 5 Contracts signed in the Catskill/Delaware system by reporting peria@6
Appendix Table 6 Contracts closed in the Catskill/Delaware system by reporting perid®8

Appendix Table 7 Parcels eased or acquired in 2024 with tax parcel detail................. 110
Appendix Table 8 Summary of LAP closed contracts by priority area..................ccccee 112
Appendix Table 9 NYCFFBO purchase contracts by County..............ooooeeiiieenne e 113

Vi



List of Acronyms

APA
BMP
BWS
CAT/DEL
CATRR
CCCD
CCE
CDuvV
CE
CREP
CRISP
CSAP
CSBI
CT
CUNY
CwC
CWMP
DBP
DEIS
DEP
DMAP
DOE
DOHMH
DUA
EFC
EIS
EOH
EOHWC
FAD
FITT
FMP
GIS
GPS
HAAS
HHC
HPC

List of Acronyms

Access Permit Areas

BestManagemen®ractice

Bureau of Water Supply

Catskill/Delaware

Catskill Repair and Rehabilitation

Catskill Center folConservation and Development
Cornell Cooperative Extension

Catskill/Delaware Ultraviolet Disinfection Facility
ConservatiorEasement

Conservation Reserve Enhancement Program
Catskill Regional Invasive SpeciBartnership
Collaborative Streamside Acquisition Program
Catskill Streams Buffer Initiative

ContactTime

City University of New York

Catskill Watershed Corporation

Community Wastewater Management Program
DisinfectionBy-Products

Draft Environmental Impact Statement

New York City Department of Environmental Protection
Deer Management Assistance Permit

New York City Department of Education

New York City Department of Healdnd Mental Hygiene
Day Use Area

New York State Environmental Facilities Corporation
EnvironmentalmpactStatement

East of Hudson

East of Hudson Watershed Corporation

Filtration Avoidance Determination

Forestry Interdisciplinary Technical Team

New York City Forest Management Plan
Geographic Information System

Global Positioning System

HaloaceticAcid Five

New York City Health and Hospitals Corporation
Heterotrophic Plate Count

vii



Envircnmental
Protection

2024 BWS FAD Annual Report

IAR
1

ISAC
ISWG
LAP
LFA
LFHMIP
LiDAR
LUPs
MAP
MOA
MODIS
MS4
NMP
NOV
NRCS
NTU
NYCFFBO
NYS
NYSDEC
NYSDOH
NYSDOT
0&M
OST
PAA
PFAS
PRISM
RBP
RCMP
RWBT
SAP
SCADA
SEQRA
SFI
SMIP
SMP
SPDES
SSTS
sSwc
SWAT

InactivationRatio

Inflow and infiltration

Invasive Species Advisory Committee

Invasive Species Working Group

Land Acquisition Program

Local Flood Analysis

Local Flood Hazarditigation Implementation Program
Light Detection and Ranging

Land Use Permits

Management Assistance Program

New York City Memorandum of Agreement
Moderate Resolution Imaging Spectroradiometer
Municipal Separat&torm Sewer Systems
NutrientManagemen®lan

Notice of Violation

Natural Resources Conservation Service
NephelometricTurbidity Unit

New York City-Funded Flood Buyout Program
New York State

New York StateDepartment of Environmental Conservati
New York State Department of Health

New York State Department of Transportation
Operation and/laintenance

Operations Support Tool

Public Access Area

PolymeraseChain Reaction

Partnership for Regional Invasive Species Management
Riparian Buffer Acquisition Program

Riparian Corridor Management Plan

Rondout West Branch Tunnel

Streamside Acquisition Program

Supervisory Control anData Acquisition

State Environmental Quality Review Act

Stream Feature Inventory

Stream Management Implementation Program
Stream Management Program

State Pollutant Discharge Elimination System
SubsurfaceéSewageTreatmentSystem

Surface Water Criteria

Soil Water Assessment Tool

viii



List of Acronyms

SWCD
SWPPP
SWTR
TASC
TCR
TTHM
USDA
USEPA
USFS
USGS
WAC
WaLlS
WAP
WDRAP
WFMP
WFP
WOH
WQSP
WRRF
WR&R
WSP
WWTP

Soil and Water Conservation District
StormwaterPollution PreventionPlan

Surface Water Treatment Rule

Terrestrial Aquatic Sciencé&sonvergence

Total Coliform Rule

Total Trihalomethane

United States Department of Agriculture

United States Environmental Protection Agency
United States Forest Service

United States Geological Survey

Watershed Agricultural Council

Watershed Lands Information System
Watershed Agricultural Program

Waterborne Disease Risk Assessment Program
Watershed Forest Management Plan

Whole FarmPlan

West of Hudson

WaterQuality StreamProjects

Water Resource Recovery Facility

New York City Watershed Rules and Regulations
Water Supply Permit

Wastewateil reatmenPlant



Envircnmental

rotaction 2024 BWS FAD Annual Report




Introduction

1. Introduction

In the early 1990s, New York City embarked on an ambitious program designed to protect and

enhance the quality of the Cityods drinking wa
simple premise: it is better to keep water clean at the source thantathoget contaminated and
clean it up | ater. Over the past 30 years, Ne

international model for source water protection.

Promulgated in 1989, the federal Surface Water Treatment Rule (SWTR) requires all public

surface water systems in the United States to filter their water for the protection of public health.
Water suppliers could apply for a waiver from the filtration negquents, but only if they could

meet stringent water quality, disinfection and source protection criteria. The New York City
Department of Environment al Protection (DEP),
supply, believed that the Catskill/lDelaar e porti on of the Cityds sys
waiver. Following an initial application, DEP received the first Filtration Avoidance

Determination (FAD) in January 1993, and has maintained a filtration waowéinuouslysince

that time. In January 2023, DEP marked the 30th anniversary of the first FAD. DEP has spent or
committed more than $2.9 billion to implement an array of programs that target both existing and
potential sources of contamination. The result is that Merk City consumersontinue to

enjoy affordable, high quality water.

Essential to the success of these efforts are the strong relationships developed between DEP and
key water supply stakeholders including the watershed communities; tbeaky

organizations; environmental groups; and federal, state, and local govemgentn c i es. DEP®
investments are designed to meet the twin goals of water quality protection and preservation of

the economic vitality of watershed communities. DEP empbmgsofthe largest workforce in

the watershed and scores of additional jobs areextearough direct and indirect employment

from DEPO&6s contracts. Project funding and t ax
annually. Projects completed enhance the quality of life for local residents in many ways, for
example by providing reliablend inexpensive wastewater treatment or increasing resiliency

from fl oods. I n addition, DEPOs r esédhelocali rs an
tourism economy.

The cornerstone of DEPO6s source water protect
scientists into existing and potential sources of water contamination, and the detailed
characterization of land use and land cover in the watershed. As climate cheglgeates,

maintaining resiliency is essential to confronting its growing impacts, including droughts,

intensifying wildfires, and storms that bring heavy rainfall followed by drciightconditions.

These challenges put increasing pressure on bothtinfrasct ur e and communi ti e
proactive approach more critical than ever. A

1
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tens of thousands of samples are collected annually throughout the watershed. Each year DEP
performs hundreds of thousands of laboratory analyses. Based on the information collected
through its monitoring and research efforts, DEP has crafted a watersiectipn strategy that
focuses on implementing initiatives that address current potential pollution sources and prevents
the creation of new sources while working to minimize the risk of new contamination, ensuring
long-term sustainability and resilienay the face of a changing climate.

In December 2022, the New York State Department of Health (NYSDOH), in consultation with
United States Environmental Protection Agend$iEPA), issued migtourse update to the 10

year FAD issued in 2017. The Revised 2017 FAD calls for continuation of major program

elements, with targeted enhancements and adjustments where needed. DEP protection strategies
have continued to evolve over thespd0 years, based on program success; changes in watershed
conditions; climate change impacts and projections; apdawed monitoring and science. The
Revised 2017 FAD continues these trends and p
continued success.

This annual report covers the period January 1, 2024, through December 31, 2024, and is
compiled to satisfy the requirements of the 2017 FAD. Material in this report is organized to
parallel the sections of tHéAD. Figurel.1 andFigurel.2 depict the impressive level of
accomplishment over the past thidge years. The programs, each designed to target specific
pollution sources, have touched nearly every

While the report focuses primarily on the efforts of New York City, it is important to recognize
that DEP works in partnership with many agencies, organizations, and communities throughout
the region to achieve its goals. These partnerships are vita totiinued success of the source
water protection program and recognize the need to strike a balance between protecting water
guality and the fact that the watershed is home to tens of thousands of people. The contributions
of many of these groups are ackvledged throughout this report. The other private,

governmental, community, academic, and-poofit entities that share a role in this complex

effort are too numerous to list. However, DEP gratefully acknowledges their ongoing help and
support.
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New York City East-of-Hudson

Watershed Protection & Partnership Programs

As of December 2024
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1 Map includes projects directly managed by DEP. Wastewater
and stormwater projects implemented by the City's
watershed partners are not mapped.

* Includes acquisition projects closed or under-contract. Most WAC easement
properties coincide with Forest Management Plans andjor Whole Farm Plans.
<’
A& {Kensico s
Reservoir.

** Excluding Reservoir Acreage

*** County/Municipal Parks, Land Trusts, etc.

***¥WAC WFP & FMP boundaries often overlap each other, existing NYC Fee
& Easement land, and 'Other Protected Land, resulting in shared acreage.
WAC WFP & FMP acreage includes the entirety of the parcel with a plan.
DATA SOURCE:

NYCDEP BWS WPP 12/24

Produced by BWS WPP GIS (JRT) 22025

Figurel.1l New York City Eastof-Hudson watershed protection and partnership progre

as of December 2@2
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Federal and State Objective Water Quality Compliance

2. Federal andState Objective Water Quality Compliance

During 2024, DEP continued its comprehensive water qualdyitoring efforts. New
York Citydébs sampling program is far more exte
Each year, the DEP collects tens of thousands of samples in the watershed and in the distribution
system. In 2024, DEP collected approxietaid6,700 samples and conducted 650,000 analyses.
Notably, the City complied with the objective criteria of the Surface Water Treatment Rule
(SWTR) (USEPA 1989).

By the tenth of every month, DEP provides the results from its extensive monitoring
program to the USEPA and NYSDOH via the monthly Water Quality Report. As an unfiltered
drinking water supplier, the City must meet the SWTR specified objective criteria and
demonstrate this in the monthly Water Quality Report. The information provided below
summarizes compliance monitoring conducted during 2024.

2.1 Surface Water Treatment Rule Monitoring and Reporting

SWTR monitoring includes raw water monitoring for fecal coliform concentrations,
turbidity, and disinfection/contact time (CT) values; entry poionitoring for chlorine
residuals; distribution system monitoring for chlorine residuals and coliform bacteria levels; and
guarterly monitoring in the distribution system for total trihalomethanes and haloacetic acids
(HAAD5). In 2024, all monitoring sampdecomplied with thresholds defined by the SWTR.

2.1.1 Raw Water Fecal Coliform Concentrations (40 CFR Section 141.71 (a)(1))

In 2024, the Catskill Aqueduct between Kensico Reservoir and the Catskill/Delaware
Ultraviolet Light Disinfection Facility (CDUV) were offline. Therefore, no Catskill Aqueduct
effluent fecal coliform samples were collected for the year. The Delaware Agjedtluent
from Kensico Reservoir exhibited fecal coliform concentrations in water prior to disinfection at
levels less than or equal to 20 fecal coliforms 100/ml in at least 90% of the samples collected
during the year, as calculated by-sronth runningoercentages.

As shown inFigure2.1, in 2024 the highest simnonth running percentage of positive raw
water fecal coliform samples at the Delaware Aqueduct effluent from Kensico Reservoir was
0.55%, well below the maximum percentage of positive samples allowed under the SWTR.
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Figure2.1 Percent fecal coliform samples >20 CFU/100mL over the previous six month:
CatskilFDelaware System, 2022024.

2.1.2 Raw Water Turbidity (40 CFR Section 141.71(a)(2))

The Delaware Aqueduct effluent from Kensico Reservoir exhibited turbidity levels less
than or equal to 5 NTU in water prior to disinfection for the entire 2024 calgadafigure
2.2). No samples were collected from the Catskill Aqueduct in 2024 because $kél Cat
Aqueduct south of Kensico Reservoir was offline.

2.1.3 Raw Water Disinfection/CT Values (40 CFR Sections 141.71(b)(1)(i) and

141.72(a)(1))

CT values recorded each day during the year for the Catskill and Delaware systems
produced net inactivation ratios (IAR) greater than or equal to 1.0. CT was achieved using both
ultraviolet lightand chlorine. For Cryptosporidiumsl@g inactivation was achieved with UV
with a minimum log inactivation of 2.00. For Giardia, the requiréag3nactivation was
achieved with Aog using UV plus dlog using chlorine other than from January 8 to Faiyr@,

2024, and again from May 13 to 15, 2024, when dtig3was achieved with UV. The minimum
log inactivation from UV for Giardia was 2.09.
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Figure2.2 CatskilFDelaware source water turbidity, January 1, 202¢ember 31, 2024.

The net IAR using chlorine for-lbg Giardia inactivation when it was needed was
calculated adding the IAR from two segments. The first segment of the Delaware Aqueduct from
Kensico to Shaft 19 at the CDUV was used for both aqueducts because the fiesitsagime
Catskill Agueduct was offline from Kensico to
second segment IARs from CDUV to Hillview. The actual lowest net IAR4ogIGiardia
using chlorine in 2024 was 1.2 for the Catskill Aqueduct and 1. héobtlaware Aqueduct.

2.1.4 Entry Point Chlorine Residual (40 CFR Sections 141.71(b)(1)(iii) an@l41.72(a)(3))

As required, continuous monitoring for free chlorine residual was maintained at the
distribution entry points throughout 2024, and at no time did the concentration fall below 0.2
mg/L for more than four hours.

2.1.5 Distribution System Disinfection Residuals (40 CFR Sections 141.71(b)(1)(iv) and
141.72(a)(4))
Of the 15,059 samples measured for residual chlorine within the distribution system
during 2024, alivere greater than or equal to 0.01 mg/L, except for 13 samples that equaled 0.00
mg/L.

2.1.6 Trihalomethane Monitoring (40 CFR Section 141.71(b)(6)) and HAAS5 Monitoring

(40 CFR Section 141.171)

The analysis for trihalomethanes in 2024, performed quregterly basis, resulted in a
maxi mum tot al trihal omethane (TTHM) value of
performed on a quarterly basis, resulted i n a

7
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The highest TTHM quarterly running annual average during 2024, recorded during the
third quarter, wag0e g/ L, a | evel bel ow the regul ated | ev
guarterly running annual average, recorded duringdimh quarter, wa89¢ g/ L, a | ev el
the regulated |l evel of 60 eg/L.

2.2 Total Coliform Monitoring

2.2.1 Monthly Coliform Monitoring (40 CFR Section 141.71(b)(5))

Within the distribution system, coliform monitoring indicated monthly levels of total
coliforms below 1.9% for all 12 months 2024 Figure2.3). Thenumber of compliance
samples analyzed in 2024 for total coliforms was 9,244, of which 42 were total coliform positive,
and none were E. coli positive. The annual percentage of compliance samples that were total
coliform positive was 0.5%. Since 1994, D&&s collected 316,579 coliform compliance

samples, and only 17 of them have tested positive for E. coli.
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Figure2.3 Monthly percent positive total coliform samples, NYC distribution system,-20z
2024.

Heterotrophic plate counts (HPC) were alll
free chlorine residual in 2024. Zero percent of the samples had an undetectable free chlorine
residual or HPC >500 CFU/mL. This meets the requirements that a free chisrthalde
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maintained at representative points in the distribution system, and that no more than 5% of the
free chlorine residual samples be undetectable in any two months.

2.2.2 Chlorine Residual Maintenance in the Distribution System
During 2024, DEP continued to ensure adequate levels of chlorine throughout the
di stribution system, by maintaining chlorinat
conducting spot flushing when necessary, and operating two permanent tioloto@ster
stations to improve the chlorine residual levels for the Fort Tilden, Roxbury and Breezy Point
areas (Rockaway Peninsula) in Queens, and for Staten Island. As a result of these steps,
detectable chlorine residuals were maintained throughewtigiribution system in 2024.
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3. Environmental Infrastructure

3.1 Septic Programs

Since 1997, DEP has committed over $190 million to rehabilitate, replace, and maintain
septic systems in the West of Hudson (WOH) watershed through several programs managed by
the Catskill Watershed Corporation (CWC) as described below.

The Septic Rehabilitation and Replacement Program funds the repair and replacement of
septic systems serving singta two-family residences. In 2024, CWC reimbursed 256
residential septic repairs, including 38 second time repairs. To date, the programdel
more than 6,950 residential septic repairs throughout the WOH watershed.

The Septic Maintenance Program is intended to reduce septic system failures through the
subsidizing of regular septic tank purapts and maintenance. In 2024, CWC subsidized 714
septic tank pumyouts, for a cumulative total of over 5,700 puoyds since grgram inception.

The Expanded Septic System Rehabilitation and Replacement Program (formerly the
Small Business Septic Program) funds the repair or replacement of failed septic systems serving
eligible governmental entities, nfir-profit organizations, and small businesgners in the
WOH watershed. In 2024, CWC funded the remediation of 24 septic systems under the
Expanded Septic Program, for a cumulative total of 105 repairs since program inception.

The Cluster Septic System Program funds the planning, design, and construction of
cluster systems in 13 WOH watershed communities; operation and maintenance funding is also
available. No communities opted to participate in this program during 2024.

3.2 Community Wastewater Management Program

Administered by CWC, the Community Wastewater Management Program (CWMP)
supports the design and construction of community wastewater management solutions. To date,
the CWMP has completed 14 projects in Bovina, DeLancey, Bloomville, Hamden, Boiceville,
Ashland, Trout Creek, Lexington, South Kortright, Claryville, Shandaken, West Conesville,
Halcottsville, and New Kingston.

Highlights for 2024 include the completion of both the Halcottsville and New Kingston
projects, which commenced construction in July and November 2022, respectively. For the
Halcottsville sewer connection, all 45 sanitary lateral connections were completed in 2024. For
the New Kingston community septic system, 30 septic tanks were installed and associated
sanitary lateral connections were completed. DEP is pleased to regdhelCWMP has now
been concluded for the eligible communities identified in the 1997 MOA.

The Revised 2017 FAD also requires DEP to contract with CWC to fund a wastewater
solution for the Hamlet of Shokan in the Town of Olive. In August 2020, DEP approved a block
grant of $48.7 million for a WWTP serving the hamlets of both Shokan and Baécewilil the
project has since been in the qmanstruction phase. During the second half of 2024, DEP

10
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received and commented on the 95% design submissions for the Shokan WWTP, Boiceville
Force Main, Boiceville WWTP conversion, Shokan collection system, and SWPPP. DEP also
approved a revised block grant amount of $70.377 million to address project ceas@scr

which necessitated an amendment to the CWC funding contract. To fully complete-the pre
construction phase, the Town needs to obtain remaining project easements, the NYSDEC SPDES
permit, and final design approval from NYSDEC and DEP. CWC anticigfaeEown

completing this work in the first half of 2025 before putting the project out to bid for

construction in mieR025.

3.3 Stormwater Program

3.3.1 Stormwater CostSharing Programs
DEP pays for incremental costs associated with stormwater measures required solely by
the Citydéds Watershed Rules and Regul ations (W
complying with state and federal requirements. Pursuant to the 1997 MOA, CWAlsidrai
two separate programs to offset eligible WR&R compliance costs related to the design,
construction, and maintenance of stormwater pollution prevention plans and individual
residential stormwater plans: the WOH Future Stormwater Controls Progré@w-(48) and
the Future Stormwater Controls Paid for by the City Program (M@3).

The MOA-128 Program reimburses municipalities and large businesses 100% and small
businesses 50% for eligible WR&R costs. DEP has provided over $36.4 million to CWC for the
MOA-128 Program, of which CWC has reimbursser $.3.1million to program applicants
and transferred approximately $17.6 million to other eligible programs.

The MOA-145 Program reimburses lewwcome housing projects and sindidamily
homeowners 100% and small businesses 50% for eligible WR&R costs. Through 2024, CWC
has reimbursedpproximately $1.89 million to MOA-145 Program applicant$able3.1
summarizes projects approved for funding under both programs in 2024.

Table3.1 Summary of Stormwatd?rogram Applicants in 2024.

Applicant Project CWC Funding
Austin Brown (McMurdy Brook Subdivision $34,932.00
Subdvision)
Bearpen Mountain Sports Facility Sports Complex $43,238.52
Birchwood Sponsor LLC Subdivision $221,784.16
Catskill MountainLeague Costs Sports Complex $2,633.70
Clark Companies Parking Area $291,488.0C

11
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Applicant Project CWC Funding
Conestoga Investments LTD Residential $190,707.5C
DFF Enterprises LLC Subdivision $45,620.50
Edward Antonio Residential $11,724.00
Emily Reid Residential $26,202.58
Eric Makowski Residential $27,341.00
GDP Partners LLC Subdivision $563,155.0C
Kevin Jones Residential $87,472.42
Pacific Revocable Trust Residential $52,603.98
Tannersville Rip Van Winkle Lake Park Public Park $177,121.00
Windham NY Escape LLC Residential $530,079.12
Windham Ventures LLC Mini-golf Course $10,495.00
Worcester Creameries Corp Parking Area $70,126.58

3.3.2 Stormwater Retrofit Program

Jointly administered by DEP and CWC, SB®rmwater Retrofit Program provides
funding for the design, permitting, construction, and maintenance of best management practices
to address existing stormwater retrofit runoff in concentrated areas of impervious surfaces.

Through 2024, the program has completed 19 planning and assessment projects and
undertaken 80 stormwater retrofit projects. Among the projects undertaken in 2024, CWC an
funded a stormwater retrofit design at the Olive Free Library and a feasibilityadttity Pine
Hill Community Center; CWC and DEP worked with the Village of Margaretville and Town of
Jewett on conceptual designs of stormwater retrofit BMPs; and DEP and CWC conducted an
onsite evaluation of Beaver Street in the Village of Stamford tardete whether preliminary
design work may help assess the suitability of this location for a stormwater retrofit project.

12
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4. Protection and Remediation Programs

4.1 Waterfowl Management Program

Implementation of the Waterfowl Management Program continued without interruption
during 2024. The Waterfowl Management Program Annual Report, submitted on October 31,
2024, summarizes the programdés activity from
period from August 1 through December 31, 202
report to be submitted on October 31, 2025. Reports are also available on the DEP BEBsite (
websit§.

4.2 Land Acquisition
DEP6s Land Acquisition Program (LAP) per ma
lands in the Catskill/Delaware watershed through acquisition of conservation easements (CES)
and land in fee simple, both directly by the City and in partnership with thersiiat
Agricultural Council (WAC Farm and Forest CE Programs), Catskill Center for Conservation
and Development (Streamside Acquisition Program, or SAP), and local municipalities through
the New York CityFunded Flood Buyout Program (NYCFFBO).

In 1997, the City owned 3.4% of the land area in the Catskill/Delaware watershed, while
an additional 21.3% was owned by New York State and other public entities for a total protected
status of 24.7%. As of December 31, 2024, 41.4% of the Catskill/Delavedeeshed land area
has been permanently protected by the City, state, and others. Appendix A Table 1 describes
natural resources and features on Qitgtected lands and CEs acquired pursuant to the FAD.

The acreage shown in Appendix A Table 1 includservoir acres and is based on a GIS
analysis rather than surveyed acres.

DEP now owns or controls more miles of stream, and roughly the same acreage of buffer
land within 300 feet of watercourses and 1,000 feet of reservoirs, than are protected in the entire
Catskill/Delaware watershed by all other entities combined includewy Xork State. In total,
more than 36% of stream length and stream buffers, 73% of wetlands and deepwater habitats,
44% of forest cover and 65% of floodplains are under some type of permanent protected status.
Overall, the proportion of protected watertfeas in the watershed roughly equals or exceeds
the proportion of acres protected.

Figure4.1 depicts protected lands by basin, illustrating that in several high priority
reservoir basins the Citydéds | and hol-MGAngs hav
ownership. Through 2024, the Gibyvned or controlled a total of 188,817 acres of lanithe
Catskill/Delaware watershed, or 18.5% of the land area (excluding acreage under reservoirs).
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Figure4.1 Percent of langrotected in each Catskill/Delaware basin as of Decemb
2024.

4.2.1 Solicitation Goals

The Revised 2017 FAD requires the LAP to solicit 200,000 acres over theysaren
period 20182024. This metric was reduced from 350,000 acres in the original 2017 FAD based
in part on community concerns, negotiations with watershed stakeholders, antheswations
from the National Academies of Sciences, Engineering and Medicine.

Through the combined efforts of DEP and LAP partners, the 20@60@0FAD goal was
met in 2024. In 2024, DEP and LAP partners solicited 11,591 acres, with core LAP responsible
for 5,050 acres and the remainder representing the partner acreage cretiteapail the FAD:
572 acres solicited through the SAP, two acres solicited through the NYCFFBO, and 3,674 acres
solicited through the WAC Farm and Forest CE Programs. Acreage solicited through the SAP
and NYCFFBO are multiplied by five to yield a total FADIicitation credit of 6,541 acres for
WAC, SAP and NYCFFBO.

Since 1997, the LAP has solicited over 480,000 total acres, with most landowner contacts
now represented by+solicitations of previously solicited properties. This figure is a current
snapshot of total unique acres solicited at ator@ne ratio acrosall programs. For closed

14
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properties, surveyed acres are used for calculations; for all other properties, the most recent
solicited acreage is used for calculation. The solicited acreage changes over time due to
adjustments in project configuration and/or routine tax parcel updiaitesot as accurate as a
final survey.

Overall outcomes of LAP solicitations by basin and county since 1997 are listed in
Appendix A Table 2 and Table 3, respectively. Relatively high levels of positive responses
(measured by contracts executed or under negotiation) are seen among soloieddas in
EOH basins: 41% in Kensico and 67% in West Branch/Boyd Corners; positive landowner
responses in two WOH basins (Ashokan and Schoharie) are also at or above 31%. Similar
findings exist at the county level, with solicitations in Dutchess, Gréariaam and
Westchester counties resulting in positive landowner responses above 33%.

Since 2019, all core LAP solicitations have adhered to NYSR@ptoved modifications
that increased Surface Water Criteria (SWC) requirements in relation to other property
characteristics and prohibited outgoing solicitations in certain towns upon reapbicified
acquisition thresholds. As depicted in Appendix A Table 4, the LAP cannot undertake outgoing
solicitations in the towns of Andes, Walton, and Delhi, while Shandaken remains unavailable for
solicitation under Special Condition 10(c) of the 201at®Y Supply Permit (WSP).

4.2.2 Purchase Contracts

As depicted in Appendix A Table 5, the core LAP and partner programs executed 12
purchase contracts in 2024 comprising 354 acres at a fair market value of $1.79 million. The
average SWC is 50% for these properties, considerably higher than the cumukztage af
28% across all programs since inception. To date, DEP and LAP partners have signed 1,871
purchase contracts comprising 156,384 acres at a fair market value of $514.8 million (excluding
partner operating costs to administer the SAP and WAC CEgns). DEP has spent an
additional $44.5 million on LAP soft costs such as appraisals, environmental assessments and
surveys.

Figure4.2 depicts acreage signed to contract annually under core LAP and partner
programs since 1995. The low numbers of purchase contracts and acres acquired during the past
few years are attributable to the effects of the pandemic on the real estate markéname nées
of criteria for program eligibility. Project designs now involve more frequent subdivisions to
increase the amount of SWC that the City seeks to acquire while leaving more developable land
in private ownership.

15



Protection 2024 BWS FAD Annual Report

12,000

11,416
LLugy FEMA, NYC FFBO, or
SAP
9,961 )
10,000 - —y— “ WAC Forest CE
i 9,306

i " WAC Farm CE

8,000 B .00 O B I DEPCE

I DEP Fee

6,000

Acres

4,000

2,000 |t

0 1
) A » » & ‘: WD > 00 A D0 D D o
FEEEE TS TSI TS T s s s

Year Signed

Figure4.2 Annual acres secured by purchase contracts in the Catskill/Delaware
watershearganized by LAP programs 192924.

As depictedn Appendix A Table 6, DEP and LAP partners closed on 20 purchase
contracts comprising 915 acres in 2024. The average SWC is 41% for these properties,
considerably higher than the average of 28% across all programs since inception. Appendix A
Table 6 showshat projects closed in 2024 were valued at $5.2 million while Appendix A Table
7 provides tax lot details for these acquisitions. Appendix A Table 8 summarizes all acquired
lands in the Catskill/Delaware watershed by LAP Priority Area. Ttwgaks include 586 acres
t hat are outside the Cityds watershed but wer
it was difficult or impossible to subdivide tax lots that spanned the watershed boundary.

4.2.3 Transfer of Conservation Easement$o New York State

Pursuant to the 1997 MOA, DEP is required to convey CEs to New York State on all
watershed lands acquired in fee simple. During 2024, DEP continued to participate in
stakeholder meetings to explgretential changes to the model CEs granted to the State to allow
for certain new land uses, including public utilities and renewable energy infrastructure, pursuant
to the Revised 2017 FAD. Considering these discussions, DEP did not convey any new CEs to
the State in 2024. As of December 31, 2024, watershed wide, DEP has submitted and NYSDEC
has recorded 83 CEs on 1,093 properties (72,835 acres).
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4.2.4 New York City-Funded Flood Buyout Program

The NYCFFBO remained active in 2024, with four new appraisals ordered, one contract
executed, and five properties closed. DEP has appraised 50 properties to date through this
program, with 31 projects closed (13 owned by the City and 18 owned by mutiespathree
now under contract (one to be owned by the City and three to be owned by municipalities), and
five offers accepted or under review. Details on NYCFFBO projects closed or under contract are
provided in Appendix A Table 9.

4.2.5 StreamsideAcquisition Program

DEP administers the pilot SAP through a $13 million contract with the Catskill Center for
Conservation and Development (CCCD). In 2024, CCCD ordered three appraisals totaling 26
acres, executed three purchase contracts on 30 acres, and closed on #gueetpt@jng seven
acres. To date, the SAP has ordered 83 appraisals (including updates for time) on 77 properties,
which has resulted in 40 signed contracts on 320 asseshown in Appendix A Table 5, SAP
acquisitions average 76% SWC. To date, the 8a$closed on 36 contracts protecting 281
acres as shown in Appendix A Table 6.

As of the end of 2024, CCCD had expended $50,000 worth of incentive payments that
were developed in collaboration with watershed stakeholders to increase SAP patrticipation. This
includes $24,000 in total for twelve landowners whose properties contaasa8%% or greater
SWC and a total of $24,000 for eight landowners whose properties appraised at or below
$40,000; two of the latter landowners also received an additional $1,000 incentive payment
toward subdivision costs. Since late 2019, when all SAénitinees (financial and nefinancial)
were put in place, 16 out of 22 SAP transactions (73%) have involved incentive payments.

During 2024 DEP convened stakeholder meetings to explore issues related to the
modification and potential expansion of the SAP beyond the Schoharie basin, which requires
authorization from the NYSDEC pursuant to the 2010 WSP or a new Water Withdrawal Permi
that DEP anticipates taking effect in December 2025. Moving forward, the program has been
renamed the Collaborative Streamside Acquisition Program (CSAP) and, once authorized by
NYSDEC, is expected to be available throughout the WOH watershed whildiimgchu riparian
buffer | icense agreement as a new conservatio
contract through December 2027 to align with the term of the current FAD which requires the
City to continue implementing the SAP in accordance w210 WSP. DEP and CCCD will
need to negotiate and execute a new contract to implement the expanded CSAP.

4.2.6 Farm and Forest Easement Programs

DEP funds the Farm and Forest CE Programs through a contract with WAC that has been
extended through March 31, 2025 with a thyear successor contract scheduled to begin April
1, 2025. During 2024, WAC solicited the owners of 3,674 acres, appraiseprigétties
totaling 2,323 acres, signed one Forest CE contract (140 acres), and closed on two Farm CEs
(195 acres) and one Forest CE (128 acres).
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As summarized in Appendix A Table 6, WAC has closad total of 159 Farm CEs
protecting 28,424 acres and 10 Forest CEs protecting 3,110 acres within the Catskill/Delaware
watershed. It should be noted that two Farm CEs have recently been reduced by a total of
roughly 32 acres by local eminent domain extings in support of community driven projects
relating to wastewater management and utility infrastructure. The average WAC Farm CE
includes 29% SWC and the average WAC Forest CE includes 16% SWC

4.2.7 Water Supply Permit

The 2010 WSP authorizes the LAP to acquire up to 106,712 acres of land in the
Catskill/Delaware watershed through 2025, beyond the 102,287 acres that had been acquired as
of January 1, 2010. Between January 1, 2010, and December 31, 2024, DEP and L&P partn
signed contracts on 54,178 acres, leaving a balance of 52,534 acres for potential acquisition.
Throughout 2024, DEP engaged with watershed stakeholders and regulators to discuss the future
of core LAP and SAP expansion as a precursor to completigithe y 6 s appl i cati on
successor 2025 Water Withdrawal Perig part of those discussions, DEP agreed to have core
LAP cease all solicitation in Priority Areas 3 and 4 and to no longer acquire land in those priority
areas except under limited circumstances. In December 2024, DEP submitted additional
application mateals to NYSDEC for the successéfater Withdrawal Permihat is anticipated
to be issued when the 2010 WSP expires in December 2025.

4.2.8 Use of LAP-Acquired Land by Local Communities

The Revised 2017 FAD requires DEP to participate in a workgroup to assess
opportunities to use LARcquired lands to relocate development outside of floodplains. In 2024,
DEP continued to engage in preliminary discussions with one watershed town thatesiibmi
proposal in 2022. Conversations are expected to continue in 2025 after the town has completed
some investigative work to determine the feasibility of the proposed site. In addition, two other
municipalities have contacted DEP to discuss the retmtafi critical community infrastructure
from floodplains to LAPacquired lands. These discussions are still in preliminary stages and
DEP anticipates further discussions in 2025.

4.3 Land Management
DEP continues to focus on the management and stewardship -av@igd water supply
lands and CEs while supporting and promoting beneficial uses such as watershed recreation.

4.3.1 Fee Simple Lands

As of December 31, 2024, DEP managed 181,227 acres ed@Witgd fee simple
watershed and water supply lands; including 174,536 acres of watershed lands, comprised of pre
MOA lands, reservoirs, and properties acquired through the Land Acquisition Pragstanthe
1997 MOA. The average sized parcel acquired by the LAP under the MOA is 43 acres. The
largest contiguous assemblage of &ityned lands acquired by the LAP under the MOA totals
2,921acres. As the City acquires new, smaller properties under tieb Bllyout Program and
Streamside Acquisition Program, these lands are often isolated from othem@ig parcels
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and typically involve active neighbors; both factors contribute to property management
challenges.

Property Inspections

DEP inspects all Citpwned water supply lands pursuant to its monitoring policy. All
City-owned lands are posted with appropriate signage, and all properties receive a
comprehensive boundary inspection at least once every five years. These inspedtidas inc
traversing all property boundary lines to ensure proper survey monumentation and maintenance
of boundary lines over the long term. DEP records all property inspections and site visits,
including encroachments, in its Watershed Lands Information Syst%ailS) database.

Annually, DEP prioritizes ground inspections of properties into two categories based on
location, number of adjacent properties, uses conducted on the property, and history of trespass
or encroachments. AHIi gh Pr i oreationalduseparhistpreaf t i e s
encroachments or trespass, multiple, adjacent landowners, or an active DEP permit/project.
AStandard Priorityo properties are those wher
been observed, or road frontage and/orpublce ar e | i mited. DEP perfor
|l nspectionso on all Hi gh Priority properties,
Priority properties. Focused Inspections are significantly more involved than Site Visits. DEP
may change a tonmpogity atany tine depemding endhe circumstances, such as
the discovery of an encroachment.

Encroachments

DEP strives to cure encroachments when they are discovered eon@igygl lands. Once
an encroachment is identified and categorized as administrative (minor or major), or as a
criminal citation or violation under NYS Environmental Conservation Law, DERlcwies the
appropriate actions to pursue resolution with the Bureau of Roldé&ecurityBureau of Legal
Affairs, or the City Law Department.

In 2024, DEP identified 69 new encroachments on-@yed watershed lands, the
majority of which were categorized as minor. In 2024, DEP successfully cured 33
encroachments (13 reported in 2024, 20 from prior years); encroachment resolution remains an
ongoing activity.

Land-Use Permits

DEP issues land use permits (LUPSs) to qualified entities seeking opportunities for use or
occupancy of Cityowned lands pursuant to Chapter 17 of Title 15 of the Rules of the City of
New York. LUPs have a term of five years and may be renewed with DE&vapp.UPs
include conditions that are intended to protect water quality aneo@ityed property, assets, and
infrastructure. During 2024, DEP issued 41 new LUPs and renewed 166 existing LUPSs; these
include eight amendments to existing LUPs. DEP currendigages 1,202 active LUPs on City
owned water supply lands both inside and outside the watershed boundary.
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Agricultural Use

DEP allows for a range of agricultural uses on certain-Gitged properties by offering
agricultural licenses to watershed farmers, which include terms and conditions to protect water
quality. The most common agricultural use on City land is the hargestinay, but other
common uses include the planting and harvesting of row crops, and the pasturing of livestock.
Most farmers using City lands are enrolled in the Watershed Agricultural Program (WAP) and
use BMPs adapted for use on Gityned lands. Ovehe years, in collaboration with WAC,
DEP has allowed for the implementation of certain BMPs on City lands, application of nutrients
pursuant to a nutrient management plan, planting of cover crops, and the installation of fencing
and watering systems toport rotational grazing of livestock.

In 2024 DEP renewed 10 agricultural licenses and issued three new licenses. DEP
currently manages 126 agricultural licenses covering 2,909 acres aivzhigd watershed lands.

4.3.2 Conservation Easemerg

DEP holds 177 CEs on private properties totaling over 26,000 acres in the Catskill,
Delaware, and Croton watersheds. DEP conducts two annual inspections of all CE properties
pursuant to MOA requirements, including one ground inspection and one aeriatiotspg
helicopter; the latter is highly efficient for larger properties and allows DEP to inspect over
10,000 acres in one day. Violations that could pose serious water quality impacts are clearly
visible from the air. If problems are observed througihabmonitoring, ground inspections are
scheduled to further document any violations.

During DEPOG6s 2024 aerial inspections, no n
resolved one CE violation in 2024 that was associated with a timber harvest. Additionally, DEP
approved 10 landowner requests to engage Ht@ftgitioned activities, includinfpur timber
harvests, stream work to support a bridge replacement, and installation of a cell tower.

WAC performed all MOArequired farm and forest CE monitoring inspections in 2024,
which included both aerial and ground monitoring inspections for eagir@perty. WAC
reported five easement violations, three of which were resolved.

4.3.3 Watershed Recreation

DEP supports and enhances {oapact recreational uses of 19 reservoirs, two controlled
lakes, and thousands of acres of &ityned lands throughout the Catskill, Delaware, and Croton
watersheds. DEP continues to expand public access t@@itgd recreatinal lands while
supporting local economies through g¢oarism.

In 2024, DEP opened an additional 892 acres of watershed lands for recreational use,
increasing the total acreage available to the public to 155,843. This includes 80,977 acres of
Public Access Areas (PAAs), 29,436 acres of Access Permit Areas (APAg)GIE3Sf Day
Use Areas (DUAs), 35,086 acres of reservoirs, and 10,209 acresMQ#eaeservoir shoreline
(included with APAs irFigure4.3). PAAs allow for hunting, hiking, fishing, and trapping
without a DEP access permit, while APAs require a valid DEP access permit for activities such
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as fishing and hunting, as well as hiking within select APA areas. DUAs allow for activities such
as walking and picnicking without a permit. As part of an effort to expand recreational use of
City lands without a permit, a number of APA properties werereded to PAA properties

during 2024. While most shoreline areas require an APA permit for fishing, reservoir use and
fishing from a boat requires a DEP boat perfigure4.3 provides a breakdown of Ciywned

lands and reservoir acres openedrémreation since 2003, by recreational use categories.
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Figure4.3 City-owned lands and reservoir acres open for recreation.

DEP allows the use of fishing boats on water supply reservoirs for individuals who
register their boats and obtain a DEP boat tag. All boats must be steam cleaned before storage,
and they must remain on their assigned reservoir and within a specificdragesarea. Boat
owners must renew their registration every four years, with DEP limiting the number of
allowable boats per reservoir. In 2024, DEP issued 537 new fishing boat tags and renewed 4,317
expiring boat tags. DEP currently permits more than7i5fBhing boats that are stored at
Catskill, Delaware, and Croton reservoirs.

DEP6s recreational boating program on the
Schoharie reservoirs opened for the expanded season on May 1, 2024, and ran through October
31, 2024. In cooperation with CWC, DEP allows certified vendors to rent canokayaks for
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recreational use on CHgwned reservoirs. In 2024, a total of 1,178 canoes and kayaks were
registered with DEP for the season or rented for day use from qualified local businesses.

In 2024, DEP continued to coordinate with Ulster County to manage the Ashokan Rail
Trail, where DEP tracks recreational use with trail counters installed at each of the three
trailheads. Over 170,000 pedestrians and bikers utilized the trail in 2024 ghtaqartnership
with the Woodstock Land Conservancy and the NY/NJ Trail Conference, volunteer trail
stewards monitor the Ashokan Rail Trail during peak times, assist with enforcing trail rules, and
educate recreational users about source water protelctiDecember, DEP issued an LUP to
Ulster County to install a portable solar car charging station, which will provide visitors with a
free and sustainable way to charge their electric vehicles (EVSs). This is the first, publicly
accessiblelectric vehiclecharging station installed on Cigwned lands directly benefitting
recreational users.

In partnership with the Hunter Area Trail Coalition, DEP advanced the engineering phase
of an ADA-accessible section of the Hunter Branch Rail Trail. DEP also collaborated with the
Catskill Mountain Club, Delaware County, and Friends of the Bramley FineiTto relocate
the historic Bramley Mountain fire tower to its original location on lands now owned by the City.
Construction of the tower was completed in 2024 and the tower will be open to the public in
spring 2025. Additionally, DEP supported the omgpiise of 17 hiking trails spanning 67 miles
of City-owned watershed lands and engaged partners in planning the addition of several new
trails, including the Morris Hill Trail in Delaware County and the Pratt Rock Connector Trail in
Greene County.

In 2024, DEP issued six new permits to statensed guides, allowing commercial
guides to bring clients onto Citywned lands and reservoirs for recreational activities. DEP
currently maintains 64 active guide permits.

Since 2022, DEP has allowed for lempact recreational uses on Gityned lands by
organizations, schools, and stakeholder groups via a lefeeaof mi ssi on aut hori zed
Recreational Rules. In 2024, DEP issued 10 letters of permission for recreational uses of City
owned lands, including group educational activities, group hunting programs, and archeological
or natural resource investigayor act i vi ti es. These | etters of pe
responsiveness to ongoing requests for expanded recreational opportunities.

4.3.4 Deer Management
Healthy forests are a cornerstone of DEPO&s
strategies to reduce impacts from deer herbivory and promote forest regenerationawn&dy
lands. DEP coordinates with NYSDEC, regional sporting groups, and the |otadhu
community to improve deer harvesting opportunities on-@ryed watershed lands. In 2024,
DEP again participated in NYSDECG6s Deer Manag
issuing 526 DMAP permits to local hunters that resulted in 72 harvested dées(tcess rate).
Since 2012, DEP has issued 4,466 DMAP permits that resulted in 757 harvested deer over the

past 13 years (17% cumulative success rate).
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4.4 Watershed Agricultural Program

The Watershed Agricultural Council (WAC) administers the Watershed Agricultural
Program (WAP) using DEP contract funds and technical assistance provided by the U.S.
Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS), Delaware
County Soil and Water Conservation District and Cornell Cooperative Extension (CCE). The
USDA Farm Service Agency provides technical and financial assistance for the federal
Conservation Reserve Enhancement Program (CREP). The WAP reduces the risk aofiiegricul
pollution by developing Whole Farm Plans (WFPs) and implementing best management
practices (BMPs), along with establishing riparian buffers through CREP.

From 2023 through 2024, WAC, in coordination with DEP, completed a comprehensive
reconciliation and verification process of their program data resulting in modifications to some
of the programdés cumul ative BMP impilemeamdrads o
report.

To date, the WAP has developed 461 WFPs on 377 WOH farms and 84 East of Hudson
(EOH) farms. At the end of 2024, WAC reports that 272 WFPs (59%) remained active, including
205 WOH farms and 67 EOH farms. Of t htwe, 205 ac
ineligibleodo because they do not meet the WAPDOS
animal units.

During 2024, the WAP approved no new WFPs on WOH farms; one new WFP was
approved on an EOH farm. Two WOH farms went f
ineligibledo to Ainactiveo, - wel WOHbRaoti apd 1
Ai nactmsvewerfeariretiredod from the program. The
new WFP within 12 months. For the 276 active WFPs reported by WAC at the end of 2023, the
WAP conducted 250 annual status reviews (229 WOH, 21 EOH) during 2024, exceeding the
90%FAD metric. The WAP also completed 52 WFP revisions on 41 WOH farms and 11 EOH
farms.

In 2024, the WAP implemented 279 BMPs on all participating farms at a total cost of
$4,301,496. These figures include 155 structural BMPs (of which 49 were repair or replacement
BMPs on WOH farms totaling $822,115) and 65 nutrient management plans. Tthe AP
has implemented approximately 8,643 BMPs on all watershed farms at $74,598,823; these
figures include 7,825 BMPs on WOH farms ($67,010,862) and 818 BMPs on EOH farms
($7,587,961). In 2025, the WAP anticipates implementing approximately 200 BIMR©Ob
farms at an estimated cost of $6 million and approximately 35 BMPs on EOH farms at an
estimated cost of $1 million.

The Revised 2017 FAD requires the WAP to achieve several BMP design and
implementation metrics intended to reduce by 50% an existing backlog of BMPs identified in
WOH WFPs prior to January 1, 2017, while limiting the creation of a new backlog of BMPs
ideni fied after January 1, 2017. The 50% backl o
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identified but not yet implemented in WFP pollutant categork s well as previously
implemented BMPs regardless of pollutant category, in need of repair or replacement.

To serve as a baseline for the FAD metric, DEP and WAC adopted an official BMP
backlog list dated January 1, 2017, that is comprised of 1,754 BMPs estimated to cost $35.8
million, including 1,410 priority HfAnegonegs BMPSs
[-VI ($28.1 million) and 344 repair or replacement BMPs ($7.7 million). At the request of WAC,
DEP approved accepting component BMPs toward the goal of 50% backlog reduction metric
(196 component AnewoO BMPs, 28 component repai

Between January 1, 2017, and December 31, 2024, the WAP implemented 622 backlog
BMPs at a total cost of $14,061,744,-Vlincludin
($8,449,529) and 206 repair or replacement BMPs ($5,300,615). As required by thedRevi
2017 FAD, WAC repaired or replaced all viable BMPs designed and scheduled through the
calendar year 2022 by December 31, 2024. During this same period, the WAP completed designs
on 888 finewd0 backlog BMPs incl udi bagklog 82 ¢ ompl
component) and 292 completed designs not yet implemented (209 backlog, 138 component). The
WAP also completed designs for 208 repair or replacement backlog BMPs (206 implemented
and 2 completed designs not yet implemented).

Of the total 101 structural BMPs implemented in 2024, 45 were backlog BMPs (37
Anewdo and 8 repair or replacement) costing $2
$399,952 for repair or replacement BMPs). During 2024, the WAP anticipates designing

approxmat ely 23 Anewd backlog BMPs for i mplement
Between January 1, 2017, and December 31, 2024, the WAP deleted 463 BMPs (33%)
from the backlog |list (417 Anewo0 BMPs and 46

becoming inactive, changes in farm operations or practices, or internal data reporting
disoc epancies. As of December 31, 2024, the WAPEC
remaining BMPs, comprised of 207 fAnewd BMPs a

Since January 1, 2017, the WAP has planned or identified an additional 1,202 non
backlog BMPs (including new and repair or replacement BMPs) on active WFPs estimated at
$19,473,671. Out of these 1,102 newly identified BMPs, the WAP has implemented 864 new
(nonbacklog) BMPs and 132 ndvacklog repair or replacement BMPs totaling $1,740,757. The
nonbacklog BMP portfolio, more accurately described as a new backlog of BMPs, is being
generated primarily through extensive ongoing revisions to existing WF&snsaltation with
WAC, DEP submitted a report to NYSDOH evaluating the WAP metrics, as required by the
2017 Revised FAD, which assessed the adequacy of current WAP metrics and provided
recommendations for revised metrics and reporting.

During 2024, the WAP completed 65 new or updated nutrient management plans (NMPs)
on 61 active WOH farms and four active EOH farms. In the WOH watershed, 200 participating
farms followed NMPs, of which 197 (91%) are current (developed within the lastytaes.
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Additionally, 131 WOH farms participated in the Nutrient Management Credit Program in 2024.
Four farms left the NMC program, and one new farm was added (a decrease of three
participants). The WAP also implemented its ninth year of the Precision Feedéviarag

(PFM) Program, completing 18 new or revised feed management plans in 2024. The PFM
Program now has 57 active participants, including 35 dairy farms (22 in the Cannonsville basin,
eight in the Pepacton and five in the Schoharie basin) and 22 besf(feGnm the Cannonsville
basin, four in the Pepacton basin, one in Schoharie basin and one in the Rondout basin).

In 2024, the WAP enrolled two new contracts totaling 11 acres in the Delaware County
CREP/Catskill Stream Buffer Initiative (CSBI) pilot program, while two CREP contracts were
re-enrolled covering 18 acres of riparian forest buffers. No contacts wera#techior canceled.
CREP implements riparian buffers on agricultural lands; CREP/CSBI implements riparian forest
buffers on historical agricultural lands that are no longer actively farmed. As of December 31,
2024, there were 130 CREP contracts containj@gSLacres of riparian forest buffers in the
WOH watershed.

The WAP conducted 36 farmer education programs in 2024 attended by 1,191 total
participants, of which 649 were watershed farmers. At least 142 individual WAP patrticipants
attended at least one farmer education program during 2024, with highlights inch&ling
Catskill Regional Agricultural Conference, Spring Crop School, the annual WAC Farm Tour,
and Farm Legacy: Preparing for Ownership and Management Transition.

Finally, the WAC Economic Viability Program reaches thousands of people through its
Pure Catskills print guide;mewsletters, marketing website (Pure Catskills), and support of
regional events that promote the sale and marketing of locally sourced wdtpretucts. There
are currently 335 Pure Catskill members. The Economic Viability Program awarded 241 micro
grants in 2024 totaling $71,523.

4.5 Watershed Forestry Program

The WAC Forestry Program is a partnership between DEP, WAC, and the United States
Forest Service (USFS) that promotes wedinaged, working forests as a beneficial land use for
watershed protection. The WAC Forestry Program combines core DEP contraavitinds
USFS grant funding to support the development of forest management plans, the implementation
of forest stewardship activities through the Management Assistance Program (MAP), the
implementation of BMPs on active timber harvest projects, professranahg for loggers and
foresters, and educational programs for landowners and scasedl audiences.

In 2024, WAC funded the development of 22 forest management plans covering 2,708
acres. Two of these plans resulted in the new enrollment of 142 acres in the NYS Forest Tax
Law (480a tax abatement program), while the remaining 20 plans (2,566 acresgrdépdere
enrolled properties. A total of 60,250 watershed acres (57,501 WOH, 2,749 EOH) are enrolled in
480-a forest management plans funded by WAC. Landowners who enroll in this tax abatement
program agree to restrict development, limit subdivision,camamit to a rolling 16year

25



Environmental 2024 BWS FAD Annual Report

schedule of forest stewardship activities that help prevent conversion of forestland to other less
protective uses.

WAC also funded the completion of 115 MAP projects: 12 timber stand improvement
projects, 21 wildlife improvement projects, three invasive plant control projects, 17 tree planting
projects, and 62 landowner site visits. To date, the program has fundédVIAB5projects on
7,477 acres of forestland, with timber stand improvement and wildlife improvement representing
70% of all completed projects. The Revised 2017 FAD requires DEP, in consultation with WAC,
to assess and report by December 31, 2025, thetieéfieess of the MAP in supporting the
implementation of forest management plans. This will include a summary of any modifications
made to the MAP or additional improvements needed to promote good forest stewardship.

In 2024, WAC funded the completion of 43 erosion control BMP projects, which
included 17 streararossing projects on active timber harvest sites. WAC also loaned out 12
portable bridges and distributed 67 free BMP samples. Additionally, WAC complete@®® Cr
Trees for Tribs projects planting 470 trees and shrubs along 1,893 linear feet of streams.

WAC continues to maintain the interactive MyWoodlot.com website that educates forest
landowners through online modules and helps them develop customized goals and management
activities for their properties. The website contains 60 goals, 250 activities, @i eces of fih
too information, and 391 blogs and feature st
MyWoodlot.com profiles for a total of 493 profiles to date. WAC reports that 27,640 unique
users visited MyWoodlot.com during 2024. In consultation W#C, DEP submitted a report
to NYSDOH, as required by the 2017 Revised FAD, on the status and effectiveness of
MyWoodlot.com as a tool for understanding the needs and interests of family forest owners and
providing them the knowledge to make positive @ation decisions. This report affirmed the
effectiveness of MyWoodlot.com and made recommendations for continued improvements.

In collaboration with the NYS Trained Logger Certification Program and Cornell
Cooperative Extension, WAC sponsored 9 professional legaieing workshops in 2024
attended by 137 participants. Approximately 51 loggers working in the Catskill/Lower Hudson
region were ATrained Logger Certifiedo in 202

WAC and its partners sponsored numerous forest landowner education programs in 2024,
including 15 workshops attended by 459 participants. The Cornell Master Forest Owners
Program conducted 100 landowner visits whildv@ster Forest Ownergere available to assist
forest landowners in the watershed, primarily the Catskill region.

The Watershed Forestry Program implemented the following virtual apergon
schootbased education programs in 2024: Green Connections School Partnership Program,
Watershed Forestry Institute for Teachers, andNhe&rshed Forestry Bus Tour Grants
Program. Green Connections engaged 272 students during the@®23chool year, while 29
teachers attended the Watershed Forestry Institute. WAC sponsoreded8an bus tours were
attended by 2,167 participants, party New York City students.
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Additionally, the four watershed model forests hosted 50 educational programs and
outreach events for 2,828 participants including youth, forest landowners, loggers, and water
consumers. The Frost Valley Model Forest attracted 500 visitors. The SiuslasV Modst
hosted 500 youth and adults through their programs, Lennox Model Forest attracted no recorded
visitors, while the Clearpool Model Forest reached 1,828 visitors from East of Hudson and New
York City.

4.6 Stream Management Program

The Stream Management Program (SMP) contracts with basin partners to restore and
protect stream system stability and ecological integrity by promoting thedomgstewardship
of streams, riparian buffers and floodplains. SMP projects are identifiedytheoprioritization
process based on stream assessment and they are generally categorized as follows: Water Quality
Stream Projects (WQSPs), Flood Hazard Mitigation/Local Flood Analysis (LFA), Stream
Management Implementation Program (SMIP), and the Qla&keams Buffer Initiative (CSBI)
which is described in Section 4.7.

In 2024, the SMP completed three additional miles of stream feature inventories (SFIs),
bringing the total SFI length completed under the Revised 2017 FAD to more than 156.5 miles.
The SMP also completed three additional stream pfEure4.4), which taken together with
eight CSBI projects, results in 535 total completed projects treating 59 miles of stream since
program inception. Throughout 2024, DEP completed negotiations with four of the five SMP
basin partners for successor contractswhiatontinue the SMP through the term of the Revised
2017 FAD; the fifth contract is nearly finalized.

4.6.1 Water Quality Stream Projects

The 2017 FAD requires the completion of 24 WQSPs, at least eight of which shall be in
the Ashokan watershed and three shall be in the Stony Clove basin to support the Upper Esopus
Creek Watershed Turbidity/Suspended Sediment Monitoring Study. In NoveGhEr2EP
nominated two new WQSPs for NYSDOH approval under the FAD: the West Kill at Howard
Road Project in Lexington (Schoharie basin) and the Broadstreet Hollow at MU15 Stream
Restoration Project in Shandaken (Ashokan basin). Local SMP partners ceqstmnet
previously approved WQSP, the Batavia Kill at Red Falls Project 3, and repaired damage from
flooding immediately after construction at the West Kill Above Wolff Road Project.

Through 2024, a total of 22 WQSPs have been approved by NYSDOH under the Revised
2017 FAD, of which 14 projects have been completed, one project was withdrawn, and seven
projects are pending completion (including the two projects nominated in 2024). Théa&iV
completed six of the required eight WQSPs in the Ashokan watershed and all three WQSPs in
the Stony Clove basif.able4.1 summarizes the status of WQSPs at the close of 2024.
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Completed Stream Management Program Projects
West of Hudson Watershed as of December 2024 ‘
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Figure4.4 Location map of completed stream projects

Batavia Kill at Red Falls Project 3
The Batavia Kill at Red Falls contains the largest and most complex stream segments to

be addressed by the SMP to date. The stream reach of interest is approximately 6,000 feet in
length and includes multiple large hillslope failures where mass wastingxaassive erosion

into glacial lacustrine clay and till deposits historically cause significant water quality impacts.

The SMP completed Project 1 in two phases during 2021 at a cost of $2.1 million. In 2022,

the SMP completed Project 2 at a cos$bfl million, including 830 linear feet of stream and
floodplain restoration and hillslope stabilization. Project 3, completed in 2024, restored stability
and floodplain connection to 1,650 linear feet of stream extending upstream of Project 2 at a cost
of $2.5 million. Project 3 required two dewatering bypasses to handle the Batavia Kill flow, the
establishment of streambed grade controls using boulder riffles and rock cross vanes, streambank

stabilization via live stone revetment, and floodplain gradimdjravegetatiorfigure4.5
illustrates the Batavia Kill at Red Falls Project 3 after construction.
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Table4.1

Status of WQSPs toward fulfillment of the Revised 2017 FAD requirement.

Project Name Status Length Basin
(feet)*
Batavia Kill at Kast anis Completed 3,800 Schoharie
Bush Kill at Watson Hollow Completed 250 Ashokan
Batavia Kill at Red Falls Project 1 Completed 1,606 Schoharie
Batavia Kill at Red Falls Project 2 Completed 830 Schoharie
West Branch Neversink River at Clothes Pool Completed 760 Neversink
Hillslope Stabilization at Bull Run Withdrawn 300 Pepacton
East Kill at Colgate Lake Road Completed 700 Schoharie
Warner Creek Site 1 Completed 540 Ashokan
Warner Creek Site 2 Completed 560 Ashokan
Stony Clove Above Jansen Road Completed 1,600 Ashokan
West Kill Above Wolff Road Completed 750 Schoharie
East Branch Neversink River laadleton Completed 1,360 Neversink
West Branch Delaware River at Riverhaven Fe Approved 2,350 Cannonsville
West Branch Delaware River at Birdsong Farm  Approved 2,000 Cannonsville
Panther Kill Restoration Completed 450 Ashokan
Batavia Kill at Red~alls Project 3 Completed 1,650 Schoharie
East Branch Neversink River at Riley Brook Approved 2,200 Neversink
Elk Bushkill Restoration Completed 1,300 Ashokan
Batavia Kill at Red Falls Project 4 Approved 2,000 Schoharie
Hollow Tree Brook StrearRestoration Approved 1,080 Ashokan
West Kill at Howard Road Approved 1,100 Schoharie
Broadstreet Hollow at MU 15 Approved 1,300 Ashokan

*Lengths for approved projects are estimated; lengths for completed projects are final.
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Figure4.5 Batavia Kill at Red Falls Project 3 after restoration.

4.6.2 Flood Hazard Mitigation Program
The SMP supports the development of LFAs and the implementation of LFA
recommended projects in eligible West of Hudson watershed population centers. City funding is
also available to implement LFfecommended projects and other eligible projects through
CWCb6s Local FIl ood Hazard Mitigation | mpl ement ¢
City-Funded Flood Buyout Program. Several local flood hazard mitigation projects have also
utilized state or federal funding, which is encouraged by the FAD.

Local Flood Analyses

In 2024, DEP worked with the SMP basin partners to update the LFA Program Rules
pursuantto one oftree c ommendati ons in DEP6s 2023 FAD ev
Flood Hazard Mitigation Program: the need to update existing LFAs to account for new data and
shifting local priorities, and the need to develop new LFAs for fimahe locations that were
not originally identified when the Local Flood Hazard Mitigation Program was developed and
launched a decade ago. The updated LFA Program Rules expand LFA eligibility beyond
population centers to other locations that pose a significant flood inundati@mdsihere
opportunities may exist for reducing flood elevations based on newly developed criteria.

In 2024, the SMP commenced new LFAs in the Hamlet of Trout Creek (Town of
Tompkins, Delaware County) and the newly eligible Hamlet of Shokan (Town of Olive, Ulster
County). The Town of Olive also began the process of revising its 2017 LFA for the Hamlet of
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Local Flood Analysis Status
West of Hudson Watershed as of December 2024
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Figure4.6 Location map and status of Local Flood Analyses.

West Shokan. Two additional LFAs covering the Village of Margaretville and the Hamlet of
Lanesville, both initiated in 2023, were substantially advanced in 2024 and will be completed in
2025. To date, DEP has committed just over $2.2 million to LFA deredap with 24 LFAs
completed for 43 population centeFsgure4.6 depicts the locations and status of LFAs.

LFA-Recommended Projects

The Revised 2017 FAD requires the City to commit $15 million through the SMP to
support the implementation of 50 LF&commended projects. DEP already committed an initial
$7.1 million in five currently active SMP partner contracts, of which more thamiBién has
been committed to projects and more than $3.5 million has been expended. During 2024, DEP
committed an additional $7.9 million to the five SMP partner successor contracts, thereby
fulfilling the $15 million funding requirement in the RevisddllZ FAD once these successor
contracts register in 2025.
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In 2024, SMP partners awarded four grants totaling just over $1.9 million to support the
implementation of LFArecommended projects. These grants will fund the design of the Bonnie
View and Station Road replacement culverts in Pine Hill, the construdtibe &oute 23C
replacement culvert in Jewett, the construction of the Pangman Road streambank and floodplain
restoration project in Conesville, and additional modeling for the design of the Bridge Street
Bridge and floodplain restoration project in Pha@&mni Pursuant to the Revised 2017 FAD to
date, the SMP has awarded 40 grants supporting various phases of 25 distinct LFA projects.

CWC Local Flood Hazard Mitigation Implementation Program

In 2024, CWC funded three property protection feasibility studies for potential elevation
or floodproofing of floodprone structures, as well as a feasibility study to relocate a county
highway garage in Ashland; this brings the total number of feasibiliyies approved to date to
72. Of these, CWC received eight completed studies in 2024 bringing the total number of
completed studies to 70. CWC also funded the design of two property protection projects
including a residence in Phoenicia and the relooadf a municipal highway garage in the Town
of Halcott, bringing the total property protection design approvals to 21.

In addition, CWC funded the construction of an ursleed replacement culvert in the
Town of Halcott, and the elevation of two residences in the towns of Prattsville and Ashland.
Following Tropical Storm Debbie in August, CWC activated the EmergencynSDedris
Removal Program and funded two piebd stream debris projects in the Town of Prattsville.
Additional postflood stream debris removal applications from the towns of Andes and Roxbury
are pending while eligibility for federal funding is detersun

CWC approved three fuel tank anchoring projects in 2024. To date, CWC has approved
62 applications and funded the anchoring of 64 propane tanks (21,800 gallons) and 26 fuel oil
tanks (7,200 gallons).

After receiving CWC funding in 2022 to complete a relocation feasibility study, the
Village of Hunter continues to make progress on relocating its-fwode firehouse by
matching City funds through CWC with a $1.97 million design and construction gvarded
through NYSDECG6s Climate Smart Community Gran
additional CWC funding in 2023 to purchase a suitable parcel for relocation, which was closed in
2024. Both the design of the new facility and the buyout of the existailgy are underway.

New York CityFunded Flood Buyout Program

DEP contracts with CWC to fund the removal of structures on floodplain properties
acquired through the NYCFFBO. In 2024, one demolition was completed in the Town of
Shandaken. At least eight demolitions are planned for throughout 2025, including five
NYCFFBO properties that were closed in 2024.
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4.6.3 Stream Management Implementation Program

In 2024, SMP partners continued to meet with their local advisory councils and working
groups to implement recommendations made in stream management plans through the Stream
Management Implementation Program that supports locally driven projects.

Table4.2 summarizes the number of SMIP grants awarded in 2024 and total since
program inception in 2009. In 2024, SMP partners committed nearly $610,000 to 10 new SMIP
projects while completing 12 previously approved SMIP projects. To date, 340 SMIP grants
have ben awarded, of which 287 grants are complete, 26 are in process, and 27 have been
withdrawn.

Table4.2 Number of SMIP awards by category for 2024 and totals to date

SMIP Category 2024 Totaf
EducatiorandOutreach 4 92
RecreatiorandHabitatimprovements 1 29
StormwateandInfrastructurée Critical AreaSeeding 1 78
LandownerAssistance StreambaniRestoration 0 50
PlanningandResearch 4 62
FloodHazardMitigation? 0 29
Total 10 340

1 Includes 27 project grants that were awarded but later withdrawn.
2 Since 2018, flood hazard mitigation projects are tracked separately asddenmended projects to be
consistent with the Revised 2017 FAD.

4.6.4 Water Quality Monitoring Studies

The SMP conducts scientific investigations to support stream management strategies and
project implementation. A priority task is to continue contracting and collaboratindJwitéd
States Geological SociefySG9 to advance the 1@)ear FAD research study to investigate
turbidity production dynamics and reduction efforts in the upper Esopus Creek watershed. In
2024, DEP submitted the final biennial FAD research report and the USGS initiated new
geologic and geomohplogic investigations to increase thakhge of the monitored turbidity
production in the study area with the physical process and geologic sediment sources that supply
the monitored stream turbidity.

Other ongoing work included (1) continued streamflow, turbidity and/or suspended
sediment sampling at 32 USGS monitoring stations, some of which are funded through SMIP
grants; (2) continued remegensed surveys of 11 Bank Erosion Monitoring Study i83s;
repeat SFI mapping of turbidity sediment sources in Ox Clove Creek and Warner Creek
tributaries to Stony Clove Creek; (4) preparations for repeat SFI mapping of turbidity sediment
sources in Woodland Creek in 2025; and (5) providing technical suppamtdngoing research
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effort by University of Vermont and USGS researchers applying machine learning algorithms to
predict stream turbidity in the Esopus Creek watershed. Arpgmwed paper was submitted to

the Journal of American Water Resources Association in fall 202ditidwkal peefreviewed

research documentation included a poster presentation at the December 2024 annual meeting of
the American Geophysical Union in Washington, D.C.

4.6.5 Watershed Emergency Stream Response and Recovery Plan

The Revised 2017 FAD requires the SMP to coordinagtream and riparian emergency
recovery activities that may become necessary following flooding events with the Statewide
Programmatic General Permit for emergency responsesfmst recovery activiteas jointly
issued by NYSDEC and the US Army Corps of Engineers. The Statewide Programmatic General
Permit (NYSPGPL) was issued with an effective date of December 21, 2023.

In August 2024, NYSDEC and the United States Army Corps of Engineers activated
NYSPGR1 in response to severe weather events impacting several New York State communities
in the West of Hudson watershed. NYSRGR currently active for use in Delaware Ctoufor
poststorm recovery activities occurring within state and/or federally regulated waters, and
wetlands. The permit will remain active for two years following the activation.

4.7 Riparian Buffer Protection Program

DEP protects and manages riparian buffers as an essential component of its overall
watershed protection program., DEP6s Land Acqu
publicly owned, while privately owned buffers are managed and protected througgBihe
CREP, and other watershed programs.

4.7.1 Activities on City-owned or Controlled Land

DEPO6s L AP Hootdhuffarslan githed €ld@ of a watercourse as a principal
eligibility requirement under the natural featuceiteria set forth in the MOA. Within the
Catskill/Delaware watershed, 36.6% (91,607 acres) of all stream buffers are protected by fee
simple public ownership or conservation easements held by the City, state, WAC, local
municipalities, or land trusts. Thincludes lands protected by SAP. DEP now owns or controls
more stream length (727 miles) and roughly the same amount of land within stream buffers
(46,296 acres) as are protected in the Catskill/Delaware watershed by all other entities combined.

DEP carefully considers the presence or absence of riparian buffers when reviewing
requests for projects on Citwned lands. For example, when issuing agricultural use licenses,
DEP requires a minimum 3®ot buffer between farming activities and the atne Proposals
maintaining a larger buffer receive extra points in their rating. DEP reviews all land use permits
and proposed projects for potential impacts to riparian buffers, imposing permit conditions as
needed to avoid or mitigate these impacts. D&fRiies stream crossing permits as required by
NYSDEC and takes extra measures during forestry operations to select BMPs, such as temporary
bridges or arch culverts, to minimize impacts on streams and buffers.
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4.7.2 Catskill Stream Buffer Initiative

TheCSBlis&c omponent of DEPOGs Stream Management
the extent and functionality of WOH riparian buffers through vegetation mapping, riparian
corridor planning, buffer restoration, maintenance and monitoring, invasive plant removal, and
extensive education and outreach. DEP works with CSBI coordinators in four county soil and
water conservation districts who develop riparian corridor management plans (RCMPs) for
participating landowners and guide project design. Since 2009, county CSé&ihedors have
completed 202 RCMPs, including four new RCMPs in 2024.

Since 2009, the SMP has contracted with nurseries, including the Greenbelt Native Plant
Center and One Nature, LLC, to grow over 77,646 gadiaad trees and shrubs from locally
collected seed. In 2024, the Greenbelt contract closed with final pickugelwnery of 4,000
plugs to the Greene County Soil and Water Conservation District (SWCD) Plant Material Center.
Moving forward, Greene County SWCD will directly purchase and grow out seedlings for
distribution to other SMP partners implementing CSBI ptsjec

Table4.3 lists the eight new CSBI planting projects and two existing project extensions
completed in 2024; two of the eight new plantings were completed through the CREP/CSBI pilot
program. SMP basin partners completed CSBI buffer restoration on 15.2 acrearofstee
property spanning 3,825 feet of stream length. These projects installed 4,276 native Catskill trees
and shrubs and 650 willow stakes.

Table4.3 Summary of new CSBI projects completed in 2024.

Basin Name of Project Stream Lengtf Area
(feet) (acres)

Schoharie Gouda RBP 300 0.21
Schoharie DEP Snow RBP 565 0.95
Schoharie Dymond RBP 55 .04
Ashokan Spencer RBP 300 0.19
Rondout Scheirer RBP 325 0.25
Neversink Kremer RBP 75 0.05
Pepacton Urciolli CREP/CSBI 580 4.46
Cannonsville Kane CREP/CSBI 1,185 7.56
Cannonsville 2 extensions (prior projects) 440 15
Total 3,825 15.2

Since 2009, the CSBI has completed 300 total projects spanning more than 207.4 riparian
acres and nearly 27 miles of stream length. These projects installed nearly 110,164izdlon
trees and shrubs, in addition to plugs, tubelings, and cuttings fribomvaind dogwood species
(all native Catskill speciesligure4.7 depicts the locations of completed CSBI projects. The
Revised 2017 FAD requires the CSBI to revegetate a minimum of 10 streambank miles during
20182027. Through 2024, the CSBI has revegetated 10.6 miles.
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Completed Catskill Streams Buffer Intiative Projects
West of Hudson Watershed as of December 2024 /\
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Figure4.7 Map of Catskill Stream Buffer Initiative project locations.

To understand the factors affecting project success and design-tgilavaintenance
interventions, CSBI coordinators monitor projects for five years following installation to
document browse pressure, plant survival and growth rates, and to assesxtiversfks of
installation techniques. In 2024, 50 sites were monitored, and 19 sites were maintained.

Scheirer Riparian Buffer Restoration Project

In 2024, the Scheirer Riparian Buffer Restoration Project was completed along Chestnut
Creek in the Town of Neversink. This project enhances 325 feet of streamside buffer and
benefits water quality by providing a dense root network for improved solilistaind
groundwater filtration. A total of 85 trees and 50 shrubs were planted along the riparian buffer,
spanning a cumulative 0.25 acres. The project features 13 different species of Catskill native
trees and shrubs, increasing the native biodiversitiyeo§tream buffer, and creating habitat and
food sources for pollinators and native wildlife. Sullivan County SWCD installed a perimeter
fence along the project area to prevent deer browse and promote long term plant growth. This
project will continue tde maintained and monitored in the coming yearSudiivan County
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Figure4.8 Photo of Scheirer Riparian Buffer Restoration Project.

SWCD.Figure4.8 illustrates the recently installed planting of the Scheirer Riparian Buffer
Restoration Project.

Delaware County CREP/CSBI Pilot Program

A CREP/CSBI pilot program is underwayelaware County to assess the potential for
implementing riparian buffer planting projects that combine the federal incentive payments from
CREP with enhanced planting resources from CSBI. To date, nine projects have been completed,
planting three miles aftream and revegetating nearly 55 acres of riparian buffer.

In 2024, two CREP/CSBI projects were completed: the Kane planting in the East Brook
basin (priority #1 for CREP/CSBI) and the Uricouli planting in the Trout Creek basin (priority
#6 for CREP/CSBI). The Kane CREP/CSBI planting resulted in a total of hieglacres,
including 3.8 acres under CREP and 3.7 acres under CSHfi(gee4.9Error! Reference
source not found.andFigure4.10for a beforeandafter comparison). Overall, 1,185 feet were
planted. When the Kane CREP/CSBI planting is coupled with the adjacent 2019 Siegel
CREP/CSBI planting, both projects account for 8.9 acres and over a half mile of stream within
the East Brook bas. The Uricouli CREP/CSBI planting resulted in a total of 4.5 planted acres,
including 1.8 acres under CREP and 2.7 acres under CSBI. Overall, 580 feet were planted for a
total of 1,160 feet of bank length. Both plantings were identified as possible CRERgroject
sites via a survey sent in 202819 and subsequent targeted mailing in 2023.
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L

Figure4.10 After photo of Kane CREP/CSBI planting.
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4.8 Ecosystem Protection Program

4.8.1 Wetlands Protection Program

DEP protects wetlands through regulatory means, land acquisition, and multiple
stewardship programs. Wetland mapping and monitoring programs provide baseline information
to support these protection efforts.

Regulatory Review

DEP receives notification of applications filed in the watershed under Article 24 of the
New York State Environmental Conservation Law, Section 404 of the Clean Water Act, and
Connecticut state wetland regulations (Conn. Gen. Stat. Sed2?2# subsebf New York
towns within the EOH watershed voluntarily forward wetland permit applications to DEP for
review. DEP reviews these submittals and provides comment when alternatives that would avoid,
minimize, or mitigate wetland and water quality impactsacke nt i fi ed. DEPOGsSs com
lead to project plan modifications resulting in less overall impact and/or improved wetland
mitigation than originally proposed.

In 2024, DEP received 12 wetland permit applications for activities in FAD basins,
including eight New York State Article 24 wetland permit applications and four town permit
applications. The majority (nine) of the applications reviewed were in EOH FAD bEgjusg
4.11). WOH, DEP reviewed one permit in the Pepacton basin and two in the Schoharie basin.
Permanent wetland encroachments were minimal and limited to two applications totaling 0.01
acres associated with the construction of a sifegtaly residence and the repairafailing
septic system. Nine applications included adjacent area disturbance totaling 3.54 acres. Two
applications were for aguatic nuisance management and included no permanent disturbance to
wetlands or their adjacent areas.

DEP reviewed an additional 22 wetland permit applications in the Croton System,
including 10 NYS Article 24 and 12 town wetland perapplications Figure4.11). Only three
applications included permanent wetland disturbance totaling 0.35 acres associated with
improved road access to a utility and an equestrian center, and for a patio and mitigation
plantings. Ten applications included adjacent area disturbancesg@#6 acres. The
remainder of the applications did not involve permanent wetland or adjacent area impacts.

In 2024, DEP also reviewed and provided comments on the Proposed Rulemaking for
Potential Revisions to Freshwater Wetlands Regulations (6 NYCRR Part 664). DEP provided
recommendations to improve the jurisdictional determination process, and to adjust some
proposed wetland classifications and definitions to improve regulatory certainty and habitat
protection. In the absence of revised State wetland maps, DEP used its LIDAR derived wetland
coverage to estimate potential increases in state regulation in térsiveml.
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Land Acquisition

According to the National Wetlands Inventory (NWI) and NYSDEC freshwater wetland
maps, there are approximately 15,190 acres of wetlands in the Catskill/Delaware (CAT/DEL)
watershed. Since 1997, DEP has protected 3,075 acres or 20.2% of these wetlaglstshrou
Land Acquisition ProgranTable4.4 summarizes the acreage of wetlands protected through

acquisition for both the CAT/DEL and Croton watersheds.

Table4.4  Wetlands acquired or protectby LAP in the Catskill/Delaware and Croton

systems as of December 31, 202

% of
% of Total
- % of Total Total Wetlands
Description Acres Watershed
Acreage Lan_d or
Acquired Deepwater
Habitats

For Catskill/Delaware (Ashokan, Schoharie, Rondout, Neversink,
Pepacton, Cannonsville, West Branch, Boyd Corners, Kensico basins):
Total Acreage of Entire Watershed 1,048,660
Total Acreage of Wetlands (both NWI and DE€gjulated) in Entire 15,190 1.45%
Watershed (excluding Deepwater Habitats**)
Total Acreage of Deepwater Habitats in Entire Watershed 28,335 2.70%
Total Acreage of Wetlands and Deepwatabitats in Entire Watershed 43,526 4.15%
Tot al Lands Under Contract or CIl 15335 14.63%
Within those total lands under contract or closed:
Total Acreage of Wetlands (both NWI abBdEC-regulated, excluding 3,074 2.01% 20.24%
Deepwater Habitats**)
Total Acreage of Deepwater Habitats** 201 0.13% 0.71%
Total Acreage of Wetlands and Deepwater Habitats** 3,27 2.14% 7.53%
For Croton:
Total Acreage of Entire Watershed 212,700
Total Acreage of Wetlands (both NWI and Di€tjulated) in Entire 20,025 9.41%
Watershed (excluding Deepwater Habitats**)
Total Acreage of Deepwater Habitats in Entire Watershed 10,808 5.08%
Total Acreage of Wetlands and Deepwater Habitats in Entire Watershe 30,834 14.50%
Tot al | ands under contract or cl 1,986 0.93%
Within those total lands under contract or closed:
Total Acreage of Wetlands (both NWI and DE€Yjulated, excluding 97.1 4.89% 0.48%
Deepwater Habitats**)
Total Acreage of Deepwater Habitats** 1.6 0.08% 0.02%
Total Acreage of Wetlands and Deepwater Habitats** 98.7 4.97% 0.32%

* Source: SWP GIS, December 31, 2024. Note: Acres are calculated directly from areas of GIS polygons and
therefore may not match exactly other acreage totals submitted by DEP. Watershed statistics calculated from

LiDAR-derived 1m basin boundaries update®ii4.
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** Categories considered "Deepwater Habitats" include reservoirs or large lakes (L1), unconsolidated bottom
(L2UB), riverbeds (RUB & RRB) or streambeds (RSB). Categories considered wetlands include Palustrine Systems
and exclude th®eepwater Habitats classes as well as all upland (U), and unconsolidated shore (L2US).

A Includes fee, conservation e dARamkpreVM@Alancand f arm easem
Statistics produced by J. Tuscanes, BWS WPP GIS, 1/15/2025

Wetland Monitoring

DEP gains information on the characteristics and functions of watershed wetlands
through its wetland monitoring program. DEP has collected vegetation, soils, artérong
hydrologic data from numerous wetlands and seasonal pools throughout the CAT/DEL
watershed for more than a decdéegure4.12). These data provide benchmarks to guide
wetland protection and management efforts and identify ecological trends from factors such as
surrounding land use, climate change, or invasive species.

In 2024, DEP added five seasonal pool wetlands to the monitoring program, bringing
total pools in the program to 51. Water quality data (pH, dissolved oxygen, temperature, and
specific conductivity) were collected from seasonal pool sites throughoutathengrseason.

Reference Wetland & Seasonal Pool Monitoring Locations
West of Hudson Watershed as of December 2024
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Figure4.12 West of Hudson Wetland Study Sites 2024.
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Spring adult breeding amphibian and invertebrate surveys, and amphibian egg mass counts were
also conducted.

DEP added two vegetated reference wetland monitoring sites in the Rondout and
Ashokan reservoir basins, bringing the total monitored sites to 27 across the WOH watershed.
Soil temperature, water table elevation, and plant cover data were collectedesiceefeetlands
throughout spring, summer, and autumn 2024.

In 2024, DEP continued its partnership with New York Natural Heritage Program
(NYNHP) to help develop statewide wetland assessment method@eggl6pment of Wetland
Assessment Protocols in New Yorklew York Natural Heritage ProgrgnTo date, DEP has
evaluated 14 wetlands using this methodology.

Wetland Mapping

Work was completed on the contract to expand the 2015 light detection and ranging
(LIDAR) wetland mapping pilot study to the entire watershed in 2022. In 2024, DEP completed
an accuracy assessment for the WOH portion of the watershed. Wetlands statedvig@0
randomly selected points to determine whether they were correctly represented as wetland or
upland in the LiDARderived coverage. The LiDARerived coverage correctly mapped 62% of
the points that fell within wetland areas, whereas the NWI iecluhly 33%. Conversely, the
LiDAR coverage incorrectly included only 2.6% of upland areas as wetlands, compared to 1.3%
for the NWI. A similar assessment will be completed for EOH in 2025. These assessments will
inform additional editing needs for the LAIR-derived wetland coverage.

DEP Forest Management Program

DEP conducts an interdisciplinary review of its proposed forest management projects to
ensure longerm responsible stewardship of natural and cultural resources on City lands. As part
of this review, DEP wetland scientists delineatesite wetlands thadre treated as exclusion
zones in which no disturbance is permitted under normal circumstances. Moreover -fibet-100
wide area surrounding wetlands is considered a special management zone, within which tree
removal and equipment operation are limited2024, DEP delineated 11 wetlands comprising
6.01 acres at two proposed forest management projects on City lands. These delineations also
provide DEP with fieldscale data on the characteristics of wetlands on City lands and inform
remote wetland mappirgfforts.

Education and Outreach

In 2024, DEP wetlands staff continued to participate in education and outreach events
including an environmental education event at the Hunter Mountaintop Arboretum. DEP staff
also led a group of watershed partners and community scientists on a towgadra @ity lands
in the Rondout Basin.

4.8.2 Forest Management
DEP implements its Watershed Forest Management Plan (WFMP) to maintain a healthy,
resilient forest on NYC watershed lands that will continue to protect water quality. Much of this
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work is achieved through commercial timber harvests that are publicly bid and overseen by

project foresters. Considerable planning goes into the selection, development, and review of

these Forest Management Projects (FMPs) which includes drawinghongn expertise

through DEPOs Forestry Interdisciplinary Tech

The Forestry Program bid out four new FMPs in 2024 and registered the twaf-East
Hudson Forest Stewardship contracts. A full range of site conditions were experienced in 2025,
with the spring and early summer being rather wet leading to saturated soiédelsummer and
early fall saw remarkably little rain in the watershed leading to a drought warning and the most
active wildfire season for many years. These extreme conditions lead to projects such as Scutt
Mountain North and Southslope FMPs being slawn for extended periods in the early
summer because of the potential for excessive rutting on skid trails, and other projects such as
Shavertown Heights and Quarried Coves FMPs shutting down during the height of the drought
due to concerns about possiblildfire ignitions. These delays on active harvests also resulted in
two FMPs that had been planned to go to bid in 2024 being pushed out td 20@3.5 lists
the projects that were put out to bid in 2024 and ones that are being worked on for bidding in
2025.

Table45 Forest Management Projects awarded in 2024 and planned for award in 2025.

Award  Project Name FMP # Basin Acres
Year
2024  Highland 5221  Ashokan 182
2024  Little Bear 5222  Schoharie 64
2024  Bungalow Brook 5205 Neversink 61
2024  Carpenters Eddy East 5116  Cannonsville 103
2024  EOH Stewardship 5082 New Croton 123
Contracts

Total 533
2025  Old Sholam 5211 Rondout 131
2025 Rocky Knob 5054 Pepacton 70
2025  Tonche Gap 5207 Ashokan 122
2025  Sugarloaf Ravine 5263 Rondout 57
2025 Myers Road 5210 Neversink 142
2025 Carpenter 6s 5202 Cannonsville 227

Total 749

In addition to planning and bidding out new FMPs, WOH Forestry Program staff spent
significant time overseeing 12 FMPs that were active during all or a portion of 2024. These
projects involved over 2,030 acres of forest land straddling all three WestlebHitorestry
regions (Ashokan/Schoharie, Neversink/Rondout, Cannonsville/Pepacton). The active projects
ranged from an 8&cre ash salvage and thinning in the Town of Neversink on properties that
were acquired in 2008 and 2020, to a-B6ve commercial fewood, thinning, and group
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selection cut on Ashokan ReservoirM©A lands in the Town of Hurley, and a X@8re ash
salvage and patch cut in the Town of Kortright discussed below.

During phases of active management on City FMPs, DEP forestersragailar contact
with contractors and make frequent site visits to ensure compliance with BMPs incorporated in
the Harvest Plan. Problematic site conditions, whether excessively wet or dry, can dramatically
increase the amount of time the project forestéeds to spend overseeing a harvest. While there
were a couple of large complex harvests that fell into this category in 2024, there was also one
project where the seasonal timing of work and the operator combined perfectly.

The Wright Brook FMP is a medium sized (108 acres) harvest in the upper reaches of the
Cannonsville Basin. The project plan was based on an assessment of inventory data that
identified a significant component of ash in a part of the watershed that wget imdested with
Emerald Ash Borer. The areas of concern have an overstory that is primarily white ash and these
stands will undergo a large reduction in basal area thrBuggrald Ash Borerelated mortality
if no intervention occurs and those trees tieatain will not be able to achieve crown closure.

The understory in these areas contains many species, such as American beech, striped maple,
ironwood, and hasgcented fern, that impede regeneration of a diverse forest. Hence, the project
area was deemed high risk of transitioning to an undesirable forest state of low species and
structural diversity and a proliferation of Beech Bark Disease if no intervention took place. One
of the main goals of this project is to therefore improve future forest catmopasnd structure

by creating an opportunity for desirable regeneration.

In the summer of 2024, forestry staff treated interfering beech growth in preparation for
the harvest. On August'the harvester mobilized equipment to the site, completed access and
log landing improvements, and began tree cuffiigure4.13 andFigure4.14). Due to an
experienced logging crew with specialized equipment, close communication with the project
forester, and an unusually dry spell, the work was completed before the end of September. The
project generated over 160,000 board feet of white ashwtradmost 100 cords of firewood in
the local residential heating market.

Forest Inventory and Planning

In 2024, DEP continued to make progress on its revision of the\®aidrshed Forest
Management Plara FAD deliverable due in 2027. The 20A/atershed Forest Management
Plancharacterizes Citpwned forest lands at watershed and reservoir basin scales based on
inventory data collected by the US Forest Service and augmented through a contract that
inventoried lands acquired between 2011 and 2017Wdtershed Forest Management Plan
revision will provide plans for individual reservoir basins (with somensasggregated EOH),
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Figure4.13 Wright BrookFMP access road improvements.

rather than for the watershed as a whole, as was provided in the originAVEQIR. To

support this basHfiocused effortstaff devoted considerable time to merging the USFSated
inventories into a single database. The merged inventory data can be sorted to allow the four
forestry regions to assess forest management concerns and priorities for each basin.

4.8.3 Invasive Species

In 2024, DEP continued to implement the Invasive Species Management Strategy,
originally submitted as a FAD deliverable in 2016 and updated in 2022. The strategy outlines
actions to prevent new introductions of invasive species; to detect new infestatilyrend
respond to them rapidly; to control and manage existing populations to support specific projects;
to mitigate the impacts of species that cannot be otherwise managed; and to restore sites to
prevent further impacts. This work is predominantlyomeplished through intragency
collaboration and external partnerships.

Intra-Agency Collaboration

The Invasive Species Working Group (ISWG) was formed within DEP in 2008 to
develop and implement a scieAgased, comprehensive plan to identify, prioritize, and address
invasive species threats to the water supply. The ISWG met twice in 2024 to diggnisg on
projects and collaborate on invasive species management challenges, including an updated

46



Protection and Remediation Programs

Figure4.14 Wright Brook FMP patch cut in ash stand

decontamination protocol to include motor flushing to prevent the spread of aquatic organisms in
boat motor cooling compartments.

Partnerships

New York State Invasive Species Advisory Committee

DEP has a seat on the New York State Invasive Species Advisory Committee (ISAC),
created through state legislation in 2007 to provide information, advice, and guidance to the New
York State Invasive Species Council on invasive species impacts, prevesgiolation,
detection, and management. In 2024, the ISAC continued to address the development of a New
York State economic assessment of invasive species impacts, updates to the prohibited and
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regulated invasive species lists, and new programs that are being developed throughout the state
to address climate change. DEP attended four ISAC meetings in 2024.

Catskill Regional Invasive Species Partnership (CRISP)

DEP continued to work regionally with partners on invasive species management in the
Catskill region. In 2024, DEP continued work with CRISP to run a volunteer program to manage
invasive species along the Ashokan Rail Trail and to conduct restoratiom@lanareas
impacted by the emerald ash borer. DEP patrticipated in CRISP quarterly meetings and served as
chair of the steering committee.

Lower Hudson Partnership for Regional Invasive Species Management (PRISM)

DEP continued to participate in the Lower Hudson PRISM and completed a term on the
steering committee for the PRISM at the end of 2024. DEP worked closely with partners on the
Beech Leaf Disease Coalition and installed a pilot deer fence, an emergiegysinahe region
to address the regeneration challenges that result from the rapid loss of beech trees from this
disease.

Early Detection and Rapid Response

DEP continued several rapid response efforts to eradicate early detection species in 2024
including completing the fourth year of ftdtale treatment of the hydrilledydrilla verticillata)
infestation in New Croton Reservoir. Contractors with Solitude Lake Management treated 250
acres of nearshore area with herbicides containing fluridone (Sonar H4C, Sonar One, and Sonar
Genesis). The treatment achieved excellent results in the downginedon of the reservoir in
2024. However, the upstream easterrtiporcontinued to see hydrilla growth due to challenges
in maintaining target herbicide levels under higher flows in that area.

Late in the 2024 growing season, large portions of hydrilla beds were exposed due low
water levels, resulting from drought and increased diversion of Croton water into distribution.
Desiccation and freezing from exposure may result in significant hydrdfrgality and reduced
tuber production, which will be assessed in 2025.

For the seventh consecutive year, DEP attempted to control water ch&sapat (
natang in New Croton Reservoir just below the Muscoot Dam. Multiple large rain events in
2023 spread floating mats of plants downstream from Muscoot Reservoir along the shoreline of
New Croton Reservoir. Ulster County Community College interns, with supportDieP staff,
were unable to remove all plants and an alternative approach is under consideration.

Princess treeRaulownia tomento9avas reported on DEP lands along the Ashokan Rail
Trail by members of the public. Three fHaring trees and several small saplings were
identified and treated or removed with assistance from CRISP in 2024 in a continued effort to
keep this species o proliferating.
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Control and Management

DEP continued to manage priority invasive species on City lands through manual and
mechanical removal, herbicide applications, and biological control in 2024. Species were
targeted based on the threat they pose to specific project areas and incleeenmilée weed
(Persicaria perfoliatd, Japanese knotweeRdynoutria japonicyg Asiatic bittersweetGelastrus
orbiculatug, and common reedPfragmites australjs

In partnership with DEP, the Sullivan Cour8WCDwas awarded a Landscape Scale
Restoration grant from the USFS to implement an integrated pest management approach to
managing hemlock woolly adelgiddelges tsuggen eastern hemlocki6uga canadengsis
forests in the watershed. Work on this project is planned to start in 2025. DEP submitted two
new grant applications in 2024; one for USFS Bipartisan Infrastructure Law funding to support
hemlock silvicultural treatments in combination with biocontr@ldaior releases, and the other
for Landscape Scale Restoration funding in partnership with WAC to work with local businesses
to help develop a forest stewardship services market in the WOH watershed.

Mitigation of Impacts

DEP continued to participate in a Monitoring and Managing Ash project to identify
lingering ash trees in 2024. DEP staff and Ulster County Community College interns monitored
four ash mortality plots throughout the WOH watershed. A lingering ash treecteased! near
the Ashokan Reservoir by DEP staff, and one was reported in the East Fishkill Unit by a member
of the public. More information about tiMonitoring and Managing Asproject is available at
https://www.monitoringash.org/

In 2024, DEP continued to monitor the infestation of Zebra mud3stssEena
polymorpha in the New Croton Reservoir. DEP deployed artificial substrate samplers and
collected plankton samples at locations throughout the New Croton Reservoir to monitor
settlement and track larvabncentrationsKigure4.15). Zebramussel numbers continued to
expand in New Croton Reservoir in 2024. Veliger concentrations increased approximately 6.5
times at water quality sampling Site 4 (CNC4) and over 35 times at Site 1 (CNC1) in 2024
versus 2023. Settlement on artificial subssatso increased, with peak density reaching
approximately184,000 individuals®im 2024, up from 6,300 individuats? in 2023. DEP is
collaborating across directorates to track this infestation, prevent its spread, and prepare for and
respond to infrastructure impacts. Infestation risk of CAT/DEL reservoirs by zebra mussels is
considered low as their water chemistry,ezsally calcium and alkalinity, is limiting for larval
and adult survival.

The Forest Ecosystem Monitoring Cooperative funded collaboration between DEP and
the Harvard Forest to develop a tool that remotely monitors forest canopy cover and condition in
the WOH and EOH watersheds was completed in spring 2024. DEP staff cantosé thv@iew
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Figure4.15 Adult zebra mussels on a substrate sampling plate in New Crt
Reservoir.

a map that highlights areas in which the fore
declines in forest canopy due to pests, stress, clearing, blowdowns, or human disturbances,
identifying potential impact mitigationeeds Figure4.16).

Restoration

DEP continued to implement its restoration plan for the former lakebed exposed
following the 2021 removal of the Chia Lin Dam, located in the Boyd Corners Reservoir basin.
A contracted licensed pesticide applicator treated the common reed present nftheaghird
time in 2024 to facilitate the establishment of a native plant community, which will be
augmented with native plantings in 2025 and 2026.
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4.9 East of Hudson NonPoint Source Pollution Control Program

The EOH Nonpoint Source Pollution Control
regulatory efforts and other initiatives to address nonpoint pollutant sources in the four EOH
FAD basins: West Branch, Croton Falls, Cross River, and Boyd Corners.

4.9.1 Wastewater Programs

Septic Programs East of Hudson

DEP supports Westchester and Putnam counties in their efforts to reduce the potential
impacts of improperly functioning or maintained septic systems. Westchester County, Putnam
County, and their respective municipalities continue to implement the sepiicerments of the
NYSDEC MS4 General Permit, which obligates municipalities and counties to implement
programs for the inspection, maintenance, and rehabilitation of septic systems.

DEP previously partnered with the New York State Environmental Facilities Corporation
(EFC) to implement the Septic System Rehabilitation Reimbursement Program in priority areas
of the EOH Catskill/Delaware watershed and basins hydrologically connedteri@ooton Falls
Reservoir (i.e. Bog Brook, Diverting, East Branch, and Middle Branch). Since 2023, DEP
manages this program-house. In 2024, DEP completed the annual direct mailings to eligible
residents to promote the program and issued reimbursefoed septic repairs; eleven were
completed in the West Branch and Boyd Corners basins with the remaining five in the Cross
River, Croton Falls, and upstream, hydrologically connected basins.

EOH Community Wastewater Planning Grant Program

Pursuant to the 2017 FAD, DEP developed a grant program, administexesvby
England Interstate Water Pollution Control Commisstorprovide funding to EOH watershed
municipalities for preliminary planning of community wastewater solutions for eight areas where
septic systems may impact water quality. DEP completed the summary FAD report in 2022.

Video Sanitary Sewer Inspections

DEP implements an inspection program for targeted portions of the sanitary sewer system
located within the West Branch and Croton Falls basins. DEP completed the Comprehensive
Summary Report of these selected areas and notified the Town of Carmel gpwtion
results in 2022.

4.9.2 Stormwater Facility Inspection and Maintenance

The Facility Inspection and Maintenareogram ensures that previously constructed
stormwater remediation facilities continue to function as designed through routine inspections.
Mai ntenance is completed under the warranty i
firstyearandtheef t er under DEPO&s maintenance program
follow procedures contained in the maintenance contract. During 2024, DEP inspected all
facilities, with 58 facilities requiring vegetation removal, 49 requiring sediment and/os deb
removal, 14 requiring stone riprap repairs, 11 requiring tree removal, and seven requiring seed
and mulch. All stormwater facilities are functioning as designed.
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4.9.3 Stormwater Retrofit Grant Program

DEP funds a grant program through the EOH Watershed Corporation (EOHWC) for
eligible municipalities to construct the stormwater retrofits needed to satisfy municipal permit
obligations under Section IX.A.5.b of the NYSDEC MS4 General Permit. The MS4 Permit
mandates that EOH watershed municipalities achieve nonpoint source phosphorous reductions
through the construction of stormwater retrofits. DEP contracted with the EOHWC to provide
$22 million to support the design and construction of stormwater retirofite EOH FAD
basins and those basins upstream of the Croton Falls Reservoir. Through 2024, EOHWC
expended or committed approximately $6 million of the initial payment and associated interest
for retrofit projects in the West Branch, Boyd Corners, CRigsr, Croton Falls, and upstream
hydrologically connected basins. Since incept
estimated 460 kg P/yr. from these basins.

4.10Kensico Water Quality Control Program

Kensico Reservoir in Westchester County is a terminal reservoir that provides the last
i mpoundment of Catskill/ Del aware water prior
such, DEP prioritizes water quality protection efforts in the Kensico basin.

4.10.1 Septic Reimbursement Program

DEP previously implemented the Kensico Septic System Rehabilitation Reimbursement
Program through a contract wilf-C. Since 2023, DEP directly reimburses eligible homeowners
for repairs to failing septic systems or to connect those systems to an existing sewage collection
system. The program is voluntary, with the goal of encouraging property owners to inspect their
sefiic systems and, if failing, rehabilitate them. During 2024, DEP mailed the annual program
reminder letter to all eligible residents ansuied two septic reimbursements.

4.10.2 West Lake Sewer

The West Lake sewer trunk line, owned and maintained by Westchester County, conveys
untreated wastewater to treatment facilities located elsewhere in the county. DEP previously
funded the installation of a sanitary sewer remote monitoring system foutikditre to provide
reattime detection of problems such as leaks, system breaks, overflows, and blockages. To date,
there have been no overflows or concerns, and the units appear to be working well. In 2024, DEP
conducted an annual visual inspection @ titunk line to assess the condition of exposed
infrastructure. DEP also conducted routine partial inspections throughout the year related to
ongoing maintenance of Kensico stormwater BMPs near the line. DEP noted no defects or
abnormalities.

4.10.3 Video Sanitary Sewer Inspection
DEP implements an inspection program for targeted portions of the sanitary sewer system
|l ocated within the Kensico basin. DEPG&6s contr
Report of selected areas and notified the Town of Mount Pleasant of the inspestilts in
2022.
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4.10.4 Stormwater BMPs

DEP has constructed stormwater management and erosion abatement facilities
throughout the Kensico basin to reduce pollutant loads to the reservoir. DEP and its contractor
inspected and maintained these facilities throughout 2024, according to the O&Nhgside
(Figure4.17). Maintenance consisted of grass mowing, weed whacking, seeding and mulching,
vegetation removal, fallen tree removal, swale repair, rip rap repositioning, and sediment and
debris removal. All BMPs are performing as designed.

Bureau of Water Supply
BMPs in the Kensico Basin

Environmental
Protection

LEGEND:
Stormwater BMP Type

WESTCHESTER COUNTY

Stream Channel and Bank Stabilization (14)
Outlet Stilling Basin / Outlet Stabilization (13)
Extended Detention Basin (11)

Road Stabilization (3)

Road Drainage Improvement (3)

Parking Area Stabilization (1)

Sand Filter (1)

Other BMP (6)
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Figure4.17 Stormwater best management practices in the Ken
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4.10.5 Wildlife Sanitary Surveys
DEP conducts sanitary surveys at the Kensico Reservoir as a proactive measure to
identify and remove wildlife excrement before it washes into the water supply and potentially
el evate fecal coliform | evels. | mitaB/8ulvdysat DEP 6 s
KensicoReservoir Table4.6). Of the 2,666 fecal samples collected, 73% were attributed to
passerine birds, 14% were to Canada geese, 6% to-taiee deer, 6% to rabbits, and the
remaining to bobcat, raccoons, coyote, and unknown mammals. All samples were removed from
the property fdbwing collections.

Table4.6  Kensico Reservoir 2024 wildlife sanitary surveys.

%) §_ — c « GC-’ cC— —
£E%% o S5 8 % g 8 T% T% 3L B
S8 T5 4d__% o) 3 2 > Q c 8 nE L ESE TY
§ $ A % s <0 a 4 S 3 8 O i8 OE8 B a

3 = ad o o= O
Jan24 3 1 0 7 0 0 0 1 0 9
Feb24 5 55 1 7 6 0 0 0 0 69
Mar-24 5 17 0 14 1 0 2 3 6 43
Apr-24 4 3 0 3 2 0 56 21 0 85
May-24 5 2 0 0 0 1 295 67 6 371
Jun24 4 2 0 0 0 0 13 96 1 112
Juk24 4 5 0 1 3 0 0 385 0 394
Aug-24 5 0 0 0 0 0 0 464 0 464
Sep24 4 21 0 5 5 0 0 207 3 241
Oct24 5 0 0 0 2 0 0 689 1 692
Nov-24 4 36 0 66 1 0 0 9 4 116
Dec24 4 5 0 63 1 0 0 0 1 70
Totals 52 147 1 166 21 1 366 1,942 22 2,666
Percent by 6% 0% 6% 1% 0%  14% 73% 1%  100%
Species

4.10.6 Spill Containment Facilities

DEP maintains spill containment facilities in and aroledsico Reservoir to improve
spill response and recovery. In 2024, DEP conducted routine maintenance at the spill boom sites
to ensure they are available in the event of a spill. In June, a minor vehicular leak of diesel fuel
occurred at DH p8ailityD®peedyidra absorbeéhthneterial was applied to the
impacted asphalt surface. No spills impacted the reservoir in 2024.
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4.10.7 Shoreline Stabilization

Shaft 18

Since the Catskill/Delaware Ultraviolet Disinfection Facility began operating, all Kensico
water flows through the Del aware Effluent Cha
shore. DEP completed shoreline stabilization near the effluent chan@#22rto maintain
turbidity levels in compliance with state and federal water quality standards.

Upper Effluent Chamber

As part of the Kensic&astview Connection project and reconstruction of the Upper
Effluent Chamber, DEP will stabilize the shoreline, replace the existing Malcolm Brook turbidity
curtain, and remove sedi ment neaingconbubbanti nt ak e
continued design of the shoreline stabilization project and design is roughly 90% complete.
Construction is anticipated to commence in 2026.

4.10.8 Other Activities

Turbidity Curtain

In 2024, DEP continued to monitor and inspect the extended primary curtain and the
backup turbidity curtain that are designed to direct flows from Malcolm Brook and Young Brook
farther out to the main body of Kensico Reservoir. Based on the most regattims, no repair
work was required. The curtains appear to be functioning as intended.

Westchester County Airport
DEP continues to review activities proposed at or in relation to the Westchester County
Airport due to its proximity to Kensico Reservoir.

In November 2023, Westchester County initiated SEQR environmental review for the
Westchester County Airport snow equipment storage building. Although the project does not
require DEP approval of a stormwater pollution prevention plan (SWPPP), DEP didtraque
opportunity to review the SWPPP report and plans to ensure no adverse impacts to Kensico
Reservoir. In December 2024, DEP received a Draft Supplemental Environmental Assessment
prepared for the activity pursuant to the requirements of the NatiomabBmental Policy Act,
and in accordance with Federal Aviation Administration Order 5050.4B.

Westchester Countyds website notes that th
coming months and will not | ead to expansi on
the current passenger limit, or elimination of the voluntary curfewernaght flights.

The Rye Lake Filtration Plant is proposed by Westchester Joint Water Works on airport
property in the Town of Harrison. DEP issued an approval of the SWPPP in May 2023 and a
separate tree clearing amendment to the SWPPP in December 2024. In October 2024,
Westchester Joint Water Woribtained a NYSDEC Industrial SPDES Permit for stormwater
and potable discharges and a NYSDEC Article 24 Wetlands Permit.
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Westchester County installed a newid2h water main in the vicinity of the airport on
New King Street in 2024 to addrgssr- and polyfluoroalkyl substanceBFAS contaminated
water supply wells at various commercial facilities in the area.

Park Place at Westchester is a private-§88ce parking garage proposed in the Town of
North Castle. DEP formally approved the SWPPP in December 2024.

In accordance with a 2019 NYSDEC consent order, Westchester County prepared a site
characterization work plan to ass€¥sASand other groundwater contaminants at and near the
airport, which was accepted into the NYSDEC Brownfield Cleanup Program. NYSDEC released
a draft remedial investigation work plan in October 2022. DEP reviewed and commented on this
plan in 2022; the plaremains under review by NYSDEC.

Since identifying an uncapped landfill at the airport in 2015, Westchester County has
performed sampling and laboratory analysis of groundwater, surface water, landfill soils, and
accumulated iron flocculent. Results of soil samples collected from egjlgite indicate
exceedances for certain metals and mercury. The landfill/soil mound is expected to be addressed
through Westchester Countyds participation in
landfill is still under investigation and has beemoiporated into the remedial investigation work
plan mentioned above.

On December 13, 2024, a small aircraft crashed in the median of Interstate 684 near the
Rye Lake portion of Kensico Reservoir in the Town of Harrison. An unknown amount ef high
octane gasoline leaked onto the grass area of the median but did not adeanearby storm
drain about 50 feet north of the crash site. A section of absorbent boom was placed around the
storm drain inlet as a precaution but there was no impact to Kensico Reservoir.

4.11 Catskill Turbidity Control

Due to the nature of the underlying geology, the Catskill watershed is prone to elevated
levels of turbidity in streams and reservoirs. High turbidity levels are associated with high flow
events, which can destabilize stream banks, mobilize streambedsispeechd the glacial clays
beneath the streambed armor. The design of the Catskill System considers local geology and
provides for settling within Schoharie Reservoir, Ashokan West Basin, Ashokan East Basin, and
the upper reaches of Kensico Reservoir. Wmagmal circumstances, the extended detention
time in these reservoirs is sufficient to allow the turbidigysing clay solids to settle out and the
system easily meets the SWTR turbidity standards (5 NTU) at the Kensico effluent. Occasionally
after exteme rain/runoff events in the Catskill watershed, DEP has used aluminum sulfate
(alum) as chemical treatment to control high turbidity levels.

Since 2002, DEP has undertaken several studies and implemented significant changes to
its operations to better control turbidity in the Catskill System. DEP has implemented many of
these measures pursuant to the 2002 and 2007 FADs and the Shandakearicu@aghlum
SPDES permits. A comprehensive analysis, the Catskill Turbidity Control Study, was conducted
by DEP with the Ganne&lemingHazen and Sawydoint Venturdan three phases between
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2002 and 2009. DEP implemented several alternatives based on the results of this study: a
systemwide Operations Support Tool (OST) that allows DEP to optimize reservoir releases and
diversions to balance water supply, water quality, and environmentatiobge an

interconnection of the Catskill Aqueduct at the Delaware Aqueduct Shaft 4 to improve overall
system dependability; and structural improvements to the Catskill AQuedudtsttipr

facilities. The CatskilDelaware Interconnection and the Catskqueduct stopshutter facilities
projects achieved functional completion in 2016.

4.11.1 Catalum Consent Order and Environmental Review

Rain events in October and December 2010 caused elevated turbidity levels in the
Ashokan Reservoir. In addition to alum at Kensico, DEP also utilized the Ashokan Release
Channel as part of a strategy previously approved by NYSDORJSE®A to ensure all
drinking water standards were met. Using the channel raised concerns from communities along
the Esopus Creek downstream of the reservoir.

In February 2011, NYSDEC commenced an administrative enforcement action against
the City for alleged violations of the Catskill Aqueduct Intake Chamber Catalum SPDES Permit
(NY0264652) regarding operation of the Ashokan Release Channel and alum add&EN
and DEP negotiated a consent order to resolve the alleged violations, which took effect in
October 2013. The consent order included penalties, environmental benefit projects, a schedule
of compliance, and an | nt e moperatoel ease Protoco

Consistent with the consent order, DEP requested a modification to the Catalum SPDES
Permit in 2012 to incorporate turbidity control measures in water diverted from Ashokan
Reservoir and to postpone dredging of alum floc at Kensico Reservoir until canpétertain
infrastructure projects. The proposed modification is subject to environmental review under the
State Environmental Quality Review Act (SEQRA), for which NYSDEC is lead agency. Below
is a timeline for the Catalum environmental impact stateiftes) development:

A NYSDEC released a draft scope for the Catalum EIS for public comment from April
9, 2014, to August 29, 2014. More than 550 commenters submitted more than 900
comments.

A The final scope was issued on March 22, 2017, and it took into consideration
feedback from the public review process and includes responses to the comments
received.

A draft DEIS was submitted to NYSDEC on May 30, 2019.
NYSDEC released the DEIS for public comment on December 16, 2020.
DEIS public hearings were held on February 4, 2021 and March 3, 2021.

o o To D>

The public comment period for the DEIS closed on June 16, 2021. Over 1,300
comments were received.
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On January 10, 2022, NYSDEC issueil &pe for the Supplemental Environmental
Impact Statement for the Catalum SPDPeE®mit Modification 0 hiclwrequires DEP,

as the project sponsor, to prepare a Supplemental Draft Environmental Impact
Statement that is limited to analyzing the specific adverse environmental impacts that
were not addressed or inadequately addressed in the DEIS.
(www.dec.ny.gov/docs/permits_ej_operations_pdf/catalumsuppeisscgpe.pdf

On February 9, 2022, NYSDEC issuefiGombined Notice of Intent to Prepare a
Supplemental Draft Environmental Impact Statement (SDEIS) and Notice of
Acceptance of ScopeThe combined notice was published in the Environmental
Notice Bulletin and reflected the January 10, 2022 Scope docufBétz. Region 3
Notices 2/9/2022 NYS Dept. of Environmental Conservatjon

During 2023 and 2024, DEP and NYSDEC continued reviewing comments submitted
in response to the DEIS and discussing the scope olp@ednentaDEIS.

On October 5, 2022, DEC announced a draft modification to the Interim Release
Protocol for review and comment by the Ashokan Release Working Group.

On July 1, 2024, DEC and DEP issued a Revised Interim Release Protocol for the
Ashokan Reservoir.
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5. Watershed Monitoring, Modeling, and GIS

5.1 Watershed Monitoring Program

5.1.1 Routine Water Quality Monitoring

To ensure the delivery of higluality drinking water, DEP conducts extensive water
guality monitoring encompassing all areas of the watershed, including sites at aqueducts and
water supply intakes (keypoints); streams; reservoirs:@ityed water resouecrecovery
facilities (WRRFs) and private WWTPs. DEPO6s w
documented in the Watershed Water Quality Monitoring Plan and its associated addenda, which
are designed to meet the br oadrequiements. Thef DEPO s
overall goal is to maintain an objectibased water quality monitoring network capable of
providing scientifically defensible information that can be used to protect and manage the New
York City water supply.

The plands objectives have been defined by
with input from regulatory agencies and other external stakeholders. The plan prescribes
monitoring to achieve compliance with all federal, state, and local regulatioasthederms of
the Revised 2017 FAD (NYSDOH 2022); support water supply operation and modeling efforts;
and ensure delivery of the best water quality to consumers. Many specific objectives fall within
each of these major areas.

Compliance

The compliance objectives focus on meeting the regulatory monitoring requirements for
the New York City watershed. These include the Surface Water Treatment Rule (SWTR)
(USEPA 1989) and its subsequent enhancements, Drinking Water Monitoring, the New York
City Watershed Rules and Regulations (DEP 2019), administrative orders, and SPDES permits.
The sampling sites, analytes, and frequencies for each objective are defined by the applicable
permit, rule, or regulation.

FAD program evaluation

As required by the 2017 FAD, the City submitted its Watershed Protection Program
Summary and Assessment in March of 2021. In response, and in a report entitled Implementation
of New York Cityds Watershed Protecrioon Progr
Avoi dance Determination (July 2021), NYSDOH c
program was comprehensive, robust and effectively implemented by the City and its partners. In
2024, NYSDOH revised the 2017 FAD based on the Review of theYdek City Watershed
Protection Program (NASEM 2020). In general, the activities outlined in the 2017 FAD remain
the same, with some revisions to enhance effectiveness or improve efficiency. The following
paragraphs describe these changes as incorpamatezlNew York City Filtration Avoidance
Determination, Revisions to the 2017 Surface Water Treatment Rule Determination for New
York Cityodés Catskill/ Del aware Water Supply Sy
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reports, the City also conducts a periodic as
water quality monitoring data. Program effects on water quality are reported in the Watershed
Protection Program Summary and Assessment reports (e.g., DER\&bBh are produced

every five years.

Modeling support

Modeling data are used to meet the ldegn goals for water supply policy and
protection and to provide guidance for skherm operational strategies including reservoir
balancing, establishing release rates and managing unusual water quality eveets. The
objectives are achieved through implementation of watershed and reservoir model improvements
based on ongoing data analyses and research results; ongoing testing of those models; updating
of data necessary for t he maodtadnaysistabls to supporp me n t
modeling projects.

Stream, reservoir, aqueduct, and meteorological data are all needed to develop, calibrate,
and validate models. Data acquired through stream monitoring include both flow and water
quality data. Aqueduct monitoring provides flow and reservoir operatioadalatipport
reservoir water balance calculations. The water balance and reservoir water quality data are

needed to test, appl y;andtwaiménsiandl mmaeels. The vel op DE
meteorological data collection provides critical input necegsanyeet both watershed and
reservoir modeling goals. The modeling progra

Watershed Water Quality Annual Report.

Surveillance monitoring

The surveillance objective focuses on aqueduct, stream and reservoir monitoring to guide
the shortterm operation of the water supply system. Additional monitoring is conducted to
support treatment operations, maintain a baseline understanding of petedtherging
contaminants (e.g., trace metals, organic compounds), and evaluate water quality status and long
term trends for reservoirs and streams in the Croton System.

DEP operates an extensive Robotic Water Quality Monitoring Network (RoboMon) as
part of its routine surveillance program. The network provides-tegtuency data which are
used for water supply management during routine operations as well as watereyealisy
(e.g., storms). The network is critical for providing an early warning of water quality conditions,
informing DEP management in making effective operational decisions, and supporting
operational models. The network includes fbdspth buoys (inclding two undetice buoys),
profiling buoys, and several stream installations. The RoboMon network made over 2.5 million
measurements in the watershed in 2024.

5.1.2 Additional Water Quality Monitoring

In addition to routine monitoring, atypical events and operations may necessitate
additional water quality monitoring. These may include operation of the Croton Water Filtration
Plant, activation of the Cross River and/or Croton Falls pump stations orewtrgdriven
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monitoring (e.g., copper sulfate treatment, taste and odor monitoring, spills). The major special
investigations for 2024 are outlined below.

Special Investigation: Croton Taste and Odor Monitoring

A total of 551 samples were collected for Geosmin anteghylisoborneol analysis at a
total of 36 sites. These samples were collected in support of copper sulfate treatment and the
operation of the Croton Water Filtration Plant and the Croton Falls args ®iver pump
stations. There were no taste and odor events in 2024.

Special Investigation: Invasive Species Control

DEP conducted a special investigation to continue to evaluate the fate and transport of an
applied chemical herbicide in New Croton Reservoir for the treatment of the aquatic invasive
plant, Hydrilla. Fluridone (trade names, SONAR H4C and SONAR ONE) p@ed by a
contractor in two forms (i.e., pellet and liquid) at select treatment areas in the reservoir from June
through September 2024. Samples were collected in New Croton Reservoir and at the Croton
keypoint site to quantify the presence and extétrtansport in the reservoir before, during, and
after application. DEP collected grab samples at all sites weekly and sent them to a contract
laboratory for fluridone analysis. Monitoring continued through December.

Special Investigation: Pump Station Monitoring

In support of the RWBT shutdown operation, the Croton Falls and Cross River pump
stations began operating Qttober 1, 2024, to augment Ashokan Reservoir diversions into
Kensico Reservoir. Enhanced monitoring began on September 9, 2024, and was conducted in
accordance with the Water Quality Monitoring Plan for Croton Falls and Cross River Pump
Station OperationESeptember 2024) to satisfy the Section 5.1 of the Revised 2017 FAD. These
data were submitted to NYSDOH on September 24, 2024, with a request for approval to operate
the pumping station. Approval was granted by NYSDOH on September 25, 2024, with no water
guality issues during their operation. Details of the enhanced monitoring will be provided to
NYSDOH in an afteiaction report published in early 2025.

Special Investigation: Copper Sulfate Treatment in the Croton System

In preparation for the RWBT shutdown, DEP continued copper sulfate treatments within
Croton System reservoirs to control algal populations with the potential to release taste and odor
compounds. Copper sulfate treatments occurred at the Croton FallsR&@sdMuscoot, and
New Croton Reservoirs based on the results of ongoing water quality monitoring. Total copper,
photosynthetic production, phytoplankton presence and abundan@naettlylisobornechnd
Geosmin monitoring was conducted before and &atment.

Copper sulfate was applied from a contractor boat using -doard tank and calibrated
pumping system to disperse the copper sulfate at 0.3 mg/L. In total, there were four treatments
each at Croton Falls and Cross River reservoirs, six treatments atridew Reservoir, and
seven treatments at Muscoot Reservoir. All treatment applications were successful in depressing
algal growth within the treated portion of the water column. The details of these treatments are
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outlined in action reports which were prepared by DEP and submitted to NYSDOH and
NYSDEC.

5.1.3 Water Quality Reports

DEP produces a Watershed Water Quality Annual Report for submission to NYSDOH
and USEPA in July of each year. This document provides an annual overview of water quantity,
water quality of streams and reservoirs, Kensico Reservoir water quality, and argwhtha
year s maj or water quality modeling activitie
conducted at 320 sampling sites, resulting in 13,063 samples and approximately 253,207
analyses.

5.2 Multi -Tiered Water Quality Modeling Program

DEP6s Water Quality Modeling Program uses
change, changes in land use, individual and grouped components of the watershed protection
program, operation of the water supply system, and water demand on the qudrdjitaléy of
water delivered to the City. A detailed description of progress made in 2024 will be included in
the Watershed Water Quality Annual Report, which will be completed on July 31, 2025. A
summary of these activities is given here.

Climate indicators

In 2024, DEP continued assessing climate change indicators and associated extreme
meteorology and hydrology indices. The purpose of these indices is to describe the degree of
extreme conditions for a given year relative to the reference period of2D810 This reference
period is used to calculate the 10th and the 90th percentiles for each indicator, with any indicator
out side these values tagged as Oextremebd. Cou
year to generate the indices timeseries. Mb&eorology index continues to show a higher level
of extreme variation in the underlying meteorological indicators relative to the reference period,
with 47% of the indicators outside the 10tB0th percentile range in 2024 (as compared to 20%
during tre reference period). The hydrology extreme index did not show significant trend during
the analysis period. Hydrologic conditions are highly sensitive to antecedent conditions and other
influencing factors, introducing additional biases that can complicatmterpretation of
hydrologic variables as direct indicators of climate change.

Extreme climate scenarios
During 2024 we completed and refined the analyses of 2023, in which we expanded our
application and refinement of the methodology presented in Frei et al. (2022) to four multi
model sets of downscaled climate products and to all six WOH watershed. Tketiaf
results include: (1) MACA (CMIP5), (2) NASA Global Daily Downscaled Projections from
CMIPS6, (3) Localized Constructed Analogues (LOCA) downscaled precipitation projections
from CMIP6, and (4) higliesolution global climate model projections frommnEeton University
and derived from NOAAOGs Seamless System for P
HI). We completed the analysis for the WOH watersheds, wrote and submitted a manuscript for
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publication. This manuscript is currently in review. The next step in the analysis planned for
2025 will be to extract extreme precipitation scenarios for individual watershed, and identify the
key subset of scenarios to be used as input to hydrologdtayatem operations models in order

to evaluate the potential impact on the water supply.

Drought modeling

I n 2024, we began developing a statistical
supply. To that end, we extended gridded estimates of climatic parameters like precipitation and
temperature across the WOH watershed region. The gridded climate &&R&éSk (Parameter
elevation Regressions on Independent Slopes Model) is available only from 1981 to the present;
however, through our efforts in 2024, we extended the data back to 1890. We usesthgiomt
weather data from several locations in theoeganalyzed to address correlations, collinearity,
and missing values; and, used machine learning approaches to develtgrnocgntinuous
datasets. Comparative assessments of vamaaine learningpproaches demonstrated that
incorporating all stations as inputs for gdjing yielded superior accuracy compared to single
station approaches. The ghilfing framework employed models ranging from linear regression
to advancednachine learningnd deep learning techniques, including Long Shertn
Memory. The results showed that singjfeear regressionr machine learningnodels struggled
with large data gaps. However, hybrid methods, such as cominnaiolgine learningvith K-
nearest neighbors algorithmmproved accuracy, whileong ShortTerm Memorydemonstrated
the highest precision. Utilizing the géiled station data and a Random Fonestchine learning
model, we were able to estimate basugrage climate data, like PRISM dataset, back to 1890.
In our future work, we will refine the approachvéeped here using advanceeep learning
methodologies and employ the improved time series of climate data for drought modeling, and
analysis of drought characteristics such as frequency, duration, and severity.

Climate variability and deciduous forest phenology

In 2024, we initiated a research project to assess the impact of climate variability on
deciduous forest phenology in the WOH watershed region. Multitemporal remote sensing
imagery from the Moderate Resolution Imaging Spectroradiometer (MODIS) Land Cover
Dynamics Product (MCD12Q2) Version 6.1 was used to extract phenology data for the period
2001 2022. Additionally, MODIS Enhanced Vegetation Index data (MOD13A1) and Leaf Area
Index data (MCD15A3H Version 6.1) were used to supplement the analysis. Preglinesuts
indicated that the annual greap and midgreenup stages exhibit a slight upward trend (delays)
across the watershed, while the annual peak stage shows a downward or advancing trend.
Analysis of the relationship between phenology and climaiahlas revealed a weak negative
correlation with rainfall, suggesting that increased rainfall advances phenological events.
Conversely, a positive correlation was observed between the number of hot or frost days and
phenological stages, indicating delaydgenological responses under these conditions. Future
work will explore how climate extremes, such as heatwaves, floods, droughts, and frost events,
influence water quality in forested watersheds.
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TASC-Forest model for simulating carbon and water cycling in forest ecosystem

In 2024, we integrated the Daily CENTURY (DAYCENT) based forest growth algorithm
into SWAT-Carbon (Soil and Water Assessment F@arbon) model, and renamed the
integrated model as Terrestrial Aquatic Sciences Convergaest (TASCForest) model. The
TASGC-Forest model can now simulate key forest processes, such as biomass and nutrient
allocation, litterfall, death, and the transformation of various tree components into litter and soil
carbon pools. We evaluated TASCor est 6 s abi | i t grbohftuxes, iemmet at e mo
ecosystem exchange and ecosystem respiration, using flux tower observations from seven
AmeriFlux sites across the conterminous U.S. and evapotranspiration data derived from MODIS
(MOD16A2GF Version 6.1). Overall, TASEorest demongtted strong performance in
simulatingnet ecosystem exchangeosystem respiratipandevapotranspiratioacross diverse
forest biomes, including evergreen, mixed, and deciduous forests. The model performed
particularly well at deciduous sites compateanixed and evergreen sites. We have written and
submitted a manuscript based on this site scale study which is currently in review. In 2025, we
plan to evaluate the model 6s applicability fo
issues related toarbon sequestration, as well as the deposition and transport of dissolved
organic material and carbon within the watersheds. The TR&€Est model is expected to
provide a new watershed modeling tool for the integrated assessment of carbon and water
cycling in the forested WOH watersheds.

Improving R-SWAT tool to streamline calibration of TAS€orest model

TASC-Forest model requires estimates of biomass and nutrient content for each tree part
(leaf, branch, wood, fine root, mature root, and coarse root) specific to each forest biome and
stand age as initial conditions at the start of the simulation. Tor8inesthis process, we added
new capabilities in FEWAT, an opersource software tool based on R, to facilitate forest
biomass initialization, as well as sensitivity analysis, and calibration of the I8t model.
These enhancements include procedfoestilizing raster datasets of forest age and biomass, as
well as tabular data from published literatures or field studies, as inputs for model initialization.

Land use and climate impact on water quality in EOH streams

In 2024, we conducted a study to assess the effects of land use, climate, and atmospheric
nitrogen deposition on stream nutrient dynamics in the urbanized Amawalk and forested Boyd
Corners watersheds. Using 20 years of streamflow and water quality dejaidéoSWAT, we
analyzed temporal trends in nutrient levels. Monitoring data indicated a consistent decline in
nitrate in both watersheds, while total dissolved phosphorus decreased only in the Amawalk
watershed. The reduction in nitrate was attributedetining atmospheric nitrogen deposition,
while thetotal dissolved phosphoraecrease in the Amawalk watershed was attributed to
wastewater treatment upgrades and restrictions on phosgtwnasning lawn fertilizers.
SWAT model scenarios also emphasized the role of topographic position in determining the
impact of septic systenm stream water quality. SWAT simulated streamflows closely matched
observed flows especially during wet years (> 1200 mm annual precipitation) in both watersheds.
Water quality simulations exhibited variable performance: nitrate simulations were more
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accurate in dry years in the suburban Amawalk watershed but performed better in wet years in
the forested Boyd Corners watershed. This study highlights the value g@tlomgnonitoring

data that spans diverse hydrological conditions, enabling robust caitbeation and validation.
Detailed findings are presented in Mukundan et al. (2025).

Using HAWQS for modeling lower Delaware watershed inflows

Reliable projections of flows from the lower Delaware watersheds into Delaware River
are crucial for assessing the i mpact of opera
management under future climate scenarios. Historically, empirical apprdesteebeen used
to estimate flows from this expansive watershed area (>15,000 kmz?), which lies outside the
CatskilFDelawareCroton system. In 2024, we explored the potential of using the Hydrologic
and Water Quality System for simulating inflows from kineer Delaware watersheds.
Hydrologic and Water Quality Systeisha webbased, interactive modeling tool based on the
SWAT framework, which eliminates the need for ygevided computational resources. It
relies on standardized input data, including climate, land use, soil, and topography. Model setups
were developetbr the lower Delaware watersheds, specifically for regions downstream of the
NYC reservoirs (Cannonsville, Pepacton, and Neversink). Streamflows simulated at selected
locations, including H& Eddy, Port Jervis, and Trenton, demonstrated satisfactory performance
when compared with observed data from USGS gauging stations.

Septic systems vulnerability assessment

We tested a desktop method for assessing the vulnerability of septic systems in the WOH
watersheds. The method wutilized two septic in
systems (N=235), identified through notices of violation, and anotherre s ent i ng fAnewo
properly functioning septic systems (N=265) installed in recent yearsmaokine learningnodel
employing the XGBoost algorithm was trained using hydroclimatic, soil, and topographic data,
supplemented by parcel data information asligter variables. The model effectively identified
the relative importance of predictors and predicted the likelihood of septic system failure with an
average accuracy of 80% when validated against an independent testing dataset. To further
analyze the eficts of statistically significant predictors, a Conditional Inference Tree statistical
model was applied. This new approach has the potential to complement existing criteria for
identifying locations less suitable for septic system siting in the NYC WQkrsfeed region.

DBP studies

DEP is continuing to work on a mulgear project to develogisinfection byproduct
(DBP) formation potential models for source water streams, fate and transport models for DBP
precursors in reservoirs, and DBP model for t
testing of twedimensional hydrothermal and water quality model@BAL-W2 (W2) for
predicting UV254 in Ashokan Reservoir. The East and West basins of Ashokan were modeled
separately. For our earlier modeling work on Ashokan Reservoir,elda & al. (2009). Model
testing (calibratiorvalidation) was performed for 202022 (12 years), the longest period of
available UV254 data in the diverted water. A key driver of the model is UV254 in Esopus
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Creek. Here we estimated lotgrm, continuous UV254 in Esopus Creek by combining a
general additive model falissolved organic carbdiVang et al. 2025) with DOCV254
regression analysis.

We modeled UV254 with firsbrder decay kinetics, where the net loss rate is temperature
and concentration dependent. The fosier net loss rate coefficient, k was determined to be
0.002 di1l1 for both basins of AwlvaukssohkwRe ser voli
determined to be 0.0 Hfor Neversink Reservoir (DEP, 2023), 0.0025fdr Cannonsville
Reservoir (DEP, 2023), and 0.002 tbr West Branch Reservoir (DEP, 2024). All these values
of k are indicative of nearly refractory, i.e.,istant to biodegradation, nature of organic matter
exported from the watershed and into the water supply. The model performed good in predicting
withdrawal UV254 (RMSE = 0.006 abs th)) except during 20:2012 due to uncertainty in
estimates of loading of UV254 following Hurricane Irene in August 2011. Additional details on
the data development and model performance will be presented in the Watershed Water Quality
Annual Report in Jul025.

In 2024, DEP in collaboration with University of Massachusetts, Amherst, continued
special study of DBP precursor compounds in Neversink watershed. The study included
monitoring of ultravioletspectral scargissolved organic carbototal nitrogen THMs, HAAs,
haloacetonitrileshaloketoneschloropropanonesdignin, and amino acids.

Analysis of spectral absorbance data

We analyzed absor ptiiZd® nm)s@neocet in diversian &gm =3
Neversink and Cannonsville reservoirs during 28023. Several metrics of quality of
dissolved organic matter were calculated from these spectra, including absorbaspec#dta
wavelength, ratio of a255 to dissolved organic carbon, ratios of absorbance at two wavelengths,
spectral slopes between two wavelengths, and ratios of spectral slopes. These metrics can
provide indications of magnitude, aromaticity, molecularglieiand reactivity oflissolved
organic matter

I
N

Turbidity loading

We continued evaluating relative contributions of turbidity loading from Shandaken
Tunnel and Esopus Creek watershed into the West Basin of Ashokan Reservoir. In 2023,
Shandaken Tunnel contributed 4.2% of the Esopus Creek watershed turbidity loading.

Model application to evaluate impact of Boyd Corners Reservoir on West Branch Reservoir
water quality
UV254 levels in Boyd Corners Reservoir outflow exhibit periodic increases and
decreases that are primarily associated with combined effects of runoff from its own watershed,
and inreservoir kinetic processes. These fluctuations directly impact UV254 levitle
downstream West Branch Reservoir often within a few hours to a few days following the input
from Boyd Corners Reservoir. The i mpacts are
dilution from the lower UV254 waters from the Delaware Systemrscéwrthermore, the
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duration, timing and magnitude of the impacts are governed by prevailing stratification regime

and related hydrodynamics of the reservoir. We hypothesized that if a portion of Boyd Corners
outflow is bypassed during runoff events, then its impact on WesicB Reservoir could be

|l essened. To test -itfhd ss,c ewnea rcioonss i odfe rreedd uiicwi hnagt t h
and evaluated the impacts with a stahahe W2 model (i.e., not operating within OST) for West

Branch Reservoir. A combination of Boyd @ers outflow and the mode of operation for

Delaware Aqueduct were considered. We found that reducing Boyd Corners Reservoir flow

entering West Branch Reservoir improves (i.e., reduces) UV254 absorbance modestly.

Furthermore, when Boyd Corners is spillingservoir mode is effective in reducing the impact

of elevated UV254 of Boyd Corners Reservoir.

OST-W2 runs

We conducted several OST runs to guide operations of the Catskill Aqueduct and manage
water quality in the aftermath of three storms during December28@3ary 2024. During these
events, peak instantaneous flows at E16i on Esopus Creek were 21,800eCERI§Er 18,
2023), 6150 CFS (January 10, 2024) and 5770 CFS (January 13, 2024). Peak turbidity was >
1250 NTU in the inflow and ~ 30 NTU in the West Basin. @8Z simulations projected that
Kensico diversion turbidity would not exceed ~ 1.5 NTU at the péthentile level in the
scenarios with Delaware waters augmenting the Catskill waters viadsimitrconnection for
three weeks after the storm. Thus, Ashokan diversion with-¢ha#is considered feasible
without adversely affecting Kensico water qtigland diversion was planned and executed
while following the interim release protocol for Ashokan Release Channel operation.

We also conducted OSW2 runs to guide operations of the Delaware System reservoirs
after receiving 8.5 cm of rain during Augusi9, 2024. OST runs with W2=0ON were routinely
conducted duringhe RondouwWest Branch Tunnahutdown project in October 2024. These
runs allowed us to evaluate and forecast turbidity in Kensico Reservoir frequently and ensured
that we maintained a low baseline turbidity (< 1.5 NTU) in the reservoir. Results of a run with
Catskill Aqueduct inflev turbidity of 5 NTU, and DelawarAqueduct inflow turbidity of 4 NTU
projected that Kensico diversion turbidity would exceed 1.5 NTU, but with the addition of alum
at CatAlum, it would remain < 1.5 NTU.

OST upgrades

During 2024, we performed 950 OST model simulations, including runs to support
Rondout West Branch Tunnel outage {(poRiring, and posbutage) work, guide reservoir
operations during storm events, and guide daily normal reservoir operations. WorkiERrith
in 2024, the Middle Atlantic River Forecast Center completed transition to the Sacramento
watershed hydrology model, while the Northeast River Forecase@ampleted improvements
to the ensemble forecasts for higher precipitation days. These sipdagincorporated in the
Hydrologic Ensemble Forecast System for use in OST. We also started building a{ocation
specific mixedeEnsemble PodProcessor that combinesveraforecast posprocessors.
Furthermore, we continued working on improving OST with these features: (1) initializing EOH
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reservoirs elevations withnearr¢ai me observations, (2) building
efficiently perform a large number of simulations, (3) modeling water quality in Pepacton,
Cannonsville, and Neversink reservoirs, (4) developing a cliadjtested hstorical baseline

inflow dataset, (5) extending the inflow record to the past 500 years usifigngdsssed

reconstructed streamflows, (6) hosting OST onto DEP Azure cloud tenant, and (7) preparing a

living documentation of OST on Confluence, a \Wetsedknowledge sharing platform.

5.3 Geographic Information System

DEP uses its Geographic Information System (GIS) for multiple purposes: to support
numerous FAD and MOA programs; to manage the
facilities; to display and evaluate the efficacy of watershed protection through aqouapes, and
analyses; and to support watershed, reservoir, and operational modeling efforts. Primary GIS
resources include a centralized geodatabase (the GIS library), the Watershed Lands Information
System (WaLlS), and Global Positioning System (GB&)riology. This report summarizes GIS
technical support for programs and modeling applications; the completion or acquisition of new
GIS data layers; improvements to GIS infrastructure; and dissemination of GIS data.

5.3.1 GIS Technical Support

In 2024, DEP continued to use its GIS to perform technical support and data
development, including GPS fieldwork, for a variety of watershed protection programs and
modeling applications. A core function of the GIS is to create customized statisticéd @ampbr
maps depicting land ownership, land cover extent, hydrographic and topographic features,
riparian and flood zones, water supply facilities, or program implementation status over
particular basins or political boundaries. Such analyses were ugad@oam design and
planning, engineering screening, regulatory jurisdiction determination, emergency response,
water supply operations, and recreational outreach. Provided extensive supporbePthe
wetland regulation negotiations. GIS staff analyzed the impact of pending State wetland
regulatory changes on developable lands in the west of Hudson watershed.

GIS staff worked with the Forestry Program to complete the EOH Forestry Invasive
Species GIS mobile application. This new application allows DEP staff to collect field data with
DEP issued mobile devices. Using a secure DEP supported security applR&fonsers can
directly downl oad and upload GIS data 4o DEPS®
networks. This supports the elimination of data silos, allowing users to directly add to our GIS
library.

GIS staff also worked with the Stream Management Program to upgrade the Stream
Analyst Extension Tool. This tool is a GIS extension custom written to incorporate field
collected GPS data by DEP staff and also by county partners. The tool not only alosvious
modify and link field collect data, but also allows county partners and DEP to centralize their
data into a shared GIS geodatabase. This tool needed an upgrade to be compatible with ArcGIS
Pro technology.
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5.3.2 GIS Data Management

In addition to procuring and maintaining GPS hardware and softwareqggad, GIS
staff process and upload fietllected GPS data into GIS layers that are incorporated into the
GIS Library. In the 2024 summer field season, numerous GPS datasets \esteaotorrected,
QA-ed, and processed into GIS layers related to wildlife and wetland studies, forestry, property
management, and land acquisition.

GIS staff started a GIS application workflow data schematic effort. Staff regularly got
together to begin documentation of all workflow that is being performed inside the WaLlS
application. Database and GIS geoprocessing script documentation is alscalpdimgd in this
effort. The documentation is being written in workflow diagram schematics and in text format.
This will ensure that future employees and programmers will be able to continue the effort and
understanding of the last 25 years.

As part of ongoing annual GIS data maintenance, DEP regularly updated or overhauled
several existing feature classes. These included missiocal data for various DEPrograms,
such as countywide digital tax parcels, @tyned land or interests, state&/ned land, water
supply facilities, stream restoration projects, septic repairs, and engineering project locations.
Annual updates on locations of sensitive, threatemreelndangered species on Gityned lands
were received from the New York Natural Heritage Program to supplement data collected by the
DEP Wildlife Studies Program. DEP obtained the latest version of SSURGO?2 soils data from
USDA and numerous other updatesm the NYS GIS Clearinghouse, including NYSDOT
transportation features, NYSDEC layers, and various public recreation layers.

5.3.3 GIS Infrastructure Improvement

During 2024, DEP continued to maintain its GIS infrastructure by upgrading ArcGIS
Desktop software; diagnosing database performance issues; updating schemas and servers to
improve database speed; building and testing new geodatabase scripts; evaluaéfigiagd
user security levels on servers for different databases; and backing up all databases. DEP
maintained GPS units used by various programs by replacing aging units, updating data
dictionaries, updating software, and tracking inventory for all Gi*8ware and software.

GI'S staff continued to work with DEPG6s Bur
initiative to implement best practices and upgrade GIS architecture throughout all DEP bureaus
in collaboration with the GIS software vendor ESRI. The GIS Section collaldongth BIT and
ESRI on ESRI enterprise licensing, harnessing the ArcGIS Enterprise development environment
inside the Hawthorne Data Center, and finalized plans for fully utilizing ArcGIS Online to share
GIS data to ensure redundancy and backups offsitegtter resilience.

DEP also continued to upgrade and maintain WaLlS, which currently operates on
approxi mately 200 DEP wuser workstations. DEPOG
throughout 2024 by creating custom server reports, customizing the WalLlS interfacdv® res
mapping or data entry issues, or facilitating and enhancing workflow. Staff continued to modify
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workflow assignments along with multiple WaLlS software updates to improve efficiency, fix
bugs, and to provide new enhancements.

5.3.4 Data Dissemination to Stakeholders

Using established thouse data sharing policies, DEP continued to review all outside
requests for GIS data and provide these data to watershed partners and interested parties as
required. DEP provided over 54 stakeholders and communities witresgmaldata updates in
January and July for newly acquired and existing-Owyed lands. DEP shared updated
watershed recreation data with Ulster County, WAC, and Putnam County for their recreation
website mapping applications, and to the NYC Open Data Pohiau@hout 2024, DEP
responded to data sharing requests from Hudson Valley Pattern for Progress, Cornell
Cooperative Extensioof Ulster County Urban Sense, NYSDOH, Hunter College, Greene
CountySWCD, and various counties, towns, and consultants working orrBlERd watershed
projects.

GI'S staff i mplemented a plan in | ate to di
Ashareabl e/ publico watershed GIS data | ayers
pl atfor m WeEIS@nlinE BhR Wib improve quality control by preventing eot-
date data from being used by the public and will reduce overhead on staff for individual data
requests. Staff put this plan into action in 2024.
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6. Regulatory Programs

A primary component of DEPOGs overall water
of applicable environmental regulations, which include, but are not limited to the New York City
Watershed Rules and Regulations, the NYSDOH Appendik Waastewater Treaent
Standards, the NYSDEC SPDES General Permit for Stormwater Discharges from Construction
Activity, and the New York State Environmental Quality Review Act. Of these, the primary
mechanism for protection of the water supply is via administration MWR& R.

DEP6s regul atory efforts are focused on th
land development projects within the watershed; inspection of the following: wastewater
treatment plants, new subsurface sewage treatment systems and active consttestiand
pursuit and resolution of violations of ti¢R&R.

6.1 Project Review

Land devel opment projects in the Cityods wa
are reviewed to ensure compliance withWB&R. Activities that typically require DEP review
and approval include new and modified wastewater treatment plants, sewer collection systems,
subsurface sewage treatment systems (SSTS), projects requiring the preparation of stormwater
pollution prevention f@rs; and the construction of impervious surfaces. In addition, DEP issues
individual residential stormwater permits and atnecrossing, piping or diversion permits for
other stormwaterelated activities. DEP also ensures that during construction, erosion control
measures are properly installed and maintained and that for thegmsstuction condition,
projects that requirstormwater pollution prevention plaosindividual residential stormwater
permitshave properly constructed necessary Hergn best management practices. In addition,
DEP reviews and offers comments on permit applications that have been submitted B@IYSD
for activities such as mining operations, timber harvesting, industrial activities, landfill closures,
stream di sturbance and wetl and incursions. DE
with the DEP/NYSDEC Memorandum of Understanding and via BE@F5A process.

Lists of the new projects received during the previous calendar year in both the select
East of Hudson reservoir basins and all West of Hudson basins are incladednirannual
Project Activitiesreport. This report also includes brief summaries and maps reflecting project
locations. In 2024, there were 5 new commercial subsurface sewage treatment system
applications, 3 sewer collection system applicationst@3nwater pollution prevention plans
applications, and 8ariance applications. Additionallthere were 9 stream disturbance permit
reviews, 1 private timber harvest reviews, on
NYC Land Use Permit applications in the Catskill and Delaware watersheds in 2024.
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6.1.1 SEQRA Coordination

DEP reviews and provides detailed comments on all SEQRA notices received for land
devel opment projects and activities in the Ci
Section processes all applications, maintains a database of new and amended ndities, tra
development trends in the watershed, and coordinates with local and state entities and authorities
that regularly act as Lead Agency pursuant to SEQRA Law.

Thesemiannual report includes a brief summary and mapping of all SEQRA reviews
processed by DEP during the previous calendar year. There were 52 new SEQRA applications
received in the Catskill and Delaware watersheds in 2024.

6.1.2 Delegation Agreements

The Westchester and Putnam County Health Departments perform reviews of new,
modified, and repaired SSTSs in accordance with their respective Delegation Agreements with
DEP. The Ulster County Health Department performs reviews of new and modified SSTSs and
certain intermediate repairs in accordance with its Delegation Agreement with DEP.

During the calendar year 2024, DEP received documentation relad@edielegated
SSTSs in FAD basins; 30 of these reviews are attributed to septic systems in the WOH
watersheds with the remaining 13 delegated SSTS applications located in the select EOH FAD
reservoir basins.

6.2 Enforcement Activities

DEP investigates, documents and issues Notices of Violation (NOV) for a wide variety of
errant activities including failing SSTSs, roampliant SWPPPs, projects that commence
construction withouprior DEP approval, and any activity that results in a polltizhen
discharge in the watershed. Enforcement actions are prepared with input from attorneys from
DEP6s Bureau of Legal Affairs and the City La
NYSDEC, county health departments, municipal code enforcement officers, and the Catskill
Watershed Corporation, DEP routinely refers water quality violations to partner agencies where
DEPG6s aut hor i&Ryelativentd theractivith is limitég or neexistent. Examples of
violations that DEP fully documents and refer
from sites covered by Industrial SPDES Permits, such as concrete or asphalt manufacturing
facilities. In 2024, DEP opened 9 new NOVs and addsexisting NOVs in FAD reservoir
basins. Additional detail regarding these violations is included isetimeannual Enforcement
reports.

The primary function of the DEP Police with respect to enforcement is regular patrol of
the watershed on a daily basis documenting a wide range of potential water quality incursions.
Police employees receive over 300 hours of training in environmentahidwegulations,
provided in part by DEP watershed protection staff, as well as 170 hours of practical field
training in water supply infrastructure protection. The DEP police have the authority to issue
summonses and notices of warning/violation of thesNerk State Environmental Conservation
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Law, theWR&R, as well as other state and local codes. DEP regulatory staff work cooperatively
with the DEP Police to ensure that citizen complaints regarding potential illicit environmental
activity are investigated and addressed in a timely manner.

6.3 Wastewater Treatment Plant Compliance and Inspection Program

DEPO6s Wastewater Treatment Pl ant Complianc
guarterly compliance inspections at each surface discharging WWTP that operates en a year
round basis. A minimum of two compliance inspections per year are conducted during the
opeaating season at seasonal surfdseharging facilities. Similarly, at least two compliance
inspections per year are conducted atoomtact cooling water discharges to surface waters,
groundwater remediation systems, landfills, and oil/water separateeted industrial waste
discharges to groundwater, via ground surface application, are inspected four times per year.
This does not preclude DEP from performing inspections with greater frequency. DEP may also
conduct unannounced facility inspectiongrtanage instances of naompliance, respond to
abnormal or emergency operating conditions, react to mistakes or problems withosetibring
data or record keeping, discuss special DEP laboratory sampling results, oversee modifications
or expansions to facility, and fulfill special requests by internal agency management.

When violations are identified at WWTPs, DEP coordinates enforcement activities with
NYSDEC, USEPA, NYSDOH, and the New York State
guarterly Watershed Enforcement Coordination Committee meetings. At these meetings, the
operational status of watershed WWTPs is discussed, and steps are taken to ensure adequate
enforcement activities are pursued to achieve compliance.

6.3.1 Facility Compliance in the Catskill/Delaware Watershed

Thirty-one WOH WWTPs were inspected by DEP on a regular schedule in 2024. Of
these, 26 are permitted for yaaund discharge and five for seasonal discharge. Three of the 31
are wastewater treatment facilities permitted to discharge to groundwater afééise hamlet
of Chichester, Mountainside Farms, and Hanah Country Club. Three other facilities are classified
as industrial noitontact cooling water discharges. These are Friesland Canj@O, Kraft
Dairy and Saputo Foods. Altogether, DEP conducgsistheduled compliance and emergency
response inspections in the Catskill/Delaware watersheds in 2024.

Compliance with SPDES permits continued to improve among WWTPs in the
Catskill/Delaware watersheds in 2024, due in large part tm$pection pogram.

Andes WWTP

The NYSDEC issued a Notice of Violation (NOV) in February 2021 for a pumpstation
overflow that occurred on December 25, 2020 at the Andes WWTP. It was expected this would
lead to an inflow and infiltration (I/1) investigation and some repairs of the tiolhesystem.
Another pumpstation overflow occurred on April 8, 2022, however, to date no investigation of
I/l issues in either 2021 or 2022 has occurred with the exception of specific inspection of certain
sewer lateral connections.
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The NYSDEC issued a second NOV to Andes on April 5, 2023. This NOV required a full
investigation of the wastewater treatment plant collection system to identify all soultesnof
submit a plan and schedule for eliminatiigo an extent that ensures compliance, by April 1,
2024. Two more pump station overflows occurred on August 9, 2024 and December 11, 2024.

The Rural Water Association was retained to investigate I/l sources and conducted
inspections in June, August, and October 2024. DEP is currently awaiting submission of a copy
of the I/l report.

During the January 9, 2025 WECC meeting, NYSDEC reported they sent a referral for an
Order on Consent for the pump station overflows beginning in 2020, and for failure to provide
the I/l investigation report, remediation plan, and schedule as requirbd bpd of 2024.

Hunter Highlands WWTP

As reported previously, NYSDEC issued a NOV on February 6, 2019 for collection
system overflows and late reporting, relative to the Hunter HighMANI P. On October 28,
2021 EPA issued a Significant N@ompliance letter to the facility for total suspended solids
violations which occurred in February and June of 2021.

A NYSDEC Order on Consent, including a Schedule of Compliance (Schedule), was
fully executed on November 9, 2022. In January 2023, the initial list of compliance items in the
Schedule was completed, including restoring internet service, SCADA, call atibhs) and
effluent turbidity continuous monitoring and recording. Additionally, alarms are now fully
operational, and the eyewash station is in good working order.

A WWTP Evaluation Engineero6s Report includ
System Operations and Maintenance (O&M) Plan were prepared by the Engineer and submitted
to NYSDEC in February 2023 as required by the Schedule. NYSDEC and DEP issumentsm
February 2023 and revised documents were received in May 2023.

Revisions to the WWTP O&M Manual were submitted in March 2023, as required by the
Schedule. NYSDEC and DEP reviewed and issued comments in May 2023. The revised
submittal was due on November 9, 2023 and has not yet been received. Specifically, the
submittd needs to include a detailed plan and implementation schedule to address ammonia
removal in activated sludge tanks. The collection system repairs specified in the Collection
System Corrective Actions Completion Schedule, to be completed by Septemt@230yvas
extended by NYSDEC to March 31, 2024, and has not yet been received.

Additionally, by November 2024, Hunter Highlands was to submit a report detailing the
results of inspection and cleaning of the entire sewer collection system. This has also not been
completed. Therefore, a modified NYSDEC Order on Consent and Scheleiegprepared
and may include suspended penalties and may require the owner to evaluate connecting to the
Village of Hunter municipal WWTP.
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On September 20, 2024 thkSEPA (accompanied by DEP and NYSDEC staff)
conducted an inspection of the facility. At that time, and for the next several months, the
operations firm of H20 discussed their uncertain future operating the facility, as the owner has
failed to make paymenta bver a year. Owner has since made ample payments to keep operators
on the job, for the time being. TRESEPA issued a Request for Information letter on December
2, 2024 as a followup to their inspectiondue dates have nowred.

DEP and NYSDEC will continue to work cooperatively to seek solutions to other issues
at the facility that are not specifically cited in the Schedule. These improvements include
infrastructure repairs in the CBUD building, completion of SCADA upgrade,egairs to the
eqgualization lagoon.

Oh-Neh-Tah WWTP

The OhRNehTah seasonal summer campds SPDES Pern
December of 2024 the NYSDEC shared the Notice of Availability for Review and new
application to renew the SPDES Permit. NYSDOH and DEP responded and NYSDEC will move
forward withthe process subject to public notice.

In 2023, the WWTP operators resigned just prior to camp opening. New operators were
hired but were unable to get the plant running in time for the approximate two week summer run
wherein the camp is fully occupied. &leh-Tah pumped out their tanks befaa@mpers arrived,
giving them adequate capacity to store the flow for the season. DEP communicated with camp
representatives during 2023 and 2024, in an effort to have the WWTP functional for the 2024
season. The camp did not follow through in time, andNNeTP was again inoperable for the
2024 season. The NYSDOH, with input from DEP, granted the facility permission for a hold and
haul operation for the 2024 season, with specific conditions. In December of 2024 the camp
acquired the services of a WWTP operdor the 2025 season.

Mountainside Farms Dairy

Mountainside Farms Dairy exceeded their SPDES permitted limits for daily maximum
flow and daily average flow every month during the early portion of 2024ntainside Farms
Dairy has a current SPDES flow limit of 51,000 GPD daily avg and 64,000 GPD daily max. The
facility has a pending Industrial SPDES permit renewal application with a request to modify flow
limits and change the reporting location to effluent flow.

In addition to flow concerns stated abothes facility experienced two documented
overflows in the past few years. The NYSDEC issued a NOV on November 3, 2021 for the June
3, 2021 overflow of the main pump station. And, NYSDEC issued an NOV on May 26, 2023 for
a January 22, 2023 overflow of the lower pumpiatatNYSDEC Region 4 Division of Water is
currently drafting an Order on Consent and new SPDES Permit to primarily address the
permitted flow, new parameters, past exceedances, and pump statiooveszerfl

DEP participates imomplianceconferences with those facilities that continue to violate
their SPDES permit limits and/or monitoring requirementsn@liance conferencese usually
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conducted after repeated attempts by DEP to remediate the problem with the facility owner
and/or operator have failed. DEP, in conjunction with NYSDEC and local regulatory authorities,
issues an NOV prior to calling forampliance conferenceBEP did not participate in any

formal compliance conferences 2024. Many problematic and outdated facilities, which used to
exceed their permits on a regular basis, have been either consolidated and connected to another
upgraded facility, upgraded as a standafawcdity, converted to subsurface discharge, or totally
abandoned; as a result, the number of problematic WWTPs has decreased greatly.

6.3.2 Facility Compliance in the East of Hudson Watershed

The West Branch, Boyd Corners, Croton Falls, Cross River, and Kensico Reservoir
basins are of special interest because they contribute to waters of the Delaware System. The
following is a summary of the WWTPs and collection systems inspected within the Wes
Branch, Croton Falls, and Cross River basins. There are no WWTPs in the Kensico and Boyd
Corners basins, but DEP does perform inspections of the collection system/pump stations
maintained by Westchester County and the Towns of North Castle and Haritisiorthe
Kensico basin. In 2024, DEP conducted 116 scheduled compliance and emergency response
inspections for the WWTPs in the EOH FAD basins. Additionally, during fall activation and
operation of the Cross River and Croton Falls pump stations, REPestiffmed weekly
reconnaissance inspections of eight plants in the respective reservoir basins. Throughout the
operational period, no abnormal conditions were observed.

There are nine WWTPs in the West Branch, Croton Falls, and Cross River basins. All
were in substantial compliance with their SPDES permit discharge limitations in 2024.

DEP performed compliance inspections of the Town of North Castle (Old Route 22,
Cooney Hill Road, Route 120/Loudens Cove, New King Street, Old Orchard Street) and the
Harrison (Park Lane) pump stations and collection system throughout the 2024 monitoring
period. The inspections revealed no abnormal conditlemsmonitoring of the Westlake Sewer
Trunk Line, se&ection4.10.2

6.3.3 Sampling of WWTP Effluents

WWTP and WRRF effluent results are reported to NYSDOH and USEPA semiannually
in the Wastewater Treatment Plant Compliance and Inspection report. Sampling data are also
provided to DEPO6s WWTP regulatory inspection
performance.

Sampling and analysisof surfadei schar gi ng WWTP effluents wa
stateapproved laboratories throughout the year. In 2024 ;@ityed WRRFs were sampled in
accordance with SPDES permit requirements. Results were repoN&@GREC in SPDES
discharge monitoring reports. In January of 2023, DEP requested permission to discontinue
routine monitoring at noCity-owned plants as this monitoring duplicates monitoring already
required and conducted at the AGity-owned plants. NYSDOldpproved tk request January
23, 2023. Therefore, no samples were collected for@igrowned plants in 2024.
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West of Hudson there were 29 WWTP and WRRF facilities with active SPDES permits.
Of these plants, five are Cigwned and 24 are nddity-owned. The 24 neRity-owned
facilities are monitored on an as needed basis as per an addendum to the Watershed Water
Quality Monitoring Plan (effective date May 1, 2023).

East of Hudson there were nine WWTP and WRRF facilities with active SPDES permits
(one Cityowned and eight ne@ity-owned) in FAD basins. Mahopac is the only EOH plant
with composite sampling. Eight WWTPs are located within the Cross River and Crotn Fall
basins, and one is located in the West Branch Reservoir watershed.

In 2024, 1,705 analyses were performed on 591 influent and effluent samples from
WWTPs and WRRFs in the Catskill, Delaware and Croton Systems. Of the 591 samples, 545
were collected from City plants and 46 were collected atQigrowned plants.

Cross River and Croton Falls Reservoirs are not routinely considered FAD basins;
however, they become part of the FAD system when their pstapons are in operation.
During pump station operations, WWTP and WRRF samples are required to be collected from
eight plants in these basins including Mahopac, which is monitored monthly regardless of pump
station operation. The pump stations were activated from September 9, 2024 through December
13, 2024.

6.4 Capital Replacement Program

The City is obligated to pay for capital replacement of watershed equipment and methods
at eligible WWTPs required by the WR&R and not otherwise required by federal or state law.
DEP provides funding to replace minor equipment (e.qg., filters, membramegs pmeters) as
needed to ensure the facility functions properly and in accordance with the WR&R. DEP can
directly fund the replacement of equipment under established O&M agreements with each
WWTP owner. I n 2024, DEP O s @edfforts with tovea WWT&®Rr t ner
facilities that had identified eligible equipment for capital replacement. DEP anticipates that the
two WWTP facilities will secure quotes for the proposed work in early 2025.

78



In-City Programs

7.In-City Programs

7.1 Waterborne Disease Risk Assessment Program

EPAGs Surface Water Treatment Rule and DEP
Program (WDRAP) share a common gbalublic health protection. The objectives of the
WDRAP help provide assurance that this goal is met. Components of WDRAP have evolved
overtime; but the essential purpose and the core organizational structure have remained
consistent over the years. WDRAP is a joint agency program involving NYC Health Department
and DEP. Established in 1993, the program has continued under a seriesditfyiaieeements
between these two city agencies. The WDR&Jreement ay s out each agencyo6s
responsibilities. In 2022, DEP and the NYC Health Department renewed their collaboration by
finalizing a newagreemenivhich took effect July 1, 2022, and will continue through June 30,
2027.

WDRAP has two major ongoing functions:

A To obtain data on the rates of giardiasis and cryptosporidiosis in NYC, along with
demographic and risk factor information on cases and patients.

A To provide a system to track gastrointestinal illness (as indicated by diarrhea or
vomiting) to ensure rapid detection of any outbreaks.

Active surveillance in NYC has been ongoing since 1993 for giardiasis and 1994 for
cryptosporidiosis. Electronic reporting of cases began in 2011. Public health epidemiologists
from the NYC Health Department follow up on confirmed reported cases of qogpidissis to
collect additional information. The epidemiologists verify the data provided in the case reports,
collect additional demographic and clinical information, and identify possible sources of oocyst
exposure. Giardiasis cases receive similanade if the patient works in a higtisk setting
(e.g., food handler, health care worker, childcare worker) or attends, or is thought to attend,
daycare.

A shift in recent years toward the use of syndromic multiplex panels has had a notable
impact on both giardiasis and cryptosporidiosis surveillance in NYC and across the United
States. An increase in the number of documented cryptosporidiosis cases findiiM@ted by
WDRAP staff in late 2015 has continued through subsequent years. The proportion of giardiasis
patients diagnosed exclusively by mdromic multiplex panelgst at a hospital or commercial
laboratory has grown from 5% in 2015 to 58.7%2@24 Eigure7.1). Similarly, the proportion
of cryptosporidiosis patients diagnosed exclusively bthestest at a hospital or commercial
laboratory has grown from 20% in 2015 to 84.5% in 2024.
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NYC Cases Diaghosed with Syndromic Multiplex Panels
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Figure7.1 Cases of giardiasis and cryptosporidiosis diagnosed exclusively t
syndromic multiplex panels 2012024.

All data from 2024 are preliminary as of this writing and are subject to change pending
the results of confirmatory laboratory testing and any other needed adjustments. In 2024, there
were 1468 cases of giardiasis and 342 cases of cryptosporidiosisadpdite NYC Health
Department (as of January 2024). This is an 8.7% increase for giardiasis and a 16.3% decline for
cryptosporidiosis from 2023. Epidemiologists completed 91 giardiasis patient interviews of
patients in high transmission risk groups aodducted 263 cryptosporidiosis patient interviews
in 2024.

While the case counts increased for giardiasis in 2024, there was not a similar increase
for cryptosporidiosis. For giardiasis, this could be explained by the 6.2% increase in cases
diagnosed exclusively by ayndromic multiplex panekest. However, the reason for the
decline in cryptosporidiosis cases is unknown. Further analysis of the laboratory testing data is
necessary to help determine the cause.

In addition to tracking reported cases of giardiasis and cryptosporidiosis, NYC has four
syndromic surveillance systems in place to detect outbreaks of gastrointestinal illness:

1. Emergency Departme®yndromic Surveillance: Electronic tracking of hospital
emergency department logs is conducted to monitor chief complaints and diagnosis
data including symptoms of gastrointestinal illness. Data from 53 hospitals is
collected and analyzed daily.
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