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EPA’s Filtration Avoidance Deter mination Mid-Cour se Review
for the Catskill and Delaware Water Supply

Executive Summary

At the mid-point in EPA’s Filtration Avoidance Determination for New Y ork City’s Catskill and
Deawvare water supply, EPA concludes that, while the City has made great stridesin many areas of its
Watershed Protection Program, it must implement a number of corrective actions for specific FAD
Tasks and program enhancements to ensure the long-term viahility of filtration avoidance. This
Executive Summary highlights some of EPA’s mogt Sgnificant findings and recommendations
concerning the City’s Watershed Protection Program. EPA concludes that, in order for the City to
maintain filtration avoidance, these recommendations (al of which are described in more detail in the
“Key Findings and Recommendations’ section of this report), must be substantially addressed prior to
EPA’ s next filtration determination, set for April 2002.

EPA commends the City for many significant program accomplishments. The City:

. continues to provide safe, clean drinking water that meets dl federd drinking water standards,
meets the objective criteriafor filtration avoidance, and samples regularly for Giardia and
Cryptosporidium, for which there are currently no federd Maximum Contaminant Levels,

. has developed and implemented a multi-tiered disease surveillance program, which servesasa
modd esawhere in the country;

. has implemented an extensive watershed and distribution system sampling program to protect
New Y orkers from waterborne disease;

. is effectively working with upstate farm communities --- dmost 90% of the faams are
participating in the voluntary Watershed Agricultural Program, and over 70% are executing
gpproved “whole farm plans’ designed to reduce pollutants leaving the farm;

. has acquired or has under contract gpproximately 20,000 acres of watershed land, including
over 5,000 acres in the important West Branch/Boyd' s Corner watershed;

. has worked with upstate communities to repair or replace over 1000 septic systems,

. has upgraded the trestment technology to microfiltration at the sx City-owned sewage
treatment plants --- this accounts for 40% of the sewage discharged in the watershed;

. has worked with the State to increase compliance with current State permits at sewage
treatment plants in the watershed --- there has been a drop in sgnificant non-compliance from
30% in 1995 to 8% in 1999, and dl sgnificant non-compliance is being addressed through
forma enforcement actions.
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EPA strongly recommends that the City focus its efforts on a number of corrective actions for specific
FAD Tasks and program enhancements. The City isfaling behind in some key areas, which must be
substantidly addressed prior to EPA’ s next filtration determination. The two mogt critical areas where
the City must sgnificantly better its efforts are: acquiring land or conservation easements around the
Kensco Reservoir, where nearly al of the water from the Catskill/Delaware system flows before it
enters the distribution system, and where the City has only purchased 17 acres out of 1000 acres
available for solicitation; and upgrading the trestment technology & the 34 non-City-owned sewage
treatment plants that account for 60% of the sewage discharged in the Catskill/Delaware watershed
(the City is also required by the Watershed MOA to upgrade the sewage treatment plants in the Croton
system, bringing the totd to more than 100). Additiona corrections and enhancements which the City
must substantialy address prior to 2002 (and which are described in more detall in the “Key Findings
and Recommendations’ section) include:

. expand to the Rondout and West Branch Reservairs its successful Waterfowl Management
Program, designed to reduce the amount of waterfowl feca matter (a source of coliform) that
enters reservoirs;

. develop agtrategy to further reduce non-point source pollution, such as scorm water runoff and
failing septic tanks, in the Catskill/Delaware watersheds east-of-Hudson;

. expedite completion of Stream Management Plans and demonstration projects to reduce water
turbidity;

. aggressvely review dl permit gpplications that come in to the Army Corps of Engineers under
its Nationwide Permit program for wetlands fill resulting from development and congtruction,
and set agod of increasing wetlands acreage in the watershed,;

. strengthen public outreach efforts to communities affected by watershed issues,

. develop along-term mechanism to better detect and correct failing septic systems,

. get moreinvolved at an earlier gage in the State Environmenta Qudity Review Act (SEQRA)
process, which requires local agencies to study environmenta impacts of development actions,

and map impervious surfaces in the watershed;

. conduct an andyss of the entire watershed monitoring program to ensure thet it can detect
trends and measure pollutant reductions, within basins and watershed-wide; and

. reindate its Annual Water Qudity Report (last published in 1993), in order to integrate and
andyze the large amount of data that are collected throughout the watershed, and ensure that



as much water qudity information as possible is released to the public.

EPA dso recommends thet the City carefully review and follow-up on the full set of findings and
recommendations contained in the body of this report that are intended to assst the City in enhancing its
Watershed Protection Program.
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Key Findings and Recommendations

While the City has made great strides in many aress of its Watershed Protection Program, it must
implement a number of corrective actions for specific FAD Tasks and program enhancements to ensure
the long-term viaility of filtration avoidance. This section outlines EPA’s mogt sgnificant findings and
recommendations concerning the City’s Watershed Protection Program. EPA concludes that, in order
for the City to maintain filtration avoidance, these recommendations must be substantially addressed
prior to EPA’s next filtration determination, set for April 2002. Furthermore, EPA hasincluded a
number of additiond findings and recommendations in the detailed sections of the report that are
intended to assigt the City in enhancing its Watershed Protection Program.

Introduction

EPA'’ s Filtration Avoidance Determination (FAD) appliesto the City’ s Catskill/Delaware drinking
water supply system. This system consists of the four Delaware reservoir watersheds (Cannonsville,
Pepacton, Neversink and Rondout) and the two Catskill reservoir watersheds (Ashokan and
Schoharie) west of the Hudson River. Since the Delaware aqueduct connects directly with the West
Branch Reservoir and since water from the Catskill/Delaware system is normdly discharged into the
Kensico Reservoir, the system aso includes the West Branch-Boyd's Corner Reservoir and Kensico
Reservoir watersheds, both east of the Hudson River.!

EPA’s FAD requiresthat “prior to the April 15, 2002 determination, the EPA, in consultation with the

1 Under EPA’sFAD, Cross River and Croton Falls Reservoir watersheds are not considered part of the
Catskill/Delaware system. The Cross River and Croton Falls Reservoirs are part of the City=s Croton water supply
system, which, pursuant to the Consent Decree entered in United States v. City of New York, must meet all filtration
treatment requirement no later than March 2007. Some commenters noted that these two watersheds should be
considered part of the Catskill/Delaware water supply system for the purposes of filtration avoidance. They state
that water from the Cross River and Croton Falls reservoirsis periodically transferred to the Catskill/Delaware water
supply system, and believe that the City will increase its use of these water transfer pointsin the future. The Cross
River and Croton Falls pump stations are used on alimited, drought or emergency basis, and only with EPA and
NY SDOH prior approval, in accordance with the FAD and the Croton Consent Decree. (These pump stations were
last utilized over three years ago.) Once the Croton filtration plant is operational, the need to use Cross River and
Croton Falls pump stations should be further reduced. However, under the existing Consent Decree, the Croton
Filtration Plant is not expected to be operational until 2007. It is EPA’s position that the City must vigorously
implement and enforce the Watershed Rules and Regul ations, other provisions of the Watershed MOA, and
institute all measures necessary, as part of a multi-barrier approach to watershed protection, to ensure maximum
protection of these two Croton reservoirs. Furthermore, in exercising its emergency approval authority, under the
FAD and Consent Decree, both before and after the Croton system is filtered, EPA will only approve water
transference if the City can show that these two reservoirs are being adequately protected as emergency water
sources to an unfiltered water supply system. EPA is prepared to deny the City emergency access to the Croton
Falls and Cross River Reservoirsif it believes the City is not diligently acting to protect them. EPA intends to further
examine this issue prior to the next FAD, set for April 2002.
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City and NY SDOH, will formaly review and eva uate the City’ s compliance with the terms and
conditions of the 1997 FAD by April 15, 2000.” In addition, the Watershed Memorandum of
Agreement (MOA) requires that EPA review “the City’s compliance with the terms and conditions of
the 1997 FAD ... on or before May 31, 2000.”

This review evauates the City’ s compliance with the terms and conditions of the 1997 FAD, thereby
meeting EPA’s obligation under the FAD and the MOA. In addition, it makes recommendations for
enhanced watershed protection intended to increase the prospects that the City will qualify for long-
term filtration avoidance. A comprehengive, mid-course review isin the best interest of al watershed
stakeholders. It dlows EPA to identify the eements of the City’s current watershed protection
program that need immediate attention, and to identify the overarching issues that need to be addressed
by the City inthe longer-term. To al stakeholders, this review offers a clear picture of what EPA
consders necessary to implement an effective water supply protection program in the New Y ork City
watershed. In short, thisreview will help set the stage for a future FAD.

EPA has taken a critical ook at the watershed protection programs, their objectives, the srategiesin
place to meet those objectives, and the City’ s capahilities to determine whether those objectives are
being met. A fundamentd shift istaking place in thefiltration avoidance program. Sincethefirgt
conditiona FAD wasissued in January 1993, the primary focus has been on developing and
implementing watershed protection and remediation programs. As these programs move from the
planning to the implementation phase, it becomes imperative that resources be targeted to program
evauation and to program enhancement.

The mid-course review has aso provided an additiona opportunity to hear from watershed
stakeholders whose interest in, and support for, the City’ s watershed protection efforts will influence
the success or falure of the program. EPA believes that long-term filtration avoidance is dependent on
the involved communities being participants in shaping, implementing and supporting the programs and
actionsto protect the watershed. EPA actively solicited stakeholder input through a number of venues,
including public information sessions and smdl-group meetings, and congdered this process a very
important eement of the review. EPA gppreciates the many invauable commentsthet it recaeived; this
input is reflected throughout EPA’s FAD mid-course review. Some comments, however, were
directed at Sgnificant watershed protection issues that are beyond the scope of the FAD. To ensure
that all comments are appropriately addressed, EPA is currently devel oping a document that responds
to concerns that were raised during the FAD mid-course review.

Objective Criteria Compliance
Since the inception of the 1997 FAD, NY CDEP has successfully demongtrated that the Objective

Criteriafor filtration avoidance have been met. The City’s srategy to comply with the Objective
Criteriatasks of the FAD meets the requirements of the Surface Water Treatment Rule (SWTR) for
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unfiltered water supplies. Water qudity data analyss shows that fecd coliform levels, turbidity and
disnfectant byproduct levels are al within acceptable limits. NY CDEP has never incurred a monthly
maximum contaminant level (MCL) violation, and there has not been an acute MCL violaion snce
1994. The 0.10 mg/l MCL for tota trihaomethanes has never been exceeded. And findly, distribution
system monitoring has shown that adequate (detectable) disnfectant concentrations are being
maintained throughout the distribution system in compliance with the requirements for unfiltered
gystems. In accordance with the Totd Coliform Rule (TCR) (enforcement of which is delegated to the
New Y ork State Department of Hedlth), the City must take a minimum of 480 samples per month to
determine compliance with the TCR and SWTR. (*Compliance’ sampling sites are located on
digtribution mains 20 inches in diameter or less which serve water directly to consumers.) Infact,

NY CDEP takes approximately 960 samples/month for compliance purposes. In addition, it takes
gpproximately 350 surveillance samples/month throughout the distribution system.

In support of the Objective Criteria requirements of the SWTR, the FAD requires that the City
implement two programs to prevent contamination of the drinking water supply through the distribution
system: the Low Chlorine Residua Remediation Program and the Cross Connection Control Program.
The Low Chlorine Resdual Remediation Program has succeeded in meeting itsgoas. Chlorine
resduds have been detectable a al the compliance and surveillance sampling locations. The Cross
Connection Control Program adequately addresses EPA’ s concern about potential cross connection
contamination in the distribution syssem. A mechanism to address complaints and to ingpect dl facilities
that may have cross connectionsis currently in place.

In addition to the current filtration avoidance criteriain the SWTR and the new criteriain the Interim
Enhanced SWTR (effective 2002), EPA has an advisory committee discussing future disinfectant
byproduct and surface water treatment requirements. The advisory committee, chartered under the
Federd Advisory Committee Act, includes amember representing large unfiltered sysems. The
committee will be discussng, and may recommend, additiond filtration avoidance criteria Any new
criteriamay have to be met as early as May 2005 (based on these rules being findized in May 2002).
If new criteria are promulgated, EPA and New York City will need to addressthose criteria as
part of any futurefiltration avoidance determination. EPA notesthat NY CDEP maintains a
qudified professona science and engineering staff to anticipate and understand potentia new rule
changes that may impact monitoring and water quality control components of the FAD. In addition,
NY CDEP personnd actively participate on workgroups formed by EPA to address drinking water rule
revisons.

Disease Surveillance Program
The overdl objectives of the Disease Surveillance Program are to track the incidence of, and gather

epidemiologica data on, two waterborne diseases, giardiasis and cryptosporidiosis, and to
develop/maintain a system to detect disease outbreaks of possible waterborne transmisson. The City’s
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srategy to address the specific objectives of the 1997 FAD was to implement four interlocking
programs. (1) active disease surveillance for giardiasis and cryptosporidiosis, (2) sentind surveillance
for waterborne disease outbreak detection, (3) epidemiological studies, and (4) educational
outreach.

Although active disease surveillance is subject to under-reporting, it is an important eement of the
City’s multi-tiered Disease Survelllance Program. The City’s Outbreak Detection Program isto be
commended. The City collects data from three surveillance sources to detect trends across surveillance
programs. New Y ork City is breaking ground in this still-developing field, and some of its program
elements were featured in 21997 Centers for Disease Control and Prevention manudl,
Cryptosporidium and Water: A Public Health Handbook. In addition, the City’s outreach and
education efforts to date have been impressive. Over the last severd years, NY CDEP and the New
York City Department of Health have made presentations to physicians and other hedlth care providers
on, among other issues, the need to request pecific laboratory testing for cryptosporidioss when the
disease is suspected. EPA has made a number of recommendations in Chapter I1 which, if
implemented, should further enhance the Disease Surveillance Program.

Land Acquisition

Land acquigition is one of the most effective and, therefore, vital mechanisms to permanently protect the
City’s Catskill/Delaware watershed.  The overarching god of the Land Acquisition Program isto
ensure that undevel oped, environmentally-sensitive watershed lands remain protected, and that the
watershed continues to be a source of high-quality drinking water to the City and upstate counties. Its
successis critica to EPA’ s continuance of filtration avoidance for the Catskill/Delaware system.

EPA commends the City for meeting dl of its solicitation gods as outlined in the FAD and MOA & the
three-year point in the Land Acquisition Program (January 21, 2000). To date, the City has shown
sggnificant progress in acquiring land in anumber of basns, particularly West Branch, where it has
acquired or executed purchase contracts on 5,389 acres, or 38% of the land it has solicited.
Unfortunately, progressis poor in Kensico, probably the most critical watershed in the
Catskill/Delaware system, where, out of 1000 acres available for solicitation, only 17 acres (2% of the
land that has been solicited) have been acquired or are under contract. NY CDEP has stated thet it is
actively negotiating with a number of landowners and that it expects to make additiona purchasesin the
Kensico basin shortly. EPA strongly recommendsthat the City

re-doubleits efforts, using all means available, to acquireland or conservation easementsto
protect the remaining open spacein the Kensico watershed. To that end, EPA recommends
that the City develop an intensive solicitation/acquisition strategy, specific to the Kensico
water shed, and report on the progress of implementing that strategy to EPA within oneyear’s
time. If sgnificant progressin acquiring land or easementsis not madein the near term, the
City must work with thelocal governmentsto ensurethat they usetheir land use authorities
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to protect thisvitally important Catskill/Delawar e water shed. In light of the lack of program
progress thus far in Kensico, EPA has particular concerns regarding the use of Nationwide Permits for
wetlandsfill projectsin the Kensico watershed. EPA has recommended to the New Y ork Digtrict of
the Army Corps of Engineers that use of Nationwide Permit 39 be prohibited from usein the
watersheds east-of-Hudson. This would ensure that any development project that impacts wetlands is
subject to afull review under the federa wetlands regulatory program.

In accordance with the FAD, the City has completed soliciting land in Priority Areas 1 and 2. EPA
recommendsthat the City continueits effortsto acquire critical water shed lands by
periodically re-soliciting landownersin Priority Areas 1 and 2. Inthe remaining years of the Land
Acquistion Program, the City is scheduled to solicit land only in Priority Areas 3 and 4. With this shift,
the City will have much more flexibility in deciding which land to solicit. EPA recommendsthat the
City develop a plan to prioritize the solicitation of land in Priority Areas3 and 4. EPA
recommendsthat the plan make full use of the City’ swater quality monitoring data and
terrestrial models, and that it include a direct link to the objectives of the Stream
Management and Wetlands Protection Programs. EPA recommendsthat the City maximize
use of its Geographic Information System (GIS) to facilitate these efforts.

Watershed Agricultural Program

The overdl objective of the Watershed Agriculturd Program (WAP) isto prevent pollution, and to
improve water qudity, by reducing pollutants leaving the farm through the implementation of “best
management practices’ (BMPs). The WAP is designed to meet this objective through the voluntary
development and implementation of Whole Farm Plans on at least 85% of the farmsin the New Y ork
City watershed. A secondary objective of the WAP is to conduct scientific research in support of
agricultural management practices utilized in the watershed. Through December 1999, each of the key
milestones required by the FAD has been met. Almost 90% of the farms in the watershed are
participating in the WAP. Furthermore, a satisfactory leve of program implementation has been
achieved to date, with 73% of watershed farms currently executing approved Whole Farm Plans.

The program addresses a broad geographic areawhich is a sgnificant source of pathogens, phosphorus
and sadiment. The program has implemented BMPs that are widely accepted as having the potentia
for reducing agricultura pollutants and resulting runoff. Examples of BMP categoriesinclude (1)
improved herd health (which decreases the potentia number of pathogens available for transport to a
waterbody), (2) redirection of clean runoff away from areas with high concentrations of contaminants
(which decreases the pollutant load reaching the waterbody), and (3) identification of hydrologicaly
sengtive areas to avoid manure spreading (which decreases the runoff of pollutants). Over 1,000
BMPs have been indtituted to date. In addition, the WAP has continued to advance program goas
through severd initiatives not required by the FAD, such as the Forestry, Whole Farm Easement and
Congsarvation Reserve Enhancement Programs. These programs provide additiona opportunities for
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pollution prevention, and provide incentives for farmer participation. They dso demondrate a srong
commitment by NY CDEP, and by the Watershed Agricultural Council, to conducting an integrated,
multi-tiered Watershed Agricultura Program. New Y ork City is commended for supporting these
initiatives, which go beyond the requirements of the FAD.

To fully evduate the effectiveness of the WAP in maintaining or enhancing water quality, the reduction
of pollutant loads by the implementation of Whole Farm Plans must be determined. Water qudity
monitoring and water quality models are tools to aid in this determination. NY CDEP and the
Watershed Agriculturd Council have secured funds to conduct monitoring in the Town Brook sub-
basin. In addition, Delaware County, in support of its Phosphorus Reduction Strategy, has obtained
funds to conduct a study of the reduction of agriculturd phosphorus through intensive forage
management. Also, NY CDEP conducts extensive routine monitoring in the Cannonsville Reservoir
basn. A monitoring program isin place to measure water qudity at one farm, and additiona monitoring
to evauate management practicesis scheduled to begin thisyear. Asthe WAP matures, and the
program moves from planning to implementation, these and other efforts will be necessary to determine
the overal impact of the WAP on water quaity. EPA has made a number of recommendationsin
Chapter IV which, if implemented, should further enhance the Watershed Agricultural Program.

Kensico Modeling and Remediation Programs

The Kensico Reservair, in central Westchester County, isthe termind reservoir for the City's
Catskill/Delaware water supply systlem. Under norma operating conditions, dmogt dl water from the
Catskill/Delaware watersheds (which supplies 90% of the City’ swater) flows through the Kensico
Reservair, prior to being chlorinated and sent to the City viathe Catskill and Delaware agueducts. The
overdl objective of the Kensco Modeling and Remediation Programsisto improve water qudity in the
Kensco Reservoir by identifying sources of contaminants and by ingtituting appropriate source
prevention and remediation measures. The City has indituted numerous program eements to meet this
objective.

The Kensico Stormwater Control Program (KSWCP) is one of four programs recommended in

NY CDEP s 1995 Kensico Water Pollution Control Study. The objective of the KSWCP isto identify
and remediate the sources of fecd coliform bacteriaand turbidity being conveyed to the Kensico
Reservair by sormwater runoff, through the implementation of source reduction and pollutant
removal BMPs. Although the City was late in implementing Phase | of the program, it expectsto
complete the entire program by the end of 2000, well before the completion date specified in FAD
(mid-2002). A contract has been awarded, and a contractor isin the field ingtaling BMPs. EPA
commends NY CDEP for expediting construction and pursuing an aggressive target completion date of
4™ quarter 2000 for the entire Kensico Stormwater Control Program.  The long-term success of the
KSWCP will be gauged by water qudity improvement in sormwater flow entering the Kensico
Resarvair. Thus, evduating the effectiveness of the Kensco sormwater BMPsis critical. NY CDEP
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recently completed a sormwater monitoring plan for this purpose.

Under the 1997 FAD, NY CDEP was required to complete the Kensico Maintenance Dredging
Program by the end of October, 1998. The City successfully completed the program on May 12,
1999. Although 6 months late, the FAD objective was satisfied. By removing the sediment adjacent to
Shaft 18 and the Catskill Upper Effluent Chamber, the City eiminated a potential source of turbidity
and fecd coliform bacteriawhich, if resugpended during slorm events, could have contaminated the
City’ swater supply.

Gull and waterfowl roosting near effluent chambers and other areas around the Kensico Reservoir were
adominant source of fecd coliform bacterialoading in the reservoir through the early 1990s. The
objective of the City’s Waterfowl Management Program is to diminate roosting birds from the Kensico
Reservoir during the migratory season, thereby diminating a sgnificant source of contamination to the
reservoir, and substantialy improving water qudity. Since implementation of this program, fecd
coliform bacterialevels have decreased dramaticaly in the fall-winter months, and seasond bypassng
of Kensico (acommon event in the early 1990s) has not been necessary since 1993. The City has
noted that Rondout and West Branch reservoirs show seasond waterfowl population increases smilar
to those seen at Kensco, and that these increases seem to coincide with increases in coliform levels
entering Kensico. Therefore, control of feca coliform sources in these reservoirs is aso important.
EPA recommendsthat NY CDEP expand its Waterfowl M anagement Program to the Rondout
and West Branch Reservoirsin order to continueto reduce therisk of fecal coliform bacteria
loading in the Kensico Reservoir (and in the Catskill/Delawar e system in general).

The City aso includes the following programs to support its protection and remediation effortsin
Kensco: (1) atemporary curtain wall between the Catskill Upper Effluent Chamber and Macolm
Brook, (2) wastewater evauation and control, (3) ground water monitoring, (4) surface water
monitoring (reservoir and streams), (5) Kensico Water Qudity Modd, and (6) public education and
outreach. EPA has conducted a detailed eva uation, with recommendations, on al of the above
programs, this evauation can be found in Chapter V of the report. Asthese programs move into the
implementation and monitoring phase, EPA will continue to evauate whether additional measures (eg.,
stormwater BMPs) are necessary to protect the Kensico Reservoir.

Non-Point Source Control Programs

The objective of the NY CDEP s Non-Point Source Control Programsis to reduce or diminate
pollutant runoff from reaching the City’ s reservoirs and reservoir tributaries. Non-point source pollution
is generated from a diversity of sources. failing septic systems, nutrient and pesticide gpplication on
landscaped and agriculturd areas, inadequate road sand and sdt storage, erosion from congtruction
gtes, ungtable stream reaches and poorly managed timber operations, and runoff from impervious
surfaces. Programs addressing non-point sources of pollution are being implemented by the City, or by

10
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others through City funding, in the Catskill/Delaware basins located west-of-Hudson.  Some of these
programs are highlighted in the “Key Findings and Recommendations’ section; most are critiqued, in
detall, in subsequent chapters.

Non-point source pollution mitigation programs are d o digible for funding under the

City-funded ($68 million) east-of-Hudson Water Quality Investment Program. However, thereis no
assurance that this county-directed program will address non-point source pollution, Iet aone non-point
source pollution in the Catskill/Delaware basins located east-of-Hudson. EPA recommends that

NY CDEP develop a detailed strategy to address non-point sour ces of pollution in the
Catskill/Delawar e basins located east-of-Hudson. EPA recommendsthat this strategy focus
on key non-point sour ces of pollution such as stormwater runoff, failing septics and
streambank erosion.

Stream Restoration and Turbidity

NY CDEP s Stream Management Program addresses turbidity emanating from damaged stream
reaches. Geomorphic restorations will improve overdl water quaity in affected watershed streams and
recalving reservoirs. To date, NY CDEP has made sgnificant progress in implementing the first dement
(educetion, training and public outreach) of its srategy. However, NY CDEP simplementation of the
drategy’ s find eement (devel opment of Stream Management Plans and implementation of
demongtration projects) has experienced significant delays. The success of the outreach effort has
generated consderable expectation among the Catskill communities that project implementation is
imminent. Thereisawindow of opportunity that the City must seize for this program to be successful.

Although the City has completed one demonstration project along the Batavia Kill, anumber of stream
restoration projects are “ stuck” in the pipdine (e.g., Broadstreet Hollow). Integrd to providing a
framework to al of these projects are Stream Management Plans, none of which has been completed.
EPA strongly recommendsthat NY CDEP expedite completion of Stream Management Plans
in priority sub-basins, and expedite completion of demonstration projects at Broadstr eet
Hollow, Big Hollow, Stony Clove, Red Falls and the West Branch of the Delaware River.
EPA also recommendsthat NY CDEP begin Stream Management Plansin other sub-basins
targeted in its Stream M anagement Plan implementation schedule.

Success of the program will be partly established through biomonitoring data teken dong streams near
restoration projects. NY CDEP submitted its first biomonitoring report in January 2000, five years after
the biomonitoring effort began; it acknowledges work to be done. Turbidity monitoring, keyed to
specific restoration projects, is aso necessary to assess program effectiveness and water quality
improvement. EPA recommendsthat NYCDEP expand its biomonitoring and pre- and post-
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remediation turbidity monitoring to measure the water quality benefit derived from its Stream
Management Program. In addition, EPA recommendsthat the City evaluate, interpret and
present these data on a more frequent basis.

Wetlands

Wetlands play a mgor role in watershed protection. Preventing the further loss or degradation of
remaining wetlands in the watershed is an important objective of the City’ s Wetlands Protection
Program. Success of the City’s Program is measured through monitoring the change in wetlands
acreage and functions over time. Currently the Program contains no methodology to quantify these
changes and, thus, is not geared towards measuring success. The 1997 Nationa Wetlands Inventory,
and recent studies on wetlands trends and characteristics in the Croton watershed (1999) are astep in
the right direction. EPA recommendsthat the City:

. Develop an objective measure of progressfor its Wetlands Protection
Program;
. Expand the wetlands function analysisit performed in the Croton water shed to

the entire Catskill/Delawar e water shed;

. Review all Pre-construction Notifications under the Army Corps of Engineers
Nationwide Permit Program to mitigate wetland losses, and to recommend to
the Corpsthat proposed fill projectsthat may negatively impact water quality
go through the Individual Permit process;, and

. Analyze wetlands trends, document wetlands losses/gains, and direct its
Wetlands Protection Strategy accordingly.

In addition, EPA recommendsthat NY SDEC and the City work with communitiesto reclassify
those wetlands of “unusual local importance’ as State wetlands.

The stated god of the City’ s wetlands protection Strategy is to “protect wetlands in the watershed.”
Recognizing the importance of wetlands, the federal Clean Water Action Plan setsagod of reversing
the trend of wetlands |oss nationwide with a net increase of 100,000 acres each year, beginning in
2005. Consstent with the Clean Water Action Plan, and considering the vital role that
wetlands play in the New York City water shed, EPA recommendsthat the City set a goal of
increasing wetlands acreage in the water shed.

Community Outreach and Education
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For the City’ s Watershed Protection Program to be truly successful, it must be understood, accepted,
and ultimately embraced by those who live in the watershed and those who drink its water, dl of whom
are stakeholdersin protecting the City’ s water supply reservoir system. There will aways be conflicts
(economic, socid, and environmenta), but a strengthened knowledge of watershed issues and
environmenta awareness among al stakeholders will facilitate conflict resolution and improve the
chances of program success. NY CDEP hasinitiated, or is an active participant in, a number of
excdllent outreach/educetion efforts. In addition, the City has significantly enhanced its webpage by
providing weekly pathogen monitoring data, the Waterborne Disease Risk Assessment Annual Report,
and periodic updates of watershed protection efforts.

Although laudable, the City’ s education efforts are generally geared to specific watershed programs.
Comments to EPA during the mid-course FAD review suggested that NY CDEP could improve its
relationships with upstate and downstate communities by providing more avenues, tailored to meet
community needs, for public input on generd watershed issues. An effective feedback mechaniam
needs to be developed o that the City hears about issues before they become full-blown, intractable
problems forcing resdentsto take Sdes. In order to assist the City in its water shed protection
efforts, EPA recommendsthat NY CDEP strengthen communication with, and forge

partner shipswith, water shed communities. Specifically, EPA recommendsthat the City:

. Engage communities with water shed wor kshops, periodic town meetings,
citizen advisory committees, newdetter s and public opinion surveys;

. Develop a public notification protocol to address pathogens entering the
water supply system and spikesin disease surveillance/outbr eak
detection data. (Thisisan important step in preventing/containing an
outbregk of waterborne gastrointestind illness); and

. Enhanceits webpage with (1) FAD (and other) water shed
protection/water quality monitoring reports, (2) notices of upcoming
meetings, and (3) accessto NYCDEP’'s Gl Sdata layers.

Septic Systems

NY CDEP has met the conditions of the 1997 FAD by establishing a mechanism and prioritization
scheme to ensure that septic system fallures are adequately addressed in the west-of-Hudson
watershed. Failing septics are primarily addressed through the Septic System Rehabilitation and
Replacement Program. EPA notes that the prioritization scheme set up through the Septic System
Rehabiilitation and Replacement Program does not include septic systems that will be
addressed/remediated through other MOA programs, such as the New Sewage Treatment
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Infrastructure Program and Sewer Extenson Program. Thus, the ultimate success of the Septic System
Rehatiilitation and Replacement Program, requires the expeditious implementation of both of these
MOA programs.

The failure of septic systemsin the New Y ork City watershed is awidespread problem that, prior to
the Septic System Rehabilitation and Replacement Program, was not adequately addressed.

NY CDEP=s previous drategy for detecting failing systems was unable to discern falure of these
systems until the homeowner requested an ingpection, or until a neighbor filed acomplaint. However,
due to the economic incentives in the Septic System Rehabilitation and Replacement Program,
ingpectors were inundated with inspection requests, and the program became an immediate success.
With an estimated 50% of septic systemsin the watershed being identified as substandard, the need for
septic system rehabilitation/repl acements has continued to rise. However, this program has afinite
budget that will be exhausted, possibly by the end of thisFAD. The operation of falling septic systems
within the watershed is unacceptable. EPA strongly recommendsthat the City establish an
effective, long-term mechanism to detect and remediate failing systemswhich does not rely on
the previous, inadequate detection system. EPA recommendsthat this system be established
prior to the termination of the existing Septic System Rehabilitation and Replacement
Program, and that it include Catskill/Delawar e water sheds east-of-Hudson.

The City is spending tens of millions of dollars through severd different partnership programs (discussed
above) to address the problem of failing septic systemsin the watershed. As borne out by the
evauation conducted by the MOA Technicd Advisory Committee (TAC) in 1999, there are many
factors that could lead to septic fallure. The TAC study found that:

. Steeper doped Stes often require sophisticated engineering design/construction
techniques,

. The more complicated the design, the higher the likelihood of improper
congtruction and increased reliance on vigilant operation and maintenance
(O&M), and

. The mgjority of septic system failures occur because of improper construction
and insufficient O& M.

EPA is currently evauating outside peer reviewers comments on the TAC' sfindings. But with these
generd findingsin mind, EPA bdievesthat it is prudent environmenta policy to minimize as much as
possible any factor that might add to the risk of failure of newly ingtalled septic systems. EPA
recommendsthat NYCDEP (with the support of NY SDOH) enfor ce the plain and
unambiguousreading of Appendix 75-A and not allow septic systems on slopes greater than
15% and not allow septic systemsthat need significant grading for the expressed purpose of
reducing the dopeto 15%.
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Significant resources have been committed to remediating failed septic systems. Proper operation and
maintenance of septic systems, after they have been repaired or rehabilitated, isthe most codt-€effective
approach to assure long-term reliability. EPA recommendsthat the City develop a

compr ehensive program, with appropriate incentives, to ensure proper operation and
maintenance of septic systemsin the watershed. One exiding incentive is the City:s acceptance
(at no cost) of pump-out waste at its new wastewater treatment plants (WWTPS). This activity is
important to the immediate and long-term success of the Program. Currently, however, the City is not
accepting waste during winter months at certain plants. EPA recommendsthat the City and State
expeditioudy resolve thisissue so that City WWTPs can accept pump-out waste on a year -
round basis.

Wastewater Treatment Plant (WWTP) | nspection and Compliance Program

The objectives of the WWTP Inspection and Compliance Program are to ensure compliance with New
Y ork State Pollutant Discharge Elimination System (SPDES) permit requirements, and to reduce
pollutant loading impacts from municipa and privately owned WWTPs operating in the New York City
watershed. Prior to January 1994, only three out of 110 WWTPs discharging in the watershed were
classfied as sgnificant municipd or indudtrid facilities, and were tracked in the EPA database for
compliance/enforcement purposes. In addition, approximately 70% of SPDES dischargersin the
watershed were not required to submit discharge monitoring reports, and were not subject to
aurveillance oversight by NY SDEC. By January 1994, dl NY C watershed facilities east- and west-of -
Hudson were dlevated, by NY SDEC, to alevel equivdent to EPA mgor status and, therefore, were
required to begin submitting discharge monitoring reports. In addition, all WWTPs started to receive
routine oversight by NY SDEC and NY CDEP. Since the mid-1990s, there have been numerous
enhancements to the WWTP Inspection and Compliance Program; these enhancements are discussed
in detail in Chapter VIII.

From 1995 to 1999, “sgnificant non-compliance” (SNC) violations were reduced from a quarterly
average of over 30% to 8%. Effluent discharge violations were reduced from 20% to 5%. All current
SNC violations are being addressed through forma enforcement actionsby NY SDEC and/or
NYCDEP. Thisdeclining trend in SNC violation rates is a measure of the program’s success to date.
EPA considers 0% SNC to be an appropriate and achievable goa, as NY CDEP and NY SDEC
continue to work together to implement this enhanced regulatory strategy in the watershed.

Wastewater Treatment Plant Upgrade Program
The Wastewater Treatment Plant Upgrade Program is akey component of the FAD. Upgrades of

non-City-owned WWTPsin the watershed will have an immediate water quality impact by diminating
the discharge of pathogens, and significantly reducing the discharge of other pollutants. EPA is
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serioudy concerned that, based on the information received to date, the City will not comply with the
May 2002 upgrade completion date specified in the FAD, the City’s Watershed Rules & Regulations
(WR&R), and MOA. EPA strongly recommendsthat NY CDEP immediately accelerate
completion of the Wastewater Treatment Plant Upgrade Program. The City’s commitment
and ability to complete this Program expeditioudy will be a critical factor in determining the
future of filtration avoidance. To that end, EPA requeststhat the City submit an action plan
within 60 days which details actions the City will take to get the program back on track.

EPA notes that the City has completed the upgrades of dl City-owned WWTPs within the timeframes
specified in the FAD. With these upgrades, gpproximately 40% of the WWTP effluent discharging into
the Catskill/Delaware watershed is now being trested by advanced tertiary trestment (microfiltration).

Project Review/SEQRA

For watershed projects, the City is considered an “involved agency” under the State Environmental
Qudity Review Act (SEQRA). Assuch, it has sgnificant power to control environmentally unsound
development in the watershed by ensuring that issuesiit raises during the SEQRA process are
adequatdly addressed prior to a project moving forward. Therefore, coordination and participation in
project review under SEQRA are important NY CDEP functions.  From EPA’s perspective, effective
utilization of the City’s authority under both SEQRA and the WR&R is necessary to address activities
that may adversdy impact water quality in the watershed.

Effective utilization of both mechanismsis particularly critica in addressing problems associated with
impervious surfaces from large development projects. Reduction of impervious surfacesis akey
component of good environmenta design. Many studies have shown that there is an “imperviousness’
threshold at which no BMPs can mitigate the additiona pollutant load resulting from development. In
addition, with large development projects, the uncertainties built into sormwater models (which
evauate potentid impacts of sormwater runoff) are magnified. Therefore, if the City is not involved
early in Ste design (through SEQRA) and instead waits to address dl environmenta concerns through
the Stormwater Pollution Prevention Plan (SPPP - required under the WR& R), the result will be an
SPPP that cannot meet its own objectives (i.e., no net increase in pollutant loadings over pre-existing
congtruction conditions). Through SEQRA, the City should work to reduce the project’ s footprint
during the planning stage --- a much more effective mechanism to reduce ssormwater runoff than to rely
solely on an SPPP at the end of the development process. With good environmenta design, the
developer can produce aworkable SPPP that reduces tota reliance on structural scormwater controls
to mitigate pollutant runoff from a gte.

While there has been recent improvement in the City’ s involvement in the SEQRA process, EPA

strongly recommendsthat NY CDEP play a more consistent, activerole at the earliest
possible stage of the project planning process. EPA recommendsthat the City utilize
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experienced environmental land use plannersto work with the applicant to limit a project’s
impervious surface or footprint, and to ensurethat environmental concernsare addressed. In
addition, EPA recommendsthat the City:

. Map, analyze and track impervious cover in the water shed (particularly in east-
of-Hudson basins) to better evaluate the thresholds at which the water quality
impacts from development may be irreparable;

. Support local initiatives (such as upzoning) that may provide a water quality
benefit; and
. Apply SPPP guidancein a consstent manner.

Finally, in order to mor e effectively address water quality concerns, EPA recommends that
the Lead Agency under SEQRA ensurethat each project applicant initiatesthe SPPP early in,
and on a paralle track with, the project planning process.

Watershed Monitoring and Modeling - Data Analysig/I ntegration/Dissemination

NY CDEP conducts an extensive water quality monitoring program throughout the watershed, and
throughout each of its reservoir basins. In recent years, as aresult of its own interna reviews, and asa
result of outsde assessments, the City has sgnificantly enhanced its monitoring program. Furthermore,
the City continues to make improvements. For example, NY CDEP is aggressively developing,
evauaing and implementing new andytical methods as part of its pathogen monitoring program.
However, anumber of issues need to be addressed as the City’ s watershed protection efforts move
from the planning phase into the implementation and andyss phase. Inits Filtration Avoidance
Supplemental Annual Report (November 1999), NY CDEP recognized the importance that
datisticaly-based trend andyss will play in ng the effectiveness of its watershed management
programs. It is paramount that the City have amonitoring network (or networks) robust enough to
support rigorous trend analysis at the basin and sub-basin scales. In addition, the City’ s watershed-
wide monitoring network must be fully integrated with other ongoing City and non-City monitoring
programs that are at different watershed scales.

The City’ s Filtration Avoidance Supplemental Annual Report provides a conceptud framework for
the types of tools that the City plans to use to measure the success of each of its watershed protection
programs. For anumber of protection programs, the City concludes that the measure of success will
be “maintenance of high water qudity and consstent compliance with regulaions.” For remediation
programs, the City states that success will be “measured by the degree to which they can reduce
pollutant loadings from entering the water supply.” EPA agrees that these are appropriate objectives,
but the City must take the next step --- to show that the current system is capable of measuring
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success. Taking this next step is fundamentd to the future of filtration avoidance. EPA recommends
that the City conduct a rigorous analysis of itscurrent monitoring arraysto determine their
adequacy to detect trends, and to measure pollutant reductions, within and acr oss water shed
programs, at the basin and sub-basin scales. In addition, EPA recommendsthat the City lay
out a specific “roadmap” to show how it intends to utilize these data to measur e program
success. Thiseffort may result in an expangon or rearrangement of the City’ s monitoring program.

Models are one of the key management tools that the City will use to evaluate its watershed programs.
They will dlow the City to estimate the effectiveness of particular programs and their expected impacts
on future water qudity. However, to take full advantage of the models, the City must “link” them to its
watershed management programs. Linkage, however, requires a better understanding of the effects
that local watershed protection/remediation practices have on nutrient concentrations in runoff, and
requires the ability to quantify and “scale up” these rdationships to the watershed scde. The City'suse
of terrestrid models as predictive, watershed management tools will be limited unless the effects of
management practices and land use changes can be accuratdly quantified and trandated into model
input coefficients. EPA recommends that the City develop a plan for using terrestrial and
reservoir modelsin the water shed to meet program objectives. Thisplan should ensurethe
development of accurate runoff and nutrient coefficientsfor input to the City’ sterrestrial
models, and should provide an enhanced technical basisfor futurereservoir Total Maximum
Daily Loads (TMDLs).

EPA recognizes that the City collects atremendous amount of data throughout the watershed. Some of
these data have undergone andysis and are presented in FAD ddiverables or other reports. However,
EPA (aswédll as other stakeholders) receive very little data or anadlysis on a number of monitoring
programs (e.g., stream and reservoir monitoring). These programs form the foundation of NY CDEP' s
efforts to determine the long-term effectiveness of its watershed protection and remediation programs.
EPA recommendsthat the City develop a comprehensive strategy to integr ate, analyze and
disseminate the data from its water shed monitoring programs. To facilitate this effort, EPA
recommendsthat the City reingituteits Annual Water Quality Report (last published in
1993), and tailor it to provide analysisthat isboth programmatic and geographic in scope,
addressing specific water shed programs, and the health of individual reservoir basins.

Total Maximum Daily Load Program

The main FAD objective for the Totd Maximum Daily Load (TMDL) Program isto reduce
concentrations of phosphorusin the New Y ork City water supply reservoirsto alevel necessary to
meet Ambient Water Quaity Standards. EPA congders that another important objective of the
program is to determine if the NY SDEC standard of 20ug/l is sufficient to protect the reservoirs that
serve as sources of the City’ s drinking water supply. The TMDLsinthe New Y ork City watershed
are being developed in phases. The 1997 FAD contains severa milestones for Phase | and Phase ||
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TMDL deveopment. It outlines commitments made by NY SDEC to establish, and by EPA to take,
find Agency action onthe TMDLs. The FAD dso contains commitments by NY SDEC to modify
SPDES permits, as necessary, and to identify potential non-point source management practices to
achieve TMDLs.

Although improvements have been made during Phase 11, NY CDEP is continuing to refine the models
used in TMDL cdculations. NY CDEP is scheduled to complete eutrophication modes for the west-
of-Hudson reservoirs by February 2001. A similar effort has been initiated in the east-of-Hudson
reservoirs. With respect to the phosphorus guidance value, NY CDEP provided atechnical report to
NY SDEC in March 1999 entitled, Devel opment of a Water Quality Guidance Value for Phase |1
Total Maximum Daily Loads (TMDLS). Thisreport (1) summarizes the work performed to establish
a ste-gpecific phosphorus guidance vaue, (2) reviews the eutrophication-use impairment information,
(3) presents an andysis of phosphorus, dga biomass and related water quaity parameters and (4)
proposes a phosphorus guidance vaue of 15ug/l for source water reservoirs.

Inthe FAD, NY SDEC commitsto proposing TMDLswithin six months of receiving the Reservoir
Reports. Due to an extended public comment period and the amount of comments received,

NY SDEC has not yet submitted Phase || TMDLsto EPA. EPA recommendsthat NYSDEC
expeditioudy establish and ensure the implementation of Phasell TMDL s for phosphorusin
the New York City Watershed. In addition, EPA recommendsthat NY CDEP work with

NY SDEC and local governmentsto identify specific activitiesthat will reduce non-point

sour ces of phosphorusin basinsthat not do meet their current, applicable load allocations.

L ooking to the future, EPA recommendsthat NY CDEP work with NY SDEC to develop a
workplan and schedule for NYSDEC, with City technical support, to establish Phasell|
TMDLs.

Catskill/Delaware Water Supply System Filtration Plant

Throughout the first haf of the FAD, NY CDEP has complied with the schedule of tasks associated
with the design of the Catskill/Ddawarefiltration plant. EPA is satisfied with the technical adequacy of
NY CDEP sdesign effortsto date.  EPA consders the continuation of these efforts to be a prudent
measure in the protection of public hedth. In the event filtration of the Catskill/Ddaware supply is
deemed necessary, public participation early in the planning process will prove vita to the project’s
overal success. EPA, therefore, commends NY CDEP in its public outreach efforts through the
edtablishment of the Citizen Advisory Committee.
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|. Objective Criteria Compliance

1. Background and Detailed Description of Objective Criteria

The 1986 Safe Drinking Water Act (SDWA) amendments and the 1989 Surface Water Treatment
Rule (SWTR) require that al surface water supply sources provide filtration unless the source water
qudlity, disinfection, and Site-specific avoidance criteria are met by December 31, 1991. Filtration
“avoidance’ requires compliance with threerules: (1) SWTR, (2) Tota Coliform Rule and (3)
Disnfectant and Disinfection Byproducts Rule. These rules are discussed in more detall below.

A. Surface Water Treatment Rule
Source Water Quality Criteria:

. Coliforms - a sysem must demondtrate that either the fecal coliform concentration is lessthan
20/200 ml or the totd coliform concentration is less than 100/100ml in the water prior to the
point of disinfectant application in 90% of the samples taken during the Six previous months. A
water system which takes fecd coliform readings aswell astotd coliform readings must useits
fecd coliform data to show compliance with this criterion. Asacondition of filtration
avoidance, the water syslem must demondtrate that the sx month running average (average of
al samples taken over the previous sx months) of the exceedance of the tota or feca coliform
limitsisless than or equd to 10%.

. Turbidity Leves - the turbidity of the water prior to disnfection cannot exceed five
nephelometric turbidity units (NTUS), on an ongoing bas's (sample-by-sample), based on grab
samples collected every four hours (or more frequently) or based on continuous monitoring.

Disinfection Criteria:

. Inectivation Requirements - a system must demondrate that it maintains disnfection conditions
which inactivate 99.9% of Giardia cysts and 99.99% of viruses every day of operation except
any one day each month.

. Demondration of Mantaining a Chlorine Resdud - a sysem must demondirate thet it maintains

aminimum free chlorine resdud of 0.2 mg/l entering the didtribution sysem and thet it maintains
adetectable chlorine resdua throughout the distribution system.

. Dignfection System Redundancy - a system must provide uninterrupted disinfection,

i.e., redundant components including an auxiliary power supply with automatic start-up and
adarm to ensure that disinfectant gpplication is maintained continuoudy while water is being
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delivered to the digtribution system.

Ste-Specific Criteria:

Watershed Control - a system must establish and maintain an effective watershed control
program to minimize the potentia contamination by Giardia cysts and virusesin the source
water.

On-gite Ingpection Requirements - a system must have an annua on-Site ingpection conducted
by the primacy agency which demondrates that the system is maintaining an adequate
watershed control program and reliable disnfection trestment and equipment redundancy. (See
Appendix A for the 1999 On-site Inspection Report [which aso includes a discussion of
Hillview Reservoir operations]. We acknowledge that the City isworking with EPA to findize
an enforceable agreement to remediate reservoir gatehouses, to replace operators and to
continue closdy monitoring the drinking water supply.)

Absence of Waterborne Disease Outbresks - a system cannot have been identified as being the
source of awaterborne disease outbresk, or if it has been so identified, the system must have
been modified sufficiently to prevent another such occurrence.

Compliance with the Totd Coliform Maximum Contaminant Level (MCL) and the requirements
of the Totd Coliform Rule - a sysem must comply with the MCL for totd coliforms (in the
digtribution system) in at least 11 out of the previous 12 months the system served water to the
public on a continuous basis. See below for more Tota Coliform Rule requirements.

Compliance with the Tota Trihdomethane (TTHM) MCL and the requirements of the
Dignfectant and Disinfection Byproducts Rule - a system must comply with the MCL for
TTHM (in the distribution system) on a quarterly running average basis. See below for more
Disnfectant and Disinfection Byproducts Rule requirements.

Total Coliform Rule (TCR)

The god of the TCR, promulgated &t the same time as the SWTR, isto protect water supplies
from waterborne disease causing organisms by ensuring that the water supplier performs
sufficient routine didtribution syslem monitoring of coliform bacteria The number of routine
monthly samples taken is based on the population served by the water syssem. NY CDEP
routindly takes nearly twice the required number of digtribution sysem samples. Therule
requires that additiona testing be performed if any samples are positive for coliforms, and that
the State be notified the same day if fecd coliform or

E. Cali bacteriaare found in the drinking water.
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The enforceable monthly MCL for tota coliform (TC) and E. coli for systems required to take
more than 40 samples per month is that for al samples taken, including repeat samples, no
more than 5% may be pogtive for tota coliforms. A monthly MCL violation has occurred if
more than 5% of the samples are postive for tota coliform. (As stated in the SWTR, a system
must comply with the MCL for totd coliformsin at least 11 out of the previous 12 monthsto
avoid filtration.) An acute MCL violation occurs when aroutine digtribution sysem sampleis
TC postive and either of the following occurs: (1) The origind sampleis dso postive for feca
coliform (FC) or

E. coli and any of the repeat samplesis TC poditive; or (2) any of the repeat samples are
positive for TC and FC or E. coli.

Combined, the SWTR and the TCR provide controls for pathogens in both the source water and the
digribution system.

C. Disinfectant and Disinfection Byproducts Rule(D/DBPR) / Stage 1 D/DBPR

Dignfection of drinking water has been shown to be highly effective at protecting public hedth
by virtudly diminating typhoid, cholera and other waterborne epidemics? Use of disinfection,
however, must be ba anced with the risks associated with consumption of disinfection
byproducts such as trihalomethanes (THMs) and ha oacetic acids (HAAS). For asystem to
continue to meet the criteriato avoid filtration under the SWTR, it must comply with the TTHM
MCL gtandard. At the time the 1997 FAD was written, the regulation established an MCL for
total THM of 0.10 mg/l for systems serving populations greater than 10,000 such as the New
York City system.

The TTHM MCL has been modified as a result of the Stage 1 D/DBPR and compliance is
mandatary for NY CDEP by January 1, 2002. Therule revisesthe MCL for TTHMs from
0.10 mg/l down to 0.08 mg/l and includes anew MCL for the sum of the five haoacetic acids
(HAADS): monochloroacetic acid, dichloroacetic acid, trichloroacetic acid, monobromoacetic
acid, and dibromoacetic acid. The MCL for HAAS is set a 0.060 mg/l, and new MCLs are
established for bromate (0.010 mg/l) and chlorite (1.0 mg/l). Under the new rule, “apublic
water system is in compliance with the MCL when the running annud arithmetic average of
quarterly averages of al samples, computed quarterly, islessthan or equd to the MCL. If the
running annua average computed for any quarter exceeds the MCL, the system is out of
compliance.™

2Stage 1 Disinfectants and Disinfection Byproducts Rule Fact Sheet; Office of Ground Water and Drinking
Water; December 1998; http://www.epa.gov/ogwdw/mdbp/dpl.htm

3Federal Register: December 16, 1998 (Volume 63, Number 241); Rules and Regulations; From the Federa
Register Online via GPO Access (wais.access.gpo.gov)
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The requirements listed above are easily quantifiable and are, therefore, collectively known asthe
Objective Criteriain the FAD. These parameters are included in the SWTR requirements to ensure
that drinking water is of sufficient qudity to limit incidence of waterborne diseases and other hedlth
effectsin the generd population. The City’s compliance with the above rulesis of critical importance to
maintaining filtration avoidance satus.

2. Objective

Provisons of the SWTR requirefiltration of public water supplies that use surface water unlessa
number of source water qudlity criteria and Site-specific criteriaare met. The criteriain the SWTR are
designed to control microbiologica contamination in drinking water supplies. The “objective criterid’
series of the FAD isdesigned to track New Y ork City’s compliance with dl of the source water quaity
conditions and dl of the site-specific conditions of the SWTR except the City’ s watershed control
program (and disease survelllance program) which is the focus of the rest of the FAD.

3. Objective Criteria Assessment
A. FAD Task Compliance

The City reports source water and distribution system monitoring results to EPA and NY SDOH on a
monthly bass. Each of the systems (Catskill, Delaware, and Croton) is monitored and reported on
separately. EPA evduates the City’ s compliance with the FAD by reviewing the ddiverableslised in
Tablel.1.

NY CDEP has complied with dl of the conditions of the Objective Criteria submittal requirements of the
FAD. The City has demonstrated that the programs and reporting mechanismsiit has ingtituted are
sufficient for full assessment of its compliance with FAD objective criteria. This assessment is provided
below.

B. Objective Criteria Compliance

Since theinception of the 1997 FAD, NY CDEP has successfully demonstrated that the Objective
Criteriafor filtration avoidance have been met. The City’ s strategy to comply with the Objective
Criteriatasks (Series 100) of the FAD mesets the requirements of the SWTR for unfiltered water
supplies. Water quaity data andlyss shows that fecd coliform levels, turbidity and disinfectant
byproduct levels are dl within acceptable limits. NY CDEP has never incurred a monthly MCL
violation and there have been no acute MCL violations since 1994. The 0.10 mg/l MCL for TTHM
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has never been exceeded (see Figure 1.3). And findly, digtribution system monitoring has shown that
adequate (detectable) disinfectant concentrations are being maintained throughout the distribution
system in compliance with the requirements for unfiltered systems.
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Tablel.1- Objective Criteria Compliance Tasks

FAD Task Objective Criteria Compliance Due Date/
Frequency
101 Submit raw water fecal coliform concentration sampling monthly
results (10 days)
102 Submit raw water turbidity sampling results monthly
(10 days)
103 Submit raw water disinfection CT value reports monthly
(10 days)
104 Submit operationa reports for Kensico and Hillview monthly
disinfection facilities (10 days)
105a Submit entry point chlorine residual levels (every 4 monthly
hours and the lowest value for the day) (10 days)
105b Notify EPA and NY SDOH within 24 hours if chlorine continuous
residual fals below 0.2 mg/l entering the distribution
system
105¢c Notify EPA and NY SDOH by close of next business continuous
day, whether or not the chlorine residual was restored
within 4 hours
106 Submit distribution system disinfection residual reports monthly
(10 days)
107 Submit results of trihalomethane monitoring quarterly
(30 days)
108 Notify EPA and NY SDOH within 24 hours of any continuous
suspected waterborne disease outbreak
109a Submit results of monthly coliform monitoring in monthly
distribution system and comply with reporting (10 days)
requirements in Section 141.71(b)(5)
109b Notify EPA and NY SDOH by the end of day when a continuous
sample tested positive for E. coli
109d Submit report on efforts to maintain sufficient levels of semi-
chlorine throughout the distribution system annually
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FAD Task Objective Criteria Compliance Due Date/
Frequency
109 Submit report on cross connection activities including semi-
the number of cross contamination complaints annually

investigated, what actions were taken to address
identified cross connections, number of plans reviewed,
number of devices installed and inspected

i. Source Water Monitoring - Water quality monitoring is performed at both untreated source water
locations (Catskill Lower Effluent Chamber, and Delaware Shaft 18) and treated water locations
(Catskill Eastview Connection Chamber, and Delaware Shaft 19). To ensure compliance with the
SWTR, source water is andyzed for the parameters and monitoring schedule listed in Table 1.2.

Tablel.2 - Source Water Monitoring Program

Catskill System L ocations Delawar e System L ocations
Parameter
CAT(LEFF) CAT(EV) Del(18) Del(19)
Turbidity Continuous Continuous Continuous Continuous
24 Hr. 24 Hr. 24 Hr. 24 Hr.
pH Daily Grab Continuous Daily Grab Continuous
24 Hr. 24 Hr.
Free Chlorine N/A Continuous N/A Continuous
Residual 24 Hr. 24 Hr.
Total Coliform | Daily Grab Daily Grab Daily Grab Daily Grab
Fecal coliform | Daily Grab Daily Grab Daily Grab Daily Grab
Temperature Daly Continuous Daily Grab Continuous
Grab 24 Hr. 24 Hr.

Source Water Turbidity

Excessive turbidity, or cloudiness, in drinking water may represent a hedth concern.* Particles of
turbidity provide shelter for microbes and interfere with remova or inactivation processes. It isfor
these reasons that maximum turbidity levels are prescribed for filtered and unfiltered drinking water.

4Guidance Manual for Compliance with the SWTR, Oct 1990.
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Figure I.1 shows monthly source water turbidity ranges measured at Catskill and Delaware aqueduct
effluents from the Kensico Reservoir. The plot shows that source water turbidities are well below the
NTU requirement for unfiltered water supplies.

Figurel.l- Source Water Turbidity
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Catskill Data - lines
Delaware Data - bars

Raw Water Coliforms

Coliform bacteria are an indicator that water may be contaminated with organisms that can cause

disease. They are easily tested for and are therefore a good surrogate test parameter for feca
contamination.

Since NY CDEP callects both TC and FC data, it is required to meet the FC limit of 20/100ml only.
Totd coliform datais collected for informationa purposes only and FAD compliance is not dependent
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onit. FC data collected since the FAD was issued shows that the Sx month running average for both
the Catskill and the Delaware source water iswell below the 10% maximum alowable exceedance of
the 20/100ml standard over a Sx month running average (see Figure 1.2). Both Catskill and Delaware
water exhibited very low monthly averages. For two periods, the Sx month running average was
reduced to zero: March through May 1998, and May through July 1999.

Figurel.2 - Source Water Fecal Coliform
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ii. Raw Water Disinfection - An unfiltered sysem must demondirate that it maintains disnfection
conditions which inactivate 99.9% of giardia cysts and 99.99% of viruses every day of operation
except for one day per month. It is conddered aviolation of a treatment technique if disinfection
provides less than this level of inactivation more than one day within amonth. If the system incurs such
aviolaion for two consecutive months, then the sysem mugt ingtdl filtration, unless the Stuation was
caused by unusud and unpredictive circumstances.
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In order to determine compliance with this portion of the Rule, NY CDEP cdculates and reports “CT.”
CT isthe product of the concentration of the disinfectant (C), in this case chlorine, and contact or
exposure time (T) on amonthly basis. To comply with inactivation reporting requirements, the City
must caculate CT vaues during pesk hourly flow once each day that it is ddivering water to its
customers; it must dso collect pH and temperature data to determine the required CT for those
conditionsfor effective dignfection. The inactivation ratio (I/R) is the sum of the CT ratios (caculated
over required) for each segment of the water treatment process prior to entry to the City’ s distribution
system or the first drinking water tap. NY CDEP must cdculate I/Rs and it must ensure that the
sysem’ stotd 1/R is greater than 1.0 for a point prior to or a the closest consumer tap (which hasthe
shortest contact time). Both the Catskill system and the Delaware system have three segments over
which to reach an inactivation ratio of 1.0. Inactivation ratios have been maintained at greater than 1.0
for the Caskill/Ddaware system, satisfying this SWTR and FAD requirement.

iii. Disgtribution System Monitoring

Coliform Bacteria

NY CDEP has never incurred a SWTR violation or monthly MCL violation, and there has not been an
acute MCL violation since 1994. In accordance with the TCR (enforcement of which is delegated to
the New Y ork State Department of Health), the City must take a minimum of 480 samples per month
to determine compliance with the TCR and SWTR. (*Compliance’ sampling Stes are located on
digtribution mains 20 inches in diameter or less which serve water directly to consumers.) Infact,

NY CDEP takes approximately 960 samples/month for compliance purposes. In addition, it takes
gpproximately 350 surveillance samples/month throughout the distribution system.  (“ Surveillance”
samples are collected from reservoirs, shafts, pumping stations, trunk mains [with no direct service
connections] and wells within the digtribution system.) They are not used for compliance purposes but
rather supplement information from the compliance locations to aid in detecting problems and taking
preventive actions. Asdetailed in the City’ s latest Site Sampling Plan (1999), the total number of
compliance and surveillance sampling locations are 288 and 222, respectively. The City aso conducts
sampling at each of the entry points to the digtribution system: Shaft 7 for Tunnel No. 1, Shaft 3A for
Tunnd No. 2, and Shaft 3B for Tunne No. 3. (See page 18 of Appendix A [EPA’s 1999 Annual On-
site Inspection Report] for monthly coliform results)

Disinfection Residual
The SWTR disnfection criteriarequire a sysem to demondrate thet it maintains a minimum free
chlorine resdud of 0.2 mg/l entering the distribution system and that it maintains a detectable chlorine

resdud throughout the distribution system in greater than or equal to 95% of the samples taken each
month. If an unfiltered system fails to meet the disinfection requirements for any two consecutive
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months, it would be in violation of a trestment technique requirement and it would be required to filter.
In accordance with the SWTR, the City must monitor for the presence of a disinfectant resdud at the
same frequency and locations astota coliform measurements pursuant to the TCR (see above). The
City’ sdisinfection strategy ensures compliance with the above criteria, and it as demondrated by its
entry point chorine resdua levels and chlorine resdud data or heterotrophic plate count (HPC) data
throughout the distribution system. (A HPC result may be subgtituted for free chlorine residud
readings. A HPC result that is less than or equal to 500 colonies per ml is consdered to be equivaent
to a detectable free chlorine reading.)

Trihalomethanes

The Disinfection Byproducts Rule requires that for a system of New Y ork City’s size, four samples be
taken per quarter. (NY CDEP takes 16 Catskill/Delaware samples)) The Rule aso requiresthat at
least 25% of the samples andlyzed for TTHM be taken at |ocations within the distribution system
reflecting the maximum residence time of the water in the sysem. The remaining 75% shdl be taken at
representative locations in the distribution system, taking into account the number of persons served,
different sources of water, and different treetment methods employed. Compliance with the MCL is
determined based on arunning annua average of quarterly samples collected by the system. If the
average of samples covering any 12 month period exceeds the MCL of 0.1 mg/l (100 ug/l) aviolation
has occurred and NY SDOH, EPA and the public are to be notified. The City reports TTHM levelsfor
the combined Catskill/Delaware distribution system water on a quarterly basis. The City reports
quarterly minimum, quarterly maximum, quarterly average, and system quarterly running average levels.
Figure 1.3 showsthe TTHM quarterly average and running averages for the period from February 1997
through December 1999. TTHM levels were well below the MCL of 100 ug/l during this period, and
the MCL has never been violated; thus the City is meeting this requirement of the FAD.

Figurel.3- Total Trihalomethanesin the Distribution System
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C. Conclusions’Recommendations

The City has satisfactorily met the Objective Criteria of the FAD to date. It has not incurred an acute
violation of the TCR since 1994. EPA recommendsthat NYCDEP remain vigilant in its
programsto maintain compliance with the Objective Criteria.

Federa drinking water regulations are evolving as we learn more about congtituents of drinking water
suchas TTHM, HAA, and Cryptosporidium.  In addition to the current filtration avoidance criteriain
the SWTR and the new criteriain the Interim Enhanced SWTR (effective 2002), EPA has an advisory
committee discussing future DBP and surface water trestment requirements. The Advisory Committee,
chartered under the Federal Advisory Committee Act, includes a member representing large unfiltered
systems. The Committee will be discussing, and may recommend, additiond filtration avoidance
criteria. Any new criteriamay have to be met as early as May 2005 (based on these rules being
findized in May 2002). If new criteria are promulgated, EPA and New York City will need to
addressthose criteriaaspart of any futurefiltration avoidance deter mination.

NY CDEP maintains a qudified professond science and engineering staff to anticipate and understand
potentia new rule changes that may impact monitoring and water quality control components of the
FAD. NY CDEP personnd actively participate on workgroups formed by EPA to address drinking
water rulerevisons. EPA recommendsthat the City continueto participate on drinking water
wor kgroups and to develop water supply management strategies in anticipation of upcoming
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rule changes.

EPA recommendsthat the City institute the “ summary of needed improvements’ highlighted
in EPA’s 1999 Annual On-site I nspection Report, which isalso included in this Report as
Appendix A.

4, Assessment of Ancillary Programs

In support of the Objective Criteria requirements of the SWTR, the FAD requires that the City
implement two programs to prevent contamination of the drinking water supply through the distribution
system: the Low Chlorine Residual Remediation Program and the Cross Connection Control
Program.

A. Low Chlorine Residual Remediation Program

In order to address the disinfection criteria of the SWTR, and to limit the possibility of bacteria
regrowth in the distribution system, the City injects chlorine as a disinfectant on a continuous basis into
the digtribution system. NY CDEP incurred eight acute TCR violationsin 1993 and 1994. The
distribution system and Hillview Reservoir were identified as having a potentia role in those violations®
In response, NY CDEP initiated, among other things, the Low Chlorine Residua Remediation Program.
This program was included in the 1997 FAD so that EPA could track free resdud chlorine levels at
compliance and surveillance sampling sations to ensure compliance with the disinfection criteria of the
SWTR and the Totd Coliform Rule.

i. FAD Compliance - FAD Task 109d requires NY CDEP to submit semi-annua reports providing
the gtatus of the ongoing system-wide efforts to maintain sufficient levels of chlorine throughout the
digtribution system to prevent low chlorine resdual/total coliform postive areas. Implementation is
ongoing and reported on as required by the FAD.

ii. Implementation Assessment - The City uses three gpproaches to maintain acceptable free
chlorinelevels a dl compliance and surveillance sampling locations:

. It maintains chlorination levels a the didtribution system’ s three entry points at levels sufficient to
ensure detectable chlorine levels remain throughout the distribution system. To maintain
aufficient chlorination levels, NY CDEP adds chlorine as water leaves Hillview Reservoir. Grab
samplesfor chlorine resduds are taken monthly at City Tunnels Number 1 (sample station

5 FAD deliverable, 109d, January 1995; Status Report - Low Chlorine Residual Remediation Program

Quarterly Report. Since then, NY CDEP has detected both coliforms and E. coli (no violations) at relatively high free
chlorine residual levels, indicating no obvious correlation. Chlorine residual levels have been maintained at
acceptable levels at admost all sample locations in recent years.
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BX4 - Shaft 7), Number 2 (sample station BX5 - Shaft 3A), and Number 3 (sample station
15450 - Shaft 3B). Free chlorine residual has been maintained at or above 0.68 ppm since the
inception of the FAD.

. It ingtituted a“Hot Spot” flushing program to eiminate low chlorine resduas in the digribution
system. “Hot Spot” flushing conggts of flushing locations that experience low chlorine residua
concentrations. The “Hot Spot” flushing locations changed periodicaly based on conditionsin
the digtribution system. The program was discontinued when other NY CDEP chlorine
enhancement program strategies (such as enhanced chlorination a entry points) produced
favorable chlorine residua concentrations throughout the distribution system without the need
for chlorine flushing.

. The City providesloca chlorination booster stations at remote locations. |n addition to
maintaining sufficient free chlorine resdud at the entry points to the three tunnels, NY CDEP
a0 continuoudy operates three permanent local chlorine booster stations. The booster
dations serve the following aress of the City’ s digtribution system which had been previoudy
determined to be potentid areas of low chlorine resdud:

1) Fort Tilden, Roxbury and Breezy Point areas of the Rockaway
Peninsula of Queens,

2) City Idand in the Bronx, and

3) Floyd Bennett Field in Brooklyn.

NY CDEP developed a computer generated water quaity modd of the distribution system in order to
assg inwater qudity control. The future use gods of the model are to trace water movement through
the network, trace dispersa of species throughout the network, and to estimate water quality
degradation using the concept of water age.

iii. Water Quality Assessment - The implementation of this program has eiminated the need for “hot
gpot” flushing and it has minimized the incidence of low chlorine resdud measurementsin the
digtribution system. The program is now referred to as the “chlorine enhancement program” reflecting
the improvements that have been made since the summer of 1993. Though the City has never violated
the disinfection resdua requirements of the SWTR, it has on occasion experienced low chlorine
resdua readingsin the digribution sysem. The indtitution of the Low Chlorine Resdua Program has
been effective a diminating low chlorine resdua areas. Recent samples collected for determining
chlorine resdud levesin the digtribution system contained an adequiate level of chlorine (or low enough
HPC) to meet the requirements of the FAD and of the SWTR' s unfiltered water system requirements.
NY CDEP reports on and provides explanation for any sites with low chlorine residua due to specia
circumgstances (e.g., amain is shut down for construction purposes).

iv. Conclusons/Recommendations - The Low Chlorine Residual Remediation Program has been
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successful a meeting itsgoas. Chlorine resduds have been detectable a dl the compliance and
aurveillance sampling locations. In addition to maintaining sufficient chlorine resdud throughout the
digtribution system, N'Y CDEP continues to evauate its distribution system so thet it can continue to fine
tune chlorine addition to maximize disnfection while minimizing disinfection byproduct production. It
has developed a computer generated water quaity model of the distribution system for this purpose.
EPA recommendsthat NY CDEP continueto refine and calibrate the distribution system
modd so that it may be used for analysis of water quality variations throughout the
digtribution system. In addition, EPA recommendsthat the modd be used to finetunethe
amount of chlorine NYCDEP adds at entry and booster chlorination pointsto maximize
disinfection while minimizing formation of disinfection byproducts®

B. Cross Connection Control Program

Cross connectionsin adrinking water ditribution system are a potential source of contamination.
Cross connections can be caused by improper indirect or direct connections, excessive back pressure
on the system, back siphonage, and other reasons. It isimportant to eliminate any areas where such
conditions exist in order to eiminate the possibility for cross connection contamination. The purpose of
the City’s Cross Connection Control Program is to address this concern

i. FAD Compliance - NY CDEP submits reports on a semi-annud basis (Task 109¢) summarizing
Cross connection program activities including the number of cross contamination complaints
investigated, what actions were taken to address identified cross connections, the number of plans
reviewed for cross connection prevention devices, the number of devicesingaled, and the number of
devices inspected.

ii. Implementation Assessment - The City’s Strategy for implementing this program isto (1)
investigate any cross connection contamination complaints received (2) remediate any confirmed cross
connections, and (3) ingtal and ingpect cross connection prevention devices. Implementation of the
srategy has been successful at meeting the gods of this program. A Craoss Connection Control Task
Force, which includes representatives of the plumbing industry, the real estate industry, the engineering
community and NY CDEP meets on a monthly basis to define the direction of the Cross Connection
Control Program.’

6NYCDEP Deliverable #609; Development of Distribution System Model; June 28, 1995

7NYCDEP, FAD Deliverable 109¢; Cross Connection Control Program Semi-annual Report, Dec.31, 1999
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NY CDEP keeps track of the number of hospitals or medical centersin New Y ork, how many service
connections they have, and how many of these service connections are fitted with backflow prevention
devices. The City follows up with those hospitals and medical centers that do not have the required
devices by sending letters advising them of the requirement for backflow prevention. NY CDEP has
darted to ingpect water and wastewater transmission and treatment facilities in order to determine their
need for backflow preventors. NY CDEP keeps track of the number of waterworks facilities, how
many of these facilities have water service lines and how many of these are fitted with backflow
prevention devices. During the upcoming year, the City plans to re-ingpect funerd homes and
mortuaries to measure the degree of compliance with cross connection requirements.

In addition, the NY CDEP receives complaints about and investigates possible cross connections in the
digtribution system.

iii. ConclusonsRecommendations - The City has an active Cross Connection Control Program
which adequately addresses EPA’ s concern about potential cross connection contamination in the
digtribution system. A mechanism to address potentia complaints and to inspect al facilities that may
have cross connectionsiis currently in place. EPA recommendsthat the City give high priority to
follow-up work on back flow prevention device inspections and cross contamination complaints
in order to eliminate any sources of cross connection contamination as soon as practicable.
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II. Disease Surveillance Program

1. Objectives

The overdl objective of the Disease Surveillance Program isto track the incidence of and gather
relevant epidemiologica data on two waterborne diseases. giardiasis and cryptosporidioss. Central
gods of the City’'s Disease Surveillance Program include tracking the incidence of disease, and
developing and maintaining a system to detect disease outbreaks of possible waterborne tranamission.
It isimportant to understand the endemic rates for giardiasis and cryptosporidioss and any possible
association between these diseases and the New Y ork City water supply so that appropriate steps may
be taken by hedth care professionas and water supply consumers. Knowledge of endemic
waterborne disease rates may aso ad NY CDEP in making risk management decisons. Early
detection of an outbreak may prevent disease from occurring on awidespread basis, and it will limit the
gpread of the disease before it reaches epidemic proportions. As a condition of filtration avoidance, in
accordance with the Surface Water Treatment Rule, a public utility must demonstrate thet it has not
been the source of awaterborne disease outbreak.

2. Background and Program Description

Giardia and Cryptosporidium are waterborne pathogens present in surface water supplies
world-wide. They are more resstant to current disinfection methods than other pathogens. Giardias's
and cryptosporidiosis are intesting illnesses caused by these micrascopic organisms thet can livein the
intetines of humansand animas. Giardia is consdered one of the most common causes of
waterborne disease epidemicsin the United States, in terms of both the number of outbreaks and the
number of persons affected. The extent of endemic, or non-outbreak related giardiasis, and the risk
factors for endemic transmission has not been fully described, partly because the disease has only
recently been considered a“reportable disease” in many states, including New Y ork.

The 1993 Milwaukee outbreak of cryptosporidios's, which affected more than 400,000 persons,
highlighted the importance of tracking this disease. The Cryptosporidium parasite is protected by an
outer shell (oocyst) that alows it to survive outsde the body for along period of time and makesit very
resstant to chlorination. Since New Y ork City drinking water isfrom an unfiltered surface water
supply, it is especidly important for NY CDEP to monitor for the presence of these organisms and any
outbreaks of waterborne disease. Very low levels of Cryptosporidium have been detected
periodicdly in water leaving Kensico Reservoir, just before it enters the New Y ork City drinking water
supply. Thereisadso consderable evidence that low leve (non-epidemic) transmission of
Cryptosporidium species through drinking water may be occurring throughout the United States.
Currently, the hedlth risks associated with drinking filtered or unfiltered tap water containing trace
quantitiesof Cryptosporidium oocystsisunknown. It isfor these reasons that detection of
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Cryptosporidium in drinking water supplies and active disease survelllance for cryptosporidioss has
been arecent focus of water suppliers across the United States.

Adoption of aNew Y ork City Heath Code amendment made cryptosporidiosis areportable disease in
New Y ork City in 1993; subsequently, New Y ork City started active disease survelllance for giardiasis
in July 1993 and cryptosporidiosisin November 1994. Asa condition of the 1993 FAD, the City was
required to meet two conditions by March 1994:

. Ensure that the active disease surveillance program is adequate for tracking the
incidence of and gathering relevant epidemiologica dataon giardiass and
cryptosporidiosis for the ultimate purpose of determining the endemic rates of
these diseases, and

. Convene an expert panel to advise New Y ork City on determining the
relationship between drinking water and any occurrence of giardiass and
cryptosporidiosisin the City and to review the City’s Active Disease
Surveillance Program and its findings.

Asrequired by the 1993 FAD, in March 1994, NY CDEP convened an advisory pand to provide
guidance on the assessment of waterborne disease risk in New Y ork City. The advisory panel
produced a report on October 7, 1994 with the following recommendations for program
improvements®:

. Designate afull time Waterborne Disease Coordinator — to be responsible for
waterborne disease survelllance activities and to field dl relevant water-related
complaints and hedlth department inquiries,

. Report and analyze disease surveillance data— using surveillance of laboratory
data provided to NY SDOH,;
. Congder waterborne disease survelllance studies — for improving the detection

and early recognition of waterborne disease;

. Improve levels Cryptosporidium reporting — by educating physicians and
hedlth care workers about the disease and testing methods, and by encouraging
|aboratories to examine stool samples for Cryptosporidium; and

. Evduate the waterborne disease survelllance program annudly —to determine if

8 Report of New York City's Advisory Panel on Waterborne Disease Assessment (October 1994)
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the program is effective for the detection and early recognition of waterborne
disease outbreaks or is otherwise vauable for waterborne disease risk
assessment.

The 1993 FAD conditions were satisfactorily met by the City. NY CDEP has incorporated many of the
pand’ s recommendations into its current program. The specific objectives of the Disease Surveillance
Program component of the 1997 FAD are to:

. Continue implementation of the active disease surveillance program in order to
attempt to establish the endemic rates of cryptosporidiosis and giardiasisin
New York City;

. Monitor for disease outbresk of cryptosporidioss and giardiasisin New Y ork
City;

. Determine if areationship exists between the City’ s drinking water and any
incidence of giardiass or cryptosporidios's, and

. Report on disease surveillance findings on a quarterly and semi-annua basis.

In 1999, the National Research Council (NRC) released its report on the status of the Watershed
MOA which included a section on Disease Surveillance and Public Hedlth Protection. The NRC
report contained severa conclusions and recommendations which have been considered in the writing
of thisreview.® In addition, as part of EPA’s mid-course FAD evauation, severd public megtings
were held at which severa commenters provided input on the City’ s Disease Surveillance Program.

3. Assessment
A. FAD Task Compliance

The City isresponsible for producing quarterly status reports on its Active Disease Survelllance
Program and semi-annud updates on the status of its Drinking Water Qudity Waterborne Disease
Program (see Table11.1). The City has submitted al required reports on atimely basis snce the
inception of the program. In addition, the City gives annua presentations on the Waterborne Disease
Risk Assessment Program. In summation, the City has been successful at mesting its program and
compliance objectives.

SWatershed Management for Potable Water Supply: Assessing New York City's Approach (National
Academy Press - prepublication copy 1999).
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Tablell.1l - FAD Task Requirements

FAD Disease Surveillance Reporting

Task Frequenc
y

70l1a Continue implementation of active disease surveillance ongoing

program for tracking incidence of and gathering relevant
epidemiological data on giardiasis and cryptosporidiosis

703a Submit reports on the status of the Active Disease quarterly
Surveillance Program for g