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A Note to the Reader

The Nassau County Department of Public Works (DPW) is proud to present the
information contained in this document. DPW has a long history of involvement in the
monitoring of the County’s groundwater resource, and is proud to have one of the largest
and one of the most sophisticated programs in the entire United States. This document is
the first of what will be periodic monitoring data updates that will be compiled every three
to four years.

It is important for the reader to understand that the intent of this document is to provide a
summary of the extensive amount of data collected by DPW during the monitoring period
of 2000 through 2003. Historical data, such as maximums and minimums of various
measurements, are also included to give the reader a better perspective on the significance
of recent data. Therefore, it must be stressed that this document is not a study type report,
but rather a data summary report. In light of this, the discussion and conclusions contained
in this document only present a broad overall view of trends concerning the condition of the
County’s groundwater resource.
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Section 1
Introduction

The Nassau County Department of Public Works (DPW) has a long history of monitoring the
quantity and quality of Nassau County’s raw groundwater, which is the sole source of drinking
water for all County residents. Over the years, groundwater elevation and quality data collected by
DPW has been utilized by numerous organizations in the study of Nassau County’s groundwater
resource. These entities include the County itself, regulatory agencies, water suppliers, consulting
engineers, academia, and concerned citizens. No other governmental agency conducts the level of
monitoring of Nassau’s groundwater as that which is undertaken by Nassau County DPW.

Although Nassau County government is not a public water supplier and does not pump groundwater
for delivery to the consumer, it is nevertheless important to monitor the groundwater resource that
serves 1.3 million County residents. Given that Nassau’s water supply is dependent upon a “Sole
Source Aquifer,” as designated by the United States Environmental Protection Agency (EPA),
having current and historical water resources information is crucial to properly manage and protect
the groundwater resource and ensure an adequate and continuous supply of high quality water at
present and into the future. Due to the complexity of the County’s groundwater system, monitoring
data needs to be collected continually in order to study system behavior and determine trends in
water use, changes in raw groundwater quality, groundwater elevations, weather patterns, and
similar information used for management purposes.

All of the groundwater data collected by DPW over the years has always been available to others
upon request and through the Freedom of Information Law (FOIL), but has not previously been
assembled into data summary reports suitable for distribution to interested parties. During the four-
year period spanning 2000 — 2003, DPW responded to nearly 800 inquiries and data requests from
the professional community and numerous individuals. Although DPW has generated many water
resources reports during prior years, this report is the first in a series of periodic documents intended
to continually update and summarize groundwater data collected through DPW’s comprehensive
monitoring efforts. The report is being distributed to the public water suppliers, elected officials,
and regulatory agencies, and will also be available to other interested parties.

The intention of this report is to describe the County’s comprehensive monitoring program in detail,
present groundwater data collected during the 2000 — 2003 period in tabular summary and graphic
representation form along with historical trends of various measurements, and provide a general
discussion and evaluation of the data. This format is planned for subsequent updates in future years.
These periodic reports will present a wealth of information and will form the basis for future
comprehensive groundwater studies, groundwater planning, modeling endeavors, and assessment of
the overall condition of Nassau County’s aquifers from a groundwater quality and quantity
perspective.

Nassau County’s groundwater monitoring program is conducted entirely in-house. That is, all
sample collection, water level measurements, data interpretation, and reporting is undertaken by
DPW personnel. In addition, the majority of groundwater quality analysis is performed by DPW’s
analytical laboratory. The focus of the monitoring effort is to ascertain the overall condition of the
groundwater resource and behavior of the aquifer system on a countywide scale through an
extensive network of monitoring wells. Although groundwater contamination is known to exist at
certain site-specific aquifer segments in Nassau County that require remediation, they are by no
means indicative of the condition of the County’s aquifers and overall quality of the vast
groundwater resource.



DPW’s role in monitoring the groundwater resource dates back to the 1930s. At that time, DPW
collected and tabulated groundwater levels through a network of shallow monitoring wells and also
collected weather related data from several weather stations. Over the years, additional monitoring
wells were installed to expand the network with the emphasis still being on monitoring groundwater
levels. With the appearance of volatile organic chemicals (VOCSs) in the nation’s and Long Island’s
groundwater beginning in the mid to late 1970s, DPW no longer was only interested in groundwater
levels, but took on the additional and proactive role of monitoring the County’s raw groundwater
quality — the quality of untreated groundwater collected from monitoring wells that are not used as
a source of public water supply. It is emphasized that water quality samples collected from
monitoring wells are not representative of untreated or treated water from public supply wells.
Further, results of testing from monitoring wells are only indicative of raw groundwater at a
particular location, depth, and date on which the sample was collected.

During the mid-1980s, DPW became active in raw groundwater quality monitoring and analysis for
both inorganic and organic chemical compounds. Since that time, many additional monitoring wells
have been installed by DPW to expand the County’s monitoring network to enable groundwater
levels to be determined and raw groundwater quality samples to be taken from the deeper Magothy
and Lloyd aquifers, as well as the shallow Upper Glacial aquifer. DPW currently monitors a
network of 500 monitoring wells for raw groundwater quality, water elevations, and potentiometric
heads in the deeper aquifers. DPW also continues to collect precipitation and other weather related
data.

For over 65 years, Nassau County and the United States Geological Survey (USGS) maintained a
cooperative agreement for hydrological data collection and investigation of the County’s water
resources. The joint agreement provided the funding for the USGS to conduct the necessary field
and analytical work related to these tasks. The efforts and expertise provided by the USGS under
the cooperative agreement throughout the years were important for augmenting the County’s in-
house efforts devoted to the groundwater monitoring program.

The cooperative agreement was terminated by the previous County administration in 1999 due to
the County’s financial difficulties at that time; however, the County’s in house efforts remained
uninterrupted. Recognizing the significance of the USGS contribution in augmenting the County’s
groundwater monitoring program, the current administration, under the leadership of County
Executive Thomas R. Suozzi, has reestablished the cooperative agreement, which commenced
during 2005. Under the new agreement, cooperative data collection is again being undertaken by
the USGS to include groundwater measurements, continuous recording of groundwater elevations at
select monitoring wells, streamflow and lake level measurements, and saltwater intrusion
monitoring. The agreement also provides for information collected under the cooperative program
to be incorporated into the regional and national databases maintained by the USGS.

As previously explained, this report focuses on raw groundwater quality collected from monitoring
wells. Monitoring of water quality from public supply wells for delivery to the public is a function
of both the individual water suppliers and the Nassau County Department of Health. In Nassau
County, 48 individual public water suppliers and the Department of Health conduct testing of both
untreated and treated water from public supply wells to assure that drinking water satisfies all
standards for organic and inorganic chemicals, as well as microbiological and radiological
contaminants. These standards, or Maximum Contaminant Levels (MCLSs), are specified in the
New York State Sanitary Code (Title 10 of the Compilation of Codes, Rules and Regulations of the
State of New York, 10 NYCRR) Part 5, Subpart 5-1: Public Water Systems (Statutory Authority:
Public Health Law, Section 225).



For drinking water quality information, the reader is referred to the “Annual Water Supply Report”
of his/her respective public water supplier. The Annual Water Supply Report is mandated under
Section 5-1.72 of the New York State Sanitary Code and complies with the federal Consumer
Confidence Report regulations (40 CFR Part 141, Subpart O). This report, which is mailed by each
public water supplier to the addresses of metered connections (or billing units) within their supply
area every year, provides detailed information on the quality of drinking water provided to the
consumer. Alternatively, the reader may contact his/her respective public water supplier or the
Nassau County Department of Health for drinking water quality information.

The MCLs previously mentioned are applicable specifically to drinking water that is delivered to
the consumer by a public water supplier. Since raw groundwater quality is distinctly different from
drinking water quality, there are no direct comparisons made in this document between Nassau
County’s raw groundwater quality and drinking water MCLs. For the reader’s information, a listing
of drinking water MCLs specified in the New York State Sanitary Code is included in Table A-2 of
the appendix. Additionally, Table A-2 contains a listing of Class GA fresh groundwater standards
from Title 6 of the Compilation of Codes, Rules and Regulations of the State of New York (6
NYCRR) Chapter X, Part 703 (Statutory Authority: Environmental Conservation Law, Section 3-
0301). The drinking water MCLs and Class GA groundwater standards each have unique
applications and do not directly apply to Nassau County’s ambient groundwater quality; instead,
these standards are useful as an indicator for assessing the condition of the County’s raw
groundwater resource. Further explanation pertaining to MCLs and Class GA standards is included
in Section 5 (5.2.2 Raw Groundwater Quality) of this document. Once again, it must be emphasized
that drinking water supplied by a public water supplier is tested and treated (if necessary) to be
certain that all drinking water quality criteria is satisfied before the water is delivered to the
consumer.

This report is organized into several subsequent sections; Section 2 briefly describes Nassau
County’s groundwater system, followed by a detailed discussion of the many components of the
County’s comprehensive groundwater monitoring program in Section 3. Data collected from the
monitoring efforts is then presented in Section 4, which is then followed by discussion and
evaluation of the data in Section 5. Observations and conclusions are presented in Section 6, and
the report concludes with Section 7 that discusses Nassau County’s plan for the groundwater
monitoring program in the future. Each section begins with several pages of text, is then followed
with a series of figures, and then tables, that are referred to in the text of that section.

Although a brief overview of the County’s groundwater system is presented in Section 2, this
document does assume that the reader possesses a fundamental knowledge of hydrogeology and a
general understanding of the behavior of groundwater systems. For more in depth presentations, the
reader is referred to the numerous publications that exist in the literature on this subject (refer to the
listing of “References” included in this report). One such document that discusses the subject in
detail with respect to the Nassau County groundwater system is the “Nassau County 1998
Groundwater Study,” which is available from the County upon request.



Section 2
Nassau County’s Groundwater System

All groundwater systems are dynamic — they respond to groundwater withdrawal and any other
stresses imposed on the system by always seeking a new state of equilibrium, or balance, between
water flowing into the system and water flowing out of the system. After many years spent
studying and evaluating Nassau County’s groundwater system, DPW has gained considerable
insight into the system’s behavior and how it has adjusted to changes resulting from development.

This section explains the behavior of Nassau County’s groundwater system, how it functions, and
how the system has responded to changes brought about by development by discussing the
hydrologic cycle, hydrogeology, and groundwater flow patterns that are typical of the aquifers that
comprise the County’s groundwater system. A generalized cross section representing the County’s
aquifers is shown in Figure 2-1.

2.1 Hydrologic Cycle

The process by which water is transferred from the ocean and lakes/surface waters, to the
atmosphere, to the land, and back again to the water bodies is called the hydrologic cycle. The
cycle begins with water evaporating from the ocean and surface waters into the atmosphere. Water
then falls on the land surface as precipitation, and then eventually returns to the water bodies. In
Nassau County, the water may return quickly via streams and stormwater runoff. Alternatively, the
water may seep deep underground into the County’s aquifers, delaying its return for hundreds or
even thousands of years. Water is also returned to the ocean via treated wastewater, this being a
relatively recent man-made impact.

Before the County underwent development, the hydrologic cycle was characterized by a natural,
balanced flow of water into and out of its aquifers. Extensive development over the past several
decades has changed these conditions, altering flow pathways both into and out of the aquifers that
has resulted in a new, different state of equilibrium.

Predevelopment Conditions

Predevelopment conditions in the context of this report are prior to 1940, which is prior to the time
that Nassau County began undergoing significant development. During predevelopment times,
precipitation was the source of water recharging the groundwater system. On average, about half of
the precipitation falling on the land surface was returned to the atmosphere by evaporation and by
transpiration from vegetation (a process called evapotranspiration). A very small amount ran
directly into streams that discharged to the saltwater bays on the south shore and to the bays and
Long Island Sound on the north shore. The other half of the precipitation infiltrated into the ground
to recharge the groundwater supply, then continued its flow through the aquifers. Eventually this
water discharged to surrounding saltwater bodies, either as surface streamflow or as underflow from
the freshwater system into the saltwater system beneath the bays, ocean, and Long Island Sound. A
very minor amount of groundwater was withdrawn from the system by water supply wells, with
most of that water being returned to the groundwater system via on-site wastewater disposal
systems. Therefore, very little water was lost from the system due to man’s activities. During
predevelopment times, the vast majority of groundwater flowing out of the system was through the
aforementioned natural pathways.

Present Day Conditions
Development has modified the hydrological cycle that is characteristic of predevelopment
conditions. Precipitation remains the source of water recharging the groundwater system. Slightly



less than half of the precipitation falling upon the County is returned to the atmosphere through
evapotranspiration, and a little more than half replenishes the aquifers. However, large quantities of
groundwater are now withdrawn from the aquifers for water supply purposes and most is discharged
as wastewater to sanitary sewers. The wastewater is then conveyed to wastewater treatment plants,
where it is treated and then discharged offshore to the Atlantic Ocean or Long Island Sound and
bays along the north shore. This loss of water from the aquifers as a result of development has
significantly increased the consumptive use (water that is lost from the groundwater system).
Although sanitary sewers are instrumental in protecting groundwater quality, they have essentially
eliminated the return of wastewater to the groundwater system via on-site disposal systems. This
water loss has permanently lowered the water table and hydrostatic pressures in the deeper aquifers,
and has produced other fundamental changes in the groundwater system.

Recharge

One key component of the hydrological cycle is recharge, since all groundwater originates with
precipitation that infiltrates through the soil to replenish, or recharge, the underlying aquifers. An
average of 44 inches of precipitation falls upon the County each year. This amounts to
approximately 660 million gallons of precipitation falling upon the land surface of the County each
day. Under present conditions, slightly more than half of this precipitation recharges the
groundwater system either by infiltrating through the soil in unpaved areas or through the bottoms
of recharge basins.

In concert with development, the County, State, and local municipalities have constructed
stormwater drainage systems and recharge basins to collect and recharge stormwater runoff from
roads, parking lots, and other paved areas. When impounding basins (recharge basins as they are
called today) were first proposed by the County during the 1930s, it was recognized that the basins
were not only an economical component of a comprehensive drainage plan to control stormwater
and flooding, but also served the important purpose of directing stormwater into the ground to
conserve the underground water supply. Thus, a significant amount of stormwater that would
otherwise be discharged directly to the south shore bays and Long Island Sound was recharged to
the groundwater system as far back as the 1930s when the first basins were constructed.

There are currently over 800 recharge basins in the Nassau County, most of which are located in the
central portion of the County, generally between Northern Boulevard and Hempstead Turnpike.
Few are located along the shorelines, particularly the south shore, where the water table is close to
the ground surface and recharge is not possible. Stormwater first enters a catch basin or storm drain
in the street or along a roadway and is then carried through a network of storm sewers to the
recharge basin. Stormwater then enters the basin, and is stored until much of it infiltrates through
the bottom of the recharge basin and into the groundwater below.

Unlike precipitation, which is generally distributed rather evenly throughout the year, recharge
varies with the seasons.  Recharge is greatest during the non-growing season when
evapotranspiration is low. During the growing season, evapotranspiration increases significantly,
and recharge to the groundwater system is greatly reduced.

2.2 Hydrogeology

Nassau County, like the rest of Long Island, is underlain by consolidated bedrock, which does not
store or yield any significant amount of groundwater. Overlying the bedrock is a wedge of
unconsolidated gravel, sand, silt and clay deposits. Groundwater is stored within the pore spaces of
this material. The thickness of the wedge of these deposits increases form zero feet where bedrock
outcrops along the north shore in Queens, up to about 2,000 feet along the south shore barrier



islands. The saturated layers of unconsolidated water bearing deposits within this wedge are called
aquifers. Aquifers are capable of storing, transmitting, and yielding large quantities of water.

Nassau County’s complex groundwater system consists of three major aquifers — the Upper Glacial,
the Magothy, and the Lloyd — and one major, relatively impermeable clay layer — the Raritan Clay.
In addition, several smaller aquifers (Jameco and North Shore) and confining clay layers (North
Shore confining unit and Gardiners Clay) contribute to the complexity of the system and affect
aquifer behavior in localized parts of the County. The thickness of each of these subsurface
formations is variable. Beneath the south shore, for instance, the Magothy and Lloyd aquifers are
thickest. Owverall, the average saturated thickness of the entire groundwater system in Nassau
County can be considered to be 800 feet thick.

The amount of gravel, sand, silt and clay particles present may vary considerably from location to
location within the County, and also varies considerably with depth. The hydraulic conductivity
(the relative ease with which water can move through the material of a hydrogeologic unit) of each
aquifer varies significantly from location to location. In most cases, the hydrogeologic units are
anisotropic; that is, their ability to transmit water in the horizontal direction is greater than their
ability to transmit water vertically. The horizontal hydraulic conductivity is often an order of
magnitude — or more — greater than the vertical hydraulic conductivity for a specific hydrologic unit.

As groundwater is withdrawn for public water supply, new water — primarily from precipitation —
continuously recharges the aquifers from the land surface. Water also flows back and forth between
aquifers, and is continuously discharged underground to the Atlantic Ocean and Long Island Sound
through a process called “underflow.”

2.3 Groundwater Flow Patterns

All groundwater originates with precipitation that infiltrates through the unsaturated soil to
eventually recharge the underlying aquifers. If the infiltrating water becomes contaminated during
its flow over the land surface, or from contact with contaminated soil, it carries the contaminants
into the groundwater supply. Upon reaching the uppermost surface of the saturated zone, or water
table, the infiltrating water becomes part of the groundwater system, subject to the physical laws
that govern groundwater flow.

Within the groundwater system, water flows horizontally from areas of higher water elevation
toward areas of lower water elevation in the topmost Upper Glacial aquifer and upper portion of the
Magothy aquifer. Groundwater flows horizontally from areas of higher pressure to areas of lower
pressure in the deeper Magothy and Lloyd aquifers. In Nassau County, the resulting horizontal flow
pattern forms a groundwater divide from west to east, located roughly beneath the Long Island
Expressway. South of the divide, groundwater flows southward toward the Atlantic Ocean; north of
the divide, groundwater flows northward toward the Long Island Sound.

Groundwater also travels vertically, flowing from the Upper Glacial aquifer and into the Magothy
aquifer, then through the Raritan Clay, and finally into the confined Lloyd aquifer (refer to Figure 2-
1). Just as in horizontal flow, the water moves from areas of higher water pressure to areas of lower
water pressure. In most of Nassau County, vertical flow is generally downward from the water
table in the Upper Glacial aquifer into the Magothy aquifer. Only near the shorelines and offshore
along the south and north shores does the flow pattern reverse itself, moving upward from the
Magothy to the Upper Glacial aquifer. Downward flow from the Magothy aquifer through the
Raritan Clay into the Lloyd aquifer only takes place in a relatively small area of the County near the
groundwater divide.



Water quickly infiltrates through the soil after a precipitation event, provided that the ground
surface is not frozen. Travel time to the water table, or upper surface of the groundwater system,
generally takes only hours, or at most, a few days, depending on the location in the County. Once in
the groundwater system, water travels quite slowly. The age of water that has infiltrated into the
groundwater system can range from days in the Upper Glacial aquifer to more than several thousand
years at the deepest portion of the Lloyd aquifer.

When public water supply wells are pumped, horizontal and vertical flow patterns as well as the
travel times of water are altered greatly. The time it takes water to travel into deeper portions of an
aquifer is dramatically reduced once a well is pumped. As water infiltrates through the soil and
recharges the groundwater system, it can easily carry contaminants from the land surface down into
the aquifers. Activities of man, land use, and waste disposal practices have significant impact on
what contaminants enter the groundwater and on which aquifers the contaminants ultimately reach.

2.4 Groundwater System Behavior

Changing conditions, such as increases in water withdrawn from the aquifers to satisfy public water
demand and fluctuations in the amount of recharge, are the two main factors that affect the behavior
of the groundwater system. Since the flow of water into the groundwater system will always be in
balance with the flow out of the system, these changes cause the groundwater system to constantly
strive to reach a new equilibrium state. The groundwater system is therefore considered to be in a
state of “dynamic equilibrium” as it continually adjusts to change.

Under predevelopment conditions, water from precipitation traveled down through the groundwater
system and naturally discharged from the aquifers, either as baseflow to streams, or as underflow to
the surrounding saltwater bodies. Relatively few supply wells existed to withdraw groundwater, so
almost all flow out of the system was through natural means. During predevelopment times, water
elevations of the water table were at their highest levels and were also above the beds of stream
corridors and pond bottoms. As a result, streamflow was abundant with year round flow.
Additionally, water elevations in ponds were at their highest levels and the ponds contained water
throughout the year.

With the vast development that has occurred in Nassau County during the latter half of the 20"
century, the behavior of the groundwater system has been significantly altered, and has adjusted
itself to be in a new state of equilibrium. While most of the flow out of the system was by natural
means prior to development, groundwater is now also lost from the system through man made
means — primarily through large scale groundwater pumping to satisfy public water demand and
wastewater disposal via sanitary sewers — which have permanently lowered the water table. In
many areas of the County, the water table no longer intersects the beds of stream corridors and the
bottoms of ponds. As these features are no longer continuously fed by groundwater, they are
frequently dry except for conveying and/or capturing stormwater runoff during precipitation events.

With the great ability the aquifers have to adjust to the impacts of development and to re-establish
equilibrium, the flow into the groundwater system still remains in balance with the flow out of the
system. The adjustments that the groundwater system made in seeking a new state of equilibrium in
response to development include reduced streamflow during dry weather conditions, reduced
underflow from the aquifers to the surrounding saltwater bodies, and a permanent lowering of the
water table resulting from the installation of sanitary sewers. Thus, the two major environmental
impacts of development are reduced streamflow and surface water levels in ponds, and altered
movement of the saltwater interfaces along the north and south shores of the County.



Previous study by DPW has determined that, presently, approximately 341 million gallons of water
per day (mgd) recharges the County’s groundwater system. This amount is slightly more than half
of the precipitation falling upon the land surface each year, and is also a slight increase from
predevelopment times. The increase essentially resulted because the recharge basins have been
successful in capturing additional stormwater runoff for aquifer recharge. Even with the effects of
development, as long as recharge exceeds the amount of groundwater withdrawn for public supply
(currently fluctuating in the 200 mgd range), the quantity of groundwater available for public supply
purposes will be more than adequate. Fluctuations in pumping rates and amounts of recharge that
are expected from year to year will be discernable in fluctuating groundwater elevations, and
visually evident in pond levels and the amount of streamflow during dry weather conditions.
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Section 3
Groundwater Monitoring Program Components

Nassau County’s groundwater monitoring program is comprehensive in that the program includes
measurement and monitoring of all variables that affect the behavior of the groundwater system.
Through various measurements and testing conducted directly on the system, the effects of the
variables, and the associated fluctuations in those variables, on the groundwater system can be
determined. Variables that have direct influence on system behavior include climatic conditions
(temperature and precipitation) and the amount of groundwater withdrawn from the system for
water supply. Through a series of measurements made directly on the system that include those for
determining groundwater levels in monitoring wells and testing raw groundwater for quality, the
behavior of the system can be ascertained and the impacts of 1.3 million people living above the
water supply can be determined.

3.1 Weather Monitoring

Since all groundwater originates with precipitation, and since water use is largely influenced by
temperature, these weather conditions are monitored on a continuous basis by DPW. Presently,
DPW operates three (3) weather stations that are each equipped with instrumentation for continuous
recording of temperature and precipitation. These stations are located in the Mineola, Wantagh and
Upper Brookville areas and represent a north-south spatial distribution throughout the County. The
Mineola and Wantagh stations are official National Oceanic and Atmospheric Administration
(NOAA) weather stations. DPW serves as a cooperative weather observer for NOAA whereby the
weather data collected by DPW personnel is forwarded to NOAA for inclusion in their regional and
national databases. The Mineola weather station was established in 1936, the Wantagh station in
1975, and the Upper Brookville station in 1989. DPW has served as a cooperative weather observer
since 1941.

3.2 Groundwater Monitoring

Monitoring wells are the mechanism utilized to gain access to the groundwater for measuring
groundwater levels and obtaining raw groundwater quality samples. These monitoring wells tap
into all aquifers of the County’s groundwater system, and a typical groundwater monitoring well
construction detail is shown in Figure 3-1. Monitoring wells generally consist of a two or four inch
diameter casing (steel or PVC plastic pipe), which is connected to a slotted piece of pipe or
continuous wire wound well screen that is set at a selected depth in an aquifer. The annular space
between the borehole and well screen is packed with specifically sized gravel to allow transmission
of groundwater into the well from the surrounding geological formation while simultaneously
preventing fine sand and silt from entering the screen zone. The annular space above the screen
zone is sealed with a bentonite seal, and then grouted up to the land surface to form a tight seal with
undisturbed formation material. This prevents any water that may accumulate at the ground surface
from seeping downward along the outer surface of the well casing and ultimately into the
groundwater. Additionally, the seal and grout prevent a hydraulic interconnection between geologic
formations. The well is fitted with a removable cap and finished at grade with a locking curb box
that provides security and accessibility to the well.

DPW’s groundwater monitoring network currently consists of 620 monitoring wells. Of these, 366
are screened in the Upper Glacial aquifer, 167 in the Magothy aquifer, 66 in the Lloyd aquifer and
21 are screened in smaller, but nevertheless important geologic formations (8 monitoring wells in
the Jameco aquifer and 13 in the North Shore aquifer). Figure 3-2 depicts all monitoring wells in
DPW’s groundwater monitoring network. Figures 3-3, 3-4, and 3-5 depict monitoring wells in the
Upper Glacial, Magothy (plus Jameco), and Lloyd (plus North Shore) aquifers, respectively. As
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more stratigraphic and geologic information becomes available for the north shore, it is likely that
some monitoring wells currently designated as being screened in the Lloyd aquifer may be
reclassified as being screened in the North Shore aquifer. Under DPW’s Deep Well Drilling capital
project, new monitoring wells will be installed to fill gaps in the existing monitoring networks of the
deeper aquifers for both potentiometric head and raw groundwater quality information. The reader
is referred to Section 7 — Going Forward, for additional information on this project.

Not all monitoring wells are currently viable for measuring water elevations and/or collection of
groundwater quality samples for various reasons. A large number of the older (pre 1950s)
monitoring wells are shallow 1%" diameter piezometers that are not suitable for obtaining
groundwater quality samples. These piezometers are generally only used to obtain water level
information. Numerous other monitoring wells, including some that are over 60 years old, are in
need of rehabilitation/replacement and/or maintenance in order to restore reliability for quality
sampling and water level measurements. There are also monitoring wells included in the network
that are screened in poor material, and as a result, yield insufficient water for quality sampling and
give unreliable water level information.

At the present time, 500 monitoring wells are considered viable for gathering water level
information and quality samples. The 120 wells that are not considered viable for these purposes
are to be evaluated, and if they cannot be rehabilitated into viable wells, will be abandoned, with
new monitoring wells installed in their place as deemed appropriate. The reader is referred to
Section 7 — Going Forward, for more information on the planned installation of new wells.

3.2.1 Groundwater Levels

The groundwater system’s response to changing conditions — fluctuating precipitation, changing
amounts of recharge, and varying amounts of groundwater withdrawal for public water supply
purposes — can be monitored through a series of groundwater level measurements at select
monitoring wells at regular frequencies. These measurements can be taken with a steel surveyor’s
tape or an electronic water detection tape. The depth to water is measured from a reference point of
known elevation (usually the top of the monitoring well casing relative to mean sea level) and
recorded to the nearest 1/100 of a foot. The depth is then subtracted from the elevation of the
known reference point to obtain the elevation of the water in the monitoring well. DPW maintains
several discrete water level monitoring networks, which provide detailed hydraulic information on
specific segments of the groundwater system. These sub-networks are described as follows:

Regional Water Level Measurements

A comprehensive set of water levels are measured at selected monitoring wells, distributed
throughout the County, on a bi-annual basis to track changes in water table elevations and
potentiometric heads in the deeper aquifers. The regional water level measurements are taken at
approximately 400 monitoring wells during the fall (September) and spring (March) of each year.
These two seasonal intervals correspond to periods after little recharge occurs during the growing
season, and after significant recharge occurs during the dormant (non-growing) season, respectively.
The measurements are typically completed within a one to two week period. There are no static
water level measurements taken at any pumping wells during the monitoring well measurements;
thus, there is no need for DPW to make arrangements for pumping to be suspended at any
production wells. The regional water levels collected from monitoring wells by DPW can be
considered to be representative of the dynamic state of the groundwater system, including any
pumping effects from public supply wells, industrial/commercial wells, irrigation wells, and cooling
water wells that occur at the time the measurements are collected.
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Section 1
Introduction

The Nassau County Department of Public Works (DPW) has a long history of monitoring the
quantity and quality of Nassau County’s raw groundwater, which is the sole source of drinking
water for all County residents. Over the years, groundwater elevation and quality data collected by
DPW has been utilized by numerous organizations in the study of Nassau County’s groundwater
resource. These entities include the County itself, regulatory agencies, water suppliers, consulting
engineers, academia, and concerned citizens. No other governmental agency conducts the level of
monitoring of Nassau’s groundwater as that which is undertaken by Nassau County DPW.

Although Nassau County government is not a public water supplier and does not pump groundwater
for delivery to the consumer, it is nevertheless important to monitor the groundwater resource that
serves 1.3 million County residents. Given that Nassau’s water supply is dependent upon a “Sole
Source Aquifer,” as designated by the United States Environmental Protection Agency (EPA),
having current and historical water resources information is crucial to properly manage and protect
the groundwater resource and ensure an adequate and continuous supply of high quality water at
present and into the future. Due to the complexity of the County’s groundwater system, monitoring
data needs to be collected continually in order to study system behavior and determine trends in
water use, changes in raw groundwater quality, groundwater elevations, weather patterns, and
similar information used for management purposes.

All of the groundwater data collected by DPW over the years has always been available to others
upon request and through the Freedom of Information Law (FOIL), but has not previously been
assembled into data summary reports suitable for distribution to interested parties. During the four-
year period spanning 2000 — 2003, DPW responded to nearly 800 inquiries and data requests from
the professional community and numerous individuals. Although DPW has generated many water
resources reports during prior years, this report is the first in a series of periodic documents intended
to continually update and summarize groundwater data collected through DPW’s comprehensive
monitoring efforts. The report is being distributed to the public water suppliers, elected officials,
and regulatory agencies, and will also be available to other interested parties.

The intention of this report is to describe the County’s comprehensive monitoring program in detail,
present groundwater data collected during the 2000 — 2003 period in tabular summary and graphic
representation form along with historical trends of various measurements, and provide a general
discussion and evaluation of the data. This format is planned for subsequent updates in future years.
These periodic reports will present a wealth of information and will form the basis for future
comprehensive groundwater studies, groundwater planning, modeling endeavors, and assessment of
the overall condition of Nassau County’s aquifers from a groundwater quality and quantity
perspective.

Nassau County’s groundwater monitoring program is conducted entirely in-house. That is, all
sample collection, water level measurements, data interpretation, and reporting is undertaken by
DPW personnel. In addition, the majority of groundwater quality analysis is performed by DPW’s
analytical laboratory. The focus of the monitoring effort is to ascertain the overall condition of the
groundwater resource and behavior of the aquifer system on a countywide scale through an
extensive network of monitoring wells. Although groundwater contamination is known to exist at
certain site-specific aquifer segments in Nassau County that require remediation, they are by no
means indicative of the condition of the County’s aquifers and overall quality of the vast
groundwater resource.



DPW’s role in monitoring the groundwater resource dates back to the 1930s. At that time, DPW
collected and tabulated groundwater levels through a network of shallow monitoring wells and also
collected weather related data from several weather stations. Over the years, additional monitoring
wells were installed to expand the network with the emphasis still being on monitoring groundwater
levels. With the appearance of volatile organic chemicals (VOCSs) in the nation’s and Long Island’s
groundwater beginning in the mid to late 1970s, DPW no longer was only interested in groundwater
levels, but took on the additional and proactive role of monitoring the County’s raw groundwater
quality — the quality of untreated groundwater collected from monitoring wells that are not used as
a source of public water supply. It is emphasized that water quality samples collected from
monitoring wells are not representative of untreated or treated water from public supply wells.
Further, results of testing from monitoring wells are only indicative of raw groundwater at a
particular location, depth, and date on which the sample was collected.

During the mid-1980s, DPW became active in raw groundwater quality monitoring and analysis for
both inorganic and organic chemical compounds. Since that time, many additional monitoring wells
have been installed by DPW to expand the County’s monitoring network to enable groundwater
levels to be determined and raw groundwater quality samples to be taken from the deeper Magothy
and Lloyd aquifers, as well as the shallow Upper Glacial aquifer. DPW currently monitors a
network of 500 monitoring wells for raw groundwater quality, water elevations, and potentiometric
heads in the deeper aquifers. DPW also continues to collect precipitation and other weather related
data.

For over 65 years, Nassau County and the United States Geological Survey (USGS) maintained a
cooperative agreement for hydrological data collection and investigation of the County’s water
resources. The joint agreement provided the funding for the USGS to conduct the necessary field
and analytical work related to these tasks. The efforts and expertise provided by the USGS under
the cooperative agreement throughout the years were important for augmenting the County’s in-
house efforts devoted to the groundwater monitoring program.

The cooperative agreement was terminated by the previous County administration in 1999 due to
the County’s financial difficulties at that time; however, the County’s in house efforts remained
uninterrupted. Recognizing the significance of the USGS contribution in augmenting the County’s
groundwater monitoring program, the current administration, under the leadership of County
Executive Thomas R. Suozzi, has reestablished the cooperative agreement, which commenced
during 2005. Under the new agreement, cooperative data collection is again being undertaken by
the USGS to include groundwater measurements, continuous recording of groundwater elevations at
select monitoring wells, streamflow and lake level measurements, and saltwater intrusion
monitoring. The agreement also provides for information collected under the cooperative program
to be incorporated into the regional and national databases maintained by the USGS.

As previously explained, this report focuses on raw groundwater quality collected from monitoring
wells. Monitoring of water quality from public supply wells for delivery to the public is a function
of both the individual water suppliers and the Nassau County Department of Health. In Nassau
County, 48 individual public water suppliers and the Department of Health conduct testing of both
untreated and treated water from public supply wells to assure that drinking water satisfies all
standards for organic and inorganic chemicals, as well as microbiological and radiological
contaminants. These standards, or Maximum Contaminant Levels (MCLSs), are specified in the
New York State Sanitary Code (Title 10 of the Compilation of Codes, Rules and Regulations of the
State of New York, 10 NYCRR) Part 5, Subpart 5-1: Public Water Systems (Statutory Authority:
Public Health Law, Section 225).



For drinking water quality information, the reader is referred to the “Annual Water Supply Report”
of his/her respective public water supplier. The Annual Water Supply Report is mandated under
Section 5-1.72 of the New York State Sanitary Code and complies with the federal Consumer
Confidence Report regulations (40 CFR Part 141, Subpart O). This report, which is mailed by each
public water supplier to the addresses of metered connections (or billing units) within their supply
area every year, provides detailed information on the quality of drinking water provided to the
consumer. Alternatively, the reader may contact his/her respective public water supplier or the
Nassau County Department of Health for drinking water quality information.

The MCLs previously mentioned are applicable specifically to drinking water that is delivered to
the consumer by a public water supplier. Since raw groundwater quality is distinctly different from
drinking water quality, there are no direct comparisons made in this document between Nassau
County’s raw groundwater quality and drinking water MCLs. For the reader’s information, a listing
of drinking water MCLs specified in the New York State Sanitary Code is included in Table A-2 of
the appendix. Additionally, Table A-2 contains a listing of Class GA fresh groundwater standards
from Title 6 of the Compilation of Codes, Rules and Regulations of the State of New York (6
NYCRR) Chapter X, Part 703 (Statutory Authority: Environmental Conservation Law, Section 3-
0301). The drinking water MCLs and Class GA groundwater standards each have unique
applications and do not directly apply to Nassau County’s ambient groundwater quality; instead,
these standards are useful as an indicator for assessing the condition of the County’s raw
groundwater resource. Further explanation pertaining to MCLs and Class GA standards is included
in Section 5 (5.2.2 Raw Groundwater Quality) of this document. Once again, it must be emphasized
that drinking water supplied by a public water supplier is tested and treated (if necessary) to be
certain that all drinking water quality criteria is satisfied before the water is delivered to the
consumer.

This report is organized into several subsequent sections; Section 2 briefly describes Nassau
County’s groundwater system, followed by a detailed discussion of the many components of the
County’s comprehensive groundwater monitoring program in Section 3. Data collected from the
monitoring efforts is then presented in Section 4, which is then followed by discussion and
evaluation of the data in Section 5. Observations and conclusions are presented in Section 6, and
the report concludes with Section 7 that discusses Nassau County’s plan for the groundwater
monitoring program in the future. Each section begins with several pages of text, is then followed
with a series of figures, and then tables, that are referred to in the text of that section.

Although a brief overview of the County’s groundwater system is presented in Section 2, this
document does assume that the reader possesses a fundamental knowledge of hydrogeology and a
general understanding of the behavior of groundwater systems. For more in depth presentations, the
reader is referred to the numerous publications that exist in the literature on this subject (refer to the
listing of “References” included in this report). One such document that discusses the subject in
detail with respect to the Nassau County groundwater system is the “Nassau County 1998
Groundwater Study,” which is available from the County upon request.





