Section 6
Observations and Conclusions

Based on the monitoring information and discussions presented in the previous sections, several
data trends are evident and a number of conclusions may be drawn about the general behavior and
current condition of the County’s groundwater system. It is important to note that these
observations and conclusions are based solely upon an overall countywide assessment of Nassau’s
groundwater resource, and are not representative of any specific site(s) and/or isolated aquifer
segment(s) that may be associated with such site(s). The findings are divided into categories
(Weather, Groundwater Quantity, Raw Groundwater Quality, and Public Water Supply Withdrawal)
to correspond with the order in which each category was introduced in the preceding sections of this
document.

Weather

Weather patterns in Nassau County vary greatly from year to year, and month to month within any
given year. Fluctuations in precipitation patterns are generally more pronounced than fluctuations
observed in temperature patterns.

High temperatures and dry conditions during the summer months influence how water is used by the
public and dictates the amount of groundwater withdrawn by each public water supplier to satisfy
their respective public water demand.

Although precipitation averages approximately 44 inches per year in Nassau County, the seasons
during which precipitation events occur each year determine the amount of recharge to the
groundwater system — which ultimately governs the magnitude of fluctuations observed in the water
table and potentiometric surfaces of the deeper aquifers.

A number of major one-day rainfall events that have occurred in Nassau County are associated with
hurricanes or tropical storm systems.

Groundwater Quantity

Fluctuations in elevations of the water table and potentiometric surfaces of the deeper aquifers are to
be expected, and are a normal occurrence within any groundwater system. The fluctuations can be
significant from season to season and are the result of varying amounts of recharge to, and
groundwater withdrawn from, the groundwater system.

There were no unusual observations in water levels at the “Drought Indicator Wells,” nor at the
“Southwest Indicator Wells” during the 2000 — 2003 period. Although some water elevations in
these wells approached or set new minimums during the fall of 2002 in response to hot/dry weather
conditions and high pumping rates during the preceding months, water levels quickly recovered
during 2003 in response to increased recharge and reduced groundwater withdrawal.

Since average recharge to the groundwater system (approximately 341 mgd) exceeds the amount of
groundwater withdrawn from the system (currently in the 200 mgd range), available groundwater
resources are more than sufficient to meet present and anticipated future water demand.

Average annual water demand has crept upwards due to increased groundwater withdrawal during
the peak pumping months. Demand has increased from an average of approximately 185 mgd
during the 1990’s, to an average of approximately of 193 mgd over the last five years, primarily due
to lawn watering during the warmer months. Additionally, annual demand over three of the last five
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years equaled or exceeded 200 mgd. Lawn watering is therefore an issue that warrants further
investigation by the governmental agencies and public water suppliers if water demand is to be
prevented from increasing in the future.

Raw Groundwater Quality

The percent of raw groundwater samples from monitoring wells with TVOC > 5ppb has steadily
declined in Nassau County since the mid 1980’s. Concentrations of VOCs in these monitoring
wells have also declined since that time, indicating continued improvement in Nassau’s raw
groundwater quality. With the presence of sanitary sewers that serve over 90% of Nassau’s
population, and the broad range of regulations governing the use, storage, and disposal of VOCs,
declining trends in raw groundwater contamination are expected to continue into the future until
some minimum background VOC level is reached. VOC concentrations cannot be expected to
reach a zero level in the future due to human activities that occur above the water supply.

The presence of MTBE has been detected in Nassau County’s raw groundwater, generally at low
concentrations. These detections, at some monitoring wells of the monitoring network, were
sporadic and not indicative of widespread MTBE contamination. Several site specific aquifer
segments have been identified by others, where elevated MTBE levels do exist. However, these
levels are not characteristic of Nassau’s overall raw groundwater quality. Since MTBE has been
banned and is no longer added to gasoline, the loading of new sources of MTBE to the groundwater
system has essentially been eliminated.

Pesticides have not been found at any significant concentrations in Nassau County’s raw
groundwater. Although trace or low levels of varying pesticide compounds have been detected,
pesticides are not presently a concern and are not expected to become a cause for concern in the
future, given the disappearance of agriculture and the proper pesticide application methods
employed by major users. However, pesticide monitoring will continue and DPW will keep
informed as new products may become available that could impact raw groundwater quality.

Initial sampling for pharmaceutical compounds/consumer products revealed that these compounds
appear to be virtually absent from Nassau County’s raw groundwater. The absence of these
parameters in the raw groundwater can be attributed to sanitary sewers that serve over 90% of the
County’s population.  Although butylated hydroxytoluene (BHT) was detected at numerous
monitoring wells in low concentrations, BHT is present in a wide range of commonly used
consumer products, which is most probably the cause of its appearance in the raw groundwater.
Since BHT is a newly analyzed parameter, and these findings are based on a small data set, the
reliability of the testing results needs to be determined. If the data is found to be accurate, further
investigation is necessary to determine the sources and potential impacts on the raw groundwater.

The presence of perchlorate was detected in a small percentage of monitoring wells that were
sampled. Its presence appears to be sporadically distributed, and when detected, was found in very
low concentrations.

Chloride monitoring, conducted along the north and south shores during the 2000 — 2003 period has
indicated that saltwater wedges may be advancing at localized areas within the Manhasset Neck
peninsula and in Bayville. Other than these areas, the monitoring data has not revealed any new and
significant landward movement of the saltwater fronts. In order to detect any future movement,
continued chloride monitoring must continue.
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Public Water Supply Withdrawal
Nassau County’s population remained essentially stable throughout the decade of the 1990s,
exhibiting only a small increase of about 3.5%.

The small increase in population had a negligible effect on water demand in Nassau County. The
sizable fluctuations in annual public water demand are a result of hot and dry weather patterns
during the summer months that can push demand to over 300 mgd during the warmer weather.
Such periods of high demand are hidden if public water demand is evaluated solely on the basis of
annual amounts, thus yielding an inaccurate assessment of how water is actually being used
throughout the year.

In order to accurately evaluate water usage from year to year, weather patterns must be considered
along with groundwater withdrawals recorded during the base pumping months (January, February,
March, November, and December) and peak pumping months (April, May, June, July, August,
September, and October) of each year.

Public water supply withdrawal during the base pumping months remained rather consistent during
the 2000 — 2003 period at approximately 142 mgd. During peak pumping months, pumping
increased considerably and was quite variable in response to weather conditions.

Annual per capita water demand in Nassau County is currently in the 145 to 150 gpcd range. Per
capita demand during the base months has consistently been about 107 gpcd since 1990; per capita
demand during the peak months is currently running in the 180 gpcd range, topping out at 190 gpcd
in 1999.
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Section 7
Going Forward

This section outlines the County’s groundwater monitoring plans for the future and discusses
emerging issues that are to be evaluated with respect to the Nassau County program. Although the
County’s groundwater monitoring program as described herein is comprehensive, new concerns and
issues arise from time to time which may necessitate that the program be adjusted and/or refined.

As the monitoring program proceeds, DPW will continue to monitor the groundwater system
components in the manner heretofore described and will undertake additional efforts that will
augment the program. These new efforts include the installation of new monitoring wells at
locations in the various aquifers where coverage is presently limited — thereby expanding the
monitoring well network, evaluation of the necessity to monitor Nassau’s raw groundwater quality
for additional contaminants that have become a concern in groundwater, and more detailed
assessment of raw groundwater quality in areas where groundwater has been impacted.

All groundwater system components previously described are interrelated, and as such, must be
understood and considered cumulatively when studying the behavior of the system. Accordingly,
the monitoring of weather patterns, groundwater elevations, and public supply withdrawal will
continue in the current manner, as will monitoring of raw groundwater quality for the presence of
volatile organic chemicals, pesticides, and pesticide degradation products. The presence of Methyl
Tertiary Butyl Ether (MTBE) in the raw groundwater will continue to be monitored, and Tertiary
Butyl Alcohol (TBA), another gasoline oxygenation additive (and potential breakdown product of
MTBE) will be added to the list of analytes. Saltwater intrusion monitoring along both shorelines is
another component of the overall monitoring effort that will continue.

Plans for upcoming years with respect to groundwater guality monitoring include the resumption of
testing for inorganic chemicals in the raw groundwater, to include nitrates and metals. Testing for
these inorganic chemicals was only conducted on a very limited basis during the last several years
since previous groundwater studies did not identify these constituents to be a significant concern in
Nassau’s raw groundwater. Therefore, in the interest of efficiency, and to focus efforts on issues
previously identified as a concern (such as volatile organic chemicals), the frequency of inorganic
chemical testing was reduced. Even though the most recent limited testing revealed a similar trend,
resumption of inorganic testing on a larger scale at selected monitoring wells is to be resumed to
confirm prior trends. Monitoring wells will be selected regionally in order to give a countywide
representation of inorganic chemical concentrations in the raw groundwater.

There are a few emerging issues pertaining to specific contaminants that have recently become a
concern with respect to groundwater quality. Perchlorate, as previously mentioned in Section 3, has
been discovered in the nation’s soil and groundwater. Pharmaceutical compounds/consumer
products have also become issues of concern in various parts of the nation. Microbials were
identified in the Long Island Source Water Assessment Program (SWAP) as a potential source of
contamination that could impact public supply wells. Accordingly, these contaminants will be
evaluated to determine the necessity of monitoring for these constituents in Nassau County’s raw
groundwater.

All DPW monitoring network wells are to be inventoried and evaluated to make certain that
representative groundwater samples for quality testing, and reliable water levels can be obtained
from each well. If any monitoring wells are deemed unsuitable for such purposes, or if they cannot
be rehabilitated into viable wells, they will be abandoned in conformance with New York State
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Department of Environmental Conservation (NYSDEC) specifications, thereby eliminating any
unnecessary conduits to the groundwater system. Replacement wells will be installed as deemed
necessary. Additionally, the DPW database is to be refined to include updating aquifer designations
of network monitoring wells, especially in the Magothy aquifer where wells can be screened in the
upper, middle, or basal zones of the aquifer. The inventory and database refinement is anticipated
to be an ongoing endeavor for the next several years.

As illustrated on the various monitoring well network maps presented in Section 3, the Upper
Glacial network affords extensive coverage throughout the County, while the deeper networks
(Magothy and Lloyd aquifers) are limited in coverage in certain areas. Under DPW’s “Deep
Monitoring Well Drilling” capital project, deep monitoring wells will be installed in these aquifers
to fill gaps in the network and allow potentiometric surface elevations and raw groundwater quality
to be determined at additional locations and positions within these aquifers. This capital project will
also provide for additional deep monitoring wells to be installed along both shorelines at strategic
locations deemed necessary to augment the saltwater intrusion monitoring networks. Monitoring
wells installed near the shorelines will be installed with PVC (plastic) casing to allow
electromagnetic-induction logging to be performed that will profile chloride concentrations along
the entire length of the monitoring well. Logging in this manner will provide the mechanism to
determine if saltwater has intruded at any position above the screen zone of a monitoring well.
Under the Deep Well Drilling capital project, $1.5 million will be expended on new monitoring well
installation over several years.

Another intention of DPW is to obtain quality samples from specific monitoring wells that have
shown a history of impacted groundwater quality, are located near impacted aquifer segments, or
are located in proximity to public supply wells that are receiving treatment for VOCs, on a more
frequent basis. The goal is to detect any migration of contaminated groundwater that could
potentially affect a larger segment of the aquifer or adversely impact public supply wells. In this
way, impacted aquifer segments can be more closely tracked as they relate to overall groundwater
quality.

Along the same lines, raw groundwater quality information is to be assessed in concert with
locations of public supply wells, known hazardous waste sites, spill sites, and any other known or
suspected sources of groundwater contamination. Evaluation of this information may uncover new
sources of groundwater contamination that could adversely impact the groundwater system.
Findings of this endeavor will be shared with the water suppliers and the Nassau County
Department of Health, and transmitted to the appropriate State agencies for further investigation and
regulatory action. DPW will also work cooperatively with NYSDEC on their contaminated plume
tracking/mapping project by providing data and other applicable information.

It is planned to more readily distribute DPW’s raw groundwater quality findings to other agencies
that include the water suppliers and Nassau County Department of Health, in order to provide those
responsible for drinking water supply and protection the most up to date information on Nassau’s
raw groundwater resource. This document, and subsequent periodic updates, is the first step in
realizing this goal.

Finally, the information that has been presented in this document is planned for incorporation into a
Power Point presentation that would be appropriate for civic groups, schools, the general public, and
others. Such a presentation would be useful to inform these entities of the groundwater system’s
intricate behavior and overall condition of the County’s groundwater resource. The County
recognizes the importance of educating its residents on water resource issues, and in doing so, can
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increase the level of groundwater protection and awareness that may be gained from informed and
knowledgeable residents.

In conclusion, the aforementioned intentions are ambitious and are a work in progress. Results and
findings will be realized over succeeding years as the monitoring program proceeds forward, and
will be incorporated into subsequent updates of this groundwater monitoring program report.
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TABLE A-2

DRINKING WATER MAXIMUM CONTAMINANT LEVELS (MCLSs)
and
CLASS GA GROUNDWATER STANDARDS

New York State New York State
Analysis Constituent/ Drinking Water Class GA Groundwater
Category Contaminant MCL (1) Standard (2)
parts per million (ppm) parts per million (ppm)
Antimony 0.006 0.003
Arsenic 0.05 0.025
Barium 2 1
Beryllium 0.004 0.003
Cadmium 0.005 0.005
Chromium 0.10 0.05
Cyanide (free) 0.2 0.2
Inorganic Mercury 0.002 0.0007
Chemicals Selenium 0.05 0.01
Silver 0.1 0.05
Thallium 0.002 0.02
Fluoride 2.2 15
Chloride 250 250
Iron 0.3 (3 0.3
Manganese 0.3 (3 0.3
Sodium No designated limits (4) 20
Sulfate 250 250
Zinc 5 2
Lead 0.015 (5) 0.025
Nickel 0.1 0.1
Nitrate as N 10 (6) 10
Nitrite as N 1(6) 1
Copper 1.3 (5) 0.2
New York State New York State
Analysis Constituent/ Drinking Water Class GA Groundwater
Category Contaminant MCL (1) Standard (2)
parts per billion (ppb) parts per billion (ppb)
Inorganic Perchlorate 18 (7) )
Contaminant 5(8)
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TABLE A-2

DRINKING WATER MAXIMUM CONTAMINANT LEVELS (MCLs)

and

CLASS GA GROUNDWATER STANDARDS

New York State New York State
Analysis Constituient/ Drinking Water Class GA Groundwater
Category Contaminant MCL (1) Standard (2)
parts per billion (ppb) parts per billion (ppb)
Benzene 5 1
Bromobenzene 5 5
Bromochloromethane 5 5
Bromomethane 5 5
N-Butylbenzene 5 5
Sec-Butylbenzene 5 5
Tert-Butylbenzene 5 5
Principal Carbon Tetrachloride 5 5
Organic Chlorobenzene 5 5
Contaminants Chloroethane 5 5
(POCs) Chloromethane 5 5
2-Chlorotoluene 5 5
4-Chlorotoluene 5 5
Dibromomethane 5 5
1,2-Dichlorobenzene 5 3
1,3-Dichlorobenzene 5 3
1,4-Dichlorobenzene 5 3
Dichlorodifluoromethane 5 5
1,1-Dichloroethane 5 5
1,2-Dichloroethane 5 0.6
1,1-Dichloroethene 5 5
cis-1,2-Dichloroethene 5 5
trans-1,2-Dichloroethene 5 5
1,2-Dichloropropane 5 5
1,3-Dichloropropane 5 5
2,2-Dichloropropane 5 5
1,1-Dichloropropene 5 -
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TABLE A-2

DRINKING WATER MAXIMUM CONTAMINANT LEVELS (MCLs)

and

CLASS GA GROUNDWATER STANDARDS

New York State New York State
Analysis Constituent/ Drinking Water Class GA Groundwater
Category Contaminant MCL (1) Standard (2)
parts per billion (ppb) parts per billion (ppb)
cis-1,3-Dichloropropene 5 0.4
trans-1,3-Dichloropropene 5 0.4
Ethylbenzene 5 5
Hexachlorobutadiene 5 0.5
Isopropylbenzene 5 5
p-Isopropyltoluene 5 -
Methylene Chloride 5 5
Principal Methyl Tert. Butyl Ether (MTBE) 10 -
Organic n-Propylbenzene 5 5
Contaminants Styrene 5 5
(POCs) 1,1,1,2-Tetrachloroethane 5 5
(Cont'd.) 1,1,2,2-Tetrachloroethane 5 5
Tetrachloroethene 5 5
Toluene 5 5
1,2,3-Trichlorobenzene 5 5
1,2,4-Trichlorobenzene 5 5
1,1,1-Trichloroethane 5 5
1,1,2-Trichloroethane 5 1
Trichloroethene 5 5
Trichlorofluoromethane 5 5
1,2,3-Trichloropropane 5 0.04
1,2,4-Trimethylbenzene 5 5
1,3,5-Trimethylbenzene 5 5
m-Xylene 5 5
o0-Xylene 5 5
p-Xylene 5 5
Vinyl Chloride 2 2
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TABLE A-2

DRINKING WATER MAXIMUM CONTAMINANT LEVELS (MCLSs)
and
CLASS GA GROUNDWATER STANDARDS

New York State New York State
Analysis Constituent/ Drinking Water Class GA Groundwater
Category Contaminant MCL (1) Standard (2)
parts per billion (ppb) parts per billion (ppb)
Alachlor 2 0.5
Aldicarb 3 0.35
Aldicarb Sulfone 2 -
Aldicarb Sulfoxide 4 -
Specific Atrazine 3 7.5
Organic Carbofuran 40 15
Chemicals/ Chlordane, Total 2 0.05
Pesticides DBCP (9) 0.2 0.04
(SOCs) 2,4-D 50 -
Group 1 Endrin 2 -
Chemicals 1,2-Dibromoethane (EDB) 0.05 0.0006
Heptachlor 0.4 0.04
Heptachlor Epoxide 0.2 0.03
Lindane 0.2 -
Methoxychlor 40 35
Polychlorinated Biphenyls (PCBs) 0.5 0.09
Pentachlorophenol 1 1
Toxaphene 3 0.06
2,4,5-TP (Silvex) 10 0.26
Aldrin 5 -
Benzo(a)pyrene 0.2 -
Specific Butachlor 50 3.5
Organic Carbaryl 50 29
Chemicals/ Dalapon 200 50
Pesticides Di(2-ethylhexyl)adipate 400 20
(SOCs) Di(2-ethylhexyl)phthalate 6 -
Group 2 Dicamba 50 0.44
Chemicals Dieldrin 5 0.004
Dinoseb 7 1
Diquat 20 20
Endothall 100 50
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TABLE A-2

DRINKING WATER MAXIMUM CONTAMINANT LEVELS (MCLSs)
and
CLASS GA GROUNDWATER STANDARDS

New York State New York State
Analysis Constituent/ Drinking Water Class GA Groundwater
Category Contaminant MCL (1) Standard (2)
parts per billion (ppb) parts per billion (ppb)
Glyphosate 700 50
Hexachlorobenzene 1 0.04
Specific Hexachlorocyclopentadiene 50 5
Organic 3-Hydroxycarbofuran 50 -
Chemicals/ Methomyl 50 0.35
Pesticides Metolachlor 50 -
(SOCs) Metribuzin 50 50
Group 2 Oxamyl (Vydate) 200 50
Chemicals Picloram 500 50
(Cont'd.) Propachlor 50 35
Simazine 4 0.5
2,3,7,8-TCDD (Dioxin) 0.00003 -
Unspecified any organic compound
Organic that does not appear in
Contaminant 50 50
ontaminants the POC or SOC listing
(UOCs) or specific chemical classes (10)
Total combined total
POCs & UOCs concentration 100 100

Table A-2 Footnotes:

(1) New York State Department of Health (NYSDOH) State Sanitary Code and Nassau County Department of Health (NCDH).
Refer to NYS Sanitary Code and NCDH for drinking water sampling frequencies, monitoring schedules, physical
characteristics, and other requirements not included in Table A-2.

(2) NYSDEC - Division of Water TOGS - listing includes Class GA groundwater quality standards and guidance values.

(3) Combined concentration of iron and manganese should not exceed 0.5 ppm (mg/l).

(4) NYSDOH recommends 20 ppm (mg/l) for severely restricted sodium diets, 270 ppm for moderately restricted sodium diets.

(5) United States Environmental Protection Agency (USEPA) designated Action Level

(6) MCL for combined sum of Nitrate and Nitrite is 10 ppm (mg/l)

(7) NYSDOH Primary Action Level

(8) NYSDOH Secondary Action Level

(9) 1,2 Dibromo-3-Chloropropane

(20) The MCL for certain unlisted compounds that fall into specific chemical classes is 5 ppb, refer to NYS Sanitary Code.
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