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Background

" The USGS collects and interprets information following
nationally standardized procedures

" This builds local knowledge about issues and
trends while providing an understanding of
regional and national context

" The consistent, multi-scale approach helps to
determine if iIssues are isolated or pervasive

= USGS




Background

" Federal funding is but one small part
of the USGS program on Long Island

" The majority of USGS work is
reimbursable projects for funding
partners (cooperators)

" Partnerships with cooperators enable
our collective knowledge to be leveraged

®" Much of what we know today reflects past investments by many
thoughtful cooperators

a USGS



Selected groundwater studies conducted on
Long Island by the USGS since the early 1900’s

Historical characterization of the Long Early investigation of water-resources
Island aquifer system iIssues in New York City

EReport

ON THE

Geology and Hydrology

oF
Kings and Queens Countics

Long Island

Underground water resources of
- Long Island, New York (1906
a2 USGS (1906)

~

Report on the geology and hydrology of Kings
and Queens Counties, Long Island (1938)



Selected groundwater studies conducted on
Long Island by the USGS since the early 1900’s

Early investigation of saltwater Foundational study of Long Island
encroachment on Long Island water resources

The Precipitation Regime
of Long Island, New York

By J. F. MILI

a2 USGS  chioride content of water from wells The precipitation regime of Long Island,

screened in the Lloyd sand member of
the Raritan formation on Long Island (1950) New York (1969)



Selected groundwater studies conducted on
Long Island by the USGS since the early 1900’s

Pioneering work on analog-model Pioneering work on numerical model
development development

tal Modeling Techniques
Nater Flow

Figure 2. Arlen Harlmu;,h in about 1975, making a voltage
mcasurcment on the three-dimensional eleutric—analng model
of Long Island, New York.
s . .
= UIDUWUID  Analog-model analysis of hydrologic A comparison of analog and digital modeling techniques for

effects of sewerage in southeast Nassau and simulating three-dimensional ground-water flow on Lon
southwest Suffolk Counties, Long Island, New York (1975) Island, N(gew York (1980) g g




Selected groundwater studies conducted on
Long Island by the USGS since the early 1900’s

Refined modeling based on updated

Synthesis and mapping of the Long
Island aquifer system

= US

Hydrogeologic framework

of Long Island, New York (1989)

hydrogeology for Long Islan

Particle Tracking Analysis of Recharge Areas
on Long Island, New York

by Herbert T. Buxton’, Thomas E. Rellly’, David W. Pollock’, and Douglas A. Smolensky®

Abstract
Protection of ground-water resourees from the effect

of anthropogenic contamination requires definition of the source

of water flowing in developed aquifers. Aquifer recharge areas for the confined Magothy and Lloyd aquifers of Long Island,
New York, are estimated by using a three-dimensional model of the Long Island ground-water flow system and a

acking algorithm.
Aquifer recharge areas under predevelopmient cori

jons are consistent with an understanding of the ground-water flow

system operation. A budget comparison indicated that the recharge oceurring in each area as calculated by particle iracking
was within one percent of the flow entering that aquifer, according to the water budget computed from the flow mod.
Aquifer recharge areas for two stressed conditions, one at the present time and th other an estimate for the year 2020,
are more difficult to define because of numerous pumped wells. Maximum and minimum recharge areas for each aguifer are
presented for both present conditions and the year 2020 to bracket the actual aquifer recharge areas. These results also are

onsistent with the water budgets computed from the flow mods

Resultsindicate that development causes large-sale changes in flow patterns and the size and shape of aquifer recharge
areas. The accuracy of defining recharge areas is limited by the model's representation of local-scale characteristics of the flow

system and the wells.

Introduction
To assess the effects of anthropogenic contamination
on a ground-water system, it is necessary to understand the
of around-water movement through the
0 assess the status
lihead-protection
v a qualitative under-
standing of flow patterns in the systems under study. Qua
titative estimates of the flow paths of wate:
ground-water systems under both natural and stressed c
i definition of the extent and
mavement of co ants wi stem and the
elfects on water suppl es of flow paths would
te areas al the water table which are the source of
vater to aquifers ar nsideration of the
the land use overlying these could eventual
s and in wells

Particle tracking analysis of rec
areas on Long Island, New Yor

ater (rom them. Quentitative estimates of recharge are

ved great
r and rechary

(Pollock,
dimensional fini using
wcking method pre
ne the pathway fi

cumstances will enhance the ability to understand flow
paths and contaminant distributions within the system
However, as with all numerical methods, it is based on
umptions. of these assumptions

iad the distribution

and sinks
aluate the potential of
usingthe particle-tracking method and anumerical ground-
vater {1 bl 1 doterming aguifer rocharge arca in
gional multiaquifer ground ystems. The ground-
er system on Long Island, New York (Figure 1), is

n example to illustrate the nof recharge arcas,
to discuss the variahility and complexities of these areas i

harge
k (1991)



Opportunities and challenges of previous USGS efforts
Modeling saltwater encroachment on Long Island

" Computing resources have
previously limited ability to
model effects at island-wide
scale

" |nsights have been gained
from modeling effects at
local and subregional scales

Simulated effects of pumping and drought on ground-water
~ USGS levels and the freshwater-saltwater interface on the North
- _— Fork of Long Island, New York (2004)



Opportunities and challenges of previous USGS efforts
Field investigations of saltwater encroachment on Long Island

® Detailed information is =USGS
available for water-supply e
. . ydrogeology an tent of Saltwater Intrusion
aquiters in some coastal W

areas

" Knowledge is lacking
elsewhere, especially along
South Shore due to
Increased depth of water-
supply aquifers

Water-Resources Investigations Report 03-4288

U.S. Department of the Interior
US. Geological Survey

Hydrogeology and extent of saltwater intrusion in the northern

= part of the Town of Oyster Bay, Nassau County, New York:
s USGS 1995-98 (2004)



Opportunities and challenges of previous USGS efforts
Hydrologic data collection on Long Island

" Monitoring has focused on
groundwater levels and
streamflows

® Records at some sites
extend back more than 75
years

" Information underpins all
Interpretive studies by the
USGS and others

Water-table and potentiometric-surface altitudes in the Upper
Glacial, Magothy, and Lloyd aquifers of Long Island, New

% USGS York, April-May 2013



Opportunities and challenges of previous USGS efforts
Hydrologic data collection on Long Island

" L ong-term records
document effects of natural
and manmade stresses on
the aquifer system

" Fluctuations in funding have
made it difficult to maintain
uninterrupted, island-wide
records

Water-table and potentiometric-surface altitudes of the upper glacial,

L Magothy, and Lloyd aquifers on Long Island, New York, in March-April
é USGS 2000, with a summary of hydrogeologic conditions



Opportunities and challenges of previous USGS efforts
Other assessments to meet evolving cooperator needs

® Contaminants of emerging %U.S._Gé
concern in groundwaters
(and surface waters)

~Nitrogen Loads in Groundwater Entering Back Bays and 0cean
from Fire Island National Seashore, Long Island, New York

" | oading of freshwater and
dissolved constituents
(nutrients, contaminants,
etc) to surface waters

Nitrogen loads in groundwater entering back bays and ocean

~ from Fire Island National Seashore, Long Island, New York
a USGS (2010) ;



Summary

" Results benefit not only our cooperators, but also the
consulting and NGO communities, by providing the credible
science needed to address local-scale issues

= Ultimately, all work strives to be
responsive to society’s changing
needs, while supplying the long-term
benchmarks against which future
changes can be assessed

= USGS
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