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Water-Quality Data From an Earthen Dam Site in Southern 
Westchester County, New York, 2015

By Anthony Chu and Michael L. Noll

Abstract
The U.S. Geological Survey, in cooperation with the 

New York City Department of Environmental Protection, 
sampled 37 sites in the reservoir area for nutrients, major 
ions, metals, pesticides and their degradates, volatile organic 
compounds, temperature, pH, and specific conductance 
during fall 2015. Data collection was done to characterize 
the local groundwater-flow system and identify potential 
sources of seeps from the southern embankment at the 
Hillview Reservoir. Water-quality samples were collected in 
accordance with standard U.S. Geological Survey methods 
at 37 sites in and adjacent to Hillview Reservoir. These 
37 sites were sampled to determine (1) baseline water-quality 
conditions of the saturated, low-permeability sediments that 
compose the earthen embankment that surrounds the reservoir, 
(2) water-quality conditions in the southwestern part of the 
study area in relation to the seeps on the embankment, and 
(3) temporal variation of water-quality conditions between 
2006 and 2015 (not included in this report). The physical 
parameters and the results of the water-quality analysis from 
the 37 sites are included in this report and can be downloaded 
from the U.S. Geological Survey National Water Information 
System website.

Introduction
The Hillview Reservoir in southern Westchester County, 

New York, (fig. 1), constructed between 1913 and 1916, con-
tains more than 900 million gallons of water, and maintains 
a hydrostatic head of about 293 feet (ft). Most of New York 
City’s water passes through the Hillview Reservoir facility 
from the Kensico Reservoir, which is fed by the Delaware 
and Catskill aqueducts in upstate New York. Water is chlori-
nated at the reservoir and is piped from the southern end of 
the reservoir for distribution to users in the city. The partially 
concrete-lined reservoir, which has an area of about 90 acres, 
is equally divided into the East Basin and West Basin by a 
concrete dividing wall, and has operated continuously since 
the first water tunnel was completed in 1917. A 14-ft-diameter 

reinforced-concrete conduit (connecting conduit) hydraulically 
connects downtake chamber 1 to downtake chamber 2 (fig. 2; 
Malcolm Pirnie, Inc. and TAMS Consultants, Inc., 2002).

The embankment surrounding the reservoir is comprised 
of low-permeability glacial clays that were excavated from the 
site and placed on a veneer of low-permeability glacial depos-
its that overlie crystalline bedrock (Asselstine and Grossman, 
1955; Baskerville, 1982, 1992). The southern embankment 
was subsequently modified by other construction and mainte-
nance projects near the downtake, uptake, and control cham-
bers; connecting shafts; connecting conduits; the reservoir 
dividing wall; and the bypass tunnel.

In fall 2015, the U.S. Geological Survey (USGS), in 
cooperation with the New York City Department of Environ-
mental Protection, sampled 37 sites in the Hillview Reservoir. 
This sampling was done as an extension to a 2006 study to 
further investigate the hydrology of the embankment and 
determine the location of groundwater flows or seeps (table 1). 
This study was designed to determine (1) baseline water- 
quality conditions of the saturated, low-permeability sediments 
that compose the embankment that surrounds the reservoir 
basins, (2) water-quality conditions in the southwestern part 
of the reservoir in relation to the seeps on the embankment, 
and (3) for a temporal comparison of water-quality conditions 
between 2006 and 2015 (not included in this report).

Groundwater generally flows outward from the reservoir, 
through the low-permeability embankment, toward the sur-
rounding glacial drift. Since 1999, several seeps downslope 
from the East Basin have flowed out from the western side of 
the southern embankment which is the steepest slope in the 
Hillview Reservoir (fig. 2). This report presents the water-
quality data collected by the USGS from 37 sites surrounding 
the Hillview Reservoir, including water from the East Basin 
to delineate baseline water-quality conditions in the earthen 
embankment surrounding the reservoir. The USGS sampled 
every available site of the reservoir, and at the reservoir for 
nutrients, major ions, metals, pesticides, pesticide degradates, 
volatile organic compounds, temperature, pH, and specific 
conductance. The water-quality data was collected, in addition 
to other basic hydrologic data, to further investigate the hydro-
geologic framework of the southern embankment to determine 
possible sources of seeps.
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Figure 1.  Hillview Reservoir study area and selected sites that were sampled for water quality, Westchester County, 
New York, 2015.
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Figure 2.  Sites that were sampled for water quality on the southern embankment at the Hillview Reservoir, 
Westchester County, New York, 2015. 
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Table 1.  Site information for A, groundwater wells and B, East Basin, seep A, seep E, and manhole outflow at the Hillview Reservoir, 
Westchester County, New York, 2006 and 2015.

[Location of sites sampled in 2015 shown in figure 1; sites not sampled in 2015 are not shown on figures in this report. Latitude and longitude are referenced to 
the North American Datum of 1983. All altitudes are in feet above National Geodetic Vertical Datum of 1929. All depths are in feet below land surface.  
NYSDEC, New York State Department of Environmental Conservation; ID, identifier; USGS, United States Geological Survey; —, no data; NA, not available]

A. Groundwater wells

Local well 
name

NYSDEC 
well ID

Latitude Longitude USGS site ID
Measur-
ing-point 
altitude

Land-
surface 
altitude

Well 
depth

Sounded 
depth

Screen 
depth

Saturated 
zone 

screened

Water-quality  
sample year

B–77 B77 405408 –735209 405408073520901 189.35 190.00 21 20.7 16–21 — NA
TB–1S WE5051 405428 –735210 405428073520901 302.01 300.69 40 41.8 30–40 Shallow 2006, 2015
TB–1D WE5062 405428 –735210 405428073520902 302.37 300.49 122 72.05 60–70 Deep 2006, 2015
TB–2S WE5058 405427 –735206 405428073520302 300.23 299.73 41 38.45 30–40 Shallow NA
TB–2D WE5072 405427 –735209 405427073520802 300.23 300.16 71 67.45 60–70 Deep 2006, 2015
TB–3S WE5032 405427 –735207 405426073520701 300 300.28 41 39.5 30–40 Shallow NA
TB–3D WE5057 405427 –735207 405426073520702 300.2 300.29 71 62.2 60–70 Deep 2015
TB–4S WE5039 405427 –735205 405427073520401 302.79 300.29 — 43.3 — Shallow 2015
TB–4D WE5045 405427 –735205 405427073520402 302.46 300.05 103 73.1 60–70 Deep 2015
TB–5S WE5024 405426 –735210 405426073521002 300.92 299.17 51 50.9 30–40 Shallow 2006, 2015
TB–5D WE5071 405426 –735210 405426073521004 301.13 299.03 77 76.15 66–76 Deep 2006, 2015
TB–8 WE5040 405425 –735204 405425073524001 276.87 275.14 42 42.1 29–39 Shallow 2015
TB–9 WE5043 405425 –735204 405424073520501 268.63 269.03 41 42.2 30–40 Toe 2015
TB–10 WE5050 405423 –735204 405423073520401 245.44 243.39 41 42.35 20–40 Toe 2015
TB–11B WE5048 405425 –735203 405425073520201 255.85 253.46 31 31.7 20–30 Shallow 2015
TB–12 WE5035 405427 –735203 405424073520301 249.27 247.11 52 32.1 20–30 Toe 2006, 2015
TB–13 WE5033 405424 –735210 405423073521001 220.66 217.97 31 32.4 10–30 Toe 2015
TB–14S WE5028 405422 –735205 405422073520501 241.45 238.9 48 — 20–30 Shallow NA
TB–14D WE5041 405422 –735205 405422073520502 242.97 240.54 50 50.9 29–49 Deep 2015
TB–15 WE5046 405426 –735212 405426073521201 229.77 227.95 33 30.17 12–32 Toe 2006, 2015
TB–16 WE5027 405427 –735210 405427073521001 299.33 299.75 49 48.75 — — NA
TB–17S WE5022 405427 –735211 405426073521001 299 297.32 40 39.9 30–40 Shallow 2006, 2015
TB–17D WE5063 405427 –735211 405426073521003 299.2 297.37 80 79.75 70–80 Deep 2006, 2015
TB–18S WE5056 405428 –735212 405427073521102 277.99 275.32 27 26.8 — Shallow 2006
TB–18D WE5049 405428 –735212 405427073521101 278.02 275.43 60 63.55 50–60 Deep 2006, 2015
MB–1W WE5065 405430 –735212 405430073521101 300.38 300.55 107 77 60–80 — NA
MB–4W WE5069 405430 –735213 405429073521201 288.31 286.82 103 61.5 50–60 Deep 2015
MB–5 WE5070 405428 –735211 405427073521103 299.31 299.67 105 75.25 60–80 Deep 2015
MR–100P WE5042 405428 –735210 405427073520901 300.71 299.02 — 39.45 — Shallow 2015
MR–100PA WE5066 405428 –735208 405427073520902 300.88 298.96 — 61.35 — Deep 2015
MR–121 WE5067 405427 –735202 405427073520102 265.19 262.33 — 20.5 — Shallow 2015
MR–123P WE5068 405428 –735204 405427073520801 302.49 299.73 — 38.9 — Deep 2015
MR–123PA WE5031 405428 –735204 405428073520301 302.06 299.35 — 19.6 — Shallow NA
MR–131 WE5074 405440 –735222 405439073522101 273.2 270.6 33 32.55 — — NA
B–3P WE5026 405427 –735206 405426073520501 299.79 300.53 — 22.55 — Shallow 2006, 2015
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Table 1.  Site information for A, groundwater wells and B, East Basin, seep A, seep E, and manhole outflow at the Hillview Reservoir, 
Westchester County, New York, 2006 and 2015.—Continued

[Location of sites sampled in 2015 shown in figure 1; sites not sampled in 2015 are not shown on figures in this report. Latitude and longitude are referenced to 
the North American Datum of 1983. All altitudes are in feet above National Geodetic Vertical Datum of 1929. All depths are in feet below land surface.  
NYSDEC, New York State Department of Environmental Conservation; ID, identifier; USGS, United States Geological Survey; —, no data; NA, not available]

A. Groundwater wells

Local well 
name

NYSDEC 
well ID

Latitude Longitude USGS site ID
Measur-
ing-point 
altitude

Land-
surface 
altitude

Well 
depth

Sounded 
depth

Screen 
depth

Saturated 
zone 

screened

Water-quality  
sample year

B–4 WE5060 405426 –735206 405425073520502 283.81 282.15 — 35.67 — Shallow 2015
B–5A WE5055 405425 –735206 405425073520501 279.45 277.35 — 35.45 — Shallow 2015
HESF–8S WE5037 405443 –735228 405442073522801 243.88 241.78 10 10.7 5–10 Shallow NA
HESF–8D WE5029 405443 –735228 405442073522701 244.15 241.81 19 19.3 14–19 Deep NA
CMB–2W WE5064 405427 –735205 405426073520502 301.03 299 — 35.4 — Shallow 2015
104–P WE5059 405436 –735217 405436073521702 301.72 300 — 41.3 — — NA
104–PA WE5047 405436 –735217 405436073521701 302.98 300 — 20.7 — — NA
105–P WE5053 405441 –735220 405440073522001 302.65 300.7 — 42.65 — — 2015
106–P WE5061 405444 –735224 405444073522301 301.2 298.9 — 42.4 — — NA
106–PA WE5054 405444 –735224 405444073522401 301.33 296.6 — 42.62 — — NA
109–P WE5073 405454 –735223 405454073522201 303.1 300.1 — 34.75 — — NA
110–P WE5034 405458 –735220 405458073521901 303.4 302.1 — 32.65 — — NA
111 — 405502 –735215 — — — — — — — NA
X WE5021 405459 –735209 405458073520901 302.1 299.9 — 38.35 — — NA
Y–PA WE5030 405454 –735207 405454073520701 302.63 300 — 21.14 — — NA
Y–PD WE5044 405454 –735207 405454073520702 302.45 300 — 42.4 — — NA
Z–PA WE5036 405445 –735203 405445073520201 302.75 300.4 — 19.86 — — NA
Z–PD WE5052 405445 –735203 405445073520202 302.06 299.4 — 46.12 — — NA
PA WE5038 405432 –735159 405432073515801 303.17 300.3 — 22.05 — — NA
PD WE5023 405437 –735159 405436073515801 302.76 300.2 — 42.3 — — NA
DT–2 WE5025 405503 –735212 405502073521101 300.9 298.92 — 44.8 — — 2015
WE–5078 WE5078 405441 –735157 405441073515701 290.6 287.6 124 124.2 — — 2015
WE–5079 WE5079 405449 –735201 405449073520001 277.58 274.6 91 91.15 — — 2015

B. East Basin, seep A, seep E, and manhole outflow

Local site name Station name Longitude Latitude USGS site ID
Land surface 

alititude
Water-quality 
sample year

East Basin Downtake Chamber 1 –735210 405433 405432073521001 — 2006, 2015
Seep A Hillview Reservoir hillside seep A near 

Yonkers, New York
–735210 405427 405426073521101 255.3 2006

Seep E Hillview Reservoir hillside seep E near 
Yonkers, New York

–735210 405426 405425073521101 221.6 2006, 2015

Manhole outflow Manhole outflow near stone wall –735211 405425 405425073521102 — 2015

—Continued
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Previous Investigations
In 2001, the New York City Department of Environmental 

Protection (NYCDEP) drilled 25 wells at the southern end of 
the reservoir adding to the 32 wells previously installed around 
the reservoir. The NYCDEP drilled the wells in an effort to 
locate the potential sources of the continuous flowing seep that 
was first observed in 1999 (George Schmitt, New York City 
Department of Environmental Protection, written commun., 
2007). The NYCDEP approach included taking periodic 
depth-to-water measurements and sampling reservoir and 
spring water for major ions (Malcolm Pirnie, Inc. and TAMS 
Consultants, Inc., 2002; Chu and others, 2013). Beginning in 
2005, the U.S. Geological Survey used a multi-disciplinary 
approach to investigate the relevant hydrogeologic 
framework and characterize the local groundwater-flow 
system to determine possible sources of the seeps (Chu and 
others, 2013). In 2006, water quality samples were collected 
from 12 groundwater observation wells, the East Basin at 
downtake chamber 1, and seeps A and E (fig. 2) to provide 
a basic understanding of the hydrologic interconnections of 
the wells and the seeps to the basin. In 2014, the original 
study was extended to further investigate the hydrology of 
the embankment relative to the seeps. During this final phase 
of the project, the water-quality data that are presented in this 
report were collected and analyzed.

Methods of Water-Quality Sample 
Collection

During fall 2015, the USGS sampled 37 sites (every 
site available) using open-top teflon bailers or a submersible 
pump. Thirty-four of the 37 sites that were sampled are 
groundwater wells within the Hillview Reservoir. The other 
three sites were at the East Basin at downtake chamber 1, 
seep E along the stone retaining wall near Hillview Avenue, 
and the discharge site from an outflow pipe within a storm 
manhole along Hillview Avenue (fig. 2). Thirteen sites that 
were originally sampled during 2006 were sampled again in 
2015 for a temporal comparison of water-quality conditions 
within the earthen embankment. The 13 sites that were 
sampled in 2006 and 2015 are TB–1S, TB–1D, TB–2D, 
TB–5S, TB–5D, TB–12, TB–15, TB–17S, TB–17D, TB–18D, 
B–3P, seep E, and the East Basin at downtake chamber 1 
(fig. 2).Water-quality samples were collected in accordance 
with the USGS National Field Manual for the Collection of 
Water-Quality Data (USGS, variously dated). Because many 
of the wells are screened in low permeability deposits where 

water levels are slow to recover after pumping, teflon bailers 
were used (USGS, variously dated) instead of a pump to 
evacuate (purge) the standard three-casing volumes (USGS, 
2006). A submersible pump was used to purge monitoring 
wells TB–1D, TB–2D, TB–5D, TB–8, and TB–9, whereas 
the remaining 29 wells were purged using an open-top bailer. 
The standard three-casing volumes were not purged from 
monitoring wells TB–3D and B–5A because water-level 
recovery from drawdown to approximately 90 percent of 
the original volume in the well could not be achieved within 
a reasonable timeframe (USGS, variously dated). After 
collection, the water-quality samples were chilled and shipped 
overnight to the USGS National Water Quality Laboratory 
(NWQL) in Denver, Colorado, where they were analyzed for 
nutrients (USGS, 2017b), major ions (USGS, 2017c), metals 
(USGS, 2017c), pesticides and their degradates (USGS, 
2017d), and volatile organic compounds (USGS, 2017e).

Replicate samples were collected from an open-top bailer 
at monitoring well TB–15, and from a dedicated East Basin 
sampling tap inside downtake chamber 1 (fig. 2; table 2, in 
back of report). The replicate samples were collected approxi-
mately a half-hour after the primary (regular) samples were 
collected to identify variability of the sampling and analysis 
system (USGS, variously dated). A disparity of iron concentra-
tion was detected between the primary and replicate samples 
collected at TB–15.

An equipment blank was performed in the field by pass-
ing quality-assured (NWQL approved) blank water through 
an open-top bailer for inorganic and organic analyses (USGS, 
1992, variously dated). Filtered and unfiltered samples were 
collected, preserved, and shipped according to the procedures 
of quality control for equipment cleaning outlined in the 
USGS National Field Manual for the Collection of Water-
Quality Data (USGS, variously dated). Barium, iron, and 
manganese were detected in the unfiltered blank samples but 
concentrations were well below the concentrations detected 
in the water-quality samples. Temperature, pH, turbidity, and 
specific conductance were recorded in the field for each water 
sample at the time of collection and are listed in table 2 (in 
back of report).

Data Dissemination
The tabulated results of the water-quality analysis and 

the field parameters that were collected during sampling of 
the 37 sites in the 2015 study are shown in table 2. A digital 
version of these data can also be downloaded from the USGS 
National Water Information System website (USGS, 2016).
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