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Conversion Factors, Datums, and Abbreviations

Multiply By To obtain
Length
foot (ft) 0.3048 meter (m)
inch (in.) 2.54 centimeter (cm)
inch (in.) 254 millimeter (mm)
inch (in.) 25,400 micron ()
inch (in.) 25,400,000 nanometer (nm)
mile (mi) 1.609 kilometer (km)
Area
square inch (in?) 6.452 square centimeter (cm?)
square mile (mi?) 2.590 square kilometer (km?)
Volume
gallon (gal) 3.785 liter (L)
gallon (gal) 0.003785 cubic meter (m?3)
million gallons (Mgal) 3,785.4 cubic meter (m®)
Flow rate
million gallons per day 0.04381 cubic meter per second (m®/s)
(Mgal/d)

Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:
°F=(1.8x°C)+32

Vertical coordinate information is referenced to the National Geodetic Vertical Datum of 1929
(NGVD 29).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).

Water- and sediment-quality constituents are expressed in milligrams per liter (mg/L),
micrograms per liter (ug/L), parts per million (ppm), and parts per billion (ppb). Milligrams per
liter is a unit expressing the concentration of chemical constituents in solution as weight
(milligrams) of solute per unit volume (liter) of water. One thousand milligrams per liter is
equivalent to one gram per liter. One thousand micrograms per liter is equivalent to one
milligram per liter. For concentrations less than 7,000 mg/L, the numerical value is the same as
for concentrations in ppm.

Specific conductance of water is expressed in microsiemens per centimeter at 25 degrees
Celsius (uS/cm at 25°C).

ABBREVATIONS USED IN REPORT

ASTM  American Society for Testing and Materials

cov Coefficient of variation

CWD  City of Cambridge, Massachusetts, Water Department
HPLC  High-performance liquid chromatography

ISO International Organization for Standardization

NIST  National Institute of Standards and Technology
USEPA U.S. Environmental Protection Agency

USGS U.S. Geological Survey
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of the respective samples also exceeded the USEPA second-
ary drinking-water standard of 250 mg/L. Concentrations of
dissolved chloride in several composites of water collected
during storms at USGS stations 01104415 and 01104433 also
exceeded the USEPA recommended freshwater quality crite-
rion and secondary drinking-water standard. Concentrations of
dissolved sulfate in all water samples were below the USEPA
secondary drinking-water standard of 250 mg/L.

Twenty pesticides and caffeine were detected in water
samples collected from the primary streams and tributaries
to the Cambridge Reservoir and Stony Brook Reservoir, and
in raw water collected from the Cambridge water-treatment
facility intake from the Fresh Pond Reservoir in water year
2006. Caffeine was detected in 77 percent of all water
samples. Imidacloprid, siduron, and carbaryl were the most
frequently detected pesticides. The compounds 2,4-D, MCPA,
and triclopyr were detected only in samples of stormwater.
Caffeine, metalaxyl, and siduron were detected more
frequently in water samples collected during storms than in
water samples collected during base-flow conditions. Caffeine,
2-hydroxy-4-isopropylamino-6-ethylamino-s-triazine,
carbaryl, imidacloprid, norflurazon, and siduron also were
detected in raw water from the Fresh Pond Reservoir.

Introduction

Hydrologic and water-quality monitoring is important
for the effective management and protection of drinking-
water supplies. Both the quantity and the quality of water
are monitored because these factors determine the physical,
chemical, and biological state of the water supply. Without
accurate information on the past and current condition of the
water supply, effective preservation and remediation programs
cannot be implemented or evaluated.

The U.S. Geological Survey (USGS) works closely with
municipal water suppliers throughout the nation to address
specific water problems by conducting hydrologic- and
water-quality-monitoring programs and detailed investiga-
tions (Patterson, 1997). One such program, conducted dur-
ing 1997-98 by the USGS in cooperation with the city of
Cambridge, Massachusetts, Water Department (CWD), was
designed to identify sources of contaminants in the drinking-
water source area for the city (Waldron and Bent, 2001). Sub-
sequently the USGS, in cooperation with the CWD, designed
and implemented a water-monitoring network in the drinking-
water source area. Data from this network have been published
annually in various USGS reports (Smith, 2005 and 2007;
Socolow and others, 1999, 2000, 2001, 2002, 2003, and 2004).

The CWD supplies approximately 15 Mgal/d (millions
of gallons per day') (Waldron and Bent, 2001) to more than
100,000 customers. Most of this water is obtained from three

! Terms listed in the glossary at the back of this report are in bold type
where first used in the text.

primary storage reservoirs (Cambridge Reservoir (also known
as the Hobbs Brook Reservoir), Stony Brook Reservoir,

and Fresh Pond Reservoir), in parts of Lexington, Lincoln,
Waltham, Weston, and Cambridge (fig. 1). The drainage
basin for the Cambridge Reservoir includes Hobbs Brook
and three unnamed tributaries that discharge directly into
the reservoir. Water is discharged from the southern end of
the Cambridge Reservoir into Hobbs Brook, which receives
additional water from an unnamed tributary about 0.5 mi
below the reservoir. Hobbs Brook joins with Stony Brook
about 1.6 mi downstream from the reservoir and flows south
to the Stony Brook Reservoir. Two unnamed tributaries flow
into Stony Brook about a 0.25 mi north of the Stony Brook
Reservoir. In addition to Stony Brook, an unnamed tributary
flows directly into the Stony Brook Reservoir on the southwest
side of the reservoir. Additional water enters both reservoirs
from other minor tributaries and highway and parking-lot
storm drains. Water from Stony Brook Reservoir is piped
through an aqueduct by the CWD directly to Fresh Pond
Reservoir, where it is stored prior to treatment. Overflow and
controlled discharges from the Stony Brook Reservoir flow
into the Charles River in Waltham.

The drainage basin contributing water to these reservoirs
has undergone rapid development since the 1990s and
encompasses major transportation corridors (Interstate 95,
Routes 2, 2A, 20, and 117), as well as large areas of industrial,
commercial, and high-density residential land use. Because
the city of Cambridge owns less than 5 percent of the land
in the basin contributing to its water supply, the CWD relies
heavily on monitoring to provide information for optimizing
the management of its reservoirs for water quality and
quantity. The USGS monitoring network provides near-real-
time information that assists the CWD in responding rapidly
to water-quality changes caused by accidental or intentional
contamination. This information also benefits the CWD, other
municipalities, and state agencies involved with water-resource
development and management in the Charles River Basin by
enhancing their understanding of the relation between local
drinking-water-management practices and regional issues of
water supply and hydrologic-system response.

Purpose and Scope

This report presents records of water quantity, water qual-
ity, and meteorological parameters collected in the Cambridge,
Massachusetts, drinking-water source area during water year
2006 (October 2005 through September 2006). It describes the
monitoring network, data-collection methods for all types of
data, and computation methods. It also describes the chemical
characteristics of water samples collected during base-flow
conditions and during storms from nearly all of the streams
and tributaries to Hobbs Brook and Stony Brook in the Stony
Brook Basin, and of water samples collected from the raw-
water intake at the Cambridge water-treatment facility.
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