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Streamflow, Water Quality, and Constituent Loads and
Yields, Scituate Reservoir Drainage Area, Rhode Island,

Water Year 2015

By Kirk P. Smith

Abstract

Streamflow and concentrations of sodium and chloride
estimated from records of specific conductance were used
to calculate loads of sodium and chloride during water year
(WY) 2015 (October 1, 2014, through September 30, 2015)
for tributaries to the Scituate Reservoir, Rhode Island. Stream-
flow and water-quality data used in the study were collected
by the U.S. Geological Survey and the Providence Water
Supply Board. Streamflow was measured or estimated by
the U.S. Geological Survey following standard methods at
23 streamgages; 14 of these streamgages are equipped with
instrumentation capable of continuously monitoring water
level, specific conductance, and water temperature. Water-
quality samples were collected at 36 sampling stations by the
Providence Water Supply Board and at 14 continuous-record
streamgages by the U.S. Geological Survey during WY 2015
as part of a long-term sampling program; all stations are in the
Scituate Reservoir drainage areca. Water-quality data collected
by the Providence Water Supply Board are summarized by
using values of central tendency and are used, in combina-
tion with measured (or estimated) streamflows, to calculate
loads and yields (loads per unit area) of selected water-quality
constituents for WY 2015.

The largest tributary to the reservoir (the Ponaganset
River, which was monitored by the U.S. Geological Survey)
contributed a mean streamflow of 25 cubic feet per second
to the reservoir during WY 2015. For the same time period,
annual mean' streamflows measured (or estimated) for the
other monitoring stations in this study ranged from about
0.38 to about 14 cubic feet per second. Together, tributaries
(equipped with instrumentation capable of continuously moni-
toring specific conductance) transported about 1,500,000 kilo-
grams of sodium and 2,400,000 kilograms of chloride to the
Scituate Reservoir during WY 2015; sodium and chloride

'The arithmetic mean of the individual daily mean discharges for the year
noted or for the designated period.

yields for the tributaries ranged from 8,000 to 54,000 kilo-
grams per square mile and from 12,000 to 91,000 kilograms
per square mile, respectively.

At the stations where water-quality samples were col-
lected by the Providence Water Supply Board, the medians of
the median concentrations were the following: for chloride,
29.5 milligrams per liter; for nitrite, 0.002 milligrams per liter
as nitrogen; for nitrate, 0.05 milligrams per liter as nitrogen;
for orthophosphate, 0.08 milligrams per liter as phosphate;
and for total coliform bacteria and Escherichia coli, 440 and
20 colony forming units per 100 milliliters, respectively. The
medians of the median daily loads (and yields) of chloride,
nitrite, nitrate, orthophosphate, and total coliform and
Escherichia coli bacteria were 170 kilograms per day (79 kilo-
grams per day per square mile), 14 grams per day (5.2 grams
per day per square mile), 670 grams per day (190 grams per
day per square mile), 640 grams per day (210 grams per day
per square mile), 18,000 million colony forming units per day
(7,600 million colony forming units per day per square mile),
and 1,200 million colony forming units per day (810 million
colony forming units per day per square mile), respectively.

Introduction

The Scituate Reservoir is the primary source of drink-
ing water for more than 60 percent of the population of
Rhode Island. It covers about 94 square miles in parts of the
towns of Cranston, Foster, Glocester, Johnston, and Scituate,
Rhode Island (. 1). Information about the water quality of the
reservoir and its tributaries is important for management of
the water supply and for the protection of human health. The
Providence Water Supply Board (PWSB), the agency respon-
sible for the management and distribution of the Scituate
Reservoir water supply, has been monitoring and assessing
water quality in the reservoir and reservoir drainage area for
more than 60 years.
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Table 1. Providence Water Supply Board water-quality sampling stations, water-quality samples, and available streamflow and
specific conductance monitoring by tributary reservoir subbasin in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014,
through September 30, 2015.

[Alternate station names are given in parentheses for stations where different historical names were used for the same sampling location by the Providence Water
Supply Board (PWSB). Locations of stations are shown in figure 1. USGS, U.S. Geological Survey; mi?, square mile; QW, water quality; Na, sodium; Cl, chlo-
ride; M, monthly; Q, quarterly; Y, yes; N, no; Continuous, recorded at 10- or 15-minute intervals; --, none]

Fre- Number of  Daily

PWSB  USGS Drainage UenCY  samples esti- o Specific
. . . of QW collected mated conduc-
station station Station name area flow
number  number (mi?) sample by Na availability tance
collec- Providence and Cl availability
tion Water' loads

Barden Reservoir subbasin

24 01115190  Dolly Cole Brook 4.90 M 10 Y Continuous Continuous
25 01115200  Shippee Brook 2.35 Q N Estimated  None
26 01115185  Windsor Brook 4.32 Q N Estimated  None
27 011151845 Unnamed Tributary to Ponaganset River 0.10 Q N None None
(Unnamed Brook B, Unnamed Brook
West of Windsor Brook)
28 01115265  Barden Reservoir (Hemlock Brook) 8.72 M Y Continuous Continuous
29 01115271  Ponaganset River (Barden Stream) 33.0 M N None None
35 01115187  Ponaganset River 14.0 M 10 Y Continuous Continuous
Direct Runoff subbasin
01115180  Brandy Brook 1.57 M 10 N Estimated  None
2 01115181  Unnamed Tributary 2 to Scituate Reservoir 0.15 Q 1 N None None
(Unnamed Brook North of Bullhead
Brook)
3 01115280  Cork Brook 1.79 M 7 Y Continuous Continuous
4 01115400  Kent Brook (Betty Pond Stream) 0.85 M 10 N Estimated  None
5 01115184  Spruce Brook 1.22 Q 3 Y Estimated  Continuous
6 01115183  Quonapaug Brook 1.96 M Y Continuous Continuous
7 01115297  Wilbur Hollow Brook 432 M 9 Y Estimated ~ Continuous
8 01115276  Westconnaug Brook (Westconnaug 5.18 M 11 Y Continuous Continuous
Reservoir)
9 01115275  Bear Tree Brook 0.62 Q Y Estimated  Continuous
30 01115350  Unnamed Tributary 4 to Scituate 0.78 Q 2 N None None
Reservoir (Coventry Brook, Knight
Brook)
31 01115177  Toad Pond 0.04 Q - N None None
32 01115178  Unnamed Tributary 1 to Scituate Reservoir 0.45 Q 2 N Estimated  None
(Pine Swamp Brook)
33 01115182  Unnamed Tributary 3 to Scituate Reservoir 0.28 Q 1 N Estimated  None
(Halls Estate Brook)
36 -- Outflow from King Pond 0.77 Q 4 N None None

37 - Fire Tower Stream 0.15 Q 4 N None None
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Table 1. Providence Water Supply Board water-quality sampling stations, water-quality samples, and available streamflow and
specific conductance monitoring by tributary reservoir subbasin in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014,
through September 30, 2015.—Continued

[Alternate station names are given in parentheses for stations where different historical names were used for the same sampling location by the Providence Water
Supply Board (PWSB). Locations of stations are shown in figure 1. USGS, U.S. Geological Survey; mi?, square mile; QW, water quality; Na, sodium; Cl, chlo-
ride; M, monthly; Q, quarterly; Y, yes; N, no; Continuous, recorded at 10- or 15-minute intervals; --, none]

Fre- Number of  Daily

PWSB  USGS Drainage UenCY  samples esti- o Specific
. . . of QW collected mated conduc-
station station Station name area flow
number  number (mi?) sample by Na availability tance
collec- Providence and Cl availability
tion Water' loads

Moswansicut Reservoir subbasin

19 01115170  Moswansicut Reservoir (Moswansicut 3.25 M 11 Y Continuous Continuous
Stream North, Moswansicut Pond)
20 01115160  Unnamed Tributary 1 to Moswansicut 1.18 M 8 N None None
Reservoir (Blanchard Brook)
21 01115165  Unnamed Tributary 2 to Moswansicut 0.29 Q 1 N Estimated  None
Reservoir (Brook from Kimball Reser-
Voir)
22 01115167  Moswansicut Reservoir (Moswansicut 0.22 M 8 N None None
Stream South)
34 01115164  Kimball Stream 0.27 Q 2 N None None
Ponaganset Reservoir subbasin
23 011151843 Ponaganset Reservoir 1.92 M 9 N None None
Regulating Reservoir subbasin
13 01115176  Regulating Reservoir 22.1 M 9 N None None
14 01115110  Huntinghouse Brook 6.23 M 8 Y Continuous Continuous
15 01115114  Rush Brook 4.70 M 9 Y Continuous Continuous
16 01115098  Peeptoad Brook (Harrisdale Brook) 4.96 M 8 Y Continuous Continuous
17 01115119  Dexter Pond (Paine Pond) 0.22 Q 1 N None None
18 01115120  Unnamed Tributary to Regulating Reser- 0.28 Q 1 Y Estimated  Continuous

voir (Unnamed Brook A)

Westconnaug Reservoir subbasin
10 01115274  Westconnaug Brook 1.48 M 8 Estimated  None

11 01115273  Unnamed Tributary to Westconnaug 0.72 Q 1 N Estimated  None
Reservoir (Unnamed Brook south of
Westconnaug Reservoir)

12 011152745 Unnamed Tributary to Westconnaug Brook 0.16 Q 1 N None None
(Unnamed Brook north of Westconnaug
Reservoir)

z

"Not all samples were analyzed for all water-quality properties or constituents.



Since 1993, the U.S. Geological Survey (USGS) has been
cooperating with the PWSB and the Rhode Island Depart-
ment of Environmental Management (RIDEM) to measure
streamflow in tributaries to the Scituate Reservoir. Since 2009,
streamflow has been continuously measured at 10 streamgages
in the drainage area (table 1). Streamflow also was continu-
ously measured at four additional streamgages during 2009—-14
and periodically measured at nine additional streamgages
on tributaries in the drainage area. At the 13 streamgages
without continuous flow data (partial-record streamgages;
table 1), daily mean streamflow has been estimated by using
methods developed by the USGS (Hirsch, 1982). The USGS
also has been continuously measuring specific conductance at
14 monitoring stations since 2009. Equations that relate spe-
cific conductance to concentrations of sodium and chloride in
stream water were developed as part of previous USGS/PWSB
cooperative studies (Smith, 2015b; Nimiroski and Waldron,
2002). These equations, updated here and used together with
measured (or estimated) streamflows, allow for nearly continu-
ous estimation of sodium and chloride loads to the reservoir.

Currently (2015), the PWSB collects water-quality sam-
ples from 37 tributaries within the Scituate Reservoir drainage
area, either monthly or quarterly. In addition, the USGS has
published reports that have compiled and tabulated streamflow
(measured or estimated by the USGS) and water-quality data
(collected by the PWSB) (Breault and others, 2000; Nimiroski
and others, 2008; Breault, 2010; Breault and Campbell,
2010a—d; Breault and Smith, 2010; Smith and Breault, 2011;
Smith, 2013, 2014, 2015a, 2015b, 2016).

This report presents data on streamflow, water quality,
and loads and yields of selected constituents for water year
(WY) 2015% in the Scituate Reservoir drainage area. These
data were collected as parts of studies done by the USGS in
cooperation with the PWSB and the RIDEM. A summary
of measured and estimated streamflows is presented for the
10 continuous-record and 13 partial-record streamgages
in the drainage area. Estimated monthly and annual loads
(and yields) of sodium and chloride are presented for the
14 streamgages at which specific conductance is continuously
monitored by the USGS. Summary statistics for water-quality
data collected by the PWSB for 36 of the 37 sampling stations
(table 1) during WY 2015 also are presented, and these data
were used to calculate loads and yields of selected water-
quality constituents.

Streamflow Data Collection and
Estimation

Streamflow and water-quality data were collected by the
USGS and the PWSB (table 1). Streamflow was measured
or estimated by the USGS at 23 streamgages. Measured and
estimated streamflows are necessary to estimate water volume

2October 1, 2014, through September 30, 2015.
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and water-quality constituent loads and yields from tributary
basins. Stream stage is measured every 10 minutes at most
continuous-record streamgages. Streamflow is computed with
a stage-discharge relation (known as a rating), which is devel-
oped on the basis of periodic manual measurements of stream-
flow. Daily mean streamflow at a streamgage is calculated by
dividing the total volume of water that passes the streamgage
each day by 86,400, the number of seconds in a day. Peri-
odic manual streamflow measurements at partial-record
streamgages are used concurrently with continuous-record
measurements from streamgages in nearby, hydrologically
similar drainage areas to estimate a continuous daily record

at the partial-record streamgages. Specifically, continuous-
streamflow records for the 13 partial-record sites in the Scitu-
ate Reservoir drainage area (table 1) were estimated by using
the Maintenance of Variance Extension type 1 (MOVE.1)
method, as described by Ries and Friesz (2000) and Smith
(2015b); data needed to estimate streamflows at partial-record
sites were retrieved from the USGS National Water Informa-
tion System (NWIS; U.S. Geological Survey, 2016). The
upper and lower 90-percent confidence limits for the estimated
mean annual streamflows, as described by Tasker and Driver
(1988), are presented in table 2. These data indicate that there
is a 90-percent chance that the estimated mean annual stream-
flow is somewhere between the upper and lower 90-percent
confidence limits.

Continuous-record streamgages were operated and
maintained by the USGS during WY 2015 in cooperation with
RIDEM (USGS streamgage 01115187) and the PWSB (fig. 1,
table 1). Streamflow data for these streamgages were collected
at 10- or 15-minute intervals (near-real-time streamflow data),
were updated at 1-hour intervals on the internet, and are avail-
able through the NWIS Web interface (U.S. Geological Sur-
vey, 2016). Error associated with measured streamflows was
generally within about 15 percent as noted in the annual water
year summary for each USGS streamgage (U.S. Geological
Survey, 2016).

Water-Quality Data Collection and
Analysis

Water-quality data were collected by the USGS and the
PWSB. Concentrations of sodium and chloride were estimated
by the USGS from continuous records of specific conductance
from 14 of the 21 streamgages. Water-quality samples were
collected monthly or quarterly at 36 sampling stations in the
Scituate Reservoir drainage area by the PWSB during WY
2015 as part of a long-term sampling program (table 1).

Data Collected by the U.S. Geological Survey

The USGS collected and analyzed specific conductance
data at the 14 continuous-record streamgages (fig. 1, table 1).



6 Streamflow, Water Quality, and Constituent Loads and Yields, Scituate Reservoir Drainage Area, Rhode Island, 2015

Table 2. Measured or estimated annual mean streamflow for tributaries in the Scituate Reservoir drainage area, Rhode Island,
October 1, 2014, through September 30, 2015.

[Alternate station names are given in parentheses for stations where different historical names were used for the same sampling location by the Providence
Water Supply Board (PWSB). Locations of stations are shown in figure 1. USGS, U.S. Geological Survey; ft*/s, cubic foot per second; ft*/s/mi?, cubic foot per
second per square mile]

Upper Lower Annual mean
PWSB USGS Annual mean  90-percent 90-percent
. . . . . streamflow
station  station Station name streamflow  confidence confidence -
3 . . yield
number  number (ft¥/s) interval interval (f€/s/mi?)
(fts) (ft*/s)
Barden Reservoir subbasin
24 01115190 Dolly Cole Brook 7.2 8.2 6.2 1.5
25 01115200 Shippee Brook 3.8 13 1.1 1.6
26 01115185 Windsor Brook 5.8 23 1.4 1.3
28 01115265 Barden Reservoir (Hemlock Brook) 14 16 12 1.6
35 01115187 Ponaganset River 25 28 22 1.8
Direct Runoff subbasin
1 01115180 Brandy Brook 1.8 33 1.0 1.2
3 01115280 Cork Brook 2.3 2.7 2.0 1.3
4 01115400 Kent Brook (Betty Pond Stream) 1.5 7.4 0.32 1.8
5 01115184 Spruce Brook 1.9 3.7 1.0 1.6
6 01115183 Quonapaug Brook 2.8 3.1 2.5 1.4
7 01115297 Wilbur Hollow Brook 5.9 11.0 3.0 1.4
8 01115276 Westconnaug Brook (Westconnaug Reservoir) 7.1 7.7 6.5 1.4
9 01115275 Bear Tree Brook 1.2 2.0 0.69 1.9
32 01115178 Unnamed Tributary 1 to Scituate Reservoir 0.45 0.91 0.23 1.0
(Pine Swamp Brook)
33 01115182 Unnamed Tributary 3 to Scituate Reservoir 0.38 1.1 0.14 1.4
(Halls Estate Brook)
Moswansicut Reservoir subbasin
19 01115170 Moswansicut Reservoir (Moswansicut Stream North, 4.3 4.7 3.9 1.3
Moswansicut Pond)
21 01115165 Unnamed Tributary 2 to Moswansicut Reservoir 0.48 1.1 0.22 1.7
(Blanchard Brook)
Regulating Reservoir subbasin
14 01115110 Huntinghouse Brook 9.3 11 8.0 1.5
15 01115115 Rush Brook 6.7 7.8 5.7 1.4
16 01115098 Peeptoad Brook (Harrisdale Brook) 8.4 9.7 7.1 1.7
18 01115120 Unnamed Tributary to Regulating Reservoir 0.48 2.0 0.12 1.7
(Unnamed Brook A)
Westconnaug Reservoir subbasin
10 01115274 Westconnaug Brook 1.6 2.9 0.9 1.1
11 01115273 Unnamed Tributary to Westconnaug Reservoir (Un- 0.94 1.6 0.55 1.3

named Brook South of Westconnaug Reservoir)




Measurements of specific conductance were recorded auto-
matically at 10- or 15-minute intervals at each streamgage.
Measurements were made by using an instream probe and
standard USGS methods for continuous stream water-quality
monitoring (Wagner and others, 2006). The specific conduc-
tance measurement data are available through the NWIS Web
interface (U.S. Geological Survey, 2016).

Concentrations of sodium and chloride were estimated
from continuous measurements of specific conductance by
using equations that were developed by the USGS to relate
specific conductance to concentrations of sodium and chloride
(egs. 1 and 2). These regression equations were developed
by using the MOVE. method (also known as the line of
organic correlation; Helsel and Hirsch, 2002) on the basis of
concurrent measurements of specific conductance® along with
sodium* and chloride® concentrations measured in water-qual-
ity samples collected by the USGS from tributaries in the Sci-
tuate Reservoir drainage area (U.S. Geological Survey, 2016).

C,,= (Spe”) x b and (1)

C,,= (Spe”) x b, @)

where
is the chloride concentration, in milligrams
per liter;
C is the sodium concentration, in milligrams
per liter;
is the specific conductance, in microsiemens
per centimeter;
m is the slope from the MOVE.1 analysis
(table 3); and
b is the intercept from the MOVE.1 analysis
(table 3).

MOVE.1 was chosen for regression analysis to maintain
variance (Hirsch and Gilroy, 1984). Some missing values of
specific conductance were estimated. In these cases, values of
specific conductance were estimated by proportional distribu-
tion between recorded values.

Data Collected by the Providence Water Supply
Board

Water-quality samples were collected at fixed stations
on 37 tributaries by the PWSB. Sampling was conducted
monthly at 19 stations and quarterly at another 18 stations
(table 1) during WY 2015. No water samples were collected
at Toad Pond (PWSB station 31) during WY 2015. Water-
quality samples were not collected during specific weather
conditions; instead, a strictly periodic water-quality sampling

3Specific conductance parameter code 90095.
*Sodium parameter code 00930.

*Chloride parameter code 00940.
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schedule was followed so that water-quality samples would

be representative of various weather conditions. However,
sometimes samples could not be collected because tributaries
at the sampling stations were dry or frozen. When possible,
water-quality samples were collected by dipping the sample
bottle into the tributary at the center of flow (Richard Blodgett,
PWSB, written commun., 2005). Samples were transported

on ice to the PWSB water-quality laboratory at the P.J. Holton
Water Purification Plant in Scituate. Water-quality proper-

ties and constituent concentrations were measured by using
unfiltered water samples. These water-quality properties
included pH, alkalinity, color, turbidity, and concentrations of
chloride, nitrite, nitrate, orthophosphate, and bacteria (Esch-
erichia coli [E. coli] and total coliform) (Smith, 2018; https://
doi.org/10.5066/F7FJ2FRS). Analytical methods used for the
determination of values or concentrations of pH, color, turbid-
ity, alkalinity, chloride (4500—CI B), and nitrite (4500-NO,-B)
are those documented by Eaton and others (2017). Concentra-
tions of nitrate were determined by cadmium reduction (Hach
Method 8192; Hach Company, 2007). Concentrations of
orthophosphate were determined by the Hach PhosVer Method
(Hach Method 8048; Hach Company, 2007). Standard Method
9222 was used for the determination of concentrations of bac-
teria in water samples (Eaton and others, 2017).

Water-quality samples were collected by the PWSB
during a wide range of flow conditions. The daily mean flow-
duration curve for Moswansicut Stream near North Scituate
(USGS streamgage 01115170) for WY 2015 is shown in
figure 2. The curve represents the percentage of time that each
flow was equaled or exceeded at this station. The flows at this
station on days when water-quality samples were collected are
represented by the plotted points superimposed on the curve.
Samples were collected at flow durations ranging from the
0.4 percentile to the 98th percentile; this range indicates that
the water-quality samples collected in WY 2015 represented a
wide range of flow conditions during that water year.

Estimating Daily, Monthly, and Annual
Loads and Yields

Daily, monthly, and annual sodium and chloride loads
in kilograms were estimated for all streamgages for which
continuous-streamflow and specific-conductance data were
available for WY 2015. Daily flow-weighted concentra-
tions of sodium and chloride were calculated by multiplying
instantaneous flows by concurrent concentrations of sodium
and chloride (estimated from measurements of specific
conductance) for each day and dividing by the total flow for
that day. At the four continuous monitoring stations where
instantaneous flow was unavailable (table 1), daily mean
concentrations of sodium and chloride were calculated from
the daily mean value of specific conductance for each day.
The latter method may result in less accurate concentrations
because instantaneous measurements of specific conductance
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Table 3. Regression equation coefficients used to estimate concentrations of chloride and sodium from values of specific
conductance for each U.S. Geological Survey monitoring station in the Scituate Reservoir drainage area, Rhode Island,
October 1, 2014, through September 30, 2015.

[Locations of stations are shown in figure 1. U.S. Geological Survey (USGS) parameter codes: specific conductance, 90095; chloride, 00940; sodium,
00930. PWSB, Providence Water Supply Board]

Samples used in analyses Chloride Sodium
PWSB USGS Standarfd Standarfd
station - station Sample data range Sample Slope Intercept :;":re:- Slope Intercept :;":re:-
number  number (month/day/year) count P P g P P g
sions sions
(percent) (percent)
24 01115190 03/08/2000; 03/29/2005; 26 1.2571  0.06894 3.8 1.2244 0.04913 7.3
01/22/2009 to 07/06/2017
28 01115265 03/28/2001; 03/30/2005; 26 1.2270  0.07901 5.5 1.1326 0.07443 9.0
01/22/2009 to 07/06/2017
35 01115187 03/28/2001; 03/29/2005; 26 1.2428  0.07282 6.3 1.1751 0.06094 8.4
01/22/2009 to 07/06/2017
3 01115280 03/08/2000; 03/30/2005; 26 1.2217  0.07704 4.9 1.0722 0.09611 7.8
01/22/2009 to 07/19/2017
5 01115184 03/05/2009 to 07/20/2017 23 1.2558  0.06221 6.5 1.0813 0.08318 6.1
6 01115183 03/08/2000; 03/30/2005; 34 1.1920  0.07872 6.7 1.2291 0.03842 9.2
01/22/2009 to 07/20/2017
7 01115297 03/28/2001; 03/30/2005; 25 1.0552  0.13303 6.3 0.89330  0.16852 8.6
01/22/2009 to 07/20/2017
01115276 01/22/2009 to 07/19/2017 23 1.1016  0.13513 4.9 1.0463 0.10969 5.9
9 01115275 03/08/2000; 03/30/2005; 25 1.0600  0.17564 4.2 1.0734 0.09639 5.6
01/22/2009 to 07/20/2017
19 01115170 03/08/2000; 03/29/2005; 29 1.2410  0.06537 4.0 1.1927 0.04976 4.7

01/22/2009 to 07/20/2017

14 01115110 03/28/2001; 03/29/2005; 30 1.2030  0.07202 12 1.0670  0.07766 11
01/22/2009 to 07/19/2017
15 01115114 01/22/2009 to 07/20/2017 32 1.1757  0.09313 4.0 1.0902 0.08738 7.5
16 01115098 03/28/2001; 03/29/2005; 27 1.2748  0.05402 6.9 1.0919 0.08072 9.6
01/22/2009 to 07/20/2017
18 01115120 01/22/2009 to 07/19/2017 18 1.2098  0.07604 4.5 1.0879 0.08393 5.1
may change (decrease or increase) with surface water run- Daily loads of water-quality constituents (from samples
off; however, the variability of instantaneous measurements collected by the PWSB) were calculated for all sampling dates
of specific conductance at these streamgages was generally during WY 2015 (table 4, at back of report) for which peri-

small, and daily mean values did not differ substantially from odic- or continuous-streamflow data were available (table 1).
daily flow-weighted values estimated during prior water years ~ These loads were calculated by multiplying constituent con-

when instantaneous flow data were available. Daily sodium centrations in milligrams or colony forming units (CFU) per
and chloride loads were estimated by multiplying daily con- liter in single samples by the daily discharge (in liters per day)
centrations of sodium and chloride in milligrams per liter by for the day on which each sample was collected. The flows,

daily discharge (in liters per day). Daily data were summed to ~ which in some cases were estimates, were assumed to be
estimate monthly or annual loads. representative of the flow at the time of the sample collection.
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Figure 2. Flow-duration curve and streamflow on the dates
(represented by points) when water-quality samples were
collected for the U.S. Geological Survey continuous streamgage
on Moswansicut Stream near North Scituate (01115170), Rhode
Island, water year 2015.

Loads in grams or kilograms (or millions of CFUs for bacte-
ria) per day and yields in grams or kilograms (or millions of
CFUs for bacteria) per day per square mile were calculated
for bacteria, chloride, nitrite, nitrate, and orthophosphate.
Censored data (or concentrations reported as less than method
detection limits) were replaced with concentrations equal to
one-half the method detection limit.

Streamflow

Monitoring streamflow is necessary to measure the
volume of water and estimate constituent loads to the Scitu-
ate Reservoir. The Ponaganset River is the largest monitored
tributary to the Scituate Reservoir. Mean annual streamflow
at the streamgage on the Ponaganset River (PWSB station
35; USGS streamgage 01115187) for the entire period of
its operation (mean of the annual mean streamflows for the
period of record, WYs 1994-2014) prior to WY 2015 was
about 29 cubic feet per second (ft*/s) (U.S. Geological Survey,
2016). During WY 2015, annual mean streamflow (25 ft*/s)
was lower than mean of the annual mean streamflows for the
period of record, and daily mean streamflows for many months
were less than the median daily mean streamflows and, in
some cases, less than the 10th percentile for the daily mean
streamflows for the period of record (fig. 3). Mean annual
streamflow in Peeptoad Brook (PWSB station 16, streamgage
01115098), the other long-term continuous-record streamgage
in the Scituate Reservoir drainage area, for its period of record

Water Quality and Constituent Loads and Yields 9

(WYs 1994-2014) prior to WY 2015 was about 10.6 ft*/s
(U.S. Geological Survey, 2016). Annual mean streamflow in
Peeptoad Brook during WY 2015 also was lower (8.4 {t*/s)
than the mean annual streamflow for its period of record.

Water Quality and Constituent Loads
and Yields

Water-quality conditions in the Scituate Reservoir drain-
age area are described by summary statistics for water-quality
properties, constituent concentrations, and estimated constitu-
ent loads and yields. Loads and yields characterize the rates at
which masses of constituents are transferred to the reservoir
by tributaries. In the case of loads, tributaries with high flows
tend to have high loads because the greater volume of water
can carry more of the constituent to the reservoir per unit
time. Yields represent the constituent load per unit of drain-
age area and are calculated by dividing the load estimated for
a streamgage by the drainage area to the monitoring station.
Yields are useful for comparison among streamgages that have

1,000 £ T T T T T T T T T T T

Streamflow, in cubic feet per second

May June July Aug. Sept.
2015

EXPLANATION

Daily mean streamflow, water year 2015

Oct. Nov. Dec. Jan.
014 |

Feb. Mar. Apr.

Median daily streamflow, water years 1994-2014

Unshaded area shows the range between the
10th and 90th percentile values of daily
streamflow, water years 1994-2014

Figure 3. Measured daily mean streamflow for October 1, 2014,
through September 30, 2015, and the 10th percentile, median,
and 90th percentile values of daily streamflow for October 1,
1994, through September 30, 2014, for the U.S. Geological Survey
continuous-record streamgage on the Ponaganset River at South
Foster (01115187) in the Scituate Reservoir drainage area, Rhode
Island.
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different drainage areas because the effects of basin size and
therefore total streamflow volume are attenuated. Yields also
are useful for examining potential differences among basin
properties that may contribute to reservoir quality.

Summary statistics include means and medians. For some
purposes, median values are more appropriate because they
are less likely to be affected by high or low concentrations (or
outliers). Medians are especially important to use for sum-
marizing a relatively limited number of values. In contrast,
continuously monitored streamflow and sodium and chloride
loads (estimated from measurements of specific conductance),
which include a large number of values, are better summarized
in terms of means because a large dataset is more resistant to
the effects of outliers. Mean values also are appropriate for
characterizing loads because outlier values, which typically
represent large flows, are important to include in estimates of
constituent masses delivered to receiving waters.

Uncertainties associated with measuring streamflow and
specific conductance and with sodium and chloride sample
collection, preservation, and analysis produce uncertainties
in load and yield estimates. The load and yield estimates
presented in the text and tables are the most likely values for
sodium and chloride coming from tributaries or their drain-
age basins, based on the available data and analysis methods.
It may be best to discuss loads and yields in terms of a range
within which the true values lie; however, the most probable
values of loads and yields are presented for ease of discussion
and presentation. The range within which the true values lie
depends on the uncertainties in individual measurements of
streamflow and concentration, which are difficult to quantify
with available information. The uncertainties associated with
streamflow are commonly assumed to affect load and yield
calculations more than the errors associated with measur-
ing specific conductance and (or) chemical analysis, and the
uncertainties associated with estimated streamflow are greater
than those associated with measured streamflow. The most
probable values of loads and yields presented in the tables and
text are sufficient for planning-level analysis of water quality
in tributaries and their drainage basins.

Sodium and Chloride Loads and Yields
Estimated From Specific-Conductance
Monitoring Data

Sodium and chloride are constituents of special con-
cern in the Scituate Reservoir drainage area; they are major
constituents of road salt used for deicing, and several major
roadways cross the drainage basin. State Routes 12 and 14 cut
across the main body of the reservoir, and State Route 116 par-
allels the eastern limb (fig. 1). Nimiroski and Waldron (2002)
indicated that tributaries in basins with State-maintained roads
had substantially higher concentrations of sodium and chloride
than tributaries in basins with low road density, presum-
ably because of deicing activities. In addition, sodium is a

constituent of potential concern for human health; some per-
sons on restricted diets might need to limit intake of sodium.

Estimated monthly mean® sodium concentrations in
tributaries of the Scituate Reservoir drainage area ranged from
5.7 to 52 milligrams per liter (mg/L), and estimated monthly
mean chloride concentrations ranged from 8.5 to 86 mg/L
(table 5). The highest monthly mean concentrations of sodium
and chloride were estimated for Quonapaug Brook (PWSB
station 6) in August 2015 (52 and 86 mg/L, respectively; table
5), Unnamed Tributary to Regulating Reservoir (PWSB sta-
tion 18) in April 2015 (47 and 86 mg/L, respectively; table 5),
and Bear Tree Brook (PWSB station 9) in September 2015 (51
and 86 mg/L, respectively; table 5). The highest annual mean’
concentrations of sodium and chloride were estimated at
Unnamed Tributary to Regulating Reservoir (32 and 57 mg/L,
respectively; table 6) which is in the more developed, north-
eastern part of the Scituate Reservoir drainage area (fig. 1).
Annual mean concentrations of sodium and chloride estimated
at Bear Tree Brook also were similar at 31 and 53 mg/L,
respectively (table 6). These high concentrations at Bear Tree
Brook are the result of residual sodium and chloride leaching
from a formerly uncovered salt storage pile to groundwater
(Nimiroski and Waldron, 2002) and relatively small surface-
water flows.

During WY 2015, the Scituate Reservoir received about
1,500,000 kilograms (kg) (about 1,600 short tons) of sodium
and 2,400,000 kg (about 2,700 short tons) of chloride from
tributaries that are equipped with instrumentation capable
of continuously monitoring specific conductance. The high-
est sodium and chloride loads in the drainage area during
WY 2015 (320,000 and 530,000 kg, respectively) were esti-
mated at the Ponaganset River station (PWSB station 35; table
6). Monthly estimated sodium and chloride loads were highest
in the months of March and April (table 7), except at Unnamed
Tributary to Regulating Reservoir, where the monthly esti-
mated loads were higher during February. During March and
April, the sum of the monthly sodium and chloride loads at
each station accounted for 45 percent of the annual load for
the monitored area in the Scituate Reservoir drainage area.
The highest annual sodium and chloride yields were 54,000
and 91,000 kilograms per square mile, respectively, measured
at Bear Tree Brook (PWSB station 9; table 6). During WY
2015, estimated annual loads of sodium and chloride at the
continuous monitoring stations were greater than or equal to
the median annual loads for WY 2009—-14 at all stations in the
Barden Reservoir Subbasin, Spruce Brook (PWSB station 5)
and Westconnaug Brook (PWSB station 8) in the Direct Run-
off Subbasin, Moswansicut Reservoir (PWSB station 19), and
all stations in the Regulating Reservoir Subbasin (fig. 4).

“Monthly mean concentrations were calculated by dividing the total
monthly load by the total discharge for the month.

7Annual mean concentrations were calculated by dividing the total annual
load by the total discharge for the year.
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Table 6. Annual mean chloride and sodium concentrations, loads, and yields by sampling station in the Scituate Reservoir drainage

area, Rhode Island, October 1, 2014, through September 30, 2015.

[Annual mean concentrations were calculated by dividing the annual load by the total discharge for the year; annual mean yields for each station were calculated
by dividing the individual loads by the drainage areas. Alternate station names are given in parentheses for stations where different historical names were used
for the same sampling location by the Providence Water Supply Board (PWSB). Locations of stations are shown in figure 1. USGS, U.S. Geological Survey;

Cl, chloride; Na, sodium; mg/L, milligram per liter; kg/yr, kilogram per year; kg/yr/mi?, kilogram per year per square mile]

PWSB USGS Concentration Load Yield
station  station Station name cl Na cl Na cl Na
number number (mg/L)  (mg/L) (kg/yr) (kg/yr) (kg/yr/mi?)  (kg/yr/mi?)
Barden Reservoir subbasin
24 01115190 Dolly Cole Brook 31 19 200,000 120,000 41,000 25,000
28 01115265 Barden Reservoir (Hemlock Brook) 24 15 300,000 180,000 34,000 21,000
35 01115187 Ponaganset River 24 15 530,000 320,000 38,000 23,000
Direct Runoff subbasin
3 01115280 Cork Brook 38 22 80,000 46,000 44,000 26,000
5 01115184 Spruce Brook 23 13 39,000 23,000 32,000 19,000
6 01115183 Quonapaug Brook 41 24 100,000 60,000 51,000 30,000
7 01115297 Wilbur Hollow Brook 10 6.6 53,000 35,000 12,000 8,000
8 01115276 Westconnaug Brook (Westconnaug Reservoir) 23 14 140,000 89,000 27,000 17,000
9 01115275 Bear Tree Brook 53 31 57,000 33,000 91,000 54,000
Moswansicut Reservoir subbasin
19 01115170 Moswansicut Reservoir, (Moswansicut Stream 48 28 190,000 110,000 57,000 34,000
North, Moswansicut Pond)
Regulating Reservoir subbasin
14 01115110 Huntinghouse Brook 14 8.1 110,000 68,000 18,000 11,000
15 01115114 Rush Brook 45 27 270,000 160,000 57,000 34,000
16 01115098 Peeptoad Brook (Harrisdale Brook) 46 26 350,000 200,000 70,000 40,000
18 01115120 Unnamed Tributary to Regulating Reservoir 57 32 24,000 14,000 86,000 49,000
(Unnamed Brook A)
Scituate Reservoir drainage area
Mean Total Mean
34 20 2,400,000 1,500,000 39,000 23,000

Physical and Chemical Properties and Daily
Loads and Yields Estimated From Data Collected
by the Providence Water Supply Board

Physical and Chemical Properties

Physical and chemical properties including pH, turbidity,
alkalinity, and color were routinely collected by the PWSB to
characterize water quality in each subbasin (table 8). pH is a
measure of the acidity of the water, color can be an indirect
measure of the amount of organic carbon dissolved in the
water column, turbidity is an indirect measure of suspended
particles, and alkalinity is a measure of the acid-neutralizing
capacity of water.

The median pH in tributaries in the Scituate Reser-
voir drainage area ranged from 5.5 to 6.8; the median of

the medians for all stations was 6.3. Median values of color
ranged from 11 to 150 platinum cobalt units; the median for
all stations was 36 platinum cobalt units. Median values of tur-
bidity ranged from 0.17 to 2.1 nephelometric turbidity units;
the median for all stations was 0.54 nephelometric turbidity
units. Median alkalinity values in tributaries were low, ranging
from 2.3 to 16 mg/L as CaCO,; the median for all stations was
5.2 mg/L as CaCO, (table 8).

Constituent Concentrations and Daily Loads and
Yields

Fecal indicator bacteria, chloride, and nutrients such as
nitrogen (N) and phosphorus are commonly detected in natural
water; at elevated concentrations, these constituents can cause
or contribute to water-quality impairments. Fecal indicator
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Figure 4. Annual loads of chloride and sodium estimated from streamflow and specific conductance data for water year 2015 and
associated minimum, maximum, and median annual loads for water years 2009-14 at 15 Providence Water Supply Board stations in the

Scituate Reservoir drainage area, Rhode Island.

bacteria, which are found in the intestines of warm-blooded
animals, may indicate impairment from sewage contamination
or from livestock or wildlife that defecate in or near the stream
margin. Chloride originates in tributary stream water from
precipitation, weathering, or human activities such as waste
disposal, use of septic systems, and road deicing. Sources

of nutrients in tributary stream water include atmospheric
deposition, leaching of naturally occurring organic material,
discharge of groundwater that is enriched with nutrients from
septic-system leachate, and runoff contaminated with fertilizer
or animal waste. The designated use of the Scituate Reservoir,
the receiving water for the tributaries, is drinking water, which
must meet specific water-quality standards. For this reason, the
PWSB and the USGS closely monitor concentrations of these
constituents in tributaries. Median concentrations, loads, and
yields of water-quality constituents are given in tables 8 and 9.

Bacteria

Median concentrations of total coliform bacteria were
above the detection limit (10 colony forming units per 100
milliliters [CFU/100 mL]) at all sites (table 8); median concen-
trations of E. coli were equal to or greater than the detection
limit (10 CFU/100 mL) at 31 of the 36 sites for which samples

were collected. Total coliform bacteria concentrations were
greater than E. coli concentrations (as expected because total
coliform is more inclusive); the medians of median concentra-
tions for all sites in the drainage area were 440 CFU/100 mL
for total coliform bacteria and 20 CFU/100 mL for E. coli.
The median concentration of total coliform bacteria was
highest at Kimball Stream (PWSB station 34; table 8) at
3,300 CFU/100 mL. The median concentration of E. coli was
highest at Pine Swamp Brook (PWSB station 32; table 8) at
410 CFU/100 mL.

Median concentrations of fecal indicator bacteria were
lowest at Halls Estate Brook (PWSB station 33) and Regu-
lating Reservoir (PWSB station 13). Median concentrations
of E. coli were below detection limit (10 CFU/100 mL) at
Cork Brook (PWSB station 3), Kent Brook (PWSB sta-
tion 4), Fire Tower Stream (PWSB station 37), Regulating
Reservoir (PWSB station 13), and Unnamed Tributary to
Westconnaug Brook (PWSB station 12). Median daily loads
and yields of total coliform bacteria and E. coli varied by
two orders of magnitude; the highest median daily yield
of total coliform bacteria (41,000 million colony form-
ing units per day per square mile [CFUx10%d/mi*]) was at
Unnamed Tributary #2 to Moswansicut Reservoir (PWSB
station 21; table 9), and the highest median daily yield of
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E. coli (19,000 CFU%10%d/mi?*) was at Spruce Brook (PWSB
station 5; table 9). Although relatively high for sampling sta-
tions in the Scituate Reservoir drainage areas, median daily
bacteria yields at Moswansicut Reservoir and Quonapaug
Brook are low to moderate compared to yields of indica-

tor bacteria in sewage-contaminated stream water or stream
water affected by stormwater runoff in an urban environment
(Breault and others, 2002). The median daily loads of total
coliform bacteria for all subbasins in the Scituate Reservoir
drainage area ranged from 970 to 96,000 million colony
forming units per day (CFUx10%d), and yields ranged from
2,600 to 41,000 CFUx10%d/mi?; E. coli loads ranged from
250 to 23,000 CFUx10%d, and yields ranged from 190 to
19,000 CFUx10%d/mi? (table 9).

Chloride and Sodium

The highest median chloride concentration (90.6 mg/L)
was measured in the Direct Runoff Subbasin at Unnamed
Tributary #2 to Scituate Reservoir (PWSB station 2; table
8). Median daily chloride loads and yields estimated from
samples collected by the PWSB varied among monitoring sta-
tions in the drainage area (table 9); the median daily chloride
yield for monitored areas within the drainage area was 79 kilo-
grams per day per square mile (kg/d/mi?). Ponaganset River
(PWSB station 35) had the largest median daily chloride load
(990 kilograms per day). The largest median daily chloride
yield (170 kg/d/mi?) was determined for Quonapaug Brook
(PWSB station 6) and Unnamed Tributary #2 to Moswansicut
Reservoir (PWSB station 21). The estimated annual mean
yields of chloride and sodium for the drainage areas above
the 14 USGS continuous-record streamgages, which represent
nearly 66 percent of the Scituate Reservoir drainage area, were
110 and 63 kg/d/mi?, respectively. These estimated annual
mean yields of chloride and sodium for WY 2015 were higher
than the estimated annual mean yields for WY 2014 (90 and
55 kg/d/mi? respectively; Smith, 2015a).

Nutrients

Median concentrations of nitrite and nitrate (table 8) were
0.002 and 0.05 mg/L as N, respectively. The highest median
concentration of nitrite (0.007 mg/L) was measured in samples
collected at Unnamed Tributary #2 to Moswansicut Reser-
voir (PWSB station 21) and Moswansicut Reservoir (PWSB
station 22). The highest median concentration of nitrate
(0.98 mg/L) was measured in a sample collected at Moswan-
sicut Reservoir (PWSB station 22). The median concentra-
tion of orthophosphate for the entire study area (table 8) was
0.08 mg/L as phosphate (PO,). The maximum median concen-
tration of orthophosphate (0.16 mg/L as PO,) was measured
in Unnamed Tributary #1 to Moswansicut Reservoir (PWSB
station 20). Median daily nitrite, nitrate, and orthophosphate
loads were largest at Barden Reservoir (PWSB station 28;

82, 2,300, and 3,700 grams per day [g/d], respectively). The

References Cited 21

largest median daily yield for nitrite (30 grams per day per
square mile [g/d/mi?]) and nitrate (2,800 g/d/mi?) was deter-
mined for Unnamed Tributary #2 to Moswansicut Reservoir
(PWSB station 21). The largest median daily yield for ortho-
phosphate (540 g/d/mi*) was determined for Windsor Brook
(PWSB station 26; table 9). The minimum to maximum ranges
for median daily yields of nitrite, nitrate, and orthophosphate
for all subbasins in the Scituate Reservoir drainage area were
1.6 to 30, 44 to 2,800, and 58 to 540 g/d/mi?, respectively.

References Cited

Breault, R.F., 2010, Streamflow, water quality, and constituent
loads and yields, Scituate Reservoir drainage area, Rhode
Island, water year 2002: U.S. Geological Survey Open-File
Report 2009-1041, 25 p.

Breault, R.F., and Campbell, J.P., 2010a, Streamflow, water
quality, and constituent loads and yields, Scituate Reservoir
drainage area, Rhode Island, water year 2003: U.S. Geologi-
cal Survey Open-File Report 2010-1043, 24 p.

Breault, R.F., and Campbell, J.P., 2010b, Streamflow, water
quality, and constituent loads and yields, Scituate Reservoir
drainage area, Rhode Island, water year 2004: U.S. Geologi-
cal Survey Open-File Report 2010-1044, 24 p.

Breault, R.F., and Campbell, J.P., 2010c, Streamflow, water
quality, and constituent loads and yields, Scituate Reservoir
drainage area, Rhode Island, water year 2005: U.S. Geologi-
cal Survey Open-File Report 2010-1045, 24 p.

Breault, R.F., and Campbell, J.P., 2010d, Streamflow, water
quality, and constituent loads and yields, Scituate Reservoir
drainage area, Rhode Island, water year 2006: U.S. Geologi-
cal Survey Open-File Report 2010-1046, 25 p.

Breault, R.F., and Smith, K.P., 2010, Streamflow, water qual-
ity, and constituent loads and yields, Scituate Reservoir
drainage area, Rhode Island, water year 2009: U.S. Geologi-
cal Survey Open-File Report 2010-1275, 24 p.

Breault, R.F., Sorenson, J.R., and Weiskel, PK., 2002, Stream-
flow, water quality, and contaminant loads in the lower
Charles River watershed, Massachusetts, 1999-2000: U.S.
Geological Survey Water-Resources Investigations Report
02-4137, 131 p.

Breault, R.F., Waldron, M.C., Barlow, L.K., and Dickerman,
D.C., 2000, Water-quality conditions in relation to drainage
basin characteristics in the Scituate Reservoir Basin, Rhode
Island, 1982-95: U.S. Geological Survey Water-Resources
Investigations Report 00—4086, 46 p.



22 Streamflow, Water Quality, and Constituent Loads and Yields, Scituate Reservoir Drainage Area, Rhode Island, 2015

Eaton, A.D., Braun-Howland, Ellen, and Baxter, T.E.,
eds., 2017, Standard methods for the examination of
water and wastewater (22d ed.): Standard Methods
website, variously paged, accessed October 4, 2017,
at http://www.standardmethods.org/store/.

Hach Company, 2007, DR 2800 spectrophotometer procedures
manual (2d ed.): Loveland, Colo., Hach Company, 814 p.

Helsel, D.R., and Hirsch, R.M., 2002, Statistical methods in
water resources: U.S. Geological Survey Techniques of
Water-Resources Investigations, book 4, chap. A3, 522 p.

Hirsch, R.M., 1982, A comparison of four streamflow record
extension techniques: Water Resources Research, v. 18, no.
4,p. 1081-1088.

Hirsch, R.M., and Gilroy, E.J., 1984, Methods of fitting a
straight line to data—Examples in water resources: Water
Resources Bulletin, v. 20, no. 5, p. 705-711.

Nimiroski, M.T., DeSimone, L.A., and Waldron, M.C., 2008,
Water-quality conditions and constituent loads, 1996-2002,
and water-quality trends, 1983—-2002, in the Scituate Reser-
voir drainage area, Rhode Island: U.S. Geological Survey
Scientific Investigations Report 2008-5060, 55 p.

Nimiroski, M.T., and Waldron, M.C., 2002, Sources of sodium
and chloride in the Scituate Reservoir drainage basin,
Rhode Island: U.S. Geological Survey Water-Resources
Investigations Report 02-4149, 16 p.

Ries, K.G., 111, and Friesz, P.J., 2000, Methods for estimating
low-flow statistics for Massachusetts streams: U.S. Geologi-
cal Survey Water-Resources Investigations Report 004136,
81 p.

Smith, K.P., 2013, Streamflow, water quality, and constituent
loads and yields, Scituate Reservoir drainage area, Rhode
Island, water year 2011: U.S. Geological Survey Open-File
Report 2013-1127, 32 p.

Smith, K.P., 2014, Streamflow, water quality, and constituent
loads and yields, Scituate Reservoir drainage area, Rhode
Island, water year 2012: U.S. Geological Survey Open-File
Report 2013-1274, 30 p.

Smith, K.P., 2015a, Streamflow, water quality, and constituent
loads and yields, Scituate Reservoir drainage area, Rhode
Island, water year 2013: U.S. Geological Survey Open-
File Report 2015-1082, 31 p., accessed June 3, 2015, at
http://dx.doi.org/10.3133/0fr20151082.

Smith, K.P., 2015b, Water-quality trends in the Scituate reser-
voir drainage area, Rhode Island, 1983-2012: U.S. Geologi-
cal Survey Scientific Investigations Report 2015-5058, 57
p. [Also available at https://doi.org/10.3133/sir20155058.]

Smith, K.P., 2016, Streamflow, water quality, and constitu-
ent loads and yields, Scituate Reservoir drainage area,
Rhode Island, water year 2014: U.S. Geological Survey
Open-File Report 20161051, 31 p. [Also available at
https://doi.org/10.3133/0fr20161051.]

Smith, K.P., 2018, Water quality data from the Providence
Water Supply Board for tributary streams to the Scituate
Reservoir, water year 2015: U.S. Geological Survey data
release, https://doi.org/10.5066/F7FJ2FRS5.

Smith, K.P., and Breault, R.F., 2011, Streamflow, water qual-
ity, and constituent loads and yields, Scituate Reservoir
drainage area, Rhode Island, water year 2010: U.S. Geologi-
cal Survey Open-File Report 2011-1076, 26 p.

Tasker, G.D., and Driver, N.E., 1988, Nationwide regres-
sion models for predicting urban runoff water quality at
unmonitored sites: Water Resources Bulletin, v. 24, no. 5, p.
1090-1101.

U.S. Geological Survey, 2016, National Water Information
System—Web interface: U.S. Geological Survey National
Water Information System, accessed June 10, 2016, at
http://dx.doi.org/10.5066/F7P55KJIN.

Wagner, R.J., Boulger, R.W., Jr., Oblinger, C.J., and Smith,
B.A., 2006, Guidelines and standard procedures for con-
tinuous water-quality monitors—Station operation, record
computation, and data reporting: U.S. Geological Survey
Techniques and Methods, book 1, chap. D3, 8 attachments,
accessed April 10, 20006, at http://pubs.water.usgs.gov/
tm1d3.


http://www.standardmethods.org/store/
http://dx.doi.org/10.3133/ofr20151082
https://doi.org/10.3133/sir20155058
https://doi.org/10.3133/ofr20161051
https://doi.org/10.5066/F7FJ2FR5
http://dx.doi.org/10.5066/F7P55KJN
http://pubs.water.usgs.gov/tm1d3
http://pubs.water.usgs.gov/tm1d3

23

Table 4

0ty (44 9% 0SI 0009t 000°01S 6'1 SI/¥1/LO
001°1 0ty 4 0¢€C 00Ty 000°€T e S1/60/90
00t°¢ 08L €9 (1134 000°€T 000°8S 7’9 S1/C1/s0
000°€T 009°C 001 00T°1 000°ST 000°0€T 1T S1/y1/70
00€°9 006°C 6¢ 001°T 000°C> 000°C> 91 SI/yT/e0
00L°¢ 000 (1281 00€°1 00LC> 000%S (44 SL/El/10
00L°¢ 001°C (14! 0LL 000°1C 000°T6 L1 Y1/91/C1
001°9 00S°C 00T 00€°1 000°0¥1 000°0S¥ 1C v1/9¢/11 (joo1g MO0[WOH) JIOAIOSOY UopIed  S9TSTI[0 8¢
oy LS S0 99 0LT 009 I1°0 S1/0T/L0
009 000°¢ 0°0rL 00€°1 000°€T 000°vL €C S1/€0/+0 Aoorg 1ospuipy - SRISIIT0 9C
8¢ 6 8¢0 9°C 9L 00T°1 80°0 S1/0T/L0
006°T 006°1 LE 00¥ 006°T> 000°0¢€ Sl S1/€0/+0 yooxg eoddiys  00TSII10 4
14 19 1l 144 00T‘1 000°LT 050 S1/L0/80
00T 091 99 (1281 099 000°0C €1 S1/91/L0
0L9 0L9 €l ovy 0L9> 000°0t€ ¢S S1/50/90
006 006 81 0€S 000°81 000°0LT V'L S1/10/50
001°1 001°1 £€C 0IL 000°€T 000°06€ 7’6 SL/LT0
008°¢ 00S°¢ 9L 001°1 008°¢ 000°TT 91 S1/0T/€0
(1Y) 001°T el 0LE 059> 00T°S €S S1/91/10
001°1 0cs 01 01¢ 001°¢ 00071 (44 71/S0/C1
0€e 6L e oy 0ce 000 $9°0 V1/L0/11
86 Cl ¥To L9 0ce 000°C 0ro ¥1/€0/01 sooxg 910D Ao 06TSTTTO 144
uIseqgns J10A18Say uapieg
("0d se p/B) (P/s01%N49) (S/H) jaqunu  Jaquiny
ajeyd (Nsep/B) (N sep/f) (p/62) (P/s0LXN49) euajoeq Mmojjweans ajeq aweu uoneg uone)s  uone)s
ajenIN aNIN apuojy 110923
-soydoyug wiopod [eyo)  ueaw Ajreq sosn  gSMd

[o1qe[ieAR JoU BIEP -~ ‘URy) SSI] > ‘dreydsoyd “Oq ‘usSoniu ‘N Kep 1od weid ‘p/3 ‘Aep 1od wesSo[y ‘p/Sy 2700 viyoLEYdsy ‘1702 "7 ‘Aep 10d sprun Surwioy AUO[OD JO SUOI[[IW “P/y() [ x (1D PUOIIS
10d 1003 21qND ‘S/)J ‘A9AING [IIT0[03D) ‘S N ‘SHSN "ISMd Y} Aq uonedo| Surjdures swes oy} 10J PISN IOM SIWRU [BILIOISIY JUIJJIP AIYM SUONIR]S 10] $IsAyuaIed Ul USAIS oI SOWERU UOIIR)S JJRUI[Y "[9AI]
UO01199)3p A} JBY 18 PAIOSUD BIBP UOIBIUIOUOD (IIM PIB[NO[LI AI9M TRy} SIN[BA 9)BIIpUI SeaIe Papeys (gSMd) pieog Ajddng 101eA\ 90uapIrol] Aq pazATeue pue pajod[[od sajdures woiy a1e ejep Ajjenb-101ep |

'GL0Z ‘0¢ Jaquiaidag ybnolyy ‘y10g
‘] 184039 ‘pue|s| apoyy ‘eale abeulelp J1I0AI8SaY 81BNIIIS Y} Ul UISEQQNS JIoAIasal Aleingui Ag 81eydsoydoynio pue ‘aleJiiu ‘83U ‘apLiojyd ‘elI8laeq jo speoj Ajleq 'y 3|qel



Streamflow, Water Quality, and Constituent Loads and Yields, Scituate Reservoir Drainage Area, Rhode Island, 2015

24

0re 0lv 01l 0cC 09> 000092 I'c S1/20/L0O

00¢ 059 81 0Lt 008°1 000°€ P SUH0/90
0LE (11874 [ 00¢ 09> 008°S ¢ S1/L0/SO
00T 008°€ L€ 0L9 026> 026> ¢L o SUTomo
062 009°] $v 091 ove> 006' 0T SUSI/I0
0LT 09¢ Sy 081 068 000°8 8’1 Y1/40/C1
31 67 650 e 065 009 bTO0  PLU/II Yooxg 0D 08TSIII0 €
6S el L'E 1T 006°S 000°LT 0€0 S1/¥0/80
96 och 8¢ 1 002’ 000€€ 950 SI/LOLO
092 008°1 9 £ 000°6€ 000002 LT S1/T090
0LT 0cL L1 LS (1SS 000°CT € S1/50/S0
009 061 v 63 0021 00'L 6v  SUI0/MO
00 007'1 £ g 08L 000°L TE S190/10
0Ls 00 o L 00€°] 00091 9T yloe
ogh 005 @ ove 000°62 000°0€2 6T PULUII
a oLl 90 0 089 0004 STO  PI/L0OL jooxg Apuesg  0SISTIT0 1
uiseqqns jJouny 19al1iqg
0zt 081 £'¢ o 00L'1 00066 890  S1/L0/S0
001°] 0s¢ @ 00¢ 00091 000°LY St SI9ILO
001°¢ 00L‘T 3 086 000°01 000°0T1 14! S1/50/90
00T 00ST 0 0021 000°S 000°s€ 0z SI/10/50
0088 006 86 001°C 006°7> 000°082 ob  SULIKO
00091 00S°T 0clI 001°¢ 000°CT 000°0€T 0¢S S1/0T/€0
008T 005 9% 0011 00£°T> 000°€c 61 SLOL/I0
0099  002T b 000°] 00t 000011 1 pI/SOT]
089 0€T Sv 0ClI 00T°¢ 000°01 (! P1/LO/TT
6 0zt €7 61 006'S 00066 960  ¥1/50/01 1oAY osueSEUOd  LSISTII0  SE
panuijuoj—uiseqqgns lloAlasay uapieg
(0d se p/6) (P/01%N4) (/W) sequnu Jaquinu
ajeyd A_“M.Nu__,\ 6) A_,PW_H".\ 6) av__.“ Méu G\wc.u—MEu. eLIa)oeq Mojjwealns ajeq aweu uone)g uone)s  uonejs
-soydoyug N HEN Hol 1923 wiopjosjeoy  ueaw Ajreg sosn  asmd

[o1qe[ieA® JoU BIEP -~ ‘URy) SSI] > ‘dreydsoyd “Oq ‘ueSoniu ‘N Kep 1od weid ‘p/3 ‘Aep 1od wesSo[y ‘p/Sy 2700 viyoLYdsy ‘1702 "7 ‘Aep 10d sprun Surwioy AUO[Od JO SUOI[[IW “P/y() [ x (1D PUOIS
10d 1003 21qND ‘S/)J ‘AdAING [IIT0[03D) 'S N ‘SOSN "ISMd Y} Aq uonedo| Surjdures swes oy} 10J PISN IOM SIWRU [BILIOISIY JUIJIP AIYM SUONIR)S 10] $3sAyuaIed Ul USAIS oI SOWERU UOIIR)IS JJRUI[Y "[9AI]
UO01199)ap A} J[BY 18 PAIOSUD BIBP UONBIUIOUOD (IIM PIIB[NO[LI AI9M TR} SIN[BA 9)BIIpUI SeaIe Papeys (gSMd) pieog Ajddng 101eA\ 20uapIrold Aq pazATeue pue pajod[[od sajdures woly a1e ejep Ajjenb-1o1ep |

panuRuo)—G610g ‘0 Jeqwaidas ybnolyy ‘10z
‘] 184039 ‘pue|s| apoyy ‘eale abeulelp J1I0AI8SaY 81BNIIS BY) Ul UISEQQNS JIoAIasal Aleingui Ag 81eydsoydoynio pue ‘aleJiiu ‘81U ‘apLiojyd ‘elIslaeq jo speoj Ajleq 'y 3jqel



25

Table 4

000°T1 00S°€ 0¢CI 0cC 000> 001°8 91 S1/20/v0

009°¢ 006t S9 0¢l 009°1> 009°1> el S1/61/€0
00T°1 008°C 91 29 08.L> 001°¢ €9 SI/ST/T10
00¢°1 0011 €9 0S1 00€‘9 000°L8 L8 v1/¥0/C1
0¢l 0ct L'8 8¢ 000°€T 00059 81 ¥1/90/11 Joolg MO[[OH InqQIM  L6CSTITO0 L
081 0€9 6’6 69 00¥'t 000°62 Sv0 S1/LO/LO
00%°1 009°1 LY 09% 000091 000°00%°€ 8¢ S1/20/90
08¢ 00¢€°T €C 01¢ 000°ST 000°8€ 1I'¢ S1/50/S0
00S°1 008 & 0SL 00T°C 00€t 6’8 S1/10/%0
000°C 00S°S 9¢ 09¢ 000°8¢ 000°C€ 6t S1/90/10
0cCL 001°¢ LT 09T 000°T1 000°6¢ L€ 1/20/C1
(%Y 000°S 7S (029 000°02T 000°0tS 7'y PL/LL/TL yooxg Snedeuond)  €8ISTII10 9
091 (4% €1 1S%4 00S°T 000°LT SS0 SI/1T/L0O
001°¢ 008°C 9¢ 06€ 000°S¥ 000°00T 11 S1/1¢/¥0
LE (1181 6'1 (4 Ly> 00¥°8 8¢€0 v1/12/01 sooxg onidg  $8ISII10 S
0’1 8’1 LLOO Zs0 9C 0¢8 10°0 S1/¥0/80
9C oVl LSO 081 06¢C 000°C1 [4N0) SI1/LO/LO
00¢ 01¢ 01 69 01s> 000+ (44 S1/20/90
LT L9 €1 08 L9> 008 S0 S1/50/S0
0¢s 0008 LT (44 00€°1 00€°S Y S1/10/%0
06¢C 006°T Sl 19 0€L> 0€L> 09 ST/LT/€0
06t 0LT S'¢ 0¢ 0LT> 009°1 (e S1/90/10
€9 (1181 ['C ) 0y8 000°Ct 980 1/20/C1
9¢ Cl [l 'S 009°¢ 000°T1 6¥°0 PL/LT/TT
81 8’1 7L0°0 (e 81> 0011 200 1/L0/01 Joorg iy 00FSIIIO0 14
panunuUo)—Uuiseqqns jouny 19811
('0d se p/6) (p/:01%n49) (s/e¥) laqunu  Jaqunu
ajeyd (Nsep/B) (N sep/5) (p/B) G\E—xee elajoeq Mojjueans ajeq aweu uone)s uope)s  uonejs
soud ajenN 3NN apuojy 110923 i
ydoyuo wiojijod ejo]  ueaw Ajieq s$osn aSMd

[o1qe[ieA® JOU BIEP -~ ‘URy) SSI] > ‘dreydsoyd “Oq ‘ueSoniu ‘N Kep 1od weid ‘p/3 ‘Aep 1od wesSo[y ‘p/Sy 2700 vryoLYdsy ‘1702 "7 ‘Aep 10d sprun Surwioy AUO[OD JO SUOI[[IW “P/y() [ x (1D PUOIS
10d 1003 21qND ‘S/ 1) ‘AdAING [BIIS0[03D) 'S N ‘SHSN "ISMd Y} £q uonedo| Surjdures swes oy} 10J PISN IOM SIWRU [BILIOISIY JUIJJIP AIYM SUOIIR)S 10] $3sAyuaIed Ul USAIS oI SOWERU UOIIR)IS AJRUI[Y "[9AI]
U01199)3p A} J[BY 18 PAIOSUD BIBP UONBIUIOUOD (IIM PIIB[NO[LI AI9M TR} SIN[BA 9)BIIpUI SeaIe Papeys (gSMd) pieog Ajddng 101eA\ 20uapIrold Aq pazA[eue pue pajod[[od sajdures woly aIe eiep Ajjenb-1o1epm |

panuRuo)—G10g ‘0 Jeqwaidas ybnolyl ‘10z
‘] 184039 ‘pue|s| apoyy ‘eale abeulelp J1I0AI8SaY 81BNIIS BY) Ul UISEQQNS JIoAIasal Aleingui Ag 81eydsoydoynio pue ‘aleJiiu ‘81U ‘apLiojyd ‘elIslaeq jo speoj Ajleq 'y 3jqel



Streamflow, Water Quality, and Constituent Loads and Yields, Scituate Reservoir Drainage Area, Rhode Island, 2015

26

(oorq 2ye1sy sieH)
0€I1 9T Te vl 0ze 0L6 99°0 S1/S1/40 TI0A10SOY emIog 0 ¢ Areinquiy, paweuun)  ZQISIIT0 €€
'8 LE - LTO 2 006t #0°0 S1/6T/L0O (oo1g duremg surq)
6 00L L vT 081 00L‘T SLO S1/91/40 TI0A10SOY emIog 0 [ Areinquiy, paweuun)  §LISTII0 T
9¢ 09t L0 IS 0IS 000°61 0€°0 SI/1T/LO
069 009°¢ 69 0€g 009°8 000°59 0L SI/1T/40
|82 016 L'l 99 1> 00€°€ vE0 Y1/12/01 jooIg QI Jedg  GLTSIIIO 6
6 €T 9y 9 0€T> 000°6€ 6'1 SI/11/60
061 08t L6 $6 00L°6 000°0St 0¥ SI/¥1/80
0LT 01¢C Ty €9 01> 000°1C L1 SI/E1/L0
01 09¢ I'L 001 01L 000°CT 6'C S1/21/90
018 000°T 0T 00¢€ 001 000°St €8 S1/S1/50
0009 00€°¢ 09 09L 000°¢> 000°CI vC  SI01/0
000°01 0001 16 00T‘1 005 > 000°9€¢ LE  SI/LTLO
06L 000°1 0T 01T 066> 000°C I8 S1/0T/10
00€Y 006°T 29 0SL 0029 000t AR AViA V4
- - - 011 008°T 0004C 9¢ 1402081
06t 0S¢T 6 LS 00S°1 000°0€ 0C Y1/01/01 J0oIg SNeUuodNSON  9LTSIII0 8
00t 09L 19 011 000°0€ 000065 9 S1/20/L0
00T1 09t 61 SL 000°8T 000°01¢ 8¢ S1/¥0/90
09t 0LL 9% 091 001°9 000°8C €9 S1/L0/SO
panuiuo)—uiseqqns jouny 30841
("0d se p/B) (p/:01%n49) (s/s4) laquinu  Jaquinu
ajeyd (N se p/6) (N se p/6) (p/6x) (PA0LxN4D) elajoeq MoOjjweal)s ajeq aweu uonelg uonels uonels
ajenIN ajIN apuojy9 Hjoa3
-soydoyug wioyijod jeyoi  ueaw Ajreq soasn asmd

[o1qe[ieA® JoU BIEP -~ ‘URy) SSI] > ‘dreydsoyd “Oq ‘ueSoniu ‘N Kep 1od weid ‘p/3 ‘Aep 1od wesSo[y ‘p/Sy 2700 viyoLYdsy ‘1702 "7 ‘Aep 10d sprun Surwioy AUO[Od JO SUOI[[IW “P/y() [ x (1D PUOIS

10d 1003 21qND ‘S/)J ‘AdAING [IIT0[03D) 'S N ‘SOSN "ISMd Y} Aq uonedo| Surjdures swes oy} 10J PISN IOM SIWRU [BILIOISIY JUIJIP AIYM SUONIR)S 10] $3sAyuaIed Ul USAIS oI SOWERU UOIIR)IS JJRUI[Y "[9AI]
UO01199)ap A} J[BY 18 PAIOSUD BIBP UONBIUIOUOD (IIM PIIB[NO[LI AI9M TR} SIN[BA 9)BIIpUI SeaIe Papeys (gSMd) pieog Ajddng 101eA\ 20uapIrold Aq pazATeue pue pajod[[od sajdures woly a1e ejep Ajjenb-1o1ep |

panunuo)—g10g ‘0¢ Jequiaidag ybnoiyr ‘y10g

‘] 184039 ‘pue|s| apoyy ‘eale abeulelp J1I0AI8SaY 81BNIIS BY) Ul UISEQQNS JIoAIasal Aleingui Ag 81eydsoydoynio pue ‘aleJiiu ‘81U ‘apLiojyd ‘elIslaeq jo speoj Ajleq 'y 3jqel



27

Table 4

008°C 0ce % 001 00€C 000°001 v'6 SI/L1/¥0

00€C 001°1 IS 008°1 00€°1 00€°l I S1/€T/€0
009°C 009°1 001 008°1 000°CS 000°0T1 Ic S1/50/10
00S°C 00%°L 33 09¢ 00S°€ 000°%L L Y1/S1/C1
0LE 009 1! 00¢€ 00€°L 000°LE 94 Y1/0T/11 Joorgysmy  HIISIITO  SI
00S°€ 00€ 9C 0¢l 001°S 000°€L Se SI/ST/LO
018 001 91 0s¢ 000°1¢ 000°02€ 99 S1/50/90
00L°1 00T°1 144 orl 000°LY 000°08¢C L6 S1/10/S0
009°C 00T°1 6C oy 008°8 00016 Cl SI/L1/%0
000°01 00S°1 33 0S¢ 008°1> 008°1> Sl S1/€T/€0
008y 00€°S 091 00T°1 000091 000°0€€ €e S1/50/10
00€y 000 8¢C 009°T 000°T1 00066 Cl Y1/S1/C1
0cI 01¢ cl 4 000°CI 000°CE 4 Y1/0T/11 yooxg esnoySununy  O[ISITI0 I

uiseqqns JloAlasay Bunenfay

(J10AIOSOY [[RQUIIY] WO J00Ig) JI0A

021 008 9'8 6 0ST 000°C1 150 S1/9T/10  -1oSoYy IMDISUBMSON 0} 7 AIRInqUL paweuun  Go[§I110 1T
a 6T T1 6T 67> 00001 v2°0 S1/01/60
%S vT 60 9z vT> 00¥'C 070 S1/€1/80
00S‘1 1132 L8 86 00L°1 000°8S '€ S1/60/L0
0<1 0€€ €1 0z¢ 099 000°LT LT ST/11/90
0veT 00€ 6’ 06T 00€> 00€'8 b'e S1/¥1/S0
000°L 008°€ 0L 009°1 00LT> 00LT> v1 S1/60/40
009°T 00S°C €z 026 001°T> 001°T> 76 S1/92/€0
0LS 0LS €z 09% 001°1 00L'S L'y $1/80/10
00L°T 00L°T 011 001°C 000°SL 000°0%1 A A VAV
099 01¥ L1 0€€ 001t 001°6 '€ P1/ST/TT (PUOJ IOISUBMSOI “GHON
001 68 81 6L 081 00L‘L €L0 P1/60/01  WeANS MOISUBMSON) TOAIISIY INOISUBMSON  OLISTITO 61
uiseqqns J10AI8SaY 1NJISUBMSO|A|
('0d se p/6) (P/s01xN49) (s/eH) Jaqunu  Jaquinu
ajeyd (Nsep/B) (N sep/6) (p/6x) (PA0LxN4D) elajoeq Mojjueans ajeq aweu uone)s uone)s uonejs
ajlenIN AN apuojyg 11093
-soydoyug uuoyijod [ejo)  ueaw Ajreq s9sn  dSmd

[o1qe[ieA® JOU BIEP -~ ‘URy) SSI] > ‘dreydsoyd “Oq ‘ueSoniu ‘N Kep 1od weid ‘p/3 ‘Aep 1od wesSo[y ‘p/Sy 2700 vryoLYdsy ‘1702 "7 ‘Aep 10d sprun Surwioy AUO[OD JO SUOI[[IW “P/y() [ x (1D PUOIS
10d 1003 21qND ‘S/ 1) ‘AdAING [BIIS0[03D) 'S N ‘SHSN "ISMd Y} £q uonedo| Surjdures swes oy} 10J PISN IOM SIWRU [BILIOISIY JUIJJIP AIYM SUOIIR)S 10] $3sAyuaIed Ul USAIS oI SOWERU UOIIR)IS AJRUI[Y "[9AI]
U01199)3p A} J[BY 18 PAIOSUD BIBP UONBIUIOUOD (IIM PIIB[NO[LI AI9M TR} SIN[BA 9)BIIpUI SeaIe Papeys (gSMd) pieog Ajddng 101eA\ 20uapIrold Aq pazA[eue pue pajod[[od sajdures woly aIe eiep Ajjenb-1o1epm |

panuRuo)—G10g ‘0 Jeqwaidas ybnolyl ‘10z
‘] 184039 ‘pue|s| apoyy ‘eale abeulelp J1I0AI8SaY 81BNIIS BY) Ul UISEQQNS JIoAIasal Aleingui Ag 81eydsoydoynio pue ‘aleJiiu ‘81U ‘apLiojyd ‘elIslaeq jo speoj Ajleq 'y 3jqel



(11oAI9s9Y
3NeUU00)SIAN JO YINOS J0OoIg paweuu())

051 [43 L6 08T 06t 00T°6 0¢ SI/PT/P0  1I0AISOY SNEUUOJ)SOA O} ATEINqLL], poweuu)  ¢/gSII10 11
69 16 I'c 06 000°L1 000°09 81°0 SI/YI/LO
8L 06€ 8L°0 9¢ 091 006°C (43 S1/60/90
0LE 0t¢ €¢ 0CI 000°1 000°8 1A S1/C1/S0
081 IC 08 0s¢ 008 008y €¢ SI/y1/v0
0LS 6¢ 4! 0S¢ 09¢> 09¢> 6'C SI/YT/e0
06€ OLI 9¢ 0S1 08¢> 00T°C €T SI/€1/10
08L 00t 'L (47 0IL 00T°6 6'C Y1/91/C1
008 09¢ 91 OLT 00%°9 000°1L €e Y1/9¢/11 JooIg SNeUuoNSOM  HLTSIII0 Ol

uiseqqns Jionlasay Bneuuoolsapy

(Vv yooig paweuu())
-- -- -- -- -- -- -- -- II0AISSY Sunen3oy 03 Arenquy poaweuun  (OZISIII0 81

(1) 44 0ce Cl 01¢ 00€> 000%% e ST/ST/LO
0€¢s 0S¢ 11 oIS 000°TT 000°96 vy S1/50/90
0¢€8 00y 1T 056 001°C 000°S€ S8 S1/10/S0
00LC 00¢ 9L 00L‘T 000°61 000°0¥%1 91 ST/LT/%0
00€°1 081 (%3 0081 00LT> 00LT> 4! S1/€2/€0
00¥°9 00L°1 €S 009°C 00€°S 00069 (44 S1/S0/10
00€C 00Tt Ly 0SS 000°91 000%S 6 P1/S1/CI
0I¢ 00Z°6 1T 09¢ 00Z°L 000°8¥% (44 ¥1/02/11 (jooxg arepstre]) Yoo peoyddsd 86051110 91
€l 00S°8 SI'o Cl €L> 008°T 90°0 S1/L0/80
0t9 0cs I 0€C 009°L 000°0T 91 ST/ST/LO
(1143 0l €9 0I¢C 00€°T 000°0T el S1/01/90
0€6 8¢ €C 059 00€C 000°SS 8 S1/10/S0
panunuo)—uiseqqns Jloniasay bunenbay
('0d se p/6) (p/01%N49) (s/e¥) Jlaqunu  Jaqunu
ajeyd A_“.Hu__,\ 6) A_,H_H__.\ 6) av__,“ Méo G\wc_u—MEu. eliajoeq Mojjeais ajeq aweu uonelg uones uoine)s
-soydoyug N HEN Hol 1923 wiopjosjeoy  ueaw Ajreg sosn  asmd

Streamflow, Water Quality, and Constituent Loads and Yields, Scituate Reservoir Drainage Area, Rhode Island, 2015

28

[o1qe[ieA® JoU BIEP -~ ‘URy) SSI] > ‘dreydsoyd “Oq ‘ueSoniu ‘N Kep 1od weid ‘p/3 ‘Aep 1od wesSo[y ‘p/Sy 2700 viyoLYdsy ‘1702 "7 ‘Aep 10d sprun Surwioy AUO[Od JO SUOI[[IW “P/y() [ x (1D PUOIS
10d 1003 21qND ‘S/)J ‘AdAING [IIT0[03D) 'S N ‘SOSN "ISMd Y} Aq uonedo| Surjdures swes oy} 10J PISN IOM SIWRU [BILIOISIY JUIJIP AIYM SUONIR)S 10] $3sAyuaIed Ul USAIS oI SOWERU UOIIR)IS JJRUI[Y "[9AI]
UO01199)ap A} J[BY 18 PAIOSUD BIBP UONBIUIOUOD (IIM PIIB[NO[LI AI9M TR} SIN[BA 9)BIIpUI SeaIe Papeys (gSMd) pieog Ajddng 101eA\ 20uapIrold Aq pazATeue pue pajod[[od sajdures woly a1e ejep Ajjenb-1o1ep |

panuRuo)—G610g ‘0 Jeqwaidas ybnolyy ‘10z
‘] 184039 ‘pue|s| apoyy ‘eale abeulelp J1I0AI8SaY 81BNIIS BY) Ul UISEQQNS JIoAIasal Aleingui Ag 81eydsoydoynio pue ‘aleJiiu ‘81U ‘apLiojyd ‘elIslaeq jo speoj Ajleq 'y 3jqel



For more information about this report, contact:
Director, New England Water Science Center
U.S. Geological Survey

10 Bearfoot Road

Northborough, MA 01532

dc_nweng@usgs.gov
or visit our website at

https://newengland.water.usgs.gov

Publishing support provided by the Pembroke Publishing
Service Center



2 USGS

Smith—Streamflow, Water Quality, and Constituent Loads and Yields, Scituate Reservoir Drainage Area, Rhode Island, Water Year 2015—O0FR 2018-1065

ISSN 2331-1258 (online)

https://doi.org/10.3133/0fr20181065



	Figure 1. Map showing locations of tributary-reservoir subbasins and stations in the Scituate Reservoir drainage area, Rhode Island, 2015.
	Figure 2. Graph showing flow-duration curve and streamflow on the dates (represented by points) when water-quality samples were collected for the U.S. Geological Survey continuous streamgage on Moswansicut Stream near North Scituate (01115170), Rhode Isla
	Figure 3. Graph showing measured daily mean streamflow for October 1, 2014, through September 30, 2015, and the 10th percentile, median, and 90th percentile values of daily streamflow for October 1, 1994, through September 30, 2014, for the U.S. Geologica
	Figure 4. Graph showing annual loads of chloride and sodium estimated from streamflow and specific conductance data for water year 2015 and associated minimum, maximum, and median annual loads for water years 2009–14 at 15 Providence Water Supply Board st
	Table 1. Providence Water Supply Board water-quality sampling stations, water-quality samples, and available streamflow and specific conductance monitoring by tributary reservoir subbasin in the Scituate Reservoir drainage area, Rhode Island, October 1, 2
	Table 2. Measured or estimated annual mean streamflow for tributaries in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014, through September 30, 2015.
	Table 3. Regression equation coefficients used to estimate concentrations of chloride and sodium from values of specific conductance for each U.S. Geological Survey monitoring station in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014,
	Table 5. Monthly mean concentrations of chloride and sodium estimated from continuous measurements of specific conductance in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014, through September 30, 2015.
	Table 6. Annual mean chloride and sodium concentrations, loads, and yields by sampling station in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014, through September 30, 2015.
	Table 7. Monthly estimated chloride and sodium loads by sampling station in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014, through September 30, 2015.
	Table 8. Median values for water-quality data collected at Providence Water Supply Board stations by tributary reservoir subbasin in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014, through September 30, 2015.
	Table 9. Median daily loads and yields of bacteria, chloride, nitrite, nitrate, and orthophosphate by tributary reservoir subbasin in the Scituate Reservoir drainage area, Rhode Island, October 1, 2014, through September 30, 2015.
	Abstract
	Introduction
	Streamflow Data Collection and Estimation
	Water-Quality Data Collection and Analysis
	Data Collected by the U.S. Geological Survey
	Data Collected by the Providence Water Supply Board

	Estimating Daily, Monthly, and Annual Loads and Yields
	Streamflow
	Water Quality and Constituent Loads And Yields
	Sodium and Chloride Loads and Yields Estimated From Specific-Conductance Monitoring Data
	Physical and Chemical Properties and Daily Loads and Yields Estimated From Data Collected by the Providence Water Supply Board
	Physical and Chemical Properties
	Constituent Concentrations and Daily Loads and Yields
	Bacteria
	Chloride and Sodium
	Nutrients


	References Cited

	OLE_LINK6
	OLE_LINK7
	_Hlk511308140
	_GoBack
	OLE_LINK3
	OLE_LINK11
	OLE_LINK12
	OLE_LINK4
	OLE_LINK5
	top
	_Hlk511309786



