












































1992 water year.--Monthly mean streamflows
were below the median until March, when above- nor-
mal precipitation for March and April caused stream-
flows to nearly equal median values. The monthly
mean for June was again below the median value, but
much greater-than-normal precipitation from July
through August caused monthly mean streamflows to
exceed median values for those months (fig. 3D).
Daily mean streamflows were below normal for much
of the time from October through February. Snowmelt
and greater-than-normal precipitation from March
through the remainder of the water year resulted in
daily mean streamflows in the low-normal range

(fig. 3D).

1993 water year.--Monthly mean streamflow for
November, December, and January was higher than
the median values for those months in response to
slightly greater-than-normal precipitation, and melting
of the snowpack in March and above-normal precipita-
tion in April caused streamflow values for those
months to be above the median (fig. 3E). Deficient
rainfall in the spring and summer caused mean
monthly streamflow to be below median. Daily mean
streamflows for the water year were generally in the
normal range until March, when they fell below nor-
mal for the remainder of the year (fig. 3E).

Chemical Quality

Chemical data from the Irondequoit Creek Basin
and at Northrup Creek at North Greece in western
Monroe County indicated that yearly mean concentra-
tions of most constituents were relatively constant dur-
ing 1989-93. Boxplots for each station (fig. 4) show
the distribution of constituent concentrations over the
S-year period. Median concentrations of dissolved
sulfate and dissolved chloride showed the most vari-

ability among sites, and median concentrations of total

phosphorus and orthophosphorus at the Northrup
Creek site were much higher than at the six Ironde-
quoit basin sites during the study period.

Comparison of median concentrations of chemi-
cal constituents at Allen Creek and Irondequoit Creek
at Blossom road in 1984-88 with those for 1989-93
indicates virtually no change (fig. 5).

Ground Water

Community water suppliers deliver about 4.47
Mgal/d of ground water to more than 45,000 residents
of Monroe County (D.S. Lumia, U.S. Geological Sur-

vey, oral commun., 1992). In addition about 25,400
homes in rural areas of the county obtain a total of 1.9
Mgal/d from wells. Ground water also is the scnrce of
base flow and maintains streamflow during periods of
limited rainfall. Ground-water recharge generzlly
begins at the end of the growing season in the fall and
receives much of its recharge during snowmelt peri-
ods, which are often accompanied by rain. Recharge
during the growing season occurs only when reinfall
exceeds evapotranspiration demands.

Ground-water flow in the unconsolidated aquifers
in the Irondequoit valley, as described in detail by
Kappel and Young (1989), is continuous but restricted
by deposits of low-permeability in the buried P'nnacle
Hills Moraine (Kappel and Young, 1989, fig. 3 and pls.
1A and 1B), which transects the valley north of the
Ellison Park wells and south of well Mo 659 (R86-2)
(fig. 2). The aquifers north and south of the moraine
have only limited subsurface connections through that
part of the moraine, which is continuously incised by
Irondequoit Creek (Kappel and Young, 1989). Ground
water discharges from the Powder Mill Park area as
seepage directly into Irondequoit Creek, as springs
along the base of the east valley wall, and as underflow
northward through the unconsolidated deposits of the
valley. Similarly, ground water in the Ellison Park
area discharges northward into Irondequoit Cre=k and
as northward underflow (Kappel and Young, 1989).

Data on water from 15 wells in Monroe County,
all in the Irondequoit Creek basin, are presented in the
ground-water section of this report, which also
includes water levels and seasonal temperature profiles
at each of these wells. Three of the wells are ir Pow-
der Mill Park (see inset, fig. 2), and 12 are in Ellison
Park. Six of the Ellison Park wells are near Blossom
Road and together form a line that transects the valley,
another five are in the wetlands of Ellison Park near
Browncroft Boulevard, and one (Mo 659) on th-= east-
ern boundary of Ellison Park and north of Browncroft
Boulevard. Two of the Powder Mill Park wells —Mo
10 (PM 83-1) and Mo 11( PM 83-2)— are comnleted
in the water-table aquifer, and the third—Mo 12 (PM
83-4)—is completed in the confined aquifer. All Elli-
son Park wells except Mo 659 are screened in the
water-table aquifer. The four sets of paired
wells—Mo 1 (El 84-1) and Mo 2 (El 84-2), Mo 5 (El
84-5) and Mo 6 (El 84-6), Mo 663 (B88-3s), an1 Mo
664 (B88-3d) and Mo 667 (B88-2s) and Mo 668 (B88-
2d)—indicate the variability of potentiometric I =ad at
differing depths in the water-table aquifer. Well Mo
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Figure 4. Concentrations of eight constituents in samples from Northrup Creek at North Greece, and at six sites in
the Irondequoit Creek basin, 1989-93. (Locations are shown in fig. 1.)
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Figure 5. Concentrations of eight constituents in samples from Allen Creek near Rochester (04232050) end Ironde-
quoit Creek at Blossom road (0423205010), water years 1984-88 and 1989-93.
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659 (B86-2) is screened in the confined aquifer. All
wells are considered to represent the same aquifer sys-
tem (Kappel and Young, 1989).

Water Levels

Monroe County has no observation wells from
which USGS has collected long-term records; there-
fore, well Ot 900, in the northern part of Ontario
County, to the southwest (fig. 2), 8.5 mi east of the
village of Victor, was selected as an indicator of
annual water-level trends because it is the well nearest
to Monroe County with a long term-record. This well
penetrates a confined aquifer and, thus, might not fully
reflect trends of water-table aquifers in Monroe
County. Water-table aquifers in other parts of New
York State indicate annual trends similar to those at
well Ot 900, however, although the fluctuations at Ot
900 are more subdued (U.S. Geological Survey, 1988).
The monthly mean water levels at this long-term
observation well during water years 1989-93 (table 2)
are generally in the below-average range (fig. 6). The
annual maximum water levels for this period range
from 2.15 ft to 2.90 ft below the maximum for the
period of record. A new period-of-record minimum
(4.44 ft) was observed during the 1992 water year.
Monthly precipitation at the Rochester Airport for
water years 1989-93 and normal monthly precipitation
are shown in figure 8 (p. 13) and discussed in the fol-
lowing section of this report.

1989 water year.--Water levels in well Ot 900
were substantially below the long-term monthly mean
at the beginning of the 1989 water year, in response to
below-normal precipitation. But much higher-than-
normal precipitation in May and June (+3.41 in. and
+2.87 in., respectively) caused water levels to
approach near long-term means, after which below-
normal precipitation in July and August and near-nor-
mal precipitation in September caused water levels to
decline to slightly below the long-term means for the
remainder of the year.

1990 water year.--Ground-water levels at well Ot 900
were slightly below the long-term monthly means but
closely followed them. Above-normal precipitation in
February, April, and May brought water levels up to
long term monthly means for May and part of June.
Normal precipitation for the remainder of the water
year was insufficient to reverse the seasonal decline in
water levels during the summer months.

Table 2. Annual mean, maximum, and minimum water
levels for period of record (1955-88) and vater years
1989-93 at well Ot 900, Ontario County, N.Y.

[Water levels are in feet above land surface. Locations shown

in fig. 2.]
Pe&od Water year
record 1989 1990 1991 1€92 1993

Mean 8.21 698 752 705 687 176
Max. 11.14 852 898 824 858 899
Min. 459 517 6.04 465 444 540

1991 water year.--Heavy precipitaton in October
caused water levels in well Ot 900 to recover briefly to
slightly above long term means. Despite above-nor-
mal precipitation in December, below- normal precipi-
tation in January and February, and well-above-normal
precipitation in March and April, water levels
remained relatively constant until May, when they
began a decline to record minimums.

1992 water year.--Water levels began the 1992
water year with a period-of-record minimum (4.44 ft)
on October 28 but increased over the n>xt several
months to slightly above period-of-record lows for
each month. After the slightly above-normal precipi-
tation of March and April, water levels decreased
slightly but were closer to the long-term monthly
means. Recharge from heavy precipitation in July
(6.03 in.) and August (4.45 in.) caused water levels at
well Ot 900 to climb substantially above long-term
monthly means for the remainder of the water year.

1993 water year.--Despite slightly below-normal
precipitation for October and near-normal precipita-
tion from November through January, water levels
remained above the long-term monthly means until
February, when low temperatures and deficient precip-
itation caused them to decline in late February and
March. Snowmelt and near-normal precipitation dur-
ing April and May caused water levels to recover to
near long-term means, but seasonal declines in precip-
itation kept water levels below monthly means for the
remainder of the year.

Chemical Quality

Ground-water samples were collected from 15
wells in Monroe County (3 from Powde=rmill Park, 12
from Ellison Park), and water temperatures were mea-
sured at successive depths in the wells to provide
water-temperature profiles. Results are given in the
section on ground-water data.

14 Water Resources of Monroe County, N.Y., 1989-93, with emphasis on Water Quality in the Irondequoit Cre~k Basin
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EXPLANATION

—— MONTHLY MEAN (water years 1955-88)
--—-= WATER YEAR

UNSHADED AREA INDICATES HIGHEST AND LOWEST
OBSERVED WATER LEVEL FOR 1955-88
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Figure 6. Observed water levels for water years 1989-93 at well Ot 900 in northern Ontario County with month'v
mean, maximum, and minimum water {evel throughout period of record, 1955-88. (Location is shown on fig. 2.)
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All wells (fig. 2) were sampled quarterly. Two
wells (Mo 5 and Mo 6) were discontinued in June
1989, and two more (Mo 1 and Mo 4) were discontin-
ued at the end of September 1990. Analyses of
ground-water samples from both parks indicate that
water in the aquifer system has high specific conduc-
tance. Specific conductance values at all but two of
the wells (Mo 659 and Mo 668), averaged from 830 to
2,800 pS/cm. Specific conductance at Mo 659 aver-
aged 670 uS/cm and Mo 664 20,000 uS/cm. Like-
wise, hardness values at all but wells Mo 659 and Mo
664 averaged from 290 to 845 mg/L as CaCOj3; hard-
ness values at Mo 659 and Mo 664 had averaged of
126 and 5900 mg/L as CaCQOj, respectivly. Average
alkalinity values ranged from 200 to 345 mg/L as
CaCO;.

Temperature

Water temperatures were measured seasonally
during 1989-93 in 11 water-table wells and one con-
fined aquifer well (Mo 659) in Ellison Park, and in two
water-table wells and one confined-aquifer well in
Powder Mill Park. Water temperatures were not mea-
sured in wells Mo 659, Mo 665, Mo 667, Mo 668, Mo
663, or Mo 664 until the 1991 water year. Seasonal
changes in water temperature profiles are useful in
estimating the vertical component of hydraulic con-
ductivity and, together with concentration data for
selected chemicals, can be used to predict the down-
ward movement of chemical contaminants (fig. 7).

Precipitation

Precipitation data have been collected in the
Rochester area since 1827. Normal, monthly, and
annual precipitation data used in this report (fig. 8 and
table 3) are from records published by the National
Oceanic and Atmospheric Administration for the
Rochester Airport. Normal precipitation values are
based on the average precipitation during 1951-80.
Precipitation-quantity data in this report represents
three sites in the Irondequoit Creek basin and one site
in the Genesee River basin near the drainage divide
between these two basins. Data on chemical quality of
precipitation are also collected at the Genesee River
basin site in Mendon Ponds County Park, Empire Bou-
levard at the Irondequoit Bay wetlands, and at the
State University of New York (SUNY) Brockport in
western Monroe County (fig. 2).

Much of the precipitation-quantity data collected
at the four sites contain large gaps (missing and ques-

DEPTH, IN FEET BELOW LAND-SURFACE

DEPTH, IN FEET BELOW LAND-SURFACE

>

. Confined aquifer Well Mo 12

I l 1 I 1 I 1 1

2 4 6 8 10 12 14 16 16 20 22 24
WATER TEMPERATURE, IN DEGREES CELSIUS

EXPLANATION
88/12/07 —»— 89/03/15 _o 89/09/13 . 89/12/05
90/03/20 ...g--- 90/06/07 ...g... 90/09/26 ---p;~-. 91/01/08
91/04/04 _g - 91/06/13 -@- 91/09/12 _,.- 91/12/19
92/03/19 —w-— 92/06/25 _, _ 92/09/09 ——. 92/12/08

. 93/07/06 —¢>-- 93/09/15

B. Water-table aquifer Mo 10

2 ‘li 45 13 112 1; 1I6 18
WATER TEMPERATURE, IN DEGREES CELSIUS
EXPLANATION

88/02/07 —— 89/03/15 —&— 89/09/13 - 89/12/05
90/03/20 ----- 90/06/07 ..o-.. 90/09/26 ~4~- 91/01/08
91/04/03 - @~ 91/06/13 @ - 91/09/11 A - 91/12/19
92/03/18 —w— 92/06/24 —»-- 92/09/09 3. 93/07/06

. 93/09/15

Figure 7. Water-temperature profiles from a well screened in
(A) aconfined aquifer, and (B) a shallow water-table aquifer,
in Powder Mill Park, 1989-93. Note differing scales.
(Locations are shown in fig. 2, tables and graphs a-e given in
the ground-water tables (p. 116-190).
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tionable data); no attempt was made to estimate miss-
ing data, and questionable data were deleted.

Precipitation-quantity data collected at Thomas
Creek at Fairport and Irondequoit Creek near Pittsford
contained smaller gaps, and these values were esti-
mated.

Table 3. Total annual precipitation at Rochester air-

port, by water year, and departures from the normal’
of 31.27 inches per year.

[values are in inches]

1889 1990 1991 1992 1993
31.07 3604 3309 3556 2872
-0.20 4.77 1.82 4.29 -2.55

! The value for "normal" monthly or annual precipitation as used
by NOAA is computed as the average of the appropriate values
for 1951-80. This is not the same as the statistical normal used
by the USGS, when referring to normal runoff or normal water
level, where half of the values for the specified period are above
the normal and half below.

Precipitation
Departure

Quantity

Annual total precipitation at the Rochester Airport
for water years 1989-93, from records published by
the National Oceanic and Atmospheric Administration
(NOAA) (1988-93), ranges from 4.77 in. above nor-
mal (31.27 in. for 1951-80) in 1990 to 2.55 in. below
normal in 1993 (table 3). The cumulative total for the
5-year period was 8.13 in. above normal. Monthly
precipitation recorded at the Rochester airport during
each of the 5 water years is shown in figure 8.

1989 water year.--Precipitation was below normal
from October through February, was well above nor-
mal during March, and below normal for April. The
May and June totals were well above normal, and the
July total was well below normal. The August total
was slightly below normal, and the September total
slightly above normal. Total precipitation for the year
was slightly (0.20 in.) below normal.

1990 water year.--Precipitation was above nor-
mal for October and below normal for November,
December, and January. Precipitation for February
was substantially above normal, and that for March
was well below normal. Precipitation for April and
May also was much higher than normal, and that for
June, July, August, and September was slightly above
normal. Total precipitation for the 1990 water year
was well above (4.77 in.) normal.

1991 water year.--Total precipitation for the 1991
water year was 1.82 in. above normal. Totals for
October, December, March, and April were well above
normal (avg. 1.78 in.). Precipitation for all remaining

months was below normal except September, in which
precipitation was near normal.

1992 water year.--Precipitation recorded at the
Rochester Airport during the 1992 water year was 4.29
in. above normal. Except for July, in which precipita-
tion was 3.55 in. above normal, and August, in which
it was 1.25 in. above normal, the monthly totals for the
rest of the months were within 1.00 in. of normal.

1993 water year.--Most months during the 1993
water year had near-normal precipitation. May, June,
July, and August values were moderately below nor-
mal, while the September value was well above nor-
mal. Total precipitation for the year was 2.55 in.
below normal.

Chemical Quality

Data on chemical quality of precipitation are col-
lected by MCEHL at Mendon Ponds Park, Irondequoit
Creek at Empire Boulevard, and at the SUNY Brock-
port campus (fig. 2). Three forms of precipitation at
Mendon Ponds Park were analyzed for chemic~1 qual-
ity: (1) wetfall (liquid deposition), (2) dustfall (dry
deposition, which is that fraction of precipitation that
settles out of the atmosphere as dust), and (3) tmik
(composite) deposition, which consists of the vet and
dry forms combined. Only wetfall and dustfall are
collected at the Empire Boulevard and SUNY Brock-
port sites. These analyses provide information on the
atmospheric contribution of various chemical constitu-
ents to streams and land surface.

The three forms of deposition were analyzed for
common ions, nutrients, lead, and physical character-
istics such as pH and specific conductance. pH values
indicated moderate acidity (4.0 to 5.0), which is typi-
cal for precipitation in this area. Specific conductance
was generally less than 100 uS/cm. Concentra‘ions of
lead in late fall and winter and during the summer
were slightly above those during the rest of the year.

DATA COMPILATION

The surface-water, ground-water, and precipita-
tion data in the following compilation represent the
water years that began October 1, 1988 and ended
September 30, 1993. The data include (1) streamflow
summaries and surface-water-quality data, (2)
ground-water levels and quality, and (3) precipitation
quantity and quality. Locations of the stations and
wells at which data were collected are shown in fig-
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Figure 8. Monthly precipitation at Rochester airport, October 1989 through September 1993 and normal monthly
precipitation based on average for 1951-80. (Data from National Oceanic and Atmospheric Administration,
Climatological Data Annual Summary, New York series.)
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ures 1 and 2. The following paragraphs explain how
the data were collected, analyzed, computed, and
arranged for presentation.

Surface Water

The surface-water part of this compilation is
arranged by station (by downstream-order station -
identification number), and the data for each station
are grouped into two sections—summaries of daily
streamflow data and water-quality data.

Downstream-Order Station-ldentification System

Since October 1, 1950, surface-water station
records in USGS reports are listed in a downstream
order along the main stream. All stations on a tribu-
tary entering upstream from a main-stream station are
listed before that station, and a station on a tributary
that enters between two main-stream stations is listed
between them. The rank of a tributary with respect to
the stream to which it is immediately tributary is indi-
cated by an indention in the list of stations on page 41.
The downstream order and system of indention show
which stations are on tributaries between any two
stations in a basin.

Gaps are left in the station-number sequence to
allow for new stations; hence, the numbers are not
consecutive. The complete 8-digit number for each
station, such as 04232050, consists of a 2-digit part
"04" that represents the major river basin (St.
Lawrence) plus the 6-digit downstream-order number
"232050." Wherever no gap is available for a new sta-
tion, two digits are added to make a 10-digit number.

Stage and Discharge

The data collected at streamflow-gaging stations
consist of records of stage, measurements of discharge
throughout a range of stages, and notations regarding
factors that can affect the relation between stage and
discharge. Records of stage were obtained from a
water-stage recorder that gives either a continuous
graph or a tape punched at selected time intervals.
Measurements of discharge are made with a current
meter through methods adopted by the USGS and
described in Rantz and others, (1982, v. 1).

Computation Methods

Results of individual discharge measurem=nts at
streamflow-gaging stations are plotted against corre-
sponding stages to develop stage-to-discharge relation
curves. These curves are used to prepare rating tables
that indicate the approximate discharge for any stage
within the range of measurements. If the discharge to
be expressed exceeds the measured value, the rating
curves are extended from indirect measurements of
peak discharge, step-backwater techniques (Bailey and
Ray, 1966; Shearman, 1976), slope-conveyancs= stud-
ies (Rantz and others, 1982, v. 1), and logarithmic
plotting (Kennedy, 1984). Indirect measurement tech-
niques include (1) slope-area measurements
(Dalrymple and Benson, 1967), (2) contracted-open-
ing measurements (Matthai, 1967), (3) compu‘ation
of flow over dams or weirs (Hulsing, 1967) and (4)
computation of flow through culverts (Bodhaire,
1968). Most of these topics are also covered in Rantz
and others, (1982, v. 1).

Daily mean discharges are computed through a
process whereby the instantaneous stages (gage
heights) are applied to the stage-to-discharge curves or
rating tables, and the resulting discharges are averaged
for each day. Monthly and yearly mean discharges are
computed from the daily values. If the stage-to-dis-
charge relation is subject to change as a result of fre-
quent or continual change in the physical featu-es that
form the control, the daily mean discharge is com-
puted by the shifting-control method (Kennedy, 1983;
Rantz and others, 1982, v. 2). Correction factors based
on individual discharge measurements and notes by
the person making the measurement are applied to the
gage heights before the discharges are read from the
curves or tables. This shifting-control method also is
used if the stage-to-discharge relation is tempo-arily
altered by aquatic growth or debris on the control.

Ice formation in the winter can so obscure the
stage-to-discharge relation at some stations tha¢ daily
mean discharges must be estimated from gage-height
record, occasional discharge measurements, and other
information such as temperature and precipitation
records, notes by hydrographers, and records o€ dis-
charge at other stations in the same or nearby basins
for comparable periods.

Some gaging stations have periods when the
gage-height record either is unavailable or is sc faulty
that it cannot be used to compute daily discharg=. This
happens when, for example, the recorder stops or fails
to operate properly, stilling well intakes are plugged,
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or the float is frozen in the well. The daily discharges
for such periods are estimated from the recorded range
in stage, previous and following records, discharge
measurements, weather records, and comparison with
other station records in the same or nearby basins.
Designation of estimated values in the tables of station
records is explained below.

Data Format (Surface-water stations)

The tables of surface-water data in this report are
presented in two parts—(A) Discharge and Water-
Quality Stations (p. 33-88), and (B) Partial-record and
Miscellaneous-record Sites (p. 89-115). Part A repre-
sents continuous-record stations and includes informa-
tion on the station, as well as discharge statistics and
water-quality data. Part B includes water-quality data
for each site and only brief site information.

Part A provides a description of each continuous-
record station (location and drainage area), followed
by (1) water-discharge records, and (2) water-quality
records. The water-discharge records include the fol-
lowing information: period of record; type of gage;
remarks on record accuracy and other factors pertinent
to station operation and regulation; cooperating agen-
cies; and historical extremes (for 1989-93 and for the
station’s period of record). This information is fol-
lowed by a table of statistics on monthly mean dis-
charge for water years 1989-93 and a table of
summary statistics for the 1992 calendar year, the
1993 water year and water years 1989-93. A graph of
monthly mean discharge for 1989-93 is included for
each continuous-record station.

Part B (water-quality records) provides informa-
tion on the period of record for each station, the years
for which chemical data are given, and in parentheses,
a letter designating the sampling frequency for those
years (defined on p. 25); it also includes cooperating
agencies and may include remarks. The tables of
water-quality are given by water year.

The headings and the types of information pro-
vided for each continuous-record station are as follows:

Location.--Information on location is obtained
from topographic maps (usually 1:24,000 scale). The
location of the gage is given with respect to the cul-
tural and physical features in the vicinity and the refer-
ence place mentioned in the station name. River
mileage, given for some stations, is that determined
and used by the U.S. Army Corps of Engineers or
other agencies.

Drainage Area.--Drainage areas are measured
from topographic maps (usually 1:24,000 scale).
Because the types of maps available differ from one
drainage basin to another, the accuracy of the drainage
areas likewise varies. Drainage-area values are
updated as revised maps become available.

Period of Record --1dentifies the period for which
published records for the station (or an equivalent sta-
tion) are available.

Revised Records.--Published reccrds are occa-
sionally revised in light of new informration. Listed
under this heading are all reports in which revisions
for the station have been published, ar the water
years for which revisions apply. If a revision did not
include daily, monthly, or annual discharge figures,
that fact is noted after the year dates a< follows: (M)
means that only the instantaneous maximum discharge
was revised; (m) that only the instantaneous minimum
was revised; and (P) that only peak discharges were
revised. If the drainage area has been revised, the
report in which the most recently reviced value was
first published is cited.

Gage.--Under this heading are lis‘ed the type of
gage in use, the datum of the current g~ge above mean
sea level, and a condensed history of t“e types, loca-
tions, and datum of previous gages.

Remarks.--This paragraph gives information on
the accuracy of the records, special methods of com-
putation, conditions that affect natural flow at the sta-
tion, and other pertinent items. The accuracy of the
records for some stations varies from vear to year;
where this occurs a general statement explains the
accuracy for the 5 years represented in this report, and
a statement at the top of the table for each water year
describes the accuracy of that year’s data.

Cooperation.--Records provided bty a cooperating
organization or obtained for USGS by a cooperating
organization are identified here.

Extremes For Period.--This paragraph includes
information on extremes that occurred from the begin-
ning of the period of record until the record was either
discontinued, or until September 1993 (the end of the
period covered in this report). Extremes include maxi-
mum and minimum stages and maximam and mini-
mum discharges. Unless otherwise qualified, the
maximum discharge is the instantaneou1s maximum
corresponding to the highest stage recorded on a stage
recorder (graphic or digital), a crest-stage gage, or a
nonrecording gage read at the time of the crest. If the
maximum gage height did not occur on the same day

20 Water Resources of Monroe County, N.Y., 1989-93, with emphasis on Water Quality in the Irondequoit Cre<k Basin



as the maximum discharge, it is given separately. Sim-
ilarly, the minimum is the instantaneous minimum
unless otherwise qualified.

Extremes Outside Period Of Record.--Included
here is information concerning major floods or unusu-
ally low flows that occurred outside the stated period
of record. The information may or may not have been
obtained by the USGS or by other agencies.

Statistics of Monthly Mean Discharge Data.- The
preceding information is followed by a table titled
"Statistics of monthly mean discharge for water years
19__-__, by water year," which lists mean, maximum,
and minimum values for each month, for the period
designated. The two lines headed (WY) immediately
below the MAX and MIN lines indicate the water year
of the first occurrence of the maximum and minimum
monthly flows. The period for which data are given
(designated in the table heading) includes all partial
water years, if any. The water years for which the sta-
tistics are computed are consecutive unless a break in
the station record is indicated in the heading.

Summary Statistics.- A second table, "Summary
Statistics," gives values for several statistics, such as
annual, daily, and instantaneous discharges, for the
designated period. This table contains three columns
for each statistic: the first lists the values for the calen-
dar year preceding the last water year of the desig-
nated period; the second lists values for the last water
year of the designated period, and the third lists values
for the entire designated period. The third column also
indicates all of the station record within the specified
water years, including complete months of record for
partial water years, if any; this period may coincide
with the period of record for the station. The water
years for which the statistics are computed are consec-
utive unless a break in the station record is indicated in
the general information for that station. All calcula-
tions for the statistical characteristics in rows desig-
nated ANNUAL (See line headings below), except the
"ANNUAL 7-DAY MINIMUM" statistic, are done for
the designated period and are based on complete water
years. Calculations of the other characteristics may be
based on partial water years.

The date or water year (as appropriate) of each
statistic reporting extreme values of discharge is pro-
vided adjacent to the statistic. In some instances, these
extremes may occur on more than one date or year.
These repeated occurrences are identified with a letter
symbol and printed in the footnotes. Because the des-
ignated period may not be the same as the station

period of record published in the heading, the dates of
occurrence listed for the daily and instantaneous
extremes in the designated-period column may not
always be within the selected water years listed in the
heading. When this occurs, it will be noted in the
REMARKS paragraph or in footnotes. Selected
streamflow duration curve statistics and runoff data are
also given. Runoff data may be omitted if the-e is
extensive regulation or diversion of flow in the drain-
age basin.

The following types of data listed in the summary
statistics column, are provided with each continuous
record of discharge. The row headings of the sum-
mary statistics table are defined as follows;

Annual Total.--The sum of the daily mear values
of discharge for the year. At some stations the annual
total discharge 1s adjusted for reservoir storage or
diversion. The adjusted figures are identified by a
symbol and corresponding footnotes.

Annual Mean.--The arithmetic mean of the indi-
vidual daily mean discharges for the year note or for
the designated period. At some stations, the yearly
mean discharge is adjusted for reservoir storage or
diversion. The adjusted figures are identified I'y a
symbol and corresponding footnotes.

Average Discharge.--This is the discharge value
given to the arithmetic mean of the water-year mean
discharges. It is computed for stations having at least
5 water years of complete record.

Highest Annual Mean.--The maximum annual
mean discharge occurring for the designated p=riod.

Lowest Annual Mean.--The minimum anrual
mean discharge occurring for the designated p=riod.

Highest Daily Mean.--The maximum dail:' mean
discharge for the year or for the designated period.

Lowest Daily Mean.--The minimum daily mean
discharge for the year or for the designated period.

Annual 7-Day Minimum.--The lowest mean dis-
charge for 7 consecutive days for a calendar year or a
water year. Note that most low-flow frequency analy-
ses of annual 7-day minimum flows use a climztic year
(April 1-March 31). The data shown in the summary
statistics table is the initial date of the 7-day period.
(This value should not be confused with the 7-day 10-
year low-flow statistic.)

Instantaneous Peak Flow.--The maximumr instan-
taneous discharge occurring for the water year or for
the designated period.

Instantaneous Peak Stage.--The maximum
instantaneous stage occurring for the water year or
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for the designated period. If the dates of occurrence
for the instantaneous peak flow and instantaneous
peak stage differ, the REMARKS paragraph in the
manuscript or a footnote may be used to provide fur-
ther information.

Instantaneous Low Flow.--The minimum instan-
taneous discharge occurring for the water year or for
the designated period.

Annual Runoff.--Indicates the total quantity of
water in runoff for a drainage area for the year. Data
reports may use any of the following units of measure-
ment in presenting annual runoff data:

Cubic feet per second per square mile (CFSM) is
the average number of cubic feet of water flowing
per second from each square mile of area drained,
assuming the runoff is distributed uniformly in time
and area.

Inches (INCHES) indicates the depth to which the
drainage area would be covered if all of the runoff for
a given time period were uniformly distributed on it.

10 Percent Exceeds.--The discharge that has
been exceeded 10 percent of the time for the desig-
nated period.

50 Percent Exceeds.--The discharge that has
been exceeded 50 percent of the time for the desig-
nated period.

90 Percent Exceeds.--The discharge that has
been exceeded 90 percent of the time for the desig-
nated period.

Accuracy and Precision of Records

The accuracy of the streamflow records depends
primarily on (1) the stability of the stage-to-discharge
relation or, if the control is unstable, the frequency of
discharge measurements, and (2) the accuracy of stage
observations, discharge measurements, and records
interpretations. The accuracy attributed to the records
for each station is indicated in the "REMARKS" para-
graph of each station description. "Excellent" means
that about 95 percent of the daily discharges are within
5 percent of the true discharge; "good," means that
about 95 percent are within 10 percent; and "fair,"
means that about 95 percent are within 15 percent, and
"poor" means that the daily discharges have less than
fair accuracy.

Chemical Quality

This report presents chemical-quality data from
eight continuous-record streamflow-gaging stations

and eight partial-record and miscellanecns-record
sites. The water-quality records for the eight continu-
ous-record streamflow-gaging stations follow the sum-
mary streamflow data for that site. Stat*on number
and name are the same for both records unless the
water-quality-site location differs signifi~antly from
that of the streamflow station, in which case the water-
quality site is given a separate number and name in the
downstream-order sequence.

Water samples are generally collected as close to
streamflow-gaging stations as possible tecause
streamflow data are essential to the interpretation of
water-quality data. Each streamflow-gaging station in
the Irondequoit Creek basin was visited two or three
times each week. Samples were collected hourly at all
sites by automatic sampler and combine into flow-
related composite samples during storms. Samples
from Blossom Road and Empire Boulevard also were
combined into 2-to-4 day baseline composite samples
two or three times per week; samples from the other
six sites were combined into 2-to-4 day baseline com-
posite samples at least once monthly. The records of
surface-water quality presented herein g=nerally
include physical properties, such as turbidity and dis-
solved solids, and chemical constituents. such as nitro-
gen and phosphorus species and common ions such as
chloride and sulfate.

Continuing-Record' and Partial-Reco~d Stations

Each surface-water-quality site is classified as
either (1) a continuing-record station—a site at which
data are collected on a regular schedule, such as once
or more daily, weekly, monthly, or quart-rly, or (2) a
partial-record station—a site at which limited water-
quality data are collected systematically over a period
of years, usually less than quarterly. All stations repre-
sented in this report are in the continuing-record cate-
gory; their locations are shown in figure 2.

Field and Laboratory Methoc's

Carefully prescribed procedures were followed in
the collection and processing of the samp'es and in
preservation of the samples to minimize chemical or
physical changes between time of collection and analy-
sis, to ensure that analytical results obtaired in the labo-
ratory accurately reflected the in-stream chemistry of

"‘Continuing record” differs from “continuons record,” which
refers to a continuous graph or a series of discrete values recorded
at predetermined intervals.
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the water. Procedures for collecting, treating, and
transporting samples are given in Britton and Greeson
(1989), Goerlitz and Brown (1972), Guy and Norman
(1970), Skougstad and others (1979), and Wood (1976).

Most of the samples reported herein were col-
lected by automatic samplers. Automatic samplers are
capable of collecting either discrete or composite sam-
ples. Discrete samples are collected at a particular
instant and assumed to represent only the water quality
at that time, whereas composite samples consist of two
or more discrete samples collected and combined over
a period of time, such as several hours or days, to
reflect average water-quality conditions for that
period. The limitation of automatic water samplers is
that they collect the sample from only one point in the
stream cross section. Although a sample from a single
point in the stream can adequately define the water
quality for that time if the water is homogeneous, vari-
ations in turbulence can cause uneven mixing and
result in local differences in the concentration of sol-
utes throughout the cross section, depending on rate of
flow and the source of the solutes. For this reason,
placement of the automatic sampler intake in the
stream cross section is occasionally checked for repre-
sentativeness. (See Quality Assurance/Quality Con-
trol section, further on, for detailed information.)

Chemical-quality data published herein are con-
sidered to be the most representative values available
for the stations listed, and they describe, as closely as
possible within the limits of available sampling tech-
niques and methods of analysis, the water-quality con-
ditions at the time of sampling.

MCEHL analyzed all samples using analytical
methods described in American Public Health Associ-
ation (1985). Some samples were split into two parts,
one of which was sent to the USGS National Water-
Quality Laboratory (NWQL) at Denver, Colo., for
analysis as part of the QA/QC program.

Data Format

The water-quality table for each station are given
by water year. Each table of chemical data is preceded
by a station description, which includes information
pertinent to the history of station operation, including
location, drainage area, period of record, type of data
available, instrumentation, general remarks, and coop-
eration. If the location is identical to that of the dis-
charge-gaging station, neither the Location nor the
Drainage Area statements are repeated. The headings

and types of information provided under each are
explained below.

Location.--Information on locations is obtained
from the most accurate maps available. The Iccation
of the gage is given with respect to the cultural and
physical features in the vicinity and to the refe-ence
place mentioned in the station name. River mileage,
given for some stations, is that determined and used by
the U.S. Army Corps of Engineers or other agencies.

Drainage Area.--Drainage areas are measured in
square miles from USGS topographic maps. E=cause
the types of maps available differ from one drainage
area to another, the accuracy of drainage areas like-
wise varies. Drainage areas are updated as revised
maps become available.

Period Of Record.--This statement indicates (1)
the periods for which published water-quality records
for the station are available, (2) the categories of data
to which these records pertain (chemical, mincr ele-
ments, organic compounds, nutrients, and biological
constituents), and (3) the amount of data available, as
specified by the following letter codes:

(a) 1 or 2 samples per year

(b) 3 to 5 samples per year

(c) 6 to 9 samples per year

(d) 10 to 20 samples per year

(e) more than 20 samples per year

For example, "CHEMICAL DATA: 1972-74(c),
1977-82(a)." indicates from 6 to 9 analyses for each
year for the first 3 years of record, no data for this cat-
egory in 1975 and 1976, and one or two samples for
each of the 6 additional years.

Instrumentation.--Information on instrumenta-
tion is given only if a water-quality monitor or other
automatic sampling device is in operation at the station.

Remarks.--Remarks provide added information
pertinent to the collection, analysis, or computation of
the records. The following remark codes appear in the
water-quality tables:

K results based on colony count outside
the ideal range (nonideal colony count);

E estimated value;

>  actual value known to be greater than
value shown;

< actual value known to be less than value
shown;

N  presumptive evidence of presence of
material.
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Cooperation.--Records provided by a cooperating
organization or obtained for USGS by a cooperating
organization are identified here.

Tables of chemical, physical, biological data, and
so forth that were obtained at a frequency less than
daily at each station follow the information on station
history.

Chemical Data.--Generally include most of the
major ions and some of the following physical proper-
ties: specific conductance, pH, temperature, color, tur-
bidity, dissolved oxygen.

Nutrient Data.--Constituents containing nitrogen
or phosphorus. Analytical results usually include sev-
eral of the following species: nitrite plus nitrate, phos-
phorus, ammonia nitrogen, organic nitrogen, and
ammonia plus organic nitrogen.

Ground Water

Ground-water records consist of water-level mea-
surements made in observation wells, analyses of
water samples collected quarterly from these wells,
and seasonal water-temperature profiles based on mea-
surements made at successive depths. Ground-water
records are presented by locality in order of latitude
and longitude. (See fig. 9.) Locations of observation
wells are shown in figure 2.

Latitude-Longitude Identification Sy~tem

The well-identification and precipitation-station
numbers are based on the grid system of latitude and
longitude. The number consists of 15 digits; the first
six denote the degrees, minutes, and se~onds of lati-
tude, and the next seven denote degrees. minutes, and
seconds of longitude. The last two digits (assigned
sequentially) identify the wells or precipitation gages
within a 1-second grid (fig. 9).

Field and Laboratory Methods

Water levels were measured in 15 wells in the
Irondequoit Creek Basin, 3 wells in Powder Mill Park,
11 wells in Ellison Park, and 1 well (Mo 659) on the
eastern boundary of Ellison Park and on the north side
of the Pinnacle Hills Moraine (fig. 2). Water tempera-
tures were measured at successive depths in the Pow-
der Mill and Ellison Park wellis to obtain water-
temperature profiles that can be used as an indicator of
(1) similar (or dissimilar) stratigraphy by their shape
and spread, and (2) anomalous features, by any sud-
den change in temperature with depth. The seasonal
temperature profiles can also provide an estimate of
aquifer permeability (Lapham, 1989). Water samples
were collected from the Powder Mill and Ellison Park
wells for comparison of ground-water cuality in differ-
ing parts of the aquifer system. The procedures used
are discussed in the following paragraphs.

42°41'15" Coordinates for well C
(424114076193701)
Coordinates for well D
(424114076193801) > D¢
a Cc
=) 14" *—
=
= A
<« [ ]
= « ) Coordinates for wells
B A (424113076193701) and
42°41'13" @ B (424113076193702)
76°1 9’39:‘ 38" 76°19°37"
LONGITUDE

Figure 9. Latitude and longitude system for well numbering.
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Water Levels

Water-level records are taken from direct mea-
surements made with a weighted steel tape and
recorded in feet below land-surface datum, a datum
plane that approximates land surface at each well.
Water levels in wells are measured periodically (usu-
ally monthly) and are recorded to the nearest hun-
dredth of a foot. Each well description herein
includes the land-surface datum above mean sea level
and the height of the measuring point above or below
land-surface datum.

Water Temperature

Water temperature is measured seasonally in most
wells at various depths with a temperature probe. The
depth intervals between measurements range from 1 ft
to about 3 ft, and temperatures are recorded to the
nearest hundredth of a degree Celsius.

Chemical Quality

Water samples were collected quarterly from 15
wells in the Irondequoit Creek basin during 1989-93.
All samples were collected with a peristaltic pump.
At least three casing volumes of water were removed
to purge the well before sampling, and the water level
was then allowed to recover before sample collection
to ensure that samples would be representative of
fresh aquifer water, not water that had been standing
in the well.

Results of the chemical analyses document the
water quality of the aquifer system and indicate tem-
poral and areal differences in the quality of water
within the aquifer, as well as areas that may be
affected by contamination. Ground-water samples
were analyzed for specific conductance, pH, and con-
centrations of common ions, nutrients, metals, dis-
solved solids, alkalinity, and hardness. These
constituents generally provide an indication of the
general water quality of an aquifer.

Data Format

Ground-water data from 3 wells in Powder Mill
Park, and 12 wells in Ellison Park, are presented,
these data include water levels, temperature, and
chemical quality.

Each well record consists of four parts—the well
description, a table and graph of water levels measured
during 1989-93, chemical analyses for each water
year, and a table and depth profile of water tempera-

ture. The well description includes such information
as location, aquifer, well characteristics and instru-
mentation, datum, period of record, historical
extremes, and remarks giving other pertinent informa-
tion. The headings used in the well descriptions are
explained below.

Location.--Gives the latitude and longituc'e (in
degrees, minutes, and seconds); the hydrologic unit
number; the distance and direction from a georraphic
point of reference; and the owner’s name.

Aquifer.--1dentifies by name (if a name exists) and
geologic age of the aquifer(s) open to the well.

Well Characteristics.--Describes the deptl . diam-
eter, casing depth and(or) screened interval, method of
construction, and use of the well, and additional infor-
mation such as casing breaks, collapsed screer. and
other changes since construction.

Instrumentation.--Describes frequency of mea-
surements and the method used.

Datum.--Describes both the measuring point and
the land-surface elevation at the well. The measuring
point is described physically (such as top of ccllar,
notch in top of casing, plug in pump base and so on),
and in relation to land surface (such as 1.3 ft above
land-surface datum). The elevation of land-surface
datum is described in feet above mean sea level; pre-
cision depends on the method of determinatior.

Remarks.--Describes factors that could affect the
water level in a well or the measurement of the water
level and identifies wells that also are water-quality
observation wells; it also acknowledges the assistance
of local (non-USGS) observers.

Period of Record.--1dentifies the period(s) for
which published records are available.

Extremes For Period.--Indicates the highest and
lowest water levels of the period of published record,
with respect to land-surface datum, and the dates of
their occurrence.

The second part of the well record is a tab'e that
lists water levels for each of the water years, in feet
above or below land-surface datum and the measure-
ment dates. A hydrograph of water levels for the
period of record follows the water-level tables. The
annual water-level tables and hydrograph for ea~h well
are followed by the water-quality tables. The fourth
part of the well record is table of water-temperatures
and a water-temperature profile to allow a visual com-
parison of seasonal patterns.
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Precipitation Quantity and Quality

Precipitation-quantity data were collected at
four sites, three of which are in the Irondequoit
Creek basin, and one (Mendon Ponds) just south-
west of the Irondequoit Creek basin, in the Genesee
River basin near the drainage divide. Precipitation-
quality data were collected at Mendon Ponds and at
two other sites— one in the western Monroe County
at SUNY Brockport, and one at Empire Boulevard
near Rochester.

Methods

Total precipitation at the three Irondequoit sites
was measured with a precipitation-collection tube
with float and counterweight whose values were
coded at 15-minute intervals by punched-tape record-
ers. The positive difference between two successive
readings was computed and recorded as the total pre-
cipitation for that 15-minute interval. The 96 values
of 15-minute data were summed to give the total daily
precipitation value, which was subsequently entered
into the WATSTORE data-storage system and is pre-
sented here.

Precipitation at the Mendon Ponds site was
recorded continuously on a strip chart from a weigh-
ing-bucket rain gage. A bulk collector and a wetfall/
dryfall sampler were used to collect composite sam-
ples. The dryfall (or dustfall) container was removed
monthly for analysis of the contents, and the wetfall
container was removed and the contents analyzed after
selected storms. MCEHL collected and analyzed
these samples in accordance with procedures outlined
by USGS.

Data Format

The precipitation records herein consist of (1) a
site description, (2) a table of total daily precipitation
values by water year, (3) precipitation-quality data,
which include chemical analyses of dustfall, wetfall,
and bulk deposition for each water year.

The site descriptions inciude information on
location, period of record, annual maximum, and
equipment and remarks giving other pertinent
information. The used in the site descriptions are
as follows:

Location.--Information on locations is obtained
from USGS topographic maps. The location of the
gage is given with respect to the cultural and physical
features in the vicinity and to the reference place men-
tioned in the station name.

Period of Record.--This indicates the period for
which published precipitation or atmospheric-quality
records for the station are available.

Equipment.--Describes the type cf equipment
used at the site, the type of data collected by each,
and the location of the equipment with respect to
ground level.

Remarks.--Provides added information pertinent
to the collection, analysis, or computation of the
records.

The site description for each precipitation gage is
followed by a table of total daily precipitation values
by water year, with monthly and yearly summaries.
The "TOTAL" line for each water year gives the sum
of the daily figures for each month.

The chemical data are presented in order of
monthly dustfall, monthly wetfall, and. if available,
monthly composite.

QUALITY ASSURANCE/QUALITY
CONTROL

Much of the data presented in this repcrt were col-
lected and analyzed by MCEHL, whos~ responsibili-
ties included completion of most of the discharge
measurements at stations with establist ~d ratings,
monthly inspections at all sites, removal of recorded
data, and collection and laboratory analysis of water
samples. A Quality-Assurance/Quality-Control (QA/
QC) program is an integral part of this cooperative
data-collection effort to ensure that the data meet stan-
dards for publication set by the USGS. The basic QA/
QC protocol devised for the NURP stuly (Zarriello
and others, 1984; Kappel and others, 1986) has contin-
ued and been extended under the USGS-MCEHL
cooperative program. The program contains two parts:
(1) streamflow measurements, and (2) water-quality
samples. The procedures and guidelines used in the
QA/QC program are summarized below.

Streamflow Measurements

General guidelines and procedures accepted by
the USGS for gaging streams (Carter and Davidian,
1968) were followed throughout the period repre-
sented by this report. More detailed procedures were
followed in regard to specific phases of data collec-
tion, which include stage measurement at gaging sta-
tions (Buchanan and Somers, 1968) and discharge
measurement by current meter (Buchanan and Somers,
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1969). Interpretation of the data by USGS staff fol-
lowed recommended procedures and include stage-to-
discharge rating development (Kennedy, 1984) and
computation of records for publication (Kennedy
1983). These topics are also covered in Rantz and oth-
ers (1982, v. 1 and 2).

The USGS provides further quality control of the
streamflow data-collection efforts of MCEHL by
(1) monthly review of stream-discharge measurements
and equipment-inspection notes, and (2) semiannual
onsite inspections of gaging facilities and completion
of discharge measurements. These semiannual dis-
charge measurements, which check the validity of the
rating developed for that particular year, have consis-
tently indicated that discharge measurements made by
MCEHL fully meet USGS standards. In addition,
USGS personnel make additional discharge measure-
ments for the first year after the establishment of a new
gaging station.

Water-Quality Samples

The QA/QC program for water-quality samples
includes sample collection and laboratory analysis.
Continuing-record water samples are collected from a
single point in the stream at surface-water sites by
automatic sampler. Part of this program is designed to
determine whether these samples are representative of
water quality throughout the stream cross section; the
program also is designed to ensure that laboratory
analysis of water samples by MCEHL meet standards
for publication set by USGS. This is done by two pro-
cedures: (1) split-sample collection and analysis, and
(2) participation in the USGS Standard Reference
Water-Sample (SRWS) program. All aspects of the
QA/QC procedures for water-quality samples are eval-
uated by statistical methods and are discussed more
fully in the following sections.

Statistical Methods

A paired # test was used to compare mean differ-
ences between (1) constituent concentrations in the
split samples analyzed by the USGS Central Labora-
tory and those analyzed by MCEHL, and (2) samples
collected by hand and those collected by automatic
sampler. A paired ¢ test uses the difference method to
test the null hypothesis that the mean difference
between the two sample groups is zero. If the calcu-
lated ¢ statistic is greater than the ¢ statistic from the ¢

distribution table for a particular confidence level and
number of degrees of freedom, then the null hypothe-
sis is rejected, and a difference is indicated between
the two groups of data, with a less than S-percent (95-
percent confidence level) chance that the difference is
due to random causes. If the 7 statistic is less than that
found in the table, the null hypothesis is not rejected
and indicates a chance of less than 5 percent that the
means are different.

The data were tested for bias to determine
whether constituent concentrations in samples col-
lected by the automatic sampler were consistently high
or low. The mean bias (in percent) was calcula‘ed
from the equation:

Ca - Cb

o x 100

Bias =

where:

C, = concentrations either in sarples
taken from the automatic sampler

or determined by
MCEHL, and

C, = concentrations in samples col-

lected by hand from the stream
cross section or determined by the
USGS laboratory.

A t test was then done on the mean bias to deter-
mine significance at the 95-percent confidence level.
Statistical methods used are outlined in Friedman and
Erdmann (1982).

Statistical analysis of the sample results, dis-
cussed in some detail below, indicate some significant
differences, as well as instances of bias, but the results
are considered inconclusive because only a small num-
ber of split samples were involved in the analysis.

Split Samples

The split samples collected by Monroe County
were used to (1) compare concentrations of constitu-
ents in samples collected by the automatic sampler
with those collected by hand from the stream cross
section, and (2) assess any differences in analytical
results between MCEHL and the USGS Central Lab-
oratory. Split samples are samples divided into
equal parts to obtain a statistical comparison cf
analytical results.

Part of the QA/QC protocol is designed to deter-
mine whether samples collected by the antomatic sam-
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plers are representative of water quality throughout the
stream cross section. Periodically at each site, depth-
integrated cross-sectional samples were collected from
the stream, while the automatic sampler was induced
to take samples. The results of the analysis of the two
sets of samples were then compared to detect any sys-
tematic bias in samples collected by the automatic
sampler.

Six cases showed a statistically significant differ-
ence between mean concentrations in samples col-
lected by the automatic sampler and those collected by
hand (table 4). In all but one of those cases, mean con-
centrations in samples collected by the automatic sam-
pler were higher than those collected by hand. Mean
concentrations of total phosphorus were significantly
higher in samples collected by the automatic sampler

at the new Irondequoit Creek site above Blossom Road
(On October 1, 1991 the Blossom Roa site was
moved several hundred feet upstream because of
bridge construction) on July 20, 1993 and at Ironde-
quoit Creek at Empire Boulevard on July 29, 1992.
Mean concentrations of dissolved ammonia plus
organic nitrogen were higher in autom-~tic samples
collected at Irondequoit Creek near Pittsford on June
20, 1989, and at the upstream (new) Blossom road site
on September 18, 1991. Nitrite plus nitrate was signif-
icantly higher in samples collected by the automatic
sampler at Blossom road (old site) on June 20, 1989.
The only case wherein the automatic s~mpler pro-
duced a lower concentration was in a total phosphorus
result from a sample collected at the (rew) Blossom
road site on July 29, 1992. Wherever a statistically

Table 4. Statistical analysis of split samples collected to assess representativeness of samples collected by the
automatic sampler.

[DKN, dissolved ammonia plus organic nitrogen; TKN, total ammonia plus organic nitrogen; NOXx, nitrite plus nitrate; TP,
total phosphorus; Hand, samples collected from stream using depth integrated equal width increment method; Auto,
automatic sampler; locations are shown in fig. 2]

Paired t-test on differences

t-test on bias

Number  Mean values Test Number
Consti- of pairs Mean statistic Mean Standardd of pairs Test
Site Date tuent (n) Hand Auto diff. t] bias eviation (n) statistic (9
Trondequoit 6-20-89 DKN 8 0561 0.738 -0.177 -2.493* 306 32.78 8 2.642*
Cn;e:rk NOx 8 0874 0863 0011 2183  -1.270 1.658 8 -2.166
Pittsford, 8-21-90 DKN 4 0.425 0400 0025  1.000 5000 10.00 4 -1.414
NY NOx 4 1300 1300 O 0 0 0 4 0
Trondequoit 6-20-80 DKN 8 0.783 0719 0064 0635 4168 3353 8 -0.352
Cf:tek NOx 8 1225 1300 -0075 -4583* 6250  3.858 8 4.582*
Blossom 8-21-90 DKN 4 0325 0325 0 0 4167  47.87 4 0.174
(ollc}c;ile) NOx 4 0900 0900 0 0 0 0 4 0
9.18-91 DKN 8 0550 0433 0.117 1817  -17.66 24.34 8 -2.047
NOx 8 0.686 0700 -0.014 -1.429 2.098 4.057 8 1.463
Trondequoit 7-29-92 TKN 4 0475 0425 0050 1.732  -10.00 11.55 4 1.732
C’:tek NOx 4 1000 1.000 0 0 0 0 4 0
Empire TP 4 0.043 0053 -0010 -2.449*  27.92 28.00 4 2.418*
Blvd. 72093 TKN 3 0.837 0830 0007 0.068 0460  19.43 3 0.041
TP 3 0120 0123 -0.003 -1.000 2.778 4.811 3 1.000
10-20-93 TKN 8 0479 0541 -0062 -0959  25.32 60.15 8 1.191
TP 8 0035 0032 0003 088 1098 58.62 8 0.530
Trondequoit 9-18-91 DKN 8 0434 0697 -0263 -3.074* 78.04 68.24 8 3.235%
g;gs'é NOx 8 0714 0714 0 0 -0.044 1.673 8 -0.074
Blossom 7-29-92 TKN 4 0425 0400 0025  1.000 5000  10.00 4 -1.000
Rd. NOx 4 1100 1100 O 0 0 0 4 0
(new gage
site) TP 4 0043 0022 0021 4.899* -45.83 8.333 4 -11.00%
7-20-93  TKN 3 0650 0793 -0.143 -0959  25.35 43.34 3 1.013
TP 3 0072 0.100 -0.028 -17.00*  39.68 5.499 3 12.50*

* differences are statistically significant at the 95 percent confidence level.
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significant difference in constituent concentration
between samples collected by the automatic sampler
and those collected by hand was detected, a statisti-
cally significant bias also was noted.

A paired ¢ test was also used to statistically com-
pare constituent concentrations determined by
MCEHL with those determined by USGS. Of the split
samples collected on September 18, 1991, only nitrite
plus nitrate showed a statistically significant difference
in concentration between the two laboratories (table
5). In samples collected on October 20, 1993, total
ammonia plus organic nitrogen and total phosphorus
showed a significant difference in concentration
between the two laboratories. Samples collected for
laboratory comparison were not tested for bias.

Standard Reference Water-Sample
Program

As part of USGS quality-assurance program for
cooperating laboratories, MCEHL was require to par-
ticipate in a standard reference water-sample (SRWS)
program. Under this program, the USGS Central Lab-
oratory submits reference samples (major cons‘ituents,
trace constituents, and nutrients) twice yearly to labo-
ratories that analyze water samples as part of a cooper-
ative program. The analytical results from all
participating laboratories are sent to the USGS Central
Laboratory and analyzed statistically to determine the
“most probable value” (MPV) for each constitaent.
Each laboratory’s results are then compared against
the MPV and rated (table 6) by increments of standard
deviation from the MPV.

Table 5. Statistical analysis of split samples collected for laboratory comparison.
[USGS = U. S. Geological Survey; MCEHL = Monroe County Environmental Health Laboratory; DKN = Dissolved ammonia plus
organic nitrogen; NOx = nitrite plus nitrate; TKN = total ammonia plus organic nitrogen; TP = total phosphorus]

Paired t-test on differences

Mean Values Test Significant
Constit Number of Mean statistic a
Date -uent pairs (n) USGS MCEHL difference (6] 95%

6-20-89 DKN 16 0.744 0.656 0.088 1.577 no
NOx 16 1.062 1.068 -0.006 -0.570 no

9-18-91 DKN 16 0.612 0.519 0.093 0.941 no
NOx 16 0.686 0.721 -0.035 -3.075 yes

10-20-93 TKN 20 0.315 0.611 -0.296 -9.267 yes
TP 20 0.018 0.042 -0.024 -7.765 yes

Table 6. Rating of cooperating laboratory’s analysis of U.S. Geological Survey standard reference water samples.
[First number is rating, explained in footnote. Numbers in parentheses are the number of constituents analyzed in each group.}

Constituents
Trace Major All
Date elements ions Nutrients Precipitation Mercury constituents
Aug. 89 2.47(17) 3.46(13) 3.50 (6) 2.29 (7) 4.00 (1) 3.18 (44)
Jan. 90 2.33 (18) 2.92(13) 3.83 (6) 2.80 (10) -- 2.85(52)
Jul. 90 3.1(15) 3.6(13) 3.3(11) 3.1(10) 4.0(1) 3350
Feb. 91 2.5 (15) 3.5(12) 3.2(22) 3.1 (10) -- 3.1(59)
Sept. 91 2.3(18) 3.0(13) 3.6(14) 3309 4.0 (1) 3.0 (56)
Oct. 92 2.0 (15) 3.7 (13) 3.7(18) 3.1(8) 3.0(1) 3.1(55)
Apr. 93 2.6 (28) 2.7 (13) 3.8(18) -- -- 3.0 (59)

Rating system:

4 excellent - 0.00 to 0.50 standard deviation from most probable value (MPV).

3 good - 0.51 to 1.00 standard deviation.

2 satisfactory - 1.01 to 1.50 standard deviations.
1 questionable - 1.51 to 2.00 standard deviations.
0  poor - < 2.00 standard deviations.
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