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Status Yields and Trends of Nutrients and Sediment and
Methods of Analysis for the Nontidal Data-Collection
Programs, Chesapeake Bay Basin, 1985-96

by
Michae!l J. Langiand, U.S. Geological Survey,
Robert E. Edwards, Susquehanna River Basin Commission, and
Linda C. Darrell, U.S. Geological Survey

ABSTRACT

Data from more than 200 sites in nontidal portions of the Chesapcake Bay were compiled to
document annual nutrient and sediment loads and trends for the period 1985 through 1996 as part of the
1997 Reevaluation of the Chesapeake Bay Program geal of reducing nutrient loads 40 percent by the year
2000. Annual loads were estimated by use of the Minimum Variance Unbiased Estimator (MVUE) model
at 95 sites with continuous streamflow data. Trends were estimated by use of either the MVUE or the
Seasonal Kendall test at 202 sites and are presented in tables in this report. Trends analyzed in nutrient and
sediment concentrations were reported as non-streamflow adjusted and streamflow adjusted if possible.
Mean yields from the MVUE model and median concentrations from the Seasonal Kendall test were
calculated to help facilitate comparisons between basins.

INTRODUCTION

In 1987, the Governors of Pennsylvania, Maryland, and Virginia and the mayor of the District of
Columbia signed the Chesapeake Bay Agreement. This agreement called for a 40-percent reduction in the
amount of nutrients reaching the Chesapeake Bay by the year 2000. Results from the U.S. Environmental
Protection Agency (USEPA) Chesapeake Bay Model indicated improvements in water quality in the Bay
sufficient to support living resources could be achieved if the 40-percent nutrient-reduction goal was met.
Individual nutrient-reduction goals were established for the major rivers delivering nutrients to the Bay.
Progress toward these reduction goals is reevaluated every 5 years (since 1987) by compiling and
analyzing water-quality and living-resource data and publishing results in Chesapeake Bay Program
progress and reevaluation reports. The 1997 reevaluation effort was to determine if the goals are on target
and achievable and determine any changes in water quality and living resources in response to nutrient
reduction strategics (NRS} in the Chesapeake Bay Basin.

Two programs, the River Input and Nontidal Synthesis Programs, provide information from the
nontidal areas of the Bay. Through the River Input Program, water-quality data is collected, trends in
concentration are estimated, and annual loads are estimated at nine stations near the Fall Ling! {fig. 1).
This is done annually by the U.S. Geological Survey (USGS) in cooperation with the Maryland Department
of Natural Resources (MdADNR), Virginia Department of Environmental Quality {(VaDEQ), and the
Metropolitan Washington Council of Governments (WashCOC). Two reports, Zynjuk and Teit (1995) and
[ohnson and Betval (1998), describe Uie results of the River input Program.,

TThe “Fall Line” refers to a distinel change in slope generally occureing in a line running
southwest to northeast through the Chesapeake Bay Basin, This line generally represents the limit of
the tidal arcas and tends to coincide where the harder erystalline rocks of the Piedmaont Physiographic
Proavinee and softer unconsolidated vocks of the Coastal Plain Physiographic Provinee overlap.
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Figure 1. Nine River Input Program siles and 86 Nontidal Synthesis Program siles used lor the 1997
reevaluation of loadsites in the Chesapeake Bay Basin.

R RS PR R TS TSR




Currently, through the Nontidal Synthesis Program, water-quality data from 1,329 sites upstream of
the Fall Line are synthesized in a single database. The database is comprised of water-quality and
streamflow data from sites with a minimum of 3 consecutive years of samples collected between 1972 and
1996. Although water-quality data were collected on a routine basis (usually ionthly) at many sites, most
of these sites do not have the continuous streamflow record necessary to compute annual loads. In general,
water-quality data are not updated nor are estimates of loads and trends completed annually. For the 1997
Reevaluation, water-quality data were used to estimate annual loads and trends at 86 sites in the Nontidal
Synthesis Program (fi g 1). Also, as part of the program, at 23 of the 86 sites, the USGS will retrieve
concentration data, compute trends in concentrations and loads, and estimate annual loads each year until
2002, Concentration data are retrieved and appended to the database for all current sites in the Nontidal
Synthesis Program cvery 5 years in time for the reevaluations. New sites are added to the database if the
site has at least 12 samples collected over 3 continuous years and at least 1 sample from cach scason
(spring, summer, fall, winter).

PURPOSE

For sites in the River Input and Nontidal Synthesis Programs in the Chesapeake Bay Basin, this
report (1) documents the metheds used to estimate status and trends in concentration and loading data for
the 1997 Reevaluation of the nutrient-reduction strategy, (2) presents tabled nutrient and sediment load
data, and (3) presents tabled trends in water quality from 1985, when nutrient-reduction strategies were
initially implemented in nontidal areas of the Chesapeake Bay Basin, through 1996. Data from this report
will be included with water-quality and biological data from the tidal portions of the Bay in the 1997
Chesapeake Bay Program Reevaluation technica! report. Annual load data used to compute annual yields
is available from the USGS Pennsylvania District and can be obtained by accessing the Pennsytvania
District Homepage at http:/ {wwwpah2o.erusgs.gov/ and fill out the “Questions” form.

DATA SET CONSTRUCTION

The following section describes the sources of the water-quality and streamflow data, selection of
constituents for estimating annual loads and trends, procedures used with censeored (data analysis
reported below detection fimit) data, record length, and procedure for estimating missing constituents.

Data Sources and Preparation

Water-quality concentration and streamflow data were retrieved and compiled into one database
from two federal agencies—the USGS, the USEPA—and three state agencics—Pennsylvania Department
of Environmental Protection (PaDEP), MADNR, and VaDEQ. Additional water-quality data were retrieved
from the Susquehanna River Basin Commission (SRBC), the Interstate Commission on the Potomac River
Basin (ICPRB), and WashCOG. This cffort was undertaken to update and extend the time period of the
nontidal water-quality database through 1996, Water-quality data previously were compiled and annual
loads were estimated for nutrient and sediment from 1972 through 1992 by Langland and others {1995),
Site identification numbers, the test anatysis type, latitude and longitude, and site name are presented for
the 9 River Input Program sites (table 1, at back of report) and the remaining 193 sites in the Nantidal
Svnthesis Program analvzed as part of the 1997 Chesapeake Bay Program recvaluation (lable 2, at back of
repart). Concentration data obtained from the various sources for inclusion in the nontidat database were
qualily assured by use of a SAS program that identified suspect remark codes and missing dates and/for
times associated with the sample. A cursary visual examination of the dala was also done.
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A total of 36 physical, biological, and chemical water-quality constituents presented in table 3 (at
back of report) were retrieved and updated in the database. These constituents included 14 nutrient
species, suspended sediment, and total suspended solids. Continuous daily streamflow was retrieved
from the USGS water database. The updated nontidal database and the USGS streamflow database
provided the input data files for running either the USGS Minimum Variance Unbiased Estimator {MVUE)
Model (Cohn and others, 1989), which produced annual loads and streamfiow-adjusted trends in
concentration, or the Seasonal Kendal! test, which produced streamflow-adjusted and non-streamflow-
adjusted trends in concentration.

Constituents tested by use of the MVUE model were total nitrogen (TN), dissolved (filtered) kjetdah!
nitrogen (TKNf), total (whole) kjeldahl nitrogen (TKNw), total ammania (TNH3), dissolved ammonia
(DNHS3), total or dissolved nitrate (NO3), total or dissolved nitrite plus nitrate (N(O23), total phosphorus
(TP), dissolved phosphorus (DP), dissolved inorganic phosphorus (DIP), suspended sediment (SED), and
total suspended solids (TSS).

Constituents tested by use of the Seasonal Kendall trend test included total nitrogen (TN}, total
nitrate (NQ3) or total nitrite plus nitrate (NO23), total phosphorus (TP), dissolved inorganic phosphorus
(DIP), suspended sediment (SED), and total suspended solids (TSS).

Constituent Estimation

In some data sets, individual records were missing for some constituents. When possible, missing
constituents were calculated by use of the various reported species of the constituent. [f total nitrogen was
missing, an estimated value was cbtained by adding total kjeldahl nitrogen {total organic plus total
ammonia) and total nitrite plus nitrate nitrogen. If total nitrite plus nitrate nitrogen was missing, the sum
of the total nitrite nitrogen and totat nitrate nitrogen was used if available. If more than one of the nitrogen
species used in calculating total nitrogen was below the detection limit, the estimated value was not
determined.

Detection Limits

The presence of a large number of censored values in a data set can adversely affect the estimation of
trend slope by not properly calculating a median concentration and correcting the data because of the
variation in streamflow. In the MVUE model, values were assigned to the censored data by use of a
statistical-based distribution. Cohn and others (1989) describe the use of a Quasi Maximum Likelihood
Estimate (QMLE) of the moments of the log normal population from type | censored samples as the
method used to assign values to the detection limits.



The following decision tree was presented to the Data Analysis Work Group (DAWG), a workgroup
of the Monitoring Subcommittee of the Chesapeake Bay Program, and approved for use with the Seasonal
Kendall test for trend. This decision tree is based on current USGS computer programs (Schertz and
others, 1991) and work by Helsel and Hirsh (1992}.. .
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Are less than 5 percent of observations censored?

YES NO
Seasonal Kendall IMull:iple
Uncensored YES ——— Reporting ——— NO
Procedure Limits
(features)

* nonparametric
* flow adjustment

* geasonal test Tobit Censored Seasonal -
* estimate of slope Procedure Kendall
Censored
(featitres) Procedure
* parametric
= estimate of slope (features)

= nonparametric
*» seasonal test

1566 text for additional explanations.

For the nontidal stations, censored values were assigned a concentration of one half of the detection
timit if the censored data were less than 5 percent of the record. In these instances, streamflow adjustment
was used if streamflow data were available and the Seasonal Kendall slope estimate and the magnitude
{percentage change over time) will be reported. If the data set has between 5 and 20 percent censored data,
a single detection limit was used for running the test. The maximum detection limit in the time series was
sclected as the detection limit to use in the test. All values observed below the maximum detection limit
were considered tied and set equal to the maximum detection limit. In these instances, the magnitude of
the trend was not reported and streamflow-corrected procedures were not used. For data sets where more
than 20 percent of the time-series data is censored, results from the Seasonal Kendall trend test were not
reported.

Record Length

For trend results to be most useful for the 1997 Reevaluation, the time series woulkd ideally begin in
January 1985 and end in December 1996, Shorter time-series data were acceptable if they met certain
criteria. For both the MYUE model and the Scasonal Kendall trend test, this criteria includes a data set
contaning a miniman of 5 years and 50 monthly samples or 5 years and 20'quarterly samples. The data
set must contain instantancous or daily streamflows for flow correction. Priarity dates for the data set are

any 5 vear or greater time period starting between January 1985 and January 1989 and continuing through
19496,
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Uil STREAMFLOW ADJUSTMENT

In tidal areas of the Chesapeake Bay Basin, 10 different streamflow models were evaluated by
members of the DAWG to determine the most appropriate lag times (delay in streamflow) and
transformations of streamflow. The delay, or lagtime, is the amount of time needed for streamflow to travel
from nontidal to tidal areas of the Bay Basin. Because lag times are not critical to virtually all the nontidal
areas, the possibility of using a different non-linear streamflow adjustment model existed.

The DAWG agreed to use the LQcailly WEighted Scatterplot Smoothing (LOWESS) Procedure to
streamflow adjust concentrations for trend testing by use of the Seasonal Kendall test in the nontidal
{above the fall line) portion of the Chesapeake Bay. The LOWESS Procedure {Cleveland, 1979) uses
distance and residual weighting functions with weighted least squares to minimize the influence of
outliers in fitting a smooth {non-linear) line to the data. The smoeothness factor (f) varies from O to 1, is
specified by the user, and usualiy ranges between 0.3 and 0.7; an increase in { corresponds to a smoother
line. The USGS completed a nationwide study (Lanfear and Alexander, 1990) in which more than 50,000
trend tests were performed at nearly 3,000 stations for more than 200 constituents. This study indicated
that an f value of 0.5 gave a reasonably good fit to the data without removing important features of the
concentration-streamflow relation or producing very abrupt changes in local slope and found this to be
appropriate for the non-conservative constituents of concern in the Chesapeake Bay.

STATUS

To facilitate comparison of current water-quality conditions between basins, either a 3-year mean
yield (MVUE) or 3-year median concentration (Seasonal Kendall) was calculated for all possible
constituents from 139 of the 202 sites presented in this report. Mean yields and median concentrations
wete reported only where the data record started no later than 1989 and did not end prior to 1994.

Yield

The status of current annual loads and yields using the MVUE was assessed for different
constituents at 32 sites—9 from the River Input Program and 23 sites upstream of the River Input sites, a
subset of the Nontidal Synthesis Program. This assessment was based on a 3-year mean yield (referred to

as status yield) for the years 1994, 1995, and 1996 or the last 3 years of record if 1994-96 was not available.
The status yield was determined as follows:

=compile all status yield data by station and constituent

+determine the 5th and 95th percentile for each constituent

*subtract the 95 percentile value from each status yield for each constituent—(a)
+subtract the 3th percentile from the 95th percentile values for each constituent—(b)
sdivide the result from (a) by the result from (b) and multiply by 100.

The above procedure transforms the status yields from each basin and constituent into percentages
between 0 and 100. The percentages were subtracted from 100 to allow a simple comparison between

basins, because the lower the percentage, the lower the vield. Status yields and percentages for the 32 sites
are presented in table 4 (at back of report).
-
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Concentration

The status of current water-quality conditions using the Seasonal Kendall test was determined by -~ -
site and constituent at an additional 107 non-MVUE sites. This status concentration was based on the 'r,. 03

median concentration for the period 1994-96 or the last 3 years of record if 1994-96 was not available and
based on analysis of all non-streamflow adjusted concentrations at the site. Non-streamflow adjusted and
streamflow adjusted (if data were available) results are presented in table 5 (at back of report).

TRENDS

Two tests, the MVUE model and the Seasonal Kendall test, were used to estimate trends. The MVUE
model was used where water-quality and daily streamflow data existed to compute trends and annual
loads. The Seasonal Kendall test was used where daily streamflow did not exist or the MVUE model could
not calibrate and estimate a trend because of cither incomplete water-quality data or streamflow files.

Minimum Variange Unbiased Estimator {MVUE)

Streamflow adjusted irends and statistics were estimated for the period 1985 through 1996 for the 9
River Input Program sites and 23 sites upstream of the River Input sites (table 4, at back of report). The
results in table 4 are corrected to account for streamflow and seasonality. Statistics include probability (p)
and slope (b} for all constituents. Where p is less than 0.05 (indicating a significant trend), the trend
direction and magnitude {percentage change in trend) for the time period are always given. The
magnitude and slope are re-transformed from log space. The magnitude for the period is determined from
the equation {c” (B3 x t) - 1) x 100, where e is the anti-log of the natural log, B3 is the DECTIME
regression coefficient from the MVUE model, and tis the number of years for the time period examined.
The slope is determined from {e™ B3} - 1. Trend results for an additional 65 sites, part of the Nontidal
Synthesis Program, from other arcas of the Bay Basin of varying dates are presented in table 6 {at back of
report).

Seasonal Kendall

Trend statistics are presented for the uncorrected monthly median concentrations and stream flow-
corrected concentrations (if available) in table 4. For the uncorrected concentrations, statistics include the
probability (p) and slope (b) for all constituents. Where p was significant (less than 0.01 for non-
streamflow-adjusted trends and less than 0.05 for streamflow-adjusted trends), the trend direction, the
base median (BM), period of record median (POR), status median, magnitude using the DAWG method
{percentage change BM), and magnitude using the Sen estimate (percentage change POR) were included
(Helsel and Hirsch, 1992). The BM is defined as the median of the monthly medians for the first 24 months
of the data record. The POR is defined as the median of the monthly medians for the entire time series. The
magnitude according to the DAWG method is defined as b times the number of years of data times 100
divided by BM. The magnitude using the Theil slope estimate (Helsel and Hirsh, 1992) is defined as b
divided by POR timex 100,

Fur the streamflow-adjusted concentrations, the same statistics were presented as listed above for
the uncorrected concentrations. However, strcamiflow correclion produces residuals from a concentration-
strecamflow relation and must be transtormed back to “real” space to determine values that are
meaningful. Therefore, the streamlfow-adjusted BM was determined by adding the POR ta cach residual.
Likewise, the streamAow -adjusted POR was determined by adding the uncorrected POR to each residual, -
The streamflow-adjusted BM and 'OR were then used to caleulate the magnitudes of trend. Because of a
lack of streamBlow data at many sites, results for stream Aow correction (rom the Seazonal Kendall test are
lintited,
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Table 1. Water-quality sife identification numbers, lat.-mde and longi:ude and site names for the nine Rwer
{nput Program sitas In Maryland and Virginia, .+ SRR .
[Afl annual loads and trends at each site were estimaled by use of lhe U.S Geologlcal Survey Minimum
Variance Unbiased Estimator (MVUE) model (Cohn and others, 1989))

Water-quality site -

identification number  -200E Longitude Site nama

Maryland
01491000 38595() 0754710 CHOPTANK RIVER NEAR CREENSBORO, MD
1578311 393928 0761029  SUSQUEHANNA RIVER AT CONGWINGO, ML
01594440 85721 0764136 PATUXENT RIVER NEAR BOWILE, MDD
101646580 5546 (770701 POTOMAC RIVER AT CHAIN BRIDGE

Virginia
01668000 381920 0773105 RAPPAHANNOCK RIVER NEAR FREDERICKSBURG, VA
(673000 374603 0771957 PAMUNKEY RIVER NEAR HANGVER, VA
Q1674500 75316 0770948 MATTAPONI RIVER NEAR BEULAHVILLE, VA
02035000 374015 0780510  JAMES RIVER AT CARTERSVILLE, VA
02041650 371330 0772832 APPOMATTOX RIVER AT MATOACA, VA

! Strearflow data from 01646580 and waler-quality dala from the Metropolilan Washinglon D.C. Council o!
Governmen!s station PRO1,
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foads or trerid foF 202 Yats sels rapresenting 193 shes from the Nontidal Synihesis Program used in the 1897 Chesapaake
Bay Program reevaluation :

[MVUE, annuat loads and trends estimated by use of the minimum variance unbiased estimatar modal; SK, trends
estimated by use of the Seasonal Kendall test; italic indicates sampling location change)

Wi:l.ler-(!!i:lﬂilt?' sile . ) ) Analysis

identification Latitude Longilude Site name
number type
Penngylvania

D503 420207 0754812  SUSQUEHANNA RIVER AT CONKLIN NY MVUE
01531500 4145556 0762628 SUSQUEFIANNA RIVER AT TOWANDA, PA MVUE
1518700 415709 0770656 TIOGA RIVER AT TIOCGA JUNCTION, PA MVUE
01520000 415948 (770825 COWANESQUE RIVER NR LAWRENCEVILLE, PA MVUE
01532005 414245 0762815 TOWANDA CREEK AT MONRQETON, PA MVUL
1540500 405729 0763710  SUSQUEIMANNA RIVER AT DANVILLE, PA MVUE
01553500 405803 0765236  WEST BRANCH SUSQUENHANNA RIVER AT LEWISBURG, ’A MVUE
01567000 402842 0770746 JUNIATA RIVER AT NEWDPORT, I'A. MVUE
(1576000 400316 0763152 SUSQUEHANNA RIVER AT MARIETTA, PA MVUE
D1576520 400251 0760943 MUDDY RUN AT WEAVERTOWN, 1A, MVUE
01576540 00036 0761639 MILL CREEK AT ESHELMAN MILL ROAD NEAR LYNDON, P'A MVUE
(1576754 95647 0762205 CONESTOCA RIVER AT CONESTOGA, PA MVUE
WQNOZ01 400316 0763152 SUSQUEHANNA RIVER-SR0462 COLUMBIA-WRIGHTSVILLE BR MVUE
WOQNO202 401527 0765312 SUSQUEHANNA RIVER-WALNUT 5T BR-HARRISBURG MVUL
WONG203 405115 0764821 SUSQUEHANNA RIVER-VETERANS MEMORIAL BR-SUNBURY MVUE
WOQNQO24 395319 0762134 PEQUEA CREEK-T408 BR NR COLEMANVILLE-MARTIC TWDP MVUL
WONO206 400319 0763133 CHICKIES CREEK-5R0441 BR NR MARIETTA-E.DONEGAL SK
WOQNG07 -mlﬁl:i? 0764237 CODORUS CREEK-SR1012 BR (MUNDIS MILL}-MANCHESTER MVUE
WOQN0210 400452 0764307 W CONEWAGO CREEK-SR(M81 BR-EMANCHESTER TWP MVUE
WQNO2I 401128 0764352 SWATARA CREEK-SR0441 (PA KTE 441) BR-MIDDLETOWN MVUE
WOQNO213 40331 0770439 CONODOCUINET CREEK-SR1109 BR-SILVER SPRING TWYT MVUE
WQNO214 402842 0770746 JUNIATA RIVER-SRDU34 BR-NEWDPORT MVUL
WOQNO217 4034633 0780811 LITTLE JUNIATA RIVER-SROMKMS BR-SPRUCE CREEK TWT! MVUC
WOQND224 102834 0781039  JUNIATA/FRANKSTWN BR-ABDN R&RBR SR2013-WOOBURY MVUE
WQINQO228 U629 0765211 MIDDLE CREEK-SR0UTT BR (OLD RTES 11&I15)-PENN TWI' 5K
WQNO229 05201 0770255  PENNS CRECK-SRO104 BR AT VILLAGE OF PENNS CRECK MVUE
WQN0231 395740 0762158  CONESTOCA CRECK-T561 TRON BRIDGE NR ROCK HILL MVUL
WQNUZ40 0163 0765700 CONODOGUINET CREFK-SRI01L BR NR MOUTH-W FAIRVIEW 5K
WIOND243 2249 077456 SHERMAN CREEK-SK2002 (1.LRSNH4) BR-PENN TWT MVLIE
WOND245 03441 OFF2302  TUSCARORA CREEK-SRONZS (A ITE 75) BR-PORT ROYAL SK
WNO252 3551 0782130 JUNIATASBEAVERDAM BR-2000 UPSTR FR MOUTH SK
WONUS0T 05729 763610 SUSQUEHANNA RIVER-SRUO54 BR-DANVILLE MVUL
WQNUI02 A1 0760513 SUSQUEHANNA RIVER-BIR EAST OF US RTE H-NEWPORT MV UL
WONDROS 114555 0762628 SUSQUEHANNA RIVER-SRU006 BR-TOWANDA MVUL
WOQONOMIG JI574R 0754403 SUSQUEHANNA RIVER-SRODT BR NR GREAT BEND .. . . ae MVLY -
WONUME L0250 0761312 NESCOMECK CREER-SRAHS (LRAMGL7) BR-NESCOPECK K
WONOIY A7 760802 WATWALLOPEN CREEK-SRO2W BR-CONYNCGEHAM TWI MVUL
WONORA 1NN 0754441 LAUKAWANNA RIVER-BIIDGE ST BR-OL1D FORGI: MVUE
WONIENT 133 0755342 CTUNKILANNOCK CREEK-SROO BRE-TUNKHANNOCK TwI MVUL

)
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Table 2. Water-quality sita ideniification numbers, latitude end

!angwude site namas, and type of analysis usad to estimale -Jw;--‘,-:.:-r-», SR

foads or trands for 202 data sets representing 193 sitas from the Nontidal Synthesis Program used in the 1997 Chesapeaka 44445 1+
Bay Program reevaluation—Continued ' R N LTRSS
Watar-quaift I
ider;gﬁcatiﬁ:"e Latitude Longitude Site name Analysis
nurnber typo

WQN(318 414225 0762906 TOWANDA CREEK-SR3006 (LR08193) BR NR MONROETON MVUE
WQN0319 415430 0770747 BRIDGEON RT 667 MVUE
WQNU330 412038 0754713  LACKAWANNA RIVER NEAR PITTSTON
WQND332 415656 0763103  CHEMUNG RVR-SR0199 (LR0S066) BR-ATHENS TWIP MVUE
WQNG401 405802 0765245 W BRSUSQUEHANNA RVR-SRO045 BR-LEWISBURG " MVUE
WOQNM4U2 U3 G770 W BR SUSQUEHANNA RVR-MAYNARD ST BR-5 WMSET MVUE
WQNOADG 05349 0784038 W BR SUSQUEHANNA RVR-T418 BR AT BOWER-CREEWOOD MVUE
WQN408 41931 0765443 LOYALSOCK CRK-SR0973 BR NR LOYALSOCK VILLE MVUE
WQNO4Y H2506 0770159 LYCOMING CRK-T840 BR AT CAMP SUSQUE MVUE
WQN0413 405831 0774435 BALD EAGLE CRK-SR1003 BR AT CURTIN-BOGCS MVUE
WQNO419 411908 0780452 SINNEMAHNCG/FRST FORK-SR0120 BR NR SINNEMAHOING MVUE
WQNO420 412448 0781150 SINNEMAHNG/DRFTWD BR-SRI002 BR AT STERLING RUN MVUE
WQINO422 405909 0782422 CLEARFIGLD CRK-SRO153 BR-BOGGS TWD MVUE
WQN423 410429 0773532 BLECH CRK-SRO150 BR AT BEECH CREEK MVUE
WQNO427 410429 0765221  WHITE DEER CRK-SRO0L5 BR AT WHITE DEER SK
WQNQ428 412722 0264124 LOYALSOCK CRK-SRO087 BR NORTH OF HILLSGROVE SK
WQND429 411834 0772145 LITTLE PING CRK-SR0044 BR AT WATERVILLE 5K
WON0430 414415 0772550 PINE CRK-OFF SR(362 AT MOUTH OF DARLING RUN 5K
WOND433 410431 0772840 FISHING CRK-SR2004 2ND BR UP FR CEDAR SPRINGS SK
WQNU434 41910 0775225  KETTLE CRK-OFF SR4001-LEIDY TWP MVUE
WQN(439 42002 0780810 SINNEMAHNG/BENNETTS-T343 BR NR CASTLE GARDEN SK
WQNO501 %4431 0724741 CONOCOCHEAGUE CRK-0.5 MILE DN FR PA/MD BORDER MVUE

Marylang
01591000 3HN4E - 0770323 PATUXENT R NR UNITY, MD MVUE
01594000 390806 0764858 L PATUXENT R AT SAVAGE, MD MVUE
01594526 384850 0764450  WESTERN B AT LIFPLER MARLBORO, MD Mvur
07594526 3RS (764452  WESTERN B AT UPPER MARLBORO, MD MVLH
111594670 A2 0763620 HUNTING C NR HUNTINCTOWN, MD MVUE
01594710 JB2837 U7644U8  KILLPECK C AT HUNTERSVILLE, MD MVUL
01613000 94149 7B POTOMAC RIVER AT HANCOCK, MD MVUE
01618000 392608 0774807  POTOMAC R AT SHEPHERDSTOWN, Wy MVUE
01614500 394257 0774928 CONOCOUHEAGUE C AT FAIRVIEW, MD MVUE
(1638500 31625 0773235 POTOMAC R AT FOINT OF ROCKS, MD MYUL
U1639500 IS 774N BIG PIPE C AT BRUCEVILLE MD MVULE
GHAIYRN) 394043 077140, MONOQUACY R AT BRIDGEPORT, MD MVUIL:
ANAIKIS2 Jesaln 0765637 ANACOSTIA RIVER BRIDGE ON MLADENSBURG BD K
AMALLZ? EARTY R N7oM38 AT BRIDGE ON HLADENSRURG ROAD sK
ANTIKI4 39274k 1724352 ANTHTAM CR AT CGAC STA REL BURN, BE NI SHARD MV
ANTOU4A 2700 WP74358 AT GAGING STA. JUST BELOW BURNSIDE RRIDG My
ANTU203 RERERT NI AT BRIDCE ON POITENBERGER RID. NEAR FVUINKS ak
ANTO2)3 393541 W774239  ANTIETAM CR. AT B2, ON POFFENRTIRGER RD. SK
ANT36E YHIRG OFTIEN AT CACING STA. WEST OF MO, RT G0 AT ROCK sK
AMNTUIGG RUERSS N723627  ANTITTAM CR. CAC. ST, W.OF BT, o) AT ROC. FOR sK
I ] REFITR HTS4728 BRAIH KK RUIN AROVE MOUTH NEAR JCT LiNda NN

s
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Table 2. Watar-quality site iderilification numbers, iatitude

-

andlongm:da site names, and type of analysis usad lo estimate
loads or trends for 202 data sets representing 193 sites frorm the Nontidal Synthesis Program used in the 1997 Chesspeake

P Bay Program reavaluation—Continued
Water: .
umﬁﬂuﬁne Latitude Longitude Site name Nt‘:g:'s
number
BDK0G0G 394014 0784732 BRADDOCK RUN US 40 AND BRADDOCK ST, BR. SK
BPCON35 393642 1771413 BRIDGE ON MARYLAND ROUTE 194 USGS GAGING MVUE
BRCO035 393644  U771413  BIG PIPE BRIDGE ON BIGCS FORD RD MVUE
CACOI31 391953 (0773450 NEAR MOUTH AT BRIDGE ON MD. RT. 464 5K
CACOI31 391955 0773446 CATOCTIN CR NR MOUTH AT BR ON MD RT 464 5K
CACOI4E J92532 0773333 AT BRIDGE ON MD. RT. 17 AT GAGING STATIC MvUuE
CACO148 392339 0773321 CATOCTIN CR NR BR ON MD RT 17 AT GAG 5TA MVUE
CHOO&26 385949 0754712 AT RED BRIDCES NEAR SEWELL MILLS MvUur
CHON626 38595 0754710 CHOP'TANK R. AT RED BR. NEAR SEWELL MILLS MVUE
C]BO00S 355824 0770857 CABIN JOHN AT BRIDGE ON MACARTHUR BLVD 5K
CONDXS 393619 0774919 CONOCOCHEAGUE CREEK AT MD 68 BRIDGE 5K
CONOOOS 39361 0774919  MD. 68 BRIDGE 5K
CONG130 394256 0774931 AT CACING STA. 0.7 MILES ABOVE BR..FAIRV MVUE
CONU180 394259 0774933 CONOCO.CR.GAG. ST.0.7M. AB. BR. ON FAIR RD MVUE
DEROOI5 393723 (0760951 DEER CREEK BRIDGE ON STAFFORD 8RIDGE RD. 5K
DERGDS 393723 0760954  BRIDGE ON STAFFORD BRIDGE ROAD 8K
GEOQOGI 392936 (75024 ON RIGHT BANK AT FRANKLIN MVUE
GECO009 391939 0790242 GEORGES CREEK AT FRANK.1 M.NORTH OF WESTPRT. MVUE
GLINO125 351531 0763145 AT BRIDGE ON CROMWELL BRIDGE RD. 5K
GUN25 192532 0763543 GLINPOWDER FALLS BRID.ON CROMWELL BRIL.ROAD SK
CGUNOD258 J93253 0763810 GUNPOWDER FALLS 4 END OF GLENCO RD. OLD BR.CR 5K
GUNO258 393301 9763810 END OF GLENCOE ROAD AT OLD BRIDGE CROSS 5K
GUNM76 394120 0764651 BRIDCE AT GUNPOWDER ROAD SK
GUNIMG 39412i 0764642 GUNPOWDER FALLS BRID.AT CUNPOWDER ROAD 5K
GWRNOI1S 392046 0764404 AT BRIDGE ON ESSEX ROAD IN VILLA NOVA SK
CWNOITS 392050 0764403  GWYNNS FALLS AT BR. ON ESSEX RD.IN VALLA NOVA SK
JON(184 392332 0763942 JONES FALLS NEAR BRIDGE FALLS RD.RT. 25 SK
JONI 84 392345 0761946 NEAR BRIDGE ON FALLS RD (MD. RT.25} AT § SK
MATO078 38358 O7H708  MATTAWOMAN CR.BRIDGE ON MD. ROUTE 5K
MONODG20 331617 077263) MONACACY R.BRIDGE ON MD.ROUTE 28 SK
MONOO20 381617 0772601 BRIDGE ON MARYLAND ROUTE 28 SK
MONO153 3ara9 0772134  BRIDGE ON REELS MILt, ROAD MVLIE
MONUT55 3913 0772251 MONOCACY RIVER BRIDGE ON REELS MILL ROAD MVUE
MONU26T BLAREES 772123 BRIDGI ON BIGGS FORD ROAD k14
MONU269 JE49 0772319 MONOCACY RIVER BRIDGE ON BIGGS FORD ROAD sK
MOMOS2E RESHER] 1771407 BRIDGEPORT BRIDGE ON MD ROUTE 140 USGS MWL
MONUSZE St 0771406 MONOCACY REAT BRIDGEPORT BR ON MD BT 97 CAG MVLUE
NBPMI2I Il 0785009 TOLL BRINGE AT OLDTOWN 5K
NBPH2A JUALH 0783645 NORTH BRANCH POTOMAC TOLL BR. AT OLIYTOWN sK
NOPOTS RUAAR 784403 WEST OF MOORES HOLLOW RD. AND ROUTE 51 5K
NNPOIO3 AL - 784354 T WEST OF INTERSECTION OF MOORESHOLLOW ROA SK
NPl Mlode R3S NORTH BRANCH POTUMAC AT BRIDGE ON RT.220 SK
NUPM6T AT 0785819 AT BRIDGE ON (1.8, RT. 220 SK
NS M JIEH 0Psi NBRADOTRAT BLOCM. UPSTOF CONDISAVA. K. 5K

¥n!



Table 2. Waler-quality site idantification numbers, latitude and lmgomde sile names, and type of analysis used fo estimats

loads or lrands for 202 daia sets representing 193 sites from the Nontidal Synthesis Program used in the 1997 Chesapeaka

Bay Program reevaluation—Continued

Water-quailty sit :
iden.::ilfica!tl‘:)n ¢ Latitude Longitude Sile name An;;y:ls
numbear
NBPOS34 392844 0790406 NORTH BRANCH AT BLOOMINGTON UPSTM OF CON SK
NPAQI65 393000 0765257  BRIDGE AT MD ROUTE 91 NEAR GAGE MVUE
NPADIGS 393014 076531 NORTH BRANCH PATAPSCO BRIAT.MD RT.91 GAGE MVUE
PATIN 76 391303 076424} AT BRIDGE ON WASHINGTON BOULEVARD (UIS. SK
PATOL 26 391305 0764224 PATAPSCO RAT BRI.ON WASHINGTON BLVD.LS KT'T 5K
PATO28S 91836 0764737 PATAPSCO R. AT BR. ON RT. 99 NR, HOLLO. GAGE SK
PAT245 91844 0764733 AT BRIDGE ON MD. RT. 99 NEAR HOLLOFIELD SK
PISON33 384153 0765913 RTE 210 CROSSING SK
50033 384154 0765910 MSCATAWAY CH. BRIDGE ON MD. RTE. 210 SK
*OTI471 390915 0773118 AT EASTERN TERMINUS OF WHITES FERRY 5K
POTI47] 390916 77318 POTOMAC R TERMINUS OF WHITES FERRY 5K
POT1472 390919 (0773121 POTOMAC RIVER WEST. TERM, OF WHITE FER. 5K
POT1595 391624 6773238 AT BRIDGE ON1LS. RT. 15 NEAR POINTOF RO MVUE
POT1595 391624 0773738 POTOMAC R, E END OF BIRD., UL.S. RT. 15 MVUL
POTI586 619 0773253 POQTOMAC RIVER{VA SIDE POINT OF ROCKS.{US SK
POTIN9G 381819 0773753 POTOMAC RIVER YA SIDE POINT OF ROCKS SK
POT1830 392605 0774811 AT GAGING STA. BELOW BRIDGE ON MD. RT. 3 MVUE
POTIE30 3606 07724304 POTOMAC RIVER AT GAG, STA. BE. BR. ON RT. 34 MVLIE
POT2386 394149 0781036 AT GAGING STATION 0.5 MILE BELOW BRJRT. MVUE
POT2386 IMIS 078157 POTOMAC R AT GAG STA (L5M BEL BR ON RT 522 MVUE
POT2766 39328 07S27I7 AT BRIDGE ON MD. KT. 51 NEAR PAW PAW W, MVUE
POT2766 IIFIT 0782718 POTOMAC R, BR, ON RT 51 NR PAW PAW W VAL MVUE
rRiN 385346 0770701  OTOMAC RIVER/CHAIN BRIDGE MVUE
PXTOS03 385719 1764140 AT BRIDGE ON US RT. 50 MVUE
PXTOG3 3853731 0764136 PATUXENT K. MD RT 50 BRIDGE, USGS GAG NOY 59440 MVUE
PXTOHOY 390700 0765231 PATR.AT GAGSTN. BELOW THE ROCKY GORGE DAM MVUE
PXTO972 JOLIES 07722 PAT.RAT BRIDGE ON MD.ET.97 NR LINITY CAGE SK
PXT0972 A9 0770323 AT BRIDGE ON MD. BT, 97 NEAR UNITY GAGE 5K
RCMOITI IRZYAL 077048 ROCKHOLD CR. 1.5 MILES Alh. MOUTH OF CR. SK
SAVOINRL 392547 07UMHM) SAVAGE RIVER AT MD RT. 135 MVLIE
SAVUINK 391889 0790406 SAVAGE RIVER AT MD13S MV
SENGOOH WG 0772024 SENECA CR. BRIDGE ON MD. ROUTE 112 sK
SLISHTN9 393NN W76TUM AT CONOWINGO DAM GAGING STATION  LISGS- MVLIE
SUISHN9 SO a7l LOWER SUSQUEHANNA AT CONG DAM STATION MV
TOWNIR MIZ0 A7HAIN AT GAGE NEAR BRIDGE ON OLDTOWN RID. USCS- 5K
WAL I 4R8G50 GAGING STATION DWNSTM FROM CONTLUTIBR ADY MVLIE s
WIS I 0FSIGS WILLS CR. GAG. ST, DOWNST, FR. CONFLIRRAD RUN MVLL :
WX 0045 JENSL 0764504 MIDSTILATWATST. UPPER MAR, 5K :
Virginia :
(16250 JRNRAY O7RS14d MIDDLE RIVER NEAR GROTTOES, VA MVUL
NIH27510 IRNFF A7RS01R - SOUTH RIVER AT TTARRISTON, VA I MVUI: Had :
O16295H 3346 07AI00 SOUTH FORK STHENANIDOATE RIVER NEAR LURAY, VA MVUI |
0163 MK JERARU ORI S FSHENANDOATLL RIVER AT FRONT ROYAL, VA MVUE i
O1GEVIKHRE FIRIRT 0765400 PESCATAWAY CREEK NEAR TAPPAT IANNOCK, VA MY
13




Table 2. Wa:er-qmmy site Idmﬂﬁ:sﬁm muntms: ’n‘tudoénd

Bay ngram reevaluation—Continued

i S w‘t&ﬁ

o s S a,mm;ﬁiu-a-em“‘h"

tmgiwdaﬁmmm ic}ld’fyﬁebfiﬁalysls ussd to estimate ‘ ‘f*“’
loads or trends for 202 data sets representing msmesmmmnﬁdalsmmesismgmmwed‘h the '1997 Chasapaake’

nger-c!qallly site _ ] Analysis

identilication Latitude Longitude Site name type
nuember

02037500 I7XUSE 0772605 JAMES RIVER AT RICHMOND, VA MVUE
1A ABROO).7H IS O7HOSH)  APPROX 0.2 MILES ABOVE RY.7 BRIDGE MYUE
FABRUN2.15 245 0772584 RT. 7 BRIDGE SK
LABRUN20.12 JRAGS 0774023 RT. 297211 ABOVE LAKE 5K
FABULDN2E MBI 0772659 RT. 28 PRINCE WILLIAM/FAIRFAX COUNTY 5K
IACANINIA.57 IS 077336 ROUTE 663 5K
LACTIQOO3.65 SN2 0772142 RT 1 BRIDGE{PRINCE WILLIAM-STAFFORD CO. LINE) SK
1ADUEMNLRG 385833 07714dp ROUTE 193 BRIDGE MVUE
1AGOO02.35 IS0 077%M1 ROUTE  BRIDGE SK
1AGOOU22.44 X4 0774200 RT. 734 BRIDGE 5K
EAHPROO3.R7 385740 0772552 DULLES AIRPORT ACCESS ROAD - LOUDOUN CO. SK
FAQPEN2S. 1) 391443 0750227 RT. 672 BRIDGE 5K
1AOPENIH.13 0852 O7A0526  RY. 655 BRIDGE (FREDERICK COUNTY) MVUE
1APIMON.15 383010 0770710 KT, 120 BRIDGE {(UNDER CHAIN BRIDGE}, GLEBE RD. SK
1AQUADN. 46 363356 0771945 RT. 1 {BUSINESS) BRIDGE SK
FASOTO0 34 IS4518 0774027 ROUTE 215 BRIDGE SK
EASUGH04 42 9T 07724 RT. 7 BRIDGE SK
1ATUSO00.37 I3 077301 ROUTE 653 BRIDCE SK
IBCDRO13.29 W0 074190 ROUTE 628 BRIDGE MVUE
LBCRODNO.43 ISSTIF (7R1126 RIVERTON CORD. BRIDCE SK
IBCSTO12.32 380743 0745941 ROUTE 794 BRIDGE (AUGUSTA COUNTY) MVUE
IBHKSH.Y6 4230 72721 ROUTE 648 BRIDGE BELOW LURAY SK
HOLEW02.91 I8WSS 0790014 APPROX. 0.3 MILES BELOW RT. 275 BRIDGE SK
IBLNVO01.22 I8324 07R4813 10 FT DOWNSTREAM QF RT 786 BRIDGE AT GAGING STA MVUE
IBMID05.81 382 07RR7AE  RT 726 BRIDGE AT GAGING STATION (ROCKINGHAM CO) MVUE
IBMDLIXN 83 SIS U7H5E4d ROUTE 769 BRIDGE MVUE
LBMDLO3A08 ISHET 07U ROUTE 742 BRIDGE SK
LBNEFSO.57 IRRNAR O7RIISE APPROX. 0.1 MILE BELOW RT. 340/522 BRIDGE SK
TBNS010,34 JSER36 (IPR201 KT 55 BRIDGE WARREN/SHENANDOQAH COUNTY MVUE
TUNISIYR.53 IS4 (PHSIM ROUTE 259 BRIDCE MVUL
1GNTHOILO5 M O7RS500 RT 693 AT QUARRY DOWNSTREAM FROM GAGING STATION MVUE
1BISG].36 IRATIT WBEGHD KT 55 BRIDCE MVUE
TBSMTOH. G0 ISR UTEIKGG RT 620 BRIDGE MVUL
1SS0, 56 IS RIS R 619 BRIDGE AT GAGING STATION MYUE
13550°054.20 IWISE 0TI T 211 BIRIDGE, EOF NEW MARKET MVUE
135S [ 10 ISR O7RIIR RT 708 BRIDGE SK
T3S /K7 50 T 0788005 BT 778 AT HARRISONBURG MVUE
18511 027,55 IR U7SSA29 ROUTE 664 BRIDGE - CETY OF WAYNESTHORO MvVUE
185U 22 REEE O7EM02 T BRIDGE SK
2-ALMIKRLYZ T WFTRAA BT S BRIDGE 5K
AP 2 ITINYT O 0FTIAE KL 3 BRIODGE SK
2-ALM6.38 ATIRE0F72RNG ROUTE 60 BRIDGE {CHESTERFIELD COUNTY) MVUL
2 AIU%),22 SINT O aFRnIn K 360 GOODES BRIDGE SK
LALP IS I OTSIROY WIS BRIDGE W QF FARMY [1.1E (PRINCE EDAWARD COL) 5K

=H



Table 2. Water-quality site idensification numbers, latitude and longitude, site names, and type of analysis used lo estimate
loads or trends for 202 data sels representing 193 sites from the Nontidamemesfs ngmm used in the 1997 Chesapeaka
Bay Program reevaluation—Continued

Water-quailty site

identification Latitude Longitude Sile name N:;:,f N
number
2-BCCO04.71 380410 0795350  RT. 39 AT GAGING STATION SK
2-BLPO0079 J8IL43 0793414 )T 614 BRIDGE 5K
2-BUF00Z.10 J73635  G7PHS52E  RT. 657 AT GAGING STATION SK
2-CFXM.67 I75904 (792940 DOWNSTREAM OF RY. 42 BRIDGE MVUE
2-CHK032.77 372544 7A220  RT. 155 BRIDGE SK
2-CHKD76.59 AZAN2 O77UMY RT. 625 BRIDGE 5K
2-CREON2 37 IZSEUS (FYSSI0 0 RT. 605 BRIDGE 5K
2-BACHX) 85 I7IIT 72620 RT. 1 BRIDCE 5K
2-HRDOI1.57 ABIBAS O7H2718 KT 637 BRIDGE 5K
2-JKS000.38 374718 0794652 RT. 727 IRON GATE SK
2-JK8023.61 I7ZA719 0R0MN3  JACKSON RIVER AT COVINGTON GAGE CITY PARK MVUE
2-|KS058.60 BRI 0795255 ROUTE 603 AT GAGING STATION - BATH COUNTY SK
2-JMSE17.35 37331 0773237 RT. 147 BRIDGE MVUE
2-JMS157.28 374013 0780513 RT. 45 BRIDGE AT CARTERSVILLE 5K
2-IMS189.31 374751 0782747 DOWNSTREAM APPROX 0.2 MILE BELOW RT. 20 BRIDGE MVUE
2-JMS229,14 373201 O7R4Y3Y KT 60 AT BENT CREEX MVUE
2-MS258.54 372420 0790890 RT. 2¢ SK
2-|M5275.75 IZ3048 0791950 BELOW BIG ISLAND 5K
2-JMS282.24 373528 0792251 KT 501 BRIDCE, SE OF GLASGOW SK
2-LAEO000 ST 0761953 BUOY 2-BETWEEN TANNER PT & LAMBERTS FTMOUTH) SK
2-MCMU05.12 6 07H3SIS RT 614 BRIDGE, W OF CHARLOTYESVILLE 5K
2-MRYD00.46 373754 092638 RT. 130 BRIDGE AT CLASCOW 5K
2-MRY014.78 IZ508 0792332 RT. 60 AT BEN SALEM WAYSIDE 5K
Z-MRYD38.10 375412 0792500 DOWNSTREAM OF RT. 39 BR. N OF ROCKBRIDGE BATHS MVUE
2-PNY005.29 74209 0790139 RT. 151 BRIDGE AT CAGING STATION NELSON/ AMHERST MVLUE
2-RKFO00.19 IZ4R57  UZHIRSA KT, 626 BRIDGE 5K
2-RRNM2.19 JEOSIZ 0782448 RT. 64% BRIDGE SK
2-RRS007.12 IG5 O7H2744 USTREAM OF KT, 29 BRIDCE 5K
2-RVYNOO1 .04 AR 07RN05  UPSTREAM OF RT 6 BRIDGE AT COLUMBIA SK
2-RVNIMS5 Y7 ARG O7EIGNL  'STREAM OF RT. 15 8RIDGE - FLUVANNA COUNTY SK
2-SFFT004.92 71638 0772443 RT. 1 BRIDGE 5K
2-TYEXH,30 731 784844 RT. 626 BRIDGE, ABOVE CONFL. WITH JAMES RIVER 5K
2-UPMO03 53 P3RS 0772026 RY | BRIDGE (BROOK ROAD) 5K
3150024 AFRIE 7654 20 M UPSTREAM FROM KT 691 BRIDGE (ESSEX COUNTY) MVLI:
3-RA 0653 JI 7R R 610 BRIDGE N
- ROHO0T.90 EIGA0 07R0504 ROUTE AL BRIDGE MVLUIL
3-RI'P0.R7 NI 07728 ROUTE 1, EREDERICKBURG SK
RN 47 10 IR 0774850 KT 15729 BRDCE CULPEPER/ FAUQUIER CO. 5K
B-MIPNGSA (7 AT WTFU9SA 162K MIDGE SK
SMITNOYE 7Y BT 7705 R as BInDGE SN
R-NARNNS L2 ISR OTFISAL STACL - RE MR (MOTTIIS BRIDGE) T omvur
s I'CTH02.2Y WRTI 077208 [T 601 RDGHE 1N
H-PMEOH2.34 M W771956 K eld BRIDGE MVUIL




Tablez.% itar-quality site
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Bay Program reevaluation—Continued
Water-quailly sit .
\domilication . Latitude Longltude Site name A‘:‘;‘Ly:'s
numbaer

8-5ARN01.11 374800 0773802 RT. 738 BRIDGE SK
8-YRKO11.14 371730 0763413 BUOY 34 SK
ST 334139 0771706 OCCOQUAN DAM 5K
STI0 384219 0772646 LAKE JACKSON (CCCOQUAN R. NEAR MANASSAS) SK
ST 384456 0773350 BROAD RUN NEAR BRISTOW SK
ST4) 84559 0772452  YATES FORD 5K
ST45 384812 0772659 YORKSHIRE 5K
STS0 334916 0772757 CUS RUN NEAR BULL RUN 5K
5T60 355321 0773414 BULL RUN NEAR CATHARPIN SK
5T70 384650 0774022 BROAD RUN AT BUCKLAND SK
hington

A7 385730 0765600 NEBRANCH AT RIVERDALE R. MVUER
GoOs8 39M56 0773033  GOOSE CREEK 5K
PIM15 385549 0770706 PIMMIT RUN 5K
QUA446 383356 0771945 QUANTICQ CREEK SK

15




Table 3. List of constituents contained in U.S. Geological Survey nontidal water-quality

database, 1972-96 _ AT
[1t%sec, cubic feet par second; mgA, milligrams per iiter; ugit, micrograms periter i . -

C"“cﬁ:m‘ Data description
STAID Station number
SNAME Station name
ACENCY  Colluction agency code
DATE Date of sample collection
TIME Time of sample collection
LAT Latitude
LONG Loagitude
HUC Hydrologic unil code
(LEHY Water temperature in degroes Colsius
60 Daily mean discharge, in i} sec
0061 Instantaneous d ischargu, in ft? [sec
Q0065 Stream stage, in feet
03076 Turbidity
000495 Specific conductance in micromhos per centimeter
00300 Dissolved oxygen in mg/L,
00400 pH, in units
00410 Total alkalinity a5 CaCOy, in mg/L
Q0530 Total suspendued salids at 105 degrees Celsius, in mg /L
GAGO0 Total nitrogen as N, in mg/L
00608 Dissolved ammonia as N, in mgfl
0610 Total ammonia as N, in mg /L
0613 Dissolvid nitrite as N, in mg /L
Q0615 Total nitrite as N, in mg /L.
00618 Dissolved nitrate as N, in mg /L
00620 Total niteate as N, in mg/L
00623 Dissolved ammonia plus organic nitrogen as N, in mg/L
00625 Total ammonia plus arganic nitrogen as N, in mg/L
00630 Total nitrate plus nitrite as N, in mg/L
00631 Dissolved nitrate plus nitrite as N, in mg/L
00665 Total phasphorus as 2 in mp /L
00666 Dissclved phosphorus as P in my/l
00671 Dissolved inorganic phosphorus as P, in mg/L
00680 Total organic carbon as C, in mg/L
681 Dissolved orpanic carbon as C, in mg /L
%00 Hardness as CaCOy, in mg/L
00915 Dissolved calcium as Ca, in mg/l.
(X125 Dissotved magnesium as M B inmg/L
0930 Dissulved soditm as Na, in mg /1L
K935 Dissolved potassium as K, in mp
(0940 Dissolved chiorine as O, in mg /L
U045 Dissalved sullate as 50, in my £1.
(1955 Silica a5 5il), in mg /L.
3221 Chilorophyila, in pg /1.
ROk | Chlewaphyll b, in pg /e,
32132 Chloraphyll ¢, inpg /i,
19934 Algal dry mass
S 54 Total suspunded sediment, in /L
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Table 6. Statistical dala for additional sites, dates, and constituents in the Nontidal Data Synthesis Program in the
Chasapeake Bay Basin listed by streamfiow site, load sile, and data-collection agency using the Minimum Variance
Unbiased Estimator (MVUE) madel {Cohn and others, 1983)

[Agency - PaDEP, Pennsylvania Depariment of Environmental Protection; USGS, U.S. Geological Survey; MADNR,
Maryland Department of Natural Resources; WashCOG, Metropolitan Washington Council of Goveraments: VaDEQ,
Virginia Department of Environmental Quality. '
Constituents - 00530, total suspended solids; 00600, tolal nitrogen; 00608, dissolved ammonia; G610, tota!
ammonia; 00618, dissolved nitrate; 00620, tolal nilrate: 00623, dissolved ammonia plus organic nitrogen; 00625, total
ammonia plus organic nitrogen; 00630, total nitrite plus nitrate nitrogen; 00631, dissolved nitrite plus nitrate nitregen;
00665, total phosphorus; 00666, dissolved phosphorus; 00671, dissolvad inorganic phosphorus. -

Statistics - p-value, measure of significance of regressior; slope (b), regression slope; percentage change, change in
load for indicated time period; shaded areas represent significant results at 95-percent confidence level] :

Stalistics
Streamflow sile Load site . Dates of estimaied
. e . P Conslitueni Por-
identification identification Agency code annual calendar Siope
number number year loads p-value {b) centage
change
Penngylvania
401503000 .~WQN0306 .- . PaDEP 00610 . 198595 . 00014, ~ 005 = 4§
41503000 WONO0H *alEP 00620 [955-495 AB02 -2 -22
15030 WONDG PaDEP {0630 1YK5-95 1249 -2 =20
01503000 - WOQN30S - PaDEP 00665 1985-95 . 0008 ~03 -34
01518700 WONO3Y FaldGP 520 1985-95
L OIS18700 " WQNG3L . i3S, PaDEP 00610 : 1985-95
01518700 WONO319 PaDT® (0620 1985-95
01518700 WQN0319 PaDEP 00630 1985-95

101518700

FWQND31Y

"PaDEP: . 00665 .. . 1985957

(1820000 W{QNG320 raper K530 1Y85-u6

5AEOL5200005:5 % - L WQIN0320D', @ PaDEP.. . - 00610 -1985-96".
01520000 WONOI2D raDEP (0620 198596
1520000 WONDI2G Pal):r (1630 198596
01520000 WONO320 Dalelr LKIGHS 19R5-960
AI53#X0 1 ED Qusil

JE01531000 ‘ PaDEP. 006040 889
1531000 Pangre 610 1988-96
01531000 WQNGI32 PaDEr 00620 198596 6800 a1 10
01531000 WQNO332 raDEe 0060 1984-96 0632 a1 1
HEI M) WONOIE? {"aD:r 1665 194896 2029 - -4
1532000 WONO3IN raEDP 0530 1985-96 870 12 300
01532000 WQNO318 " - PaDEP 00610 1985-96 0357 -05 - -48
01532000 WQNO0318 _ PaDEP 00665 198596 - 0010 - -05 -49
UI53.3000 WONUMY a0 R PYB5-U0 _HOAG -m =14
01534000 WQNQ317 PaDEP 00610 198596 o012 T-0s ., 52
15340000 WONOI? LZal>iir (062X [VE5-4) . A7 K -2 -4
LS00 WOINDALT i 10A10 [RUIERT (O, JRRA - -12
01534000 WONO0317 PaDEP 00665 1985-96 0002 -04 At
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Table 6. Statistical data for additional sites, daltes, and conslituents in the Nontidal Data Synthesis ngraqr in
the Chesapeake Bay Basin listed by flow site, load site, and data-colfaction agency using the Minimum Varfance
Unbiased Estimator (MVUE) model

’ od Statistics

Streamflow site Load site . Dates of estimal

identilication idenlification Agency Cor:::g:em annual calendar Slope Per-
number number year loads p-value ) centage

change

01536000 WONGIT3 | PaDEC - 0063077 - CA955:96 PR GO0 LI L0 OREARNETe 1T
HES3GI00 WONGI13 raDER 00610 1985-96 3547 -02 -26
OISR WONOA1 raDEP 00620 1985-96 5969 o0 15
(153K WONOILD eaDEP 630 1985-96 RoRs 0 14
01536000 WQN0313 PaDEP 00665 198596 ¢ 77 0000 ~05 44
01536500 WQN0302 ~ PaDEP
01536500 WQNO302 - PaDEP
01536500 WQONO302 . PaDEP :
01536500 WOQN0302 PaDEP 00665
HERTHATH WONOID ral it (W53 1Y58-94 it
01538000 WQNO0310 PaDEP 00610, 07 . 11988-94 ¥l 8.5
LRI WONG310 PabEP 00620 1988-94 -0
04336000 WONDIT I'aldED 00630 1Y8R-94 6.5
535000 WONDIO PabEP 665 1988-94 -15

[H 5 LN WONOLGG
01541000 WND406-,
01541000 - © - WQNO406",
01541000 = - WQNOD4D6
01541000 - . WQNGO6, " 5

PabEr (X530

D54 150X) WONO422, ADEP 00530
- ;01541500 .~ onir 422 DED 0061

01541500 QN4 PaDEP.

OIS11500 WON(H22 PaDip

01541500 | WONG22' . L PaDEP

01543000 . } _PaDEP.

01543000 - £ - WQNOA20 1 57 PaDEP-, 7. 5" = 006107
Q54000 WONDI T mpEr 620
01543000 Y OWOQNOA0, ' PaDEP . - - 00630
01543000 WQNO420 - PaDEP 00665
V1511000 WONGIR RHE (5 198896 1S Lty
01544000 WQNB419 " PaDEP 00610 198896 . . - 009% - -06
015000 WONOIY PalgL (0620 LUSK Y6 yyr
01544000 WQNO419 PaDEP 00665 1988-86 . . .0000 - 09
D550 WINIH Y [RRTDIR N [ T9RE-MH 3H07 -
01545000 WQNO434 PaDEP 00610 1988.96 0004 -08
] RIRINKY \\'-QNHJ-.‘-J 1*a 02 G20 195590 594l iH
01545000 WOND434 " PaDEP . 00665 1988-96 0000 -06

7
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Table 6. Stalistical data for additional sites, dales, and constiluents in the Nontidal Data Synthesis Program in
the Chesapeake Bay Basin listed by flow site, load site, and data-collection agency using the Minimum Variance
Unbiased Estimator (MVUE) modef '

Statistics
S_trearrlaflow site . Load sil.e Conslituant Dates of estimated
identification identification Agancy code annual calendar Slope Per-
number number year loads p-value (b) centage
change
1apEP 0530 1985-95 0.6903 .03 26
] PaDEP 00610 198595 0000 -10 —69
o PaDEP 00620 1985-95 L1800 .m 15
' PaDEP 00630 1985-95 0290 01 13
PaDEP 00665 1985-95 0000 -06 ~23
01547200 . WONO413 PaDEF 00530 198596 0317 -12 78
01547200 - WQN0413 PaDEP 00610 1985-96 0000 -15 -86
Q1547200 Lo WONO413 PaDEP 00620 1985-96 0230 .0t 19
01547200  WONO4I3 PaDEDP 00630 1985-96 0277 01 18
01547200 WOQN0413 PaDEP 00665 1985-96 0000 -09 -09
1} 547950} WONOI23 PalDER (053U 1985896 AR68 — 10 67
UAI74950 WOQNGH22 alE ) 10 198896 177 —(H -33
(S50 WOQONIH23 PalEr 00620 [PRLENY 4240 - -1.5
01517950 WONU423 Falyire 063 198596 135S K] 150
{1550000 WONOHY PabDie 0530 HYR5-96 G <01 4.5
GI550000 TWON0409 PaDEP 00610 1985-96 0057 -.05 -46
Q1550000 ) WOQN04Go PaDEP 0620 1985-96 0000 04 55
(1550000 WOQNO40s FPaDEP 00630 1985-96 0500 03 39
01550000 WOINGMO9 PaDEP LE ) 1985-96 0029 -.06 ~51
01551500 WQNHR Palyip ;0530 1985-96 5544 o3 A6
551500 WQNO402 Iratyire 00610 198596 9294 - -3
(1551500 WONOH2 Paper 620 1955-90 AA7s A 42
UIR515(K) WONOI2 IAthIb 0630 1955-96 304 T 15
551500 WQNU402 ald” H0665 195396 sy -03 -30
(A52000 WQNOUS PaEl® 530 [983-96 2120 -5 4
01552000 WOQNO408 PaDEP 0061¢ 1985-96 0000 -058 —64
01552000 - WOND408 PaDEP 00620 195596 0800 04 65
£1552000 WOQN0408 PaDEP 00630 1985-94 0222 0 47
01552000 WONO408 raDEP 00665 1985-96 0001 =07 58
01554000 WONG203 *aDEP 00610 1955-95 014 -6 -53
U550 WONUS i X200 198505 1206 ) B
[ORESITHY WONU20R alM:ie 13 {URI-Y5 ERISE| ] BN
(1554000 WOQN0203 PaDLEP 00665 1985-95 0006 -6 -5
RSN WINGr Y PalM: X530 14955490 RELTH s 25
LHESSNH) WONG HNMIHE G 4R -46 07 - AH a5
01555000 WQND219 PaDED 00620 1988-96 0238 —02 -22
PR WINGD (DS TH L 0630 sk A1RNS- s ™
01555000 WQNQ229 Pal>EP 06665 1988-96 0238 - -33




Table 6. Siatistical data for additional sites, dates, and constituents in the Nontidal Dala Synthesis Program in
the Chesapeake Bay Basin listed by flow site, load site, and data-collaction agency using the Minimum Variance
Unbiased Estimator (MVUE) mode!
Statistics
S_!reamllow. sila . Loqq sitg Constiluent Dates of eslimated
identitication identification Agency code annual calendar Slope Pa-
number number year loads pvalue (t) cenlage
change
01556000 WQN0224 PaDEP 00610 - 198595 0.0000. ~ -0.14 -
01556000 WQN0224 PaDEP 00620 194595 Tl
01556000 WQN0224 PaDEP 00630 198595 -3
01556000 WONO224 PaDEP 00665 1985.95 -10
01558000 WOQNO217 PaDEP 00610 1985-95 0000 -12 -79
U1SSHKI WONOZI7 PabER 00620 1988-95 1254 o1 6.9
111 SR WOQNO217 PaDER XI6X0 198595 0931 - -14
01558000 WQNe217 PaDEP 00665 1985-95 0000 =11 =79 i
1
01562000 WQN0223 PaDEP 00610 1985-95 0000 -14 -85 ]
O1562KX WONGL223 Paldicr 620 E9H5-95 ans m .6
01562000 WONBDA PalEP (60 198595 o632 o1 16 ]
01562000 WOQNG223 PaDEP 00665 1985-95 0000 -10 74 :
t
DI5GSU) WOND2A a0 QLR 1Y88-96 o6l -q2 -2 l
150501 WONU2AS STHE IS 198596 i3 -l -1 i
D1 S6RIN WONI245 W SIHY 0620 1488-96 23673 —IX) -2.0 |
0156500 WONEAS DAl 060 148896 1295 -2 -2 i
0136800 WOQN2I3 Palyi DGO 1988-96 0534 - -3 l
HEFTH WONU213 PaldEI 0530 1958-95 #271 A i3 _
GIA7IXKNI WONU2 1S PaDED O 1989.44 4232 IV O ‘i
Q7KK WONIIEY - (RRDTHY 0065 1+ 1958895 3852 -4 -32 !
HISU000 WONIZES I"al>Er (0620 19RH-96 As07 01 71 i
01570000 WQNG213 PaDEP 00623 1989-94 029 -06 -37 :
VISFRNY WONI2 LY IalyEn w625 [989-y4 A4 - gh ]
UISFIRK N WONG2 LY RBTHE 630 198495 1138 M &
01570000 WQN0213 PaDEP 00665 1988-96 . 0448 -4 34
01570000 WQNO213 PaDEP 00666 198994 0047 - -08 49
01570000 WQNO0213 PaDEP 00671 198994 L0000 -39 98
01570500 01570500 USGS 00608 198596 ' 0000 -7 63
01570500 01570500 usGs 00631 1985-96 0175 -02 -
01573560 WOQNG211 PaDEP 00610 1985-95 0000 -1 -70
MEFALIA] WONUTIE [PABTHE Wh20 148595 ER S At 1.3
L5700 WHENLID | ral i (W30 [4HA-U5 Y47 i it
01573560 WONO211 PaDEP 00G65 198595 0000 -06 -57
137 1IN WONDZ T Pal ¥l LU |9dY-95 HUS -~ AHE -4
AT WONN 0 A 0620 19595 A2 - -
) RIRYE T WeNe IRRTRIN 30 - 1985495 G180 Al -G
01574000 WOQNOZ{G PaDEI 00665 1945-85 0000 07 ~62 o




Table 6. Statistical data for additional sites, dates, and constituents in the Nontidal Dala Synthesis Program in
the Chesapeake Bay Basin listed by flow site, load site, and data-collection agency using the Minimum Variance
Unbiased Estimator (MVUE} model

Statistics
S_trean:l!lcmr_ site . Loa}q sitg . Constituent Dales of estimaled —
identification identification Agency code annual calendar Slope r
number number year loads p-value {b) centage
change
. 7 00530 T it 198594 0 00006 -0.11 - =72
100610 198594 0000 ~29 98
006207 198896 Y1 oo 05 70
00630 198594 0002 06 90
01575500 - 00665 1988-96 0000 =10 —67
01576520 01576520 . UsSGSs 00530 199396 R LS =24 -76
01576520 01576520 UsGSs 0600 1993-96 3544 - ~7.1
01576520 01576520 LUSCS 060 1949396 A206 -8 -3
01576520 DES76520) Uses 00610 199396 5403 Fik} 20
01576520 01576520 uUsss 620 199396 8762 I 21
01576520 01576520 ULCS 1N)623 199396 1238 -3 =53
11576520 01576520 UsGs 10625 199396 450 m i
015765320 01576520 UsQGs 00630 1993-%6 8368 o 28
11576520 (1576520 UsGs X665 199396 7724 o2 Y4
01576520 O157652¢ Uses e 199396 ABY7 (A i
01576520 01576520 uses 71 1Y93-96 1234 27 51
01576540 - . 01576540 UsGs 00530 S 199396 .0000 -31 -B6
01576540 - - . 01576540 UsGs 00600 199396 0084 04 -19
01576540 OLS76540 USCs 00608 199396 3432 - {05 -i6
01576_540 01576540 USGS 00610 1993-96 © 0000 -25 78
11576540 01576540 UsGs 620 199396 AR - 4.1
01576540 1576540 LSS H23 1993-96 9553 00 12
(115765410 01576540~ USGS 00625 199396 4150 414 24
(1576541 01576540 UseGs (30630 199396 5435 -4 -a7
01576540 01576540 USGS 0665 1993-96 A7Ka K13 56
576540 M576540 UsGs OUGAG 199396 128 -2 -2
01576540 V1576540 Uses Bo671 1993-96 A8 Rie) 57
01576540 01526541 uses © R0154 1993-96 DR32 24 20
01576787 WQON0204 PaDEP 06600 199394 omns ~08 ~30
01576787 . = WQNO2M - PaDEP 00620 1993-94 0059 -9 -31
01576787 WOQNG204 PaDE?P 00630 1993-94 0057 -9 -31
01 576787 WOQNOTY alyegr {6ns 199399 0675 2 120
V1576757 WONO2M IREINT U066 1499394 REE NE| frf
V1614500 WONOS Fabyir tns3a 199196 2308 E| Y
614500 WONOS IRTHE Al 1991 .94 AUy o7 A
U1614500 WONO0501 PalDEr 00620 199194 0147 -03 -21
01614500 WONIS01 PapER 00630 189196 0142 -03 -21
01614500 WQNOSMH PaDEP 00665 199196 D035 -0& —14
Maryland
UEReR K SRR Ust S et [988-9% s - n
HNRYATIT] LU R AT [ (Idq - [4457 Y6 A7 1] thn
Y [R210 TR L4t 4 LI B 1980 45 [P i I
(1594670 01594570 Uses 0G0 1988-95 2009 5 -3
[AE U ITYAS L vy, [N AN LR [esm thy A ] S

L




Table 6. Statistical dala for additional sites, dates, and constituents in the Nontidal Data Synthesis Program in
the Chesapeake Bay Basin listed by flow site, load site, and data-collection agency using the Minimum Variance
Unbiased Estimator (MVUE) modet

Slatistics
S-treanji Iow_ site _ Loafl silg Constituent Dates of estimated o
identification identification Agency code annual calendar Slope ar-
number number year loads p-value () centage
change
01594710 01594710 USGS 00530 1985-96 0.0041 0.10 260
H15947 10 (1594710 [T [LEEE S 19U85-9G ROF. (Y - (X} -1.8
DIS947 10 UER94710 UsGs (NI K {9RS-90 VAT m Y3
IS I UESY94710 Ush BoH1S 1985-95 491 ii] 1
15947 10 U710 Usls 625 1455490 SH95 -4 1
15947 10 01594710 LSS 3L 195596 L kY| 21 20
01594710 01594710 UsGs 00665 1985-96 0050 =06 -58
HISY47 10 Q1594711 LSS (K11 198546 ) L2054 2 i
HISYd7 10 01594710 Us{s RIR*] FURL-U Bhut AW Al
HISY75(8) SAVNGRZ MJIDNR 53 1Y88-9n 1935 =03 B 1Y
01597500 SAV0037 MJDMR 00600 1985-96 000G -4 -2
L 5975010 SAVINR7 MADNR {HIE 1985-96: 2779 -2 =22
01597500 SAVI037 MAIDNR 004625 1985-96 0019 -4 46
01597500 SAV3T WMADNR 00665 198596 0333 -4 —45
LHETSW WILUo013 MAlINI LKI530 1YY i-Y6 Vit h A2 7
Q1601500 WIL0013 MdADNR 00600 1991-% 0012 -7 —i0
0160156 WILDO013 MADNR 00608 199196 £265 11 120
01601500 WIL0Q13 MdADNR 00625 1991-9% 0331 -9 —49
OI60 1500 WILIXI 3 MM (R W91-96 956 Y -A7
OIS0 WILIXID MALIN R {KIGAG 1491-96 YT -4 -4
AL IRYEY 1"O127 00 MADNR U530 19H5-490 AN - ]
OO TR 1"O127660: MUIINR tHIAN) 1985-46 632 ~im —14
01610000 POT2766 MdADNR 00608 1985-96 0000 =08 -68
01610000 POT2766 MADNR 00625 198595 0010 - -39
LG TOEHRY POV 76 MAIIMR 163 Y996 27 -1 24
01610000 POT2766 MJADNR 00665 1985-96 0000 -7 —£1
01614500 01614500 UsGs 00608 1993-96 0021 -21 -71
01614500 01614500 LSGS Doe18 1993-96 DME =05 =26
I ERIL UlalL500 UsGs (623 1993-96 A3 —id -22
T BRI U6 1450 LSS (125 1993496 5770 =i -1%
01614500 CONO0I80 MADNR 0630 1991-96 D446 -03 -18
01614500 01614500 LSGs D631 1993-96 0013 -.05 ~25
I3 HIFAE R LI=E0S 5 Y9440 il -0 L'
i A5 a4 LIsE S s TY993-90 FaAw -02 g
01014500 OlG 14500 USGS 00671 199396 0241 =08 -37
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Table 6. Statistical data for additional sites, dates, and constituents in the Nontidal Dala Synthesis Program in

the Chesapeake Bay Basin listed by fiow site, load site, and dala-collection agency using the Minimum Varlance

Unbiased Estimator (MVUE) mode!
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identification idendification Agency code annual calendar Slope r
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Table 6. Statisticat data for additiory
the Chesapeake Bay Basin jistad

al sitas, dates, and constituents in the Nonlidal Data Synthasis Program in -
by flow site, foad site, and data-collection agency using the Minimum Variance

Unbiased Estimator (M VUE) modei
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Table 6. Slalistical data for additional sites, dates, and constituents in the Nonlidal Data Synthesis Program in

the Chesapeake Bay Basin lisled by flow site, load site, and data-collection agency using the Minimum Variance
Unbiased Estirnator (MVUE) model
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Table 6. Stalistical data for additional sites, dates, and constituents in the Nontidal Data Synthesis Program in

the Chesapeake Bay Basin listed by flow site, load sile, and data-collection agency using the Minimum Variance

Unbiased Estimator (MVUE} model

Statistics
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