RESULTS
Water Quality

During fiscal year 2002, water quality in
approximately two-thirds of the Group 1 and
Group 2 interstate streams continued to meet
designated use classes and water quality
standards (Table 9, Appendix D). Eleven out
of the 30 sites had parameters exceeding
water quality standards. The parameter that
most frequently exceeded water quality
standards was total iron (Table 10, Figure 5).
Most of the samples in which total iron
exceeded the standard were from the river
sites. Only 25 out of 2,784 total observations
exceeded water quality standards.

Biological Communities and Physical
Habitat

RBP III biological data for New York-
Pennsylvania, Pennsylvania-Maryland, river sites,
and Group 3 streams are summarized in Tables 11
through 14, respectively. A high rapid
bioassessment protocol score indicates a low
degree of impairment and a  healthy
macroinvertebrate population. RBP III results for
each site can be found in the “Bioassessment of
Interstate Streams” section, beginning on page 44.

RBP III physical habitat data for New York-
Pennsylvania, Pennsylvania-Maryland, river sites,
and Group 3 streams are presented in Tables 15
through 18, respectively. A high score indicates a
high-quality physical habitat. RBP III physical
habitat and biological data are summarized in
Figures 6 through 9.

New York-Pennsylvania streams

New York-Pennsylvania sampling stations
consisted of nine sites located near or on the New
York-Pennsylvania border. The biological
community of one (11.1 percent) of these streams
was nonimpaired. Six streams were slightly
impaired (66.7 percent), and two streams were
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moderately impaired (22.2 percent). None of the
streams were severely impaired. Seven of the
New York-Pennsylvania sites had excellent
habitats (77.8 percent). Two sites (22.2 percent)
had supporting habitats, and no sites had partially
supporting or nonsupporting habitat. Holden
Creek, Cascade Creek, Little Snake Creek, North
Fork Cowanesque River, and Trowbridge Creek
were not sampled for macroinvertebrates during
the summer due to drought conditions. Cascade
Creek and Little Snake Creek were sampled
quarterly throughout the rest of the year for water
quality.

Pennsylvania-Maryland streams

The Pennsylvania-Maryland interstate streams
included eight stations located on or near the
Pennsylvania-Maryland border. Five (62.5
percent) streams were designated non-impaired,
using RBP III protocol designations. Three sites
(37.5 percent) were slightly impaired, and none of
the sites were moderately impaired or severely
impaired. Five (62.5 percent) of the
Pennsylvania-Maryland border sites had excellent
habitats. Two sites (25 percent) had supporting
habitats, and one site (12.5 percent) had partially
supporting habitat.  None of the sites was
designated nonsupporting in habitat. Scott Creek,
which was not sampled for macroinvertebrates
due to drought conditions, was sampled
throughout the rest of the year for water quality.
Island Branch is not sampled due to its small size.

River sites

River sites consisted of ten stations located on
the Susquehanna, Chemung, Cowanesque, and
Tioga Rivers. One station (SUSQ 10.0) is not
sampled for macroinvertebrates due to deep water
and a lack of riffle habitat at the site. The
biological communities of four out of nine sites
(44.4 percent) were nonimpaired, three sites
(33.3 percent) were slightly impaired, and two
sites (22.2 percent) were moderately impaired.
Six of the nine sites (66.7 percent) had excellent
habitats. The remaining three sites (33.3 percent)
were supporting.



Table 9. Stream Classifications

Stream Pa. Classification * N.Y. Classification *
Apalachin Creek CWF C
Babcock Run CWF C
Beagle Hollow WWF C
Bentley Creek WWF C
Bill Hess Creek WWF C
Bird Creek CWF C
Biscuit Hollow CWF C
Briggs Hollow CWF C
Bulkley Brook WWF C
Camp Brook WWF C
Cascade Creek CWF C
Cayuta Creek WWF B
Chemung River WWF A
Choconut Creek WWF C
Cook Hollow CWF C
Cowanesque River WWF C
Deep Hollow Brook CWF C
Denton Creek CWF C
Dry Brook WWF C
Little Snake Creek CWF C
Little Wappasening Creek WWEF C
North Fork Cowanesque River CWF C
Parks Creek WWF C
Prince Hollow Run CWF C
Russell Run CWF C
Sackett Creek WWF C
Seeley Creek CWF C(T)
Smith Creek WWF C
Snake Creek CWF C
South Creek CWF C
Strait Creek WWEF C
Susquehanna River WWF B
Tioga River WWF C
Trowbridge Creek CWF C
Troups Creek CWF C
Wappasening Creek CWF C
White Branch Cowanesque River WWF C
White Hollow WWF C
Stream Pa. Classification Md. Classification *

Big Branch Deer Creek CWF I11-P
Conowingo Creek CWF 1-P
Deer Creek CWF 111-P
Ebaughs Creek CWF 111-P
Falling Branch Deer Creek CWF IV-P
Long Arm Creek WWF 1-P
Octoraro Creek WWE-MF IV-P
Scott Creek TSF I-P
South Branch Conewago Creek WWF 1-P
Susquehanna River WWF 1-P

* See Appendix D for stream classification descriptions
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Table 10. Water Quality Standard Summary

Standard Number of Number
Parameter Standard Value Observations | Exceeding Standards
Alkalinity Pa. aquatic life 20 mg/l 87 4
pH Pa. aquatic life 6.0-9.0 87 1
N.Y. general 6.5-8.5 56 2
Dissolved Oxygen  |Pa. aquatic life 5.0 mg/l (CWF), 4.0 mg/l (WWF) 87 2
N.Y. trout waters 5.0 mg/1 (trout), 4.0 mg/1 (nontrout) 56 1
Dissolved Iron Pa. aquatic life 0.3 mg/1 87 1
Total Iron N.Y. aquatic (chronic) 300 pg/l 56 9
Total Aluminum N.Y. aquatic (chronic) 100 pg/l 56 5
Alkalinity

Total Aluminum
20%

16%

pH
12%
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12%

Total Iron
36%
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4%

Figure 5. Parameters Exceeding Water Quality Standards
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Group 3 Sites

Group 3 sampling stations consisted of
21 sites on small streams located along the New
York-Pennsylvania border. Four of the 21 sites
sampled (19 percent) had nonimpaired biological
conditions. Eleven sites (52.4 percent) were
slightly impaired, four sites (19 percent) were
moderately impaired, and two sites (9.5 percent)
were severely impaired. Ten (47.6 percent) of the
Group 3 sites had excellent habitat scores. Seven
sites (33.3 percent) had supporting habitat
conditions. Four sites (19 percent) were
designated partially supporting.

Trends Analysis

A summary of trend statistics is presented in
Table 19. The statistical trends were simplified
into trend categories: a highly significant
(p<0.05) trend that was increasing (INC) or
decreasing (DEC); a significant (p<0.10) trend
that was increasing (inc) or decreasing (dec); or
no trend (0). The trend categories are presented
for both the concentration and the flow-adjusted
concentrations. In Tables 20 and 21, weighted
values were assigned for each station, and an
average weighted value was calculated to indicate
the strength of an overall trend for each variable.
Each category was given a value: -2 for DEC, -1
for dec, 0 for 0, +1 for inc, and +2 for INC. An
average value was calculated for each parameter.
An analysis of “strong decreasing trend” required
an average weighted value of less than —1.50. An
analysis of “decreasing trend” required an average
value between —1.00 and —1.50. Conversely, an
average weighted value of greater than +1.50
represented a “strong increasing trend” and an
average weighted value between +1.00 and +1.50
represented an “increasing trend.” An analysis of
no trend was indicated by a value of —1.00 to
+1.00.

Detailed results of the Seasonal Kendall Test
are presented in Appendix E, Tables E1-E8. The
statistics include the probability, (P), slope
estimate (b), Kendall’s Tau median, and percent
slope. The median was calculated from the
median of the entire quarterly time series. The
percent slope was expressed in percent of the
median concentration per year and was calculated
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by dividing the slope (b) by the median and
multiplying by 100. The percent slope identifies
those stations for which trend slope (b) is large
with respect to the median value. Table 55
provides a summary of detected trends and overall
direction.

Total suspended solids

Trend analysis results for total suspended
solids are presented in Appendix E, Table EI.
Concentration values at the stations showed
strong, increasing trends at Cowanesque River
and Deer Creek, and increasing trends at
Chemung River, Susquehanna River sites 44.5,
340, 365, and Troups Creek. Only one decreasing
trend was calculated at Tioga River for
concentration analysis, and no decreasing trends
were calculated for flow-adjusted concentration
analysis. Two strong, increasing trends at Deer
Creek and Susquehanna River 365 and one
increasing trend at Octoraro Creek were
calculated for flow-adjusted concentration
analysis (Table 19). There were no overall trends
for unadjusted concentrations or flow-adjusted
concentrations, indicated by weighted average
values of 0.53 and 0.33 (Tables20 and 21,
respectively).

Total ammonia

Total ammonia trend analysis results are
presented in  Appendix E, Table E2.
Concentration values showed strongly decreasing
values at all sites except Scott Creek and Troups
Creek, which had values of zero (Table 19).
Flow-adjusted concentrations indicated strongly
decreasing trends at Cayuta Creek, Chemung
River, Ebaughs Creek, Tioga River, and
Susquehanna River sites 44.5, 289.1, 340, and
365, and decreasing trends at Cowanesque River,
Deer Creek, and Susquehanna River site 10.0
(Table 19). There was an overall strong
decreasing trend in concentration with a weighted
value of —1.73 (Table 20), and a decreasing trend
with a weighted value of —1.27 in flow-adjusted
concentrations (Table 21).



Total nitrogen

The results of trend analysis for total nitrogen
are presented in Appendix E, Table E3.
Concentration values at the Group 1 stations
showed strongly decreasing trends at Chemung
River, Cowanesque River, Tioga River, Troups
Creek, and Susquehanna River sites 10.0, 289.1,
340, and 365, decreasing trends at Cayuta Creek,
a strongly increasing trend at Conowingo Creek,
and an increasing trend at Deer Creek (Table 19).
Flow-adjusted concentrations indicated strongly
decreasing trends at Cayuta Creek, Chemung
River, Cowanesque River, Tioga River, and
Susquehanna River sites 10.0, 289.1, 340, and
365. A decreasing trend was found at Scott
Creek. A strongly increasing trend occurred at
Conowingo Creek (Table 19). Overall, there was
no trend in concentration, and a decreasing trend
in flow-adjusted concentrations, with average
weighted values of —0.93 and —1.00, respectively
(Tables 20 and 21). Note that a strong increasing
trend for total nitrogen in both concentration and
flow-adjusted concentration was found in
Conowingo Creek, which is a Pennsylvania-
Maryland border stream heavily influenced by
agriculture.

Total phosphorus

Trend analysis results for total phosphorus are
presented in  Appendix E, Table E4.
Concentration values showed strongly decreasing
trends at all sites except Chemung River, which
had a decreasing trend, and Ebaughs Creek and
Scott Creek, which had no trend (Table 19).
Flow-adjusted concentrations showed strongly
decreasing trends at Cayuta Creek, Chemung
River, Conowingo Creek, Deer Creek, Octoraro
Creek, Tioga River, and Susquehanna River sites
10.0, 44.5, 289.1, 340, and 365. Decreasing
trends were found at Cowanesque River and Scott
Creek, and an increasing trend at Troups Creek
(Table 19). Overall, there were strong decreasing
trends in unadjusted phosphorus concentrations
(average value = -1.67) and flow-adjusted
concentrations (average value = -1.53) (Tables 20
and 21). The decreasing trend may be due to a
decrease of phosphates in detergents, to the
application of agricultural Best Management
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Practices (BMPs), and to
wastewater treatment plants.

the upgrade of

Total chloride

The results of trend analysis for total chloride
are presented in Appendix E, Table ES5.
Concentration values showed strongly increasing
trends in all sites, except Scott Creek and Tioga
River, which had no trends (Table 19). Flow-
adjusted  concentrations indicated strongly
increasing trends at Chemung River, Conowingo
Creek, Deer Creek, Octoraro Creek, and
Susquehanna River sites 10.0, 44.5, 289.1, 340,
and 365, and an increasing trend at Ebaughs
Creek (Table 19). Overall, there was a strong,
increasing trend in concentration (average
weighted value = 1.73) and an increasing trend in
flow-adjusted concentrations, (average weighted
value = 1.27) (Tables 20 and 21).

Total sulfate

Trend analysis results for total sulfate are
presented in  Appendix E, Table E6.
Concentration values at the stations showed
strongly decreasing trends at Cayuta Creek,
Chemung River, Cowanesque River, and Tioga
River, a decreasing trend at Troups Creek, and
strongly increasing trends at Deer Creek and
Ebaughs Creek (Table 19). Strongly decreasing
trends were found at Cayuta Creek, Chemung
River, Cowanesque River, Susquehanna River site
44.5, and Tioga River, decreasing trends at Scott
Creek and Troups Creek, and increasing trends at
Deer Creek and Ebaughs Creek indicated by flow-
adjusted concentrations (Table 19). There were
no overall trends in concentrations and flow-
adjusted concentrations, with weighted values of
-0.33 and —0.67, respectively (Tables 20 and 21).

Total iron

Total iron trend analysis results are found in
Appendix E, Table E7. Group 1 concentration
values showed strongly decreasing trends at all
sites, except Cowanesque River, Scott Creek, and
Troups Creek, which had no significant trends
(Table 19). Flow-adjusted concentrations
indicated strongly decreasing trends at Chemung
River, Conowingo Creek, Deer Creek, Ebaughs



Creek, and all Susquehanna River sites, and
decreasing trends at Octoraro Creek and Scott
Creek (Table 19). Overall, there was a strongly
decreasing trend in unadjusted concentrations
(average value = -1.60), and a decreasing trend in
flow-adjusted concentrations for iron (average
value =-1.33) (Tables 20 and 21).

Total aluminum

The results of trend analysis for total
aluminum are presented in Appendix E, Table ES.
Concentration values at the Group 1 stations
showed strongly decreasing trends at Conowingo
Creek, Octoraro Creek, and Susquehanna River
sites 10.0 and 44.5, a decreasing trend at
Susquehanna River site 289.1, and an increasing
trend at Scott Creek (Table 19). Flow-adjusted
concentration values showed strongly decreasing
trends at Conowingo Creek, and Susquehanna
River sites 10.0, 44.5, and 289.1, a decreasing
trend at Susquehanna River site 365.0, and a
strongly increasing trend at Tioga River
(Table 19). There was no overall trend in either
concentrations or flow-adjusted concentrations,
indicated by a weighted value of -0.53 and -0.47,
respectively (Tables 20 and 21).

Total manganese

Trend analysis results for total manganese are
presented in  Appendix E, Table E9.
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Concentration values showed strongly decreasing
trends at Cayuta Creek, Chemung River,
Conowingo Creek, Deer Creek, Octoraro Creek,
Scott Creek, Tioga River, and Susquehanna River
sites 10.0, 44.5, 289.1, and 365. The only
increasing trend was a strongly increasing trend at
Cowanesque River (Table 19). Flow-adjusted
concentrations showed strongly decreasing tends
at Cayuta Creek, Chemung River, Deer Creek,
Tioga River, and Susquehanna River sites 10.0,
445, and 289.1, and decreasing trends at
Conowingo Creek, Ebaughs Creek, and Scott
Creek (Table 19). Overall, there were decreasing
trends in unadjusted and flow-adjusted manganese
concentrations with average values of -1.33 and
-1.13, respectively (Tables 20 and 21).

Water quality index

Trend analysis results for the WQI are
presented in Appendix E, Table E10. Only a few
strongly increasing trends were calculated for
WQI. Concentration values showed a strongly
increasing trend at Ebaughs Creek, and flow-
adjusted concentrations had strongly increasing
trends at Deer Creek, Ebaughs Creek, and Troups
Creek (Table 19). There were no overall trends
for WQI values with an average weighted value of
0.13 for concentrations and an average weighted
value of 0.4 for flow-adjusted concentrations
(Tables 20 and 21).
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