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STATION DESCRIPTIONS:

STREAM CODE: 50702
STREAM NAME: East Branch Clarion River
SITE CODE: 102662633-001
SITE NAME: Upstream of Gum Boot Run
STREAM CODE: 50844
STREAM NAME: Gum Boot Run
SITE CODE: 102662635-001
SITE NAME: Mouth
COUNTY: McKean
LATITUDE: 41.652546 LONGITUDE: -78.526986 – East Branch Clarion River
LATITUDE: 41.652621 LONGITUDE: -78.526092 – Gum Boot Run
LOCATION DESCRIPTION: Approximately 25 meters upstream of the confluence of
Gumboot Run and East Branch Clarion River for each sonde on its respective stream.
HUC: 05010005
DRAINAGE AREA:

East Branch Clarion River
Gum Boot Run
Total

4.92 sq. miles
1.89 sq. miles
6.81 sq. miles

BACKGROUND AND HISTORY: East Branch Clarion River and Gum Boot Run are
freestone tributaries to the Clarion River encompassing a small portion of southern McKean
County (Figure 1). The basins are characterized by relatively steep topography and are
nearly all (99%) forested. The entire East Branch Clarion River basin, which includes Gum
Boot Run, has a designated use of High Quality Cold Water Fishes (HQ-CWF). The purpose
of this study was to measure seasonal variation in water quality and chemistry, and to show
the effect of these variations on the biological community.
The primary objectives of the assessment were to:
1. Characterize seasonal water temperature, specific conductance, and pH using 24hour monitoring.

2. Characterize seasonal variation in water chemistry.
3. Characterize seasonal variation in biological communities.

Figure 1. East Branch Clarion River and Gum Boot Run sonde locations

WATER QUALITY PARAMETERS:
Parameter
Depth
Water Temperature
Specific Conductance (@25°C)
pH

Units
feet
°C
µS/cmc
standard units

EQUIPMENT:
Yellow Springs Instruments (YSI) 6920 water-quality sondes were used at these stations.
The sondes (SN: 10B100981 and 10B100977) were installed on September 2, 2010 and
maintained until May 12, 2011.
The sondes were housed in 24-inch lengths of 4-inch diameter schedule 80 PVC pipe with
holes drilled in them to allow for flow through. One end of each pipe was capped, and a
notch was cut to accommodate the metal attachment bar on the top of the sonde. The
attachment bar was clipped to an eye-bolt attached to rebar driven into the stream bed.
The attachment bar was also clipped to a cable attached to a second piece of rebar located
just upstream of the first. The sondes recorded water quality parameters every 60 minutes.
PERIOD OF RECORD: September 2, 2010 to May 12, 2011
The station was visited four times over the eight month deployment for the purpose of
calibrating, cleaning, and servicing the sonde.
DATA:
Water chemistry grabs were collected 11 times during the sampling period. Benthic
macroinvertebrates were collected on November 18, 2010. Fishes and a second round of
macroinvertebrates were collected on May 12, 2011. Biological samples were collected
following the Department’s ICE protocol (PA DEP, 2013b). Continuous data are graded
based on a combination of fouling and calibration error (PA DEP, 2013a). Two sections of
specific conductance and one section of pH data were graded unusable from the Gum Boot
Run sonde, and were deleted from the final data that are reported. Additionally, the final
section of data, beginning March 15, 2011, from the East Branch Clarion River location was
lost and therefore is not included in the report.
Depth: Depth recorded by this non-vented sonde is actually the measure of water column
pressure plus atmospheric pressure. Therefore, changes in atmospheric pressure appear as
changes in depth. Using atmospheric pressure data from the FAA weather station in
Bradford, PA, McKean County, these data were corrected by eliminating the variations in
depth due to changes in atmospheric pressure.
Depth was similar at the two locations (Figure 2) with nearly identical changes in flow. The
last period of data from East Branch Clarion River was lost; therefore, depth from Gum Boot
Run was used as the reference in all other parameter charts.

Depth

Figure 2. Continuous depth data, corrected for atmospheric pressure.

Specific Conductance:

Gum Boot Run
Min: 23 µS/cm;
East Branch Clarion Min: 23 µS/cm;

Average: 60.8 µS/cm;
Average: 44.2 µS/cm;

Max: 119 µS/cm
Max: 77 µS/cm

Figure 4. Continuous specific conductance and depth from September 2, 2010 to May 12, 2011. Both gaps in the Gum Boot
Run signal are due to probe fouling. Data at East Branch Clarion River ends on March 12, 2011 due to loss of data file.

In conclusion, the severe, sustained drop in pH from late fall through spring created a
stressful aquatic environment in both Gum Boot Run and East Branch Clarion River that was
reflected in the biological communities and represents a violation of Pennsylvania Chapter
93 pH water quality criteria. While all data collected strongly point to a cause of acid
deposition, the acid precipitation protocol (Appendix G of PA DEP, 2013b) could not be used
to designate acid precipitation as the cause because certain components, such as
monomeric aluminum samples, were not collected as they were not part of the original
intent of the project. A review of the acid precipitation protocol is recommended to
incorporate new data types like the CIM data in this report.
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