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I. PROJECT NAME 

 

 Water Quality Monitoring Network of Interstate Streams in the Susquehanna River Basin 
 

II. PROJECT OFFICER 

 

 Matthew Shank 

 Biologist 
 

III. QUALITY ASSURANCE OFFICER 

 

 David W. Heicher, Chief 

 Watershed Assessment and Protection Division 
 

IV. DATE OF PROJECT INITIATION 

 

 October 1989 
 

V. PROJECT DESCRIPTION 

 

A. Goals 

 

The Regulations and Procedures for Review of Projects in the Susquehanna River Basin state that 

the Susquehanna River Basin Commission (Commission) is responsible for reviewing projects for 

potential interstate impacts on water resources in the basin.  Commission staff needs current data for 

interstate streams to meet this responsibility.  To achieve this goal, the Commission conducts a 

monitoring program to assess the water quality of interstate streams and to support assessment, policy, 

and project review tasks. 

 
B. Scope 

 

The Susquehanna River Basin spans three states:  New York, Pennsylvania, and Maryland.  This 

interstate stream sampling program includes the named perennial streams that flow across the borders 

between these states within the basin.  The streams are divided into three groups:  Group 1, consisting of 

streams with impacted water quality or where a high potential for impacts is judged to exist; Group 2, 

which consists of streams judged to have a moderate potential for impacts; and Group 3, which includes 

streams judged to have a low potential for impacts. 

 
C. Objectives 

 
The Commission has been conducting water quality and biological sampling at many of the 

interstate streams site locations since 1989.  Tasks include: quarterly collection of water samples from 

Group 1 streams, and annual water quality sampling from Group 2 streams; annual collection of 

macroinvertebrates from Group 1, Group 2, and Group 3 streams; fish sampling (electrofishing) of 
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wadeable Group 1 and 2 streams in alternate years beginning in 2009; analysis and interpretation of water 

quality, macroinvertebrate, and fish data; comparison of data with prior data; and storage of water quality 

data in U.S. Environmental Protection Agency’s (USEPA’s) Water Quality Exchange and Commission 

databases.  Commission staff also analyzes trends in the water quality data.  Trend analysis is dependent 

upon large amounts of data.  Tasks are to collect data in a consistent manner relative to collection and 

analytical procedures to improve suitability for trend analysis. 

 
D. Data Usage 

 

The data collected will be used by Commission staff to:  (1) assess compliance with water quality 

standards; (2) characterize stream quality and seasonal variations; (3) document changes in stream quality 

over time; and (4) identify areas for restoration and protection.  Data collected during the survey also will 

be used in completing the Consolidated Integrated Report, and in reviewing projects affecting water 

quality in the basin.  Data will be provided to interested parties, particularly the Pennsylvania Department 

of Environmental Protection (PADEP), Pennsylvania Fish and Boat Commission (PFBC), New York 

State Department of Environmental Conservation (NYSDEC), and Maryland Department of Environment 

(MDE), county conservation districts, and local watershed organizations. 

 
E. Monitoring Network Design and Rationale 

 

 Beginning in 2010, the interstate streams project will transition from the traditional fiscal year 

approach to a calendar year approach.  The 2010 report will include data collected during the 2009 

calendar year, from January 1 to December 31, 2009.  This revision is intended to make the interstate 

streams report more user-friendly, allowing interested parties to more easily understand the results.  All 

named interstate streams in the Susquehanna River Basin were assigned a group number according to the 

degree of impairment and the potential for degradation and are listed in Tables 1 and 2.  The criteria for 

each group are as follows. 
 

Table 1. Interstate Streams along the New York–Pennsylvania Border 
 

Stream Group Stream Group 

Apalachin Creek 2 Little Wappasening Creek 3 

Babcock Creek 3 North Fork Cowanesque River 2 

Bentley Creek 1 Parks Creek 3 

Bill Hess Creek 3 Prince Hollow Run 3 

Bird Creek 3 Red House Run 3 

Biscuit Hollow Run 3 Russell Run 3 

Briggs Hollow Run 3 Sackett Creek 3 

Bulkley Brook 3 Seeley Creek 1 

Camp Brook 3 Snake Creek 2 

Cascade Creek 1 South Creek 2 

Cayuta Creek 1 Strait Creek 3 

Chemung River  1 Susquehanna River 1 

Choconut Creek 2 Tioga River 1 

Cook Hollow Run 3 Troups Creek 1 

Cowanesque River 1 Trowbridge Creek 2 

Deep Hollow Brook 3 Unnamed tributary to Smith Creek 3 

Denton Creek 3 Wappasening Creek 2 

Dry Brook 3 White Branch Cowanesque River 3 

Holden Creek 2 White Hollow Run 3 

Little Snake Creek 1   
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Table 2. Interstate Streams along the Pennsylvania–Maryland Border 
 

Stream Group Stream Group 

Big Branch Deer Creek 2 Long Arm Creek 1 

Conowingo Creek 1 Octoraro Creek 1 

Deer Creek 1 Scott Creek 1 

Ebaughs Creek 1 South Branch Conewago Creek 2 

Falling Branch Deer Creek 2 Susquehanna River 1 

 
Group 1 streams:  (1) receive point-source discharges; (2) have large areas of nonpoint sources 

influencing water quality; (3) have histories of degradation; or (4) are of some special interest.  The 

rationale for selecting each Group 1 stream is discussed below.  When the program was initiated, these 

streams were monitored five times a year on a bimonthly schedule.  Streams between Pennsylvania and 

Maryland were sampled in even numbered months (except February), while streams between New York 

and Pennsylvania were sampled in odd numbered months (except January).  The exclusion of midwinter 

sampling was based on budgetary limits that allow for five samples per year; January and February were 

skipped because of the adverse weather conditions typical of these months.  Currently, water quality 

sampling is conducted quarterly at these sites. 

 

Group 2 streams have small watersheds and low flows, even in wet summers having above 

average rainfall.  These streams are sampled once a year during summer base flow conditions.  

Macroinvertebrate samples and physical habitat information will be collected from all Group 1 and Group 

2 streams in July or August 2010. 

 

Group 3 streams have small watersheds and low flows, even in wet summers having above 

average rainfall.  Initially, these streams were visually inspected annually.  The biological condition and 

physical habitat of these streams will be assessed in April or May 2010. 

 

Figure 1 shows the general location of the monitoring sites.  A monitoring network of 48 streams 

was established according to the group criteria and is shown in Tables 3 and 4 and Figures 2-5. 

 

 Group 1 Streams 

 

Five stations are located on the Susquehanna River.  Three stations are near where the 

Susquehanna River crosses the New York-Pennsylvania border.  A station at Windsor, N.Y., allows the 

Commission to monitor water quality from the headwaters of the Susquehanna River as it flows into 

Pennsylvania (Figure 2).  Municipal discharges from Sidney and Oneonta, and an industrial discharge 

near Afton are the major point sources upstream of Windsor.  However, due to the rural character of the 

watershed, water quality at Windsor is largely influenced by nonpoint sources. 

 

Downstream of Windsor, the Susquehanna River makes a 25-mile bend through Pennsylvania.  

Degradation was reported in this reach during the 1960s.  Improved conditions have been observed since 

the construction of sewage treatment plants (STPs) serving Lanesboro, Susquehanna, Oakland, Great 

Bend, and Hallstead.  Changes in the river's quality in this reach are monitored at Kirkwood, N.Y. 

(Figure 2). 
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Figure 1. General Location of the Interstate Streams Program Monitoring Sites 

 



 

 

Table 3. Sampling Stations on the New York–Pennsylvania Border 
 

Sample Site Location Description County/State Latitude Longitude 

APAL006.9-4176* Apalachin Creek downstream of Rt. 858 bridge Susquehanna/PA 41.9947 -76.13278 

BABC001.2-4176 Babcock Creek upstream of bridge on Roth Road Bradford/PA 41.98278 -76.26000 

BILL001.9-4177 Bill Hess Creek along Rt. 86 (Marsh Road) Tioga/PA 41.99944 -77.25778 

BIRD002.5-4276 Bird Creek along SR 4041 (Bird Creek Road) Bradford/PA 42.00000 -76.86556 

BISC001.2-4177 Biscuit Hollow upstream of T404 Tioga/PA 41.99778 -77.46972 

BNTY000.9-4177* Bentley Creek at park in Wellsburg downstream of Rt. 367 bridge Chemung/NY 42.00933 -76.72941 

BRIG000.1-4276 Briggs Hollow along State Line Road Tioga/NY 42.00028 -76.33583 

BULK000.1-4177 Bulkley Brook along T745 upstream of Red House Hollow Tioga/PA 41.99528 -77.40028 

CAMP000.5-4177 Camp Brook upstream of bridge on T763 in Elkland Tioga/PA 41.99333 -77.29750 

CASC001.6-4175* Cascade Creek downstream of bridge on Gulf Summit Road, near Cascade Valley Broome/NY 41.99919 -75.57988 

CAYT001.7-4176* Cayuta Creek upstream of Cayuta Creek Road bridge in South Waverly Bradford/PA 41.99381 -76.51948 

CHEM012.0-4276 Chemung River at Rt. 427 bridge Chemung/NY 42.00237 -76.63416 

CHOC009.1-4176* Choconut Creek upstream of bridge on T693 Susquehanna/PA 41.98972 -76.00056 

COOK000.6-4277 Cook Hollow upstream of bridge on Cook Hollow Road Steuben/NY 42.00278 -77.48972 

COWN001.0-4277* Cowanesque River at of Rt. 287 bridge in Lawrenceville Steuben/NY 42.0018 -77.12723 

COWN002.2-4177* Cowanesque River downstream of Cowanesque Reservoir Tioga/PA 41.9883 -77.14744 

DEEP001.7-4175 Deep Hollow Brook downstream of SR 1011 Broome/NY 42.00113 -75.50268 

DENT003.0-4275 Denton Creek downstream of Hawkins Pond at Piper Hill Road Broome/NY 42.00167 -75.65028 

DRYB000.9-4176 Dry Brook at intersection of Rt. 220 and Rt. 17 in South Waverly Bradford/PA 41.99528 -76.54833 

HLDN003.5-4277* Holden Creek at intersection with Bollen Road Steuben/NY 42.00389 -77.39250 

LSNK007.6-4175* Little Snake Creek upstream of T79 (Progy Road) Susquehanna/PA 41.99724 -75.89905 

LWAP000.6-4176 Little Wappasening Creek downstream of road between Lake Wysauking Road 

and Union Valley Road 

Bradford/PA 41.99667 -76.38167 

NFCR007.6-4177* North Fork Cowanesque River along T494 at powerline crossing Potter/PA 41.99944 -77.63194 

PARK000.5-4176 Parks Creek upstream of bridge on State Line Road Bradford/PA 41.99806 -76.46028 

PRIN003.9-4176 Prince Hollow Run upstream of Race Road Bradford/PA 41.99389 -76.22472 

REDH000.2-4177 Red House Run along T743 Tioga/PA 41.98806 -77.37500 

* Denotes stations where fish sampling will occur 
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Table 3. Sampling Stations on the New York–Pennsylvania Border (continued) 
 

Sample Site Location Description County/State Latitude Longitude 

RUSS002.1-4176 Russell Run upstream of bridge on Stone Jug Road Bradford/PA 41.99556 -76.28139 

SACK002.2-4176 Sackett Creek along SR 1058 (Litchfield Road) Tioga/NY 41.99889 -76.38972 

SEEL010.3-4276* Seeley Creek upstream of Rt. 328 bridge Chemung/NY 41.99978 -76.90292 

SMIT000.3-4177 Unnamed tributary to Smith Creek upstream of bridge on SR 1028 Tioga/PA 41.99972 -77.06472 

SNAK002.3-4175* Snake Creek upstream of 1
st
 bridge upstream of state line along Rt. 29 Susquehanna/PA 41.99389 -75.79500 

SOUT007.6-4176* South Creek downstream of Rt. 14 bridge near Fassett, Pa. Bradford/PA 41.98889 -76.77417 

STRA001.0-4177 Strait Creek upstream of T640 bridge in Nelson, Pa. Tioga/PA 41.98417 -77.23333 

SUSQ289.1-4176 Susquehanna River upstream of Lockhart Street Bridge in Sayre, Pa. Bradford/PA 41.98109 -76.5065 

SUSQ 340.0-4275 Susquehanna River upstream at Kirkwood-Conklin bridge Broome/NY 42.03654 -75.80322 

SUSQ365.0-4275 Susquehanna River  upstream of Rt. 28 bridge in Windsor, N.Y. Broome/NY 42.07435 -75.6367 

TROW001.8-4175* Trowbridge Creek along SR 1029 Susquehanna/PA 41.99528 -75.73500 

TIOG010.8-4277 Tioga River at Rt. 120 bridge in Lindley Steuben/NY 42.02878 -77.13142 

TRUP004.5-4177* Troups Creek upstream of SR 4009 Tioga/PA 41.99371 -77.49222 

WAPP002.6-4176* Wappasening Creek downstream of Rt. 187 bridge Bradford/PA 41.99528 -76.34528 

WBCO001.0-4177 White Branch Cowanesque River downstream of SR 1016 Potter/PA 41.99278 -77.64583 

WHIT001.0-4176 White Hollow along Robinson Road near Wellsburg, N.Y. Bradford/PA 41.99983 -76.74331 

* Denotes stations where fish sampling will occur 
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Table 4. Sampling Stations on the Pennsylvania–Maryland Border 
 

Sample Site Location Description County/State Latitude Longitude 

BBDC004.1-3976 * Big Branch Deer Creek upstream of Channel Road York/PA 39.71623 -76.48653 

CNWG004.4-3976 * Conowingo Creek upstream of bridge on Pilot Town Road Cecil/MD 39.70052 -76.18901 

DEER044.2-3976 * Deer Creek downstream of Harris Mill Road York/PA 39.71782 -76.60272 

EBAU001.5-3976 * Ebaughs Creek upstream of Blevin Road York/PA 39.72495 -76.59534 

FBDC004.1-3976 * Falling Branch Deer Creek upstream of bridge on Fawn Grove Road York/PA 39.71977 -76.45177 

LNGA002.5-3976 * Long Arm Creek upstream of reservoir on Raubenstine Road  York/PA 39.73198 -76.98344 

OCTO006.6-3976 * Octoraro Creek at bridge on New Bridge Road in Richardsmere Cecil/MD 39.70682 -76.11503 

SBCC020.4-3976 * South Branch Conewago Creek upstream of Sheppard-Meyers Reservoir on 

Kridlers Schoolhouse Road 

York/PA 39.72546 -76.94818 

SCTT003.0-3976 * Scott Creek downstream of Dooley Road in Delta, Pa. York/PA 39.72158 -76.33672 

SUSQ010.0-3976 Susquehanna River downstream of Conowingo Dam Harford/MD 39.65247 -76.16986 

SUSQ044.5-4076 Susquehanna River downstream of Rt. 462 Columbia-Wrightsville bridge York/PA 40.02803 -76.51923 

* Denotes stations where fish sampling will occur 
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Figure 2. Interstate Streams (East) along the New York–Pennsylvania Border between Russell Run and Deep Hollow Brook 
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Figure 3. Interstate Streams (Central) along the New York–Pennsylvania Border between Seeley Creek and Briggs Hollow  

9
 



 

 

 
 

Figure 4. Interstate Streams (West) along the New York–Pennsylvania Border between White Branch Cowanesque River and an 

Unnamed Tributary to Smith Creek 
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Figure 5. Interstate Streams along the Pennsylvania-Maryland Border 
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Downstream of Kirkwood, the Susquehanna River flows through a densely-populated area 

between Binghamton and Owego, N.Y.  This area is heavily developed, and many municipal and 

industrial discharges enter the river in this reach.  Impacts from these discharges and other factors are 

monitored downstream near Sayre, Pa. (Figure 3). 

 

 Sampling was increased at Cascade Creek (Figure 2) due to poor water quality conditions during 

the winter months.  Additionally, the biological community recently has shown slight impairment. 

 

 Little Snake Creek (Figure 2) recently has shown some water quality and biological impacts, due 

to unknown causes.  Monitoring also was increased to complement Year-2 monitoring in the Upper 

Susquehanna Subbasin Survey, completed in 2000. 

 

 The Chemung River is monitored because of degradation originating from Elmira, N.Y.  Samples 

are collected at Chemung, N.Y. (Figure 3). 

 

 Bentley Creek and Seeley Creek (Figure 3) are degraded by poor habitat conditions for most of 

their lengths.  Water quality conditions in these streams are generally good; however, the 

macroinvertebrate communities and physical habitat are degraded due to rechannelization activities and 

poor instream habitat conditions. 

 

 The Tioga River (Figure 3) is degraded by abandoned mine drainage (AMD) from Fall Brook to 

Tioga, Pa.  The Tioga-Hammond flood control project has improved water quality downstream of Tioga, 

but AMD impacts and sedimentation are observable at the monitoring station at Lindley, N.Y. 

 

 Cayuta Creek (Figure 3) is a high-quality stream for most of its length.  Prior to the construction 

of a STP at Waverly, the downstream reach of Cayuta Creek was severely degraded.  Improved 

conditions have been observed in Cayuta Creek during the last several years. 

 

 The Cowanesque River (Figure 4) receives discharges from Knoxville, Westfield, and Elkland, 

Pa., has a large nonpoint source area, and is impacted by Cowanesque Lake.  Most of the stream and its 

drainage area are in Pennsylvania, but 20 tributaries cross the state line from New York State, and the 

Cowanesque River crosses back into New York about one mile from its confluence with the Tioga River.  

The Cowanesque River is sampled at two sites:  one immediately downstream of the lake and one site one 

mile from the mouth of the Cowanesque River. 

 

 Troups Creek (Figure 4) is the largest tributary from New York to the Cowanesque River.  High 

turbidity levels have been observed that suggest sources other than storm runoff.  The stream also 

receives a municipal wastewater discharge from Troupsburg, N.Y. 

 

 Two stations on the lower Susquehanna River (at Columbia, Pa., and Port Deposit, Md.) bracket 

hydroelectric impoundments (Figure 5).  Upstream of Columbia, the river is considered to be free-

flowing.  Low head dams at Sunbury, Harrisburg, and York Haven do not have significant impacts on the 

flow of the Susquehanna River.  Downstream, the river is impounded behind Safe Harbor Dam (Lake 

Clarke), Holtwood Dam (Lake Aldred), and Conowingo Dam (Conowingo Reservoir). 

 

 Deer Creek and Ebaughs Creek experienced degradation due to domestic waste from 

Stewartstown, Pa. (Figure 5).  Construction of an STP has improved water quality, but concerns remain 

regarding residual effects of chlorine in Ebaughs Creek.  Deer Creek also is of special interest, due to its 

potential nutrient contributions to the Chesapeake Bay. 

 

 Scott Creek is degraded near Delta, Pa., and Cardiff, Md. (Figure 5).  The stream is characterized 

by a severely depressed biological community, a sludge- and algae-covered substrate, and a sewage odor.   
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 Conowingo Creek and Octoraro Creek have elevated nutrient levels due to agricultural runoff 

(Figure 5).  Concerns exist regarding water quality and instream flow impacts resulting from a water 

supply diversion from Octoraro Lake. 

 
F. Monitoring Parameters 

 

Parameters of interest are listed in Table 5.  Discharge will be measured manually at most 

stations, using standard U.S. Geological Survey (USGS) equipment and methods (Buchanan and Somers, 

1969).  Discharge at sites adjacent to USGS gaging stations will be obtained from USGS online real-time 

data or rating tables.  Macroinvertebrates will be collected at all sites according to the schedule identified 

below.  Data will consist of a list of different genera collected.  Macroinvertebrates will be identified and 

enumerated in order to conduct an annual biological assessment at each station.  Macroinvertebrate 

samples will be processed and identified by Commission staff or contractors.  Fish data will be collected 

according to the schedule identified below and will be comprised of a list of different species collected.  

Fish identification will be done in the field when possible; if not, fish will be preserved and later 

identified in the lab by Commission staff.  Additionally, digital photographs will be taken of all fish 

species collected.  Chemical water quality samples will be collected according to the schedule identified 

below and will be processed and analyzed by PADEP Lab in Harrisburg, Pa.   

 
G. Frequency of Collection 

 
Water samples will be collected quarterly from Group 1 streams.  Water samples will be collected 

annually from Group 2 streams.  Macroinvertebrate samples and physical habitat information will be 

collected annually from Group 1 and 2 streams during July and August 2010 and from Group 3 streams in 

April or May 2010.  Fish sampling will occur at 25 wadeable interstate stream stations in alternate years. 
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Table 5. Interstate Streams Monitoring Parameters 
 

 
Parameter 

Number  
of 

Samples 

Analytical 
Sample 
Matrix 

 
Method 

Reference 

 
Sample 

Preservation 

 
Holding 

Time 

Flow NA NA Buchanan and Somers, 

1969 

NA NA 

Temperature 120 aq. EPA 170.1
1 

none 0 

Dissolved Oxygen 120 aq. EPA 360.1 none 0 

Conductivity 120 aq. EPA 120.1 none 0 

pH 120 aq. SM 4500H+B
2 

none 0 

Alkalinity 120 aq. EPA 310.1 none 0 

Acidity 120 aq. EPA 305.1 none 0 

Turbidity 98 aq. EPA 180.1
 

cooling to 4o C 48 hours 

Total Residue 98 aq. EPA 160.3 cooling to 4o C 48 hours 

Total Dissolved Solids 98 aq. SM 209C cooling to 4o C 7 days 

Total Organic Carbon 98 aq. SM 5310D
2 

cooling to 4o C 

H2SO4 to pH <2 

28 days 

Total NH3-N 98 aq. EPA 350.1 cooling to 4o C 

H2SO4 to pH <2 

28 days 

Total NO2-N 98 aq. EPA 300.0 cooling to 4o C 48 hours 

Total NO3-N 98 aq. EPA 300.0 cooling to 4o C 48 hours 

Total Nitrogen 98 aq. SM 4500-N-ORG
2 

cooling to 4o C 48 hours 

Total Phosphorus 98 aq. EPA 365.1 cooling to 4o C 

H2SO4 to pH <2 

28 days 

Total Orthophosphate 98 aq. EPA 365.1 cooling to 4o C 48 hours 

Total Magnesium 98 aq. EPA 200.7 HNO3to  pH <2 6 months 

Total Calcium 98 aq. EPA 200.7 HNO3 to pH <2 6 months 

Total Chloride 98 aq. EPA 300.0 cooling to 4oC 28 days 

Total Sulfate 98 aq. EPA 300.0 cooling to 4oC 28 days 

Total Iron 98 aq. EPA 200.7 HNO3to a pH <2 6 months 

Total Manganese 98 aq. EPA 200.7 HNO3 to a pH <2 6 months 

Total Aluminum 98 aq. EPA 200.7 HNO3 to a pH <2 6 months 

Macroinvertebrates  53  Barbour and others, 1999 Preserve in 

denatured alcohol 

1 year 

Fish 25  Barbour and others, 1999 Preserve in 

formalin 

6 months 

1.  Methods for the Chemical Analysis of Water and Wastes (EPA/600/4-79/020) 

2.  Standard Methods, 19th Edition 
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VI. PROJECT FISCAL INFORMATION  

 

 See USEPA grant application. 
 

VII. SCHEDULE 

 

 2009 2010 

 Activity J  F  M  A  M  J  J  A  S  O  N  D J  F  M  A  M  J  J  A  S  O  N  D  

 

Coordination X X X X X X X X X X X X X X X X X X X X X X X X 

 

Group I Water Samples           X    X  X  X X    

 

Group II Water Samples                   X X 

 

Macroinvertebrate   

    Samples (Groups 1 and 2)                  X X 

 

Group 3 Macroinvertebrate 

    Samples                 X 

 

Process Data          X X X X X X   X   X     

 

Entry into STORET/WQX           X   X   X   X    

 

Report Writing            X X X X X X X X       

 

Finalization                  X X X 
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VIII. PROJECT ORGANIZATION AND RESPONSIBILITY 

 

A. Project Organization 
 

AGENCY DIRECTOR 

Paul O. Swartz 

(717) 238-0422 

| 

| 

QUALITY ASSURANCE 

OFFICER 

David W. Heicher 

(717) 238-0423 

| 

| 

SECTION CHIEF 

Jennifer Hoffman 

(717) 238-0426 

| 

| 

PROJECT OFFICER 

Matthew Shank 

(717) 238-0426 

| 

| 
    

 | | 

 | | 

 | | 

PADEP BUREAU OF LABORATORIES 

Martina McGarvey 

(717) 787-4669 

FIELD OPERATIONS 

Matthew Shank 

(717) 238-0426 

 

 

 

B. Project Responsibility 
 

  1. Sampling operations—M. Shank, Commission 

  2. Sampling QC—M. Shank, Commission 

  3. Laboratory analysis—M. McGarvey, PADEP 

  4. Laboratory QC—M. McGarvey, PADEP 

  5. Data processing activities—M. Shank, Commission 

  6. Data processing QC—M. Shank, Commission 

  7. Data quality review—M. Shank, Commission 

  8. Performance auditing—D. Heicher, Commission 

  9.  Systems auditing—M. Shank, Commission 

  10. Overall QA—D. Heicher, Commission 

  11. Overall project coordination—D. Heicher, Commission 
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IX. DATA QUALITY REQUIREMENTS AND ASSESSMENTS 

Table 6. Data Quality Requirements and Assessments 
 

 
Parameter  

Detection 
Limit (mg/l ) 

 
Accuracy

1
 

 
Precision

2
  

Turbidity  1 NTU +/-10% +/- 10% 

Total Dissolved Solids 2.0 +/-10% +/- 10% 
Total Organic Carbon 0.5 +/-10% +/- 10% 

Total Solids 2.0 +/-10% +/- 10% 

Total Ammonia 0.02 +/-10% +/- 10% 

Total Nitrite 0.04  +/-10% +/- 10% 

Total Nitrate 0.04 +/-10% +/- 10% 

Total Nitrogen 0.064 +/-10% +/- 10% 

Total Phosphorus 0.01 +/-10% +/- 10% 

Total Orthophosphate  0.01 +/-10% +/- 10% 

Total Magnesium 0.01 +/-10% +/- 10% 

Total Chloride 0.5 +/-10% +/- 10% 

Total Sulfate 1 +/-10% +/- 10% 

Total Iron 0.02 +/-10% +/- 10% 

Total Manganese 0.01 +/-10% +/- 10% 

Total Aluminum 0.2 +/-10% +/- 10% 

Macroinvertebrates NA NA +/- 10% 

Fish NA NA +/- 10% 

 

 

1. Calculate accuracy using the formulas: 

For matrix spikes:  %R = 100 x  S – U 

    Csa 

 %R = percent recovery 

 S      = measured concentration in spiked aliquot 

 U     = measured concentration in unspiked aliquot 

 Csa = actual concentration of spike added 
 

For standard reference material:  %R = 100 x Cm 

             Crm 

 %R = percent recovery 

 Cm  = measured concentration of standard reference material 

 Crm = actual concentration of standard reference material 
    

 

2. Calculate precision using the formula:  RPD =   (C1-C2)     x 100 
 (C1+C2)/2  

    RPD = relative percent difference 

   C1    = larger of two observed values 

   C2    = smaller of two observed values 

 
A. Data Representatives 

 
Water samples will be collected along a transect across the stream with depth-integrating 

samplers.  The depth-integrating sampler will provide a composite of the whole water column.  Vertical 
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samples then will be composited in a churn, where the final sample will be withdrawn.  This will provide 

a composite sample representing average stream quality. 

 

Sampling stations are placed on or near state borders to monitor the water quality leaving one 

state and entering another.  Macroinvertebrate sampling will occur in riffle/run habitats (where available) 

to help ensure that the samples are representative of the best available habitat conditions.  Fish sampling 

will cover a 75 meter reach that includes the best available habitat located adjacent to the sampling 

station.  Fish will be collected in alternate years for 25 wadeable Group 1 and 2 Streams.  Wadeable 

streams along the New York and Maryland borders where fish sampling will occur beginning in 2009 are 

listed in Tables 3 and 4, respectively. 

 
B. Data Comparability 

 
The purpose of this QA plan is to eliminate factors in sampling and analysis that reduce the 

comparability of data collected at different points in space and time.  All sampling, analysis, and 

processing procedures are standardized to ensure comparability.  Staff holds a field training session each 

year to reduce variability in data collection techniques.  A field training session covering all aspects of the 

monitoring plan will be held in late May or early June 2010, to help ensure standardization of sampling 

techniques.  One field crew will be used to collect samples at all sites to reduce variability in sampling. 

 
C. Data Completeness 

 
Collection of 95 percent of the total programmed samples will be deemed as fulfilling the project 

objectives. 

 

  Completeness can be calculated using the formula:  %C = 100 x V 

                   N 

      %C       = percent completeness 

    V       = number of measurements judged valid 

          N    = total number of measurements necessary to achieve a specific     

statistical level of confidence in decision making   

 

X. SAMPLING PROCEDURES 

 
A. Sample Collection 

 
Water samples will be collected using depth-integrating samplers.  Samples will be collected 

using a hand sampler by wading or from a bridge when the transect area is not wadeable due to high flows 

or large depths.  The sampler will face upstream into the current to prevent collection of sediments kicked 

up by the sampler or field personnel.  At each station, vertical samples will be collected, composited in a 

churn splitter and churned while the sample bottle is filled.  The churn will be rinsed between each 

sample with distilled water and with sample water. 

 
B. Water Samples 

 

 One liter of water will be collected at each station for laboratory analysis.  The samples will 

consist of one 250-ml bottle for nutrients, one 250-ml bottle for metals analysis, and one 500-ml bottle for 

all additional parameters.  The samples for metals analysis will be acidified to pH 2 or less with trace 

metal grade 1 N nitric acid.  Samples for total hardness, total phosphorus, total ammonia, and total 
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organic carbon will be preserved in the field with 10 percent sulfuric acid, which will be obtained from 

the PADEP Lab.  Duplicate samples will be collected at a frequency of one per day, or one per 10 

samples, whichever is more frequent. The samples will be chilled on ice and shipped within 24 hours to 

the PADEP Lab. 

 

 Two hundred fifty-ml and 500-ml plastic bottles will be used for sample collection.  The bottles 

will be narrow mouth, high-density polyethylene natural cylinder bottles.  The caps will be plastic and 

poly-foam lined.  The bottles will be rinsed with distilled water and sample water prior to collection.  

Trace metal grade nitric acid will be used for fixing samples. 

 
C. Field Chemistry 

 

  Temperature and dissolved oxygen will be measured using a YSI dissolved oxygen meter.  

Conductivity will be measured using a VWR conductivity meter.  A Cole-Parmer meter will be used to 

measure pH.  The probes of all meters will be rinsed with distilled water and sample water prior to 

collection of water quality data.  Alkalinity and acidity will be determined using field titrations.  

Alkalinity will be measured in the field by titrating a known volume of sample water to pH 4.5 with 

0.02N H2SO4 (See SOP, Attachment A).  Acidity will be measured in the field by titrating a known 

volume of sample water to pH 8.3 with 0.02N NaOH (See SOP, Attachment B).  Titrations will be 

performed using syringes.  Separate syringes will be used for sulfuric acid and for sodium hydroxide.  

Magnetic stirring bars and beakers will be thoroughly rinsed with distilled water and with sample water to 

be tested before titrations are conducted.  Personnel conducting field chemistry analyses and field 

titrations will be required to undergo on-the-job training with an experienced field person.  The Quality 

Assurance Officer will certify that training has been completed during field inspections, as well as 

through discussions with the trainee, the trainee’s supervisor, and the person(s) who provided the training.  

Total chlorine will be measured at Cayuta, Ebaughs, and Scott Creeks and the downstream site on 

Cowanesque River since CAYT 1.7, EBAU 1.5, and COWN 1.0 are located downstream of wastewater 

treatment plant discharges.  Scott Creek will be sampled for total chlorine as it has exhibited high chlorine 

values in the past.  A HACH Datalogging Colorimeter model DR/890 will be used with the DPD Test and 

Tube method (10101).   

 
D. Discharge Measurements 

 

Nine stations are at or near USGS gaging stations; for these stations, discharge will be obtained 

from USGS online real-time water data.  At other stations where no USGS gage exists, flow 

measurements will be made by field personnel using a FlowTracker (or a pygmy or AA meter) and 

standard USGS procedures (Buchanan and Somers, 1969).  All staff members will be required to 

participate in computer-assisted training provided by USGS entitled “Measurement of Stream Discharge 

by Wading Water, Resources Investigations Report 00-4036, by K. M. Nolan and R. R. Shields” and to 

undergo six-months of on-the-job training with an experienced staff member, as well as a yearly field 

check.  The Quality Assurance Officer will certify that training has been completed during field 

inspections and through discussions as detailed in X.C. above. 

 
E. Macroinvertebrates 

 

Macroinvertebrate assessments will be adapted from Rapid Bioassessment Protocol III (RBP III), 

described by Barbour and others (1999) and Plafkin and others (1989).  Macroinvertebrate sampling will 

be conducted in the best available riffle/run habitats at each station, where available, except SUSQ 10.0, 

where riffle/run habitats do not exist.  Sampling will be conducted by placing a 600 micron, 1 square-

meter kick screen perpendicular to the current and raking the substrate so dislodged macroinvertebrates 

are carried into the screen.  Two kick screens will be composited into one sample at each site.   
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Duplicate samples will be collected at 10 percent of the sites.  All macroinvertebrate samples will 

be processed using a U.S. Standard No. 30 mesh sieve, and all collected specimens will be preserved in 

95 percent ethanol and returned to the Commission office for identification and enumeration.  

Macroinvertebrate bottles will be labeled with the station and date.  A logbook will be kept for all sites, 

containing information on the macroinvertebrate sample collection, such as station number, stream name, 

date, the number of bottles, and the person who collected the sample.  In the laboratory, additional 

information such as dates of subsampling and identification and the personnel associated with each 

activity will be added to the logbook.  Log sheets will be used to record the number of specimens for each 

genus identified.  This information will be appended into the Commission’s Access database and verified.   

 

Subsampling and sorting procedures will be based on the 1999 RBP document (Barbour and 

others, 1999).  In the laboratory, composite samples will be sorted into 200-organism subsamples using a 

gridded pan and a random numbers table.  The organisms contained in the subsamples will be identified 

to genus, when possible, and enumerated, with the following exceptions.  Midges will be identified to the 

family level of Chironomidae.  Roundworms and proboscis worms will be identified to the phylum levels 

of Nematoda and Nemertea, respectively.  Flatworms will be identified to the class level of Turbellaria.  

Segmented worms, aquatic earthworms, and tubificids will be identified to the class level of Oligochaeta.  

All water mites will be identified as Hydracarina.  Benthic macroinvertebrates will be identified by 

professional biologists, with a minimum of a Master-of-Science degree in biology, skilled at recognizing 

most benthos to the family level by sight, and to the genus level with appropriate keys.   

 

After sampling has been completed at a given site, all equipment that has come in contact with 

the sample will be rinsed thoroughly, examined carefully, and picked free of algae or debris before 

sampling at the next site.  Additional organisms that are found on examination of the kick screen will be 

placed into the sample containers.   

 
F. Fish 

 
Fish community assessments will be adapted from the RBP manual (Barbour and others, 1999) 

and from the Maryland Biological Stream Survey (Roth and others, 1998).  Electrofishing at 25 wadeable 

Group 1 and 2 interstate stream stations will occur in alternate years, beginning in 2009.  Conditions at 

the time of sampling must be conducive to electrofishing operations.  Specifically, flows must be 

manageable and allow the electrofishing team to traverse the entire width of the stream.  Water clarity 

also must be suitable to allow visual detection of immobilized fish at all depths.  Every possible effort 

will be made regarding trip reconnaissance prior to departure to sampling stations to ensure that ideal 

conditions are realized.   

   

Electrofishing at each site will consist of two passes on a 75 meter segment containing best 

available habitat.  The downstream point should be a natural cutoff (e.g., impassable riffles, falls, head of 

a pool) that could deter fish from migrating out of the sample reach.  If a natural cutoff is not present, then 

block nets will be deployed to keep fish within the reach.  After placing a piece of flagging tape in a 

visible location at the downstream point, staff will measure five wetted channel widths, in meters, with a 

tape or rangefinder while walking to the upstream limit of the reach.  Sample reach distance may be 

adjusted if a natural cutoff occurs within ± 5 meter of the 75 meter mark.  If there is no natural cutoff at 

the upstream margin of the reach, block nets will be used. 

  

GPS coordinates for the upstream and downstream limits of the sample reach will be recorded on 

the data sheet (Figure 6).  Sampling teams will consist of three or four members.  Backpack electrofishing 

units (battery powered or electrical generated) with two handheld probes will be used.  Electrofishing will 

consist of a two-pass coverage of the entire width and length of the stream segment selected.  Beginning 

at the downstream limit of the sample reach, the sampling team will proceed upstream covering the entire 
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stream width, using a sinuous pattern when necessary.  A concerted effort will be made by each team 

member to capture every fish sighted over 25mm in length, so a representative sample is collected.  Clock 

start and stop time, as well as accumulated electrofishing time (shock time) will be recorded on the data 

sheet.   

  

Nets and holding cages with 0.25 inch mesh netting will be used to prevent escape.  All fish will 

be collected and identified to species in the field, when possible.  The first 50 individuals of each species 

will be measured to the nearest millimeter and weighed to the nearest tenth of a gram.  Fish that cannot be 

identified in the field will be preserved in formalin and returned to the laboratory for identification.  

Digital photographs will be taken of all unknown specimens, as well as voucher (reference) photographs 

of each species.  After processing fish from the first pass, all individuals will be returned to the stream at a 

point downstream of the reach, where fish cannot travel back into the sample reach.  All data will be 

entered into the Commission’s Access database. 

 
G. Physical Habitat Assessment 

 

Physical habitat conditions at each station will be assessed using a slightly modified version of 

the habitat assessment procedure outlined by Barbour and others (1999).  Eleven habitat parameters will 

be field-evaluated at each site and used to calculate a site-specific habitat assessment score.  Physical 

habitat assessments will be performed for riffle/run or glide/pool areas, depending on stream type.  Figure 

7 and Table 7 show habitat assessment forms and the criteria used to evaluate habitat in riffle/run streams.  

Figure 8 and Table 8 show forms and criteria used to evaluate habitat in glide/pool stream types. 

 
H. Invasive Species  

 
A survey for zebra mussels, utilizing Pennsylvania Sea Grant’s protocol, will be conducted at 

each site.  A visual survey also will be conducted for the presence of didymo and water chestnut, while 

the presence of snakeheads or other invasive fish will be verified during electrofishing.  Presence/absence 

information will be entered into the comment section of the field sheet.  Any invasive species will be 

brought back to the laboratory for verification and appropriate resource agencies will be notified.  Field 

crews must use non-felt waders and must follow guidelines for disinfecting and cleaning equipment 

following its use at each sampling station.   

 
I. Training Records 

 

 Training records will be maintained in the Watershed Assessment and Protection Division files 

by the Quality Assurance Coordinator. 

 



 

22 

 

Figure 6. Electrofishing Field Sheet 

Stream Name: 

 

Station Number: 

 

Location: 

GPS Coordinates: US: DS: 

Widths 1) 2) 3) 4) 5) REACH LENGTH: 

Date: 
 

Time: Crew: 

 
Backpack type 

 

Battery Generator Other 

Block nets used? 

 

Yes No 

SAMPLE 

COLLECTION (include electrofisher 

settings) 

Sampling Duration Start Time End Time Duration (min) 

Indicate the percentage of each habitat type in sample reach 

Riffles          % 

 

Pools            % Runs            % Snags            % 

HABITAT TYPES 

Submerged Macrophytes         % 

 

Other                                        % 

GENERAL COMMENTS (include 

conductivity and flow conditions) 

 SHOCK TIME(s): 

Fish Taxa Data (document any DELTS including a digital photograph) 

Species Length (mm)/Weight (g)       indicate anomaly with strikethrough  
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Species Length (mm)/Weight (g)       indicate anomaly with strikethrough  

             

            

            

            

 

            

             

            

            

            

 

            

             

            

            

            

 

            

             

            

            

            

 

            

             

            

            

            

 

            

             

            

            

            

 

            

             

            

            

            

 

            

             

            

            

            

 

            

             

            

            

            

 

            

Total # of anomalies  

 
Figure 6. Electrofishing Field Sheet (continued) 




