
Monitoring and Protection Program 
Recent Highlights and Future Directions

Water Quality Advisory 
Committee Meeting

Harrisburg, PA
December 10, 2014



Overview

• SRBC’s Variety of 
Monitoring Projects

• Highlights from Last Two 
Years

• Future Emphasis and 
Direction

• Roundtable Discussion
– Your recent experiences
– Upcoming activities
– Emerging methods



Diversity of Monitoring Projects
• Monitoring for Bay and other 

EPA-supported Programs 
throughout the Basin

• On-going support for Total 
Maximum Daily Load (TMDL) 
efforts in Lower SusQ

• Assistance to National River and 
Stream Assessment (NRSA) 
Program in SusQ and Ohio 
Basins

• Monitoring for Gas-Drilling 
impacts in PA State Forests and 
58 real-time stations in PA-NY for 
Remote Water Quality Monitoring

• EPA Regional Monitoring – long 
term macroinvertebrate data

• Acid Mine Drainage sampling 
and Recovery monitoring

• Flow Monitoring Network 
research

• Aquatic Resource Surveys

• Aquatic Invasive Species 
Research: Didymo geminata
mapping and Habitat 
Suitability

• Urban Stormwater BMP 
design – Cedar Run/Paxton 
Creek

• Source Water Protection/Early 
Warning System



Recent Highlights
• Blended Probabilistic Sampling Design with long-

term fixed monitoring sites for more statistically 
robust data and cost savings (eventually): Upper & 
Middle SusQ Subbasins

• Adopted Standard Baseline Monitoring Parameters 
for all station visits – instantaneous discharge, 
dominant ion chemistry, suspended sediment, 
direct-read: pH, temp, DO, SpC, NTU

• Expanded Fish Sampling – fill data gaps in the 
Basin; support NRSA; stakeholder participant on 
SMB issues using CADDIS – share DELT, CPUE, 
community assemblage, and water quality data 
sets 

• Compared Macroinvertebrate Sampling and IBI 
Protocols: performed side-by-side surveys with 
NYSDEC and evaluated PADEP IBI and Chessie 
IBI



Probabilistic Design



Inland Waters
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Maucha Symbols:

Water Type Map



Fish 
Deformities 

and

Lesions



Comparing 
Macroinvertebrate

Sampling 
Approaches





SRBC-Funded Milestones
• Completed 5th year of Flow 

Monitoring research project

• Surpassed 3 consecutive 
years of continuous in-stream 
monitoring at majority of 58 
RWQMN stations

• Aquatic Resource Survey 
(ARS) Research

• Didymo in Pine Creek 
Watershed has not expanded

• Initiated Urban Stormwater 
BMP Demonstration Project



Flow 
Monitoring 
Research



RWQMN/CIM Network Status
• 58 stations operate in real-

time throughout Marcellus 
Shale Region

• Study Intent:

• Develop baseline data

• Focus on water supply/ 
water quality concerns 
at mid-scale settings

• Inform future monitoring

• Measure Flow, Water 
Quality Indicators, Aqueous 
Chemistry, and Biology 

• Develop Drainage Area 
profiles, Assess Habitat



Website Interface - www.srbc.net



Aquatic Resource 
Survey Research



Shank MK, Stauffer JR. 2014. 
Land use and surface water 
withdrawal effects on fish and 
macroinvertebrate assemblages 
in the Susquehanna River 
basin, USA. Journal of 
Freshwater Ecology.

Matthew K. Shank
Aquatic Biologist
Susquehanna River Basin Commission
4423 North Front Street
Harrisburg, PA 17110
mshank@srbc.net
717-238-0426 Ext. 1113



Didymo Research:
Pine Creek

Discovery 2013



Current 
Didymo

distribution
Pine Creek

• eDNA results:
– ONLY 2 positives 

were where 
already known

• Low level 
Phosphorus may 
be key to bloom



Stormwater BMP Demonstration: 
Hampden Twp (Cumberland County), PA



Future Directions
• More integration of CIM data, 

instantaneous flow, climate patterns, and 
land use activities – NFWF Grant Project

• Review and re-visit project goals, 
approaches, and findings – RWQM, 
FMN, ARS

• Adopt formal fish ID protocol including 
rigorous QA checks; training as-needed 

• Coordination and Data Sharing

• Sediment – Turbidity Relationships

• Water Quality Index

• Biostressor



• Highlights of your 
recent activities

• Upcoming initiatives 
or events

• New approaches/ 
techniques

Roundtable 
Discussions
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RWQMN/CIM Network Status
• 58 stations operate in real-

time throughout Marcellus 
Shale Region

• Study Intent:

• Develop baseline data

• Focus on water supply/ 
water quality concerns 
at mid-scale settings

• Inform future monitoring

• Measure Flow, Water 
Quality Indicators, Aqueous 
Chemistry, and Biology 

• Develop Drainage Area 
profiles, Assess Habitat



Website Interface - www.srbc.net



WQ Trends: 35 Stations with at 
least 3 years CIM data (2013)
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Seasonally-adjusted Mann-Kendall Results
• Not (Yet) Flow-Adjusted



50 Stations 
sampled 3 years 
(October)

• PADEP Freestone IBI 
scoring analysis

• Just 5.8% of all 
samples scored as 
“impaired”

• No correlation between 
gas well density and IBI 
score in any year or all 
years combined

• Regional annual 
weather patterns 
appear to drive 
community structure 

Macroinvertebrate Assemblage



Challenges and Opportunities of 
CIM Program

• 58 stations operate in real-time throughout Marcellus Shale 
Region – Expensive capital investment and on-going 
resource-intensive operation

– Approx 25 “extra” YSI 6600 sondes for calibration and 
repair

• AQUARIUS Software and Dedicated server

• Real-Time Communications

• Data Correction – drift, fouling, malfunction

• Lots of Data! (~4 million CIM records/year; AQ Chem, Flow, 
Biota, Habitat)



Future Aims: 
Sediment –
Turbidity

Relationship



Interpreting 
Land Use 
Change



How to Tie Activities on the 
Landscape to In-stream 

Observations?





… However, natural gas production 
is not the only landscape activity



Scaling:

Does Size Matter?









Turbidity Data Analysis

Using Intensity – Duration – Frequency



Member 
Discussion 

About 
Continuous 
Networks


