
Elin Betanzo
Northeast-Midwest Institute

National Monitoring Conference
April 30, 2014

Cincinnati, Ohio



Toward Sustainable Water Information

 Objective:
 Investigate and describe the

ability of the NEMW region’s
water monitoring programs to
support decision making

 Primary Audience:
 Congress and regional decision

makers

 Case Study Goal:
 Evaluate availability of water

monitoring data to answer
two policy questions



Case Studies: Do we have the water quality
data needed to answer these questions?

How effective are BMPs at
reducing nutrients from nonpoint
sources at the watershed scale in
the Lake Erie Basin?

Does shale gas development
contaminate groundwater or
surface water in the Susquehanna
River Basin?



Are Existing Water Monitoring Data Sufficient to
Make Scientifically Sound Water Policy Decisions?

 Available water monitoring data are insufficient to
inform the case study policy questions

 Small priority watersheds are the most practicable scale
for detecting a signal of BMP effectiveness, but limited
data are available

 The suite of monitoring parameters needed to identify
potential groundwater contamination from shale gas
development are generally not available



Approach
 Form Steering and Technical Advisory Committees

 Select case study regions

 Determine data needed to answer policy question

 Identify available data

 Evaluate suitability to answer policy question

 Identify data gaps and additional data needs
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What Data are Needed to Understand the
Effectiveness of BMPs in the Lake Erie Basin?
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Existing Data are Challenging to Compile and
Organize for Analysis

 Different naming and
coding conventions

 Lack of metadata

 Different monitoring
objectives

 Data stored in
multiple databases;
duplicate records
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Organizations Collecting
Groundwater Data in the
Susquehanna River Basin

State Govt

Fed Govt

NGO

Volunteer

Academia

Private

County

#orgs: 10
#sites: 9,745

#records: 233,703

#orgs: 16
#sites: 2,968

#records: 1,141,899
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Organizations Collecting
Stream Water Quality

Data in the Lake Erie Basin



Statistical Power Analysis:
Magnitude of BMP Effectiveness and Phosphorus
Variability Controls Ability to Detect Change

Station Name

Years of Monthly
Sampling to detect
10% change from
median TP value*

Years of Monthly
Sampling to detect
40% change from
median TP value*

Large Watersheds

Maumee River at Waterville, OH 55 2

Sandusky River near Fremont OH 92 4

Saint Mary’s River 36 2

St. Joseph River near Newville, IN 77 3

Small Watersheds

Rock Creek at Tiffin, OH 204 9

Unnamed Tributary to Lost Creek

near Farmer, OH

115 5

*At 20% Error level
Preliminary Findings - Subject to Change



Large Watersheds Collecting Data to Measure
BMP Effectiveness, But Small Watersheds Are Not

Preliminary Findings - Subject to Change. Monitoring sites active through 2010.

Monthly TP
Monitoring Sites

in Target
Watersheds

(n=6)

All TP
Monitoring Sites

(n=1,980)



Shale Gas
Activities

Contaminant
Drivers and
Processes

Selected
Parameters

Endpoints

What Water Quality Data are Needed to Understand the
Impact of Shale Gas Activities on Groundwater?



Shale Gas
Activities

Contaminant Drivers and Processes
Selected

Parameters
Endpoints

Infiltra on of spills into
shallow groundwater

Brine from deep geological
forma ons can contain:

Salts that represent highly specific
signatures of oil and gas

development including bromide,

stron um, barium, and lithium;

Other salts occurring at fairly high
concentra ons – parameters

include sodium, calcium, chloride

and specific conductance; and

Naturally occurring radioac ve

material– parameters include
radium, uranium, gross alpha and

gross beta.

Chemical addi ves used in hydraulic
fracturing: while there are 100s of

poten al compounds, selected
parameters include:

Toluene, benzene, ethylbenzene,

and xylene
Spills/leaks of water from deep

geological forma ons and/or

chemical addi ves used in hydraulic
fracturing opera ons

Pressure gradients push
contaminants through exis ng or

new geologic fractures, abandoned
wells, or failed well casings

Well drilling and
comple on ac vi es

Drinking water
health effect

Drilling may mobilize local
groundwater and contaminants in in

porous soils or fractured bedrock in
shallow aquifers

Gas migra on into
shallow groundwater

from deep or shallow
sources of methane

Gas: Methane

Property
devalua on,

shut-down of
private wells,

flammability/

explosion
hazard

Other Water Quality Data

Hydraulic fracturing
opera ons

Migra on of brines
from deep forma ons

as well as ‘flowback’
water containing

brines and fluids used

in hydraulic fracturing
into shallow

groundwater
Well opera on

Deep well disposal

SulfateTemperature

pH and
alkalinity

Calcium

Magnesium

Potassium
Dissolved

oxygen

Dissolved
solids

Ancillary Data

Landfills and
wastewater

plants that
accept shale

waste

Oil and gas
well

inventory and
abandoned

wells

Land use

Other sources of contaminants including mines,
landfills, road salt, injec on waste wells, etc.



Few Sites Are Sampled for Shale Gas
Focus Parameters Near Gas Wells

Preliminary Findings - Subject to Change

All groundwater
sites
monitoring
focus
parameters
within 1.6 km
of gas wells



Are Existing Water Monitoring Data
Sufficient to Make Scientifically Sound
Water Policy Decisions?

 Available water monitoring data are insufficient to
inform the case study policy questions

 Small priority watersheds are the most practicable scale
for detecting a signal of BMP effectiveness, but limited
data are available in the Lake Erie Basin

 The suite of monitoring parameters needed to identify
potential groundwater contamination from shale gas
development are generally not available in the
Susquehanna River Basin



Toward Sustainable Water
Information Case Study Reports:

Do we have data to answer
specific policy questions?

State of the Region Report:

Build on case studies to
describe availability of water
data and policy implications
across the region.

Collaborative Blueprint:

How can we create a timely,
cost effective, and credible
water monitoring system to
support decision making?
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Questions?
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