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Fall Brook AMD Treatment & Restoration Project
Tioga County, PA

NOMINEE

At Southwestern Energy (SWN) making a positive impact on local communities has always been a key
part of our culture, fostered by our focus on continuous improvement, innovation and operational
responsibility. In 2012, SWN committed to become fresh water neutral in our operations by the end of
2016. This means for every gallon of fresh water we use, we offset or replenish that gallon through
projects that improve water quality or availability for the environment.

To achieve this commitment, SWN took a lead role among 11 project partners to design, build and
support the operation of a facility to treat acid mine drainage (AMD) in the Fall Brook tributary of the
Tioga River. SWN agreed to fund and oversee the construction of the Fall Brook facility, and also
contributed funds to establish a trust dedicated to ongoing operations. Upon the successful startup and
operation of the AMD treatment facility, SWN met its fresh water neutral goal for northeast Pennsylvania.

PROJECT

The Upper Tioga River watershed, located in north central Pennsylvania, is severely impacted by AMD
coming to the surface from abandoned mines. From Fall Brook to the Hammond Dam Complex, the
waterway is acidic (pH of 3.3-3.6) with excessive concentrations of iron, manganese and aluminum. There

is little to no aquatic life in the stream as it weaves its way through the towns of Blossburg, Covington
and Mansfield.

Two separate passive treatment systems were constructed to collect the largest individual AMD
discharges entering the upper Fall Brook watershed. The intercepted AMD water is routed to limestone
beds that adjust the pH and drop out contaminants. From there, the water flows to polishing ponds for
settling prior to discharge to Fall Brook. The facility will treat an average of 10.7 MMbbl per year.
Construction began in 2015 and Blossburg Municipal Authority assumed daily operations in early 2016.

IMPACT

Water is an essential resource. It is of critical importance to communities, the environment, and the
economy. Significant volumes of water are used in many manufacturing and industrial applications,
including the production of oil and natural gas. SWN’s operational programs and practices further
protect and conserve fresh water. Such programs and practices may be adopted and applied by anyone
in the oil and gas industry. Through our fresh water neutral initiative, SWN is committed to using only the
water volumes we need, finding ways to maximize the cost-effective usage of alternative non-fresh
water, and support conservation projects that will provide water to the local environment during and
after our operational activities.

In the case of Fall Brook, our operations will require some water from the upper Tioga River watershed.
We could have sought to withdraw volumes of AMD-impacted river water, but this would have been a
short term, operationally driven benefit to the river by temporarily reducing the AMD water flowing
downstream. However, we saw an opportunity to work with the community and State to provide a
long-lasting benefit to the watershed through the construction and operation of an AMD treatment
facility.



This was a perfect fit for SWN because it allowed us to focus our efforts on a meaningful project that will
improve water quality in the watershed, offset our limited duration operational needs, and provide a
long-term solution that will lead to a return of healthy river conditions and help spur local recreational
and economic benefits.

The AMD treatment is working above expectations, and the concentrations of all target contaminants
are dropping significantly. Downstream acidity levels are improving and Fall Brook is on the path to
healthy restoration. The contributions from SWN and other project partners to make this project a reality
have been very well received by the local community, State and Federal representatives, NGO’s, and
other organizations.



FALL BROOK FACT SHEET

Two-page project fact sheet developed by Southwestern Energy (SWN). This sought to
provide information and generate interest prior to the construction and completion of

the Fall Brook AMD treatment and restoration project.
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Fall Brook AMD
Treatment and Restoration Project

With the combined efforts of a group of Partners the Fall Brook acid mine drainage remediation
project in the Tioga River Watershed has become a reality. The project will provide clean water
into the Susquehanna River Basin and ultimately the Chesapeake Bay. Southwestern Energy (SWN)
has taken a lead role in the partnership and agreed to fund and oversee the construction of the Fall
Brook project. SWN has also contributed funds to establish a trust dedicated to funding ongoing
maintenance and operations.

The Upper Tioga River Watershed, located in North Central Pennsylvania, is severely impacted by
acid mine drainage (AMD). From Fall Brook to Bear Creek to the Tioga/Hammond Dam Complex,
the waterway is acidic with excessive concentrations of iron, manganese and aluminum. There is
little to no aquatic life and the stream bed is stained orange from iron oxide as it weaves its way
through the towns of Blossburg, Covington and Mansfield.

The Fall Brook tributary is listed by the Pennsylvania Department of Environmental Protection as
a Regional Watershed Priority, North Central Region. Impacts to the upper Tioga River Watershed
from abandoned coal mines is a concern due to its location in the Susquehanna River Basin, which
serves as a major water source for the Chesapeake Bay.

The Fall Brook AMD Treatment and Restoration Project involves the collection, conveyance, and
treatment of the largest individual AMD discharges entering the upper Fall Brook watershed with a
combined long-term average flow of 857 gallons per minute. Two separate passive treatment systems
will be constructed in the vicinity of River and Welch Mountain Roads in Ward Township. Construction
began in early summer 2015 and was completed by year’s end.

Hedin Environmental of Pittsburgh was contracted for the engineering and design of the facility.
Blossburg Municipal Authority will oversee daily operation and maintenance of the site.

Why we invest in water conservation?

According to the World Economic Forum,
water security is one of the fastest-growing
social, political and economic challenges
we face today. Analysis suggests the world
will experience a 40 percent global shortfall
between forecast demand and available
supply of water by 2030. Challenges are
multiplied in watersheds where many users
compete for shrinking clean water supplies,
which can negatively impact businesses’ social
license to operate.

There is also a need for investment in natural
infrastructure projects that help address
supply disruptions. Projects that promote
healthy watersheds also provide extra
benefits like habitat protection and carbon
sequestration.

BLOSSBURG, PA

Most efforts are focused on water use
efficiency and monitoring. However, improving
water use efficiency will only close the global
supply-demand gap by approximately 20
percent by 2025. (Charting Our Water Future-
Economic frameworks to inform decision-
making. 2009)

Partners

PA Department of Environmental
Protection

PA Fish and Boat Commission

Susquehanna River Basin
Commission

Tioga County Commissioners
Tioga County Conservation District

Tioga County Concerned Citizens
Committee

Trout Unlimited — Eastern
Abandoned Mine Program

Southwestern Energy

DCNR- Bureau of Forestry
Blossburg Municipal Authority
Hillside Rod & Gun Club

Demographics

The Tioga River Watershed is located
in Tioga (pop. 42,577) and Bradford
(pop. 62,792) Counties about 35 miles
north of Williamsport, Pennsylvania.
The river originates in Armenia
Township Bradford County (pop.
172), and travels southwest towards
the town of Blossburg (pop. 1,550),
flowing through the North Central
Bituminous Coalfield. In Blossburg,
the Tioga changes direction, flowing
north through Mansfield (pop. 3,628)
and into Tioga Lake at the Tioga/
Hammond Dam Complex. After
exiting the Tioga/Hammond Dam
Complex, the Tioga River flows into
New York to its confluence with the
Cohocton River to form the Chemung
River, later becoming part of the
Susquehanna River.




Fall Brook Treatment Process

— High Flow Bypass

Flush Pond

/

\.

Polishing Pond

CRAIE BEALE

While it may take decades to achieve the goal of complete
ecosystem restoration, multiple benefits will be realized through
the progressive treatment of AMD through this project.

According to the 2000 U.S. Census, 15 percent of the housing
units in Tioga County are for seasonal, recreational or occasional
use. Among the benefits of restoring the aquatic ecosystem

will be increased recreational opportunities such as fishing,
swimming and canoeing that will draw more people to the area.

AMD impacts alone represent a conservative loss of $287,000
per year of fishery resources in the Tioga River and many of its

—o e
energy conserving water

Water is an essential resource for life

It also serves a vital role for energy development. At SWN, we under-
stand the importance of water to local communities, the environment
and the economy. That is why we are developing operational practices
and programs to protect and conserve this most precious resource.

We are proud to partner with state agencies, local communities and re-

spected non-profit conservation organizations to enhance water quality

and develop conservation projects to improve local watersheds.

For more information, visit SWN.com. Send inquiries to

media@swn.com or call (832) 796-1000.

Polishing/Fiush Pond

/
High Flow Bypass

tributaries. It is anticipated that these proposed projects to treat
AMD and non-AMD pollution in the Fall Brook tributary will
restore five miles of Fall Brook and three miles of the Tioga River
to a condition that should support recreational fishing.

Through the efforts of all partners and their investments, this
project has the potential to provide significant benefits to the
area through increased recreational opportunities and revenues
in the watershed and at the Tioga/Hammond Complex, increased
aesthetic value of the river, decreased maintenance costs for
bridges and clearer, cleaner water to Pennsylvania and New York.

Southwestern Energy®




SAVE THE TIOGA RIVER BROCHURE

A tri-fold brochure designed to solicit donations, developed by Southwestern Energy for
the Tioga County Concerned Citizens Committee (TCCCC), which describes the AMD
impacts on the Upper Tioga River Watershed. Fall Brook is a contributing tributary in this
watershed.
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LIMNOTECH REPORT

Report by LimnoTech, a third party consultant that specializes in evaluating and quantify-
ing benefits of water resource projects. This report was prepared prior to project construc-
tion and completion of the project.
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PROJECT NAME: Fall Brook Acid Mine Drainage Reclamation
LOCATION: Tioga River watershed, Tioga County, Pennsylvania

DESCRIPTION OF ACTIVITY: Wetland construction for treatment of acid mine drainage
EXTERNAL PARTNERS: The Nature Conservancy and Hedin Environmental
OPERATING AREA: Marcellus Shale

OBIJECTIVE:
e Reduce the cumulative negative impact of acid mine drainage on the Tioga River and its
tributaries, and restore approximately 8 miles of stream.

BACKGROUND & ACTIVITY DESCRIPTION: The Upper Tioga River Watershed, located in north central
Pennsylvania, has a long history of coal mining. Waterways from Fall Brook downstream to the
Tioga/Hammond Dam Complex are severely impacted by acid mine drainage (AMD) from abandoned
coal mines (Figure 1). The waterways are acidic with excessive concentrations of metals, and there is
little to no aquatic life.

The 8.9 square mile Fall Brook watershed
has been intensively deep and surface
mined. Today it is largely forested, and
there are multiple major and a few minor
sources of AMD. The AMD causes severe to
very severe impacts from monitoring
station FALL2.5, downstream to the mouth.
There are four AMD outfalls that drain to
Fall Brook (DFB001, DFB002, DFB0O03 and
DFB099); the largest and most severe
discharge in this watershed is DFB099.

Figure 1. Fall Brook Acid Mine Drainage

Fall Brook is the most upstream AMD-
impacted tributary in the Tioga River watershed, and restoration of this watershed is expected to
improve not only water quality in Fall Brook, but also a three-mile section of the Tioga River, to the
confluence with Morris Run.

The Fall Brook AMD Reclamation Project involves the collection, conveyance, and treatment of the
largest individual AMD discharges entering the upper Fall Brook watershed. This project will involve
construction of a series of wetlands that will treat this water at the source and return clean water with a
neutral pH back to the river. In addition to pH, concentrations of aluminum and iron are anticipated to
meet water quality standards after treatment. Alkalinity in the treated discharge is expected to provide
an important function neutralizing not only the acidic water flowing from upstream areas, and also the
acidity in the Tioga River downstream of Fall Brook. Additionally, manganese is expected to be reduced.

Figure 2 shows the site plan for the Fall Brook AMD chemical treatment plant. This project will treat
AMD from DFB001, DFB002, DFB003 and DFB099, discharging treated water to Fall Brook. This project
will restore 5 miles of Fall Brook and three miles of the Tioga River to a condition that is expected to
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support recreational fishing. Native brook trout will be restocked to the site once the project is

complete.

Open Chamnes
Bumd Pges

0 ¥ & % 1201

Figure 2. Fall Brook AMD Chemical Treatment Plant Project Site Plan

TIMELINE:

2014 — Assessment of the Proposed Fall Brook AMD Chemical Treatment Plant
The schedule for the following activities is not yet determined, but will involve:

[ ]
[ )
0 Design and construction plans: 3 months

0 Permit approvals: 3 -6 months
0 Construction duration: 3 months (construction can only occur between May and

October)

As an example, if the project is initiated in May 2014, it is likely that plans would be available
mid-summer, permits issued in the fall, and construction would begin in spring/summer of 2015.

e Additional restoration work will implemented in downstream reaches (schedule TBD)
COST SHARE: 100%
Total project budget: $2,400,000 (includes capital, operation and maintenance)
SWN contribution: $2,400,000

Other contributions: $0

OFFSET BENEFIT CALCULATED:
1. Volume of water treated
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1. VOLUME OF WATER TREATED

Approach & Results

The offset is calculated as the volume of contaminated water treated to relevant thresholds, which are
based on state water quality standards for aquatic life. The volume of contaminated water that will be
treated is equal to the volume of the AMD discharges. As described below, a conservative estimate of
flow was selected for the offset calculation, based on flow measurements from the four discharges.

Flow data collected in 2001-2007 were evaluated to determine the average and percentile values for
flows (Table 1). The flow through the treatment wetland system will be highly variable because it is
driven by precipitation. The treatment system will be designed to treat the 90" percentile flows, helping
to ensure AMD will be treated at higher flows. During the 10% of the time that very high flows occur,
the flows in Fall Brook are also very high, and will be able to receive this extra untreated water with little
or no environmental impacts (Hedin Environmental, 2014). The long-term average flow through the
system is estimated to be 857 gallons per minute and this conservative estimate of flows that will be
treated was used in the offset calculation.

Table 1. Percentile values for flow, based on 2001-2007 monitoring data

Flow rate (gpm)
Discharge | Period 75t goth
Average | percentile | percentile

DFB099 2001-06 672 803 1,176
DFB001 2002-07 38 40 55
DFB002 2002-07 71 60 71
DFB003 2002-07 76 100 108
Sum 857 1003 1,410

The relevant threshold to which the AMD discharges will be treated is based on water quality standards
for aquatic life. Table 2 presents the range of water quality concentrations observed from the four AMD
discharges between 2001 and 2014 compared to relevant Pennsylvania aquatic life water quality
standards. This table shows that the AMD discharges are not currently meeting the Pennsylvania water
quality standards for aluminum, iron and pH, and that the treated AMD is expected to meet the
applicable water quality standards for these parameters. Although not shown in Table 2, treatment is
also expected to reduce manganese concentrations.



October 2015

Table 2. Water quality standards compared to the quality of untreated water and
anticipated quality of treated water

Parameter Aquatic life water Untreated water (2001- | Expected discharge
quality standard 2014) quality
Total recoverable iron (mg/I) 1.5 (maximum) 0.5-13.0 <1
Aluminum (mg/1) 0.75 (maximum) 2.1-14.4 <1
pH 6.0-9.0 3.3-3.6 6.5-7.5

The offset calculation is as follows:
Offset = 857 gallons per minute = 450,439,200 gallons per year =10.7 million barrels per year

SWN OFFSET VOLUME (PRELIMINARY)

The SWN offset volume is based on the total offset volume, adjusted to account for SWN cost share.
Upon project completion, the SWN offset is estimated to equal 10.7 million bbl/year * (100)% cost
share = 10.7 million bbl/year

Data sources
e Timeline and expected quality of the treated discharge provided by Bob Hedin

Assumptions
e |tis assumed that the treatment system will be constructed as designed, and will operate as
expected, based on information provided by Hedin Environmental and SWN.

OTHER BENEFITS
e Improvements to quality of downstream waters
e Improved fishery

NOTES:
o The offset result is preliminary and based on information available at the time this fact sheet
was written. The result may change if plans change from those presented herein.

REFERENCES

Hedin Environmental. 2014. Assessment of the Proposed Fall Brook AMD Chemical Treatment Plant
Tioga River Watershed, Tioga County. Technical report provided by Hedin Environmental through
the Trout Unlimited AMD Technical Assistance Program.

Orr, Jennifer. 2003. Watershed Assessment and Remediation Strategy for Abandoned Mine Drainage in
the Upper Tioga River Watershed, Publication 230. Watershed Assessment and Protection Division,
Susquehanna River Basin Commission. Prepared in cooperation with the Pennsylvania Department
of Environmental Protection under Contract No. 350327.




FALL BROOK AMD TREATMENT FACILITY
CONSTRUCTION DRAWINGS

Treatment facility site plan drawings for:
« AMD discharge 099 on the south side of River Road
« AMD discharges 001, 002 and 003 on the north side of River Road
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FALL BROOK AREA & FACILITY PHOTOS

Various photographs before and after construction and operation of the Fall Brook AMD
treatment and restoration project.
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AMD treatment drainable limestone
bed. AMD flows through beds at design
etention rate to adjust pH.
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