


























Passive Treatment Demonstration Project December 2001
Jennings Environmental Education Center 200304
Jennings Water Quality Improvement Coalition

Selected Papers/Reports on Jennings Passive Systems

DANEHY, Timothy P.; ENRIGHT, Michael; COOPER, Charles; PLESAKOV, James; DUNN,
Margaret (2000) Investigation of Biosolids and Limestone in a Pilot-Scale Vertical Flow
Passive Treatment System: abstract in Proceedings of 17" Annual Meeting of the
American Society for Surface Mining and Reclamation, p. 160.

DUNN, Margaret H.; PLESAKOV, James; VANDYKE, Timothy; DeNICOLA, Dean;
STAPLETON, Michael;, WATZLAF, George; COOPER, Charles D.; DANEHY, Timothy;
HEDIN, Robert (2000) Continuing Effectiveness of a Vertical Flow System in the
Treatment of Dissolved Aluminum-Bearing Mine Drainage: abstract in Proceedings of
17™ Annual Meeting of the American Society for Surface Mining and Reclamation, p.
161.

JENNINGS WATER QUALITY IMPROVEMENT COALITION (1999) Passive Treatment of
Acid Mine Drainage, Vertical Flow System, Jennings Environmental Education Center:
Final Report for Project 18, US EPA FY96, 138pp.

TAYLOR, Wilbur; ALBERT, JoAnn; JOHNSON, David; FIRST, Josh; VILD, Candice;
SHANKEL, Jill; DANEHY, Timothy P.; DUNN, Margaret H. (2000) Jennings Vertical
Flow System Environmental Education & Interpretation Effort: presented as a poster at
17™ Annual Meeting of the American Society for Surface Mining and Reclamation.

WATZLAF, George R.; SCHROEDER, Karl T.; KAIRIES, Candace (2000) Long-Term
Performance of Alkalinity-Producing Passive Systems for the Treatment of Mine
Drainage: in Proceedings of 17" Annual Meeting of the American Society for Surface
Mining and Reclamation, p. 262.



A poster focusing on the activities surrounding the Jennings Environmental
Education Center’s passive treatment education and demonstration site.

Tour of the test tanks at Jennings Environmental Education Center.




Water sampling and testing at the Jennings Environmental Education Center’s
aerobic wetlands.

Will Taylor, Jennings Environmental Education Center giving a tour and
presentation of the education and demonstration site.




Students from Moniteau High School conducting water quality monitoring at the
education and demonstration site.

Maintenance being conducted by volunteers during Jenning’s “Spring into
Action Day” .
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R2 = 0.6565

Polynomial trend lines drawn to the fifth order using Excel
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ACIDITY CONCENTRATION

Jennings Vertical Flow Pond
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Jennings Vertical Flow Pond
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ALUMINUM CONCENTRATION
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Slippery Rock Watershed Coalition
Annual Symposium

12:40 Lunch and Poster Session

1:20  Selected Abandoned Mine Restoration Projects within Slippery
Rock Creek Watershed
Shaun Busler, Biologist
Stream Restoration, Inc.

This multimedia presentation will describe selected sites recently
contructed within the Slippery Rock watershed. The sites are included
in this year’s field tour.

1:30  Field Tour of Public-Private Partnership Restoration Efforts
Tour Leaders
Fred Johnson, Amerikohl Mining, Inc.
Bob Beran and Jeff Reidenbaugh, Aquascape
Fred Brenner, Grove City College
John Stoops and Kewin Steiner, Quality Aggregates Inc.
Tim Danehy, Stream Restoration, Inc.

De Sale Phase I

To treat the abandoned mine drainage (100 gpm design flow), an Anoxic
Collection System, two Vertical Flow Ponds, a Settling Pond, a Wetland
(planted for wildlife habitat), and a Horizontal Flow Limestone Bed were
installed. About 8 acres of essentially barren, acidic spoil were reclaimed
utilizing alkaline, circulating, fluidized-bed coal ash from Scrubgrass Gen-
erating Plant. Within 6 weeks (Spring 2000) from the start of passive sys-
tem construction, the decades-old acidic drainage was alkaline with neutral
pH. Over 37 tons of acidity, over 5 tons of iron, and over 1 ton of alumi-
num annually will no longer enter the stream. (Partnership effort: Amerikohl
Mining, Inc., Aquascape, BioMost, Inc., Grove City College, Jennings Environmental Ed.
Center, landowners and SRWC wvolunteers, PA Dept. of Environmental Protection, PA
Game Comm., Quality Aggregates Inc., Scrubgrass Generating Plant, Shaliston Enterprises,
Stream Restoration Inc., Urban Wetland Institute, WOPEC, and others)
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Slippery Rock Watershed Coalition
Annual Symposium

De Sale Phase 11

Operational within 6 weeks (Fall 2000) and with a design flow of 200
gpm, a drainage intake, forebay, two Vertical Flow Ponds, Settling
Pond, Wetland, and Horizontal Flow Limestone Bed were installed to
passively treat drainage from a halfcentury old minesite. With the
completion of this system in combination with other restoration ef
forts, preliminary monitoring indicates that about 3 miles of stream
have been significantly improved. The acidic drainage is now alkaline
with a neutral pH. Over 33 tons of acidity, over 1 % tons of iron, and
over 1 1/4 tons of aluminum annually will no longer enter the stream.
(Additional wetland planting this summer - come join in the fun and
learn about wetland plants!!) (Partnership effort: Amerikohl Mining, Inc., Aqua-
scape, BioMost, Inc., Grove City College, landowners and SRWC volunteers, PA Dept.
Environmental Protection, PA Game Comm., Quality Aggregates Inc., Shaliston Enter-

prises, Slippery Rock Univ., Stream Restoration Inc., Urban Wetland Institute, US
Dept. of Energy, WOPEC, and others)

Goff Station Restoration Area

A comprehensive restoration effort is on-going which includes the re-
moval of over 70,000 CY of abandoned coal refuse, reclamation of a
Vrrmile long abandoned strip cut, installation of passive systems to treat
five abandoned mine discharges totaling over 400 gpm, and the resto-
ration and creation of wildlife habitat including 4 acres of naturally-
functioning wetlands and a bat hibernaculum (the first known of its
kind cast of the Mississippi River!!) Over 44 tons of acidity, over 2 3
tons of iron, and over 2 tons of aluminum annually will no longer en-
ter the stream. (Additional wetland planting this summer - come join
in the fun and learn about wetland plants!!) (Partnership effort: Quality Ag

gregates Inc., Aquascape, BioMost, Inc., Grove City College, landowners and SRWC
wvolunteers, PA Dept. of Envivonmental Protection, PA Game Comm., Stream Restora-

tion Inc., Urban Wetland Institute, US Dept. of Energy, US Geological Survey,
WOPEC, and others)
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May 2001
THE CATALYST

SLIPPERY ROCK WATERSHED COALITION MONTHLY ACTIVITIES UPDATE

THIS MONTH'S MEETING: NO MEETING THIS MONTH!! COME TO THE “GET TOGETHER ON MAY 9!”
4/12/01 meeting attendance: J. Belgredan, B. Beran, F. Brenner, S. Busler, C. Cooper, T. Danehy, M.
Dunn, D. Johnson, V. Kefeli, S. Stevenson, and W. Taylor.

GET TOGETHER—MAY 9, 6:00 PM!!
Yes, the annual “Get Together “ is finally here!!! It will be held at the Epiphany Catholic Church
located off Forestville Road and Rt. 308 in Boyers, PA on May 9, 2001 from 6:00 P.M. to 8:00 P.M.
There will be door prizes, great picnic foods, and loads of fun for everyone!!! So, come on

out!!! All are Welcome!!! Bring the Kids!!! Smash some Pifatas!!!! For more detailed directions
and more information call (724) 776-0161.

2001 ANNUAL SRWC SYMPOSIUM

We cannot thank Jennings Environmental Education Center, the speakers, and all the attendees

enough for making the 6th Annual Slippery Rock Watershed Coalition Symposium so rewarding and
memorable!!l (Some traveled as far away as Harrisburg and Wilkes Barre!!!)

Thursday evening (4/05/01), Dr. Philip Moseley, PSU, provided a great “kick-off” to the event by de-
picting an historical overview of coal mining in film and song.

Very special thanks to The William and Frances Aloe Charitable Foundation for their —
generous donation to Stream Restoration Inc. which will be dedicated to the expansion
of the award-winning programs at Jennings Environmental Education Center.

)
r

Joe Aloe
Janice Belgredan , a watershed resident and

Coalition participant, donated her matchless

talents to organize and to moderate the event.
Working with Dave Johnson, Will Taylor,
Cindy Shirley, Eric Best, Tanya Rukoski,
Mary Jo Graham, Ray Markle, and Gary Jen-
kins at Jennings, the event went smoothly and s
appeared effortless. For the firsttime, a pro- |
J. Clippinger, DcNR ~ gram with a summary of each presentation was
distributed. Needless to say, this was an ex-
cellent effort. As requested, additional copies
are being made available. In addition to those
pictured, speakers included undergraduate col-
lege students from Slippery Rock University
Scott Daly (Professors: Dean DeNicola, PhD,
Biology; Michael Stapleton, PhD, Geochemis- 3
try) and from Westminster College (See next . Lawton, Scrubgrass Gen.
page).

Bob Dolence , for-
mer PA DEP Dep-
uty Secretary ac-
cepts 2001 SRWC
Appreciation
Award for his vision
and steadfast sup-
port of watershed
groups and restora-
tion efforts through-
out the Common-
wealth.

M. Kelly, PASDA

Dr. Mosley, PSU Dr. Kefeli, SRWC J. Jarrett, Dep. Sec. DEP
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A NEW IDEA — A NEW SUCCESS
Dr. Fred Brenner, after providing a follow-up on the successful careers of Grove City College stu-
dents previously involved in our restoration effort, ably moderated (assisted by Tim Danehy) a panel
of experts in a discussion regarding watershed restoration.

The panelists were Bob Beran_of Aquascape, designer of naturally-functioning wetlands; Dave Ho-
geman, Director of the PADEP Grants Center, part of the largest-ever, state-sponsored environ-
mental program; John Oliver , Secretary of the PADCNR, promoting environmental stewardship in
the state parks and forests; John Stilley , President of Amerikohl Mining, Inc., a surface coal mining
company that has received state and national awards for reclamation ; Margaret Dunn , PG, Presi-
dent of the non-profit Stream Restoration Inc., involved in the restoration of abandoned minelands;
David Johnston , Director of the Butler County Planning Commission involved in watershed efforts
and landuse issues relating to abandoned minelands restoration. This was a unique opportunity
with experts from state and local government, environmental companies, the mining indus-

try, and non-profits. (Special thanks to Connie White, New Wilmington School District for
bringing her students, who asked well thought-out questions!!! Special thanks to Dr. Valentine Ke-
feli, who first presented the idea for the panel.)

WESTMINSTER STUDENTS CONDUCT
RESEARCH AT JENNINGS

Early this year, Westminster College seniors Jessica Beham,
Jennifer Bennett, Katherine Borden, Christopher Hall,
Joshua Martin, Seth Rice, and Christina Zahniser, under the
direction of Dr. Joseph Balczon and Dr. Timothy Wooster , ini-
tiated a research project at Jennings Environmental Education
Center. Two replicated model passive treatment systems were
established utilizing two organic constituents, untreated saw dust
and aquatic macrophyte compost, as well as river gravel and
limestone in the project design. The overall purpose of the pro-
ject was to examine the ability of each system to reduce the con-
centration of iron, aluminum, and nickel in the discharged water
as a result of contact with system substrate and chemistry.

Thanks for the excellent presentation at the Symposium!

We cannot wait to hear the results!




THE BATTY CATALYST
ANNOUNCING THE UNVEILING OF THE BAT HIBERNACULUM AT

AN IDEA...

TURNED INTO REALITY!!

SYMPOSIUM FIELD TOUR
Following lunch, we put on our boots (and boy, we sure needed them!) and headed out into
the field, to see what all of this is really about. We visited De Sale Phase | and Goff Station
Restoration Areas. Goff Station was the first site of the tour, which in addition to the very in-
teresting passive treatment system that has been constructed by Quality Aggregates Inc.
also includes a man-made bat hibernaculum. Thanks to Kelly Meinhart (right) for coming
out to film the installation of the bat hibernaculum and the Goff Station site. Be sure to watch
the feature on Watershed Weekly sometime in the coming months!
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JENNINGS ENVIRONMENTAL CENTER SPRINGS INTO ACTION

For the eighth year in a row the dynamic spirit of volunteerism that fuels the Slippery Rock Watershed Coali-
tion was harnessed for a day at Jennings Environmental Center. Over a hundred enthusiastic volunteers turned out
on a dreary Saturday morning to celebrate Earth Day by helping their local park.

Armed with heavy gloves, mattocks, paint buckets, rakes, and Pulaski axes, workers aged 12 to 82 gave a
much needed facelift to Jennings passive treatment system and added a set of new drainage pipes. Meanwhile
troops of scouts painted bridges and installed water bars and drains throughout the park. Other volunteers scoured
the roads and streams which amble through the park removing trash and exotic invasive plant species. Through-out
the park, clogged drains were cleared, gravel was raked, two bridges were built, signs were painted and a composting
bin was even constructed. Sitting tired on the top of the ridge, one boy scout was heard saying, “Wow, | had no idea
we could do this, | can’t wait to show my mother what | helped build today. From now on, this trail belongs to me too.”

Exhausted, proud and muddied by their accomplishments the work teams poured into Jennings Center for a
hearty lunch and a special “Spring into Action” T-shirt designed by a fellow volunteer. As the day wound to a close
binoculars, fishing gear and berry bushes were raffled off to excited participants.

Jennings wishes to thank all the super people who made this year yet another phenomenal success. Special
thanks are in order to Giant Eagle, the Bulter Garden Club, King’s Family Restaurant, Titlers’ Special Tees,

Natili's, Appalachian Trails LTD, Marti Outdoor Extreme, Eisler Nurseries, General Electric, Dean Dairy, Wild

Birds Unlimited and the Pennsylvania Social Services Union . No thanks would be complete without thanking
each and every one of those hardy volunteers, many of whom have come back year after year, who lent their unique
skills and expertise to making Jennings the wonderful place that it is.

Thanks to The William & Frances Aloe Charitable Foundation, Amerikohl Mining, Inc., Quality Aggregates Inc., and Allegheny Mineral Corporation for their support. For
more information contact: Slippery Rock Watershed Coalition, c/o Stream Restoration Incorporated (PA non-profit), 3016 Unionville Road, Cranberry Twp., PA 16066, (724)
776-0161, fax (724)776-0166, sri@salsgiver.com, www.srwc.org. May Distribution: 692 copies
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September 2000

THE CATALYST

SLIPPERY ROCK WATERSHED COALITION MONTHLY ACTIVITIES UPDATE

THIS MONTH'S MEETING: Thursday September 14 @ 7:00 PM, Jennings Environmental Education
Center, Pizza and Pop will be provided!!

SRWC Meetings will be held on the second Thursday of every month here on!!!

Kim Kosick Received Award in TriBeta Competition
Kim Kosick received SECOND PLACE at the regional Beta Beta Beta competition at Ganon
University in May. TriBeta is a national biological honorary dedicated to improving the understanding
and appreciation of biological study and extending boundaries of human knowledge through scientific
research. Kim presented a paper co-authored by Corey Gardener and Shaun Busler concerning
the treatment of acid mine drainage with a test tank Vertical Flow Pond and test bed wetland. Under
the guidance of Dr. Fred Brenner and Charles Cooper , Kim, Corey, and Shaun have worked for
over two years at Jennings Environmental Education Center constructing the pilot scale Vertical Flow
Pond and test bed wetland and analyzing samples. Through this research, larger scale passive
treatment systems can be more effectively designed to treat acid mine drainage.

During this past summer, Kim was an Ecology/Conservation director at the French Creek Boy Scout
camp. She has received a full scholarship to Clemson University and plans to study Aquatic
toxicology.

Completed Reclamation Projects Summary

The Slippery Rock Creek De Sale Phase | was_ At Goff Station (below), coal
Watershed has seen a lot of amazingly constructed in five refuse extending into Murrin Run
action this summer. Several weeks by Amerikohl Mining, has been removed, neutralized,
projects have been completed  Inc. consisting of two Vertical and placed within an abandoned
and Final Reports have been Flow Ponds with innovative strip pit. A total of over 78,000
submitted to the PA DEP. flush pipes (pictured below), a  cubic yards of coal refuse was
Charlie Cooper, Darcy Peart, settling pond/wetland, and a removed, approximately four
and Shaun Busler finished Horizontal Flow Limestone times the amount originally

dye tests on several Vertical Bed. This passive treatment estimated!! Because of the
Flow Ponds within the system treats one of the worst  strong partnerships and in-kind
watershed, including Jennings, discharges within the Seaton contributions from Quality

the Ferris Complex (pictured Creek sub-basin. Aggregrates Inc. , this project

—below) and SR100 ;

Modernizing Catalyst Distribution
The Slippery Rock Watershed Coalition is experimenting with distributing The Catalyst via email. For
anyone who has access to HTML based email and is interested in receiving The Catalyst in this form,
please send us an email requesting to change the method of delivery.
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The Slippery Rock Watershed Coalition was honored to host a field tour organized by Chuck
Cravotta, PhD, (USGS) of several passive treatment systems within the watershed, including the Goff
Station Restoration Area (pictured above). Professors and students from Australia, who have similar
problems with acidic discharges, toured the watershed with personnel from PA DEP, USGS, EPA,
Aquascape, Amerikohl Mining, Inc., Quality Aggregrates Inc., Susquehanna River Basin Commission,
U.S. Department of Energy, Ohio State University, University of Pittsburgh, Penn State University,
Hedin Environmental, BioMost, Inc., and Stream Restoration Inc. (Notice everyone wearing Slippery
Rock Watershed Coalition hats. Some of these hats are going to travel to the land Down Under!)

Thanks to The William & Frances Aloe Charitable Foundation, Amerikohl Mining, Inc., Quality Aggregates Inc., and Allegheny Mineral Corporation for their support. For more
information contact: Slippery Rock Watershed Coalition, c/o Stream Restoration Incorporated (PA non-profit), 3016 Unionville Road, Cranberry Twp., PA 16066, (724)776-
0161, fax (724)776-0166, sri@salsgiver.com. September Distribution: 533 copies



April 2000

THE CATALYST

SLIPPERY ROCK WATERSHED COALITION MONTHLY ACTIVITIES UPDATE

NO MEETING IN APRIL:
SYMPOSIUM APRIL 6™ AND 7" AT JENNINGS ENVIRONMENTAL EDUCATION CENTER

GET-TOGETHER APRIL 12" AT BOYERS EPIPHANY CHURCH  03/08/00 meeting attendance: W.
Taylor, V. Kefeli, J. Hicks, M. Dunn, T. Danehy, D. Peart, S. Smith, J. Belgredan, S. Busler, J. Coulter

Symposium Field Tour Preview

De Sale

Goff Station Gob Pile

Passive treatment system with vertical flow pond
under construction.

Removal of coal refuse pile and placement
with coal ash in reclamation of abandoned cut.

See the attached page for more information about times and speakers at the symposium.

GIS DATA FOR SLIPPERY ROCK WATERSHED NEARING COMPLETION

Erin Grabigel is nearly done compiling water quality data in a GIS system. Erin is a Geography
student at Slippery Rock University and will be graduating in May. This system integrates the location
of abandoned mine sites, streams, roads, and geological information with data. For example, if you
click on a stream the water quality data will appear. The maps should be available on the Slippery
Rock Watershed Coalition’s website very soon. Thank you Erin for all your hard work.




PHOTO OF THE MONTH

Mike Leon of Harding Lawson and Margaret Dunn at the Society for Mining, Metallurgy and
Exploration Dinner in Salt Lake City, Utah. The conference, with an attendance of about 4,900,
provided a great opportunity to “compare notes” with others. Margaret Dunn was recognized for
receiving the Environmental Conservation Distinguished Service Award from The American Institute
of Mining, Metallurgical, Petroleum Engineers.

Thanks to The William & Frances Aloe Charitable Foundation, Amerikohl Mining, Inc., Quality Aggregates Inc., and Allegheny Mineral Corporation for their support.
For more information contact: Slippery Rock Watershed Coalition, c/o Stream Restoration Incorporated (PA non-profit), 3016 Unionville Road, Cranberry Twp., PA 16066,

(724)776-0161, fax (724)776-0166, sri@ccia.com. April Distribution: 423 copies




















