
Presenter
Presentation Notes
GOOD MORNING MY NAME IS MIKE KORB AND I WORK IN THE WILKES BARRE Bureau of Abandoned Mine Reclamation OFFICE		CLICK TO NEXT SLIDE Mike Korb Talking 



Presenter
Presentation Notes
I WANT TO THANK EPCAMR, WPCAMR AND ALL THE CONFERENCE ORGANIZERS  FOR YESTERDAYS TOUR,  THE NICE DINNER LAST NIGHT AND WHAT I’M SURE WILL BE A FINE DAY AND ½ OF PRESENTATIONS, ESPECIALLY IF YOU’RE STARTING OFF WITH MINE.	 CLICK TO NEXT SLIDE Intro Slide

http://treatminewater.epcamr.org/wp-content/uploads/2011/02/PAAMRConfLogo.jpg


Presenter
Presentation Notes
I’M GOING TO TALK TODAY ABOUT THE CONOWINGO TUNNEL  AND THE ANTHRACITE FLOOD CONTROL PROJECT.   ONE A FANTASTIC PROPOSAL FROM THE 1950s AND ONE AN ACTUAL PROJECT FROM THE 1960s   I have copies of a paper I prepared that you may have, if you are interested in more detail than I will cover today. TO PROPERLY UNDERSTAND HOW A PROPOSAL LIKE THE CONOWINGO TUNNEL COULD HAVE COME ABOUT, I WOULD LIKE TO BRIEFLY DESCRIBE A LITTLE OF WHAT IT WAS LIKE IN THE 1950s. Since many of you weren’t around in the 1950s, I CHOOSE TO USE A TIME MACHINE TO DO THIS, CLICK to time machine This is one of my favorite time machines, HOWEVER, I WILL USE A TIME MACHINE MORE SUITED TO THE 1950s CLICK to Peabody – MR. PEABODY’S WABAC Machine! CLICK TO NEXT SLIDE



Presenter
Presentation Notes
Peabody's Improbable History featured a talking dog genius named Mister Peabody who has a pet boy. Peabody exercises his boy using  the “WABAC machine"  to go back in time to discover the real story behind historical events. Peabody was famous for including at least one terrible pun in each show. MR PEABODY’S IMPROBABLE HISTORY WAS A REGULAR FEATURE ON THE ROCKY AND BULLWINKLE SHOW IN THE LATE 50s AND EARLY 60s AND MY DAUGHTER-IN-LAW, WHO IS AN ART SUPERVISOR FOR DREAMWORKS, TELLS ME A FULL LENGTH FEATURE 3-D ANIMATION WILL BE RELEASED BY THEM IN MARCH 2014(This might be called a product placement) By the way, I sent the WABAC back to 1955 because it was one of my favorite years.  I was twelve, I got a new Roadmaster bike, I had my first real job delivering papers, and I met the lucky girl that’s been MRS KORB for 45 years next week. THE 50s WERE A TIME WHEN THERE WASN’T ANYTHING THAT WE COULDN’T DO.  THE WAR HAD ENDED THE DEPRESSION, AND EVERYONE WAS WORKING, AND NEW THINGS WERE AVAILABLE TO BUY AND USE!  People were buying cars and houses, and all kinds of consumer thingsSLIDES RUNNING BY THEMSELVES UNTIL ATOMIC ENERGY SLIDE 14







Presenter
Presentation Notes
 Genetti’s Motor Lodge has been serving travelers and the Hazleton Community since 1951IT WAS GREAT TO BE A KID IN THE 50s AND PRETTY GOOD FOR THE ADULTS TOO.WE WERE DOING GREAT THINGS.



Presenter
Presentation Notes
California's population grew by 49% during the Fifties, Florida's by 79%. People moved from rural areas to cities and from cities to suburbs. By 1960, a third of the country's population lived in the 'burbs.   In 1948, there were 100,000 sets in the country. This figure soared to about 6 million in 1950, and to almost 60 million by 1960.  the number of cars in the US nearly doubled from 39 million to 74 million. McDonalds, Playboy and Disneyland were started, gasoline was 25 cents, postage was 3 cents and there were 48 stars on the flag.The government was spending money on all sorts of ambitious projects	



PITTSBURGH PA

Presenter
Presentation Notes
All us kids got the polio shot
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Presentation Notes
The Saint Lawrence Seaway was dug, so you could go by boat from Duluth to Baltimore



Presenter
Presentation Notes
We began to build the interstate highway system – I can drive from my house to San Francisco with only two stop signs.
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Presentation Notes
The race to get into space began and continued apace until last month.
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Presentation Notes
And we conquered the atom for electrical generation -  the first commercial generating plant was in western Pennsylvania 1956

http://en.wikipedia.org/wiki/File:Atoms_for_Peace_stamp.jpg�


Presenter
Presentation Notes
LIKE I SAID, THERE WASN’T ANYTHING WE DIDN’T THINK WE COULD DO.  My dad wouldn’t let me have one of these – pretty smart guy?Cllick to peabodyClick to next Slide



Presenter
Presentation Notes
THINGS WEREN’T QUITE SO ROSY IN THE ANTHRACITE BUSINESS IN THE 50s, HOWEVER.Click to Peabody		CLICK TO NEXT SLIDE



Presenter
Presentation Notes
Popular myth in the anthracite region is that the Knox Mine Disaster in 1959 caused the end of deep mining in the Wyoming Valley.  Although Knox may have hastened the collapse of the anthracite business, the mine-water problem and its economics had caused the abandonment of a number of mines before that date.  Reduced demand for anthracite after World War II forced curtailment of production that was accomplished by closing and abandonment of many mines, particularly those with high production and pumping costs.  Pumps had been removed from mines and their underground workings filled with water, causing the eventual shutdown of other mines.CLICK TO NEXT SLIDE



Presenter
Presentation Notes
By the early 1950s, many of the mines in the Lackawanna Basin and northern side of the Wyoming Basin had been inactive and filled with water; over 1/3 of the underground mines in the Southern Field and 2/3 in the Middle Western Field had been abandoned.  This Shows the flooded mines in the Wyoming basin in 1948  CLICK to next slide



Presenter
Presentation Notes
Anthracite coal production peaked in 1919-1920 and with declining markets and increased production costs, Clickproduction was ½ of the peak at the beginning of the 50s and decreased by another ½ at the end of the decade.  Today anthracite production is  less than ½ of what it was in 1960.Click to PeabodyClick to next slide



Presenter
Presentation Notes
These are SOME of the anthracite collieries that closed during the 1950s.  ClickDuring the 1950s 72% of the collieries closed.  (only about 16% were affected by the Knox) When a mine was closed, there was no reduction in mine water pumped; rather the burden was placed on adjoining active mines.  The effects of the pumping load on the economics of mining anthracite coal can be illustrated by the ratios of water pumped to tons of anthracite hoisted:  Click to next slide



Presenter
Presentation Notes
CLICK to peabodyMine water control in anthracite mines was one of the industry’s most advanced sciences, utilizing drainage tunnels, advanced pumping technology, underground pump stations.  The anthracite industry, the Commonwealth, and the US Bureau of Mines all were looking for options to “save” the industry by lowering pumping costs.Click to next slide



Presenter
Presentation Notes
Between 1944 and 1954, engineers of the USBM Anthracite Flood-Prevention Section carried out a study to suggest potential solutions to the mine water problem in anthracite. In the course of this study the USBM published 25 bulletins, information circulars, reports of investigations, and technical papers on all aspects of the mine water problem, such as pumping records of all mines, underground mine water pools, condition of barrier pillars, evaluation of surface and stream bed seepages, corrosion properties of mine water, and mapping of the buried valley of the Susquehanna River. 		CLICK TO NEXT SLIDE



Presenter
Presentation Notes
The engineering study made comprehensive recommendations for possible solutions of the anthracite mine water problem. Most spectacular and ambitious was a plan for an extensive drainage tunnel system that would provide for gravity drainage of all anthracite mine water into the Octoraro Creek, the last significant tributary of the Susquehanna, which discharges into the estuary of the Susquehanna River below the Conowingo Dam. The plan called for driving a main tunnel 137 miles long, with several lateral or branch tunnels leading to three of the four separate anthracite fields.Click to next slide
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Presentation Notes
The tunnel would have run from the Eddy Creek colliery in Throop, STARTING NEAR THE Giant in Olyphantthrough Scranton, under Marywood University, the Walmart in TaylorPreates Winery in Old Forgealong the southern side of the Wyoming Valley just about under today’s I-81 from Pittston to Ashley then south east to Dannys Bar in Lee, turning  almost directly south  under my house in Wapwallopen, The RT93/Nescopeck Creek Bridge in Sybertsville, Tomhicken, Sheppton, Park Place, the Vulcan, Brockton, Orwigsburg,  Auburn, Shartlesville, Bernville, Wernersville, New Holland, Quarryville, and ending Just below the Conowingo Dam in  MarylandCLICK TO NEXT SLIDE



CONOWINGO TUNNEL ROUTE

Presenter
Presentation Notes
Yesterday those of you who were on the field trip crossed the tunnel  near the entrance of the Eagle Rock Community.  CLICK TO NEXT SLIDE



EAGLE ROCK RESORT, 1700’ ABOVE 
ELEVATION OF THE CONOWINGO TUNNEL

Presenter
Presentation Notes
The tunnel would have been 1700 feet under Route 924 at that pointCLICK TO NEXT SLIDE



The Conowingo Tunnel

• A single circular concrete-lined tube 137 miles long

• 9’ diameter (Φ) at the inlet in the Eddy Creek Mine, Throop PA
• 16’ Φ at the discharge portal on Octoraro Creek near Conowingo MD

• Gradient of 1 foot per mile

• Design flow of 280,000 GPM - Capacity of 381,000 GPM

• At Eddy Creek the invert would have been 152’ above sea level
(700’ below the surface)
• At Conowingo the invert would have been 15’ elevation

• Several lateral and connector tunnels (most not part of the cost)
• Fifteen new shafts for construction and maintenance
• Rehabilitation of another 15 existing mine shafts
• Two emergency pumping plants with 300,000 GPM capacity each

• “estimated” cost $280,292,163 in 1954
($3.8 billion in today’s dollars)

• Five to ten-year construction period.

Presenter
Presentation Notes
The tunnel was A single circular concrete-lined tube 137 miles long 9’ diameter (Φ) at the inlet in the Eddy Creek Mine, Throop PA  16’ Φ at the discharge portal on Octoraro Creek near Conowingo MD   Gradient of 1 foot per mile Design flow of 280,000 GPM - Capacity of 381,000 GPM  At Eddy Creek the invert would have been 152’ above sea level  (700’ below the surface) At Conowingo the invert would have been 15’ elevation   Several lateral and connector tunnels (most not part of the cost) Fifteen new shafts for construction and maintenance Rehabilitation of another 15 existing mine shafts Two emergency pumping plants with 300,000 GPM capacity each “estimated” cost $280,292,163 in 1954 ($3.8 billion in today’s dollars) Five to ten-year construction period.       CLICK TO NEXT SLIDE
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CLICK TO NEXT SLIDE



MAJOR ANTHRACITE MINE WATER DISCHARGES
(all data approximate)

Description Discharge 
(CFS)

Discharge 
(GPM) pH Sulfate 

(mg/L)
Iron 

(mg/L)
Manganese 

(mg/L)

NORTHERN FIELD

Jermyn Slope 26 11,500 5.8 205 1 1

Peckville Shaft 14 6,000 5.6 160 1 1

Old Forge Borehole 83 37,000 6.0 600 33 4

Duryea Breech 20 9,000 6.1 505 37 5

Solomon Creek Boreholes 30 13,000 5.7 1220 190 11

Airshaft Number 22 16 7,200 5.8 760 74 7

EASTERN MIDDLE FIELD

Beaver Meadows Tunnel 13 6,000 3.7 160 1 3

Jeddo Tunnel 83 37,000 3.8 515 4 8

Audenreid Tunnel 12 6,000 3.4 290 2 4

WESTERN MIDDLE FIELD

Gilberton Pump 15 7,000 6.1 820 53 13

Packer Number 5 35 16,000 6.1 1000 32 10

Scott Ridge Mine 11 5,000 5.4 680 41 5

SOUTHERN FIELD

Greenwood Mine 17 8,000 6.7 1400 21 9

Pine Knot Mine 16 7,000 5.9 335 9 4

Presenter
Presentation Notes
Today nearly all 484 square miles of the anthracite fields are underlain by large abandoned mine pools, with overflows and discharges from drainage tunnels, boreholes, strip pits, and various openings.  A reconnaissance of mine drainage in the Pennsylvania anthracite coalfields by the United States Geological Survey (USGS) in 1983 identified 251 sites (more than one discharge per every two square miles of coal measures) that had a total discharge of 918 cubic feet per second (CFS) (412,000 GPM).  ClickAll of the highlighted discharges would have been eliminated by the Tunnel		CLICK TO NEXT SLIDE



Presenter
Presentation Notes
The Tunnel would have intercepted and diverted more than 80% of the anthracite regions mine water to the portal at ConowingoClick to run through next few slides
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Presentation Notes
These are some of the challenges the tunnel would have eliminated. Newport Cemetary
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309 tamaqua
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Excelsior
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Gilberton Pumps



Presenter
Presentation Notes
This map, prepared by EPCAMR, shows AMD streams in NEPAClickAnd the blue show the streams that would not be impacted if the Tunnel Project would have been builtCLICK TO NEXT SLIDE



DRUMS PA

Presenter
Presentation Notes
This photo shows the Jeddo tunnel discharging ~200,000 GPM, The normal flow from the tunnel would have been like the maximum flow from the Jeddo Tunnel The average (design) flow of the Conowingo Tunnel was 630 CFS (280,000 GPM), with a maximum capacity of 850 CFS (381,000 GPM).  		CLICK TO NEXT SLIDE



KULPMONT PA
SCOTT RIDGE DISCHARGE

Presenter
Presentation Notes
Water quality of the discharge, about 5.3 pH, 650 ppm Sulfates, 25 ppm Iron, 6 ppm Manganese, and 200 ppm Acidity.  would have had chemistry similar to the Scott Ridge Discharge There was no provision for treatment of water at the Susquehanna, although some studies were done, it was stated that the seawater and alkalinity of the river would neutralize the mine drainage. And “because it has been stated many times that the treatment of acid mine water at the mine is impracticable and too costly” , but that treatment (neutralization) of the water at Conowingo “in the future” should be considered to utilize the water for industrial or agricultural purposes in lieu of “utilizing desalinized seawater”. 				CLICK TO NEXT SLIDE



Duryea PA

Presenter
Presentation Notes
This slide shows the effect of the Old Forge Borehole and the Duryea Breech on the Susquehanna at Duryea and Pittston.  The  ratio of the River flow to the discharge flow here would be similar to  the River flow to the Tunnel  Flow at ConowingoClick



CONOWINGO MD

Presenter
Presentation Notes
This is an aerial of the area below the Conowingo Dam and shows the Octoraro CreekClick – and this is what it might have looked like with the tunnel				CLICK TO NEXT SLIDE



• borrowing $400 million @3% interest would cost $12 
million/year vs. pumping costs of $8.5  million;
• The danger of lowering the water table in the 
limestone area south of the mine lands;
• special land condemnation legislation in PA and MD 
would be required for the rights-of-way and shaft 
locations and rock disposal;
• high standby costs for power at pump stations;
• communities in the anthracite region might lose their 
stream sources of drinking water during low flow 
periods;
• possible damage to aquatic habitat and wildlife such 
as oyster beds in the Chesapeake Bay;
• The inability of the anthracite companies to 
financially participate in the plan.

Reasons the Anthracite Mine Drainage Commission
Gave for Recommending the End of theTunnel Project

Presenter
Presentation Notes
In 1954 the Commonwealth of Pennsylvania established an Anthracite Mine Drainage Commission (industry, UMWA, the Secretary of Mines) to evaluate proposals for dealing with the anthracite mine water problem and, more specifically, to review the drainage tunnel scheme.  The Commission recommended the project be shelved.		CLICK TO NEXT SLIDE



In its 2010 State of the Susquehanna Report, the Susquehanna 
River Basin Commission stated:

“The effects of abandoned mine drainage on the 
Chesapeake   Bay may not be immediately apparent, but 

AMD has an effect on upstream reaches in the 
Susquehanna basin, which then can impact the Bay 

ecosystem.”
Obviously the Tunnel would have made the effects of 

abandoned mine drainage immediately apparent to the Bay 
and the introduction of the AMD in a large slug in the 

estuary without the dilution and settling in the River likely 
would have caused a substantially different impact on the 

Bay ecosystem.  

However, it would have also cleaned up some 400 miles of 
rivers and streams that are impaired by AMD.

Presenter
Presentation Notes
From today’s perspective the plan was fantastic, and perhaps preposterous. I’m not sure what effect the tunnel would have had on the River and the Bay,  perhaps Chuck Cravotta or Carl Kirby could quantify it, but a large slug of AMD into the estuary without the dilution and settling in the River likely would have caused a substantially different impact on the Bay ecosystem.   However, it would have also cleaned up some 400 miles of rivers and streams that are impaired by AMD.		CLICK TO NEXT SLIDE



Presenter
Presentation Notes
In 1954, the Conowing Tunnel Projet was shelved, in favor of a short range “action plan” that was actually termed a stimulus package. And was known as the Anthracite Mine Flood Control Project		CLICK TO NEXT SLIDE



Presenter
Presentation Notes
Actual work done under the State-Federal flood control program included installation or construction of three major types of facilities designed to assist the operating companies in their individual and cooperative efforts to reduce pumping costs and prevent the flooding of active mines:1) Electrically driven deep-well pumps, of the vertical turbine type, to be placed in shafts or boreholes of idle and abandoned mines for the purpose of controlling the level of the mine water pools and preventing overflow into adjacent active mines.2) Stream bed improvement to eliminate or at least materially reduce stream bed seepage by lining the old channels with concrete slabs or bituminous coatings, or by relocating channels onto noncaving or impervious ground or conducting the flow over broken and subsided surface in flumes or pipes made of wood, steel, or concrete.3) Surface improvement to reduce surface seepage in certain limited critical areas by grading or ditching for unimpeded run-off and by backfilling and grading crop falls and abandoned stripping pits that are connected to underground workings.CLICK TO NEXT SLIDE



Presenter
Presentation Notes
There were 29 projects approved under the acts, of which 7 were canceled because mining, drainage or economic conditions changed.  Of the remaining 22 projects, eight provided deep-well pumping plants to control mine water pools and 14 provided surface improvements to eliminate or control surface seepage into mines.  Total expenditures under the program were $7,017,555(~$96 million 2010$), 50% Commonwealth and 50% Federal funds. CLICK TO NEXT SLIDE



Presenter
Presentation Notes
Twenty-nine deep-well pump units (pump, motor, column line, and controls) plus five spare motors and seven spare bowls, were supplied for these projects.  Eight installations were made. The only pumps still in their original site are the two in Project 7 Tamaqua. CLICK TO NEXT SLIDE



Presenter
Presentation Notes
These pumps may be used by Lehigh Resources to dewater the Tamaqua pool, eliminating the 309 discharge.Click to PeabodyClick to next slide



DEEPWELL PUMP INSTALLATION
GILBERTON PA

Presenter
Presentation Notes
The pumps look like this in cross section.   Several other pump installations are still utilizing these same deepwell pumps, includingClickA  BAMR-run pump at Gilberton which keeps mine water out of the basements of some 400 homes(On October 2, 1961 the Federal-State Mine Water Control Program resulted in one of the Events That Shaped Our Environment, when more than 300,000 fish were killed in the North Branch of the Susquehanna River when Glen Alden Coal Company began de-watering No. 5 South Wilkes-Barre colliery, an underground mine near Wilkes-Barre.   Using the pumps supplied by the MWCP, Glen Alden pumped 19 MGD of acidic mine water into Solomon’s Run which flowed into the river affecting water quality for more than 50 miles downstream.  It caused the largest fish kill on the Susquehanna River and ultimately resulted in the largest fine levied by the Pennsylvania Fish and Boat Commission at that time - $45,000. The 1961 incident started a four year court and legislative battle to not only bring the Glen Alden mine water discharge under control, but to bring bituminous and anthracite mining operations under the provisions of the state Clean Streams Law.)   CLICK TO NEXT SLIDE



LEUDERS CREEK, NANTICOKE PA

STREAMBED IMPROVEMENT

Presenter
Presentation Notes
Fourteen surface-drainage improvement projects were installed.  Projects included paving 2.3 miles of streambed; installing 4.4 miles of half-round concrete flume, 0.6 miles of concrete pipe, and 1.8 miles of steel flume; construction of 8.9 miles of earth ditches; and backfilling 5.5 million cubic yards of strip pits.Eight of the projects were in the Northern Field - four streambed improvements and four strip pit backfillings to reestablish drainage courses; These improvements were to  be maintained by the anthracite companies, but all of these went out of business in the 1950sClickNot maintaining the improvements allow the water to return to the mines.CLICK TO NEXT SLIDE



LITTLE MILL CREEK
BUTLER MINE SEEPAGE

DUPONT PA

STREAMBED IMPROVEMENT

Presenter
Presentation Notes
The improvements to the Little Mill Creek in Dupont and to Wadhams Creek in Plymouth exist today, because of them being restored by projects in the past 15 yearsCLICK TO NEXT SLIDE



IMPROVEMENTS 
TO DIVERT 

SURFACE WATER

COALDALE PA

Presenter
Presentation Notes
two projects in the Western Middle and four in the Southern Field consisted of constructing side-hill ditches above the coal outcrops and strip pits to collect runoff, divert the water around strip pits, and installing flumes to convey the water to the valley streams.    ClickCLICK TO NEXT SLIDE



Operation and maintenance of 
the projects was dependent 

upon the large companies that 
were in financial stress and soon 
went out of business, and few, if 

any of the projects were 
maintained.  

The benefits of the ditch 
installations, diversions and 

stream bed improvement only 
lasted for a short time.  

Presenter
Presentation Notes
One of the diversion projects was at Coalale No 8 – the are shown on this slide.ClickThe diversion ditches and flumes were hereClick Operation and maintenance of the projects was dependent upon the large companies that were in financial stress and soon went out of business, and few, if any of the projects were maintained.  Only a portion of the flume in this area exist today The benefits of the ditch installations, diversions and stream bed improvement only lasted for a short time.  		CLICK TO NEXT SLIDE



Today water is not being 
diverted from the bottom 
rock exposures and crop 
falls in the Panther Valley 

nor many other sites 

Presenter
Presentation Notes
Today water is not being diverted from the bottom rock exposures and crop falls in the Panther Valley nor many other sites		CLICK TO NEXT SLIDE



Streams in Nanticoke, 
Pittston, Plymouth and other 

sites are disappearing into 
the mines

Presenter
Presentation Notes
Streams in Nanticoke, Pittston, Plymouth and other sites like this one in Plains are disappearing into the mines, Like this one in Plains, by the Casino		CLICK TO NEXT SLIDE



And mine 
drainage gushes 

from the 
tunnels, 

boreholes, strip 
pits, and other 

openings 
whenever it 
rains hard

Presenter
Presentation Notes
And mine drainage gushes from the tunnels, boreholes, strip pits, and other openings whenever it rains hard		CLICK TO NEXT SLIDE



Presenter
Presentation Notes
Mine drainage treatment is expensive and the magnitude of the mine drainage problem in Pennsylvania is great.  Estimates to correct the entire AMD problem exceed $5 billion in capital costs alone.  With current technology, there would be a tremendous ongoing operation and maintenance cost as well, which would reduce the amount that could be spent on capital construction of new treatment systems. At current estimates, Pennsylvania could potentially focus up to $400 million toward AMD problems over the next 15 years which means that a vast majority of mine drainage problems will not be addressed through the AML Program during this time period unless less costly technologies are implemented. 





Presenter
Presentation Notes
The only way we are going to be able to have reliable, long term treatment of AMD on these systems, in my estimation, is to stop the incursion of surface streams [and storm water drainage systems] into the mine drainage system especially during storm events.”



Presenter
Presentation Notes
There will never be enough money available to construct, operate and maintain  treatment facilities for  Pennsylvania’s Mine Drainage. Urge your legislature and the DEP to make laws and regulations prevent surface water from entering the Northeast Pennsylvania’s Mine Pools.Utilize AML Set-Aside and future Growing Greener  funding to keep water out of the mines rather than for treating it when it leaves them.
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