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A REPORT ON THE
MARYLAND ACID MINE DRAINAGE
REMEDIATION PROGRAM

Economic Costs and Environmental Benefits

Analyses (1992 — 2006) and Projections (2006-2030)

SNAPSHOT OF PROGRAM ACCOMPLISHMENTS

o From 1993 2006, a total of 28 abandoned mine drainage
treatment systems installed at a cost of $7.2 million.

o Systems have improved water quality in 81 miles of western
Maryland streams; with over 47 miles recovered as viable
fishing destinations.

o Cost of operation and maintenance of these systems has
reached an average of $500,000 annually.

o Economic benefits derived from the program are estimated at
$1.5 million annually for the recovery of fishable streams in
the economically poor region of Maryland Appalachia.

o Current funds authorized to support continued operation and
maintenance of these systems are expended by 2014.



EXECUTIVE SUMMARY REPORT

The Maryland Department of the Environment, Water Management Administration, Bureau
of Mines (Bureau) is authorized under Environment Article Title 15 and COMAR 26.20 to protect
the public and the environment from the potential impacts of coal mining and to promote the
restoration and enhancement of active and pre-law abandoned mine lands and water resources. The
Bureau strives to improve water quality in Maryland’s western mountain streams damaged by acid
mine drainage (AMD). AMD is a legacy of historic coal mining operations that were not subject to
current regulatory protections. Many of these impaired streams flow to the much-prized
Chesapeake Bay. The Bureau accomplishes this by developing cooperative partnerships with
industry, government agencies, and citizen groups, and utilizing current and best technologies to
abate and treat AMD. The Maryland Abandoned Mine Inventory estimated in 1979 that 450 miles
of streams were impaired by the single most significant environmental impact in western Maryland
-- the unabated AMD from pre-law coal mining operations.

In 1992, the Federal Office of Surface Mining (OSM), under the authority of the Surface
Mine Control and Reclamation Act of 1977 (SMCRA), initiated a new program in the eastern coal-
producing states--the Appalachian Clean Streams Initiative (CSI). CSI funds were distributed
annually from 1995 through 2007. This program became an invaluable source of critical seed
money for securing additional environmental grants and forming valuable partnerships. The CSI
program funding terminated after 2007 as part of the reauthorization of SMCRA and will directly
impact the Maryland AMD program partnering capability. Given that this program provided an
annual source of funding to support numerous partnerships for AMD remediation, the Bureau
became actively committed to cleaning up impaired streams and rivers in Allegany and Garrett
Counties. By 2006, the Bureau, by partnering with federal, state, local, and private entities, had
invested $7.2 million to install 28 acid mine drainage control systems that are treating over 81 miles
of streams and rivers impaired by pre-law coal mining in Maryland. This successful improvement
of the water quality through the construction and ongoing operation of AMD treatment systems is
well documented for western Maryland streams. Since 1993, these systems have removed over
28,000,000 pounds of acidity, returning miles of stream to clean water standards. An additional
benefit of operating these systems has been the removal of over 677,000 pounds of iron and 69,000
pounds of aluminum, allowing for the recovery of native and stocked fish populations and the
growth of related recreational activities once thought impossible in several large watersheds.

The improvements in stream water quality have allowed for the recovery of biological
communities and the reintroduction of trout in Cherry Creek, the North Branch of the Potomac
River (North Branch), the Youghiogheny River and Georges Creek. Construction of a new doser
and 4 passive-type treatment systems are planned over the next three years in the mainstem of
Aaron Run, a tributary of the North Branch, as part of an effort to delist 303(d) streams and restore
habitat for the Eastern Brook Trout. The Maryland AMD remediation program is recognized
nationally as a highly successful though relatively small program that has achieved notable
environmental improvement in the abatement of AMD. The future of this highly successful
remediation work is at risk without the assurance of a dedicated source of funding as the core of the
program.



Acid mine drainage remediation has a high operating cost attached to most installed
systems, specifically active systems like dosers. Dosers are the preferred method of addressing the
large, high flow, metal laden discharges from abandoned deep mines. To date, ten active dosing
systems have been installed at a total construction cost of $2.1 million and are operating in three
watersheds with an annual operating cost of $284K for lime dosing materials, weekly maintenance
and water sample collection and analysis. Since 1993, the doser systems alone have been
responsible for removing 25,362,000 pounds of acidity from western Maryland waterways. In
addition, the Maryland program has constructed eighteen in-ground “passive” type neutralizing
systems in five watersheds at a total construction cost of $3.2 million and currently incur an annual
operating cost of $83K for maintenance, water sample collection and analysis. Since 1995, the
passive technologies have removed 3,036,000 pounds of acidity from western Maryland waterways.
The watershed-wide Aarons Run Remediation Project is projected to cost $1.5 million in
construction costs and will incur an additional cost of $33K annually for operation and maintenance
upon completion in 2009.

The Bureau currently covers operation and maintenance (O/M) program costs with the
existing 30% Set Aside Account (Account) that is an interest bearing account intended to support
AMD remediation activities under Maryland’s Abandoned Mine Land Program. Each year a
designated amount of funds from the federal abandoned mine land program grant are added into the
Account. The total cost for managing and operating the AMD program, which includes technical
and professional staff, is projected at $487K by FY08 and will increase with the completion of the
pending projects under development to $516K by FY09. These figures are based upon no growth or
no new systems going on line after FY09, only on operating and maintaining the status quo. At the
current rate of expenditure, with no new systems after FY09, the Account will be unable to cover
the entire annual O/M costs after 2014. The growing programmatic problem is that the allowable
grant annual allocation each year for O/M does not cover the total O/M annual costs. This results
in a future depletion of the Account Balance. To ensure the viability of the resource, it is vital to
provide a stable source of funding for the ongoing operation and maintenance of the systems
currently in place and pending and not allow the streams to revert to historic acidic conditions.

To date, of the 81 miles of stream improved with mine drainage controls in western
Maryland, a total of 47 stream miles in Cherry Creek, Georges Creek, the Youghiogheny River, and
the North Branch, along with the 952-acre Jennings Randolph Lake are becoming a prime
destination for trout, bass, or walleye fishing and associated recreational activities such as boating,
camping, or hiking. John Long, Natural Resources Conservation Service, used the economic factors
of Willingness to Pay and Travel Cost Estimates from studies by Anthony Fedler in 1987 and Boyle
et al. in 1998, to calculate the economic benefit of a mile of trout stream. The calculated value was
between $30,835 and $35,270 per mile of trout stream in western Maryland. Using this figure, the
potential economic benefits derived from restoring these 47 miles derives a value between $1.5M
and $1.7M annually. This potential for economic vitality and commercial growth are reminders that
although cleaning up impaired streams may have an annual O&M cost, these AMD treatment
facilities can create long-range financial gain and improve quality of life for Maryland citizens,
their communities, and the many visitors to the region. More than 370 stream miles remain
impaired with AMD and in need of water quality improvements. Through continued and dedicated
funding of the AMD Program, all of Maryland will continue to benefit as more clean water flows
from western Maryland to the Chesapeake Bay.
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PROJECT SCOPE AND DESCRIPTION

CTL Engineering of West Virginia, Inc. was retained by the Maryland Department of
the Environment, Bureau of Mines to provide business services in conjunction with the
Acid Mine Drainage Remediation Program in the State of Maryland.

The ultimate goal of this Project was to define the benefits realized by the Program
and project the future benefits and fiscal needs to sustain the success of the Program
through CY2030. The Project involved the compilation of available data for both the
operational and pending AMD Treatment Systems. This required development of a
resource to document and summarize the benefits, capital costs, operation and
maintenance costs and program specific costs within the Bureau that pertained to the
AMD Treatment Systems.

The format of the resource required it to be 1) “user-friendly” to maximize its use by
Bureau personnel; 2) flexible to allow for modifications and alterations as changes occur;
3) expandable to accept additional data types that can enhance the realistic future
projections; and 4) provide a data base for actual information as it occurs in order to
document and project from an historic perspective.

Close coordination with Bureau personnel was required to provide and expound on the
available data, define the parameters to be utilized in the resource and develop the
reports that will allow them to make the resource a viable tool for the Acid Mine Drainage
Program in Maryland.

The final report provides summaries of the benefits and cost data in multiple formats in
order to evaluate the performance and needs of the systems by operational status and or
design type. While the AMD Systems are generally site and quality specific, this resource
will allow for decisions on future systems to be made from an historic prospective that is
environmentally and fiscally sound.
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CONSTRUCTION FUNDING SOURCES
(thru 2006)

[ EPA 104(b) Fund

B Appalachian Clean Streams

[0 Watershed Cooperative
Grants

B Water Restoration Bond

EAML Title 4

B MD Deep Mine Fund

E Small Creeks & Estuaries

B Sprenger - Lang

OEPA 319 Fund
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MIDE MARYILAND CTL Englneering Inc.
SECTION 1.1.1 _ALL SYSTEMS LISTING
FIRST FULL
TYPE SYSTEM DESIGNATION DESIGN OPERATIONAL|  STATUS
YEAR

1 ACTIVE KITZMILLER AQUAFIX WATERWHEEL DOSER 1993 IN-PLACE

2 ACTIVE GORMAN PUMPKONSULT SLURRY DOSER 1994 N-PLACE

3 ACTIVE LAUREL RUN PUMPKONSULT SLURRY DOSER 1994 N-PLACE
4 ACTIVE LOST LAND RUN BOXHOLM BUCKET DOSER 1994 N-PLACE

5 PASSIVE ELK LICK | ALD / WETLAND 1995 N-PLACE

6 ACTIVE VINDEX AQUAFIX WATERWHEEL DOSER 1996 N-PLACE

7 PASSIVE ELK LICK Il SAPS | STEEL SLAG / WETLANDS 1999 IN-PLACE

8 ACTIVE KEMPTON AIR SHAFT AQUAFIX WATERWHEEL DOSER 2000 IN-PLACE

9 PASSIVE GLOTFELTY ALD / SAPS | WETLAND 2000 IN-PLACE
10 PASSIVE INTERSTATE 335 ALD/ PONDS / WETLANDS 2000 IN-PLACE
11 ACTIVE MILL RUN PLB PULSE LIMESTONE BED 2001 IN-PLACE
12|  PASSIVE ELK LICK Tl SAPS [ WETLANDS 2001 IN-PLACE
13 PASSIVE EVERHART ALUMINATOR / SAPS / WETLAND 2001 IN-PLACE
14 ACTIVE CHERRY CREEK BOXHOLM BUCKET DOSER 2002 IN-PLACE
15|  PASSIVE CONEY CLEANERS SAPS 2002 IN-PLACE
16 | PASSIVE TEETS PYROLUSITE 2002 IN-PLACE
17 ACTIVE McDONALD MINE BOXHOLM BUCKET DOSER 2003 IN-PLACE
18 PASSIVE FAZENBAKER _SAPS/WETLAND 2003 IN-PLACE
19 PASSIVE POTOMAC HILL STEEL SLAG DITCH / SAPS 2003 IN-PLACE
20 PASSIVE AMISH ROAD | ALUMINATOR / POND 2005 IN-PLACE
21 PASSIVE OAK HILL | SAPS | WETLANDS 2005 IN-PLACE
22 ACTIVE SHALLMAR AQUAFIX WATERWHEEL DOSER 2006 IN-PLACE
23 PASSIVE AMISH ROAD II ALDs / PONDS / WETLANDS 2006 IN-PLACE
24 PASSIVE CRELLIN SCHOOL WETLANDS 2006 IN-PLACE
25| PASSIVE MIDLOTHIAN SCHOOL __PYROLUSITE 2006 IN-PLACE
26| PASSIVE NEFF RUN | LIMESTONE LEACH BED 2006 IN-PLACE
27 PASSIVE NEFF RUN I STEEL SLAG LEACH BED 2006 IN-PLACE
28 PASSIVE NEFF RUN Il LIMESTONE LEACH BED 2006 IN-PLACE
29| PASSIVE JAY RICE PYROLUSITE 2007 PENDING
30| PASSIVE RAILROAD STREET SAPS 2007 PENDING
31 PASSIVE AARONS RUN OWENS NORTH PYROLUSITE 10/2007 PENDING
32| PASSIVE AARONS RUN OWENS SOUTH PYROLUSITE 10/2007 PENDING
33| PASSIVE GETSON _____LEACHBEDS 10/2007 PENDING
34 ACTIVE AARONS RUN BOXHOLM BUCKET DOSER 04/2008 PENDING
35 ACTIVE CRELLIN BOREHOLE SLURRY TYPE DOSER 04/2008 PENDING
36 PASSIVE HAMPSHIRE HILL STEEL SLAG LEACH BED 07/2008 PENDING
37 PASSIVE | AARONS RUN HEADWATER REST. LEACH BEDS 1012008 PENDING
38 PASSIVE AARONS RUN STREAM REST. 'SAPS | LEACH BED 10/2008 PENDING
39 PASSIVE CHUBB RUN PYROLUSITE 10/2008 PENDING
40 PASSIVE 2009 PROJECTED
a PASSIVE 2010 PROJECTED
42 ACTIVE 2011 PROJECTED
43 PASSIVE 2012 PROJECTED
44| PASSIVE 2013 PROJECTED
45| PASSIVE 2014 PROJECTED
46 PASSIVE 2015 PROJECTED
a7 ACTIVE 2016 PROJECTED
48| PASSIVE 2017 PROJECTED
49| PASSIVE 2018 PROJECTED
50| PASSIVE 2019 PROJECTED
51 PASSIVE 2020 PROJECTED
52 ACTIVE 2021 PROJECTED
53| PASSIVE 2022 PROJECTED
54| PASSIVE 2023 PROJECTED
55| PASSIVE 2024 PROJECTED
56 | PASSIVE 2025 PROJECTED
57 ACTIVE 2026 PROJECTED |
58 | PASSIVE 2027 PROJECTED
59 |  PASSIVE 2028 PROJECTED
60 | PASSIVE 2029 PROJECTED
61 PASSIVE 2030 PROJECTED
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CTL Engineering Inc.

SECTION 1.2

ALL SYSTEMS BENEFITS

Case 1 assumes currently available funds will be insufficient after 2014
to cover a full year of operation and maintenance cost for systems
constructed through 2008. All systems cease operations based on
projections when the balance is insufficient to meet annual O & M
requirements.

Case 2 assumes currently available funds along with additional funds
will be sufficient after 2014 to cover only operation and maintenance
costs for systems constructed through 2008.

Case 3 assumes currently available and additional funds will be
available to continue construction of new systems and cover operation
and maintenance costs for all systems through 2030.



MIDE CTL Enginsering Inc.
SECTION 1.2.1  TOTAL ACIDITY NEUTRALIZED BY SYSTEM
ANNUAL
R . Acidi i
Type Systern Designation Design Opel::t:::aullll’aar Ava.Lbs Ter ;t:a:leutral 240
PASSIVE
PASSIVE
PASSIVE
PASSIVE
PASSIVE
PASSIVE
PASSIVE
PASSIVE
PASSIVE
PASSIVE
PASSIVE
ACTIVE
PASSIVE
ACTIVE
PASSIVE
PASSIVE
ACTIVE
PASSIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
CUMULATIVE
First Full Z .
Type System Designation Design Opeestions! Year Lbs. Acidity Neutralized
PASSIVE NEFF RUN Il LIMESTONE LEACH BED 2008 1,840
PASSIVE NEFF RUN | LIMESTONE LEACH BED 2008 3,545
PASSIVE AMISH ROAD | ALUMINATOR / POND 2005 9,972
PASSIVE FAZENBAKER SAPS /| WETLAND 2003 22,850
PASSIVE ELK LICK | ALD /WETLAND 1995 38,484
PASSIVE AMISH ROAD Il ALDs / PONDS / WETLANDS 2006 49,183
PASSIVE OAK HILL I SAPS / WETLANDS 2005 60,410
| PASSIVE TEETS PYROLUSITE 2002 134,475
| PASSIVE EVERHART ALUMINATOR / SAPS / WETLAND 2001 189,512
PASSIVE GLOTFELTY ALD / SAPS /| WETLAND 2000 220,371
PASSIVE ELK LICK Il SAPS / STEEL SLAG / WETLANDS 1999 222,532
PASSIVE CONEY CLEANERS SAPS 2002 223212
ACTIVE SHALLMAR AQUAFIX WATERWHEEL DOSER 2006 250,965
ACTIVE CHERRY CREEK BOXHOLM BUCKET DOSER 2002 254,980 |
PASSIVE POTOMAC HILL STEEL SLAG DITCH / SAPS 2003 271,318
ACTIVE MILL RUN PLB PULSE LIMESTONE BED 2001 282,549
PASSIVE ELK LICK Il |SAPS { WETLANDS 2001 418,699
ACTIVE LOST LAND RUN |BOXHOLM BUCKET DOSER 1994 947,821
PASSIVE INTERSTATE 335 ALD / PONDS | WETLANDS 2000 1,169,981
ACTIVE McDONALD MINE BOXHOLM BUCKET DOSER 2003 1,190,443
ACTIVE KITZMILLER AQUAFIX WATERWHEEL DOSER 1993 846
ACTIVE VINDEX AQUAFIX WATERWHEEL DOSER 1986 4,526,720
ACTIVE LAUREL RUN PUMPKONSULT SLURRY DOSER 1994 5,044,650
ACTIVE KEMPTON AIR SHAFT AQUAFIX WATERWHEEL DOSER 2000 8,194,176
TOTAL Pounds 28,398,531
TOTALTons 14,199
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SECTION 1.3

COST & REVENUE SCHEDULES

Case 1 assumes currently available funds will be insufficient after 2014
to cover a full year of operation and maintenance cost for systems
constructed through 2008. All systems cease operations when the
balance is insufficient to meet annual O & M requirements.

Case 2 assumes currently available funds along with additional funds
will be sufficient after 2014 to cover only operation and maintenance
costs for systems constructed through 2008.

Case 3 assumes currently available and additional funds will be
available to continue construction of new systems and cover operation
and maintenance costs for all systems through 2030.
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131 CASE 1* COST & REVENUE SCHEDULE

*Case 1 assumes currently available funds will be insufficient after 2014 to cover a full year of
operation and maintenance cost for systems constructed through 2008. All systems cease
operations when the balance is insufficient to meet annual O & M requirements.

O&M COSTS REVENUE
SR BEGINNING | INTEREST | GRANT | Avaiasie | vears | APCITIOMAL
YEAR SCACE ACTIVE PASSIVE TOTAL YEAR INCOME | FUNDS FOR | FUNDSFOR | ENDING | oooioer
. BALANCE @2% YEAR YEAR BALANCE
2008 28 $2,528,327 | $50,666.85 | $258,000
2007 33 $48,076.23 | $258,000
2008 39  $45.358.17 | $180,000
2009 39 $40,116.22 | $180,000
2010 39 83 21 $180,000
2011 39 9,372.97 | $180,000
- 2012 39 $22,332.19 $180,000
2013 39 $16,18549 | $180,000
2014 39 | $9.87548 | s$180,000
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1.3.2 _CASE 2* COST & REVENUE SCHEDULE

*Case 2 assumes currently available funds along with additional funds will be sufficient after 2014 to cover only operation and
maintenance costs for systems constructed through 2008.

O&M COSTS REVENUE

YEAR SYSTEMSINPLACE | ACTIVE PASSIVE TOTAL | e m‘r - o FuNDS FOR VEARS ENDING FUNDS REQUIRED
_ m YEAR FOR YEAR

2006 28 $2,528,327 $50,567 |  $258,000
2008 39 $45358 $180,000
2009 38 ' $40,116 |  $180,000
2010 39 5 $180,000
2011 35 ; $180,000
2012 » 22, $180,000
2013 39 $16,165
2014 38 $9,876
2015 39 . 3
2016 30 S0 $180,000
2017 39 - $0 $180,000
2018 38 $0
2019 39 50
2020 39 50
2021 39 $0
2022 39 $0
2023 39 S0
2024 39 0
2025 39 S0
2026 39 80
2027 38 S0
2028 38 $0
2029 39 S0
2030 39 50




*Case 3 assumes currently available and additional funds will be available to continue construction of new systems and cover operation and maintenance costs for all systems through 2030.

1.3.3

CASE 3* COST & REVENUE SCHEDULE & CAPITAL REQUIREMENTS

Q&M COSTS

YEAR SYSTEMS IN PLACE CURRENT & PENDING NEW POST 2008 TOTAL vzi?ﬁ’ﬂr?ce ::';DEE;E

ACTIVE | PASSIVE f TOTAL | ACTIVE | PASSIVE | ACTIVE | PASSIVE {O&M Costs
2008 10 18 28 82,628,327
2007 10 2 £
2008 12 i 39
2009 12 2 0
2010 12 2 “
2014 1 29 2
012 1 0 -
2013 1 3 “
2014 13 2 “
2015 13 1 “® Tyt
2016 " a3 a s
2017 N u @ %000 80,000
2018 "“ E It i s0
2019 ) % 50 ) 0
2020 1 a ] %000 50
2021 15 a 52 30.00 50
2022 15 ] 5 %000 50
2023 15 3 s s 50
2024 15 40 5 50
2025 15 “ 5 50
2026 1% 4 5 50
2027 18 a2 s 50
2028 % @ 5 s
2028 % “ &0 50
2030 % “% &1 50

YEAR'S ENDING AD HALOEM

BALANCE

CAPITAL ADDITIONS REQUIREMENTS

CTL Enginsaring inc.

CURRENT & PENDING

NEW POST 2008

TOTAL

Avg Capital Cost of

FUNDS REQUIRED System
FOR YEAR
ACTIVE PASSIVE ACTIVE PASSIVE ACTIVE | PASSIVE
50
$530,725 $796,020 1,326,756
$708,991 570,991
§250,000 $250,000 $175,000 $250,000
$250,000 $250,000 | $175000 | $250,000
$175,000 $175,000 $175,000 $250,000
5250000 | $250,000 | $176,000 | $250,000
$250,000 | $250,000 | $175000 | $250,000
$250,000 $250,000 $175,000 $250,000
$250,000 | $250,000 | $175,000 | $250,000
$175,000 $176000 | $175000 | $250,000
$250,000 $250,000 $175,000 $250,000
5250000 | $250000 | $175000 | $250,000
$250,000 $250,000 $175,000 $250,000
$250,000 | $250000 | $175,000 | $250,000
$175,000 $175000 | $175,000 | $250,000
5250000 | $250000 | $175000 | $250,000
$250,000 $250,000 $175,000 $250,000
5250,000 | $250,000 | $175000 | $250,000
s2s0000 | $250000 | $175000 | $250,000
$175,000 3175000 | $175000 | $250,000
250,000 $250,000 | $175,000 | $250,000
$250,000 $250,000 $175,000 $250,000
$250,000 | 5250000 | §175000 | $250,000
$250,000 $250,000 $175000 | $250,000
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SECTION 1.4

DETAILED OPERATION & MAINTENANCE COSTS



1.4.1 DETAILED O&M COSTS* ALL "ACTIVE" SYSTEMS

*A.ssumes Case 2 Funding for O&M Costs

MAINTENANCE

ear Major *\unual » | Contracted Sampling | Sampling Labnratory TOTAL | Miscellaneous 2:‘:::' Sg::::’:
Maintenance Labor Materials : is | Sampling Costs (‘!::Ls




*Assumes Case 2 Funding for O&M Costs

MAINTENANCE - SAMPLING

In House | Contracted TOTAL 2 Sampling | Sampling | Laboratory | TOTAL | Miscellaneous
Maintenance Sts Materials Analysis

1.4.2 DETAILED O&M COSTS* ALL "PASSIV

Project
Specific
Personnel
Costs

Project Specific
Transportation
Costs
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1.4.3 DETAILED O&M COSTS* ALL SYSTEMS

*Assumes Case 2 Funding for O&M Costs

MAINTENANCE SAMPLING

|

Project Specific] TT%! | rtOTAL
Major | Annual | InHouse | Contracted| TOTAL | Reagent | Sampling | Sampling | Laboratory| TOTAL | Miscellancous |, .. >Pec!

Specific | em Year

Year Maintenance|  Parts Labor Labor Maintenance Costs Materials Labor Analysis | Sampling Costs {8 nzpot:;:nﬁon Personnel COSTS
Costs
2006 Base 2006 Base

2007 2007
2008 2008
2009 2009
2610 2010
2611 2011
2012 2012
2013 2013
2014 2014
2018 2015
2016 2016
2017 2017
2018 2018
2019 2019
2020 2020
2021 2021
2022 2022
2023 2023
2024 2024
2025 2025
2026 2026
2027 2027
2028 2028

2029 2029

2030 2030
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SECTION 2

COST ASSUMPTIONS & RANKING
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SECTION 2.1

COST ASSUMPTIONS

Case 1 assumes currently available funds will be insufficient after 2014 to
cover a full year of operation and maintenance cost for systems constructed
through 2008. All systems cease operations when the balance is insufficient
to meet annual O & M requirements.

Case 2 assumes currently available funds along with additional funds will be
sufficient after 2014 to cover only operation and maintenance costs for
systems constructed through 2008.

Case 3 assumes currently available and additional funds will be available to
continue construction of new systems and cover operation and maintenance
costs for all systems through 2030.
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2.1.1 LISTING OF SYSTEMS BY CASE
FIRST YEAR OF | POTENTIAL YR.| POTENTIAL YR.
DFE SHSTEN DEAGRATON PEAIGN OPERATION | DEACTIVATED | DEACTIVATED
CASE 1: Systems deactivated after 2014 due to lack of O&M funding. Case 1 Case 2
CASE 2: Funds available for O&M through 2030 only for systems built through 2008.
1| ACTIVE KITZMILLER AQUAFIX WATERWHEEL DOSER 1993 2015 2030
2 | ACTIVE GORMAN PUMPKONSULT SLURRY DOSER 1994 2015 2030
3 | AcmivE LAUREL RUN PUMPKONSULT SLURRY DOSER 1994 2015 2030
4| ACTIVE LOST LAND RUN BOXHOLM BUCKET DOSER 1994 2015 2030
5 | PASSIVE ELK LICK | ALD / WETLAND 1995 2015 2030
6 | ACTIVE VINDEX AQUAFIX WATERWHEEL DOSER 1996 2015 2030
7 | _PASSIVE ELK LICK I SAPS | STEEL SLAG / WETLANDS 1999 2015 2030
8 | _ACTIVE KEMPTON AIR SHAFT AQUAFIX WATERWHEEL DOSER 2000 2015 2030
9 | PASSIVE GLOTFELTY ALD | SAPS | WETLAND 2000 2015 2030
10 | PASSIVE INTERSTATE 335 ALD | PONDS / WETLANDS 2000 2015 2030
11| ACTIVE MILL RUN PLB PULSE LIMESTONE BED 2001 2015 2030
12| PASSIVE ELK LICK I SAPS / WETLANDS 2001 2015 2030
13| PASSIVE EVERHART ALUMINATOR / SAPS / WETLAND 2001 2015 2030
14| ACTIVE CHERRY CREEK BOXHOLM BUCKET DOSER 2002 2015 2030
15 | PASSIVE CONEY CLEANERS SAPS 2002 2015 2030
16 | PASSIVE TEETS PYROLUSITE 2002 2015 2030
17| _ACTIVE McDONALD MINE BOXHOLM BUCKET DOSER 2003 2015 2030
18| PASSIVE FAZENBAKER SAPS | WETLAND 2003 2015 2030
19 | PASSIVE POTOMAC HILL STEEL SLAG DITCH / SAPS 2003 2015 2030
20 | PASSIVE AMISH ROAD | ALUMINATOR / POND 2005 2015 2030
21| PASSIVE OAK HILL | SAPS | WETLANDS 2005 2015 2030
22|  ACTIVE SHALLMAR AQUAFIX WATERWHEEL DOSER 2006 2015 2030
23| PASSIVE AMISH ROAD 1l ALDs / PONDS | WETLANDS 2006 2015 2030
24| PASSIVE CRELLIN SCHOOL WETLANDS 2006 2015 2030
25 | _PASSIVE MIDLOTHIAN SCHOOL PYROLUSITE 2006 2015 2030
26 | PASSIVE NEFF RUN | LIMESTONE LEACH BED 2008 2015 2030
27| PASSIVE NEFF RUNII STEEL SLAG LEACH BED 2006 2015 2030
28 | PASSIVE NEFF RUN il LIMESTONE LEACH BED 2006 2015 2030
29 | PASSIVE JAY RICE —_ PYROLUSITE 2007 2015 2030
30 | PASSIVE RAILROAD STREET SAPS 2007 2015 2030
31| PASSIVE AARONS RUN OWENS NORTH PYROLUSITE 10/2007 2015 2030
32| PASSIVE AARONS RUN OWENS SOUTH PYROLUSITE 10/2007 2015 2030
33 | PASSIVE GETSON LEACH BEDS 10/2007 2015 2030
34| ACTIVE AARONS RUN BOXHOLM BUCKET DOSER 04/2008 2015 2030
35 | ACTIVE CRELLIN BOREHOLE SLURRY TYPE DOSER 04/2008 2015 2030
36 | PASSIVE HAMPSHIRE HILL STEEL SLAG LEACH BED 0712008 2015 2030
37 | PASSIVE | AARONS RUN HEADWATER REST. LEACH BEDS 10/2008 2015 2030
38 | PASSIVE AARONS RUN STREAM REST. SAPS / LEACH BED 10/2008 2015 2030
39| PASSIVE CHUBB RUN PYROLUSITE 10/2008 2015 2030
CASE 3: Only occurs if additional funds available for construction and additional O&M costs.
40 | PASSIVE TBD 2009
41 | PASSIVE TBD 2010
42| ACTIVE Doser 2011
43 | PASSIVE TBD 2012
44| PASSIVE TED 2013
45 | PASSIVE TBD 2014
46 | PASSIVE TBED 2015
47 | ACTIVE Doser 2018
48 | PASSIVE TBD 2017
49 | PASSIVE TBD 2018
50 | PASSIVE TBD 2019
51| PASSIVE TBD 2020
52 | ACTIVE Doser 2021
53 | PASSIVE TBD 2022
54 | PASSIVE TBD 2023
55 | PASSIVE TBD 2024
56 | PASSIVE TBD 2025
57 | ACTIVE Doser 2026
58 | PASSIVE TBD 2027
59 | PASSIVE TBD 2028
60 | PASSIVE TBD 2023
61| PASSIVE TED 2030

TBD = To Be Determined




@%®  2.1.2 DETAILED SYSTEM EXPENDITURES A
TREATMENT SYSTEM INFO CAPITAL EXPENDITURES OPERATION & MAINTENANCE EXPENDITURES SAMPLING EXPENDITURES
Misc, Costs
feebnlrg System » Avg. Total
Initia} .-\:'r::‘ .| Modified Cost of Total e | Mechanica! | In House | Maintenance | Maintenance Total Avg. Chemical | Avg, Total Cost { No. of Average Total | Mise. Costs o&m
Active Treatment Yearsin | Construction Pivedivisiat or He-built | Modification Capital a1| Maintenance Labor In House Contractual Maintenance Costof HResgent| Reagentused in | for Chemical pl pling Man S Lab ry| Smmpling | rent, uiilities, Cost
System Designation System Design System Status)  Service Costs (15% of 10T ) YorN or Re-build Costs ol Parts Hours Labor Labor Costs Reagent Type| per Ton 2006 Tons Reagent taken Materials Hours Labor Analysis Costs elr
ChemyCrosk _|Bonholm Bucket Der Operaing s | ssoomoo] Usmococe]  w suseo 66 267102 5161000 Calsium Casborute | 59000 50 s | smwo | e | s | see000 .
Gortnarn Pumpkonsult Slurry Daser Backup 13 $111,500.00) 00 ¥ $33,775.00 $315.00 3 $242, $1,670.00] Calrium Cart $90.00 3 4 | 5940 § | solaes | ; 51,500.00
Kempton Air Shaft | Aquafix waterwhes| Doser Operating 1 $109,064.00} 16,35 6 v $772.742.00) sits00) 208 8.41776|  $17,600.00) " Calcium Oxide 512600 s02 36 | seae0 | 30 _M 54320 $12.000.00
Kitzmiller _ |Aquafix waterwhes| Doser Operating 14 $55,000.00] 82500 N sit5000 &6 82,6710 £2,500,00) Calcium Oxide $130.00 116 8 _$18.80 8 : __gg;u_‘ 00 $1.500.00
Laurel Run . |Pumpkonsult Slurry Daser Operating 13 $111,500.00 ¥ _ $33.775.00 spsool 6 KL SSGell $1.670.00 Caleium Carbonate | $90.00 138 — __QM__ g ._g.fjg@.. ;
Lost Land Run Boxholm Bucket Doser Operating 13 $55,000.001 Y | $8450.00) $315.00f 66 52,671.02 $1,670.00 Calcium Carbonate $90.00 48 8 ] 2 mg_, 5950
McDor T | Boxholm Bucket Doser Operating 4| sisasee Y =g - 66 | sem0 5167000 = : $130.00 106 36 | ss4e0 | 36 | $96696 | ' . .
Mill Run PLB [Pulse Limestone Bed Opeating 6 | siazgrson] e ||IEET Ty i ! g $10,990.00 Calcium Oxide Sand $37.20 25 16 £3760 8 4 | : 0% $4.440.00
| Shalimar Aquafix waterwhee] Doser Operating 1 $187,091.00 N &6 71 $2,500.00 Calcium Oxide $131.00 47 24 | '$5540 | 24 &' 64 | 52,88 |
Mimdex Aquafix waterwheel Doser Opertisg 1 $81,350.00 N . 41 65 2.671.02 00 Calcium Oxide si3100 135 12 820 s | sotase | siae00c
Sub Total Active
Pending Active Systems
Aarons Run |Boxholm Bucket Doser Design Stage | 4/1/2008 |  5211,50000 B sisoof 66 | S0 Calcium Carbone | 9000 | 50 u_ | s ] —
Creflin Borehol Slurry Type Doser Design Stage 4/1/2008 | $250,000.00 §315.00] 66 ' $4. Hydrated Lime $128.00 120 36 58460 36
Lth ‘Total Pending Active
| Sub Total Al Active
Misc., Costs
ishling System Retrofit/ Avg. Total
Initial st Do 2| Modified Cost of Total Modifications | Mechanical | In House | Maintenance | Maintenance Total Avg. Chemical| Avg. Total Cost| No.of Misc. Costs o&M
Paszive Treatment Years in| Construction Prerumal or Re-built | Modification Capital (@ 1% of Total | Maintenance Labor In House Contractual Maintenance Cost of Reagent | Reagent  used | for Chemical Sampl Sampli rent, utilities, Cost
System Designation Systemn Design System Status|  Service Costs (5% ol E) YorN or Re-buitd Costs Capital Costs) Parts Hours Labor Laber Costs Reagent Type| per Ton 2006 in Tons Reagent taken Materials el
Amish Road 1 Aluminator / Pond Operating 2 $159,000.00 N i §135.00 12 A 28 || “%65E0 O $0.00
Amish Road 11 ALDs /Ponds / Wetlinds Operating 1| sise20000 N | — si3so0| 12 SR [ o o - 4 $103.40 .00
Coney Cleaners SAPS Moifcatons Nocewary | 3 5200385 00| §30,0877 - 30 si3s00] 12 sa3: 0 | sar00 | $0.00
Creliin School Wetlands Operating 1 SI8B,000.00]  $28,200.00 N | mi3sool o4 | sto7 _ - | - 12 $28.20 $0.00
Elk LickT ALD / Wetland Operating 2 $2780000)  $407000] N | siigd sisoo| 4 | simadl 1z | sm20 | 4
Eik Lick Il SAPS /Stee] Sl / Wethands Operating 8 $69333.00)  $10,399.95 % §24,750.00 s104483]  si3sool 12 | e - 8 5 $960.00
Elk Lick 1Tl SAPS { Wetlands Mdifications Nesewmry 6 | s62019.00)  $930585 N = _ . S7isas LH 1z i S214.88 | §1,440.00
Everhart Aluminator / SAPS / Wetlands Operating [ $89,670.00)  §13,450.50 N §1,031.21] 12 e - B 4 $960.00
Fazenhaker SAPS / wetlands Operating 4 $151,745.00)  $22,761.75 N $1,745.07 6 16 8 $1,920.00
Glotfelry ALD / SAPS | Wetland Operating 7| smgsool  sizpa70f N . s9361] 21 = = — 1 E §1,440.00
Intersiate 335 ALDs /Pands / Wetlands Operating Z $97636.00)  $14,645.40 N . SL12281 4 20 12 2232 | $2,400.00
| Jay Rice Pyrolusite Under Construction | 1/(/2007 | $133.494.00)  $20,024.10] N $1,535.18 $135.00) 24 S 20 12| $32232 | $2.40000
WMidluﬂnimSchooﬂ Pyralusite  Modifications Necessary i si4gs7000]  s228ss0] N - $1,708 55 s3so0| 12 R 4| s10744 | $960.00
Nedf Run | Li Leach Bed Opermting | | | sed4i6600f 59,624 -99] Al A I $73791 $135.00 4 12 $2820 | 4 | S10744 | 5144000
Neff Run 11 Steel Slag Leach Bed Operating 1 $64,166.00)  $9,624.90| N 5737.91] $135.00 6 - - 16 $37.60 4 §107.44 | $1920.00
Neff Run [T Limestone Leach Bed _ Opersnng Lo $64,16600]  $962490] N §737.91 §135.00 6 - 16 53760 | 4 $107.44 | $1,92000
Ok Hill | SAPS / Wetlands Operating, 2 $250,00000[  $37,50000 N _ S287500]  s13500f I8 _ - S CR $37.60 4 $107.44 | $1,920.00
Potomac Hill | Steel Siag Ditchi / SAPS | Modifications Necessary 1 Sigopssaal  $28,47825) N $2,18333]  sizsool 1z _| 12 52820 8 $21488 | §144000
IRnﬂmad Street SAPS Under Construction | [/(/2007 |  $230,000.00] _ga_si,sbo_.m N $2,645.00| $13500] 12 - | - - - 20 | $4700 | B | $21488 | 52.400.00
[ Teats Pyrolasite Operating s 5180,00000)  $27.00000 N $2,070.00 $135.00) 12 16 $37.60 4 $10744 | $1.92000
Sub Total Passive
_Pe_r_\EiIg Passive Treatment Systems
Aaron Run Headwater Rest Leach Bed Design Stage 10/1/2008 $4240000]  $636000) N $48760) si3son| 4 5107.44 | S 12 $28.20 4 §10744 | $1,440.00 | s000
Aaron Run Stream Rest SATS / Leach Beds Design Stage 10/1/2008 | $339.984.00(  §50,997 60 N  53.909.82| si3se0l 12 $322.32f 16 & $3760 | 4 510744 | ; 1,920.00 $000
Aaron Run Owens Nosth Pyrolusite _ Design Stage lof/2067 | $276,10000|  $41,415.00 N $3,175.15 $135.00 9 $241.74 R S— - 12 | &m0 | 4 510744 | $1,44000 0,00
Awmon Run Owens South  |Pwiolosite | Design Stage I0/1/2007 | $306,10000)  $45,915.00 N 5352018 $135.00 2 S24L.74) S 12 £2820 4 510744 | $1,490.00 0,00
Chubb Run Pyiolusite Design Stage 10/1/2608 | S1l00ec.00| siesoooo| 0N | §1,265 00| $135.00 18 $443.48 I 16 $37.60 8 521488 | $1920.00 $0.00
Leach Beds  Design Stage \ofiizo07 | stlogoooa)  sigsoooo| N $1,265.00 si3500) 12 2232 . [ % $18.80 4 | s$10744 | %9s0.00 | s000
Steal Slag Leach Beds Construction | 7/L/2008 |  $125,00000|  $18,750.00 N $1.437.50 siasaol 12 512232 20 $47.00 [ $161 16 400.00 50,00
Sub Total All Pussive
ITntal for Active & Passive $0.00
Program Specific Transportation Expenditures  $10,125.00
Program Specific Personnel Expenditures  $61,841.55
: $509,985.37
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SECTION 2.2

RANKING OF ALL SYSTEMS BY CATEGORIES
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PASSIVE CONEY CLEANERS sapg maz T T 188 12001 W wIr P
FABSIVE TEETE RO UCTE i A §339.870 5857 11380 [E¥ FTRL fafs ]
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! - BT : . S
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223 ALLSYSTEMS COSTS PER ANNUAL POUNDS OF TOTAL ACIDITY NEUTRALIZED RANKED BY TOTAL ADJUSTED CAPITAL COSTS
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2.24 ALLSYSTEMS COSTS PER ANNUAL POUNDS OF TOTAL ACIDITY NEUTRALIZED RANKED BY ANNUAL O&M COSTS
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1 e P S———— — - o 1
PASSIVE PoTomachny | STEELSLA3DITCH/ 2003 7829 $245,736 $9,829 $12a7 $0.09 $1.02 $1.91
e lliIE 4= == I — ! =
PASSIVE TEETS PYROLUSITE 2002 26,895 5239,970 59,599 $11,280 5385 418 srn
PASSIVE AMISHROAD| | ALUMINATOR / POND | 2005 4,986 | s1m30m 7,788 $12,130 $5.52 883 $14.15
PASSIVE CONEY CLEANERS SAPS 3 2002 sz | swrae $10,686 512,801 5721 $8.77 $16.04
PASSIVE RAILROAD STREET SAPS 2007 | Data Incomplets $264,500 $10,580 $13,266 $0.00 $0.00 $0.00
| i
PASSIVE OAK HILL SAPS | WETLANDS | 2008 30,208 $305,008 $12,200 $13.854 s11.98 51360 32557
e OB T il . o T
ACTIVE GORMAN ;&E et 1894 Data Incomplete $230,873 $9,.219 $13,908 $0.00 $0.00 50,00
ALDs | PONDS |
PASSIVE AMISH ROAD I il Pt 2008 49,183 $188,572 57,543 $14,201 5238 $4.48 $6.57
ACTIVE LoSTLANDRUN | BOXHOUMBUCKET 1804 72,909 $102,227 s4088 14268 $1.40 $0.20 5161
ACTIVE CHERRY CReek | BOXHOUM BUCKET 2002 50,956 5106653 $4,266 15,871 5208 $0.31 240
AQUAFIX
ACTIVE SHALLMAR oty S 2006 250,965 s221,608 58,864 24224 5088 $0.10 s0.98
AQUAFIX
ACTIVE KTZMLER [ ROUARRE o 1993 318,276 $92,685 $3,718 s27,704 50.28 008 s0.38
PUMPKONSULT . | I B |
seve | wawmecRoy | SHRROPSULT | wees  amom  saaem $9,299 529,319 5050 $0.08 $0.67 |
ACTIVE MILL RUN PLB fRoE gsmus 2001 4,082 $189,324 $7.573 $30,150 $4.02 $0.64 $4.66
ACTIVE VINDEX 1806 411,520 $125711 5028 $30,207 50.31 ‘ $0.07 ‘ s0.38
ACTIVE McDONALD MINE 2003 207611 $193,687 s7.747 $31,617 50.85 5011 50.76
| AGUAFIX
ACTIVE | KEMPTONARSHAFT | AOCAPRK = 2000 1,198,168 $1,104,630 $44,185 $137,291 so.92 $0.11 $104
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225 ALLSYSTEMS COSTS PER ANNUAL POUNDS OF TOTAL ACIDITY NEUTRALIZED RANKED BY ANNUALIZED CAPITAL COSTS PER POUND NEUTRALIZED
J
. ‘Avg. Lbs. Acidity O&M Costper | Total Cost per
ACTIVE /PASSIVE System Designation  System Design ) Firet Finl Neutralized per 2006 Capital Costs “MMualized Capital p506 60 4 coges m Anhuai Lb Annoat LB,
perational Year Costs N b
| year AN SRR
| |
— r— FIERE Se LaaGH 2006 | Data incomplets s76008 |, s3pd0 staz 50,00 $0.00 $0.00
PASSIVE MIDLOTHIAN SCHOOL | PYROLUSITE 2006 Data Incamplata s176.981 7,038 59216 50.00 50,00 $0.00
passive | JAY RICE | PveolustE | 2007 | Dataincomplete | 5183518 56,141 sw3s | 30.00 [ 50.00 $0.00
T T - e 7 o -
PASSIVE CRELLINSCHOOL | WETLANDS 2006 | Dataincomplete | 22686 | sss07 510,911 $0.00 $0.00 $0.00
PASSIVE RAILROAD STREET | SAPS | 2007 Data Incomplete | $264500 $10,580 $13,266 $0.00 | $0.00 $0.00
| PUMPKONSULT ‘
ACTIVE GORMAN | aimavooss | 1854 | Dt incomplete 5230973 59,239 $13.908 $0.00 50.00 $0.00
PASSIVE INTERSTATE 335 D! 2000 W s 35,524 3328 $0.11 5047 $0.28
saurex | [
ACTNVE it o 1993 | smars so2,085 | 53718 l 527,704 5029 5008 $0.38
— —'———_ 1_--— = —_— = e W e | — —_— e} — —_——
|
1996 411,520 $1257T11 § $30.207 5031 $0.07 i §0.38
WWATERWHEEL nasznl | ¢ ad . : | e L=
PASSIVE GLOTFELTY | ALD/SAPS /WETLAND, 2000 l a8z $115437 s4617 57,638 0.7 I 5062 $0.99
PASSIVE ELK LICK It SAPS [WETLANDS | 2001 | 68,783 | s88,188 saae | 36,666 $0.49 $0.56 $145
= =18 | == e == B (CHEES NN SR
PUMPKONSULT { |
ACTIVE LaureLruN | SEMPEORSULT ‘ 1994 388,080 230,973 s9.238 $29.310 50560 | $0.08 | 50.67
PASSIVE EVERHART ALLMINATOR | Sara 2001 31,585 $123,131 54,926 57,184 5052 5091 1.5
B WETLAND | e e T = | =
ACTIVE L McDONALD MINE = L gl 2003 | zemen weer s sET | 5088 $0.41 5076
| il | N e Liew e |
AQUAFIX
ACTIVE SHALLMAR [ DOEAERE 2008 - s $221,608 8,864 524224 s0.88 $0.10 s0.98
PASSIVE poTomac L | STEELSLEG DITGH/ | 2003 | 67,829 $245736 ssg28 | st s0.89 $1.02 $1.91
f = = =T ¢ ﬁ;- ———i= —= B |
ACTVE | KEMPTON AIR SHAFT e o 2000 1,188,368 ‘ $1,104,630 $44,185 $137,209 s0.82 $0.41 | $1.04
passVE | Eikuckw | SAPSISTERL SLAG 1988 21817 $132,356 $5.294 $7.382 $1.01 $1.40 s2.42
| . weTLaNDs ' = e e ——tie. §L SN ) I
PASSIVE ELKLICK) ALD } WETLAND 1995 3,207 sssiz | $1.823 5323 $1.40 $3.20 5430
e S [l g ol | | Lo _Seaae | 1= Se ,; L
ACTIVE LOST LAND RUN aoxugams:“ucxsr 1994 72,909 $102,227 54,089 $14,868 $1.40 $0.20 | $161
ACTNE | CHERRY CREEK l ammmr 2002 I 5089 $105,653 4,266 $15871 $2.00 $0.31 $2.40
| Awsieowos! | - M e B (e [ i
PASSIVE AMISH ROAD Il ‘ it el 2006 . wm | s $7.541 $14,201 s2.38 | $4.49 ! s6.87
i ! I ; :
PASSIVE TEETS PYROLUSITE 2002 26,898 $239,870 59,599 511,280 $3.56 s418 773
| | | L _ | - i il
ACTIVE \ MILL RUN PLE PHERG LR PN 2001 47092 i $189,324 $7,573 e | $4.02 | $0.64 3466
—— — ! + =, : — —
PASSIVE | AMISHROAD| | ALUMINATOR POND { 2005 4986 193086 | sirs | $12130 ss.52 s0.53 $14.15
PASSIVE CONEY CLEANERS SAPS 2002 o) $267,145 $10,686 $12901 $727 $8.77 $16.04
PASSNVE | FAZENBAKER SAPS |WETLAND | 2001 5712 $196,409 57,85 $10,251 5888 : o 52047
PASSME" | aAkHALI SAPS | WETLANDS 2005 30,208 $305,008 $12,:200 $13,854 s1158 s1350 525,57
PASSIVE NEFF RUN | UHMESYONE LEACH 2006 | 3545 I $76,006 $3,040 $6,579 $73.98 ! $160.11 $234.10
I ‘ | : I M | S [ .- S =
PASSIVE NEFF RUN It N e ERACH 2006 1840 ste00s 53,040 $7128 $18377 $453.95 564772
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226 ALL SYSTEMS COSTS PER ANNUAL POUNDS OF TOTAL ACIDITY NEUTRALIZED RANKED BY O&M COSTS PER POUND NEUTRALIZED

o —

Avg. Lbs. Acidity ) Capital Cost per N Total Gost per
ACTIVE/PASSIVE System Designation  System Design o 2’:;::"{,” Neutralized per 2006 Capital Costs A""“gﬁ“ﬁc‘“"‘l 2006 O&M Costs  Annual Lb Annual Lb.
pe yBar d ik Neutralized
T
F ACTIVE l GORMAN mﬁ:ﬁ:& 1984 Data incomplets smoens | 53,239 | 513,908 | $0.00 $0.00 | $0.00
PASSIVE | RAILROAD STREET SAPS 2007 | Dataincomplets = 5264,500 $10,580 $13,266 $0.00 ' $0.00 50.00
| PASSME | CRELLINSCHOOL WETLANDS | 206 | Data incompete $222,686 $8,807 swert | $0.00 $0.00 ! $0.00
PASSVE | SAY RICE | PrroLusie | Data Incompleta 163,618 5,101 510,366 $0.00 s s0.00
PASSIVE  MIDLOTHIANSCHOOL  PYROLUSITE 2006 Data Incompleta | $175,981 stose | ssae | $0.00 $0.00 | $0.00
— e — —-— —— — —_— — —_— —_—
PASSIVE NEFF RUN 1 | STECLSLAGTECH 2008 l Data Incomplets 76,005 33,040 $7,122 50,00 ! 50.00 $0.00
: = .l el | SN I W
= 1S
' AQUAFIX | |
ACTIVE VINDEX laTeeeal ! 195 411,520 $125711 $5,028 s30,207 $0.31 s0.07 5038
JWAIETIECRROoH - | i Nl el e
]
ACTIVE LAURELRUN | Figpelt 1884 388,050 $230,973 $9,299 529,319 $0.60 so0.08 i $0.67
AQUAFIX = i
ACTVE | KIZMLLER | yarewheed DoseR 1993 uezZrs | se2Ess | sams 27,704 3028 $0.08 3033
I e muw I I = i u -—_—_i o z &
ACTVE | SHALLMAR WATENWIHEL. DONER| 2006 | omees | e 58,864 sz $0.88 3010 l 088
_ . ' =, e i 1 ey
ACTWE | McoONALDMINE | BOXHOUMBUGKET | 2003 aren | swsser s7741 531,597 | 5065 i 5011 5076
S— = p— ~H - = T o= H . — —_ . —‘
ACTIVE KEMPTON AIR SHAFT ARUAE 2000 | tassss $1,104,630 $44,185 137,201 $0.92 $0.11 | $1.04
i | WATERWHEEL DOSER| st ‘ g : '
- | - Bestdinsoidlacial 4 — | 1
PASSIVE | INTERSTATE 335 "‘w'?E","Lf;“:: ! 2000 | 167,140 $138,002 5,524 1 $8.926 $0.41 s0.47 s0.28
WETLA) 2 P it GO : —t
e | LostianoRN | B, e T e | T [ sz seom | semss  $140 s s1.61
d) e ! e i S ! e =
AcTME | cuERRvcreek | SONMQUIRNCKET | gep 1 soess \ s106663 | 54286 $154871 20 $031 s2.40
=== - = T - — — —
PASSIVE GLOTFELTY  ALD/SAPS | WETLAND 2000 3482 115,437 S4§17 57,638 $0.37 s0.62 5099
ACTIVE MILL RUN PLE | PULBE:EHDESTONE | 2001 41,092 sieoa2 57,573 530,160 5402 064 , 3466
PASSIVE | EVERHART l ALHNIATIR AR/ 2001 31,585 $123191 $4.925 57,184 $0.63 091 $1.54
PASSIVE ELK LIGK I | SAPS /WETLANDS 2001 [ eores s85,188 53,408 56,666 | $0.49 | 5036 $1.45
PASSIVE POTOMAC HILL ’mLm"“‘:“‘ i 2003 . 67,829 | s2as738 $9829 $11,237 $0.89 $1.02 $191
L i MR A e | 3
r» PASSIVE éfiiciy; | SAPGUHIEELALAG) 1999 27817 sizas | ssase 57, $101 $1.40 s242
| 7 wemanos | ® o a2
’— - - _ = —_— - — —_———— _ —_— — -~ — —]
PASSIVE ELK LICK 1 | ALD ! WETLAND | 1995 | 3207 $45,582 i $1823 | $5323 $1.10 | $3.20 | $4.30
=0 —+ — e L | =
PASSIVE TEETS PYROLUSITE 2002 | 2sess | 59,599 $11,280 5388 $418 s1.73
L | e | _ | om | ow | e ) p g |
ALDs |PONDS/ |
PASSIVE AMISH ROAD 1 2006 48,183 $188,572 57,843 $14,201 s2.38 $e48 $6.87
- i ___wEnmns o} OO 0/ | o ¥ | | i
PASSIVE PR (m——" 2008 4,986 $193,886 stee | swase | s6.82 sa63 $14.15
A _ I I = — = == - - - {
PASSIVE CONEY CLEANERS | SAPS 2002 ez 267,146 $10,686 $12,801 s1.27 sar? S16.04
PASSVE |  FAZENBAKER SAPS | WETLAND 2003 5712 | 5196408 $7,85 $10,261 $8.56 51188 52047
—p— = t = N t —
L PASSVE | OAKMLLI SAPS /WETLANDS | 2008 30,208 $305,008 $12,200 $13,854 $11.98 stas0 | sa5E7
— | e — 1 - — -
PASSIVE | NEFFRUNI e L | 20 3545 $76,005 $3,000 6,579 7199 $160.11 £234.10
PASSIVE NEFFRUNm | LMESTONE LEACH 2006 1,840 $76,008 $3,040 7123 $183.77 $45395 $847.72
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227 SYSTEMS COSTS PER ANN POUNDS OF TOTAL ACIDITY NEUTRALIZED NKED BY TOTAL C PER POUND NEUTRAL.
| | Avg. Lbs. Acidity | Capital Costper  O&M Cost per
ACTIVE | PASSIVE System Designation | System Design | Firat Full Neltralized per | 2008 Capital Costs AMHalzed Capital pooe npy costs  Annual Lb Annuallb ¢
perational Year | Costs s o 4
| Neutralized N\
! , { |
ACTIVE GORMAN ’ i 1994 | Dataincomplets | 230973 $9,238 $13,908 $0.00 $0.00 $0.00
= ! — L __ -l =
PASSIVE RAILROAD STREET SAPS 2007 | Data Incompleta $264,500 si0880 | §13.266 50,00 50.00 $0.00
— —t el i I i -
PASSIVE CRELLIN SCHOOL WETLANDS | 2006 Data Incomplets s222886 | $8,907 510,811 $0.00 50.00 | 50,00
PASSIVE JAY RICE | PYROLUSTTE | 2007 Data Incomplete | $163,618 56,141 $10,366 s0.00 ‘ $0.00 $0.00
PASSWE | MIDLOTHANSCHODL|  PYROLUSITE 2006 Data Incomplets $175.981 7,038 59,218 50.00 ( $0.00 50.00
PASSIVE NEFF RUN I STEEL ARG LERRH 2006 Data Incomplete 76,005 $3,040 | $7.122 $0.00 $0.00 | 50,00
PASEIVE INTERSTATE 335 A 2000 167,140 $138,082 $5,524 $8,926 s0.11 5047 s028
T L | TR S - i
ACTVE | KIZMILER | yarequeee: boser 1893 318,275 $52,885 53718 l 27,704 50.29 $0.08 s0.38
1 ——— - —t - —
AQUAFIX |
ACTIVE VINDEX AT en) 19% 411,520 ssmt | $5.028 530,207 s0.31 5007 5038
ACTIVE LAUREL RUN m’nﬁt’n"g:é; 1984 388,060 $230,973 $9,218 529,319 $0.60 $0.08 | 50.67
ACTIVE McDONALD MINE amggnﬁn:cm 2003 257811 $193,667 §7,747 $31,547 $0.66 $0.41 | $0.76
AQUAFIX
ACTIVE SHALLMAR P et SR 2006 250,965 5221509 8,884 524,224 s0.88 $0.10 I 50,58
! . = - = g | I E— ME— N - ——y —
PASSIVE GLOTFELTY | ALD/SAPS!WETLAND 2000 31,482 $115,437 4617 57,638 $0.37 s0.62 $0.90 |
ACTIVE KEMPTON AIR SHAFT | AEUAF 2000 1,198,168 ‘ $1,104630 $44,185 $137,201 50.82 50,11 $1.04
I WATERWHEEL DOSER L S | .
PASSIVE ELK LICK I SAPS | WETLANDS 2001 69,763 sise | 53,408 56,666 048 $0.95 f 5148
PASSIVE EVERHART ”‘“""m"':” #i 2001 31,588 $123131 54,925 §7.184 5063 $0.91 $1.54
ACTIVE LOST LAND RUN ““"gg::“ﬂ 1884 72,808 5102227 $4,009 | s1epe $1.40 | $0.20 5181
g e - - s e e | —'—
PASSIVE poromacry | STEFLSthapmcHt | 2003 ' 67,828 $245.736 9,820 $11,297 50.69 s1.02 $1.91
| CPOTOMACHR-. ] rigess | O il | e ) | ! I
ACTIVE eHERRYcRERK | BOXHOLMBUCKET 2002 50,996 $108,653 34,266 $15,671 2.0 5031 $240
i i) } | i
PASSIVE Eikuckn | SAP m&u" il 1898 787 | $132,386 $5.294 $73%2 $1.01 5140 5242
o | ETLAN 4 ; -
PASSIVE ELK LiCK | ALD | WETLAND / 1895 ‘ 3,207 | sessez 1,823 55323 $1.40 5320 $430
| — | | N I t - — i - — ——d
ACTIVE WILL RUN PLB FHIOE BIESTONE 2001 47082 189,324 s1.573 $30,160 402 5064 $456
B | L - | e
PASSIVE AMISH ROAD I A ros 2008 asdes | steesr2 754 $14,201 5238 $449 56.87
PASSIVE TEETS PYROLUSITE 2002 [ 239,870 30,598 511,280 $3.56 418 s77
e | - 2 [ - | —— R
PASSVE | AMISHROAD| | ALUMINATOR/POND 2008 4,986 $183,986 s7.758 $12130 $5.52 s863 $14.15
PASSIVE CONEY CLEANERS | sAPS 2002 a2 $267,146 $10,686 s12801 | 727 sa77 $16.04
PASSIVE SAPS | 7 ' 198, | 5 10,251 28 $11.59 2047
£ | rAzEMBAKER WETLAND 2003 5712 | sisans | s7a s102 su8 | s N
PASSIVE | OAK HILLI SAPS | WETLANDS | 2008 30,208 $305,000 12,200 $13,854 si198 51360 525,57
== Ry SRS /B 4 — — ]
PASSIVE NEFF RUN | il 2008 3,545 376,005 51,080 36,579 57388 $180.11 $234.10
| LIMESTONE LEACH
PASSIVE NEFFRUNW | o 2008 1,840 76,005 53,040 7,123 $190.77 $453.95 s647.72




CTL Engineering Inc.

MIDOE

SECTION 3

OPERATIONS AND MAINTENANCE

This Section details all O & M costs under various escalation scenarios
and is not included in this Abridged Version of the Report.**

**Section 1.4 projects O & M details at a constant dollar model (2006)
through 2030 with no escalation of costs.
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SECTION 4

ACTIVE SYSTEMS
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M ARY
ACTIVE SYSTEM BENEFITS
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GTL Engineering Inc.

BENEFITS AVG. TOTAL ACIDITY NEUTRALIZED PER YEAR BY SYSTEM

Avg. Lbs. Acidity

System Designation System Design o Yea'r Neutralized Per
perational
Year
KITZMILLER AQUAFIX WATERWHEEL DOSER 1993
GORMAN PUMPKONSULT SLURRY DOSER 1994
LAUREL RUN PUMPKONSULT SLURRY DOSER 1994
LOST LAND RUN BOXHOLM BUCKET DOSER 1994
VINDEX AQUAFIX WATERWHEEL DOSER 1996
KEMPTON AIR SHAFT AQUAFIX WATERWHEEL DOSER 2000
MILL RUN PLB PULSE LIMESTONE BED 2001
CHERRY CREEK BOXHOLM BUCKET DOSER 2002
McDONALD MINE BOXHOLM BUCKET DOSER 2003
SHALLMAR AQUAFIX WATERWHEEL DOSER 2006
TOTAL BENEFITS TO DATE BY SYSTEM
’ 5 . Year Total Lbs. Acidity
System Designation System Design Operational Neutralized
KITZMILLER AQUAFIX WATERWHEEL DOSER 1993
GORMAN PUMPKONSULT SLURRY DOSER 1994
LAUREL RUN PUMPKONSULT SLURRY DOSER 1994
LOST LAND RUN BOXHOLM BUCKET DOSER 1994
VINDEX AQUAFIX WATERWHEEL DOSER 1996
KEMPTON AIR SHAFT AQUAFIX WATERWHEEL DOSER 2000
MILL RUN PLB PULSE LIMESTONE BED 2001
CHERRY CREEK BOXHOLM BUCKET DOSER 2002
McDONALD MINE BOXHOLM BUCKET DOSER 2003
SHALLMAR AQUAFIX WATERWHEEL DOSER 2006
BENEFITS

TOTAL ACIDITY NEUTRALIZED BY ACTIVE SYSTEMS

Year

Total Acidity Neutralized

Average Pounds Per Year

Cumulative

Pounds Tons
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SECTION 4.2

SUMMARY SYSTEM BENEFITS
AND QUALITY BASED COST

ACTIVE SYSTEMS

CTL Engineering Inc.



4.2 ACTIVE SYSTEMS SUMMARY OF BENEFITS AND QUALITY BASED COSTS

CTL Engineering inc.

System Designation

System Design

Year
Operational

Avg. Lbs.
Acidity
Neutralized per
year

installed
Capital Cost

Adjusted
2006 Capital
Costs

Annualized
2006 Capital
Costs

2006 O&M
Costs

Capital Cost
Per Annual
Pound
Neutralized

O&M Cost
Per Annual
Pound
Neutralized

Total Cost
Per Annual
Pound
Neutralized

BY SYSTEM TYPE
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PASSIVE SYSTEMS

CTL Engineering inc.
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51 PASSIVE SYSTEM BENEFITS BY SYSTEM __PER YEAR

System Year Lbs. Iron Lbs. Site Acldity| Lbs. Excess |Lbs. TOTAL Acldity| Lbs. Aluminum
Operational| MNeutralized Neutralized Alkalinity Neutralized Neutralized

Designation System Design

TOTALS Pounds
TOTALS TONS

BENEFITS TO DATE PER SYSTEM

Year Lbs. lron Lbs. Site Acidity| Lbs. Excess |Lbs. TOTAL Acidity| Lbs. Aluminum
Operational | Neutralized Neutralized Alkalinity Neutralized Neutralized

System
Designation

System Design

RAILROAD STREET
BENEFITS TO DATE
Lbs. Iron Lbs. Site Acidity| Lbs. Excess |Lbs. TOTAL Acidity| Lbs. Aluminum
AVERAGE PER YEAR BY YEAR
YEAR Nutralized Neutralized Alkalinity Neutralized Nutralized

CUMMULATIVE TO DATE YEAR Lbs. Iron Lbs. Site Acldity| Lbs. Ex.(cess Lbs. TOTAL Acidity| Lbs. Alun‘ﬂnum
Neutralized Neutralized Alkalinity Neutralized Neutralized

1995
1996
1997
1998
1599
000
001

2003
2004

2006
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SECTION 5.2

SUMMARY SYSTEM BENEFITS
AND QUALITY BASED COST

PASSIVE SYSTEMS

CTL Engineering Inc.
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521 PASSIVE SYSTEMS QUALITY SUMMARY

[ e

System Design

,f Year Operational

Avg. Lbs. Site | Avg. Lbs. TOTAL Avg. Lbs.
'Avg, l‘;;;'::r i Acidity | Avg. Lbs. Excess Aci::ﬁt! Alnm‘i»ump.ir

Yyoar

utralized per = Alkalinity per year per

year

installed Capital
Cost

2006 Capital
Costs

Annualized 2006 |

Capital Costs |
|

2006 O&M Costs l
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Neutralized | Neutralized | Neutralized || Neutralized | Neutralized | Neutralized
| Nautrajized | | Nautralized | | Newutrafigod | Nautralized |

5.2.2 PASSIVE SYSTEMS  QUALITY BASED COST SUMMARY

She Acidity Alkalinity Aluminum

Clph(colt! O&M Cost | Total Cost || Capital Cost OB&M Cost | Total Cost Capital Cost O&M Cost
per Annual = per Annual per Annual || per Annual p-rAnmnll per Annual
tb Lb

I;.blua. Lb

Capital Cost, O&M Cost  Total Cost
per Annual i per Annual | per Annual
Excess Lb. Excess Lb. Excess Lb.

Total Cost

per Annual | per Annual  per Annual
Lb tb

LE.pital Cost

per Annual
Lb

TOTAL Acidity

i

O&M Cost | Total Cost
per Annual | per Annual
Lb Lb,

Lb. 3
Neutralized Neutralized Neutralized || Neutralized | Neutralized Neutralizod
uestralizad | eutrajized | hec | Noutmitzed | Weutrslized | Neutcalioed




