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25 PA Code Chapter 287.661-665

o Specifies how much and where ash can be
beneficially used in PA




e Technical Guidance Documents
e Permit Modules

e Coal Ash Permit Conditions




e Qutlines and identifies the requirements
needed to obtain Statewide Certification for

a Coal Ash source




Coal Ash Placement (mixing coal ash with spoilenal, placing it in
layers, or placing it at desirable locations in baekfill).

Coal Ash Alkaline Addition (adding alkalinity fdhe purpose of
neutralizing or treating acid-forming materials).

Coal Ash as Low-Permeability Material (isolatinggdaand toxic
forming materials by sealing or preventing infittoa of surface wate
to improve water quality or prevent degradation).

Coal Ash as Soll Substitute or Soil Additive (r@phg soil that was
previously available at the site, enhancing sajprties, or
enhancing plant growth).




Permit Module 25

— Covers utilization of coal ash as placement, aikal
addition, and/or low-permeability material

Permit Module 27

— Covers utilization of coal ash as a soil addibve
substitute

*Site Specific Approvals with operational plans,
monitoring requirements, volume limits, and other
related items







Water Quality data
Site geology and hydrology info
Proposed site monitoring plan

Coal Ash placement Operational Plan

Proposed benefit that will be achieved by
utilizing Coal Ash at the site

Notarized and Recorded Landowner
Consent Form




» Site related information
— distance limitations
— approved ash sources
— approved volumes
— mapping
— water and site monitoring

— reclamation specifics
— utilization requirements
— fugitive dust items

* Ash Testing Requirements
— chemical testing (total and leachate)

— physical properties testing (compaction, moisture,
volume)




« Additional Site Specific Conditions

— Possible need for additional ash sampling or site
monitoring

— Condition requiring removal of material that doeset
regulatory requirements




Water chemistry

Placement technique Hydration properties




90 % of max
dry density = 96.8 pcf

acceptable
moisture range
12.5% to 17.3%




Optimum Moisture vs. Time

(Various FBC Fly/Bottom Ash)
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Fuel(coal & coal refuseand Coal Ash Volumes in P/

From 1987 through 2002, the 15 operating FBC pqgalaants in
PA have burned 88,551,00dns of coal refuse, and produced
58,188,00Q0ns of coal ash.

Currently, the 15 FBC plants consume about 1Qanillonsof
coal refuse annually, and produce about 7.5 miliemsof coal
ash annually.

The 21 conventional pulverized-coal (PC) powenfdan PA
burn about 45 million tonsf coal annually, and produce about
5 million tonsof coal ash.

Of the approximately 15 million tordf coal ash produced In
PA each year, an average of 8 million thas been beneficially
used at mine sites annually.

USGS Coal Combustion Products Statistics for Zfv a
total of 88,530,000 metric tormd coal ash production, of the

117 million metric ton®f total CCP productiont.c. van 0ss and
T.D. Kelly, USGS)







Tonnage of Ash Utilized in Mine Reclamation in P

District
Mining
Office
Pottsville

Cambria

Moshannon

Greensburg

Knox

California

Total

3,014,992

1,489,327

165,343

279,076

224,046

895,807

6,068,591

3,208,899

1,308,652

159,240

251,168

213,182

823,958

5,965,099

3,856,633

1,107,077

130,254

283,900

170,764

911,804

6,460,432

3,875,422

1,188,684

145,599

350,957

264,239

803,768

6,628,669

3,805,578

1,195,144

208,805

260,465

201,540

718,759

6,390,291

4,352,868

1,171,469

155,477

293,015

141,018

1,025,105

7,138,952































Typical Ash Compaction



Final Soill Cover on Ash Fill Area












Springdale Pit 50 Million Cubic Yds
























MW -1 Monitoring Info
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Comparison of background median flow and
mine drainage pollutant concentrations at SP-

1988-91
Data
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Fatality Site before Ash Placemen
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—&— MP-2U (upgradient
monitoring well)

—=&— MP 3D (downgradient
monitoring well)













Coal Ash Mine Placement Scenarios

Conventional

e Dry-to-Dry: relatively dry (i.e. optimum moistummntent) coal ash is
placed in a “high and dry” surface mine pit (e.dt.8
above groundwater/mine pool)
Isolation concept apparently works well for convemal mine fill sites, but ma
limit alkalinity production benefits that are neddm some sites (e.g. alkaline
addition success or failure)

PA Waste Demonstration Permits: three 1-of-kirdrahtives

 Wet-to-Wet: coal ash slurry is placed in a minelpopoundment
(i.,e. Shen Penn Pit/SER ash (FBC) slurry progresses
from shallow to deep water, like delta sediments)

o Wet-to-Dry: coal ash slurry is placed in a dry atl@amed surface mine
pit (i.e. Knickerbocker Pit/SER ash slurry to fioae
mine pool)

e Dry-to-Wet: relatively dry (i.e. optimum moisturement) coal ash is
placed in a mine pool impoundment (i.e. Big Gorilla
PiIt/NEPCO ash (FBC) is dumped and bulldozed into 80
ft. deep mine pool impoundment)
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Use of Coal Ash & Ash Cement Grouts in Abatemer
Abandoned Mine Hazards and Acid Mine Drainage

AML Issues

Mine Fire Control — Anthracite & Bituminous Coal ¢gtens of PA

Mine Subsidence Control and Abatement — Anthra&igituminous Coal Regions
of PA

* Cropfall Remediation Project — Sharp Mountain, Pottsville, PA

AMD Issues

Use of FBC Ash to Form an Impermeable Cap - McGtgskurface Mine,
Clearfield Co., PA

- a 3 ft. thick cap of FBC ash/LKD cementitious grauas placed on a 100 acre backfilled
surface mine site, to reduce infiltration in regdearea of AMD post-mining discharge; th
cap reduced the pollution load of acidity, sulfaten, manganese and aluminum in the T-
discharge, and increased the populations of fishb@mthic macroinvertebrates downstrea
of the discharge.

FBC Ash Grouting of Buried Piles of Pyritic Matddan a Reclaimed Surface
Mine, Fran Site, Clinton Co., PA

- geophysical techniques were used to map the losatb“hot spots” of buried pyrite-rich
coal refuse and associated AMD plumes; FBC ashtgvas pressure injected through
boreholes to fill void spaces/encapsulate refupesles; worst case AMD concentrations |
monitoring wells were significantly reduced, as veesl a substantial reduction in pollution
loading to receiving streams.

























Conclusions

1. A significant amount of abandoned mine reclanmatio the
Pennsylvania coal fields has been completed thrtugeneficial
use of coal ash on remining sites. This reclamatiorkvinas been
completed at no cost to the Commonwealth.

The evaluation of more than 15 years worth otigtwater
monitoring data for permitted sites throughoutdbal regions of

Pennsylvania, has not resulted in any significanaifgs of
environmental damage or groundwater pollution. e of ash
significantly reduces infiltration to the minepoahd thus should
represent a reduction in the flow and and pollutaad of acidity,
iIron and other metals. Some of the groundwatentmimng has
shown a significant increase in alkalinity concanéns, or
reduction in acidity, iron or other analytes that nayattributable
to the beneficial use of coal ash.




3. With the range of mine site characteristics, gowater and geologi
characteristics, a “one size fits all” approachh® permitting of the
ash sites is not practical or effective. Site dmreapplication of
engineering principles and evaluation of geologdrs is essentia
particularly:

a) soil-mechanics engineering of ash placement
b) mining engineering of the surface and undergraumees
c) geologic structure of the site and surroundirepar

d) the hydrogeology of the site and underlying miregystem

4. The “high and dry” concept of placing relatively doptimum
moisture content) coal ash into a relatively drypenenvironment is
working well. The three other ash placement/minégoenarios;
“Wet to Dry”, “Dry to Wet”, and “Wet to Wet” demonsttion
projects provide significant information for reguaey agencies to
evaluate to determine whether the technology enaglay these one
of-a-kind demonstration permit ash placement aftevas should be
authorized for other beneficial use applications.




Gypsum/General Permit Approvals

Placement of Coal Ash in or below
groundwater

OSM Coal Ash Regulatory Process
Utilization of Coal Ash at Noncoal Sites







