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ving the region’s energy needs

Energies
higan Gas Utilities Corporation
nesota Energy Resources Corporation
th Shore Gas Company
Peoples Gas Light and Coke Company

LI T LY = T Y L

Company Statistics

4.4 million customers

m 1.6 million electric customers
m 2.8 million gas customers

60% ownership of ATC

70,000 miles of electric distribution
44,000 miles of gas distribution
9,400 MW of power plant capacity
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/e Energies Combustion Products
roduction & Utilization
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nefits from Combustion Products Utilization

ids new landfills ...... Over 11 million cubic yards NOT landfilled
ce 1980, or equivalent of two new landfills avoided.

Juces operating costs and provides customer savings.
‘enues for valuable commodities such as Fly Ash & FGD Gypsum.

ver cost construction materials which perform the same or better
n conventional materials.

Juces greenhouse gas emissions.
Fly ash used in concrete offsets the CO:z produced in making cement.

Juces quarry and mining needs.

motes resource conservation and reduces energy use.
1serves natural resources for future use.

tainability benefits from improved durability and longer life.
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Juality of CCP’s — Fly Ash

8 Regular/routine sampling of fly ash

B Importance of Consistency — routine tests
m Loss on Ignition (LOI — carbon content)
m Foam Index (impact of carbon)
m Fineness (particle size - reactivity)
m Ammonia content (if necessary)
m On Site Labs at our Power Plants

1 Performance testing of fly ash to meet
specifications and standards of end users
(ASTM C618)
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ak Creek Expansion Units

130,000 cubic yards of concrete

Up to 50% fly ash concrete in 25 different
mixtures

0.45 or less - water/cementitious materials ratio
5 years to permit

17 miles of railroad track
33,000 tons of structural stee|fs
5 million cu yds excavated
550 ft tall chimney

27 ft diameter intake tunnel
Over 5 years to construct




ly Ash for Construction

onger, more durable concrete
‘0oads and structures

) Year Concrete, sustainable
h lower carbon footprint

ad Base Stabilization -

ger life paving, lower cost

ds

SM Flowable fills, for efficient
st effective backfill and pipe
Jdding

hphalt ingredient, stronger,
re durable, and lower cost
/ements
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Products — CalStar Brick

- CalStar — Caledonia Initial Plant and Mississippi Expansion
-High Value Building Product, using Fly Ash
Low CO, Impact, Non-Fired Brick

- Sustainable Building Material & Technology
~Jobs in Green Building Industry

- Community Economic Development

Scalable
U.S./Global

Huge
sustainability
advantage

Superior
economics

Same / better
o] PEIfOrmance
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yttom Ash for Construction

~ement Raw Feed
-ine Aggregate “Sand” & “Stone”
-oundation & Road Base

ocal Source ~u =

ower Cost




h Recovery from Monofill Landfill

Same uses as bottom ash
Helps meet customer demand




5D Gypsum
lcium Sulfate (CaSO,)




D Gypsum Uses

Floors

PORTLAND [
ST P

W Ingredlent

PR wEC



5D Gypsum Benefits for Agriculture

nproves soil properties and increases crop production
y Increasing soil permeability and water retention
Irought resistance)

romotes deeper rooting and growth, provides plant
ccess to nutrients

educes silt loading in runoff from fields; Reduces
2rtilizer runoff into rivers and lakes

ower cost gypsum for region’s agricultural producers

ower fuel usage and emissions with shorter haul
Istance for “locally produced” commodity

educes natural gypsum mining and associated
npacts

reserves natural gypsum supplies for use by future

enerations. PR WEC



\sh Fuel Reburn and Recovery

'Ash Fuel Reburn is a key component of our
beneficial use program

‘Technologies are patented, and produce high
guality fly ash for concrete with numerous
environmental benefits.

‘Uses remaining fuel value in currently produced and
recovered ash

‘P4 and ERGS power plants have advanced Air
Quality Control Systems, and comply with their air
permits.

‘Legacy Ash Sites: No use for ash from the past
‘Solution: Ash Recovery and Reburn changes ash
from the past to construction materials in demand

for beneficial use
PR wEC



sh Reburn

Ash Recovery Process
(US Patent # 6,637,354)

tored Ash

—>

Pleasant Prairie
Power Plant

Construction
Materials

Environmental

Benefits

| Fly Ash Reburn
U.S. Patent
L8 5,902,336
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\sh Fuel Influence ( Example)

1 Coal typically has 5% Ash Content

1 High Carbon Supplemental Fuel has
80% Ash Content

1 For 2% Ash Fuel Addition:
Resulting Coal Ash Influence =
(.98 X .05) + (.02 X .80)
.049 + .016 = .065

So for .016/.065 we have 25% influence in
total ash by adding 2% Ash Fuel.

PR wEC



Ash Recovery from
Former Landfill Site
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Reburn and Displaced Coal



-ly Ash Storage Facilities
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- Ash Utilization:
ld In-Place Recycled Paveme
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Depth Reclamation)
g fly ash as binder
I-place stabilization
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wironmental Benefits

d In-Place Recycled Pavement
1 Self Cementing Fly Ash

Energy Use and Materials
Full-Depth Reclamation vs. New Base

180
trucks needed 12

New Roadway Materials tons
(metric tons)

4,500
(5,000)

300 (330)

2,700 (2,100)

Metrial Landfilled cubic yards
(m3)

. 3,000 (11,400)
Diesel Fuel Consumed gallon
(liters) 500(1,900)

= New Base m Full-Depth Reclamation

3ased on 1 mile (1.6 km) of 24 foot (7.3 m) — wide
-lane road, 6-inch (150 mm) base PR WEC



CP Utilization:
ofuel Storage Building Eco-Pad

W cost, fast paving installation
xed in-place concrete
ing 93% recycled materials

Ash, Portland Cement, Recycled Concrete
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> Utilization: Eco-Pad Stockyard Paving
/y point loads & truck traffic at service center
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ysum to Agriculture

Total Cummulative Gypsum Distributed Into Agriculture
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ombustion Products Utilization: Wood Ash

1nual Production
),000 tons Btm Ash
,000 tons Fly Ash
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CCP Patented Technologies

» Ash Fuel Reburn & Ash Recovery

» Electrically Conductive Concrete & CLSM
» Ammonia Removal from Fly Ash

» Mercury Removal from Fly Ash

» Carbon Sequestration with Fly Ash

» Ash Alloy — Composite Metals
» Dry Cenospheres Separation

» Use of Ash Landfill Leachate for Production of
Concrete and Concrete Products

PR wEC



Ps - New Beneficial Uses

Ashphalt Research
Fly Ash for improved asphalt
paving with longer life and durability

psum Research
sphorus Runoff Control on Agricultural Land,
lucing Algae in Rivers and Lakes.
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w Beneficial Uses

Cenospheres Research
High Value Fly Ash Particles
for Manufacturing

Manufactured Composite Lumber
Fly Ash for Durable Building Products




Jstainability Benefits

nefits — Environmental, Economic, and Social
se of combustion products in concrete and other
plications benefits:

 Reduced CO:z emissions

 Reduced energy use

e Reduced water consumption

* Reducing demand for portland cement

manufacturing

e Conserves virgin materials

« Conserves landfill capacity

 Conserves land
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yncrete Benefits
se of fly ash in concrete can enhance:

Ultimate compressive strength

Decrease permeability

Improve long term durability

Extend service life (the single most important
factor in reducing impact of embodied energy).
Extended service life also decreases need for
demolition, removal and recycling of building
materials which reduces fugitive dust,
greenhouse gases and other potential
environmental issues
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Thank You — Questions ?

Pleasant Prairie Power Plant PR wWEC



