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Established by section 313 of Emergency
Planning and Community Right-to-Know
Act (EPCRA) of 1986

Strengthened by Pollution Prevention Act
of 1990

Lists approximately 600 chemicals and 28
chemical categories

Public database for community access to
toxic release information

No consideration of risks or effects




1995 Releases 1996 Releases
Industry Air Total Air Total

Chemicals 407 844 392 785

Primary Metals 138 524 145 565

Paper 213 238 204 228
Plastics 112 127 105 116
Transportation Equipment 109 121 103 111
All Industries 1,562 2,531 1,452 2,434




1995 Releases 1996 Releases

Chemical Alr Total Alr Total
Methanol 210 255 206 241
Ammonia 157 195 155 193

Zinc compounds 5 189 6 207
Toluene 145 147 125 127

Nitrate compounds <1 145 <1 164
All Chemicals 1,562 2,531 1,452 2,434




Seven new industries added in 1998,
Including electric power plants

Covers all coal-fired and oll-fired plants

with more than ten employees
(approximately 1000 facilities)

First reports due by July 1, 1999 for
releases Iin calendar year 1998

Results for 1998 expected by mid-2000




“Processed” chemicals, If more than
25,000 lbs/yr

“Coincidentally manufactured” chemicals,

If more than 25,000 Ibs/yr

“Otherwise used” chemicals, if more than
10,000 lbs/yr

De minimus exemption for byproducts
distributed in commerce




Stack Air Emissions
Fugitive Air Emissions
Water Discharges

m By water body name
m % from stormwater

Land Releases to:

m Landfill

m Land treatment

m Surface impoundment
m Other disposal

Transfers Off-Site to:

m Publicly Owned
Treatment Works
m Other Sites (divided
by site) for:
— Treatment
— Disposal
— Recycling
— Energy recovery

Underground
Injections

Continued...




On-Site Waste
Treatment Methods and
Efficiency

m List of methods,
concentration and
efficiency

m Divided by waste stream

Source Reduction and
Recycling Activities
m Quantity released

m Quantity used for on-site
energy recovery

Quantity used for off-site
energy recovery

Quantity recycled on-site
Quantity recycled off-site

Quantity treated on-site
Quantity treated off-site

Quantity released to
environment not associated
with production process

Production ratio or activity
index




QOrganics

Other

Compounds of

Antimony
Arsenic
Barium
Beryllium
Cadmium

Chromium
Cobalt

Copper

Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Zinc

Benzene
Dichloromethane
Ethylbenzene
Ethylene Glycol
Formaldehyde
Formic Acid
Methanol
Naphthalene
PCBs

Polycylic aromatics
Propylene
Toluene

Xylene

Ammonia
Asbestos (friable)
Bromine

Chlorine

Chlorine Dioxide
Hydrazine
Hydrogen Fluoride
Hydrochloric Acid
Nitric Acid

Ozone

Sulfuric Acid
Thiourea




Assume metals convert to lowest weight
oxide per unit of metal:

2Cu + 1,0, — Cu,O

(127 Ibs) + (16 lbs) — (143 Ibs)

22,202 Ibs Cu — 25,000 Ibs oxide




Lowest Molecular
Wgt Oxide Weight

Threshold

Ratio (Ibs/yr)

Substance

Antimony
Arsenic
Barium
Beryllium

Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Zinc

S0,
As,O,
BaO
BeO
CdO
CrO
CoO
Cu,0
PbO
MnO
Hg,O
MoO,
NiO
SeO,
Ag,0
T1,0
Zn0O

291.50
197.84
153.33
25.01
128.41
68.00
74.93
143.09
223.20
70.94
417.18
143.94
74.70
110.96
231.74
424.74
81.38

0.833
0.758
0.895
0.360
0.876
0.765
0.787
0.888
0.929
0.775
0.962
0.667
0.786
0.712
0.931
0.962
0.803

20,833
18,939
22,391

9,009
21,891
19,113
19,670
22,202
23,213
19,365
25,000
16,663
19,645
17,790
23,273
24.058
20,080




ClF + H* — HCI

F + H* — HF




SO, + H,0 — H,SO,




Utilities must determine:
m \WWhich species are reportable
m Quantities to report

No new monitoring programs required
(use reasonable estimating methods)

EPA draft guidance document
(January 1999) endorses
mass balance approach




A mass and energy balance model for
tracking all flows to and from fossil fuel
power plants

_Inked to EPRI PISCES database

ncludes trace species and criteria
pollutants

Multi-media coverage (air, water, land)
Probabilistic capability




Probabilistic Emissions Path

|_L_& ' J Stack Emission (Ibs/hr)

V\\ Furnace Partition (%) ESP/FGD Partitions (%) I

Trace Coal Input (Ibs/hr)

— |

Landfill




Fuel Properties
Coal
Oil
Natural Gas

1

Plant Design _
Furnace Type Graphical
Air Pollution Controls ™ > = User
Solid Waste Systems Interface
Water Treatment t

Chemicals
REEENS
Additives
Makeup Water

Trace
Species
Database

Atmospheric
Emissions

Solid
Discharges

Liquid
Effluents
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Eonfigure: Plant Trace Species Set Parameters Get Results Close Session

Configure Plant / Get Rezults

..ﬁ.f I/ 502 Hemoval
| (' 'Wet Lime/Limestone

() Lime Spray Dryer
(8 None

l/ ? Particulate Hemoval
’W—T (8! Cold-Side ESP

1. Fuel Type

(" Fabric Filter
FF II|l () None

it V
' Plant Diagram

3. Flue Gas Cleanup

&' — IE—HWUE—r — — l
|

4 Water System l

h. Waszte Management

2. Combustion

(" \.l.r'ater[hag[am Click on buttons 1 through 5 to describe your plant.
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Corfigure Plant Trace Species Set Parameters et Hesults Close Session

Configure Plant / Get Rezults

all v =
E

Cooling System

(huellne Treatment System (@) Cooling Tower
[X Boiler Makeup Water () Fresh Once-Through
'l v % Domestic Water (' Saline Once-Through
_ % Cooling Water Discharges
2. Combustion X Tower Shp Shream (' NPDES 3
I/ % Wastewater (¢ Becovered WAAAAS
:': Water Diagram : Cooling Tower
3. Flue Gas Cleanup - Domestic Steam Loss

1 -+ |
. Steam
p/ 4 E Boiler ‘EITurbine 1
A' ¥ > » :Til' Ay ifastewater
Makeup _l Treatment
4. Waler System i s

igter ¥

Mz, 3
AN ol

h. Waste Management . Sluice Wigter

C) Waterﬂlagram Click on buttons 1 through 5 to descrnbe your plant.
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Canfigure :Plant Trace Species Set Parameters

Configure Plant / Get Bezults

1. Fuel Type
C
'. '/ Fly Azh Management Azh Pond Solids
(o Mix w/ Bottom Azh (@ Dizposal Only
2 Combuztion " ( ' Usze in Commerce Only
('No Mizing (! Dizpozal + Commerce

it V
' Plant Diagram

3. Flue Gas Cleanup

o Y

4_ Water System

v
4

h. Waste Management

(e Plant Diagram
(W ater Diagram Click on buttons 1 through 5 to describe your plant.
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Configure Plant

Tirace Spetias

-
i

el Parameters

2%

et Hesults

Trace Species

| 2.3.7.8-TCDD
[ | Aluminum

X Antimony

X Arzenic

X Barium

[X Benzene

[X Benzo[a]pyrene
X Beryllium

| Boron

X Cadmium

| Calcium

X Chlonide

X Chromium

X Cobalt

[X Copper

X Fluoride

(X Formaldehyde
[ lron

X Lead

| Magnesium
(X Manganese
X Mercury

(X Molybdenum

(X Maphthalene

X Nickel

| ' Phosphorus
| Potazsium
X Selenium
¥ Silver

| ' Sodium
¥ Thallium
¥ Toluene

| 'Wanadium
X Xylene

X Zinc

Please select Trace Species for
current session. When completed,
select any of Configure Plant, Set
Parameters or Get Results,

Hazardous Air

Toxic Release

Pollutants (HAPs) Inventory (TRI)

Select All

Select Inorganics

Select Inorganics

Select Organics

Select Organics

‘ Unzelect All ‘
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Configure Plant

Trace Species

s
iz

Set:Parameters

2%

et Hesults

ﬁ

Close Session

Set Parameters

[TRI Case Study Plant] Plant Performance

To edit the Value, click onthe red check mark (if any) to remave i, then double-click on Yalue.

Parameter Description Units Unc| Walue |Calc| Minimum|Maximum| Default

1 |Grozs Electncal Dutput (M) 692 2

2 |Grozs Cycle Heat Rate (Bl Wh) ___ | 6833

3 |Met Electncal Output (M) ___| bh0.0

4 |Capacity Factor [ ___| b5.00

h |Excess Air for Furnace (%% stodch.) ___ | 20.00 ¥
b |Leakage Air at Preheater (%% stoich.) ___ | 13.00 ¥
7 |Ambient Air Temperature (“F) ___ | 80.00

8 |Unaccounted Boiler Losses (%) | 05000

q |Boiler Efficiency (%) __ | 89.03 v
10|Gaz Temp. Exiting Economizer [*F) ___ | 700.0
11|Gaz Temp. Exiting Preheater [*F) 300.0

« Heturn to Checklist

| Print

L

Default | H
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Configure Plant Trace Species

Set Parameters

s
i

i [ 4

Set:Parameters Get Hesults Cloze Session

Plant

. Solid Waste Management
. Cooling Water System
. Water Treatment Systems

. Fuel Properties

. Plant Performance

. Furnace Emission Factors
. Stack Emission Constraints

Trace -

. Fuel Properties

1.1. Fuel Properties: Coal
1.2. Coal Pile Runoff

1.3. Pyrite Rejects

. Plant Performance
. Furnace Emission Factors
. Organics Emission Rates

. Solid Waste Management
. Cooling Water System
. Water Treatment Systems

[ 1
[ 2
B 3
B 4
[(1 5. Cold-Side ESP
o 7
51 8
o 9
T
= 1
=
=
B
= 2
- 3
= 4
3 5. Cold-Side ESP
0 7
o 8
= 9

Click on a folder to open it. Click on a page to
set or change parameters.

Plant parameters highlighted in blue
indicate the most important
site-zpecific parameters for TRI
estimates.

All “Trace" parameters also are
important for TRI.
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Configure Plant Trace Species Set Parameters (it Hosults Cloze Session

Configure Plant / Get Results

et Resultz Report Options
Options (8 Tozxic Releaze Inventory (' HAPs Emizsions
() Trace Table
() Trace Diagram Uncertainty Distribution

for | Antimony 7| (o Off (o
(8 Perf. Diagram . C
(' Gas Table (! On S
(/'Solids Table L R Sample Size:

Units :
System: Plant Diagram

Englzh |

Diagram:

A |Avg. ”
nnual Avg. T | . — Lo —p ’lmﬂjj_., — - l
T able: ﬁ #

Annual Avg. T l

| Show Summary Tables |

_.. .y ) .-
EEET Lo

| Show Plant Configuration |

(" ‘I.I.I’ater[lllagram Click on an icon in the diagram to get a result.
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Configure Plant

Trace Species

.
i

Set Parameters

2%

Iyet: Hesilts

=10

o

Close Session

Options
(| Trace Table
(8 Trace Diagram

for | Chromium ~

() Plant Diagram
(! Gas Table
(' Solids Table

Units
System:

Englizh |

Diagram:

Annual Avg. 7|
T able:

Annual Avg. T

Print

Copy to Clipboard

Particulate Removal -- ESP

[TRI Case Study Plant] Cold-Side ESP System: Trace Species

3.643e04 lhadyr

09250 ppmy

‘Returni

Flue Gas -

Flpazh Sluice

99.36 %

lDr_l,l Sohds

Water

0 bz

3.622e04 lhshyr

0 g

1796 ppmyy

Expected values are shown. Click any value to =ee a graph.

2325 lbsiyvr
5.920e-03 pramy

— Flue Gas

Wet Solids to Disposal
3622204 bzt
1796 pprmvy
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Configure Plant

Plant Summary

[TRI Case Study Plant] Threshold Test for Coincidental Manufacture (lbsfyr)

Trace Species

e
i

Set Parameters

s

yet:Heslts

Close Session

Options Substance
Flu_:nt Summar (Mo diarn Values] uantity Threzhold
(! Entering Plant QDHnOn; 219 2.083e04
g

() Exiting Plant Arzenic 2.430e04 1.894e04
Trace Species: B arium 2.278e05 2.239e04
(" Entering Plant Benzene 0 2.500e04
(! Exiting Plant Benzo[a)pyrene 0 2 500e04

(8! TRI Threshold Beryllium 3026 9009
L/TRI Releases Cadmium 1276 2.189e04
Units Hydrochlonic Acid | 2.050e06 = 2.500e04
System: Chromium 445804 | 1.912e04
Englizh | Cobalt 1.532e04 1.966e04
Table: Copper 4983e04 222104
Annual Avg. ¥ Hydrogen Fluoride | 1.819e05 2.500eD4
Formaldehyde 0 2.500e04
Print Lead 1.940e04  2.321eD4
Copy to Clipboard Manganese 5.376e04 = 1.937e04
Roturn Mercury 28 2.500eD4
; : Mol Trinnid TEAT 2 BNiaid
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Configure Plant

Trace Species

Set Parameters

2%

Iyet: Hesilts

=10

o

Close Session

Plant Summary

Options

[TRI Case Study Plant] Summary of TRl Releases: Coincidentally Manufactured

Snarige (lhehr)

‘Heturn;

!

Flows: Mot yace) | Relense | Al Release| g i | piomse | Dffsie ]
Plant Summary -

(' Entering Plant aliminny g 0 0 . 0
() Exiting Plant Arsenic 2 433el04 1111 2.052e04 2fm 0
Trace Species: B arium 2.279el05 883.2 2.103e05 1.673e04 0
(" Entering Plant Benzene 0 0 0 0 0
() Exiting Plant Benzo(a)pyrene 0 0 0 0 0
(I TRI Threshold Beryllium 0 0 0 0 0
(@ THI Releases Cadmium 0 0 0 0 0
Units Hydrochloric Acid | 1.996e06 | 1.996e06 ] 0 0
System: Chromium 4 470e04 238.7 4_354e04 928.8 0
Englizh | Cobalt 0 0 0 1] 1]
T able: Copper 4.994=04 2228 4.917e04 5493 0
Annual Avg. ¥ Hydrogen Fluoride | 1.645e05 1.645e05 0 0 0
Formaldehyde 0 0 0 0 0
Frint Lead 1] 0 0 0 0
Copy to Clipboard Manganese h.435e04 192.6 h.2h0e04 1658 0

Marcurm Nn Nn Nn Nn n =~




650 MW (net) faclility
Tangentially fired boiler
Bituminous coal, 2.5 Ib SO,/MBtu

Cold-side electrostatic precipitator
Dry flyash disposal on-site

Zero wastewater discharge

65% capacity factor




Alr Land Total
Releases Releases Releases

Chemical

Hydrochloric Acid 2,000,000 0O 2,000,000
Sulfuric Acid 890,000 0 890,000
Barium 910 250,000 250,000
Hydrogen Fluoride 160,000 0 160,000

Manganese 190
Zinc 470
Copper 220
Chromium 250
Nickel 200
Arsenic 1,100
Total 3,100,000

60,000
58,000
55,000
49,000
43,000
25,000

540,000

60,000
59,000
55,000
49,000
43,000
27,000

3,600,000




Hydrochloric
Acid
56%

Sulfuric Acid
25%

- Hydrogen

Fluoride
4%

Metals to Land
Metals to Air 15%
0.1%




Plant Size and Operation
Fuel Properties

Plant Configuration
Plant Operating Practices




Mean = 680 MW

511 Facilities

Nameplate Capacity (MW)

&g 88 &8 O

—

sjue|d JO Jaqunpn




Conc into Coal Pile [ppmw] for Chromium

Statistics
14 I 0.561
hE

3.096

10% 822
20% 10.8
30 13.75
40% 15.56
hOXx 18.08
60X 20.58
F0% 2215
80 24 37
0% 28.54
95% 32.38
100 55.01
Mean 18.08
Std_Dev. 8.695

Click rizht meonse button to
modify zraph.

Chromium

-i,,.l"_"______

!
==

Cumulative Probability
hetween dashed lines

90% Confidence Interval

Conc imto Coal Pile {ppmw)

Print | Heturn I
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for Trace Elements in Coal
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Configure Plant Trace Species Set Parameters Get Rezults Cloze Seszion

Configure Plant / Get Hesults

ﬂf li/ 502 Hemoval
E (o WwWet Lime/Limestone

1. Fuel Type () Lime Spray Dryer
(' Hone
lﬂf Particulate Bemovyal
(8 Cold-Side ESP
2 Combustion () Fabric Filter
FF () Hone

iH f
' Plant Diagram

2. Flue Gas Cleanup

&' — IE—HE@E—r ‘ — l
|

4. Water System l

———

b Waste Management

(8! Plant Diagram

() Water Diagram

Click on buttons 1 through 5 to describe your plant.




Land
Releases
75%

Alr
Releases
25%

TOTAL: 830,000 Ibs/yr
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Configure Plant Trace Species Set Parameters (it B osulbs Cloge Session

Ash Pond == B
[TRI Case Study Plant] Ash Pond System: Trace Species

Options

(T Tabl
fast Tame Specified Low Yolume

(@ Trace Diagram

Waste Streams
for | Chromium | 1795 i
(! Plant Diagram 293 P
r Waste Streams:
Basin Sludge (Coal Only) E fHluent
[ Pyrite Rejects from Coal Discharge -
Units Cluiced Ash 2199 bzt
System: € lieams 6.570e-02 ppmey
Engiish /I8 ERETG | |
Diagram: 3.405 ppomuw
Annual Avg. =)
Table: Transfer
Offsit
Annual Avg.  ~| SIIIITI:JS ot
Print | Use In Residue Leachate
|Eupy to Eliphuard| Commerce 1.031e04 bz 0 bzt
1145 lbafyr 141 .5 prmewy 0 pprmy

| Return |

Expected values are shown. Click any value to see a graph.



Alr Land Water Total
Chemical Releases Releases Releases Releases

Hydrochloric Acid 2,000,000 0 0 2,000,000
Sulfuric Acid 890,000 0 0 890,000
Barium 910 230,000 17,000 250,000
Hydrogen Fluoride 160,000 0 0 160,000
Manganese 190 58,000 1,700 60,000
Zinc 470 57,000 1,300 59,000
Copper 220 55,000 1,400 56,000
Chromium 250 48,000 930 49,000
Nickel 200 41,000 1,900 43,000
Arsenic 1,100 23,000 2,700 27,000
Total 3,100,000 510,000 27,000 3,600,000
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FERC Unit Inventory Data
(Generation, Location, Configuration

FERC Form 423 Data on Coal Burned Aggregate Units to Plant Level,
(Quantity, Quality, Rank & Sources) Aggregate Coal Burned by Region

Map onto PISCES Model Coal Regions Determine Substances
for Trace Element Concentrations Exceeding TRI Threshold

FERC Unit Inventory Data

(Identify Units with FGD Systems) CEEENE TR Smesens

Subtract By-Products Aggregate to State
Used in Commerce and National Levels

Final TRI Estimates




TRI Chemical

Hydrochloric acid
Barium compounds
Sulfuric acid
Hydrogen fluoride
Manganese compounds
Zinc compounds
Copper compounds
Nickel compounds
Chromium compounds
Lead compounds
Arsenic compounds
Molybdenum trioxide
Cobalt compounds
Antimony compounds
Selenium compounds
Thallium compounds
Beryllium compounds

Total

Figures for metal
compounds refer to
weight of elemental
metal.

Totals Include on-
site and off-site

releases.




Substance

Air Releases
Base Bound

Total Releases

Base

Bound

HCI aerosol

H,SO, aerosol
Hydrogen fluoride
Metal compounds

Total

553 1147
130 287

55 135
<2 2

1541

553
130

55
249

987

1147
287
135
311

1880










Electric utility industry likely to head
the 1998 TRI

Coal-fired plants = “most toxic”

HCI replaces methanol as largest toxic release

Need for risk communication
activities (utilities + EPA)

Efforts to reduce TRI emissions likely

International impact on Pollutant Release
Transfer Registers (PRTR)




