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Re: Public Service Company of New Hampshire Schiller Station — Temporary Permit Application for
Installation of Dry Sorbent and Activated Carbon Injection Emission Control Technology

Dear Mr. Wright:

Public Service Company of New Hampshire (PSNH) submits the enclosed temporary permit application
for the installation of dry sorbent (DSI) and activated carbon injection (ACI) emission control
technologies on Schiller Station Units SR4 and SR6. The installation of the DSI/ACI systems will be
used in conjunction with existing control technologies to meet the requirements of 40 CFR 63, Subpart
UUUUU, and National Emission Standards for Hazardous Air Pollutant: Coal and Oil Fired Electric
Utility Steam Generating Units (Mercury and Air Toxics Standard-MATS). The proposed DSI and ACI
systems are intended to reduce the emissions of acid gases (hydrogen chloride and hydrogen fluoride) and
mercury, and are anticipated to also reduce emissions of sulfur dioxide and sulfuric acid mist.

The DSI/ACI system installation project is a multi-year, multi-component project with start-up and
commissioning of the new system expected to occur during the first quarter of 2016. The new DSI/ACI
system involves the construction and installation of a carbon bulk bag unloading system, a dry sorbent
storage silo, sorbent feed equipment, and injection lances located in the ductwork of Units SR4 and SR6
to supply sorbent and activated carbon directly into the flue gas stream. Conceptual drawings for both

injection systems are attached.

The preliminary project schedule includes the following project milestones and anticipated target dates.

Anticipated Target Dates
January-February 2014
March 2014

March — May 2014

Project Milestones
Solicitation of Bids for Owners Engineer
Award of Owners Engineer Contract

Development of DSI/ACI System Specification
Solicitation of Bids for DSI/ACI System

Award of DSI/ACI System Contract

Preliminary System Engineering

Development of System Installation Specification
Solicitation of Bids for System Installation
Award of System Install Contract

Completion of Construction
Start-up, Commissioning and Performance Testing

9256 1-13

May - June 2014

June 2014

June — November 2014
August — November 2014
December — January 2015
January 2015

December 2015

January — April 2016




Mr. Craig Wright
February 27, 2014
Page 2 of 2

I expect that a more defined schedule will be developed by mid-2014 once the system contract is
awarded. Updates to the schedule will be provided to DES as necessary during the completion of the

DSI/ACI system.

If you have any questions regarding the enclosed application, please contact Sheila Burke of my staff at
603-634-2512.

Very truly yours,
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

(Il H.

William H. Smagula, P.E.
Vice President — PSNH Generation

Att.
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FILE REFERENCE NOTATION

Confidential Business Information received on 2/27/14 with application # 14-0081.
PSNH - Schiller Station AFS # 3301500012. Filed in VII. A. Confidential Business Information.
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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

Public Service Company of New Hampshire (PSNH) Schiller Station (Schiller) is a wood and
fossil fuel-fired electric generating station. Schiller Units 4 (SR4) and 6 (SR6) consist of two
fossil fuel-fired electric utility steam generating units permitted to combust coal and oil, with
biomass co-firing capacity of up to 10 percent (%) by weight of coal input. The facility also
includes one wood and fossil fuel-fired boiler (SR5), a combustion turbine (SRCT), emergency
generator, a primary and secondary coal crusher, coal and wood handling systems and various
insignificant and exempt activities.

PSNH is proposing to install Dry Sorbent Injection (DSI) and Activated Carbon Injection (ACI)
systems on SR4 & SR6 for the purposes of complying with the emissions limitations established
under 40 CFR Part 63, Subpart UUUUU, National Emission Standards for Hazardous Air
Pollutants: Coal- and Oil-Fired Electric Utility Steam Generating Units. DSI/ACI systems are
used to control a variety of air emissions such as hydrochloric acid (HCl), mercury, and sulfur
dioxide (SO,) from the flue gas stream. PSNH is proposing to configure the DSI/ACI systems to
be compatible with various sorbents including trona (trisodium hydrogendicarbonate dehydrate),
sodium bicarbonate and activated carbon. These sorbents will be injected into the flue gas stream
through strategically located ports upstream of the electrostatic precipitator (ESP). These
sorbents are formulated to react with and/or adsorb constituents from the flue gas, the reaction
products and sorbents are then removed downstream by the ESP. Application forms (Form
ARD-1 and two Form ARD-2s) are provided in Appendix A. Proof of good standing is provided
in Appendix D.

The sorbent injection systems are self-contained and designed for maximum operational
flexibility, accuracy and consist of three major components (sorbent injection control units,
sorbent storage units and ancillary equipment).

1.1.1 __ Sorbent Injection Control

The injection control units are used to control the overall processes and are designed to
inject sorbent material into the flue gas stream. The sorbents will enter the flue gas stream
through strategically located lances. The systems will be configured to achieve optimum
reduction of mercury and acid gas emissions from the coal combustion process. Activated carbon
will be used for mercury control, while sodium bicarbonate and trona will be utilized for acid gas
control. Safety data sheet information for each proposed sorbent material is provided in
Appendix B.

1.1.2  Sorbent Storage and Delivery Units

The storage and delivery units serve as the local final storage and feed system for the
sorbent injection systems and serve as the metering platform to deliver sorbents to the flue gas. A
storage unit consisting of a vertical silo will be used store sodium bicarbonate and/or trona.
Activated carbon will be received in bulk storage bags, which will be used to directly supply the
ACI systems.

04.0029995.00 Page 1 02/25/14
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1.1.3  Ancillary Equipment

Ancillary equipment includes the remaining equipment needed to operate the systems,
including hoses and manifolds needed to convey the various sorbent materials to the injection
ports.

1.2 DESCRIPTION OF SCHILLER SR4 AND SR6

Schiller SR4 and SR6 are front-wall fired, dry bottom, pulverized coal steam electric boilers, each
capable of providing 50 megawatts gross electrical output. These units are also capable of firing oil
and co-firing biomass with coal. Each unit has a heat input rating of 574 million British thermal
units per hour (MMBTU/hr) when firing coal, which corresponds to a maximum fuel consumption
rate of 22.51 tons per hour at 12,750 British thermal units per pound (BTU/Ib). Each unit is
equipped with electrostatic precipitators (ESPs) for particulate matter (PM) control and selective
non-catalytic reduction (SNCR), overfire air systems, and low-NOx burners to control oxides of
nitrogen (NOx). Each boiler is equipped with a continuous emissions monitoring system (CEMS)
to monitor gas flow rate, opacity, carbon dioxide (CQO,), sulfur dioxide (SO,), and NOx. Each
boiler is also equipped with continuous carbon monoxide (CO) monitoring; however these units
are not currently maintained for compliance purposes as CEMS.

2.0 EMISSIONS DATA

2.1 BOILER EMISSIONS

It is not anticipated that the installation of the DSI/ACI system will have a material effect on
combustion conditions, ash handling, or the operation of the air pollution control equipment in
SR4 and SR6. The proposed DSI/ACI installation will result in reduced emissions of acid mist,
acid gases (HCL and hydrogen fluoride), mercury, and SO, from SR4 and SR6. Although the
proposed dry sorbent materials that will be injected into the flue gas stream represent additional
particulate matter loading to the ESPs, research and development trials conducted in August of
2012 and August of 2013 indicate that the sorbents are readily removed by the ESPs, and no
increase in PM emissions is anticipated to occur. A summary of the emissions data generated
during the R&D trial runs is included in Appendix B.

Hourly and annual emissions data for SR4 and SR6 are presented in Tables 1 and 2, and

estimated Hazardous Air Pollutant (HAP) emission summaries for SR4 and SR6 are presented in
Tables 3 and 4.

3.0 APPLICABLE REQUIREMENTS
The applicability of various State and federal regulations are discussed below.

3.1  NON-ATTAINMENT NEW SOURCE REVIEW AND PREVENTION OF
SIGNIFICANT DETERIORATION

Schiller Station is a major source of SO,, NOx, PM, CO, CO,, VOC and HAP. Schiller is located
in Rockingham County which is listed as attainment/unclassifiable for ozone. However, the
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entire State of New Hampshire is part of the Northeast Ozone Transport Region, and the
NOX/VOC significance thresholds applicable to moderate ozone non-attainment areas apply.
Therefore, if a net emissions increase of NOx and/or VOC from the proposed installation to SR4
and SR6, including any contemporaneous increases and decreases, exceeds the significance level
of 40 tons per year for either pollutant, then non-attainment new source review (NSR) applies.

The facility is located in areas classified as attainment/unclassifiable for CO, NO;, PMyo, PM; s,
lead, and SO,. The facility is a major source of one or more attainment pollutants, and, therefore,
a significant net emissions increase of an attainment pollutant is subject to the Prevention of
Significant Deterioration (PSD) permitting requirements for that particular pollutant.

A physical change or change in the method of operation that resuits in a significant net emissions
increase of an attainment or non-attainment pollutant would be subject to PSD and
non-attainment NSR permitting requirements, respectively. For an electric utility steam
generating unit (ESGU), the evaluation of the net emissions increases is based on the projected
representative actual annual emissions for a two-year period after a physical change or change in
the method of operation, considering the effect that the change has on increasing or decreasing
the hourly emissions rate and on the projected capacity utilization of the unit. Changes in
capacity utilization that are unrelated to the particular change in the unit are excluded for the
purposes of determining the representative actual annual emissions (40 CFR 52.21(33),
July 1, 1993).

A significant net increase is determined by comparing the representative actual annual emissions
(actual emissions) prior to the change to the projected future actual emissions expected to occur
after the change (actual-to-actual test). If this test demonstrates that any emissions increases
resulting from the change are less than the significance levels established in the NSR rules, NSR
does not apply. The actual-to-actual test is generally preferred because it allows emissions
increases that result from demand growth to be excluded from the demonstration provided that
the unit could accommodate such growth prior to the change. This demand growth exclusion is
particularly important for ESGUs since very small fluctuations in demand (<1%) can result in
pollutant increases that would otherwise trigger NSR.

No significant net increases in emissions are expected to occur as a result of the proposed DSI
system installation. In addition, the DSI system will not affect the capacity utilization or increase
the dispatch status of SR4 and SR6 with the Independent System Operator. Therefore, there will
not be a significant net increase in representative actual annual emissions as a result of the
proposed change, and PSD and NSR permitting requirements will not apply.

Actual emissions for an ESGU are defined as the average rate, in tons-per-year, at which the unit
actually emitted the pollutant during a two-year period which precedes the proposed change and
which is representative of normal source operation. Projected actual emissions are the projected
annual emissions from each modified unit for the two-year petiod after the proposed change (or
another two-year period that is more representative of normal operation of the modified unit).

Based on an evaluation of utilization over the most recent five year period, calendar years 2009
and 2010 were selected as most representative of normal operation for SR4 and SR6. Emissions
data for calendar years 2009 through 2013 are provided in Appendix B, along with pertinent
sample calculations and supporting documentation.
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The non-attainment NSR and PSD applicability analysis for the proposed DSI system is presented
in Table 5. Based on the information presented in Table 5, the proposed installation to SR4 and
SR6 are not subject to PSD or non-attainment NSR permitting requirements.

3.2 40 CFR 60 SUBPART DA — STANDARDS OF PERFORMANCE FOR ELECTRIC
UTILITY STEAM GENERATING UNITS

Schiller SR4 and SR6 are electric utility steam generating units for the purposes of New Source
Performance Standards at 40 CFR 60. Although they were installed prior to the applicability
date, any change at these units that would be considered a modification under 40 CFR 60, namely
an increase in the maximum hourly emission rate of a pollutant regulated under the particular
subpart, would be considered a modification, subjecting these units to the requirements of
40 CFR 60 Subpart Da. However, the proposed changes will not increase the maximum hourly
emission rate of any pollutants regulated under Subpart Da. It is not anticipated that an annual or
hourly emission increase will result from this proposed change. 40 CFR 60, Subpart Da applies
to each electric utility steam generating unit that commences construction, reconstruction or
modification after 1978, and has a heat input greater 250 MMBtu. Unit 4 was constructed in
1952 and has a heat input capacity of 574 MMBtu/hr. Unit 6 was constructed in 1957 and also
has a heat input capacity of 574 MMBtu/hr.

Under 40 CFR 60, modification means “any physical changing in, or change in the method of
operation of, an existing facility which increases the amount of any air pollutant (to which a
standards applies” emitted into the atmosphere by that facility or which results in the emission of
any air pollutant (to which a standard applies) into the atmosphere not previously emitted.” A
physical or operation change to an existing facility which results in an increase in the emission
rate (Ib/hr) to the atmosphere of any pollutant to which a standard applies is considered a
modification. Subpart Da establishes standards for NOx, SO,, and TSP. The proposed changes
to SR4 and SR6 will not result in an increase in the potential hourly emission rate of any
regulated pollutants under Subpart Da; therefore, the proposed changes do not constitute a
modification under 40 CFR 60 NSPS.

Reconstruction means “the replacement of components of an existing facility to such an extent
that (1) the fixed capital cost of the new components exceeds 50 percent of the fixed capital cost
that would be required to construct a comparable entirely new facility, and (2) It is
technologically and economically feasible to meet the applicable standards.” The proposed
installation of the DSI systems for SR4 and SR6 are well below this threshold and, therefore, the
proposed changes do not constitute reconstruction under 40 CFR 60.

3.3 40 CFR 63 SUBPART UUUUU — NATIONAL EMISSIONS STANDARDS FOR
HAZARDOQUS AIR POLLUTANTS: COAL- AND OIL-FIRED ELECTRIC UTILITY STEAM
GENERATING UNITS

Schiller Station is a major source of HAPs. Three coal- and/or oil-fired ESGUs are in operation
at the Site (i.e., Units SR4, SR5, and SR6). Unit SR5 currently combusts biomass fuel, with the
permitted capacity to combust coal. SR5 operates under a case-by-case MACT determination
under 40 CFR 63, Subpart B. Units SR4 and SR6 are subject to the emission standards for
coal-fired ESGUs under Subpart UUUUU. Each unit was designed to combust virgin coal with a
heat content of greater than 8,300 BTU per pound. Therefore, the standards applicable to
coal-fired units in the “not low-rank coal” category listed in Table 2 of Subpart UUUUU apply to
SR4 and SR6.
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PSNH intends to comply with the following emissions limits under the rule:

Filterable PM — 0.03 Ib/MMBTU, 30-day average
HC1 - 0.002 Ib/MMBTU, 30-day average
Mercury — 1.2 Ib/trillion BTU, 30-day average

In addition to the emissions limitations outlined above, PSNH is also subject to the following
provisions of Subpart UUUUU:

- Work practice standards including periodic burner and combustion control tune ups and
startup and shutdown requirements.

- Operating limits.

- Performance testing.

- Demonstrating continuous compliance.

- Notification, recordkeeping and reporting, including semi-annual compliance reporting.

PSNH is currently in the process of evaluating and selecting alternatives for performance testing
and continuous compliance monitoring under Subpart UUUUU. PSNH anticipates that final
alternatives will be selected as part of the system design and procurement process. PSNH will
provide updated compliance documentation to NHDES once available.

The compliance date for existing EGUs under Subpart UUUUU is April 16, 2015. In accordance
with the provisions of 40 CFR 63.6(i), PSNH has requested and been granted a one-year
extension until April 16, 2016. Various notifications are required under Subpart UUUUU and
will be submitted in accordance with the schedules established in the rule.

3.4 CHAPTER ENV-A 600

Chapter Env-A 600 requires that a permit be obtained for certain air pollution sources. This
includes the proposed installation. Env-A 606, Air Pollution Dispersion Modeling Impact
Analysis, requires that a complete modeling impact analysis be performed as part of an
application for a permit. Criteria pollutant emissions are not anticipated to increase due to the
proposed installation and therefore, modeling will not be required. The trona sorbent material
contains crystalline silica as an impurity. Crystalline silica is a regulated toxic air pollutant under
Env-A 1400. Air quality dispersion modeling was previously prepared and submitted to NHDES
in support of the DSI research and development trails. A revised and updated Env-A 1400
compliance evaluation based on the installation of DSI systems on SR4 and SR6 has been
included with this application as Appendix C. Env-A 618 requires that major modifications to
existing sources demonstrate that net emissions increases are not significant. Env-A 619 requires
that major modifications comply with PSD requirements of 40 CFR 52.21. A discussion of NSR
and PSD applicability is presented in Section 3.1 above, and Table 5 presents a comparison of
the net emissions increases with the significant emission values defined in Env-A 618.02(b)(11)
and 40 CFR 52.21.

3.5 CHAPTER ENV-A 1300

Chapter Env-A 1300 contains Reasonably Available Control Technology (RACT) NOx emission
limits for various combustion devices at facilities with potential annual NOx emissions of 50 tons
or greater. Schiller Station exceeds this threshold and, therefore, the proposed installation is
subject to NOx RACT. Under Env-A 1300, SR4 and SR6 are utility boilers with a heat input
rating greater than 50 MMBTU/hr firing coal, coal/biomass and/or No. 6 oil. Therefore, the
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boilers are subject to Env-A 1303.06(b), which requires a 24-hour average emissions limit of
0.50 Ib/MMBTU when firing coal or any combination of coal and oil. The boilers are equipped
with overfire air and SNCR systems, and the NOx emissions levels of the modified boilers will
also comply with the applicable limit when firing coal or any combination of coal, biomass
and oil.

3.6 CHAPTER ENV-A 1400

The proposed installation and operation of the proposed SR4 and SR6 DSI systems is anticipated
to result in emissions of Env-A 1400 regulated toxic air pollutants due to the presence of
crystalline silica as an impurity in one of the proposed sorbents (trona). An Env-A 1400 air
toxics compliance demonstration has been prepared for SR4 and SR6 and is provided as
Appendix C to document that installation and operation of the proposed DSI systems will not
result in exceedances of the applicable Env-A 1400 ambient air limits (AALSs).

3.7 CHAPTER ENV-A 1600

Chapter Env-A 1600 contains fuel specifications for combustion sources, including sulfur
limitations for solid, liquid, and gaseous fuels. Coal and fuel oil are listed fuels, and, therefore,
the modification is subject to Env-A 1600. The existing fuel sulfur limitations for SR4 and SR6
are equal to or lower than the limits established in Env-A 1600.

3.8 CHAPTER ENV-A 2000

Chapter Env-A 2000 contains general requirements and standards for fuel burning devices. In
accordance with Env-A 2002.01, opacity is limited to 40% for any continuous 6-minute period in
any 60-minute period for any fuel burning device installed prior to May 13, 1970.

In accordance with Env-A 2002.06(c)(2), particulate matter emissions from the proposed DSI
installation are limited to 0.31 Ib/MMBTU. Each unit is currently limited by permit condition to

0.10 Ib/MMBTU. Filterable particulate matter emissions are further limited to 0.03 lb/MMBTU
(30-day average) under 40 CFR Subpart UUUUU.

P.\04Jobs\00299005\04.0029995.00\Work\FINAL 29995 APP DSI ACI air permit Application 022514.doc
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TABLE 3
SELECT ESTIMATED EMISSIONS FROM COAL COMBUSTION

Public Service Company of New Hampshire
Schiller Station
Portsmouth, New Hampshire

Unit SR4,SRé6 Coal
PM10 Control Efficiency 98.9%
Proportion of Ash That is Fly ash 98%
Heat Value (MMBTU/ton) 25.50
. SR4, SR6 Coal SR4, SR6 Elznission Factor

Pollutant Concentration’ (ppm) ’
(Ib/ton)
Antimony 1 2.16E-05
Arsenic 10.6 2,29E-04
Beryllium 1.26 2.72E-05
Cadmium 0.525 1.13E-05
Cobalt 6.49 1.40E-04
Chromium 18.6 4.01E-04
Lead 8.1 1.75E-04
Manganese 23.7 5.11E-04
Mercury ° 0.0226 3.06E-02
Nickel 16 3.45E-04
Selenium 3.2 6.90E-05
Hydrogen Chloride (chlorine)®’ 319 5.10E-02
Hydrogen Fluoride (fluorine)®® 65 5.48E-02

Notes:

1.

2

3.

Coal concentration data is from EPRI fuel database.

. Emission factor assumes all metals in the coal (except mercury) are transferred to the ash and

that fly ash comprises 98% of all ash.
Sample calculation: Coal combusted (tons) x 2000 (Ib/ton) x concentration (ppm) / (1,000,000)
x 98% fly ash proportion x (1 - control efficiency).

. Metal compounds are expressed as the parent metal.
. Mercury emission factor for SR4 and SR6 calculated is based on the Subpart UUUUU

emission limit of 1.2 lb/trillion BTU,

. Acid gas emissions were calculated assuming all of the chloride and fluoride is converted to

hydrogen fluoride and hydrogen chloride, respectively.

. Hydrogen chloride emission factor is based on the Subpart UUUUU emission limit of 0.002

Ib/MMBTU.

. An estimated DSI control efficiency of 60% was applied to the hydrogen fluoride emission

factor,

GZA GeoEnvironmental, Inc.
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TABLE 1
CRITERIA PO LLUTANT INVENTORY

Public Service Compa ny of New Hampshire

. Schiller Station
Portsmouth, New Hampshire
|
SR4 (biomass) SR6 (biomass) SR4 (coal) SR6 (coal) SR4 (oil) SR6 (oil) SR4 (Gas) SR6 (Gas) SR 4 Totals SR 6 Totals
Pollutant i i Potential ctual Potential Actual Potential Actual Potential
Y Actual Emissions MM_M“MMM Actual Emissions M—MMmMH_u Actual Emissi Potential Emissi Actual Emissi Potential Emi: Actual Emissi Potential Emissions Actual Emissions Potential Emissions 1)8@ . 4 E A N . .4 Emi o .m: Emissi = o.n=.
(tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) Gtons/yr) (tons/yr) (tonsiyr) (tonslyr) tons/yr) (tons/yr)
Fuel Use: 180 tons 19,719 tons 180 tons 19,719 tons 122,463 tons 197,188 tons 114,661 tons 197,188 tons 321,396 gal 33,579,971 gal 238,980 gal 33,579,971 gal 0 18 MMscf 0 MMscf 0 20 MMscf 0 MMscf
S0, 0.03 370 003 3.70 171236 6033.89 1645 83 6033 89 2492 5272 06 18 53 5272 06 0 00005 - 000006 - 1,73732 6,033.89 1,664 43 6,033 89
NO, 0.30 32.54 030 3254 415 67 1156.50 406.61 1156 50 643 1158 51 4.78 1158 51 0.012 - 001 - 422.40 1,158 51 411 99 1,158 51
PM 007 4.44 007 444 30.62 75 42 31.47 75 42 0016 75 56 0012 75.56 0 0002 - 0.0002 - 30.71 75.56 3162 75.56
PM, 005 592 005 592 20.51 5053 21.08 5053 0010 47 60 0008 47.60 0.0002 - 00002 - 2058 50.53 2120 5053
PM,; 005 503 005 503 888 2187 912 2187 0007 3098 0005 3098 0.0002 - 00002 - 393 3098 922 3098
Condensable PM 002 251 002 251 5477 34129 5128 34129 024 2518 018 2518 0 0005 - 0 0006 - 5503 34129 5151 34129
| CO 081 88 73 0.81 88 73 3062 49 30 28 67 49.30 0.80 83.95 060 83 95 0.007 - 0.009 - 3223 88 73 3089 88.73
vOoC 0023 251 0023 2.51 367 592 344 592 0.12 12 76 009 1276 0 0005 - 0.0006 - 382 1276 3.58 12.76
Emission Factors
Fuel Type T
SO, NOx [o[o] vOC PM PM10 PM2.5 Condensable PM Heat Content AP-42 Citations
Biomass 0 025 (Ib/mmbtu) | 0.22 (Ib/mmbtu) 0 6 (Ib/mmbtu) 0017 (ib/mmbtu) | 0.054 (Ib/mmbtu) 0 04 (Ib/mmbtu) | 0.034 (Ib/mmbtu) 0 017 (Ib/mmbtu) 15 mmbtu/ton Table 1 6-1 and 16-3
Coal Site Data Site Data 0.5 Ib/ton 006 ib/ton See Note 2 67% PM 29% PM 0 18-0 03 (Ib/mmbtu) 25 S mmbtu/ton Tables 1 1-5, 1 1-6, 1.1-19, and onsite da ta
Oil 1578 1b/1,000 gal | 40 1b/1600 gal 5 1b/1000 gal 0 76 1b/1000 gal 011b/1,000 gal 63%PM 41% PM 1.5 1b/1,000 gal 153 8 mmb/1, 000 gal Tables 13-1, T 3-2, 1.3-4 and onsite data
Gas 0 6 Ib/mmscf 140 Ib/mmscf 84 Ib/mmscf 5.5 Ib/mmscf 19 Ib/mmscf 1.9 Ib/mmscf 19 Ib/mmscf 5 7 ib/mmscf NA Tables 14-1and 14-2
Notes
1 S =percent sulfur of the fuel. The actual a verage sulfur content of the #6 fue 1 combusted in 2009/2010 wa s 0 988%, therefore 0 988 wa s used as S in the calculations .
2 Actual emissions are based on the ave rage of 2009 and 2010 actua 1 emissions
3 Actual enussions of NOx and SO2 from SR4 and SR6 are based on continuous monitoring data Emissio ns of VOC and CO from SR4 and SR6 were estimated based on AP42 emission factors
4 Natural gas is used for boiler ignition and 1s not a primary fuel for SR4 and SR6
5. Actual PM emissions for SR4 (coal) and SR6 (coal) are based on unit spe cific emission factors derived from stack testing as reported to NH DES

SR4 (actual coal) =0.02 Ib PM/MMBTU, SR6 (actual coal) = 0 02 1b PM/MMBTU
6 The ESP Efficiency of 99 2% for SR4 and SR6 was derived from stack testing data
7 Potential PM emissions for SR4 and SR6 are based on the Subpart UUUU U filterable PM emission limit of 0 03 15/MMBTU
8 PM, PMI0 and PM2 5 emissions repres ent the filterable fraction for each pa rticle size range
9

.. N

Actual cond ensable particulate matter s for coal in SR4 an d SR6 were estimated based upon an average coal sulfur content of 0.658 percent and 12,501 BTU per pound of coa |
10. Potential con densable particulate matter emissio ns for coal combustion in SR4 a nd SR6 were based upon an average coal sulfur content o £ 1 3 pounds of suifurt/MMBTU (1.66 %) and 12,750 BTU per pound of coal
11 An estimated heat content of 7500 BTU per pound (15 mmBTU/ton) was us ed for dry biomass combustion 1n SR4 and SR6.

GZA GeoEnvironmental, Inc
February 2014



TABLE 4

SUMMARY OF HAZARDOUS AIR POLLUTANT EMISSIONS

Public Service Company of New Hampshire

Schiller Station
Portsmouth, New Hampshire

R4 SR Conl wW 4,SR6 mW. 4an m w.W 6 SR4 (biomass) SR6 (biomass) SR4 (coal) SR6 (coal) SR4 (oil) SR6 (oil) SR4 (Gas) SR6 (Gas) Totals
Pollutant mn_mm,mmou Factor] Biomass Oil Emission Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential
(Ib/ton) Emission Factor| Factor Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions
(Ib/MMBTU) | (1b/1000 gal) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr)
Fuel Use: 180 tons 19,719 tons 180 tons 19719 tons | 122,463 tons | 197,188 tons | 114,661 tons | 197,188 tons | 321,396 gal |33,579,971 gal|l 238,980 gal |33,579,971 gal| 0.18 MMscf | 0.00 MMscf | 0.20 MMscf | 0.00 MMscf

2,3,7,8-TCDD 1.43E-11 8 60E-12 - 1.16E-11 1.27E-09 1.16E-11 1.27E-09 8.76E-10 1 41E-09 8.20E-10 1.41E-09 - - - - - - - - 1.72E-09 2.82E-09
1,1,1-Trichloroethane - 6.40E-05 2.36E-04 8.62E-05 9.47E-03 8.62E-05 9.47E-03 - - - - 3.79E-05 3.96E-03 2.82E-05 3.96E-03 - - - - 2.38E-04 1.89E-02
2,4-Dinitrotoluene 2.80E-07 9.40E-07 - 1.27E-06 1.39E-04 1.27E-06 1.39E-04 1.71E-05 2.76E-05 1.61E-05 2.76E-05 - - - - - - - - 3 57E-05 2.78E-04
2-Chloroacetophenone 7.00E-06 - - - - - - 4.29E-04 6.90E-04 4.01E-04 6 90E-04 - - - - - - - - 8.30E-04 1.38E-03
5-Methyl chrysene 2.20E-08 - - - - - - 1.35E-06 2.17E-06 1.26E-06 2 17E-06 - - - - - - - - 2.61E-06 4.34E-06
Acenaphthene 5 10E-07 9.10E-07 2.11E-05 1.23E-06 1.35E-04 1.23E-06 1.35E-04 3.12E-05 5.03E-05 2.92E-05 5.03E-05 3.39E-06 3.54E-04 2.52E-06 3.54E-04 1.60E-10 - 1.83E-10 - 6.88E-05 7.09E-04
Acenaphthylene 2.50E-07 5.00E~06 2.53E-07 6.73E-06 7.39E-04 6.73E-06 7.39E-04 1.53E-05 2.46E-05 1.43E-05 2.46E-05 4.07E-08 4 25E-06 3.02E-08 4.25E-06 1.60E-10 - 1.83E-10 - 4.32E-05 1.48E-03
Acetaldehyde 5.70E-04 1.90E-04 - 2.56E-04 2.81E-02 2.56E-04 2.81E-02 3.49E-02 5.62E-02 3 27E-02 5.62E-02 - - - - - - - - 6.81E-02 1.12E-01
Acetophenone 1.50E-05 2 60E-07 - 3.50E-07 3.85E-05 3.50E-07 3.85E-05 9.18E-04 1.48E-03 8.60E-04 1.48E-03 - - - - - - - - 1.78E-03 2.96E-03
Acrolein 2.90E-04 7 80E-05 - 1.05E-04 1.15E-02 1.05E-04 1.15E-02 1.78E-02 2.86E-02 1.66E-02 2.86E-02 - - - - - - - - 3 46E-02 5.72E-02
Anthracene 2.10E-07 3.00E-06 1.22E-06 4.04E-06 4.44E-04 4.04E-06 4.44E-04 1.29E-05 2.07E-05 1.20E-05 2.07E-05 1.96E-07 2.05E-05 1.46E-07 2.05E-05 2.14E-10 - 2.44E-10 - 3.33E-05 8.87E-04
Antimony 2.16E-05 4.20E-07 5.25E-03 5.65E-07 6.21E-05 5.65E-07 6.21E-05 1.32E-03 2.13E-03 1.24E-03 2.13E-03 8.44E-04 8.81E-02 6.27E-04 8.81E-02 - - - - 4.03E-03 1.76E-01
Arsenic 2.29E-04 1.00E-06 132E-03 1.35E-06 1.48E-04 1.35E-06 1.48E-04 1.40E-02 2 25E-02 1.31E-02 2.25E-02 2.12E-04 2 22E-02 1.58E-04 2.22E-02 - - - - 2.75E-02 4.51E-02
Benzene 1.30E-03 3.30E-03 2 14E-04 4.44E-03 4.88E-01 4.44E-03 4.88E-01 7.96E-02 1.28E-01 7 45E-02 1.28E-01 3.44E-05 3.59E-03 2.56E-05 3.59E-03 1.87E-07 - 2.13E-07 - 1 63E-01 9.76E-01
Benz(a)anthracene 8.00E-08 6.50E-08 4 01E-06 8.75E-08 9.61E-06 8.75E-08 9.61E-06 4.90E-06 7.89E-06 4.59E-06 7.89E-06 6.44E-07 6.73E-05 4.79E-07 6.73E-05 1.60E-10 - 1.83E-10 - 1.08E-05 1.35E-04
Benzo(a)pyrene 3.80E-08 2.60E-06 - 3.50E-06 3.85E-04 3.50E-06 3.85E-04 2.33E-06 3.75E-06 2.18E-06 3.75E-06 - - - - 1.07E-10 - 1.22E-10 - 1.15E-05 7.69E-04
Benzo(b)fluoranthene - 1.00E-07 - 1.35E-07 1.48E-05 1.35E-07 1.48E-05 - - - - - - - - 1.60E-10 - 1.83E-10 - 2.70E-07 2.96E-05
Benzo(b,j,k)fluoranthene 1.10E-07 - - - - - - 6.74E-06 1.08E-05 6.31E-06 1.08E-05 - - - - - - - - 1.30E-05 2.17E-05
Benzo(b,k)fluoranthene - - 1.48E-06 - - - - - - - - 2.38E-07 2.48E-05 1.77E-07 2.48E-05 - - - - 4.15E-07 4.97E-05
Benzo(e)pyrene - 2.60E-09 - 3.50E-09 3.85E-07 3.50E-09 3.85E-07 - - - - - - - - - - - - 7.00E-09 7 69E-07
Benzo(g,h,i)perylene 2 70E-08 9.30E-08 2.26E-06 1.25E-07 1.38E-05 1.25E-07 1.38E-05 1.65E-06 2.66E-06 1.55E-06 2.66E-06 3.63E-07 3 79E-05 2 70E-07 3.79E-05 107E-10 - 1.22E-10 - 4,09E-06 7 59E-05
Benzo(k)fluoranthene - 3.60E-08 - 4.85E-08 5.32E-06 4.85E-08 5.32E-06 - - - - - - - - 1.60E-10 - 1.83E-10 - 9.73E-08 1.06E-05
Benzyl chloride 7.00E-04 - - - - - - 4.29E-02 6.90E-02 4 01E-02 6.90E-02 - - - - - - - - 8.30E-02 1.38E-01
Beryllium 2.72E-05 1 90E-06 2 78E-05 2.56E-06 2.81E-04 2.56E-06 2.81E-04 1.66E-03 2.68E-03 1.56E-03 2.68E-03 4.47E-06 4.67E-04 3.32E-06 4.67E-04 - - - - 3.23E-03 5.36E-03
Biphenyl 1.70E-06 - - - - - - 1.04E-04 1.68E-04 9.75E-05 1.68E-04 - - - - - - - - 2.02E-04 3.35E-04
Bis(2-ethylhexyl)phthalate (DEHP) 7.30E-05 4.70E-08 - 6.33E-08 6.95E-06 6.33E-08 6.95E-06 4 A7E-03 7 20E-03 4.19E-03 7.20E-03 - - - - - - - - 8.66E-03 1.44E-02
Bromoform 3 90E-05 - - - - - - 2.39E-03 3.85E-03 2.24E-03 3.85E-03 - - - - - - - - 4.62E-03 7.69E-03
Cadmium 1.13E-05 1.90E-06 3 98E-04 2.56E-06 2.81E-04 2.56E-06 2.81E-04 6.93E-04 1.12E-03 6 49E-04 1.12E-03 6.40E-05 6.68E-03 4.76E-05 6.68E-03 - - - - 1.46E-03 1.34E-02
Carbon disulfide 1.30E-04 1.30E-03 - 1.75E-03 1.92E-01 1 75E-03 1.92E-01 7.96E-03 1.28E-02 7.45E-03 1.28E-02 - - - - - - - - 1.89E-02 3.85E-01
Carbon tetrachloride - 8 90E-07 - 1.20E-06 1.32E-04 1.20E-06 1.32E-04 - - - - - - - - - - - - 2.40E-06 2.63E-04
Chlorine - 7.90E-04 - 1.06E-03 1.17E-01 1.06E-03 1.17E-01 - - - - - - - - - - - - 2.13E-03 2.34E-01
Chlorobenzene 2.20E-05 1.70E-05 - 2.29E-05 2.51E-03 2.29E-05 2.51E-03 1 35E-03 2.17E-03 1.26E-03 2.17E-03 - - - - - - - - 2.65E-03 5.03E-03
Chloroform 5.90E-05 3.10E-05 - 4.17E-05 4 58E-03 4.17E-05 4.58E-03 3.61E-03 5.82E-03 3.38E-03 5.82E-03 - - - - - - - - 7.08E-03 1 16E-02
2-chloronaphthal - 2.40E-09 - 3.23E-09 3 55E-07 3.23E-09 3.55E-07 - - - - - - - - - - - - 6.46E-09 7.10E-07
Chromium 2.60E-04 6.00E-07 8 45E-04 8.08E-07 8.87E-05 8.08E-07 8.87E-05 1.59E-02 2.56E-02 1.49E-02 2.56E-02 1.36E-04 1.42E-02 1.01E-04 1.42E-02 - - - - 3.11E-02 5.13E-02
Chromium(VI) 7.90E-05 4.90E-07 2 48E-04 6.60E-07 7.25E-05 6 60E-07 7.25E-05 4.84E-03 7.79E-03 4.53E-03 7.79E-03 3.99E-05 4.16E-03 2.96E-05 4.16E-03 - - - - 9.44E-03 1.56E-02
Chrysene 1.00E-07 3.80E-08 2 38E-06 5.12E-08 5.62E-06 5 12E-08 5.62E-06 6.12E-06 9.86E-06 5.73E-06 9.86E-06 3.82E-07 4.00E-05 2 84E-07 4.00E-05 1.60E-10 - 1.83E-10 - 1.26E-05 7.99E-05
Cobalt 1.40E-04 1 90E-07 6 02E-03 2.56E-07 2.81E-05 2.56E-07 2.81E-05 8.57E-03 1.38E-02 8.02E-03 1.38E-02 9.67E-04 1.01E-01 7 19E-04 1.01E-01 - - - - 1.83E-02 2.02E-01
Cumene 5.30E-06 - - - - - - 3.25E-04 5.23E-04 3.04E-04 5.23E-04 - - - - - - - - 6.28E-04 1 05E-03
Cyanide 2.50E-03 - - - - - - 1.53E-01 2 46E-01 1.43E-01 2.46E-01 - - - - - - - - 2 96E-01 4.93E-01
Decachlorobiphenyl - 2.70E-10 - 3.63E-10 3.99E-08 3.63E-10 3.99E-08 - - - - - - - - - - - - 7.27E-10 7.99E-08
Dibenzo(a,h)anthracene - 9.10E-09 1.67E-06 1.23E-08 1.35E-06 1 23E-08 1.35E-06 - - - - 2.68E-07 2.80E-05 2.00E-07 2.80E-05 1.07E-10 - 1.22E-10 - 4.93E-07 5.61E-05

Dichlorobenzene - - - - - - - - - - - - - - - 1 07E-07 - 1.22E-07 - 2.29E-07 -
Dichlorbiphenyl - 9 00E-10 - 1.21E-09 1.33E-07 1.21E-09 1.33E-07 - - - - - - - - - - - - 2 42E-09 2.66E-07
1,2-Dichloroethane - 2 90E-05 - 3.90E-05 4.29E-03 3.90E-05 4.29E-03 - - - - - - - - - - - - 7 81E-05 8.58E-03
Dimethyl sulfate 4.80E-05 - - - - - - 2.94E-03 4.73E-03 2.75E-03 4.73E-03 - - - - - - - - 5.69E-03 9.47E-03
Di-n-butyl phthalate - 3.30E-05 - 4.44E-05 4.88E-03 4.44E-05 4.88E-03 - - - - - - - - - - - - 8.89E-05 9.76E-03
1,2 Dichloropropane - 3.30E-05 - 4.44E-05 4.88E-03 4.44E-05 4.88E-03 - - - - - - - - - - - - 8.89E-05 9.76E-03
4,6-Dintro-2-methylphenol - 2.10E-06 - 2.83E-06 3.11E-04 2 83E-06 3.11E-04 - - - - - - - - - - - - 5.65E-06 6.21E-04
2,4-Dinitrophenol - 4 80E-07 - 6.46E-07 7.10E-05 6.46E-07 7.10E-05 - - - - - - - - - - - - 1 29E-06 1.42E-04
Ethylbenzene 9.40E-05 1 50E-03 6 36E-05 2 02E-03 2.22E-01 2.02E-03 2 22E-01 5.76E-03 9.27E-03 5.39E-03 9.27E-03 1.02E-05 1.07E-03 7.60E-06 1.07E-03 - - - - 1.52E-02 4.44E-01
Ethyl chloride 4.20E-05 - - - - - - 2.57E-03 4 14E-03 2 41E-03 4.14E-03 - - - - - - - - 4.98E-03 8.28E-03
Ethylene dibromide 1.20E-06 - - - - - - 7.35E-05 1.18E-04 6.88E-05 1.18E-04 - - - - - - - - 1.42E-04 2.37E-04
Ethylene dichloride 4.00E-05 - - - - - - 2.45E-03 3.94E-03 2.29E-03 3.94E-03 - - - - - - - - 4.74E-03 7.89E-03
Fluoranthene 7.10E-07 1.60E-06 4.84E-06 2.15E-06 2.37E-04 2 15E-06 2.37E-04 4.35E-05 7.00E-05 4.07E-05 7.00E-05 7.78E-07 8.13E-05 5.78E-07 8.13E-05 2.67E-10 - 3 05E-10 - 8.98E-05 4.73E-04
Fluorene 9.10E-07 3.40E-06 4.47E-06 4.58E-06 5.03E-04 4.58E-06 5.03E-04 5.57E-05 8.97E-05 5.22E-05 8.97E-05 7 18E-07 7.51E-05 5.34E-07 7.51E-05 2.49E-10 - 2.84E-10 - 1 18E-04 1.01E-03
Formaldehyde 2.40E-04 1 30E-03 3 30E-02 1.75E-03 1.92E-01 1.75E-03 1.92E-01 1.47E-02 2.37E-02 1.38E-02 2.37E-02 5.30E-03 5.54E-01 3.94E-03 5.54E-01 6 68E-05 - 7.61E-06 - 4.12E-02 1.11E+00
Heptachlorobiphenyl - 6 60E-11 - 8 89E-11 9.76E-09 8.89E-11 9 76E-09 - - - - - - - - - - - - 1.78E-10 1.95E-08
exachlorob - 1.00E-06 - 1.35E-06 1.48E-04 1.35E-06 1.48E-04 - - - - - - - - - - - - 2.69E-06 2.96E-04
Hexachlorobiphenly - 8.00E-10 - 1.08E-09 1.18E-07 1.08E-09 1.18E-07 - - - - - - - - - - - - 2.15E-09 2.37E-07
Hexane 6.70E-05 2.90E-04 - 3.90E-04 4.29E-02 3 90E-04 4.29E-02 4.10E-03 6.61E-03 3.84E-03 6.61E-03 - - - - 1.60E-04 - 1.83E-04 - 9.07E-03 8.58E-02
Hydrogen Chloride 7.41E-01 4.19E-04 - 5.64E-04 6.20E-02 5 64E-04 6.20E-02 3.12E+00 5 03E+00 2.92E+00 5.03E+00 - - - - - - - - 6.05E+00 1.01E+01
Hydrogen fluoride 5.48E-02 - - - - - - 3.35E+00 5.40E+00 3.14E+00 5.40E+00 - - - - - - - - 6.49E+00 1.08E+01
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TABLE 4
SUMMARY OF HAZARDOUS AIR POLLUTANT EMISSIONS

Public Service Company of New Hampshire

Schiller Station
Portsmouth, New Hampshire
SR SRE Coul SR4, SR6 SR4 and SR6 SR4 (biomass) SR6 (biomass) SR4 (coal) SR6 (coal) SR4 (oil) SR6 (0il) SR4 (Gas) SR6 (Gas) Totals
Pollutant mBmmummoa Factor Biomass Oil Emission Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential
(Ib/ton) Emission Factor| Factor Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions |
(Ib/MMBTU) | (1b/1000 gal) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) PR Cemmedoh
Indeno(1,2,3-cd)pyrene 6.10E-08 8.70E-08 - 1.17E-07 1.29E-05 1.17E-07 1 29E-05 3.74E-06 6.01E-06 3.50E-06 6.01E-06 - - - - 1.60E-10 - 1.83E-10 - 7.47E-06 2.57E-05
Indo(1,2,3-cd)pyrene - - 2.14E-06 - - - - - - - - 3.44E-07 3.59E-05 2.56E-07 3.59E-05 - - - - 6.00E-07 7.19E-05
Isophorone 5.80E-04 - - - - - - 3.55E-02 5.72E-02 3.33E-02 5.72E-02 - - - - - - - - 6.88E-02 1 14E-01
Lead 1.75E-04 5.80E-06 1 51E-03 7.81E-06 8.58E-04 7.81E-06 8.58E-04 1.07E-02 1.72E-02 1.00E-02 1.72E-02 2.43E-04 2.54E-02 1.80E-04 2.54E-02 - - - - 2.11E-02 5.07E-02
Manganese 5.11E-04 1.50E-04 3.00E-03 2.02E-04 2.22E-02 2.02E-04 2.22E-02 3.13E-02 5.04E-02 2.93E-02 5.04E-02 4.82E-04 5.04E-02 3.58E-04 5.04E-02 - - - - 6.18E-02 1.01E-01
Mercury 3.06E-02 6.60E-07 1.13E-04 8.89E-07 9.76E-05 8.89E-07 9.76E-05 1.87E+00 3.02E+00 1.75E+00 3.02E+00 1.82E-05 1.90E-03 1.35E-05 1.90E-03 - - - - 3.63E+00 6.03E+00
Methyl bromide 1.60E-04 1.50E-05 - 2.02E-05 2.22E-03 2.02E-05 2.22E-03 9.80E-03 1.58E-02 9.17E-03 1.58E-02 - - - - - - - - 1.90E-02 3.16E-02
3-MethylChloranth - - - - - - - - - - - - - - - 1.60E-10 - 1.83E-10 - 3.43E-10 -
Methyl chloride 5.30E-04 4.00E-05 - 5 39E-05 5.92E-03 5.39E-05 5 92E-03 3.25E-02 5.23E-02 3.04E-02 5.23E-02 - - - - - - - - 6.29E-02 1.05E-01
Methyl hydrazine 1.70E-04 - - - - - - 1.04E-02 1 68E-02 9.75E-03 1.68E-02 - - - - - - - - 2.02E-02 3 35E-02
Methyl methacrylate 2.00E-05 - - - - - - 1.22E-03 1.97E-03 1.15E-03 1.97E-03 - - - - - - - - 2.37E-03 3.94E-03
Methyl tert butyl ether 3.50E-05 - - - - - - 2.14E-03 3.45E-03 2.01E-03 3.45E-03 - - - - - - - - 4.15E-03 6.90E-03
Methylene chloride 2.90E-04 5.40E-04 - 7.27E-04 7.99E-02 7.27E-04 7.99E-02 1.78E-02 2.86E-02 1.66E-02 2.86E-02 - - - - - - - - 3.58E-02 1.60E-01
Methylisobutylketone - 2.30E-05 - 3.10E-05 3.40E-03 3.10E-05 3.40E-03 - - - - - - - - - - - - 6.19E-05 6.80E-03
2-Methylnaphthalene - 1.60E-07 - 2.15E-07 2.37E-05 2.15E-07 2.37E-05 - - - - - - - - 2.14E-09 - 2.44E-09 - 4.35E-07 4 73E-05
Monochlorobiphenyl - 2.20E-10 - 2.96E-10 3.25E-08 2.96E-10 3 25E-08 - - - - - - - - - - - - 5.92E-10 6 51E-08
Naphthalene 1.30E-05 1.64E-04 1.13E-03 2.21E-04 2.43E-02 2.21E-04 2.43E-02 7.96E-04 1.28E-03 7.45E-04 1.28E-03 1.82E-04 1.90E-02 1.35E-04 1.90E-02 5.43E-08 - 6.19E-08 - 2.30E-03 4.85E-02
Nickel 3.45E-04 2.90E-06 8.45E-02 3.90E-06 4.29E-04 3.90E-06 4.29E-04 2.11E-02 3.40E-02 1.98E-02 3.40E-02 1.36E-02 1.42E+00 1.01E-02 1.42E+00 - - - - 6.46E-02 2.84E+00
4-nitrophenol - 3 30E-07 - 4.44E-07 4.88E-05 4.44E-07 4.88E-05 - - - - - - - - - - - - 8.89E-07 9.76E-05
OCDD - - 3.10E-09 - - - - - - - - 4.98E-10 5.20E-08 3.70E-10 5.20E-08 - - - - 8.69E-10 1.04E-07
Pentachlorobiphenyl - 1.80E-09 - 2.A2E-09 2.66E-07 2.42E-09 2.66E-07 - - - - - - - - - - - - 4.85E-09 5.32E-07
Pentachlorophenol - 4.60E-08 - 6.19E-08 6.80E-06 6.19E-08 6.80E-06 - - - - - - - - - - - - 1.24E-07 1.36E-05
Perylene - 5.20E-10 - 7.00E-10 7.69E-08 7.00E-10 7.69E-08 - - - - - - - - - - - - 1.40E-09 1.54E-07
Phenanthrene 2.70E-06 7.00E-06 1.05E-05 9.42E-06 1.04E-03 9.42E-06 1.04E-03 1.65E-04 2.66E-04 1.55E-04 2.66E-04 1.69E-06 1.76E-04 1.25E-06 1 76E-04 1 51E-09 - 1.73E-09 - 3.42E-04 2.07E-03
Phenol 1.60E-05 1.40E-05 - 1 88E-05 2.07E-03 1.88E-05 2.07E-03 9 80E-04 1.58E-03 9.17E-04 1.58E-03 - - - - - - - - 1.93E-03 4.14E-03
Propionaldehyde 3.80E-04 6.10E-05 - 8 21E-05 9.02E-03 8.21E-05 9.02E-03 2 33E-02 3.75E-02 2.18E-02 3.75E-02 - - - - - - - - 4.52E-02 7.49E-02
Propyelene Oxide - - - - - - - - - - - - - - - - - - - - -

Pyrene 3.30E-07 3.70E-06 4.25E-06 4.98E-06 5.47E-04 4.98E-06 5.47E-04 2.02E-05 3.25E-05 1.89E-05 3.25E-05 6 83E-07 7.14E-05 5.08E-07 7.14E-05 4.45E-10 - 5.08E-10 - 5.03E-05 1 09E-03
Seleni 6.90E-05 3.00E-06 6.83E-04 4.04E-06 4.44E-04 4 04E-06 4.44E-04 4.22E-03 6 80E-03 3.96E-03 6.80E-03 1 10E-04 1 15E-02 8.16E-05 1 15E-02 - - - - 8 38E-03 2.29E-02
Styrene 2.50E-05 6.40E-04 - 8.62E-04 9.47E-02 8.62E-04 9.47E-02 1.53E-03 2.46E-03 1.43E-03 2.46E-03 - - - - - - - - 4.69E-03 1.89E-01
tetrachlorodibenzo-p-dioxins - 4.70E-10 - 6 33E-10 6.95E-08 6.33E-10 6 95E-08 - - - - - - - - - - - - 1.27E-09 1.39E-07
2,3,7,8-tetrachlorodibenzofuran - 9.00E-11 - 121E-10 1.33E-08 1.21E-10 1.33E-08 - - - - - - - - - - - - 2.42E-10 2.66E-08
Tetrachlordibenzofurans - 7.50E-10 - 1.01E-09 1.11E-07 1.01E-09 1.11E-07 - - - - - - - - - - - - 2.02E-09 2.22E-07
Tetrachlorobiphenyl - 3.40E-09 - 4.58E-09 5.03E-07 4.58E-09 5.03E-07 - - - - - - - - - - - - 9.15E-09 1.01E-06
Tetrachloroethylene 4.30E-05 5.20E-05 - 7.00E-05 7.69E-03 7.00E-05 7.69E-03 2.63E-03 4.24E-03 2.47E-03 4.24E-03 - - - - - - - - 5.24E-03 1.54E-02
Toluene 2.40E-04 2.90E-05 6.20E-03 3.90E-05 4.29E-03 3.90E-05 4.29E-03 1.47E-02 2 37E-02 1.38E-02 2 37E-02 9 96E-04 1.04E-01 7.41E-04 1.04E-01 3 03E-07 - 3.45E-07 - 3.03E-02 2.08E-01
Trichloroethylene - 2.80E-05 - 3.77E-05 4.14E-03 3.77E-05 4.14E-03 - - - - - - - - - - - - 7.54E-05 8.28E-03
Trichlorobiphenyl - 5.50E-09 - 7.40E-09 8.13E-07 7.40E-09 8.13E-07 - - - - - - - - - - - - 1.48E-08 1.63E-06
2,4,6-Trichlorophenol - 2.20E-07 - 2.96E-07 3.25E-05 2.96E-07 3.25E-05 - - - - - - - - - - - - 5.92E-07 6.51E-05
Vinyl chloride - 1.80E-05 - 2.42E-05 2.66E-03 2.42E-05 2.66E-03 - - - - - - - - - - - - 4.85E-05 5.32E-03
Vinyl acetate 7.60E-06 - - - - - - 4 65E-04 7.49E-04 4 36E-04 7.49E-04 - - - - - - - - 9.01E-04 1.50E-03
Xylenes 3.70E-05 2.80E-05 1.09E-04 3.77E-05 4.14E-03 3.77E-05 4.14E-03 2 27E-03 3.65E-03 2 12E-03 3.65E-03 1.75E-05 1.83E-03 1 30E-05 1.83E-03 - - - - 4 49E-03 8.28E-03

Total All HAP 1.51E-02 1 66E+00 1.51E-02 1.66E+00 9.00E+00 1.45E+01 8.43E+00 1.45E+01 2 33E-02 2.43E+00 1.73E-02 2 43E+00 1.68E-04 - 1.91E-04 - 17.50 28 99

Total of Highest HAP 4.44E-03 4.88E-01 4 44E-03 4.88E-01 3.35E+00 5.40E+00 3.14E+00 5.40E+00 1.36E-02 1.42E+00 1.01E-02 1.42E+00 1.60E-04 - 1.83E-04 - 6.49 10.80

GZA GeoEnvironmental, Inc.

Page 2 of 2 February 2014



p107 Areniqa

*OUJ “[BJUSUIHONAUFO03D) V75

“ouwir} SIY} J8 SUOLoNpal 9s9y) Ajluenb o3 ojqejieAe si eyep
ON "9¥S PUE S WO SUOISSIWA ISIW PIoe SLINJ[ns pue Qg ur suononpai 10u peloid-jsod ur jnsa1 03 pajedronue st 1S Jo uoneredo pue UONR[[RISU] T
"9[qe[IEAR 10U SeM BIEp INHD USUM PISh 21om SI10308] UOISSIWS Zy-dV VAASN 1

910N
ON 000°SL 00 00 IL1°L09 1L1°L09 V/IN ‘00
ON 01 00 00 00 00 asd SYL/S'H
ON L 00 00 ¥'s ¥'S asd ISIA PIOY SLIYINg
ON 90 00 00 120°0 120°0 asd ped]
ON §C 00 00 0L 0L ASN DOA
ON ov 00 00 £ 107¢ £ 10ve asd ‘0s
ON 01 00 00 T8l (41! asd “INd
ON 14 00 00 29 9 asd Nd
ON 001 00 00 L09 L09 sd 00
ON 154 00 00 9'¢es 9¢€es asd ‘ON
ON Y4 00 00 9'¢e8 9°¢es USN *ON
(ON/S?X) (14/su03) (ak/suoy) (14/su0y)
auedugis | ploysaIy], 931nog asEOIOT ((14/su03) sasea.12Qq suoIssIury (14/su03) suoissruy weidon .
uoneesuy | tofeyy 7 suorssry SUOISSIUE Mo snoduelodurgue) 832V 0107/600T 199fouqg - 31504 d jueiniiod
pasodoag JuedyIsIg IS PN 94 pue pyUS

anysdwer] MmN ‘Ynowsuog

uonelS PIIYOS

aaysduwey moN Jo Auedwo)) 991A19G d1jqng

dSd ANV 3SN 04 NOILVIY'TVAT ALI'TIEVOI'TddV NOLLVDIAIAOIW HOIrvVIA

SHTdVL




APPENDIX A

APPLICATION FORMS




STATE OF NEW HAMPSHIRE

Department of Environmental Services

Air Resources Division
P.O. Box 95

Concord, NH 03302-0095
Telephone: 603-271-1370

Form
RECEIVEDARD-1

NEW MHAMPSHIRE

FEB 27 2014

ESOURCES DIVIS)

General Information forAﬁFPermi? g"p%’llcagl(\)gns

I. FACILITY INFORMATION - Complete the following:

A. Type of Application: ] New 0 Renewal I Modification

B. Physical Location: C. Mailing Address:

Schiller Station 780 North Commercial Street

Facility Name Street/P.O. Box

400 Gosling Rd Manchester NH 03101

Street Town/City State Zip Code

Portsmouth NH 03801 603-431-2550

Town/City State  Zip Code Telephone Number

D. USGS Coordinates: UTM or Latitude/Longitude
Easting: 354770 Min Sec
Northing: 4772950 Min Sec

E. Owner: F. Parent Corporation:

Public Service Company of New Hampshire Northeast Utilities

Company Company

780 North Commercial Street

Street/P.O. Box

Contact Person/Title

Manchester NH 03101 56 Prospect Street

Town/City: State  Zip Code Street/P.O. Box

603-624-5008 Hartford CT 06130

Telephone Number Town/City: State Zip Code
Telephone Number

G. Contact Information

1. General/Technical Contact: 2. Application Preparation:

Sheila A. Burke GZA GeoEnvironmental, Inc.

Contact Person Company

Senior Compliance Consultant Kenneth D. Boivin

Title Contact Person

780 North Commercial Street 380 Harvey Road

Address Address

Manchester NH 03101 Manchester NH 03103

Town/City State  Zip Code Town/City State Zip Code

603-634-2512

603-232-8719

Telephone Number

sheila.burke@nu.com

Telephone Number

kenneth.boivin@gza.com

E-mail Address

E-mail Address



Facility Name:  PSNH Schiller Station

Page 2 of 3

3. Legal Contact:
Linda Landis

4. Invoicing Contact:
Sheila A. Burke

Form
ARD-1

Contact Person

Senior Counsel

Contact Person

Senior Compliance Consultant

Title
780 North Commercial Street

Title
780 North Commercial Street

Address

Manchester NH 03101

Address
Manchester NH

03101

Town/City State  Zip Code

603-634-2700

Town/City State
603-634-2512

Zip Code

Telephone Number

linda.landis@nu.com

Telephone Number
sheila.burke@nu.com

E-mail Address

E-mail Address

H. Major Activity or Product Descriptions - List all activities performed at this facility:

Description of Source or Process

SIC Code

Electric power generation

4911

I. Other Sources or Devices - List sources or devices at the facility (other than those that are the subject of this

application) that are permitted pursuant to Env-A 600:

Source or Device Permit # Expiration Date
SRS and secondary coal crusher TP-0085 03/31/2013
SRCT TP-0106 04/30/2014
SREG, along with all other devices TV-OP-053 Currently Draft
IL Total Facility Emissions Data:
Pollutant CAS# tomn | T | donary | (ionye
SO, 7446-09-5 928.9 2,848.8 3,256.1 12,448.5
NO, NA 393.2 891.3 995.2 3,697.0
CO 630-08-8 19.8 127.2 65.4 599.3
PM NA 33.2 71.6 58.1 309.9
PM,; s NA 52 28.1 17.7 209.9
vOC NA 8.5 9.6 19.5 44.1

Note: For Regulated Toxic Air Pollutants list name and Chemical Abstract Service Number (CAS #) — use additional

sheets if necessary.

Notes: See Tables 1 through 5 for additional facility emissions data.

Actual emissions are based on Calendar Year 2010 operations.

Revision Date: June 13,2013



Facility Name: _PSNH Schiller Station Form
Page 3 of 3 ARD-1

Support Data The following data must be submitted with this application:

A copy of all calculations used in determining emissions;

A copy of a USGS map section with the site location clearly indicated; and (Previously Submitted)
A to-scale site plan of the facility showing: (Previously Submitted)

1. the locations of all emission points;

2. the dimensions of all buildings, including roof heights; and

3. the facility’s property boundary.

KKK E

IV. Certification (To be completed by a responsible official only):
I certify that ] have the right, title, or interest in all of the property that is proposed for development or use because I
own, lease, or have binding options to purchase all of the property proposed for development or use.

[ am authorized to make this submission on behalf of the affected source or affected units for which this submission
is made. I certify under penalty of law that I have personally examined, and am familiar with, the information
submitted in this document and all of its attachments. Based on my inquiry of those individuals with primary
responsibility for obtaining the information, I certify that the statements and information are to the best of my
knowledge and belief true, accurate, and complete. I am aware that there are significant penalties for submitting
false statements and information or omitting required statements and information, including the possibility of fine or

imprisonment.

Print/Type Name: William H. Smagula, P.E. Title: PSNH Vice President - Generation
g I
Signed: &/Aﬂ-—-—, H - ﬂé_.«;a/é Date: Mmc? F’ 0’~'7/ >0 /%
— 74

E-mail Address:  william.smagula@nu.com

Revision Date: June 13, 2013



STATE OF NEW HAMPSHIRE F

. . orm
Department of Environmental Services ARD-2
" Air Resources Division

Information Required for Permits for Fuel Burning Devices pecgvep

NEW HAMPSHIRE
I. EQUIPMENT INFORMATION - Complete a separate form for each device. FER 27 2014
Device Description: Steam Boiler SR4 ]
Date Construction AlR RESOURCES Division
Commenced: 1952 Device Start-Up Date: 1952
A. Boiler [] Not Applicable
Foster Wheeler FW
Boiler Manufacturer Boiler Model Number
90-1628 574 (coal) / 575 (oil)
Boiler Serial Number Gross Heat Input Nameplate Rating (MMBtuw/hr)
NA CE RO Coal, PEC Oil
Burner Manufacturer Burner Model Number J gal/mr

Coal: 22.51 ton/hr (@12,750 BTU/Ib) % mmef/hr
Oil: 3833.3 gal/hr (@0.15 MMBTU/gal)
NA Biomass: 2.25 ton/hour (@7,500 BTU/Ib)

Burner Serial Number Potential Fuel Flow Rate

1. Type of Burner:

a. Solid Fuel: b. Liquid Fuel: ¢. Gaseous Fuel:

(] Cyclone Pressure Gun X] Natural Gas (Ignition)
X Pulverized (] wet [X] dry) (] Rotary Cup ] Propane

] Spreader Stoker ] Steam Atomization [] Other (specify):

[] Underfeed Stoker [J Air Atomization

[J Overfeed Stoker (] Other (specify):

[ Hand-Fired

[] Fly Ash Re-injection
[ Other (specify):
2. Combustion Type:

[] Tangential Firing [J Opposite End Firing [] Limited Excess Firing [ Flue Gas Recirculation
[C] Staged Combustion [] Biased Firing X One End Only Firing
[] Other (specify):

B. Internal Combustion Engines/Combustion Turbines X Not Applicable

Manufacturer Model Number
[ gal/hr
[ mmef/hr
Serial Number Fuel Flow Rate
O hp
kW
Engine Output Rating Reason for Engine Use

Application Preparation Date: February 2014



Device: SR4 Form
Page 2 of 4 ARD-2
C. Stack Information
Is unit equipped with multiple stacks? [ ] Yes [X] No (if'ves, provide data for each stack)
Identify other devices on this stack: None
Is Section 123 of the Clean Air Act applicable? [ ] Yes No
Is stack monitoring used? [X] Yes [ ] No
If yes, Describe:  SO2, NOx, CO2, flow, opacity, CO(not certified)
Is stack capped or otherwise restricted? [_] Yes [X] No
If yes, Describe:
Stack exit orientation: Vertical [_] Horizontal [ ] Downward
8.0 ft 226
Stack DX Inside Diameter (ft) [ Exit Area (ft’) Discharge height above ground level (ft)
230,000 (nominal) 76.3 ft/sec
Exhaust Flow (acfim) Exhaust Velocity (ft/sec)
412
Exhaust Temperature (°F)
II. OPERATIONAL INFORMATION
A. Fuel Usage Information
1. Fuel Supplier: 2. Fuel Additives:
Various Not Applicable
Supplier’s Name Manufacturer’s Name
Street Street
Town/City State Zip Code Town/City State  Zip Code
Telephone Number Telephone Number
Identification of Additive
Consumption Rate (gallons per 1000 gallons of fuel)
3. Fuel Information (List each fuel utilized by this device):
% Moist Heat Rati Potential Actual Annual
Type % Sulfur | % Ash (so(l)i 4 ffq:lss :n';e) (se:lctif :nll?s% Heat Input Usage
y pectly (MMBtu/hr) | (specify units)
Coal 1.66 5-8 5-8 12,750 Btu/lb 574 197,187.6 tons
#6 Oil 2.00 0.07 NA 150,000 Btu/gal 575 33,579,971 gal
Biomass 0.01-0.04 | 0.72-2.69 2.69-41.68 7500 Btu/lb 33.77 179.5 tons

B. Hours of Operation

Hours per day: 24  Days per year: 365

Application Preparation Date: February 2014




Device: SR4

Page 3 of 4

III. POLLUTION CONTROL EQUIPMENT

[] Not Applicable

Form
ARD-2

A. Type of Equipment Note: if process utilizes more than one control device, provide data for each device

[ baffled settling chamber

] long cone cyclone

(] multiple cyclone ( inch diameter)

electrostatic precipitator

] spray tower
[ ] venturi scrubber

[] afterburners (incineration)
[ selective catalytic reduction
[] reburn

other (specify): Overfire Air, Dry Sorbent
Injection, Activated Carbon

Injection

B. Pollutant Input Information

[] wide bodied cyclone

[] irrigated long cone cyclone

[] carbon absorption

[] irrigated electrostatic precipitator

[] absorption tower

[] baghouse

] packed tower/column

X selective non-catalytic reduction

Pollutant Temperature Actual Potential Actual Potential
(°F) (1b/hr) (Ib/hr) (ton/yr) (ton/yr)
SO, < 785° 456.5 1,380.0 1,646.2 6,044.4
NO, < 785° Not Available Not Available Not Available Not Available
CO <785° 8.2 65.1 30.3 88.7
PM <785° Not Available Not Available Not Available Not Available
PM; s <785° Not Available Not Available Not Available Not Available
VOC < 785° 1.0 2.9 3.6 12.8
Note: Actual emissions are based on Calendar Year 2010 Emissions.
Method used to determine entering emissions:
X stack test [ ] vendordata [X] emission factor [X] material balance
] other (specify):
C. Operating Data
1. Capture Efficiency: 100% Verified by: [] test calculations
2. Control Efficiency: Varies% Verified by: [ test [] calculations
3. Normal Operating Conditions (supply the following data as applicable)
230,000 (nominal) <785 Not Available
Total gas volume through unit (acfm) Temperature (°F) Percent Carbon Dioxide (CO,)
45 - 60 KVDC Not Applicable Not Applicable
Voltage Spark Rate Milliamps
0.6—8 Not Applicable

Pressure Drop (inches of water)

Application Preparation Date: February 2014

Liquid Recycle Rate (gallons per minute)




Device: SR4 Form
Page 4 of 4 ARD-2
IV. DEVICE EMISSIONS DATA:
Pollutant Temperature Actual Potential Actual Potential
(°F) (Ib/hr) (Ib/hr) (ton/yr) (ton/yr)
SO, <1785 456.5 1,377.6 1,646.2 6,033.9
NO, <785 115.3 287.5 415.7 1,158.5
CO <785 8.2 11.3 29.5 88.7
PM <785 7.9 17.3 28.4 75.6
PM;;5 <785 2.3 7.1 8.2 31.0
VOC <785 1.0 29 3.6 12.8

Notes: Actual emissions are based on Calendar Year 2010 Emissions. Refer to Tables 1 through S for
additional emissions data.

Method used to determine exiting emissions:

[X] stacktest [X] vendor data

PERMIT LIMITS USED FOR POTENTIAL SO,
NOy, TSP. EMISSION FACTORS USED FOR CO,

X other (specify):

Application Preparation Date: February 2014

X emission factor

[] material balance

VOC. ACTUAL EMISSIONS ARE 2010

EMISSIONS REPORTED TONS, LB/HR BASED
ON 2010 OPERATING HOURS.




STATE OF NEW HAMPSHIRE

Department of Environmental Services

Air Resources Division

Information Required for Permits for Fuel Burning DeVigﬁ§§CEEVED

I. EQUIPMENT INFORMATION — Complete a separate form for each device.

Device Description: Steam Boiler SR6

Form
ARD-2

NEW HAMPSHIRE
FEB 27 2014

Date Construction

AIR RESOURCES DIVISION

Commenced: 1957 Device Start-Up Date: 1957
A. Boiler [] Not Applicable
Foster Wheeler FW
Boiler Manufacturer Boiler Model Number
36-3413 574 (coal) / 575 (oil)
Boiler Serial Number Gross Heat Input Nameplate Rating (MMBtu/hr)
NA CE RO Coal, PEC Oil
Burner Manufacturer Burner Model Number [] gal/hr
Coal: 22.51 ton/hr (@12,750 BTU/Ib) E mmoffhe

NA

Oil: 3833.3 gal/hr (@0.15 MMBTU/gal)
Biomass: 2.25 ton/hour (@7,500 BTU/Ib)

Burner Serial Number
1. Type of Burner:
a. Solid Fuel:
] Cyclone
X] Pulverized (] wet dry)
(] Spreader Stoker
[J Underfeed Stoker
(] Overfeed Stoker
(] Hand-Fired
[] Fly Ash Re-injection
[] Other (specify):

b. Liquid Fuel:
Pressure Gun
[J Rotary Cup

[] Steam Atomization
] Air Atomization
(] Other (specify):

Potential Fuel Flow Rate

¢. Gaseous Fuel:
X Natural Gas (Ignition)
] Propane
[] Other (specify):

2. Combustion Type:
[J Tangential Firing

[ staged Combustion
(] Other (specify):

] Opposite End Firing
[J Biased Firing

B. Internal Combustion Engines/Combustion Turbines

] Limited Excess Firing  [] Flue Gas Recirculation

X] One End Only Firing

Not Applicable

Manufacturer

Model Number
] gal/hr
] mmcf/hr

Serial Number

Fuel Flow Rate

Engine Output Rating

Application Preparation Date: February 2014

Reason for Engine Use




Device: SR6 Form

Page 2 of 4 ARD-2
C. Stack Information
Is unit equipped with multiple stacks? [] Yes [X] No (if'yes, provide data for each stack)
Identify other devices on this stack: None
Is Section 123 of the Clean Air Act applicable? [_] Yes [X] No
Is stack monitoring used? (X] Yes [_] No
If yes, Describe: SO,, NO,, CO2, flow, opacity, CO(not certified)
Is stack capped or otherwise restricted? [_] Yes X No
If yes, Describe:
Stack exit orientation: [X] Vertical [_] Horizontal [ ] Downward
8.0 ft 226
Stack [X] Inside Diameter (ff) [ Exit Area (f¢) Discharge height above ground level (ft)
230,000 (nominal) 76.3 ft/sec
Exhaust Flow (acfm) Exhaust Velocity (ft/sec)
412
Exhaust Temperature (°F)
II. OPERATIONAL INFORMATION
A. Fuel Usage Information
1. Fuel Supplier: 2. Fuel Additives:
Various Not Applicable
Supplier’s Name Manufacturer’s Name
Street Street
Town/City State Town/City State  Zip Code

Telephone Number

Telephone Number

Identification of Additive

Consumption Rate (gallons per 1000 gallons of fuel)

3. Fuel Information (List each fuel utilized by this device):

% Moi Heat Potential Heat Actual Annual
Type % Sulfur % Ash ‘; d f01ls tul;e Rating Input Usage
(solid fuels only) (specify units) (MMBtu/hr) (specify units)
Coal 1.66 5-8 5-8 12,750 574 197,187.6 tons
#6 Oil 2.00 0.07 NA 150,000 575 33,579,971 gal
Biomass 0.01-0.04 | 0.72-2.69 2.69-41.68 7,500 Btu/lb 33.77 179.5 tons

B. Hours of Operation

Hours per day: _24  Days per year: 365

Application Preparation Date: February 2014




Device: SR6
Page 3 of 4

III. POLLUTION CONTROL EQUIPMENT

Form
ARD-2

[] Not Applicable

A. Type of Equipment Note: if process utilizes more than one control device, provide data for each device

[] baffled settling chamber

[] long cone cyclone

] multiple cyclone ( inch diameter)

X electrostatic precipitator
l:l spray tower

[] venturi scrubber

[] afterburners (incineration)
[] selective catalytic reduction
[] reburn

XI other (specify): Overfire Aj'.r, ]?ry
Sorbent Injection,

Activated Carbon
injection

B. Pollutant Input Information

[[] wide bodied cyclone

[] irrigated long cone cyclone

] carbon absorption

[] irrigated electrostatic precipitator
[] absorption tower

[] baghouse

[] packed tower/column

X1 selective non-catalytic reduction

Pollutant Temperature Actual Potential Actual Potential
(°F) (Ib/hr) (Ib/hr) (ton/yr) (ton/yr)
SO, < 785° 466.7 1,377.6 1,608.1 6,033.9
NOx <785° Not Available Not Available Not Available Not Available
CO <785° 7.9 11.3 27.3 88.7
PM < 785° Not Available Not Available Not Available Not Available
PM, s <785° Not Available Not Available Not Available Not Available
vOC < 785° 0.8 2.9 2.6 12.8
Note: Actual emissions are based on Calendar Year 2010 Emissions.
Method used to determine entering emissions:
) stack test [ ] vendordata [X] emission factor X] material balance
] other (specify):
C. Operating Data

1. Capture Efficiency: 100% Verified by: [] test calculations

2. Control Efficiency: Varies Verified by: [X test [ ] calculations

3. Normal Operating Conditions (supply the following data as applicable)

230,000 (nominal) <785 Not Available

Total gas volume through unit (acfm) Temperature (°F) Percent Carbon Dioxide (CO»)

45 - 60 KVDC Not Applicable Not Applicable

Voltage Spark Rate Milliamps

0.6—8 Not Applicable

Pressure Drop (inches of water)

Application Preparation Date: February 2014

Liquid Recycle Rate (gallons per minute)



Device: SR6 Form
Page 4 of 4 ARD-2
IV. DEVICE EMISSIONS DATA:
Pollutant Temperature Actual Potential Actual Potential
(°F) (Ib/hr) (Ib/hr) (ton/yr) (ton/yr)
SO, <785 466.7 1,377.6 1,608.1 6,033.9
NOy <785 118.9 287.5 409.7 1,158.8
CcoO <785 7.9 11.3 27.3 88.7
PM <785 7.8 17.3 26.7 75.6
PM; ;s <785 2.3 7.1 7.8 31.0
VOC <785 0.8 2.9 2.6 12.8

Note: Actual emissions are based on Calendar Year 2010 Emissions. Refer to Tables 1 through S for
additional emissions data.

Method used to determine exiting emissions:

X stack test
other (specify):

Application Preparation Date: February 2014

X vendor data

PERMIT LIMITS USED FOR POTENTIAL SO,,
NOg, TSP. EMISSION FACTORS USED FOR CO,

X] emission factor

[ ] material balance

VOC. ACTUAL EMISSIONS ARE 2010

EMISSIONS REPORTED TONS, LB/HR BASED
ON 2010 OPERATING HOURS.




APPENDIX B

HISTORICAL EMISSIONS DATA AND SUPPORTING CALCULATIONS
AND DOCUMENTATION



10T Areuqge]
U] ‘[RIUSWIICIAUT 030 VZ5)

o669 [ 6909 [ ssees [ocuove | o5 | L1779 | 9Le09s | beiLee STVIOL
Syiiv | c0v991 | tie | Lvic | 0868cc | 199wl | ze89 9dS
0lzey | sTiect | ov 96£1ce | eovtel | 6€cL Vs

[£4! 6701 or'evl | 007129 081981 LL88E 811C

¥8°0 L8O 09°C6 0L°69¢ 01100T $9¢£sT 9¢61

98°1 8T S1 OV'8IT | 0L79T8 PE191¢ 0L8LS §96¢

09°C STLT 0L°60F | 01°8091 76569 12¢801 2689
0T ey | 00°0TLE 801801 1001¢1

XON

(40! 8¢l 0¢'S91 | 0608 1TLY0T S8y 170€ £10C
80 SL'9 06'L8 09°69¢ 0rorl 1£44%¢ S8L1 10T
(444 10°81 0G°€ET | 06LL8 9L19¢L L8SY9 ov6¢ 110C
9¢°¢ 61°'6C 0L° STy | 0T91Y91 ¥5600€ 8C6111 t1CL 010¢
0V 9¢€e 05°8¢y | 0£°8T8I 8E81V¢e

&

s v suot

ey

Ry [eniuy.

anysdureH maN “qInowsyio
uonels OIS

anysdurerf moN Jo Aueduio)) 901A10G O1[aN ]

-4 ﬁﬁﬁ

AAVINIAINS SNOISSINE €107 - 600T



FILE REFERENCE NOTATION

Confidential Business Information received on 2/27/14 with application # 14-0081.
PSNH - Schiller Station AFS # 3301500012. Filed in VIL A. Confidential Business Information.




SUPPORTING CALCULATIONS
TOTAL FACILITY EMISSIONS FOR ARD-1
Public Service Company of New Hampshire
Schiller Station
Portsmouth, New Hampshire

POTENTIAL EMISSIONS
Pollutant _ | SR4 | SR5 | SR6 | SRCT | SREG |  Total
Hourly (Ib/hr)
SO, 1,377.6 76.2 1,377.6 17.4 0.001 2,848.8
NOx 287.5 54.0 287.5 261.0 1.3 891.3
CO 11.3 72.0 11.3 31.9 0.8 127.2
PM 17.3 7.2 17.3 29.0 0.9 71.6
PM, 5 7.1 4.7 7.1 8.4 0.9 28.1
vOC 2.9 3.6 2.9 0.0 0.2 9.6
Annual (tons/yr)
SO, 6,033.9 333.8 6,033.9 47.0 0.0 12,448.5
NOx 1,158.5 236.5 1,158.5 1,143.2 0.3 3,697.0
CO 88.7 315.4 88.7 106.2 0.2 599.3
PM 75.6 31.5 75.6 127.0 0.2 309.9
PM, 5 31.0 20.5 31.0 127.0 0.2 209.7
VOC 12.8 15.8 12.8 2.7 0.0 44.1
2010 ACTUAL EMISSIONS
Pollutant SR4 SRS SR6 SRCT SREG Total
Op. Hours 7213 7811 6892 72.27 27.38 -
Hourly (Ib/hr)
SO, 456.5 0.4 466.7 53 0.016 928.9
NOy 115.3 42.6 118.9 92.8 23.7 393.2
CO 8.2 2.1 7.9 0.3 1.3 19.8
PM 7.9 0.7 7.8 0.5 16.4 33.2
PM, s 2.3 0.4 23 0.2 0.00018 52
voC 1.0 3.4 0.8 0.043 3.3 8.5
ANNUAL (tons)
SO, 1,646.2 1.6 1,608.1 0.2 0.0002 3,256.1
NOy 415.7 166.1 409.7 3.4 0.3 995.2
CO 29.5 8.2 27.3 0.4 0.0 65.4
PM 28.4 2.7 26.7 0.02 0.2 58.1
PM, 5 8.2 1.7 7.8 0.01 0.000002 17.7
VOC 3.6 13.3 2.6 0.002 0.05 19.5

Notes:

1. Potential emissions for SR5 are from Temporary Permit TP-0085, reissued March 7, 2006, Table 5.

2. Potential emissions of PM, SO, and NOy for SR4 and SR6 are from Title V Operating Permit TV-OP-053,
March 9, 2007, Table 6 and TP-0106.

3. Potential emissions of CO and VOC based on AP-42 emission factors (see supporting calculations).

4. Average hourly emissions based on actual annual emissions divided by operating hours.

GZA GeoEnvironmental, Inc.
February 2014
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STURTEVANT.

strum nt:

MALVERN MASTERSIZER 2000

348 Circuit Street Hanover, MA 02339
Ph: 800-992-0209 781-829-6501

www.sturtevantinc.com
Fax: 781-829-6515

Particle Size Analysis Report

Machin Test d: Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch Measured: ::‘1%3{11 Q'X:Am’ 2011
Customer / Clyde Bergemann
¥ 9 Record No: 2
Particle Name: Trona Sample bulk lot ref:
Measured by: B MacNeil Result Source: Measurement
Particle RE: 0.000 Accessory Name: Scirocco 2000 Obscuration: 445 %
Absorption: 0 Analysis model: General purpose Residual: 2.857
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 um Weighted Residual: 0150 %
Dispersant RI: 1.000 Result Emulation: Off Result units: Volume
Concentration: 0.0006 %Vol Vol. Weighted Mean D[4,3]: 16.808 um Specific Suiface Area: 1.61 m?/g
Span: 2.959 Uniformity: 1.1 Surface Weighted Mean D[3,2]: 3.729 um
d(0.1): 1.632 um d(0.5): 10.091 um d(0.9): 31490 um
le Size Distributi‘on
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Particle Size (um)
—Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:43:18 AM

Size .(um) | Vol-Under % Sizel(um)] Vol Under % Size (um)| Vol Under % Size (um)] Vol Under:% Size. (um).J Vol-Under.%
0.010 0.00 0.182 0.06 3.311 18.58 60.256 97.54 1096.478 100.00
0.011 0.00 0.209 0.13 3.802 20.98 69.183 98.11 1258.925 100.00
0.013 0.00 0.240 0.24 4,365 23.73 79.433 98.47 1445.440 100.00
0.015 0.00 0.275 0.40 5.012 26.89 91.201 98.67 1659.587 100.00
0.017 0.00 0.316 0.62 5.754 30.52 104,713 98.77 1905.461 100.00
0.020 0.00 0.363 0.91 6.607 34.62 120.226 98.84 2187.762 100.00
0.023 0.00 0.417 1.31 7.586 39.21 138.038 98.92 2511.886 100.00
0.026 0.00 0.479 1.82 8.710 44.24 158.489 99.07 2884,032 100,00
0.030 0.00 0.550 2.42 10.000 49.63 181.970 99.29 3311.311 100.00
0.035 0.00 0.631 3.12 11.482 55.28 208.930 99.56 3801.894 100.00
0.040 0.00 0.724 3.90 13.183 61.04 239,883 99,81 4365.158 100.00
0.046 0.00 0.832 4.76 15.136 66.74 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 5.69 17.378 72.22 316.228 100.00 5754.399 100.00
0.080 0.00 1.096 6.69 19.953 77.31 363.078 100.00 6606.934 100.00
0.069 0.00 1.259 7.76 22,909 81.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 8.91 26.303 85.82 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 10.16 30.200 89.13 549.541 100.00 10000.000 100.00
0.105 0.00 1.905 11.51 34.674 91.80 630.957 100.00
0.120 0.00 2.188 12.99 39.811 93.90 724.436 100.00
0.138 0.00 2.512 14.64 45.709 95.50 831.764 100.00
0.158 0.02 2.884 16.49 52.481 96.69 954.993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technology, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd.

ros

Mastersizer 2000 Ver. 5.60
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File name: Clyde Bergemann - Evergreen Power
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@ URTEVA NT® 348 Circuit Street Hanover, MA 02339 www.sturtevantinc.com
AR

Ph: 800-992-0209 781-829-6501 Fax: 781-829-6515
strum nt: MALVERN MASTERSIZER 2000 Particle Size Analysis Report
Machine Tested:  Evergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch Measured: f;‘.‘f‘?‘fb’;‘}{‘;\',,m' 201
Clyde Bergemann
Customer / y 9 Record No: 3
Particle Name: Trona Sample bulk lot ref:
Measured by: B. MacNeil Result Source: Measurement
Particle RI: 0.000 Accessory Name: Scirocco 2000 Obscuration: 425 %
Absorption: 0 Analysis model: General purpose Residual: 3.919
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 wum Weighted Residual: 0179 %
Dispersant Ri: 1.000 Result Emulation: Off Result units: Volume
Concentration: 0.0005 %Vol Vol. Weighted Mean D[4,3]: 14.904 um Specific Surface Area: 1.76 m?/g
Span: 3.068 Uniformity: 1.16 Surface Weighted Mean D[3,2]: 3.409 um
d(0.1): 1.431 um d(0.5): 9.170 um d(0.9): 29.570 um
Particle Size Distribution
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Particle Size (um)
Evergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:47:02 AM

Size.(¥m) Vol Under. %] 'Size: (um) [ Vol.Under % Size (gm)} Vol Under % - Size (um)| Vol Under.% “Size, (Wm), ['Vol Wnder. %
0.010 0.00 0.182 0.06 3.311 21.12 60.256 97.86 1096.478 100.00
0.011 0.00 0.209 0.14 3.802 23.76 69.183 98.32 1258.925 100.00
0.013 0.00 0.240 0.27 4.365 26.76 79.433 98.59 1445.440 100.00
0.015 0.00 0.275 0.44 5.012 30.15 91.201 98.73 1659.587 100.00
0.017 0.00 0.316 0.68 5.754 33.98 104.713 98.75 1905.461 100.00
0.020 0.00 0.363 1.01 6.607 38.25 120.226 98.75 2187.762 100.00
0.023 0.00 0.417 1.45 7.586 42.95 138.038 98.78 2511.886 100.00
0.026 0.00 0.479 2.02 8.710 48.03 158.489 98.95 2884.032 100.00
0.030 0.00 0.550 2.70 10.000 53.39 181.970 99.19 3311.311 100.00
0.035 0.00 0.631 3.48 11.482 58.91 208.930 99.49 3801.894 100.00
0.040 0.00 0.724 4.36 13.183 64.46 239.883 99.79 4365.158 100,00
0.046 0.00 0.832 5.33 15.136 69.87 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 6.39 17.378 75.00 316.228 100.00 §754.399 100.00
0.060 0.00 1.096 7.54 19.953 79.70 363.078 100.00 6606.934 100.00
0.069 0.00 1.259 8.77 22.909 83.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 10.10 26.303 87.44 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 11.563 30.200 90.41 549,541 100.00 10000.000 100.00
0.105 0.00 1.905 13.09 34.674 92.80 630.957 100.00
0.120 0.00 2.188 14.80 39.811 94.67 724,436 100.00
0.138 0.00 2.512 16.68 45.709 96.09 831.764 100.00
0.158 0.02 2.884 18.77 52.481 97.13 954.993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technology, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd. Mastersizer 2000 Ver. 5.60 File name: Clyde Bergemann - Evergreen Power
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Trona: T-200°
Material Safety Data Sheet

Chemical: Sodium Sesquicarbonate NFPA: H=1 F=0 I=0 S=None
HMIS: H=1 F=0 R=0 PPE= Supplied by user;
dependent on conditions

T-200°

MSDS Number: Trona-1103
Effective Date: 11 November 2003
Issued by: Solvay Chemicals, Inc. Regulatory Affairs Department

Not valid three years after effective date or after issuance of superseding MSDS, whichever is
earlier. French or Spanish translations of this MSDS may be available. Check www.solvaychemicals.us
or call Solvay Chemicals, Inc. to verify the latest version or translation availability.

Material Safety Data Sheets contain country specific regulatory information; therefore, the MSDS'’s
provided are for use only by customers of Solvay Chemicals, Inc. in North America. If you are
located in a country other than Canada , Mexico, or the United States, please contact the Solvay
Group company in your country for MSDS information applicable to your location.

1.1 Product Name: T-200°
Chemical Name: Sodium sesquicarbonate
Synonyms: Mechanically refined trona.

Chemical Formula: Na,CO,* NaHCO,® 2H,0
Molecular Weight: 226

CAS Number: 533-96-0

EINECS Number: 208-580-9
Grades/Trade Names: T-200°

1.2 Recommended Uses: Consult supplier

1.3 Supplier: Solvay Chemicals, Inc.
PO BOX 27328 Houston, TX 77227-7328
3333 Richmond Ave. Houston, Texas 77098

1.4 Emergency Telephone Numbers
Emergencies (USA): 1-800-424-9300 (CHEMTREC®)
Transportation Emergencies (INTERNATIONAL/MARITIME): 1-703-527-3887 (CHEMTREC®)
Transportation Emergencies (CANADA): 1-613-996-6666 (CANUTEC)
Transportation Emergencies (MEXICO-SETIQ): 01-800-00-214-00 (MEX. REPUBLIC)
525-559-1588 (Mexico City and
metro area))

lvay

SOLVAY

&%

Responsibie Care’
Good Chemistiy at Work

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.

e e s 1.800.765,8202 Interox, Fluorides & Minerals




T-200°

Page 2/8

Trona: T-200°
Material Safety Data Sheet

INGREDIENTS FORMULA WT. PERCENT CAS # EINECS #
Sodium Na,CO;-NaHCO;-2H,0 98 533-96-0 208-580-9
sesquicarbonate

Silica, SiO, <04 14808-60-7  238-878-4
crystalline quartz

H,C insolubles Not Applicable 2 Not Applicable  Not Applicable

I

Emergency Overview: Product reacts with acids to produce carbon dioxide and heat.
3.1 Route of Entry: Inhalation: Yes Skin: Yes Ingestion: Yes
3.2 Potential Effects of exposure: Sodium Sesquicarbonate is an alkaline product and may

irritate digestive mucous membranes, eyes and healthy skin.

Inhalation: May be irritating to the nose, throat, and respiratory tract. Repeated exposure
may cause nosebleeds.

Eyes: May cause irritation, severe watering and redness.

Skin contact: May cause skin irritation, seen as redness and swelling. In the presence
of moisture or sweat, irritation may become more severe leading to rash.

Ingestion: May cause gastrointestinal irritation including nausea, vomiting, abdominal
cramps and diarrhea. May cause irritation of the mouth and throat.

Carcinogenicity: See section 11.3

General Recommendations: Treat for eye, skin and respiratory tract irritation.

4.1 Inhalation: Remove subject to a dust free environment and blow nose. If breathing is difficult
ot has stopped, administer artificial respiration. If any irritation is present, seek medical attention.

Eyes: In cases of splashing of concentrated solution in the eyes and face, treat the eyes
first, and then continue first aid as defined under “contact with the skin.” Rinse the eyes with
running water for 15 minutes, maintaining the eyelids wide open to eliminate the product.
Protect the eyes from strong light. Consult a physician or ophthalmologist in all cases.

Skin:

¢ Remove contaminated shoes, socks and clothing, under a shower
if necessary; wash the affected skin with luke warm water.

Keep warm (blanket), provide clean clothes.

Consult with a physician in all cases.

Dry carefully.

In case of persistant pain or reddening, consult physician.

Ingestion: Do not induce vomiting. Remove any evidence of the product from the person’s mouth.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www,solvaychemicals.us 1.800.765.8292
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5.1
5.2
5.3
5.4
5.5

6.1
6.2

6.3

7.1

7.2

7.3
74

If the subject is completely conscious: Give 8-12 ounces of water.
SEEK MEDICAL. ATTENTION.

If the subject is unconscious:

s

Flash point: Non combustible.

Auto-ignition Temperature: Not Applicable.
Flammability Limits: Not Applicable.

Unusual Fire and Explosion Hazards: Non-combustible and non-explosive.

Common Extinguishing Methods: In case of fire near stored product, all means
of extinguishing are acceptable.

Precautions: Avoid excessive dust.

Cleanup methods: Clean up uncontaminated material and recycle into process. Place
unusable material into a closed, labeled container compatible with the product.

Precautions for protection of the environment: Sweep up residual material. Do not flush
to drain. Prevent material from entering public sewer systems or any waterways. Dispose of
waste in accordance with applicable federal, state, and local environmental laws and
regulations.

Handling:

* Avoid prolonged or repeated contact with the skin or eyes.

e Do not wear contact lenses without proper eye protection when using this product.
* Avoid prolonged or repeated breathing of dusts.

e Use vacuum or wet mop to clean up dust.

Storage: Keep in a closed, properly labeled container in a dry area away from acids.
Protect from physical damage.

Specific Uses: See Section 1.2

Packaging:

e Bulk rail car and truck

e Paper+PE

* Woven plastic material + PE coating
* Woven plastic material + PE.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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8.1 Exposure Limit Values TLV® ACGIH®-USA (2002) OSHA PEL
Sodium Sesquicarbonate Nuisance Dust-5 mg/m?
{Respirable Fraction),
15 mg/m? (Total Dust).
Silica, Crystalline Quartz 0.05 mg/m® for 8 hourTWA 10 mg/m®/ % Silica + 2

ACGIH® and TLV® are registered trademarks of the American Conference of Governmental Industrial Hygienists.

8.2 Exposure Controls:
8.2.1 Occupational Exposure Controls:

8.2.1.1 Ventilation: In places with the possibility for creating excessive dust in excess of exposure
limits, ventilation should be provided.

8.2.1.2 Respiratory protection: In case of significant or accidental dust emissions,
a NIOSH/MSHA approved dust respirator should be worn.

8.2.1.3 Hand protection: Cotton gloves are adequate for routine handling of dry product.
8.2.1.4 Eye protection: In cases of significant dust, dust proof goggles are recommended.

8.3 Other precautions: Protective clothing in dusty areas. An eyewash and safety shower
should be nearby and ready for use. Use good hygiene practices when handling this
product including changing work clothes after use. Do not eat, drink or smoke in areas
where this material is handled.

9.1 Appearance: Powder
Color: White to off white
Odor: Odorless

9.2 Important Health, Safety and Environmental information:
pH: 10.1 (1-% solution).

Change of state:

Melting point: Decomposes at >70°C (158°F).

Boiling point: Not applicable.

Decompositon Temperature: Beginning at 70°C (158°F).

Flash Point: Not Applicable

Flammability: Not Applicable
(solid, gas)

Explosive Properties: Not Applicable

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Ghemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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Oxidizing Properties: Not Applicable
Vapor Pressure: Not Applicable

Relative Density: Specific gravity (H,0=1): 2.11

Solubility:
Water: 20% maximum by weight in water @ 30°C (86°F).
Fat: Not Applicable.

Partition coefficient: P (n-octanol/water): Not applicable.
Viscosity: Not listed

Vapor Density (air=1): Not Applicable.

Evaporation Rate: Not Applicable.

9.3 Other Information:
Bulk Density: 49 Ibs./ft? (780 kg/m?)

Stability: Stable at ambient temperature and atmospheric pressure.

10.1 Conditions to avoid:
¢ Protect from moisture
e Mixing of acid, oxidizing agents and sodium sesquicarbonate solutions could cause
CO, evolution and may cause severe splattering.

10.2 Materials and substances to avoid: Sodium sesquicarbonate mixed with lime dust
in the presence of moisture will form caustic soda, which can cause serious burns. When
heated, may react with Aluminum (Al). Reacts with acids and releases large volumes
of CO, gas and heat.

10.3 Hazardous decomposition products: Carbon dioxide (CO,) is evolved when mixed with
acids and oxidizing agents.

10.4 Hazardous Polymerization: None.

10.5 Other information: None.

11.1 Acute toxicity:
Inhalation: LC, 2300 mg/m?/2h(sodium carbonate) species: rat.
Oral: LD, 4090 mg/kg (sodium carbonate) species: rat.

Dermal: LD, rabbit, >2,000 mg/kg (sodium carbonate)

11.2/11.3 Chronic toxicity/ Carcinogenic Designation: This product contains less than 0.4%
Silica, crystalline quartz. Silica, crystalline quartz at greater than 1% has been shown to
cause silicosis, a progressive lung disease. Silica is a suspected carcinogen.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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12.1 Acute ecotoxicity:
SODIUM BICARBONATE: Crustaceans, Daphnia magna, LCs,, 48 hours, 2350 mg/I.

Fishes, Gambusia affinis, LCs,, 96 hours, 75650 mg/I.

SODIUM CARBONATE: Crustaceans, Daphnia sp., LC,, 48 hours, from 115 to 150 mg/L.
Fishes, various species, LCg, 96 hours, from 30 to 1,200 mg/I.

12.2 Chronic ecotoxicity: None listed.
12.3 Mobility: Water-Considerable solubility and motility.

12.4 Degradation
Abiotic:
* Water, hydrolysis. Degradations products: Carbonate (pH.10/bicarbonate (pH 6-10)/carbonic
acid/carbon dioxide (pH<6)
* Soil-Result: Hydrolysis as a function of pH.

Biotic: Not Applicable.

12.5 Potential for bioaccumulation: Not Applicable.

12.6 Other adverse effects /Comments: Observed effects are related to alkaline properties
of product. Product is not significantly hazardous for the environment.

13.1 Waste treatment: T-200 is not a listed hazardous waste under 40 CFR 261. However, state
and local regulations for waste disposal may be more restrictive. Spilled product should be
disposed of in an EPA approved disposal facility in accordance with applicable national,
state and local environmental laws and regulations.

13.2 Packaging treatment: To avoid treatments, use dedicated containers where possible.
Rinse the empty containers and treat the effluent in the same way as waste. Consult current
federal, state and local regulations regarding the proper disposal of emptied containers.

13.3 RCRA Hazardous Waste: Not Listed.

Mode DOT IMDG IATA

UN Number Not a regulated Not a regulated Not a regulated
hazardous material hazardous material hazardous material

Other It is recommended that ERG guide # 111 be used for all non DOT regulated material.

STCC #: 28-123-87

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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National Regulations (US)
TSCA Inventory 8(b): Yes
SARA Title 1ll Sec. 302/303 Extremely Hazardous Substances (40 CFR355): No

SARA Title lll Sec. 311/312 (40 CFR 370:
Hazard Category: ¢ Acute and Chronic health hazard
¢ Threshold planning quantity - 10,000 Ibs

SARA Title lll Sec. 313 Toxic Chemical Emissions Reporting (40 CFR 372): No

CERCLA Hazardous Substance (40CFR Part 302)
Listed: No
Unlisted Substance: No

State Component Listing: None identified
National Regulations (Canada)
Canadian DSL Registration: Yes

WHMIS Classification: Not Applicable

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

Labeling according to Directive 1999/45/EC.
Name of dangerous products-sodium sesquicarbonate

Symbols Xi Irritant
Phrases R 36 Irritating to eyes

S

16.1 Ratings:
NFPA (NATIONAL FIRE PROTECTION ASSOCIATION)
Health =1 Fire =0 Instability =0 Special = none
HMIS (HAZARDOUS MATERIAL INFORMATION SYSTEM)
Health =1 Fire =0 Reactivity = 0 PPE = Supplied by User; dependent on local conditions

16.2 Other Information:

The previous information is based upon our current knowledge and experience of our product and
is not exhaustive. It applies to the product as defined by the specifications. In case of combinations
or mixtures, one must confirm that no new hazards are likely to exist. In any case, the user is not
exempt from observing all legal, administrative and regulatory procedures relating to the product,
personal hygiene, and integrity of the work environment. (Unless noted to the contrary, the technical
information applies only to pure product).

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.

www.solvaychemicals.us 1.800.765.8292
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To our actual knowledge, the information contained herein is accurate as of the date of this
document. However, neither Solvay Chemicals, Inc. nor any of its affiliates makes any warranty,
express or implied, or accepts any liability in connection with this information or its use. This
information is for use by technically skilled persons at their own discretion and risk and does not
relate to the use of this product in combination with any other substance or any other process.
This is hot a license under any patent or other proprietary right. The user alone must finally determine
suitability of any information or material for any contemplated use, the manner of use and whether
any patents are infringed. This information gives typical properties only and is not to be used for
specification purposes.

TRADEMARKS: All trade names products referenced herein are either trademarks or registered
trademarks of Solvay Chemicals, Inc. or affiliate unless otherwise indicated.

16.3 Reason for revision:
Supersedes edition: Solvay Minerals MSDS #015 dated 4/9/03.
Purpose of revision: Change Company name and MSDS format.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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U.5. Department of Labor

Lrecupstional Safety and Health Administration
This form is consistent with AMSI standard for
preparation of MB0E's in accordance with
DEHES Hazard Communication Sfandard,

29 CFR 1840.1200.
Product Type: FLUEPAC MC PLUS
Product Code: 2159 Profile No: 51
SECTION |
Company ldenhfication (US4) | Calgon Carbon Corporation
PO Box 717
Pitishurgh, PA 18230-0717
Telephone Numbern{s} Irformation 442-787-8700
Emergency 44278758700
Company 1dentification Chemviron Carbon
{Eurape} Zoning ndustrisl de Feluy
B-7181 Feluy, Belgium
Telephons Kumbens) Information 32845118 11
Emergency 32584 5118 11
Date Prepared;
Mowember 3, 2008
Bignature of Preparer:
{optionat}

SECTION Il - COMPOSITION /INFORMATION ON INGREDIENTS

Norhazardous components are Hsbed at 39 or greater; acute hazards ane fisted when present at 1% or
grester and shronic hazands are listed when present at 0.01% or grester. This is not intended fo bea
gompiels compoeitional disclasure.

Uingredient / Component CAS No % by W
Steam Activated Carbon T440-44-0 » 35
Proprietary compongnt proprigtany =15
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SECTION it - HAZARD{S) IDENTIFICATION

Emergency Overview: Caulion! May be harmiul if swaliowed or inhaled. May causa ritation fo
skin, eyes, and respiratory tract.

O5HA Regulatory Status:

HMIS Ratings: | Health 2 4= Exireme/Severs
{NFPA) Flamroabilty | & g - a’ggﬁ:&aus
Reactivity ¥ t = Stight
G = Mirdmuns
Bpacial w = Walsr Reactive
oo = gxidizer

Protective Equipment | See Seclion VI

Health Effects: See Bection B

Environmental Effects: | See Beclion X

SECTION IV - FIRST-AID MEASURES

Route of exposure
Exyes Wodarately imitating 1o the eyes
Inhatation dtaderstely imitating io respiraiony track
Bkin ASoderately irifsting fo the skin
Ingestion ingestion may cause gasiroiniestina! iritalion and diarrhea

Signs/Sympfoms of EXxposure | Initant io eyes, skin and respiratory track. Long term ingestion
may sause deoression, peychoses, irdtabilily, and headache.

Emergency and First Aig Runse syes with water. Bupply fresh air. Wash shin with scap
Procedures andd waker. Sesk medical advice,

Medical Conditions Generally | Repealed evposure may cause irritation or dermalifis.
| &agravated by Exposure

SECTION V - FIRE FIGHTING MEASURES

Suitable Extinguishing Media Use an extinguishing media suitable for surrounding fire

Unsuitable Extinguishing Media | Neot known

Specific Hazards Mot avaiiable
Protective Equipment and Waar self-contained breathing respirator.
Procedures Yiear full profeciive suit

Page 30f &




SECTION V! - ACCIDENTAL RELEASE MEASURES

Personal Precautions

Wear protective squipment, keep unnecessary personnel
away, verdiiate ares of =pilt

Environmental Precautions

Avoid dispersal of spilled matenial, runoff and contast with sail,
waterways, drains and sewers,

Containment & Clean-up

Wacuum or scoep up spilled material and place in appropriste
confaner for disposal by sncinevation. Avold creatng dusty

Other information

SECTION Vil - HANDLING AND STORAGE

Handling

Axnoid contact with eyes and skin. Profec! containers from physical damage.

Storage

Feap container dosed and store in 8 cood, dry ventilaled area. Thers are no special

pregautions.

SECTION Vill - EXPOSURE CONTROLS/PERSONAL PROTECTION

Component COSHA ACGIH Other fimits
PEL TLY

Artivated Carbon Mon Defined Non Cefined

Progrigiary Compongnt hon Defined Non Defined

Exposure Guidelines | Mot defined

Engineering Controls

adegugte

Mo special ventilation requirements. Good general vendilation should be

Equipment

Personal Protective

eio

The usual precautionary measures for handling chemizals should be foliowed,
ie. safely glasses wiside shislds, long slesve |ab coal, dust resplrator i dusty,

General Hygisne

skin, eic.

The usual precaulionary measures for handling chemicals should be followed,
i.e, Keep away from food and beverage, remove sontaminated aiothing
immediately, wash hands before breaks or esfing. avoid contact with eyes and

Poaged of §




SECTION IX = PHYSICAL AND CHEMICAL PROPERTIES

Boiling Point P, Melting Point A
Vapor Pressure (mm Hg.) fi] Evaporation Rate RA
Vapor Density [AIR = 1} salid  [Flagh Point NA
Specific Gravity 04 - 0.8 UEL KA
LEL A
Flammability Limils Igrition Temperature > 23209 .
Odor Mone
Solubility in Water Boluble impregnant
Appearance Blzck granular material
SECTION X - STABILITY AND REACTIVITY
UNSTABLE COMDITIONS TO AVOID:
STABILITY STABLE YES Mone
HAZARDOUS MAY OLCUR CONDITIONS TO AVOID:
REACTION [ will mOT OCCUR ¥ES | Mone
Incompatible Materials Awrid oxidizing materials and acids
Hazardous Decomposition Products Produst cordains haloganated sompourds.,

SECTION Xl - TOXICOLOGICAL INFORMATION

Oral EDgp For $00% progrictary component (L0 50 Ret) = 3120 mgikg

Toxici .
oxicity Studies Dermal LDsy | Mol determined
tnhalation: Bea secton 1Y
tngestion: See secton IV

Eve lrritation: | See secfion WV

Bkin lrritation: | See secton IV

Sensitization: | Mone delermined

Target Organ (8} or System Candral Nervous System

Signs angd symptoms of Exposure See Saecton iV

Mo

Mutagenicity: WNone determined
Reproductive Effects: one determined
Drevelopniental Factors: | None determined

Paze S ofB




SECTION Xl - ECOLOGICAL INFORMATICN

Ecotoxiciby Mo known significant effects or oritical hazands.

Persistence/degradability: The product and ifs degradafion products have not begn
datermined fo be toric

Bicaccumulation/Accumulation: Mot dedarmined

Mobility in Environmental Media: #hot determined

Other Adverse Effects:

SECTION Xlif - DISPOSAL CONSIDERATIONS

Sweep, shovel or vacuum carbon info & dosed zondsiner. Avoid dispersal and contact with soif,
waterways, drains and sawers,

Disposal should be in accordance with applicable regional, nafional and tocal laws and regulations,
Lecal regudations may be rore stringent than regionad or nafiona! requirernents.

SECTION XIV - TRANSPORT INFORMATION

The mfcrmation s presented below oy appiies to the materisl s shipped. The idemtiBleation
basedd on charasieristiols) or lsting may oot apply ¥ the material bias been used or otherwisy
sontapunatad, B is the responsibelity of the wasie generator to determime the toxicity and
physical properties of the material generated 10 detarming the proper waste identifioation arwd
disposalmethods in compliance with applicable regulations.
Land DOT Reguiations | Proper Shipping
Descyipticn:

Canadian WHMIS | Hazaed Class:

LNiN&

Infarniation s

SO Tor PIOGUETSIZE:

Water 10 DS Praper Shinping
Description:
Hazard Class:
LININA.

Fififormation repotted for

productisiz

Aif IACD TIATA Praper Shipping
Ciescription:
Hazard Class:
UNIMA
information re ; S
Thiz produst beaz been bested sccordinmg bo the United Hationme Pransperk of
Daggerovs Sonds besh provocol fox sponbansously cosbastible wmatesials. It
hns been specificslly deresmined thet this peodecht does oot seel the
Gefinition =f & solf hesting substance ox sny hassxd alsss, and thewsfors is
not o« hassrdeas material sod oot segulated.

' FLUEPAC MC Plus
{Stearydotivated Carbon
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SECTION XV — REGULATORY INFORMATION

SARA Title il 302: | do
SARA Title 1 313: | bo
TSCA B {d} N
OSHA i

Canadian classification DL &

WHMIS | Mo

Mo

EEC Council Directives relafing to the classification, packaging, and labeling of
dangercus substances and preparations.

Risk Phrases

R3G leritating to eyes, R37 hritating Yo respiratory systemn, RI8 Irrifating to
skin,

Safety Phrase

827 Do nod breath dust, 525 Avoid contact with eyes, S36 Waar suilabiz
protective clothing

SECTION XVI - OTHER INFORMATION

Intended Use: | The materigl is generally used for treatment of liguids andlor gases.

The informston contained in fhis document applies fo this specific material as supplied. it may not be
walid for this material if if is used in combinaticn with any other miateriale. 1t is the user's responsibiliy to
satisfy oneself 55 to the suifabilily and completensess of this information for their own pardicuar use,

Vihie the informsalion and recommendations sef forth herein are helfieved fo be accurale a5 of the date
hereof, Calgen Carbon Corporstion makes no warranty with respeci to same and disclaing alf Bability for

reliance there on.

References:

HA not applicable

Legend:

ACGIH - American Corference of Governmentsl Indusirial Hygienists

ANSI - Arnasican National Standsrds knstitute

C - Ceiling (Hmit valus}

CAB# - Zhemical Abstracts Service Regisiry Mumber

CERCLA - Comprehensive Environments! Response, Compensation, and Laabilily Act
CEPA - Canadian Enviroremental Protection Act

CFR - Code of Federal Regulations

DOT - Department of Teansporiation

2B - Domesfic Subsiances List

EINECS - European Irventory of Existing Commerdial Chentieal Substances
ERAP ~ Emergency Response Assistance Plan

Page Tof §




iATA - intemational Alr Transpariation Sssodistion

18RC - international Ageney for Research on Cancer

CaAC - Internationat Civil Avistion Organtzalion

DLH - immediately Dangerous to Life and Haalth

] - infernatioral Maritime Organization

DG - internslicnal Maritime Dangerous Goods

[ R - The concentration of rmaterial in air expected o kilf $0% of a group of test animals
£ D - L.othal Dose expected o kil S0% of a group of test animals
HFPS, - Matioral Fire Proteclion Assomation

HNIQ5H - Mational institule for Oocupational Bafety and Healh
MTP -~ Matiomal Toxicology Program

Q8HA - Conupational Safety ang Health Association

PEL - Pasmissibie Exposure Linig

RLRA - Resolree conservalion and Rensovery A

Q - Reporiabie Quantity

BARA - Buperfund Amendments and Reauthorization Act
STEL - Short Terme Exposure Limi

DG - Transpariabon of Dangerous Goods AciFegulation
TLY - Threshobd Limit Walue

TECA - Towic Substances Condrol &ct

TWA - Therve Weighted Averapge

WHMIS - Workplace Hazardous Materia! Information System

*v v END OF MATERIAL SAFETY DATABHEET * ¥~
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SAFETY DATA SHEEY
Marn Ameroan version

SOLVAIR® SELECT S300 & SELECT 350

1.4, Identification of the substance or preparation

Praduct name T SOLVRIRE SELECT 5300 & BELECT 350
Product gradeds} o S0 Wend Select 300
B0EVainD Select 350
Molecular Weight T B4.02 gl
1.2. Use of the Substance/Preparation
Pecommendsd use L - Purifying flue gas.
1.3. Company/Uindartaking identification
Agidress © SOLVAY CHEMICALS, MG,
3333 RUSHMCHD AVENUE
HOUSTOM To  77008-3088
Urited States
1.4. Emergency and contact teﬁephme numbears
Emergency lelephone v 4 {BOD) £24-5300 CHEMTREC ® (USA & Canada}
4-800-00-244-00 {MEX. REPUBLIC)
Contact felephone numbey T US: +1-B08-TR5-8292 {Product information}
{product information): US: +4-713-525-5500 {Product information}

2.1. Emergency Overview:

HFEPA : H=0 F=0 k8 S=hNNome
HMIES - H=0 F=0 F=0 PFE=ZSuppliedby User dependenton locad
oonditions
General infarmadon
ARREaranoe » arystallime, powder
Colour . white
Oidour : gdourdess
2.2, Potential Health Effects:
finfalarion
- Mecharioal irdtation from fre parficulates genemied by the product.
Eyre comrgct
- Mechanics! irftatian from e parlicutates genessled by the product.
Skin contast

- Mechanics irstation from the particulates generated by the product.

i SO SOLVAY 6
SR I Chemicals SLVAY

WA




SOLVARE SELECT 5300 8 SELECT 350
BAFETY DWTA BHEET

Irgpestion

- ingestion may cause gastrointesting! britalion, nausas, vomriting and darhoes.
Cubver raxioiy effects

- Sge section 11: Toxicolegical Information

2.3. Environmeantal Effects:
- See section 12; Ecalogical Information

Sodiun bisarbonate
CAS-Ho, N 144-55-8
Concentration : w= 850 %

o
b
&

4.4, inhalation
- Remowve fofresh alr.

4.2, Eye contact
- Rinse thoroughly sith plenty of waler, slso under the eyedils.
- if eye icritation persists, consult a specialist.

4.3, Skin contact
- \Wash off with plenty of water.

4.4. Ingestion
- ¥ alage amount i swallowed, get medical attendion.
IFyicam is Donscious:
- if selloeved, rinse miouths with water [only ¥ the person is conscicus),
FEwicting is onnanseios buz brearhing:
- not spplicable

E:

5.1, Suitable extinguishing media
- Use sxfinguishing measures that are appropriate bo looal ciroumstances and the strrounding environment.

§.2. Extinguishing mediz which shall not be used for safely reasons
- Mone,
5.3. Special exposure hazards in a fire
- Mot combustible.
5.4. Harardous decomposition products
- none
5.5, Bpecial protective equipment for fire-fighters
- Nospecial preceufions reqaéned.

6.1, Fersonal precautions
- Refer to prodesiive measures fsted in sections 7 and &

[ e ol m;;\i N =
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SOLVARS SELECT $500 & SELECT 550
BAPETY DSTA SHEET

&.2. Environmental precautions
- Do rot fush inte surface waler or sardtary sewsr systam,
- Prevent arrg mixtars with an acid inds the seweridrain (gas foemabonsh.

8.3, Methads for cleaning up
- Sweap up and shovel into suitable contamers for disposal.
- Aol lust formation,
- Keep in properly labelled containers.
- Kesp in suifable, dosad containers for disposal.
- Treat recoversd material as desoribed in the section *Disposal considerations”.

7.1. Handling
- Heep away from Incompstible products.

7.2, Storage

- HKeepinadry place.

- Stors in originet contamer.

- Kesp container clases.

- Heep away from Incompatidle products.
7.3. Packaging material

~  Paper+ PE.

- Paolyethylens

- Polypropyene

- ‘Wowven plastic materiat + PE.
7.4. Cther information

- Awokl dus! formation

- Refer io proteciive measures listed in sedlions ¥ and 8.

8.1, Exposure Limit Values

Sodium bicarbonate
- SAEL {Solvay Acoepiable Exposurs Limith 2067
TWA = 10 mg/m3
- LS ACGHH Threshold Liml Values
Ramarks: none esiablished

Pam»clses mt at;iﬁhemnse specmed {PNOS;

Fexmtasabie e'vcposwe llrmi =5 m“m?}

Famarks: respirable dust frattion, &8 inert or nuisance dusts, whether minera, inorganic, or organic, niot fisted
stpecrﬁcally by substance name are covered by the Fariculates Mot Cthenwiss Regalated (PHOR] mit which
is zhe 3ame as tahee ner% or ﬂulSSﬁ{E dust hm%i o§ 'Fai‘.«!e z_a

Perrmasahte expam llmﬁ = ‘%5 mgs‘m3

Famarks: Total dust, All inert or nuisancs dusts, whether mineral, incrgandc, or organis, nod isted specifically
Ty substance name ane coversd by the Particulates Mot Otheraize Regulated (PRCR} imif which is the same
a5 fthe s,neﬂ OF NUEENcE dLEg %ém B§ ?ab%a 2~3

- wmgh%eﬁ RErage = 15 mtlhcms r:d p@z«m per cutbic foot of air

et

b w'w’ 4 S o 12

Mﬁ“w kg
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SOLYARE SELECT 5300 & SELECT 259
SAFE™Y DIATA SHEET

Famarks: respirsble dust fracion
- US. DOSHA Teble 2-3 (28 OFR 181810003 2060
time welghted average = 5B millions of particles par gubic foot of air
Fermadks: Fotal dust
- US OEHS Table Z-3 (28 CFR 19101000} 2600
fore wasghied averags = 5 mg/md
Ramarks: sespirable dust fraction
- LS OSHA Table 2.3 (28 OFR 161010003 2000
fime weighted average = 15 mgim3
Remarks: Total dust
- US. OSHA Tsble 2-1-4 {28 CFR 18101000} 888
tione weighted average =5 mgp/m3
Femarks: respirable dust fraction
- S QISHS Table 2-1-A {38 CFR 48101000} 1908
tirpe weighied avarage = 15 mging
Remagks: Tota! dust
- UE ACGIH Threshold Lind Values 2088
time waighted average = 10 mg/m3
Ramarks: inhalakie particles.
- U8 Tennesses DELs Oooupalional Exposune Lisits, Table 214, 06 2008
tme weighted average = 15 mgim3
Remarks: Totel dust
- US. Tennesses OFLs. Qcoupationat Exposure Linwts, Table Z14 08 3008
time weighted average = & mgim3
Femarks: respirable dust fraction

ATy s TLVWS 3 regislarad tradermarks of the Ameslcan Conference of Govenymental intusirial Hyglersels,
SAEL = Sohay Avcepiable Expasure L, Time Waignied Sugrage 1r 8850 windsys. Ko Speciic TLW STEL (Bhor Term Exposure Levely
s baars et EXCURSING In exposung vl may axest 3 imes NE TOU TV Rur na move ian: 2 14al of 20 ririles gurkig & wariuiay ang BHIRY
ro circumalaroes should ey axeaed 5 tres e TLV TWA
8.2, Engineering conlrols
- Ensure adeguals wentilation.
- Provide spproprishe sshaust ventiation at pleces where dust is formed.
- Refer to proteciive measwres fisted in settions ¥ and &,
- Apply technical measures to comply with the oocupationst exposure limits.
3.3, Personal protective egquipment
8.3.1. Hespiratory profection
- Lseonly respiraiory protesion that cordorms to infemationsd! nationad standards.
- lse #IOSH approved respiratony protection.
§.3.2. Hand protectipy
- Wear suitable gloves.
§.3.3. Eye provection
- Dust proof goggles, i dusty,
£.2.4. S&in and body prevection
- Mone,

B35 Hyglene messures
- \When using do nof eal, drink or sewoke,
- Wash hands before broaks and af the end of workday.
- Handle in acoordance with good indusirial hygiene and safety praciice.
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SOUVAIRS: SELECT §300 8 SELECT 350

SUFETY DATA BHEET

% .1. General Information

Appearance
Colour
Odour

pH

Boiting poirttboiting range
Flash point
Flammability

Explosive properties

Oxidizing properties
Vapour pressure
Bulk density

Sobubility

Partition coefficient:
n-ootanotbiwater

Viscosity
Vapour density

8.3. Other data
Melting pointfrange
Auto-flammakbility

Decomposition
temperature

0.1, Stability
- Sfeble under rrcomimended storage condilions.

10.2. Conditions to avoid
- Heep & tempersture not exceeding: 86 °C{ 140°F }

0.3, Materials fo avoid

kmwummm ,
Sy 4 i 8wt Bl 180
m%» gt elin ity b
A Koghew finwiosst
WA 0

crysialiine, powder
white
odourless

3.2, impoertant health safety and environmental infermation

54

Congentation. 52 gl

Rewnarks: mot applicsble, Therma! decompasition
Femarks: ot applicable

Lower axpinaion Nt
Remarks: The product is not fammable.

ion .
Fomarks: Mot exploshne
Remarks: blon ovidizer
Femarks: not sappicable

BOU - 1,200 kpim3
E2 - TE M3

Water

o8 gl

Temperaiure: 20 55 { 88 °F
Oiher

stightly soiukle

Alzobol

Remarks: not applicable

12mPas
Remarks: not applicsble

Remarks: not applicable, Decomposition
Remarks: The product is not flammmabie.
w30 *C { 4E5F )




BOLVAIRY SELELT §300 & SELECT 358
SAFETY DATA SHEET

- Agids
10.4. Hazardous decomposition products
- none

Toxicobogical data

Acyite oval toxicity
- LDS0, rat, > 4,000 mghg

Acute inhalation oxicity

- LCHD, rat, 3 474 mogdl
Acute dermal irdtationlonrrosion
- LD8D, Pemarks: no data available
Skin irvitavion

- rabbi, Mk skin irritation
Eye irritstion

- rabbi, Mid eye sriation
Sensitisation

- nodala available

Chronic toxicity

- noohserved effect

Genets toxioky i vitn

- Genobosicly in vitro, Tests or bacterial or mammalian cell cutiures did not show mutagenic effests.

Teratngenigity

- Oral route {gavage), 10 days, Various species, 330 ragikg. DR not show terafogenic effeots in animat

expariments
Remarks

- Heaith injuries are not known or expected undar normal use.

12.4. Ecotoxiciy effects

Aeuie soxfoin

- Fishes, Oneorhynchus rykiss, LU0, 98 b, 7,700 gl

- Fishes, Oncothynchus mykiss, MOET, 88 b, 2300 mgd
- Fishes, Lepomis macrachires, LCBD, 88 h, 7,100 mod

- Fishes, Lepomis macyochiras, NOEC, 88 h, 5,200 mgl!
- Crusiacesns, Daphnia magna, BCS, 45 h, S, 100 mgd

- Crustacesns, Daphnia magne, MOEG, 48 b, 3,100 mgh

12 7. Mobility

- Waler, Soillsediments
Remarks. Solubility

- Water, Solllsediments
Remarks: Mobility

12.3. Persistence and degradabitity
Abiede degradation

Lo Li%; "

it S m?mw 21 1.0
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SOLVAIRE SELECT S300 & SELECT 350
BAFETY DATASHEET

- Wiater, hydrofyses
Result; acidbase equilibrium as a function of pH
Degradation products: carbanic acid/bicarbonateicadhonate
Biadegradation
- Remarks: The methods for determining fhe bickagical degradabdity are not appaahle o incaganic
sUREiBNoRS,
12 4. Bioaccumulative potential
- Result: not applcable
12.5. Other adverse effects
- nodala avaltsble
12.6. Remarks
- Ecclogios miunes are nod known or expactad under noemal use.

$3.4. Waste from residues / unused products
- Contact waste disposal services.

- ¥ recycling is not practicable, dispese of in compliance with boeal regulations.
o

- Dilute with plenty of water.
- Meulralise with acid,
- in accordance with local and national regulalions.

13.2. Packaging trestment
- To avoid treatments, as far as possible, use dedicated containers.
- o
- Clean container with water,
- Dispose of ringe waber in accordancs «wifh local and natfonal regulations.
- The emply and ciean cortainers are fo be reused in conformity with regulations.
-
- Must be incineratzd in 3 suitable incinerstion plant holding a permit delivered by the competent suthoriies.

- Sea ([BAIMOD)

- not reguished

- B {ICAONATAY

- ot regulated

- L5, Dept of Transporiation

- ot regulsted

- itz recommended that ERG Guide number 113 be used for alf non-regulsted materisl
- Carmdian Transporiation of Dangercus Goods

- not regukabed

PSR L
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BOLVAERE SELECT 330 & $ELECT 3
SAFETY DATH SHEET

5.4, Inventory Information

Australian inventory of Chenvical @ - in compliance with insentony.

Substances (AICS)

Canadian Domestic Substances - iIn compliance with inventory.
List {OSL)

Korean Existing Chemicals List 1~ incomplisnce with investonyg.

{ECL)

ELI list of existing chemical o - in compliance with investony.

substances (EINECS]

Japanese Existing and New 1 - in compliance with inventory.

Chemical Substances {(MTl List]

{ENCS)

imventory of Existing Chemical T - Incomplance with inventony.
Substances {China} {IECS)

Philippine inventory of Chemicals © - incompliance with inverdong,

and Chemicat Substances

{PRCCE)Y

Toxis Substance Control Act list

{TSLAL

New Zealand Inventory {in ;- All eomponserds on composite list considered for fransfer.

preparation} {NZ)

[}

in: complianoe with imventony.

15.2. Other reguiations

US. EPA Emergency Planing and Commmmity Right-To-Know Ast (EPCRA) SARA Title Il Section 302
Extramely Hazardows Subsfance (40 CFR 355, Appendix A)
- ot regubated.
45, EPA Emergency Flanning and Communily Right-To-Know Act (EPCRA] SARA Title Il Section 313 Toxie
Chemicals (#0 CFR 372.65) - Supplier Notification Reguired
- not regulated.
US. EFA CERCLA Hazardous Substznces (48 CFR 302
- not reguisted.
US. Hew Jersey Worker and Community Right-fo-Know Act{Hew Jorsey Stetufe Amnolated Section 34:54-5
- ot regulated.
US. Pennsylvania Worker and Community Right-to-Know Law (34 Pa. Code Chap. 301-323)
- ot regulated.
U8, California Safe Drinking Water & Toxic Enforcanant Aot (Proposition &5}
- This product does not contain any chemicals known fo Biate of California fo cause cancer, birth, or any other
reproductve defects..

15.3. Classification and labelling

Canada, Canadizn Emdronments! Profection Act fCEPA]. WHWS ingredient Disclosure List (Can. Gaz., Part
B Vol 123, Mo, 2}
- Bt listed

Remarks: This product has been dassified in socordance with the hazard oritaria of the Cordrolled Products
Reguiations and the MSDS contains ali the information required by the Controlled Products Regulations.
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SOLVARRE SELECT 8390 & SELECT 350
SAFETY DATE SHEET

EC Labef
- Mot classified according to Directive BFA048EEC.

Ratings :

MFPA (Mational Fire Protection Association)

Hegith=0 Flaroabifly =0 insiabliiity =0 Special sone

HMIS [Hazardous Material Information Systemy

Hesith=0 Fire=0 Readlivity=0 FPFE: Supplied by User dependant on focal condiions

Further information
- Syshenr maintenance
- Distribude nesy edilion fo disnts

Material Safety Dats Sheels conain vountry specific regulatery information; therefore, the MSDE's provided are for use
cnily by custarners of the company mendioned in section 1 n Morth America. If you are bocated in aoountry cther than
Canata, Msdon or fhe United Siates, please confact the Sclvay Group sompany in your counkry for MB0S information
applicaible to your looation. The previcus inforniation is based upon cur current knowbedge and expariencs of cur
product and is mot exhaustive. |t applies fo he product as defined by the specificalions. In caza of coonbinations ar
mixiures, one must confirr that no new hazards are fkely io exist. In any case, the user is not exempt from observing
all lagat, administrative and regulatory procedures relating to the product, perscnal hyglene, and integrily of the work
emwwronment. (Untess noted to the condrary, the technicad infornration: apples only fo pure product). To our actual
knidadga, the inforrnation contsined herein is aucurade as of the date of this document. However, neither the company
merfaned in sedtion 1 nor any of its affiates makes any warranty, express or implied, Including menchantabifity or
fitness for use, or accepts any fiabiity in connention with this information ar its use. This infarmation is for use by
technically shillad parsens a1 their own discretion and risk and doas not relate to the use of this product in combination
with ary nther substance or any other process. This is rot a cense under any patent or ofher proprietany right. The
user alone must finally determine suitabiity of sry information or materiat for any wontemplated use in compliance with
applicabla taw, the manner of use and whether any patents sre inflinged. This information gives fypical properiies only
A is mot bo be used for specification purposes. The company mentioned in section 1 reserves tha sdght to make
additions, detetiors or modficalions o the information at any time without pricy notificalios. Trademarks andfor other
produsts of the company mentioned in seotion 1 referenced hereln are efthar rademarks or registared trademarks of
the company rmentiored in secton 1 or ifs affiiates, unless oihenwse indicated.

Cepyright 2009, Company mentoned in Ssction 1. 41l Rights Reserved,
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1.0 INTRODUCTION

1.1 BACKGROUND

Public Service Company of New Hampshire (PSNH) Schiller Station (Schiller) is proposing to
install Dry Sorbent Injection (DSI) and Activated Carbon Injection (ACI) systems on SR4 and
SR6 for the purposes of complying with the emissions limitations established under 40 CFR
Part 63, Subpart UUUUU, National Emission Standards for Hazardous Air Pollutants: Coal- and
Oil-Fired Electric Utility Steam Generating Units. DSI/ACI systems are used to control a variety
of air emissions such as sulfur dioxide (SO,), hydrochloric acid (HCI) and mercury from the flue
gas stream. PSNH is proposing to configure the DSI/ACI systems to be compatible with various
sorbents including trona (trisodium hydrogendicarbonate dehydrate), sodium bicarbonate and
activated carbon. Sorbents will be injected into the flue gas stream through strategically located
ports upstream of the electrostatic precipitator (ESP). These sorbents are formulated to react with
and/or adsorb constituents from the flue gas, the reaction products and sorbents are then removed
downstream by the ESP.

Trona contains trace amounts crystalline silica as an impurity. Crystalline silica is a regulated
toxic air pollutant (RTAP) under Env-A 1400, the New Hampshire Air Toxics Rule. Air quality
dispersion modeling for RTAP emissions from the proposed DSI system was performed in order
to evaluate compliance with the applicable Env-A 1400 RTAP Ambient Air Limits (AALs). This
document constitutes the air pollution dispersion modeling report and contains the results of the
analyses necessary to support the permit application for the proposed DSI/ACI systems. This
report has been prepared by GZA GeoEnvironmental, Inc. (GZA) on behalf of PSNH in
accordance with the Guidance and Procedure for Performing Air Quality Impact Modeling in
New Hampshire (New Hampshire Department of Environmental Services [NHDES], July 2006).

1.2 SUMMARY OF FINDINGS

Based upon the results of the modeling analysis, RTAP emissions from the proposed DSI systems
are not predicted to result in exceedances of the applicable Env-A 1400 AALs.

2.0 FACILITY AND SITE DESCRIPTION

Schiller is a wood and fossil fuel-fired electric generating station. SR4 and SR6 consist of two
fossil fuel-fired electric utility steam generating units permitted to combust coal and oil, with
biomass co-firing capacity of up to 10 percent (%) by weight of coal input. The facility also
includes one wood and fossil fuel-fired boiler (SR5), a combustion turbine (SRCT), emergency
generator, a primary and secondary coal crusher, coal and wood handling systems and various
insignificant and exempt activities.

The facility is located at 400 Gosling Road in Portsmouth, New Hampshire. The Universal

Transverse Mercator (UTM) coordinates for the facility are 354,770 meters easting and
4,772,950 meters northing.

04.0029995.00 Page 1 02/25/14
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3.0 EMISSIONS DATA

3.1 FACILITY EMISSIONS

RTAP emissions from the proposed DSI system at PSNH are presented in Table C-1. Emission
rates were estimated based on the proposed maximum Trona injection rates, the Trona T-200
material safety data sheet, Trona T-100 particle size data for milled product, and previously
established pollution control efficiencies for particulate matter for SR4 and SR6. Supporting
documentation is provided in Appendix A. Modeled stack parameters are summarized in
Table C-2.

4.0 GOOD ENGINEERING PRACTICE STACK HEIGHT ANALYSIS

Good engineering practice (GEP) stack height is the minimum stack height which would prevent
the exhaust plume from becoming entrained in the turbulent wake created by nearby buildings or
obstructions. For stack heights that are less than GEP, the plume may be affected by the wake
region, resulting in higher ground level concentrations as the plume is more rapidly mixed to the
ground. To model stacks that are less than GEP height, direction-specific building dimensions
are included in the model input. These dimensions are then utilized to modify the dispersion
parameters in the model to account for the building/obstruction wake effects. Stacks that are
greater than GEP height will not be influenced by the wake region and, therefore,
direction-specific building dimensions are not required by the model. The extent to which a stack
exceeds both GEP height and 65 meters is treated as a prohibited dispersion technique and may
not be accounted for in the ambient impact assessment.

A GEP stack height analysis was conducted for the PSNH facility point sources in accordance
with the United States Environmental Protection Agency (USEPA) stack height regulations
(40 CFR Part 51) and the USEPA revised Guideline for Determination of Good Engineering
Practice Stack Height (Technical Support Document for the Stack Height Regulations) (USEPA,
1985).

The Bowman Environmental Engineering GEP BPIP-Prime software was used to calculate the
GEP stack height and the wind direction-specific building dimensions for each stack/wind
direction combination as required for input into the AERMOD model. The program calculates
the GEP stack height and appropriate building dimensions for 36 separate wind directions
(i.e., every 10 degrees).

The results of the GEP analysis indicate a GEP stack height of approximately 97.11 meters for
SR4 and 101.96 meters for SR6. The actual stack heights for SR4 and SR6 are less than GEP
and, therefore, direction-specific building dimensions are required in the modeling to account for
downwash. These dimensions, as calculated by the BPIP-PRIME program, have been transmitted
separately, along with the associated AERMOD modeling files, to NHDES via email.

5.0 MODELING METHODOLOGY

The ambient impacts resulting from RTAP emissions from the proposed DSI system were
assessed using the AERMOD model in accordance with the NHDES Modeling Guidance. The
methodology used in each portion of this modeling analysis is described below.

04.0029995.00 Page 2 02/25/14



)

5.1 MODELING ANALYSIS

5.1.1 Model Options

A refined modeling analysis for all terrain types was performed using the AERMOD
model with five years of representative meteorological data. The modeling analysis used all of
the regulatory default control options incorporated in the model. Direction-specific building
dimensions from the BPIP-PRIME output were provided in the model input to account for
building wake downwash.

5.1.2 Receptors

A Cartesian receptor grid was used with receptors spaced at 20-meter intervals along the
fence line, 100-meter intervals out to 980 meters, and 1,000-meter intervals out to 17 kilometers.
Terrain height elevations were calculated using AERMAP and U.S. Geologic Survey 7.5-minute
digital elevation models (NAD27) for the model domain. The model domain was selected in
accordance with the AERMAP Users Guide using the domain tool incorporated into BEEST for
Windows, Version 10.10 from BEE-Line Software.

5.1.3 Meteorological Data

All AERMOD refined modeling was performed using five years of surface
meteorological data (2008-2012) from Portsmouth, New Hampshire and upper air data
(2008-2012) from Gray, Maine. This data was supplied by NHDES.

6.0 MODELING RESULTS

6.1  MAXIMUM IMPACTS

Maximum impacts for RTAP emissions were predicted by AERMOD, with the maximum
pollutant impacts located near the southeastern property boundary for the annual averaging period
and the western property boundary the 24-hour averaging period.

6.2 RESULTS SUMMARY

The model output summary is presented as Table C-3. A summary of the maximum impacts
predicted by the model are presented in Table C-4 along with a comparison to the applicable
AALs. As shown in Table C-4, the maximum predicted impacts for the facility are well below
the applicable Env-A 1400 AALs. The AERMOD modeling files associated with this evaluation
have been transmitted separately to NHDES via email.

6.3 COMPLIANCE SUMMARY

Based on the information and assumptions presented in this report and the results of the modeling
analysis, RTAP emissions from the proposed DSI system are not predicted to result in
exceedances of the applicable Env-A 1400 AALs.

\GZAMANI1\Jobs\04Jobs\00299005104,0029995.00\Work\APP C 04.002995.00 AQDM Report 022514.doc
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APPENDIX A

SUPPORTING CALCULATIONS AND DATA



@ URTEVA NT@ 348 Circuit Street Hanover, MA 02339 www.sturtevantinc.com
]

Ph: 800-992-0209 781-829-6501 Fax: 781-829-6515
qstrum nt: MALVERN MASTERSIZER 2000 Particle Size Analysis Report
achin Tested: Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch Measured: :ﬁ?& QFXRAM 2011
Clyde Ber nn
Customer / y gema Record No: 2
Particle Name: Trona Sample bulk lot ref:
Measured by: B. MacNeil Result Source: Measurement
Particle RI: 0.000 Accessory Name: Scirocco 2000 Obscuration: 445 %
Absorption: 0 Analysis model: General purpose Residual: 2.857
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 um Weighted Residual: 0150 %
Dispersant Rl: 1.000 Result Emulation: off Result units: Volume
Concentration: 0.0006 %Vol Vol. Weighted Mean D[4,3]: 15.808 um Specific Suface Area: 1.61 m?3/g
Span: 2.959 Uniformity: 1.1 Surface Weighted Mean D[3,2]: 3.729 um
d(0.1): 1.632 um d(0.5): 10.091 um d(0.9): 31490 um
T -
6l E%"%_' 4: ,,g, 4 100
— 5*"§E~-f‘? éf f.—80
) ne {1
0 Ao 1 4 60
Loy H :
=) 3——i—1 e e
$ e TR
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i ¢
0O 1 1000 3008
Particle Size (um)
—Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:43:18 AM

Size:(um) Vel Unde Size'(am) Vel Under:% \Size (um)| Vol:Under % Size (im)| Vol Under % "Size "(pm)‘«:'f-}\‘_(ol\@ugid\ejﬁr;%
0.010 0.00 0.182 0.06 3.311 18.58 60.256 97.54 1096.478 100.00
0.011 0.00 0.209 0.13 3.802 20,98 69.183 98.11 1258.925 100.00
0.013 0.00 0.240 0.24 4,365 23.73 79.433 98.47 1445.440 100.00
0.015 0.00 0.275 0.40 5.012 26.89 91.201 98.67 1659.587 100.00
0.017 0.00 0.316 0.62 5.754 30.52 104.713 98.77 1905.461 100.00
0.020 0.00 0.363 0.91 6.607 34.62 120.226 98.84 2187.762 100.00
0.023 0.00 0.417 1.31 7.586 39.21 138.038 98.92 2511.886 100.00
0.026 0.00 0.479 1.82 8.710 44.24 158.489 99.07 2884.032 100.00
0.030 0.00 0.550 2.42 10.000 49.63 181.970 99.29 3311.311 100.00
0.035 0.00 0.631 3.12 11.482 55.28 208.930 99.56 3801.894 100.00
0.040 0.00 0.724 3.90 13.183 61.04 239,883 99.81 4365.158 100.00
0.046 0.00 0.832 4,76 15.136 66.74 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 5.69 17.378 72.22 316.228 100.00 5754.399 100.00
0.060 0.00 1.086 6.69 19.953 77.31 363.078 100.00 6606.934 100.00
0.069 0.00 1.259 7.76 22.909 81.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 8.91 26.303 85.82 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 10.16 30.200 89.13 549.541 100.00 10000.000 100.00
0.108 0.00 1.905 11.51 34.674 91.80 630.957 100.00
0.120 0.00 2.188 12.99 39.811 93.90 724.436 100.00
0.138 0.00 2,512 14.64 45,709 95.50 831.764 100.00
0.168 0.02 2.884 16.49 52.481 96.69 954,993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technology, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd. Mastersizer 2000 Ver. 5.60 File name: Clyde Bergemann - Evergreen Power
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@ URTEVA NT@ 348 Circuit Street Hanover, MA 02339 www.sturtevantinc.com
A

Ph: 800-992-0209 781-829-6501 Fax: 781-829-6515
qstrum nt: MALVERN MASTERSIZER 2000 Particle Size Analysis Report
achine T st d:  Evergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch Measured: f;ﬂ%’z"'ﬂﬂot 2011
Clyde Bergemann
Customer / y 9 Record No: 3
Particle Name: Trona Sample bulk lot ref:
Measured by: B MacNeil Result Source: ~ Measurement
Particle RI: 0.000 Accessory Name: Scirocco 2000 Obscuration: 425 %
Absorption: 0 Analysis model: General purpose Residual: 3.919
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 um Weighted Residual: 0179 %
Dispersant RI: 1.000 Result Emulation: Off Result units: Volume
Concentration: 0.0005 %Vol Vol. Weighted Mean D[4,3]: 14.904 um Specific Suiface Area: 1.76 m?/g
Span: 3.068 Uniformity: 1.16 Surface Weighted Mean D[3,2]: 3.409 um
d(0.1): 1431 um d(0.5): 9.170 um d(0.9): 29.570 um
T ‘ Pan;ticle Size Distribution
I , BEE R R
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0.1 1 10 100 1000 3008
Particle Size (um)
— Evergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:47.02 AM

Size M) [ VolUnder%| [Bize um)| VoruUnder %| [Size'@m)| Vol Under %] [Size um)[ Vol Under%|  [:SEEx(Erm);| Vol Under %
0.010 0.00 0.182 0.06 3.311 21.12 60.256 97.86 1096.478 100.00
0.011 0.00 0.209 0.14 3.802 23,76 69.183 98.32 1258.925 100.00
0.013 0.00 0.240 0.27 4.365 26.76 79.433 98.59 1445.440 100.00
0.015 0.00 0.275 0.44 5.012 30.15 91.201 98.73 1659.587 100.00
0.017 0.00 0.316 0.68 5.754 33.98 104.713 98.75 1905.461 100.00
0.020 0.00 0.363 1.01 6.607 38.25 120.226 98.75 2187.762 100.00
0.023 Q.00 0.417 1.45 7.586 42,95 138.038 98.78 2511.886 100.00
0.026 0.00 0.479 2.02 8.710 48.03 158.489 98.95 2884.032 100.00
0.030 0.00 0.550 2.70 10.000 53.30 181.970 99.19 3311.311 100.00
0.035 0.00 0.631 3.48 11.482 58.91 208.930 99.49 3801.894 100.00
0.040 0.00 0.724 4.36 13.183 64.46 239,883 99.79 4365.158 100.00
0.046 0.00 0.832 5.33 15.136 69.87 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 6.39 17.378 75.00 316.228 100.00 5754.399 100.00
0.060 0.00 1.096 7.54 19,953 79.70 363.078 100.00 6606.934 100.00
0.069 0.00 1.259 8.77 22,809 83.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 10.10 26.303 87.44 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 11.53 30.200 90.41 549.541 100.00 10000.000 100.00
0.105 0.00 1.905 13.00 34.674 92.80 630.957 100.00
0.120 0.00 2.188 14.80 30.811 94.67 724.436 100.00
0.138 0.00 2.512 16.68 45.709 96.09 831.764 100.00
0.158 0.02 2.884 18.77 52.481 97.13 954.993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technolegy, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd. Mastersizer 2000 Ver. 5.60 File name: Clyde Bergemann - Evergreen Power
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T-200

5?
Responsible Care’
Goovd Chemistry at Work

Page 1/8

Trona: T-200°
Material Safety Data Sheet

Chemical: Sodium Sesquicarbonate NFPA: H=1 F=0 I=0 S=None
HMIS: H=1 F=0 R=0 PPE= Supplied by user;
dependent on conditions
MSDS Number: Trona-1103
Effective Date: 11 November 2003
Issued by: Solvay Chemicals, Inc. Regulatory Affairs Department

Not valid three years after effective date or after issuance of superseding MSDS, whichever is
earlier. French or Spanish translations of this MSDS may be available. Check www.solvaychemicals.us
or call Solvay Chemicals, Inc. to verify the latest version or translation avaitability.

Material Safety Data Sheets contain country specific regulatory information; therefore, the MSDS'’s
provided are for use only by customers of Solvay Chemicals, Inc. in North America. If you are
located in a country other than Canada , Mexico, or the United States, please contact the Solvay
Group company in your country for MSDS information applicable to your location.

S

1.1 Product Name: T-200°
Chemical Name: Sodium sesquicarbonate
Synonyms: Mechanically refined trona.

Chemical Formula: Na,CO,* NaHCO; 2H,0
Molecular Weight: 226

CAS Number: 533-96-0

EINECS Number: 208-580-9
Grades/Trade Names: T-200°

1.2 Recommended Uses: Consult supplier

1.3 Supplier: Solvay Chemicals, Inc.
PO BOX 27328 Houston, TX 77227-7328
3333 Richmond Ave. Houston, Texas 77098

1.4 Emergency Telephone Numbers
Emergencies (USA): 1-800-424-9300 (CHEMTREC®)
Transportation Emergencies (INTERNATIONAL/MARITIME): 1-703-527-3887 (CHEMTREC®)
Transportation Emergencies (CANADA): 1-613-996-6666 (CANUTEC)
Transportation Emergencies (MEXICO-SETIQ): 01-800-00-214-00 (MEX. REPUBLIC)
525-559-1588 (Mexico City and
metro area))

SOLVAY

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.

e e s 1.800,765.6292 Interox, Fluorides & Minerals
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Trona: T-200°
Material Safety Data Sheet

INGREDIENTS FORMULA WT. PERCENT CAS # EINECS #
Sodium Na,CO;NaHCO,:2H,0 98 533-96-0 208-580-9
sesquicarbonate

Silica, SiO, <0.4 14808-60-7  238-878-4
crystalline quartz

H,0 insolubles Not Applicable 2 Not Applicable ~ Not Applicable

ficatior

Emergency Overview: Product reacts with acids to produce carbon dioxide and heat.

3.1 Route of Entry: Inhalation: Yes Skin: Yes Ingestion: Yes
3.2 Potential Effects of exposure: Sodium Sesquicarbonate is an alkaline product and may
irritate digestive mucous membranes, eyes and healthy skin.

Inhalation: May be irritating to the nose, throat, and respiratory tract. Repeated exposure
may cause nosebleeds.

Eyes: May cause irritation, severe watering and redness.

Skin contact: May cause skin irritation, seen as redness and swelling. In the presence
of moisture or sweat, irritation may become more severe leading to rash.

Ingestion: May cause gastrointestinal irritation including nausea, vomiting, abdominal
cramps and diarrhea. May cause irritation of the mouth and throat.

Carcinogenicity: See section 11.3

SRR i

General Recommendations: Treat for eye, skin and respiratory tract irritation.

4.1 Inhalation: Remove subject to a dust free environment and blow nose. If breathing is difficult
or has stopped, administer artificial respiration. If any irritation is present, seek medical attention.

Eyes: In cases of splashing of concentrated solution in the eyes and face, treat the eyes
first, and then continue first aid as defined under “contact with the skin.” Rinse the eyes with
running water for 15 minutes, maintaining the eyelids wide open to eliminate the product.
Protect the eyes from strong light. Consult a physician or ophthaimologist in all cases.

Skin:

¢ Remove contaminated shoes, socks and clothing, under a shower
if necessary; wash the affected skin with luke warm water.

Keep warm (blanket), provide clean clothes.

Consult with a physician in all cases.

Dry carefully.

In case of persistant pain or reddening, consult physician.

Ingestion: Do not induce vomiting. Remove any evidence of the product from the person’s mouth.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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Trona: T-200°
Material Safety Data Sheet

5.1
5.2
5.3
5.4
5.5

7.1

7.2

7.3
7.4

If the subject is completely conscious: Give 8-12 ounces of water.
SEEK MEDICAL. ATTENTION.

If the subject is unconscious:

NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSIOUS PERSON.

s

Flash point: Non combustible.

Auto-ignition Temperature: Not Applicable.
Flammability Limits: Not Applicable.

Unusual Fire and Explosion Hazards: Non-combustible and non-explosive.

Common Extinguishing Methods: In case of fire near stored product, all means
of extinguishing are acceptable.

Precautions: Avoid excessive dust.

Cleanup methods: Clean up uncontaminated material and recycle into process. Place
unusable material into a closed, labeled container compatible with the product.

Precautions for protection of the environment: Sweep up residual material. Do not flush
to drain. Prevent material from entering public sewer systems or any waterways. Dispose of
waste in accordance with applicable federal, state, and local environmental laws and
regulations.

SR
Handling:
¢ Avoid prolonged or repeated contact with the skin or eyes.

* Do not wear contact lenses without proper eye protection when using this product.
* Avoid prolonged or repeated breathing of dusts.
¢ Use vacuum or wet mop to clean up dust.

Storage: Keep in a closed, properly labeled container in a dry area away from acids.
Protect from physical damage.

Specific Uses: See Section 1.2

Packaging:

¢ Bulk rail car and truck

e Paper+PE

¢ Woven plastic material + PE coating
* Woven plastic material + PE.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292




1-200°

Page 4/8

8.1

8.2

Trona: T-200°

Fan <

Exposure Limit Values TLV® ACGIH®-USA (2002) OSHA PEL

Sodium Sesquicarbonate Nuisance Dust-5 mg/m?
(Respirable Fraction),
15 mg/m? (Total Dust).

Silica, Crystalline Quartz 0.05 mg/m? for 8 hourTWA 10 mg/m*/ % Silica + 2

ACGIH® and TLV® are registered trademarks of the American Conference of Governmental Industrial Hygienists.

Exposure Controls:

8.2.1 Occupational Exposure Controls:

8.2.1.1 Ventilation: In places with the possibility for creating excessive dust in excess of exposure

limits, ventilation should be provided.

8.2.1.2 Respiratory protection: In case of significant or accidental dust emissions,

a NIOSH/MSHA approved dust respirator should be worn.

8.2.1.3 Hand protection: Cotton gloves are adequate for routine handling of dry product.

8.2.1.4 Eye protection: In cases of significant dust, dust proof goggles are recommended.

8.3

9.1

9.2

Other precautions: Protective clothing in dusty areas. An eyewash and safety shower
should be nearby and ready for use. Use good hygiene practices when handling this
product including changing work clothes after use. Do not eat, drink or smoke in areas
where this material is handled.

Appearance: Powder

Color: White to off white

Odor: Odorless

Important Health, Safety and Environmental information:
pH: 10.1 (1-% solution).

Change of state:

Melting point: Decomposes at >70°C (158°F).

Boiling point: Not applicable.

Decompositon Temperature: Beginning at 70°C (158°F).

Flash Point: Not Applicable

Flammability: Not Applicable
(solid, gas)

Explosive Properties: Not Applicable

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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Trona: T-200°
Material Safety Data Sheet

Oxidizing Properties: Not Applicable
Vapor Pressure: Not Applicable

Relative Density: Specific gravity (H,O=1): 2.11

Solubility:
Water: 20% maximum by weight in water @ 30°C (86°F).
Fat: Not Applicable.

Partition coefficient: P (n-octanol/water): Not applicable.
Viscosity: Not listed

Vapor Density (air=1): Not Applicable.

Evaporation Rate: Not Applicable.

9.3 Other Information:
Bulk Density: 49 Ibs./ft® (780 kg/m°)

e,

Stability: Stable at ambient temperature and atmospheric pressure.

10.1 Conditions to avoid:
¢ Protect from moisture
e Mixing of acid, oxidizing agents and sodium sesquicarbonate solutions could cause
CO, evolution and may cause severe splattering.

10.2 Materials and substances to avoid: Sodium sesquicarbonate mixed with lime dust
in the presence of moisture will form caustic soda, which can cause serious burns. When
heated, may react with Aluminum (Al). Reacts with acids and releases large volumes
of CO, gas and heat.

10.3 Hazardous decomposition products: Carbon dioxide (CO,) is evolved when mixed with
acids and oxidizing agents.

10.4 Hazardous Polymerization: None.

10.5 Other information: None.

11.1 Acute toxicity:
Inhalation: LC4, 2300 mg/m%2h(sodium carbonate) species: rat.

Oral: LD, 4090 mg/kg (sodium carbonate) species: rat.
Dermal: LDs,, rabbit, >2,000 mg/kg (sodium carbonate)

11.2/11.3 Chronic toxicity/ Carcinogenic Designation: This product contains less than 0.4%
Silica, crystalline quartz. Silica, crystalline quartz at greater than 1% has been shown to
cause silicosis, a progressive lung disease. Silica is a suspected carcinogen.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292




Trona: T-200°
Material Safety Data Sheet

12.1 Acute ecotoxicity:
SODIUM BICARBONATE: Crustaceans, Daphnia magna, LCg,, 48 hours, 2350 mg/I.

Fishes, Gambusia affinis, LCs,, 96 hours, 7550 mg/!.

SODIUM CARBONATE: Crustaceans, Daphnia sp., LCy,, 48 hours, from 115 to 150 mg/l.
Fishes, various species, LCs,, 96 hours, from 30 to 1,200 mg/I.

1-200°

12.2 Chronic ecotoxicity: None listed.
12.3 Mobility: Water-Considerable solubility and motility.

12.4 Degradation
Abiotic:
* Water, hydrolysis. Degradations products: Carbonate (pH.10/bicarbonate {pH 6-10)/carbonic
acid/carbon dioxide (pH<6)
¢ Soil-Result: Hydrolysis as a function of pH.

Biotic: Not Applicable.

12.5 Potential for bioaccumulation: Not Applicable.

12.6 Other adverse effects /Comments: Observed effects are related to alkaline properties
of product. Product is not significantly hazardous for the environment.

it

13.1 Waste treatment: T-200 is not a listed hazardous waste under 40 CFR 261. However, state
and local regulations for waste disposal may be more restrictive. Spilled product should be
disposed of in an EPA approved disposal facility in accordance with applicable national,
state and local environmental laws and regulations.

13.2 Packaging treatment: To avoid treatments, use dedicated containers where possible.
Rinse the empty containers and treat the effluent in the same way as waste. Consult current
federal, state and local regulations regarding the proper disposal of emptied containers.

13.3 RCRA Hazardous Waste: Not Listed.

Mode DOT IMDG IATA

UN Number Not a regulated Not a regulated Not a regulated
hazardous material hazardous material hazardous material

Other It is recommended that ERG guide # 111 be used for all non DOT regulated material.

STCC #: 28-123-87

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
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Trona: T-200°
Material Safety Data Sheet

National Regulations (US)
TSCA Inventory 8(b): Yes
SARA Title 11l Sec. 302/303 Extremely Hazardous Substances (40 CFR355): No

SARA Title Il Sec. 311/312 (40 CFR 370:
Hazard Category:  ® Acute and Chronic health hazard
¢ Threshold planning quantity - 10,000 lbs

SARA Title Il Sec. 313 Toxic Chemical Emissions Reporting (40 CFR 372): No

CERCLA Hazardous Substance (40CFR Part 302)
Listed: No
Unlisted Substance: No

State Component Listing: None identified
National Regulations (Canada)
Canadian DSL Registration: Yes

WHMIS Classification: Not Applicable

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

Labeling according to Directive 1999/45/EC.
Name of dangerous products-sodium sesquicarbonate

Symbols Xi Irritant
Phrases R 36  Irritating to eyes

fx it A

16.1 Ratings:
NFPA (NATIONAL FIRE PROTECTION ASSOCIATION)
Health=1  Fire =0 Instability =0 Special = none
HMIS (HAZARDOUS MATERIAL INFORMATION SYSTEM)
Health =1 Fire =0 Reactivity =0 PPE = Supplied by User; dependent on local conditions

16.2 Other Information:

The previous information is based upon our current knowledge and experience of our product and
is not exhaustive. It applies to the product as defined by the specifications. In case of combinations
or mixtures, one must confirm that no new hazards are likely to exist. In any case, the user is not
exempt from observing all legal, administrative and regulatory procedures relating to the product,
personal hygiene, and integrity of the work environment. (Unless noted to the contrary, the technical
information applies only to pure product).

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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Trona: T-200°
Material Safety Data Sheet

To our actual knowledge, the information contained herein is accurate as of the date of this
document. However, neither Solvay Chemicals, Inc. nor any of its affiliates makes any warranty,
express or implied, or accepts any liability in connection with this information or its use. This
information is for use by technically skilled persons at their own discretion and risk and does not
relate to the use of this product in combination with any other substance or any other process.
This is not a license under any patent or other proprietary right. The user alone must finally determine
suitability of any information or material for any contemplated use, the manner of use and whether
any patents are infringed. This information gives typical properties only and is not to be used for
specification purposes.

TRADEMARKS: All trade names products referenced herein are either trademarks or registered
trademarks of Solvay Chemicals, Inc. or affiliate unless otherwise indicated.

16.3 Reason for revision:
Supersedes edition: Solvay Minerals MSDS #015 dated 4/9/03.
Purpose of revision: Change Company name and MSDS format.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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D32904 william.smagula@nu.com
May 27, 2014

William H. S P.E.
Mr. Craig Wright, Director NE?VEHQAED};/SE}%HE Vice ;fesideﬁggezeraﬁon
Air Resources Division
NH Dept. of Environmental Services MAY 27 2014
29 Hazen Drive, PO Box 95
Concord, NH 03302-0095 AIR RESOURCES DiVISiON

Re:  Public Service Company of New Hampshire Schiller Station — Temporary Permit
Application for Installation of Dry Sorbent and Activated Carbon Injection Emissions

Control Technologies.

Dear Mr. Wright:

Public Service Company of New Hampshire (PSNH) submitted an application for a Temporary
Permit for the construction of new dry sorbent (DSI) and activated carbon injection (ACI)
emission control technologies at Schiller Station on February 27, 2014. The installation of the
DSI/ACI systems will be used in conjunction with existing control technologies to meet the
requirements of 40 CFR 63, Subpart UUUUU and National Emission Standards for Hazardous
Air Pollutant: Coal and Oil Fired Electric Utility Steam Generating Units (Mercury and Air
Toxics Standard- MATS).

In a letter dated April 28, 2014, NHDES requested additional information from PSNH relative to
DSI/ACI Temporary Permit Application. Responses to the additional information requested are

provided below:

1. In Accordance with Env-A 606.04, Responsibility for Conducting Air Pollution
Dispersion Modeling Impact Analysis, the applicant must submit a protocol describing
the proposed air pollution dispersion modeling impact analysis methods.

The Air Dispersion Modeling Impact Analysis protocol was submitted to NHDES via
email on April 29, 2014.

2. PSNH has proposed to install sorbent and activated carbon injection systems for the
purpose of complying with emission standards established under the Code of Federal
Regulations (CFR), 40 CFR Part 63, Subpart UUUUU National Emission Standards for
Hazardous Air Pollutants: Coal and Oil Fired Electric Steam Generating Units. The dry
sorbent materials that will be injected into the flue gas streams from utility boilers 4 and 6
(designated as emission units SR4 and SR6) represent additional particulate matter (PM)
loading to the existing electrostatic precipitators (designated as SR4-PC12 & SR6-PC1).

1|Page
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PSNH is an existing major source under the federal Prevention of Significant
Deterioration program. Please provide a detailed explanation as to why there will not be
an increase in PM emissions above the significant emission levels specified in 40 CFD
§52.21(b) (40).

Dry sorbent injection research and development testing was completed by PSNH Schiller
Station during 2012 and 2013 under the Research and Development Operations approvals
issued by NHDES on August 20, 2012 and August 12 & 23, 2013, respectively. R&D
testing was performed during firing of several coal blends, sorbent types (trona, sodium
bicarbonate, activated carbon) and sorbent injection rates. USEPA Method 5 particulate
matter (PM) stack test runs were conducted during test firing. The PM stack test results
from the R&D testing are included in the attached summary table.

The Electrostatic Precipitator (ESP) was operated in two modes during R&D testing:
“Energy Management System (EMS)” mode and maximum current mode. The ESP is
typically operated in EMS mode, which adjusts the ESP electrode current based on
opacity to minimize sparking within the ESP, which results in better collection efficiency.

No increase in PM emissions, as compared to baseline, was observed at the outlet of the
ESP during the-milled trona and sodium bicarbonate R&D test runs while the ESP was
operating in EMS mode. The EMS mode runs included injection rates for milled trona
ranging from 1,850 to 8,125 Ib/hr and sodium bicarbonate ranging from 4,735 to 20,140
Ib/hr. Multiple coal blends were tested during the onsite R&D operation including
domestic, South American, and other international coals.

To further evaluate ESP performance, several test runs were conducted while the ESP
was operating in maximum current mode. PM emissions at the outlet of the ESP were
generally higher during the test runs when the ESP was operated in maximum current
mode as compared to the EMS mode test runs. This was likely due to the increased spark
rates which were observed during these tests. As a result, we validated that the ESP
operation in the EMS mode provides for optimum precipitator collection efficiency as
expected.

In summary, all test results, from both years of testing, were below the 40 CFR Part 63,
Subpart UUUUU PM limit of 0.03 #/MMBtu. Previous compliance emissions testing
conducted in 2012 for SR4 and SR6 resulted in measured PM emission rates below 0.03
1b/MMBtu referenced limit.

These findings are generally consistent with the findings at other similar facilities
implementing DSI (See Fly Ash Resistivity with Injected Reagents and Predicted Impacts
on Electrostatic Precipitators, Robert Mastropietro, Lodge Cottrell, Inc.). Both trona
and sodium bicarbonate are reported to impart positive changes to fly ash resistivity, ie
lowering resistivity, resulting in reduced particulate emissions from ESPs. Resistivity
quantifies how strongly a given material opposes the flow of electrical currents. The
lower the resistivity, the better collection efficiency of the ESP.
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More so than inlet particulate loading, ash resistivity is one of the most important
parameters to ESP performance. Low-sulfur coals tend to have higher than optimal
resistivity, and trona and sodium bicarbonate reagents are reported to reduce resistivity to
within a range that would be expected to improve ESP performance. Mastropietro
reports that the trona reagent is “very low in resistivity” and that a “huge improvement in
resistivity/ESP performance” would be expected at higher trona injection rates relative to
fly ash loading. PSNH is proposing high trona injection rates relative to fly ash loading.
Mastropietro further reports that the particle sizing of milled trona would be anticipated
to be larger than for fly ash, and that ESPs generally perform better for larger particles vs.

smaller particles.

PSNH specifically evaluated the impacts of high sorbent inlet loading on ESP
performance during the 2012 and 2013 R&D testing. The R&D results demonstrated that
ESP performance generally improved during sorbent injection and that PM emissions did
not increase as a result of high sorbent inlet loading rates.

The DSI/ACI installation is a multi-year, multi-component project with start-up and
commissioning of the new system expected to occur by the end of 2015. The installation of the
DSI/ACI systems will result in reductions in mercury emissions, hydrogen chloride €missions,
sulfur dioxide emissions. This project will enable PSNH to achieve required emission reductions
in order to meet the requirements of 40 CFR 63, Subpart UUUUU.

The new DSI/ACI system involves the construction and installation of a carbon bulk bag
unloading system, a dry sorbent storage silo, sorbent feed equipment including mills and
pneumatic conveying equipment, and injection lances located in the ductwork of Units 4 and 6 to
supply sorbent and activated carbon directly into the flue gas stream.

PSNH has updated the preliminary project schedule which is presented below. The schedule
includes the following project milestones and anticipated target dates:

Solicitation of Bids for Owners Engineer (COMPLETE) January-March 2014

Award of Owners Engineer Contract (COMPLETE) April 2014

Development of DSI/ACI System Specification March — July 2014
Solicitation of Bids for DSI/ACI System July - August 2014

Award of DSI/ACI System Contract September 2014

Preliminary System Engineering September — December 2014
Development of System Installation Specification) September — November 2014
Solicitation of Bids for System Installation December 2014

Award of System Install Contract December 2014

Completion of Construction July 2015

Start-up, Commissioning and Performance Testing August — December 2015

Updates to the schedule will be provided to DES as necessary during the installation of the
DSVACI system.
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Updates to the schedule will be provided to DES as necessary during the installation of the

DSI/ACI system.

Please contact Sheila Burke of my staff at 634-2512 if you would like additional information
relative to the proposed DSI/ACI system installation, or the previously submitted permit

application.

Sincerely,

~
William H. Smagula, P.E.
Vice President — PSNH Generation

cc: Padma Baru, NHDES
Kenneth Boivin, GZA

4|Page
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2013 Test Results
Test Number Coal Type Firing Rate (mmbtu/hr) Sorbent Type Total Sorbent and Carbon Injection Rate (#/hr) PM Emissions (#/mmbtu) Change from Base Case (%)
Base Case CoalBlend A 52601 | @ s 5.36E-03 | = mmmmmememeeeee—-
S Coal Blend A 530.15 Trona 4035 3.49E-03 -34.89%
6A Coal Blend A 524.41 Sodium Bicarbonate 7680 2.26E-03 -57.84%
Base Case CoalBlendB | = - 1 e 656603 | @ -
3 Coal Biend B 537.42 Sodium Bicarbonate 4,735 2.17E-03 -66.92%
4 Coal Blend B 525.62 Trona 2070 2.12E-03 -67.68%
4.1 Coal Blend B 513.47 Trona 1815 1.42E-03 -78.35%
4.2 Coal Blend B 522.89 Trona 3015 7.97E-04 -87.85%
Base Case Coal Blend C 541.48 | @ e 2.32E-03 | mmemmemeeeee—-
9 Coal Blend C 561.96 Sodium Bicarbonate 11830 2.09E-03 -9.91%
12 Coal Blend C 557.69 Trona 3740 1.32E-03 -43.10%
11 Coal Blend C 542.21 Trona 5065 1.86E-03 -19.83%
8Rev1l Coal Blend C 448.35 Sodium Bicarbonate 6215 1.91E-03 -17.67%
2Rev1 Coal Blend F 449.01 Sodium Bicarbonate 10745 2.88E-03 *E
1Rev1 Coal Blend F 365.75 Trona 7545 2.47E-03 **
Base Case CoalBlend D 55467 | @ - 1.356-03 | @ e
13 Coal Blend D 548.14 Trona 5360 1.35E-03 0.00%
14 Coal Blend D 538.29 Trona 3510 9.73E-04 -27.93%
15 Coal Blend D 517.23 Trona 7340 1.03E-03 -23.70%
16 Rev 1 Coal Blend F 564.46 Sodium Bicarbonate 20420 1.27E-03 *k
17 Rev 1 Coal Blend D 539.52 Sodium Bicarbonate 16450 1.30E-03 -3.70%
18 Rev 1 Coal Blend F 535.66 Trona 7450 2.81E-03 **
2012 Test Results
Test Number Coal Type Firing Rate (mmbtu/hr) Sorbent Type Total Sorbent and Carbon Injection Rate (#/hr) PM Emissions (#/mmbtu) Change from Base Case (%)
Base Case CoalBlendE | = ——memememeee= | e 7.70E-03 |  mememeeeeeee——
1 Coal Blend E 555.41 Unmilled Trona 3751 1.61E-02 109.09%
2 Coal Blend E 560.49 Unmilled Trona 4375 6.00E-03 -22.08%
4a Coal Blend E 566.00 Trona 3750 3.70E-03 -51.95%
5a Coal Blend E 501.48 Trona 4075 3.00E-03 -61.04%
4b Coal Blend E 381.51 Trona 3450 2.50E-03 -67.53%
6* Coal Blend E 582.17 Sodium Bicarbonate 1350 7.80E-03 1.30%
7* CoalBlend E 549.91 Sodium Bicarbonate 1575 1.39E-02 80.52%
8* CoalBlend E 539.07 Sodium Bicarbonate 1800 1.31E-02 70.13%
9* CoalBlend F 551.08 Sodium Bicarbonate 3800 1.17E-02 *E
10* Coal Blend F 555.34 Sodium Bicarbonate 4425 1.08E-02 il
11* Coal Blend F 547.69 Sodium Bicarbonate 5000 6.40E-03 *E
14* Coal Blend F 397.81 Trona 3475 1.40E-02 **
12% Coal Blend F 565.63 Trona 3800 2.63E-02 *k
15* Coal Blend F 451.62 Trona 4100 8.00E-03 xk
13 Coal Blend F 558.03 Trona 8125 5.00E-03 *®
Notes:

*ESP was operated at maximum current to evaluate changes in control efficiency during runs 6 -12, 14 and 15 in 2012. The ESP was otherwise operated in Energy Management System

during all other DSI R&D test runs.

**No base case testing performed for Coal Blend F.

1. Activated carbon injection rates ranged from 0 To 250 lb/hr




Baru, Padmaja

From: Darrell Gyles <darrell.gyles@gza.com>

Sent: Tuesday, April 29, 2014 1:59 PM

To: Landry, Lisa

Cc: ryan.despins@nu.com; Sheila Burke (sheila.burke@nu.com); Kenneth Boivin; Baru, Padmaja
Subject: PSNH Schiller Station Modeling Protocol

Attachments: FINAL 04.0029995.00 Modeling Protocol PSNH 042914.pdf

Hi Lisa,

Please find attached the modeling protocol for the proposed Dry Sorbent Injection installation at PSNH Schiller
Station. The modeling files were sent to you via email on February 27, 2014. Please let us know if any additional
information is required at this time.

Regards,

Darrell Gyles

Engineer |

GZA GeoEnvironmental, Inc.

380 Harvey Road | Manchester, NH 03103

0: 603.232.8761 | c: 603.505.5182
darrell.gyles@gza.com | www.gza.com

Celebrating our 50th Year
PROACTIVE BY DESIGN.® Our Company Commitment.

Follow us on: @

This electronic message is intended to be viewed only by the individual or entity to which it is addressed and may
contain privileged and/or confidential information intended for the exclusive use of the addressee(s). If you are
not the intended recipient, please be aware that any disclosure, printing, copying, distribution or use of this
information is prohibited. If you have received this message in error, please notify the sender immediately and
destroy this message and its attachments from your system.

For information about GZA GecoEnvironmental, inc. and its services, please visit our website at www.gza.com.
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GZA Engneers and
GeoEnvironmental, Inc. Scientists

VIA EMAIL

April 29,2014
File No: 04.0029995.00

Ms. Lisa Landry

New Hampshire Department of Environmental Services
Air Resources Division

29 Hazen Drive, P.O. Box 95

Concord, New Hampshire 03302-0095

Re: Modeling Protocol for Dry Sorbent Injection
Public Service Company of New Hampshire
Schiller Station
Portsmouth, New Hampshire

Dear Ms. Landry:

GZA GeoEnvironmental, Inc. is pleased to submit this modeling protocol for modeling performed in
support of the air permit application for the proposed Dry Sorbent Injection (DSI) and Activated
Carbon Injection (ACI) systems on SR4 and SR6.

Public Service Company of New Hampshire (PSNH) Schiller Station (Schiller) is proposing to
install Dry Sorbent Injection (DSI) and Activated Carbon Injection (ACI) systems on SR4 and SR6
for the purposes of complying with the emissions limitations established under 40 CFR Part 63,
Subpart UUUUU, National Emission Standards for Hazardous Air Pollutants: Coal- and Oil-Fired
Electric Utility Steam Generating Units. DSI/ACI systems are used to control a variety of air
emissions such as sulfur dioxide (SQ,), hydrochloric acid (HCl) and mercury from the flue gas
stream. PSNH is proposing to configure the DSI/ACI systems to be compatible with various
sorbents including trona (trisodium hydrogendicarbonate dehydrate), sodium bicarbonate and
activated carbon. Sorbents will be injected into the flue gas stream through strategically located
ports upstream of the electrostatic precipitator (ESP). These sorbents are formulated to react with
and/or adsorb constituents from the flue gas, the reaction products and sorbents are then removed
downstream by the ESP.

Trona contains trace amounts crystalline silica as an impurity. Crystalline silica is a regulated toxic
air pollutant (RTAP) under Env-A 1400, the New Hampshire Air Toxics Rule. Air quality
dispersion modeling for RTAP emissions from the proposed DSI system was performed in order to
evaluate compliance with the applicable Env-A 1400 RTAP Ambient Air Limits (AALSs).

The modeling has been performed in essentially the same manner as was previously done for the
trona sorbent injection trial runs, but now includes both SR4 and SR6. The ambient impacts
resulting from RTAP emissions from the proposed DSI system were assessed using the AERMOD
model (AERMOD 13350) in accordance with the New Hampshire Department of Environmental
Services (NHDES) Modeling Guidance. The methodology used in each portion of this modeling
analysis is described below.

Copyright © 2014 GZA GeoEnvironmental, Inc.

An Equal Opportunity Employer M/F/V/H
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A Good Engineering Practice (GEP) stack height analysis was conducted for the PSNH facility point
sources in accordance with the United States Environmental Protection Agency (USEPA) stack
height regulations (40 CFR Part 51) and the USEPA revised Guideline for Determination of Good
Engineering Practice Stack Height (Technical Support Document for the Stack Height Regulations)
(USEPA, 1985). The Bowman Environmental Engineering GEP BPIP-Prime software was used to
calculate the GEP stack height and the wind direction-specific building dimensions for each
stack/wind direction combination as required for input into the AERMOD model. The program
calculates the GEP stack height and appropriate building dimensions for 36 separate wind directions
(i.e., every 10 degrees).

A refined modeling analysis for all terrain types was performed using the AERMOD model with
5 years of representative meteorological data. The modeling analysis used all of the regulatory
default control options incorporated in the model. Direction-specific building dimensions from the
BPIP-PRIME output were provided in the model input to account for building wake downwash.

A Cartesian receptor grid was used with receptors spaced at 20-meter intervals along the fence line,
100-meter intervals out to 980 meters, and 1,000-meter intervals out to 17 kilometers. Terrain height
elevations were calculated using AERMAP and U.S. Geologic Survey 7.5-minute digital elevation
models (NAD27) for the model domain. ' The model domain was selected in accordance with the
AERMAP Users Guide using the domain tool incorporated into BEEST for Windows, Version 10.10
from BEE-Line Software, which uses the 10 percent slope criterion required by USEPA’s AERMAP
terrain processor to identify quadrangles that must be included in the modeling..

All AERMOD refined modeling was performed using 5 years of surface meteorological data
(2008-2012) from Portsmouth, New Hampshire and upper air data (2008-2012) from Gray, Maine.
This data was supplied by NHDES in a pre-processed format.

Should you have any questions regarding this protocol, please contact Mr. Kenneth Boivin at
232-8719.

Very truly yours,

GZA GEOENVIRONMENTAL, INC.

Kenneth D. Boivin, CHMM Michael P. North, P.E.
Associate Principal Consultant Reviewer
KDB\MPN:kr

WGZAMAN1\obs\04Jobs\0029900s\04 0029995.00\Work\FINAL 04.0029995.00 Modeling Protocol PSNH 042914.docx

cc: Ryan Despins, PSNH
Sheila Burke, PSNH
Padmaja Baru, NHDES
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October 15, 2014

Mr. Craig Wright, Acting Director

Air Resources Division

NH Department of Environmental Services
29 Hazen Drive, PO Box 95

Concord, NH 03302-0095

Addendum to Temporary Permit Application for DSI/ACI System Installation
Public Service Company of New Hampshire — Schiller Station
Compliance Strategy for Utility MATS

Dear Mr. Wright,

Public Service Company of New Hampshire (PSNH) provides the enclosed Addendum to the
Temporary Permit Application for Dry-Sorbent Injection (DSI) and Activated Carbon Injection
(ACI) System Installation submitted to the Air Resources Division (ARD) on February 27, 2014.
The Addendum represents PSNH’s strategy for compliance with the 40 CFR 63 Subpart
UUUUU National Emission Standards for Hazardous Air Pollutants for Coal and Oil-Fired
Electric Utility Steam Generating Units (referred to as the Utility Mercury and Air Toxics
Standard [MATS] rule) that will be effective as of April 16, 2016 for Schiller Station as a result
of a one year compliance date extension granted by the ARD on January 10, 2014.

This Compliance Strategy was prepared in accordance with Part Env-A 1709 of the NH Code of
Administrative Rules and includes a description of Schiller Station’s compliance status with
respect to emission limits, monitoring, work practice standards, recordkeeping, and reporting
requirements as defined by the Utility MATS rule. PSNH requests the conditions described in
this Addendum be included in the Temporary Permit currently being drafted by the Department.

Please contact Melissa Cole of my staff at (603) 634-2335 if you require additional information.

“I am authorized to make this submission on behalf of the facility for which the submission is made. Based on
information and belief formed after reasonable inquiry, I certify that the statements and information in the enclosed
documents are to the best of my knowledge and belief true, accurate and complete. I am aware that there are
significant penalties for submitting false statements and information or omitting required statements and
information, including the possibility of fine or imprisonment.”

Sincerely,
William H. Smagula, P.E.

Vice President — PSNH Generation

Enclosure
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1.0 INTRODUCTION

1.1 ~ STATION DESCRIPTION

Schiller Station is a wood and fossil fuel-fired electricity generating facility owned and operated
by Public Service of New Hampshire (PSNH), a subsidiary of Northeast Utilities. The facility
includes three utility boilers: one wood and fossil fuel-fired boiler (designated as emission unit
SRS5) and two fossil fuel-fired boilers (designated as emission units SR4 and SR6). All three
boilers are equipped with oxygen trim systems. The facility also includes one combustion
turbine. In addition to these electricity-generating units, the facility also includes an emergency
generator, primary and secondary coal crushers, coal and wood handling systems and various
insignificant and exempt activities.

Emission units SR4 and SR6 are equipped with electrostatic precipitators to control the
emissions of particulate matter, and low-NOx burners, selective non-catalytic reduction (SNCR)
systems and overfire air (OFA) to control NOx emissions. PSNH operates SNCR on units SR4
and SR6 as necessary to maintain compliance with NOx emission limits. PSNH submitted a
permit application to DES on February 27, 2014 for the installation of activated carbon injection
(ACT) and dry-sorbent injection (DSI) systems for SR4 and SR6 to reduce concentrations of
mercury (Hg) and hydrochloric acid (HCI), respectively. PSNH is authorized to also operate fly
ash reinjection systems on SR4 and SR6. Emission unit SRS is equipped with a baghouse to
control the emissions of particulate matter and a SNCR system to control NOx emissions.

Each boiler stack is equipped with continuous emissions monitoring systems (CEMS) for NOx,
S02, CO2, CO, and 02 and a continuous opacity monitoring system (COMS).

12 REGULATIONS COVERED BY THIS COMPLIANCE STRATEGY

This compliance strategy was prepared in accordance with Part Env-A 1709 of the New
Hampshire Code of Administrative Rules. Under this part, Title V sources are required to
submit a compliance strategy to the New Hampshire Department of Environmental Services
(NHDES) Air Resources Division with their permit application forms. This compliance strategy
is being submitted to address recently finalized new standards that will be effective as of

April 16, 2016 for Schiller Station as a result of a 1-year compliance date extension granted by
NHDES on January 10, 2014 to install control equipment associated with MATS compliance.

‘This compliance strategy includes a description of Schiller Station’s compliance status with
respect to 40 CFR Part 63 Subpart UUUUU National Emission Standards for Hazardous Air
Pollutants (NESHAP) for Coal- and Oil-Fired Electric Utility Steam Generating Units (EGUs)
(hereinafter referred to as Utility Mercury and Air Toxics Standards [MATS]).
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2.0 UTILITY MATS REQUIREMENTS

The Utility MATS requirements consist of emission limitations, work practice standards,
recordkeeping, and reporting associated with the operation of SR4 and SR6 (fossil fuel-fired
EGUs). While SRS is permitted to burn wood or fossil-fuels, it does not currently meet the
definition of a “fossil fuel-fired” EGU under the Utility MATS rule and is instead subject to 40
CFR Part 63 Subpart DDDDD (“Boiler MACT™) as a biomass/solid fuel boiler. SR5 will remain
exempt from the Utility MATS rule, unless at any time after the applicable compliance date of
the rule, fossil fuels are fired for more than 10 percent of the average annual heat input during
any three consecutive calendar years or for more than 15 percent of the annual heat input during
any one calendar year.

In general, the work practice standards, recordkeeping, and reporting requirements are
prescriptive; however, there is some optionality available in the selection of monitoring methods
to demonstrate compliance with applicable emission limitations. The following sections describe
Schiller Station’s approach to comply with Utility MATS.

2.1 EMISSION LIMITATIONS AND MONITORING METHODS

Coal-fired EGU’s have the ability to select the parameter-based emission limits in the metallic
HAP and acid gas HAP categories with which they will comply. EGU’s also have the ability to
select how the emissions of each parameter will be limited (i.e., input-based rate or output-based
rate). Mercury (Hg) is metallic HAP that must be monitored individually for coal-fired EGU’s.
Non-Hg Metallic HAPs can be monitored individually (i.e., analysis for each HAP metal
excluding mercury), collectively, or using filterable PM as a surrogate for metallic HAPs. Acid
gas HAPs can be monitored by direct measurement of HCI emissions or by using sulfur dioxide
(S02) as a surrogate for HCL. If a coal-fired EGU can meet more stringent emission limits, they
can achieve low-emitting EGU (LEE) status and become eligible for reduced monitoring
frequency after a 3 year period of qualifying monitoring results. PSNH has evaluated the
monitoring options and has selected to comply with the emission limits in Table 1 for SR4 and
SR6.

Table 1- Emlssmn Limits for Existing Coal-Fired EGUs (not low rank virgin coal)

~ Schiller Hg Metallic HAPs Limits

Mercury (Hg) 1.2 Ib/TBtu (1.01b/TBtu if averaglng)
Hg (to achieve and maintain LEE status) 0.12 Ib/TBtu, OR
29 Ib/year
; Schiller Non-Hg Metallic HAPs Limits
Filterable PM, or 0.030 Ib/MMBtu
Filterable PM (to achieve and maintain LEE status) | 0.015 1b/MMBtu
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Schiller Acid Gas HAPs Limits

Hydrochloric Acid (HCI) 0.002 1b/MMBtu

HCI (to achieve and maintain LEE status) 0.001 Ib/MMBtu

Compliance with the mercury limit is expected to be achieved primarily through native capture,
with activated carbon injected only as needed. Since mercury concentrations will be monitored
continuously, adjustments may be made to the activated carbon injection rates at any time to
manage the 30- (or 90-, if emissions averaging is used) boiler operating day concentration
averages. These adjustments may involve increased injection rates to achieve the target mercury
limit, or decreased injection rates (including zero injection) as appropriate with respect to the
observed mercury concentrations.

PSNH will achieve compliance with the PM (surrogate for non-Hg metallic HAPs) limit through
operation of the existing electrostatic precipitators.

Dry sorbent will be injected as needed to achieve compliance with the HCI limit for acid gas
HAPs. PSNH will demonstrate continuous compliance with the HCI limit through the use of
methods described in Section 2.2.3 in conjunction with stack testing.

Methods to demonstrate compliance are presented in Table 2 and discussed in further detail in
Section 2.2. PSNH is providing both selected and alternative monitoring methods for each HAP
category in the event that any of the alternative monitoring methods become more technically or
economically feasible than the selected monitoring method during the permit term.

Table 2- Momtorlng Methods Avallable to Demonstrate Comphance with Emission lelts

i - Schiller Alternatxve
Parameter [ Schlller Selected Momtorlng Method Moni tormg Metho d

Hg Metallic HAP Hg Sorbent Traps Hg CEMS

1 . '
Non-Hg Metallic HAP Quarterl'y PM stack testltlg for 3 years to PM CEMS
(PM surrogate) determine LEE applicability, then stack
To8 testing once every 3 years if LEE
achieved
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~ Schiller Alternative

Parameter ;. Sch‘lller Selected Monitoring Method Monitoring Method

Quarterly’ HCI stack testing for 3 years to
determine LEE applicability, then stack
testing once every 3 years if LEE
achieved

Acid Gas HAP (HCI) HCl CEMS

1. Quarterly testing to be performed only in valid operating quarters (i.e., at least 168 boiler operating hours
in the quarter), with a minimum of one test required per year.

2.2 SELECTED MONITORING METHODS

2.2.1 HgMetallic HAP Selected Monitoring Method — Sorbent Traps

PSNH expects to monitor Hg emissions continuously by using paired sorbent traps containing a
suitable sorbent medium on SR4 and SR6. The sorbent trap system will consist of a probe,
paired sorbent traps, an umbilical line, moisture removal components (as needed), an airtight
sample pump, a gas flow meter, and an automated data acquisition and handling system. The
sorbent trap system will batch sample the exhaust gas at a constant proportional rate relative to
the stack gas volumetric flow rate.

The sorbent traps will be installed, certified, operated, and maintained as required by Appendix
A of the MATS rule. The sorbent traps will be located in the ductwork, after the electrostatic
precipitator outlet. At the request of the Department, PSNH will perform a stratification test to
confirm that the emission concentrations at this location are well mixed and representative of the
emissions that exit to the atmosphere. The stratification test will be performed using SO2 as the
measurement gas (per the recommendations in Section 8.1.1 of Performance Specification 12B).

The initial certification for sorbent traps requires completion of a relative accuracy test audit
(RATA). The initial compliance demonstration will consists of 30 boiler operating days of data
collected by October 13, 2016. PSNH will calculate and record a 30- (or if emission averaging is
used, 90-) boiler operating day rolling average Hg emission rate using only valid data. Data will
be collected for each boiler operating day, however the sorbent traps can remain in place for up
to 14 operating days before being analyzed, and therefore the rolling average Hg emission rate
will be updated only after receiving the analytical results for each sorbent trap. Each pair of
sorbent traps will be used to sample the stack gas for no more than 14 operating days. The Hg
concentration value will be determined for each data collection period and will be assigned to
each operating hour in the data collection period. PSNH will perform data validation in
accordance with the current applicable performance specification. Operating hours in which
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valid data are not obtained for Hg concentration are considered to be hours of monitor downtime
and data will not be substituted.

PSNH may achieve LEE status for Hg if the results of a 30-boiler operating day performance test
are below the LEE Hg emission limits presented in Table 1. Upon meeting the requirements to
achieve LEE status, PSNH would not be subject to Hg monitoring requirements for the
remainder of the calendar year in which LEE status was attained. In the next calendar year,
PSNH would have the option to either perform continuous monitoring of 30-boiler operating day
rolling averages (compared to the standard Hg emission limit in Table 1) or by performing
another 30-boiler operating day performance test (compared to the LEE Hg emission limit in
Table 1) to once again achieve LEE status. In the event that PSNH achieves LEE status, PSNH
will demonstrate continuous compliance with the Hg LEE limits by maintaining an activated
carbon injection rate not lower than the average injection rate observed during the performance
test used to achieve LEE status for Hg.

An addendum to Schiller Station’s existing site-specific Monitoring Plan will be prepared and
submitted to the Department. The monitoring plan will provide further details on installation of
the Hg sorbent traps, performance and equipment specifications, schedule for conducting
performance evaluations, quality control requirements, recordkeeping, and reporting. -

PSNH will develop a Quality Assurance/Quality Control (QA/QC) program consisting of a
written plan that describes in detail (or that refers to separate documents containing) complete
step-by-step procedures and operations for important QA/QC activities associated with the
sorbent trap system. At a minimum, the QA/QC plan will include procedures and recordkeeping
requirements associated with preventative maintenance, sorbent trap identification and tracking,
monitoring system integrity and data quality (i.e., sorbent trap leak checks), Hg analysis,
rationale for the data collection period based on the size of the sorbent trap, and relative accuracy
test audits (RATAs). PSNH will follow the QA/QC requirements in 40 CFR Part 75 for ancillary
equipment such as flow rate monitors, diluent gas monitors, and moisture monitors.

PSNH will recertify the sorbent trap system whenever a replacement or modification of the
sorbent trap system may significantly affect the ability of the system to accurately measure or
record pollutant concentrations or other ancillary parameters. PSNH will also recertify the
sorbent trap system whenever a replacement, modification or change to the flue gas handling
system or the unit dperation is expected to have a substantial impact on the emission
concentration or flow profile.
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2.2.2 Non-Hg Metallic HAP Selected Monitoring Method — PM Stack Testing

PSNH will comply with the metallic HAP limit by conducting quarterly PM stack testing on SR4
and SR6. Based on PM stack test data collected as part of Schiller Station’s current Title V
monitoring requirements, it is expected that PM emissions from SR4 and SR6 will be less than
the applicable LEE PM limit in Table 1. A quarterly stack test will be performed in each quarter
where 168 boiler operating hours are obtained. In accordance with the rule, a stack test will be
performed once per year at a minimum. Following three consecutive years of qualifying LEE
stack test results, the frequency of performance tests will be reduced from quarterly to once
every 3 years.

If at any time a stack test demonstrates that PM emissions are above the LEE PM limit, but
below the standard PM limit, PSNH will immediately reset the performance testing schedule to a
quarterly basis and will acknowledge the results of this test as the first of the quarterly basis
stack tests. The quarterly stack testing schedule shall remain in place until each quarterly test
performed for a period of three consecutive years is below the LEE PM limit, at which time
PSNH will regain LEE status and reduce the frequency of stack testing to once every 3 years
from the date of the last test. PSNH will conduct ongoing metallic HAP performance tests in
accordance with the schedule in Table 3.

Table 3 — Performance Test Schedule

Parameter | Frequency Test Interval : bDuratiOn
Quarterly, if
equal to or 3 years to achieve LEE
Filterable PM | greater than 168 | 80 to 100 calendar days applicability, or ongoing if LEE
boiler operating after the previous test not achieved
hours

Annual, if less 3 to achieve LEE
. than 168 boiler | 11 to 13 months after the . ye.:cu'rs ©8c ev' .
Filterable PM ) ) applicability, or ongoing if LEE
operating hours previous test .

not achieved

per quarter

Ongoing, if LEE continues to be

Filterable PM
! (:;I?eneLEE Once every 3 | 35 to 37 months after the achieved and SR4 and SR6
achieved) years previous test configuration @d operation is
' consistent
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PSNH will conduct quarterly performance testing in those quarters in which at least 168 boiler
operating hours occur; however, a minimum of one performance test will occur per calendar
year, unless operating as a LEE with a reduced testing frequency. Based on discussions with the
Department where PSNH has expressed concern over the lack of a grace period in the Utility
MATS rule when performing quarterly testing (i.e., 80 to 100 day interval), the Department
indicated that PSNH could apply for compliance waivers (per the provisions in the Env-A 200
Procedural Rules) if a situation arose that required additional time to perform a stack test without
forcing unit operation.

As noted in PSNH’s May 27, 2014 submittal to the NHDES in response to a request for
additional information on the February 27, 2014 DSI/ACI temporary permit application, the
additional PM loading on the ESP from the dry-sorbent injection did not result in increased PM
emissions at any tested injection rate while the ESP operated in “Energy Management System”
mode (automatic electric current adjustments). PSNH will operate the ESP in accordance with
Table 8 of the current Schiller Station Title V Permit (TV-0053).

PSNH will perform stack testing in accordance with Table 5 of the Utility MATS rule and will
follow the Env-A 802 rules for pre-test notification and coordination.

2.2.3 Acid Gas HAP Selected Monitoring Method — HCI Stack Testing

PSNH will follow the same stack testing procedures outlined in Section 2.2.2 of this compliance
strategy to demonstrate compliance with acid gas HAPs. The following conditions apply only to
HCI stack testing and will be performed in addition to the requirements for PM stack testing
described in Section 2.2.2.

SO2 is an acid gas that is also controlled through dry-sorbent injection. It is well documented
that the chemical reaction between HCI and sorbent materials (specifically sodium bicarbonate
and Trona) is less complex and completed at a faster rate than the reaction of SO2 with these
sorbent materials. Thus, the magnitude and direction of change of SO2 concentrations during
sorbent injection are a distinct indication of the effectiveness of the injection on acid gases as a
whole. Therefore, it is reasonable to allow injection rate adjustments based on resultant SO2
levels. In addition, PSNH will obtain a DSI system supplier issued guarantee of the sorbent
injection rates required to meet the HCI emission limit for the typical coals utilized at Schiller
Station. PSNH will demonstrate compliance between HCI stack tests by operating the dry-
sorbent injection system consistent with the specific operating parameters defined in the supplier
issued guarantee, and will use the existing SO2 CEMS on SR4 and SR6 as verification of the
injection's performance. Additionally, PSNH developed and provided to the Department a
project implementation schedule that allows for several months of startup and operation before
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the compliance date. This will allow PSNH to confirm the operation of the system before the
compliance date.

2.3  ALTERNATIVE MONITORING METHODS

2.3.1 Hg Metallic HAP Alternative Monitoring Method — He CEMS

‘An Hg CEMS may be installed at SR4 and/or SR6 if at any time PSNH elects to do so. If PSNH
elects to install an Hg CEMS, the unit will be installed at a similar location as the sorbent traps.
The Hg CEMS will be installed and certified according to the procedures and requirements in the
current EPA approved performance specifications.

Should PSNH choose to install an Hg CEMS, PSNH would remain in compliance with the Hg
limits through use of sorbent traps until such time that an Hg CEMS is installed and appropriate
certifications and initial compliance demonstrations are completed. The required certification
tests include a 7-day calibration error test, a linearity check, a 3-level system integrity check, a
RATA, and a cycle time test.

Initial compliance with the applicable Hg emission limit is achieved if the average of 30
consecutive boiler operating days (or 90 boiler operating days if emissions averaging is used) of
quality-assured Hg concentrations from the CEMS is at or below the Hg emissions limit. Hg
CEMS hourly average output data will be collected for all boiler operating hours with the
exception of periods of CEMS quality assurance or quality control (QA/QC) activities. The
arithmetic 30-boiler operating day rolling average of all of the hourly average Hg CEMS output
data collected during all nonexempt boiler operating hours will be calculated and compared to
the applicable Hg emission limit to demonstrate continuous compliance.

PSNH will perform periodic quality assurance testing of each Hg CEMS following the initial
certification. The on-going quality assurance tests will be performed at the frequencies noted in
Table 4.

Table 4 — Hg CEMS On-going Quality Assurance Testing
Quality Assurance Test | Frequency | Cphditions»

Daily (i.e., once every e Not required when the unit

Calibration Error Test . . . .
operating day) is not in operation
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Quality Assurance Tesit‘ k Frequency _ Conditions

e Required only for systems
with converters

e Not required if daily
calibrations meet the
National Institute of
Standards and Technology
(NIST) traceable elemental
Hg standards

Single-Level System Weekly (i.e., once
Integrity Check every 7 operating days)

e No grace period available

e System integrity check
option available only for
CEMS with a converter

Linearity Check (or 3- Quarterly (i.e., once

level system integrity every valid operating

check) quarter)

e Maximum of three
consecutive non-operating
quarters are permitted

e 168 operating hour grace
period available

e Test deadline may be
extended for non-operating
quarters, up to a maximum
of 8 quarters from the
quarter of the previous test

Annual (i.e., once
every 4 operating
quarters)

Relative Accuracy Test
Audit (RATA)

e 720 operating hour grace
period available

Note: A valid operating quarter is a calendar quarter with at least 168 unit or stack operating hours.

The Hg CEMS will be considered out-of-control when any one of the acceptance criteria for the
required quality assurances tests is not met. Similar to Hg sorbent traps, any process operating
hour for which quality-assured Hg concentration data are not obtained will be counted as an hour
of monitoring system downtime and data will not be substituted.
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PSNH will use all Hg CEMS data in calculations with the exception of data collected during:

. startup or shutdown periods (as defined by the Utility MATS rule);
. CEMS malfunctions or out of control periods; or
. repairs or QA/QC associated with CEMS malfunctions or out of control periods.

In the event that PSNH chooses to demonstrate compliance with through the installation of an
Hg CEMS, an addendum to Schiller Station’s existing site-specific Monitoring Plan will be
prepared and submitted to the Department. The monitoring plan will provide further details on
installation of the Hg CEMS, performance and equipment specifications, schedule for
conducting performance evaluations, quality control requirements, recordkeeping, and reporting.

PSNH will develop a Quality Assurance/Quality Control (QA/QC) program consisting of a
written plan that describes in detail (or that refers to separate documents containing) complete
step-by-step procedures and operations for important QA/QC activities associated with the Hg
CEMS. At aminimum, the QA/QC plan will include procedures and recordkeeping
requirements associated with preventative maintenance, daily calibrations, linearity checks,
system integrity checks, monitoring system adjustments, and relative accuracy test audits
(RATAs). PSNH will follow the QA/QC requirements in 40 CFR Part 75 for ancillary equipment
such as flow rate monitors, diluent gas monitors, and moisture monitors.

PSNH will recertify the Hg CEMS whenever a replacement or modification of the CEMS may
significantly affect the ability of the system to accurately measure or record pollutant

- concentrations or other ancillary parameters. PSNH will also recertify the CEMS whenever a

replacement, modification or change to the flue gas handling system or the unit operation may
change the concentration or flow profile.

2.3.2 Non-Hg Metallic HAP Alternative Monitoring Method — PM CEMS

A PM CEMS may be installed on SR4 and/or SR6 if at any time PSNH elects to do so. If PSNH
elects to install a PM CEMS, the unit will be installed either in the stack, or at a location in the
ductwork downstream of the ESP where the PM concentrations are representative of the
emissions that exit to the atmosphere. The PM CEMS will be installed and certified according
to the procedures and requirements in current EPA approved performance specifications. A
relative response audit (RRA) and a relative correlation audit (RCA) will be conducted prior to
the initial compliance demonstration, and thereafter will be conducted at least once annually, and
at least once every three years, respectively. The PM CEMS will be operated and maintained in
accordance with the applicable procedures in 40 CFR Part 60 and Part 75.
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Initial compliance with the applicable PM emission limit is achieved if the average of 30
consecutive boiler operating days of quality-assured PM concentrations from the CEMS is at or
below the PM emissions limit. PM CEMS hourly average output data will be collected for all
boiler operating hours with the exception of periods of CEMS quality assurance or quality
control (QA/QC) activities. The arithmetic 30-boiler operating day rolling average of all of the
hourly average PM CEMS output data collected during all nonexempt boiler operating hours will
be calculated and compared to the applicable PM emission limit to demonstrate continuous
compliance.

PSNH will use all PM CEMS data in calculations with the exception of data collected during:

. startup or shutdown periods (as defined by the Utility MATS rule);
. CEMS malfunctions or out of control periods; or
. repairs or QA/QC associated with CEMS malfunctions or out of control periods.

In the event that PSNH chooses to demonstrate compliance with metallic HAP limits through the
installation of a PM CEMS, an addendum to Schiller Station’s existing site-specific Monitoring

Plan will be prepared and submitted to the Department. The monitoring plan will provide further
details on installation of the PM CEMS, performance and equipment specifications, schedule for
conducting performance evaluations, quality control requirements, recordkeeping, and reporting.

2.3.3 _Acid Gas HAP Alternative Monitoring Method — HCl CEMS

An HC] CEMS may be installed at SR4 and/or SR6 if at any time PSNH elects to do so. If
PSNH elects to install an HCl CEMS, the unit will be installed either in the stack, or at a location
in the ductwork where the HCI concentrations are representative of the emissions that exit to the
atmosphere. The HCI CEMS will be installed and certified according to the procedures and -
requirements in current EPA approved performance specifications.

Should PSNH choose to install an HC] CEMS, PSNH would remain in compliance with the HCI
limits through use of stack testing until such time that an HCl CEMS is installed and appropriate
certifications and initial compliance demonstrations are completed. The required certification
tests include a gas audit and a RATA performed in accordance with the applicable performance
specifications.

Initial compliance with the applicable HCI emission limit is achieved if the average of 30
consecutive boiler operating days of quality-assured HCI concentrations from the CEMS is at or
below the HCI emissions limit. HC1 CEMS hourly average output data will be collected for all
boiler operating hours with the exception of periods of CEMS quality assurance or quality
control (QA/QC) activities. The arithmetic 30-boiler operating day rolling average of all of the
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hourly average HCI CEMS output data collected during all nonexempt boiler operating hours
will be calculated and compared to the applicable HCI emission limit to demonstrate continuous

compliance.

PSNH will perform periodic quality assurance testing of each HCl CEMS following the initial
certification. The on-going quality assurance tests will be performed at the frequencies noted in

Table 5.

‘Quality Assurance Test

Table 5 — Performance Test Schedule

 Frequency

Conditions

Calibration Error Test

Daily (i.e., once every
operating day)

Not required when the unit is
not in operation

Gas Audit

Quarterly, (i.e., once every
valid operating quarter)

Consecutive quarterly audits
performed at least 30 days

apart, if practicable

Initial quarterly audit due in
the first valid operating
quarter following the quarter
in which CEMS certification
is completed

Maximum of three
consecutive non-operating
quarters are permitted

168 operating hour grace
period available

Relative Accuracy Test
Audit (RATA)

Annual (i.e., once every 4
operating quarters)

Test deadline may be
extended for non-operating
quarters, up to a maximum of
8 calendar quarters from the
quarter of the previous test

720 operating hour grace
period available

Note: A valid operating quarter is a calendar quarter with at least 168 unit or stack operating hours.

Page 13




The HCI CEMS will be considered out-of-control when any one of the acceptance criteria for the
required quality assurances tests is not met. Any process operating hour for which quality-
assured HCI concentration data are not obtained will be counted as an hour of monitoring system
downtime and data will not be substituted. ’

PSNH will use all HC1 CEMS data in calculations with the exception of data collected during:

. startup or shutdown periods (as defined by the Utility MATS rule);
. CEMS malfunctions or out of control periods; or
. repairs or QA/QC associated with CEMS malfunctions or out of control periods.

PSNH will develop a Quality Assurance/Quality Control (QA/QC) program consisting of a
written plan that describes in detail (or that refers to separate documents containing) complete
step-by-step procedures and operations for important QA/QC activities associated with the HC1
CEMS. At a minimum, the QA/QC plan will include procedures and recordkeeping
requirements associated with preventative maintenance, gas audits, and relative accuracy test
audits (RATAs). PSNH will follow the QA/QC requirements in 40 CFR Part 75 for ancillary
equipment such as flow rate monitors, diluent gas monitors, and moisture monitors.

PSNH will recertify the HC1 CEMS whenever a replacement or modification of the CEMS may
significantly affect the ability of the system to accurately measure or record pollutant
concentrations or other ancillary parameters. PSNH will also recertify the CEMS whenever a
replacement, modification or change to the flue gas handling system or the unit operation may
change the concentration or flow profile.

In the event that PSNH chooses to demonstrate compliance with metallic HAP limits through the
installation of an HCI CEMS, an addendum to Schiller Station’s existing site-specific Monitoring
Plan will be prepared and submitted to the Department. The monitoring plan will provide further
details on installation of the HCl CEMS, performance and equipment specifications, schedule for
conducting performance evaluations, quality control requirements, recordkeeping, and reporting.

24  GENERAL WORK PRACTICE STANDARDS

At all times, PSNH will operate and maintain SR4, SR6, and associated air pollution control
equipment and/or monitoring equipment in a manner consistent with safe and good industry air
emission control practices for minimizing air quality impacts. The work practice standards are
general requirements under the Utility MATS rule and therefore apply to SR4 and SR6 operation
under all compliance scenarios presented in this compliance strategy. The work practice
standards are described in further detail in the subsequent sections.
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2.4.1 Tune-Ups

In lieu of an emission standard for organic HAPs, the Utility MATS rule requires sources to
conduct periodic performance tune-ups based on the assumption that optimizing burner
performance will minimize the potential formation of dioxin and furan compounds in the boiler.
PSNH will conduct an initial tune-up of the SR4 and SR6 burners and combustion controls
followed by subsequent tune-ups at least once every 36 calendar months as required by
63.10021(e). All components of the initial tune-up will be completed no later than October 13,
2016 as part of the initial compliance demonstration. All components of subsequent tune-ups
will be completed within 36 months following the completion date of the previous tune-up. The
tune-up, at a minimum, will include the following:

e burner and combustion controls inspection with cleaning and replacement, as necessary;

e flame pattern inspection with burner adjustments, as necessary, for optimization;

e observe the damper operations as a function of cyclone and pulverizer coal feeder
loadings, with adjustments to dampers, controls, mills, pulverizers, cyclones, and sensors
as necessary '

e evaluate windbox pressures and make necessary adjustments;

e air-to-fuel ratio control system inspection to confirm proper functionality;

¢ combustion optimization to minimize CO and NOx, consistent with good utility
practices; and

e evaluation of pre- and post-tune-up concentrations of CO, NOx, and oxygen.

Recordkeeping and reporting requirements associated with the required tune-ups are discussed in
further detail in Sections 2.5 and 2.6.

2.4.2 Startup and Shutdown Procedures

The following is a summary of PSNH’s compliance status with the startup and shutdown
requirements as required by the Utility MATS rule. PSNH understands that the startup and
shutdown procedures are currently being reconsidered by the EPA and that our compliance
approach with respect to these procedures may be revised according to specific changes of the
final reconsidered Utility MATS rule.

Startup is defined as the firing of fuel in a boiler after a shutdown event for any purpose. Startup
ends when any of the steam from the boiler is used to generate electricity for any purpose.

The following procedures are currently required by the Utility MATS rule:
¢ Operation of all applicable continuous monitoring systems prior to firing any fuel; and
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e Use of only natural gas, propane, and/or distillate fuels for ignition; and
e Energize applicable control equipment (except dry sorbent and activated carbon injection
systems) once SR4 and/or SR6 burn coal, or sooner.

Only those continuous monitoring systems and control systems that are either directly measuring
or controlling emissions regulated by the MATS rule, or indirectly providing data to demonstrate
compliance with the MATS rule will be subject to the startup conditions noted above. PSNH
will use only natural gas, propane, and/or distillate fuels to ignite the boilers and will energize
applicable control equipment (i.e., ESP in its startup mode) prior to burning coal in SR4 or SR6.
Dry sorbent injection (including activated carbon, Trona, and/or sodium bicarbonate) systems
will be started appropriately to comply with relevant standards applicable during normal
operation. A description of the startup conditions of the dry sorbent injection systems will be
developed following system installation, commissioning, and testing.

Shutdown is defined as the cessation of operation of a boiler for any purpose. Shutdown begins
either when none of the steam from the boiler is used to generate electricity for any purpose, or
at the moment when fuel is no longer being fired into the boiler, whichever occurs first.
Shutdown ends when there is both no electricity being generated and no fuel being fired in the
boiler.

The data collected by any CEMS during startup and shutdown periods (as defined by the Utility
MATS rule) will not be included in emission averages that will be compared to the emission
limits identified in Section 2.1.

2.5 RECORDKEEPING

PSNH will keep records in a form suitable and readily available for expeditious review for a
period of 5 years following the date of each occurrence, measurement, maintenance, corrective
action, report, or record.

In addition to the monitor-specific recordkeeping requirements presented throughout this
compliance strategy, PSNH will keep the following records:

Regulatory Citation | ~ Recordkeeping Requirement

e A copy of each notification and report submitted to comply with

General: o
Utility MATS '

63.10031(g), and
63.10032(a),(d),(g),

and (h) e Monthly record of fuel amount and type
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Regulatory Citation

Recordkeeping Requirement

Record of all required measurements needed to demonstrate
compliance with performance testing standards including but not
limited to fuel analyses, or other compliance demonstration and
performance evaluations as required in 63.10(b)(2)(vii).

Record of the number, duration, and description of each
malfunction of an operation (process equipment) or the air
pollution control and monitoring equipment which caused or may
have caused any applicable emission limitation to be exceeded.

Records of actions taken during periods of malfunction to
minimize emissions in accordance with 63.10000(b) including
corrective actions to restore malfunctioning process and air
pollution control and monitoring equipment to its normal or usual
manner of operation.

Work Practice
Standards:
63.10021(e)(8),
63.10032(f) and (i)

Record of date of initial and subsequent tune-ups

Record of the concentrations of CO and NOx in the effluent
stream before and after combustion system adjustments

Record of corrective actions taken as part of combustion
adjustments

Record of the type and amount of fuel used over the 12 month
period prior to any adjustment made as part of a tune-up

Record of the occurrence and duration of each startup and/or
shutdown and the type and amount of fuel used during each

- startup or shutdown

Stack Testing
63.10004(b)(4), and

63.10005(b)(5)

Record of all parameters needed to convert pollutant
concentrations to units of the emission standard (e.g., stack flow
rate) for the entire performance test period

Documentation demonstrating that SR4 and SR6 configuration,
control devices, and fuel(s) have remained consistent with
conditions since the prior performance test was conducted.
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Regulatory Citation Recordkeeping Requirement
e Record of all parameters needed to convert pollutant
concentrations to units of the emission standard (e.g., stack flow
rate) for the entire performance test period.
General CEMS
(including sorbent e Monitoring data and calculated averages to show continuous
traps): compliance with each applicable emission limit.

63.10005(b)(4), and
63.10032(b),(c)

Date and time that each deviation started and stopped, and
whether deviation occurred during a startup, shutdown,
malfunction, or other period.

Hg Sorbent Traps
and CEMS
Appendix A —
54.22and 7.1

Hg Sorbent Traps and CEMS

Maintain a file of all measurements, data, reports, and other
information required by Appendix A for 5 years

Monitoring Plan records and updates (including hard copy records
of schematics showing location of system and test ports, data flow
diagrams, test protocols, and monitor span and range calculations)

Operating parameter records, as applicable (such as date, hour,
unit operating time, hourly gross unit load, and F-factors)

Hg emissions records for each operating hour, as applicable:
o date and hour;
o monitoring system and component identification codes;
o quality-assured hourly Hg concentration;
o special codes indicating whether or not a quality-assured
Hg concentration is obtained for the hour;
data availability as a percentage of unit operating hours;
o hourly stack gas moisture content; and
o hourly CO2 or O2 concentrations.

O

Reference method readings for each test run and calculated results
for all RATAS (including records of test dates, raw reference
methods, monitoring system data, results of sample analyses and
records of sampling equipment calibration)

Certifications and on-going Q/A tests associated with all gas flow
rate, diluent gas, and moisture monitoring systems
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Regulatory Citation

Recordkeeping Requirement

Hg Sorbent Trdps Only

Additional Hg emissions records for each operating hour
(applicable to Sorbent Traps only):
o average flow rate of stack gas through each sorbent trap;
o gas flow meter reading at the beginning and end of the
collection period and at least once in each unit operating
hour during the collection period; and
o ratio of the stack gas flow rate to the sample flow rate.

Results of all analyses of the sorbent traps used for routine daily
operation of the system and information documenting the results
of all leak checks and other applicable quality control procedures

Hg CEMS Only

Reference values, monitor responses, and calculated calibration
error values (with flag to indicate elemental or oxidized Hg) for
all required calibration error tests

Reference values, monitor responses, and calculated linearity
error or system integrity error values for all linearity and system
integrity checks

Documentation of how each component of the Hg CEMS will be
adjusted to provide correct responses to calibration gases after
routine maintenance, repairs, or corrective actions.

PM CEMS:
63.10010()(5)(ii)

Results of PM CEMS system performance tests, audits,
calibrations, dates, and duration of periods when the PM CEMS is
out of control to completion of the corrective actions necessary to
return the PM CEMS to operation consistent with the site-specific
monitoring plan.

HCI1 CEMS:
Appendix B - 10.1

Maintain a file of all measurements, data, reports, and other
information required by Appendix B for 5 years

Monitoring Plan records and updates (including hard copy records
of schematics showing location of system and test ports, data flow
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‘Regulatory Citation |

Recordkeeping Requirement

diagrams, test protocols, and monitor span and range calculations)

Operating parameter records, as applicable (such as date, hour,
unit operating time, hourly gross unit load, and F-factors)

HCI emissions records for each operating hour, as applicable:

date and hour;

monitoring system and component identification codes;

quality-assured hourly HCI concentration;

special codes indicating whether or not a quality-assured

HCI concentration is obtained for the hour;

data availability as a percentage of unit operating hours;

o hourly stack gas volumetric flow rate records, as needed to
convert HCI concentrations;

o hourly stack gas moisture content, as needed to convert
HCI concentrations; and

o hourly CO2 or O2 concentrations, as needed to convert
HCI concentrations.

O O O O

O

Reference values, monitor responses, and calculated calibration
error values for all required calibration error tests

Date and time of each spiked and unspiked sample, audit gas
reference values, and uncertainties for all required gas audits

Reference method readings for each test run and calculated results
for all RATAs (including records of test dates, raw reference
methods, monitoring system data, results of sample analyses and
records of sampling equipment calibration)

Certifications and on-going Q/A tests associated with all gas flow
rate, diluent gas, and moisture monitoring systems
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2.6  REPORTING

In addition to the monitor-specific reporting requirements presented throughout this compliance
strategy, PSNH will submit the following reports:

‘Regulatory Citation |

- Reporting Requirement

General:
63.10030(b) and (e),
63.10031(c) and (e),
63.10009(j)(2), and
Appendix A and B

Initial Notification not later than 120 days after April 16, 2012
(submitted on August 13, 2012).

Notification of Compliance Status containing the results of the
initial compliance demonstration within 60 days of completion.

Compliance summary report for compliance with emission
limitations and/or work practice standards and deviations (submit
along with or as part of semiannual monitoring report required by
Schiller Station’s Title V Operating Permit TV-0053). First
report period begins April 16, 2015 through December 31, 2015.
The first report must be postmarked or submitted electronically
by January 31, 2016. Subsequent reports will cover semi-annual
reporting periods from January 1 through June 30 (report due July
31) or July 1 through December 31 (report due January 31).

Submit Emissions Averaging Plan 120 days prior to applicable
compliance date (or 120 days prior to date when averaging first
begins, if later than compliance date). At any time after the
Department’s approval of an Emissions Averaging Plan, PSNH
may demonstrate compliance with the applicable emission limits
through either individual emission concentrations from SR4 and
SR6, or through the use of emissions averaging in accordance
with the approved plan.

Work Practice
Standards:
63.10006()

Report the results of performance tune-ups within 60 days after
the completion of the tune-up.

Stack Testing:
63.10006(),

63.10030(d), and
63.10031()

Notification of Intent to conduct a performance test at least 30
days before the performance test is scheduled to begin, including
a site-specific test plan per Env-A 802 and report the results of
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63.10000(d)(1),
63.10006()),
63.10030(d),
63.10031(f), and
Env-A 808.04

Regulatory Citation | , Reporting Requirement - ,
subsequent performance tests within 60 days of the completion of
the test.

Submit Monitoring Plan at least 90 days prior to system
General CEMS installation. The Mf)n.itorir.lg Plan yvill be sx.lbn?itted as an
addendum to the existing site-specific Monitoring Plan for
(including sorbent Schiller Station.
traps):

Submit revisions to the Monitoring Plan either prior to or
concutrent with the quarterly report for the calendar quarter in
which the update is required.

Notification of Intent to conduct a performance evaluation test at
least 30 days before the performance evaluation test is scheduled
to begin, and report the results of subsequent performance
evaluation tests within 60 days of the completion of the test.

Sorbent Traps and

Submit results of all required certification, recertification, and
quality-assurance tests (except daily quality assurance tests) either
prior to or concurrent with the relevant quarterly report

Submit quarterly reports within 30 days following the end of each
calendar quarter (beginning with the report for the calendar
quarter in which the initial compliance demonstration is
completed). Quarterly reports shall include the following

Hg CEMS: ) .
Appendix A —7.2.4 information: ,
and 7.2.5 o datfe . of ‘rep01.'t gen.erat.lon; '

o facility identification information;

o information applicable to the Hg emission measurement
methodology used and the units of the Hg emission
standard;

o results of all daily calibration error tests and daily flow
monitor interference checks, if applicable; and

o acompliance certification.

PM CEMS:

63.10031(D(2)

Report quarterly results for PM CEMS within 60 days after the
periods ending March 31, June 30, September 30, December 31.
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Regulatory Citation , ‘ Reporting Requirement

¢ Submit results of all required certification, recertification, and
quality-assurance tests (except daily quality assurance tests) either
prior to or concurrent with the relevant quarterly report.

e Submit quarterly reports within 30 days following the end of each
calendar quarter (beginning with the report for the calendar
quarter in which the initial compliance demonstration is

HC] CEMS: completed). Quarterly reports shall include the following
Appendix B-11.4 information:
and 11.5 o date of report generation;

o facility identification information;

o information applicable to the HC] emission measurement
methodology used and the units of the HCI emission
standard;

o results of all daily calibration error tests and daily flow
monitor interference checks, if applicable; and

o acompliance certification.
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3.0 COMPLIANCE CERTIFICATION

PSNH specifically states its commitment to operate Schiller Station in compliance with all
applicable requirements of the regulation listed in Section 1.2 of this compliance strategy and to
meet all applicable requirements that become effective during the term of its operating permit.

The undersigned certifies that, based on information and belief formed after a reasonable inquiry,
the source will be in compliance with all applicable regulations on or before the applicable
compliance dates referenced herein.

(o U, H ey

Signature
Vice Presidenk - Generation (oj5] 4
Title Date
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