ya.

/—7

» Los Alamos
NATIONAL LABORATORY
————— (37.0%4) ~

LA-UR-16-28894

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

Emissions Inventory Report Summary for Los Alamos National Laboratory
for Calendar Year 2015

Whetham, Walter Wiley

Report
Environmental Programs

2016-11-18 (rev.1)




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC for

the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



LA-UR-16-28894
November 2016

Emissions Inventory Report Summary
for Los Alamos National Laboratory
for Calendar Year 2015




Prepared by the Environmental Protection Division

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by
the Los Alamos National Security, LLC, for the National Nuclear Security Administration of the

U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance of this article,

the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to
publish or reproduce the published form of this contribution, or to allow others to do so, for

U.S. Government purposes. Los Alamos National Laboratory requests that the publisher identify
this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos
IDWLRQDO /DERUDWRU\ VWURQJO\ VXSSRUWY DFDGHPLF I1Ut
institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee
its technical correctness.



Emissions Inventory Report Summary for LANL for Calendar Year 2015

CONTENTS

F = Y I =\ G L PP OPPPPTPTTRPP 1
I S =T (U] F= 1] Y = 7= T £ SR 1

1.2 Contents of Annual Emissions InventorybBuittal................cevvviviiiiiiee e 3

1.3 Contents of the Senainnual Title V Operating Permit Emissions Reports..................... 3.

2.0 REPORTED EMISSION SOURGCES........ii ittt a e e e e e e a e e e aan s 3
2.1 POWET PIANL.......co e e e e e e e e e e et e e et e e e e e ee e 4

2.2 Small Boilers and HEALEIS.........c..vvuviiiiiiiiiiieei e e ceee e mmme e 5

2.3 ASPRNAIL PIANL.......eiiiiiiiiiii e eee e mmme e e e e e e e e aaaeaeaaaeaaees) 6.

2.4 Data DISINTEGIatOr..........oooiiiiiiiiiiee s eeee s e s s e e e et e e e e e e e e e s eee s e e s s e e e e e e e aeaas 6

AT L= o | (== 1= SN 6

2.6 Permitted BerylliuraMachining Operations.............ccccoooeiiiiiiceeivneinces s vmmmeeeeeeeen o

N A €= 1= = 11 = S 7

2.8 CombBUSHION TUIDINE......co i mrrr e e e e e e e e e e e e e e e e e e e e e e e seeese e anaananaanad 8

2.9 Emissions from Chemical USEe ACHVILIES.........uuuurriuiiiiiiiimeeeeeeeeeeieeeeee e s ceeeseeeenaes 8
pZA e TRt R V@ T O =l 017 o 8

2.9.2 HAP EMISSIONS.....ccoiiiiiiiiiii ettt rmmmn e e et e e e e e e e e e eeeeeesannnsaneeeeas 10

2.9.3 HAP MELAIS......uiiiiiiiiiiee e ceeer ettt e e e e e e e e e e e e e e e mn e n e aaaaaas 10

2.10 EmISSIONS SUMMANY DY SOUICE. ......ceiiiiiiiiiiiietieeee it e e et emee e e e e eeee s 11

3.0 REPORTING EXEMPTIONS .. ..ttt e e e e et s e e e e e e et s e e e e e e e e st seeeeeeaannanns 12
G 700 N = T =T = PP 12

R J A 1= =] = 0] £ F TP 13

G TR TV @ T =l 4171 o o 13

34 HAP EMISSIONS . .cittiiii ittt e eeeeie e e e e ettt e e e e e e e eteeeeeese e sttt e eeeeees st bs s mmmesrannneeeeeeesnnns 14

G TR T - V] £ 14

4.0 EMISSIONS SUMMARY ettt s e e e ettt s e e e e et e ettt e s e e et aeatat s e eeeeeaastaaeeaaeeansannaaeens 15
4.1 2015 EMISSIONS SUMIMEAIY. ...ccttiieeeiiiiiititteimeessseeeeeeeeeesaassnssssssmeessseeeeeeeesaaaannnssseseaanseees 15
L L i TSR 19
ATTACHMENT A: Emission Calculation Worksheets for Individual Emission Units — .......ccccccveeeen... 21
ATTACHMENT B: 2015 Annual Emissions Inventory Submittal to NMED — .........ccccccovoiiiiiiieien, 35

ATTACHMENT C: 2015 Semi-annual Emissions Reports Submitted Under Title V Operating
PEITIIE REQUITEITIEIES  ....evveee e e it e e e e ettt e e e e e s et e e e e e s e st e bae et e e e e e aaansstaeaaeaeeeaassstannneeeeesannssnnees 91

LA-UR-16-28894 iii



Emissions Inventory Report Summary for LANL for Calendar Year 2015

Figures

Figure 2.21. TA-3 POWET PlANL........oiiiiiiiiiiiee e eeeercce s s e e e e e e e e s e e e e e e e aaea e e s aerr bbb rnnnreeaeaaeeeeeens 5

Figure 2.91. Example of a laboratory fume hood at LANL.............ovviiiiiiiiiin e 8

Figure 4.11. Emissions of criteria pollutants by source in 2015.............ccceiiiiiiiiccceeeieeecceeeeeceeeee, 16

Figure 4.12. Comparison of faciliwvide annual reported emissions from 2006 to 2Q15............... 17

Figure 4.13. VOC and HAP emissions from chemical use from 2006 to 2015...............ccoevvceeeee. 18

Tables

Table 2.01. 6RXUFHYVY ,QFOXGHG LQ /$1/9V $QQAXD@npBdAlVVLRQV ,QYH

TR [T A TS R LT 01 ] =3 4
Table 2.161. Summary of LANL 2015 Reported Emissions for Annual Emissions Inventory....11
Table 2.122. Summary of LANL 205 Semiannual Emissions as Reported Under Title V

Operating Permit REQUIFEMENTS........ciiiiiiiie i erer e 11
Table 3.31. Exemptions Applied for Chemical Use ACHIVILIES............cevvvveviiivieemei e, 14
Table 4.21.  LANL Facility-Wide Criteria Pollutant Emissions for 2015...............oooooee v v, 15
Table 4.22. LANL HAP Emissions from Top Five Chemicals Used in 2015............ccccvvvvvieeen. 15

iv LA-UR-16-28894



Emissions Inventory Report Summary for LANL for Calendar Year 2015

Acronyms
AIRS
AQB
CAS
CFR
CMRR
CO
EPA
FGR
HAP
hr
LANL
Ib
mmHg
NMAC
NMED
NOy
PM
PM, s
PM;o
PSD
R&D
RLUOB
SQ
SO,
TA
TSP
pm
VOC

yr

Aerometric Information Retrieval System

Air Quality Bureau

Chemical Abstracts Service

Code of Federal Regulations

Chemistry and Metallurgy Research Replacement (Facility)
carbon monoxide

United StatesEnvironmental Protection Agency

flue gas recirculation

hazardous air pollutant

hour

Los Alamos National Laboratory

pound

millimeter of mercury

New Mexico Administrative Code

New Mexico Environment Department

nitrogen oxides

particulate matter

particulate matter with diameter less than 2.5 micrometers
particulate matter with diameter less than 10 micrometers
Prevention of Significant Deterioration

research and development

Radiological Laboratory/Utility/Office Building

sulfur oxides

sulfur dioxide

Technical Area

total suspended particulates

micrometer

volatile organic compound

year

LA-UR-16-28894



Emissions Inventory Report Summary for LANL for Calendar Year 2015

This page intentionally left blank.

Vi

LA-UR-16-28894



Emissions Inventory Report Summary for LANL for Calendar Year 2015

EMISSIONS INVENTORY REPORT SUMMARY FOR
LOS ALAMOS NATIONAL LABORATORY FOR CALEN DAR YEAR 2015

by
Environmental Stewardship  Group

ABSTRACT

Los Alamos National Laboratory (LANL) is subject to annual emissions reporting
requirements for regulated air pollutants under Title 20 of the New Mexico
Administrative Code, Chapter 2, Part 73 (20.2.73 NMAC), Notice of Intent and
Emissions Invemtry Requirements. The applicability of the requirements is based on
LANL 1 Wotential to emit 100 tons per year of suspended particulate matter, nitrogen
oxides, carbon monoxide, sulfur oxides, or volatile organic compounds. Additionally, on
April 30, 2004,LANL was issued a Title V Operating Permit from the New Mexico
Environment Department/Air Qugt Bureau, under 20.2.70 NMAC and tpermit was
revisedon February 27, 2015This Title V Operating Permit (Permit N&®106R2)
includes emission limits andperating limits for all regulated sources of air pollution at
LANL. The Title V Operating Permit also requiresmiannualemissions reporting for

all sources included in the permit. This report summarizes both the annual emissions
inventory reporting anthe semtannualemissions reporting for LANL for calendar year
2015 /$1/1%015 emissions are well below the emission limits in the
Title V Operating Permit.

1.0 INTRODUCTION

1.1 Regulatory Basis

Los Alamos National Laboratory (LANL or the Laboratorysmaported on air pollutants generated from

its operations since the 1970s when Air Quality Control Regulation 703, Registration of Air Contaminant
Sources, was promulgated. According to the regulatiienl.aboratory was required tegister air
pollutantsources that emitted more than 2,0080dér yar of any air contaminant. Thiegulatory

requirement later evolved into Title 20 of the NElexico Administrative Code, Chapt2r Part 73

(20.273 NMAC), Notice of Intent anBmissbns Inventory Requirements. Thbjective of the reporting
requirement is to provide emissions data to the New Mexico Environment Department (NMED)/Air
Quality Bureau (AQB) so its staff can determine whether LANL meets state and federal air pollutant
standrds.

Annual emissions inventory reporting requirements under 20.2.73 NMAC apply to any stationaryredurce
X has been issued a construction permit under 20.2.72 NMAC,;

X has been required to file a Notice nfdnt under 20.2.73.200 NMAC,; or

LA-UR-16-28894 1
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X emits in excesef
A 1 ton per year of lead or
A 10 tons per year of
f total suspended particulates (TSP)
particulate matter (PM) with diameter less than 10 micrometers(PM
PM with diameter less than 2.5 micrometers (M
sulfur dioxide(SO,),

nitrogen oxides (NQ,

~ ~n ~ —

carbon mongide (CO) or
f volatile organic compounds (VOCSs).

The annual emissions inventory must be submitted to NME/ Ay April 1 of each yearTheNMED/

AQB enters the datatmthe Aerometric InformatioRetrieval System (AIRSHPA 2015. This

naionwide system, administed by théJnited StatesEnvironmental Protection Agency (EPA), is used to

KHOS HQVXUH DPELHQW DLU TXDOLW\ VWDQGDUGY DUH PDLQWDLQ
AIRS is a large air pollution database that contains infoomarequirements, and data ain pdlution

and air quality in the United States and various World Health Organization member countries. The

program is operated by the EPA and state/locada@iution control agencies. THERS database tracks

HDFK VWDWHTV SUR JU hidvnaniaimng Dlatiendl Arbienal Quaty Sandardsor

criteria pollutants. ThRe6c DWDEDVH LV DOVR XVHG DV D WRRO WR KHOS LPSUR
enabling program members to access and compare past data and view data from other states.

Additionally, on April 30, 2004, LANL was issued a Title V Operating Permit from the NMED/AQB,
under 20.2.70 NME&. The NMED/A@B issued aevisedpermit(P106R2; NMED 2015 on February
27,2015 A condition of the Title V Operating Permit is that LANL musbsiit semiannualemissions
reports to NMED documenting that emissions from all permitted sources are belowequmkamiission
levels. Section A109.Bf the permit states:

3$ 6 HAMRnual Reporof actual emissions fromll permitted sources unless otherwise
specified in this permit is due within 90 days following the end of evanpith reporting
period as defined at Condition A109.A. Emission estimates of criteria polliNaptCO,

SO, VOC, TSP, PMy, and PM s shall not inclué fugitive emissions. Ensgons

estimates of HAPs shall include fugitive emissions. Emission estimates shall not include
Insignificantor Trivial Activities, except that facilityvide emissions from all natural gas
combustion sources shall be estimated. The reports shall inctusieparison of actual
emissions that occurred during the reporting period with the fauilite allowable
HPLVVLRQ OLPLWY DW 7DEOH % °

In 2004, the Laboratory began submitting themiannualemissions reports as well as the annual
emissions inventoryl here are a few differences in which sources are included in the two emissions
reports. These differences are explained in the following sections.

2 LA-UR 1628894
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1.2 Contents of Annual Emissions Inventory Submittal

NMED requested that LANL submit annual emissions inwgndiata for2015via electronic format for
entry into AIRS. The information required for submittal includes the following:

x facility name,organization name, and agency, ID
x facility contact information;
X signed certification statement by a respondiaddity official; and

X specific information for each emission unit sucliuee type, materials processed, materials
consumed, fuel heating value, percent sulfur of fuel, percent ash of fuel, percent carbon content,
and details of operating schedule.

This annual emissions inventory submittal includes air pollutant data for Piyh, PM, s, CO, NQ,
sulfur oxides (S¢Q), VOCs, berylliumandhazardous air pollutants (HAP

1.3 Contents of the Semi-annual Title V Operating Permit Emissions Reports

ThesemiannualTitle V Operating Permit emissions reports inclagtual estimatedmissions for the

reporting period for each emission source or source category included in the Title V Operating Permit. For
each source category, the actual emissions are comp#hesimission imits listed in the permit.

Theemissions are calculated using operating data from logbooks and records maintaited on

All emission calculations are consistent with calculation methods used for the annual emissions inventory.

Thesemiamualemissions reports include a few source categories not included in the annual emissions

inventory.For the first Title V permit,ite Laboratory requested emission limits in their Title V Operating

Permit for two source categories that are consideggrificant sources for the annual emissions

inventoly. These source categories ajsmall boilers and heaters aRistationary standby generators.

LANL requested emission limits for these source categories to obtain fedmridlgeable limits that

would keep the Laboratory under the major source threshold for Prevention of Significant Deterioration
36' DSSOLFDELOLW\ 10$& /$1/9V DFWXDO HPLVVLRQV IURP

historically been very low; however, without federadigforceable limits on their operation, the potential

to emit from these sources was quite high. To demonstrate that LANL is below the PSD applicability and

is in compliance with the emission limits placed on these emission sources, LANL now must include

these emissions in ttemiannualTitle V Operating Permit emissions repo8MED removed the

stationary standby generators from the PR20Qpermit.

2.0 REPORTED EMISSION SOURCES

Table206 VKRZV WKH HPLVVLRQ VRXUFH \2015arn@aKemisstons @vantsrid /DERUD W
(LANL 20164) and the2015semiannualemissions reportd ANL 2016b and2016c). The source
categories and the methodology used to calculate emissions are described in the following sections.

The following subsections describe esion sources included in tB815emissios inventoy andsemt
annualemissions reports and emission calculation owadtogy for each source type.siimmary table of
actual reported emissions by source is includegection2.12. Attachment A includes wksheets
showing detailed emission calculations for individual emissions sources. A copy2@flfhemissions

LA-UR-16-28894 3
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inventory as submitted to NMED is presented in Attachment B 20h&semiannualemissions reports
are included as Attachment C.

Table 2.0-1. 6RXUFHV ,QFOXGH @015@nhédl Efrissions Inventory and
Semi-annual Emissions Reports

Included in Annual Included irSemiannual
o . Comment
Emissions Inventory Emissions Reports
Power Plant (TA-3) Power Plant (TA-3) n/a®
Boilers greater than All small and large boilers and heaters | Small boilers less than 5 MMBTU/hr are
5 MMBTU/hr® (14 units) (approximately 175 units) exempt from annual emissions inventory
requirements (see Section 3.1).
Asphalt Plant Asphalt Plant n/a
Degreasers Degreasers n/a
Data Disintegrator Data Disintegrator n/a
Permitted Beryllium Sources | Permitted Beryllium Sources n/a
Facility-wide Chemical Use Facility-wide Chemical Use The semi-annual emissions reports also
include separate emission data for the
CMRR-RLUOB building.
Process Generators and Process Generators n/a
Stationary Standby
Generators
TA-3 Turbine TA-3 Turbine n/a

a: n/a = Not Applicable. b: one million British thermals units per hour.

2.1 Power Plant

The Laboratory operatespowermlantat Technical AreaTA) 3. Thepowerplant produces steam for
heating and electricity for much of the Laboratory when sufficient power from outside sources is not
available.The heat produced frothe power planis used for comfort heat and hot water andugpsrt
facility processesThe powerplant has three boilers that are fueled primarily with natural gas with No. 2
fuel oil as a backupl'he Laboratory operated a second power plant aeTthatwas shut down in 2007.

For the2015emissions inventory, NMB requested that emissions from natural gas and No. 2 fuel oil be

reported separately for the boilers located at each gfdlerplants.The TA3 powerplant was

RULJLQDOO\ LQFOXGHG LQ /$1/7V H P IWheri&nififitafor @ WaRtiwasDV D VL Q
made in 2001, the TR powerplant was separated into three separate units for emissions reporting
purposesBecause each of the three boilkas the capabilitof burning either natural gas No. 2 fuel

oil, the TA-3 powerplant is now repded as six unitfEQPT-24, EQPT-25, andEQPT-26 for the natural

gas ancEQPT-137,EQPT-138, andEQPT-141 for the No. 2 fuebil).

Actual estimatedzmissions are calculated on the basis of metered fuel consumption and emission factors.

The primary sourcef emission factorsis AP WKH (3$1V &RPSLODWLRQ RI $LU 3ROO>
FactorgEPA 1998. However, emission factors from stack tests conducted at tk&plowerplant when

burning natural gas were also used, as appropriate.

4 LA-UR 1628894
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The TA-3 powerplant has historically been the largest sourc®©f emissions at the Laboratory.

In 2002 a voluntary project to install pollution control equipment on the three boilers at tH3gpdWer
plant was completed. The three boilers were fitted with flueg@culation (FGR) equipment to reduce
NO, emissions. Stack testing fbiO, and CO was conducted before FGR equipment was installed and
again after it was operational. Based on these stack test results, FGR iOueedssions by
approximately64% Figue 2.1-1 shows a picture of the FApowerplant building and stacks.

Figure 2.1 -1. TA-3 power plant.

2.2 Small Boilers and Heaters

The Laboratory operates approximat&Bbsmall boilers and heaters, used primarily for seasonal comfort
heat. Most of thdoilers are exempt from permitting requirements because of their small size and use as
comfort boilers and are not included in the annual emissions invetitugyexemption analysis applied to
boilers is discussed fBection 3.1of this report.

Theboilersthat are not exempt amdported in th015annual emissions inventory include the
following:

X two boilers at TA53 EQPT-11 andEQPT-12),
X two boilers at TAS5 EQPT-29 andEQPT-30),

x five boilers athe Chemistry and Metallurgy Research ReplaceméMRR) Facility (EQPT-90,
EQPT-104,EQPT105,EQPT-106, ancEQPT-107), and

X two boilersat TA-16 EQPT-53andEQPT-134).

All of the reported boilers burn natural gas. Operating logs of lafttelaused for the TA5 and the

CMRR boilers were used to quantiémissions from these units. Fuel use for all other boilers was
estimated based on the total amount of natural gas used by the Laboratory minus the amount supplied to
metered sources. The amount of natural gas left after subtracting out metered souapgmitiased to

the various boilers based on their size. Siieally all of the small boilers argeasonal boilers used for
building heating, it was assumed they would all operate approximately the same amount of time over the
course of the year. Someeission factors were available from stack tests$b84 some were provided

by the boiler manufacturer (Sellers Engineering Company)ttencest were taken from Ad2

LA-UR-16-28894 5
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(EPA1998). Copies of spreadsheets showing fuel use and emission factors for eacirdailcluded in
Attachment A

For thesemiannualemissons reports, emissions from small boilars included as a source category.
These boilers include TA6-1484BS-1, TA-16-1484BS-2, TA-53-365-BHW-1, TA-53-365-BHW-2,
TA-55-6-BHW-1, TA-55-6-BHW-2, CMRR-BWH-1, CMRRBWH-2, CMRRBWH-3, andCMRR-
BWH-4. Additionally, emissions from each ttie CMRR boilers are included agparateource
categoriesTo estimate emissionall unmetered fualise was multiplied by A2 emission factors for
small boilers burning naturajas(EPA 1998).Total emissions otach pollutant from all boilei@nd
heaters in this source category were then summed and reportedsemta@nualemissions reports

2.3 Asphalt Plant

The TA-60 asphaltplant (EQPT-116)began operations in July 200Fhis unit replacedhe TA-3 asphalt
plant which was dismantled and removed in September 2868mation on the amount of asphalt
produced and theduration of daily operatioat the TA60 asphaltplant was provided as part of a monthly
site support contractalata deliverablelhe total asphalt produced 2915was471tons.

The emissions from the asphalt plant include criteria polluthi@@g, and CONone of the emissions
were significant in regard to the overall Laboratory emissithe.largest pollutant emitted from the
asphalt plant was CO atl0tons per year.

2.4 Data Disintegrator

The data disintegrator is included in 2@L5emissions inventory &sQPT-89. Operatbn of this source

started in August 200&£missions are calculated using the methodology described damigjireal permit
application datd June 23, 200Emissions of PMPM,,, andPM, sare calculated based on the number of
boxes shredded, the amountoft estimated to enter the exhaust (provided by the manufacturer), and the
control efficiency of the cyclone and baghouse (also provided by the manufacturer). The permit
application includd PM, semission estimate3herefore, an emission methodology hade developed

for the emission inventory reportinyo specific PM size distribution data were availablewever, the
manufacturer reported that dust into the exhaust would be in the size range of#rtdB23ed on visual
observation and engineeripgdgment, a particle size distribution in the exhaust was estimated as follows:

X PM2_5 15%
X PMg 90%
x TSP 100%

The number of boxes of material shredded is providedmonthly data deliverable from the site support
contractor. The total number of boxes sliled at the data disintegrator2@15was1,486.

25 Degreasers

The halogenated solvent cleaning machine abbas a capacity of 1Bersand is registered with
NMED/AQB as required under the National Emissions Standardddzardous Air Pollutantd0 Code
of Federal Regulation€FR) 63 Subpart T, Halogenated Solvent Cleaning. The solvent used in the
machine, trichloroethylene (Chemical Abstracts Service [CAS] N@178), is a VOC and a HAP. This

6 LA-UR 1628894
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emission unit is included in the annual emissionsntory aEQPT-21. LANL uses a mass balance

approach to estimate emissions. Logbooks are kept on the amount of solvent added and removed from the
machine. Additionally, solvent levels the machine are logged montHlANL has two additional

halogenaté solvent cleaningnachines registered with NMEDhese units were not operationmal015

The emissions from the TB5 degreaser for this reporting period @r&lbs or 0.003tons per year. This

source category is reported in both the annual emissigeatory and theemiannualemissions reports.

2.6 Permitted Beryllium -Machining Operations

The Laboratory operateé permitted berylliummachining operations that are subject to 40 CFR 61,
Subpart C, and National Emission Standards for Beryllium. Emissions reported for the Beryllium Test
Facility (ACT-3) are from actual stack emissions measurements. Emissions forrgje¢ Fabrication

Facility (ACT-2) are from initial compliance stack testing and are reported as permitted emission levels.
In addition, emissions from the Plutonium Facili®yQT-6) are reported at permitted emission levels.
Foundry operations within thdWRonium Facility did not occur during this reporting peridtie Sigma
Facility (ACT-41) includes emissions from electroplating, chemical milling, and metallographic
operationsTotal emissions from all permitted beryllium operations are included isetheannual

emissions reports.

2.7 Generators

LANL haselevenpermittedinternal combustion enginéscluding four generatorsocatedat TA-33,
three generators located@VIRR Radiological Laboratory/Utility/Office Building (RLUOB)hree
generators locat at TA55, and one generator located at-Z& The originalTA-33 generator was
installed in May 2006 and it was repladadecembef015by a Cummins Ptable Diesel Generator
The new generatdEQPT-146) operated for 2.5 hours 2015 Permit No. 21952 was issued in August
2007 for three more units at T28 (EQPT-119,EQPT-120,andEQPT-135) andhey operated for a total
of 333.8hours in2015

LANL has three permitted generat(EQPT-128 EQPT-153, andEQPT-154)located at th&kLUOB
facility, which began operating 2012 The generators were added to the newest Title V Operating
Permit and included ibhoththe semiannual emissions repahd emissions inventory repofthethree
generators operated for a totalédt.3hours in2015

The other four permitted generators at LANL are located ab3 f£QPT-143, EQPT-155, andEQPT-
156) and TA48 (EQPTF147). The TA55 generatorsperated for a total of 19.6 hours in 2015 and the
TA-48 generator did not operate.

The Laboratory maintains approximat@y stationary standby generators that are considered exempt
sources under the Construction Permit regulations (20.2.72.202A¢CN These sources are included in

/'$ 1/ 1 &hnual emissions inventory repdstt not in tle semiannual emissions repoAll stationary

standly generators at LANL are test on a routine schedule to ensure they are operational and will

function properly if needed. All units are equipped with hour meters to document how many hours they are
used The Laboratory maintains records osemiannualbasis to document hour meter readings. The

number of hours each generator is used in a reporting period is multiplied-4% éission factors for
dieselfired internal combustion engines or nategatfired internal combustion engin@SPA 1996.

LA-UR-16-28894 7
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Emissions are then summed for each pollutant and reported serthh@nnualemissions rgorts for this
source category

2.8 Combustion Turbine

LANL has one combustion turbine located at theJ power plan{EQPT-112). A revised construction
permit was issued by NMED July 2004 to add the3éombustion turbine as a new permitted source.
This unit started operations in September 2@ddission calculations are based on the initial stack
compliance tests perfoed in 2007, AR42 Tables 3.22a and 3.13, and information provied by the
manufacturerln 2015 this combustion turbine operated &#8.2hours.

2.9 Emissions from Chemical Use Activities

A significant amountRl WKH /DERUDWRU\Y{V ZRUN LV GHYRWHG WR UHVHDUF
Varying operating parameters, as well as amounts and types of chemicals, are used in these activities.

R&D activities occur at virtually all technical areas within the Lalany, typically in small quantities in

laboratory settings. Figure®1 shows a typical laboratory at LANL where chemicals are used.

Figure 2.9 -1. Example of a laboratory fume hood at LANL.

For the purposes of annual emissions inventory reportinggequipment number has been assigned for
all R&D chemical useACT-7). Facilitywide chemical use emissions are reported on both the annual
emissions inventory and tlsemiannualemissions reports. The methods used to quantify emissions of
VOC and HAPs fronR&D activities are discussed below.

2.9.1 VOC Emissions

The Laboratory tracks chemical purchases through a fagiltg chemical tracking system called
ChemDB A download from th&€hemDBinventory system was created that included all chemical
containersDGGHG WR /$1/7V LQYHQW RIS aadHEcEmMib¢(BRMBThID dhtaset
included45,022separate line items of chemicals purchased.

8 LA-UR 1628894
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The dataset was reviewed electronically to identify all VOCs purchased and received at LZNKGin
With the exception of specific listed chemicals, VOCs are any compounds of carbon that participate in
atmospheric photochemical reactions. VOCs include commonly used chemicals such as ethanol,
methanol, trichloroethylene, and isopropanol. The general assumptdrin estimating VOC emissions
from chemical use is

Purchasing = Use Emissions

From the dataset of chemicals purchase2Dith certain categories of chemicals were separated and
eliminated from the analysis. The classifications assigned and corresposasons (noted in
parentheses) for exclusion of chemicals from inventory recordsotedbelow.

X Solid materials (not a significant source of air emissions based on their low vapor pressure)

X NonVOC materials as defined by 40 CFR 51.100 (specific atedmin 40 CFR 51.100 are listed
as having negligible photochemical reactivity and are exempt from the definition of VOC)

x Paints (paints were evaluated separatedgeSection 3.%
X Inorganic chemicals (inorganics are not compounds of carbon)

x OQils (not asignificant source of air emissions based on low vapor pressure and primarily used for
maintenance)

X Fuels used for combustion purposes (emissions from fuel combustion @iteddpr each
combustion unit)

The following categories of chemicals weleninated based on guidance from NMEYMED 2001).

x Container sizes of 1 Ib or less
x Chemicals with vapor pressures less than 10 mmHg
Chemicals used to calibrate equipment
Maintenance chemicals

x Use of office equipment and products

x Chemicals used for boilevater treatment operations

x Chemicals used for oxygen scavenging (deaeration) of water

x Chemicals used in benaitale chemical analysis
After the elimination of chemicals and categories of chemicals listed above, the remaining chemical
inventory records we matched with a list of known VOCs by CAS number. For mixt(glesmicals
without CAS numbers), material safety data sheets were reviewed to determine if any VOCs were present
and, if so, to determine the associated percent volatile. As a conservaihatess/OCs identified in

ChemDBrecords were assumed to Hé0%emitted to air. Estimated emissions of VOCs from chemical
use in2015totaled9.08tons.

! This exemption was applied only to biological research solutions. Otherwise, this exemption was not applied
(seeTable 3.31).
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2.9.2 HAP Emissions

Section 112(b) of the 1990 Clean Air Act Amendments listeglutBque HAPs ideiified for potential
regulation by EPA. In 1995, caprolactam was delisted as a a#dPPmethyl ethyl ketone was delisted in
2005 Of the remaining 1Blisted HAPs, 17 are classes of compounds (e.g., nickel compounds). Use of
the 1§ listed chemicals in aafities at the Laboratory was evaluated and quantified for the annual
emissions inventory submittal to NMED.

TheChemDBinventory systen2015dataset was analyzed to identify HAPs. The identification process

was similar to that used for VOCs. Pure chemi@iats, chemicals with CAS numbers), classes of
compounds, and mixtures were evaluated to determine if the chemicals themselves were HAPs or if they
contained HAP constituents. For mixturagterial safety data sheetsre reviewed to determine if any

HAPs were present and, if so, to determine the associated HAP percentages. Listed below are certain
chemical types or categories that were identified and removed from this analysis (Sefetrdn2.9.1

and Table 3.4 for explanation®n removal of these chemicals).

X Paints
x Oils
X Maintenance chemicals

x

Chemials used to calibrate equipment

x

Container sizes of 1 Ib or less
X Chemicals usechibenchscale chemical analysis

X Use of office equipment andgructs

x Chemicals used for liler water teatment operations

x Chemicals used for oxygeravenging (deaeration) of water

Total HAP emissions were estimated by summiipgure HAP chemical®) classes of compounds that
are HAPs, and 3) the HAP constituents from mixtures. The resulting total amount of HAPs from chemical
use reported fo2015was4.41tons.

The HAP emissions reported generally reflect quantities procured tatendar yeam a few cases,
procurement values and operational processes were further evaluated so that actual air emissions could be
reported instead of procurement quantities. Additional analyses for certain metals and acids were
performed and are described below.

2.9.3 HAP Metals

Purchases of beryllium, chromium, lead, manganese, mercury, and nickel compounds were evaluated to
determine usage and potential air emissions. Several of the purchases were identified as laboratory
calibration standards containing only {sgper million quantities of the metals. These were exempt from
emissions inventory requirements because of their use as standards for calibrating laboratory equipment.
Other purchasers of relatively large quantities of metal compounds that were cocwaditeced that the
material was still in use or in storage and had not resulted in air emissions.
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2.10 Emissions Summary by Source

Table 2.1601 SURYLGHV D V XP PIlbacRial efibgiHns, as submitted for the annual
emissions inventory. The table presents emissions by pollutant and by source, with a facility total at the
bottom of the tableAttachment Aprovides detailed information on how emissions were calculated for
each emission unit.

Table 2.10-1. Summary of LANL 2015 Reported Emissions for Annual Emissions Inventory
NG SQ PMo PMs CcoO VOC HAPs
(tons/yr)| (tonsfyr) | (tonsfyr) | (tonslyr) | (tons/yr) | (tons/yr) | (tonsfyr)

TA-3 Power Plant Boilers 10.9 0.11 1.43 1.43 7.5 1.0 0.36
TA-55-6 Boilers 1.57 0.007 0.082 0.082 0.43 0.068 0.022
TA-53 Boilers 1.05 0.006 0.08 0.08 0.88 0.58 0.02
TA-16 Boilers 0.35 0.006 0.072 0.072 0.35 0.052 0.02
RLUOB Boilers 0.043 0.000 0.007 0.007 0.055 0.036 0.003
Asphalt Plant 0.003 0.001 0.002 n/a* 0.1 0.002 0.002
Data Disintegrator n/a n/a 0.06 n/a n/a n/a n/a
Degreaser n/a n/a n/a n/a n/a 0.006 0.006
R&D Chemical Use n/a n/a n/a n/a n/a 9.1 4.4
TA-33 Generators 1.48 0.1 0.1 n/a 0.88 0.12 0.0005
RLUOB Generators 1.13 0.029 0.066 n/a 1.40 0.16 0.0003
TA-55 Generator 0.35 0.006 0.011 n/a 0.075 0.013 0.00005
TA-48 Generator 0 0 0 n/a 0 0 0
Stationary Standby Generators 4.71 0.20 0.24 n/a 1.2 0.24 0.003
TA-3 Turbine 1.25 0.09 0.17 0.17 0.26 0.06 0.03
TOTAL 22.84 0.56 2.32 1.84 13.13 11.44 4.87

* n/a = Not Applicable.

Table 2.122 provides a summary @015emissions as reported on eEmiannualemissions reports
required by the Title V Operating Permiittachment Aprovides detailed information on how emissions
were calculated for each emission source category.

Table 2.12-2.

Title V Operating Permit Requirements

Summary of LANL 2015 Semi-annual Emissions as Reported Under

NG SQ PMo PMs CO VOC HAPs
(tonsfyr) | (tonslyr) | (tons/yr) | (tonslyr) | (tons/yr) | (tons/yr) | (tonsfyr)

TA-3 Power Plant Boilers 10.9 0.11 1.43 1.43 7.5 1.0 0.36
Small Boilers 20.75 0.12 1.67 n/a* 16.62 1.19 0.39
RLUOB Boilers 0.043 0.000 0.007 0.007 0.055 0.036 0.003
Asphalt Plant 0.003 0.001 0.002 n/a 0.1 0.002 0.002
Data Disintegrator n/a n/a 0.06 n/a n/a n/a n/a
Degreaser n/a n/a n/a n/a n/a 0.006 0.006

LA-UR-16-28894
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NG SQ PMo PMs (6{0) VOC HAPs

(tons/yr) | (tonslyr) | (tons/yr) | (tonslyr) | (tons/yr) | (tons/yr) | (tonsfyr)
R&D Chemical Use n/a n/a n/a n/a n/a 9.1 4.4
TA-33 Generators 1.48 0.1 0.1 n/a 0.88 0.12 0.0005
RLUOB Generators 1.13 0.029 0.066 n/a 1.40 0.16 0.0003
TA-55 Generators 0.35 0.006 0.011 n/a 0.075 0.013 0.00005
TA-48 Generator 0 0 0 n/a 0 0 0
TA-3 Turbine 1.25 0.09 0.17 0.17 0.26 0.06 0.03
TOTAL 35.91 0.46 3.52 1.61 26.89 11.69 5.19

* n/a = Not Applicable.

3.0 REPORTING EXEMPTIONS

6SHFLILF DFWLYLWLHVY WKDW DUH GHWHUPLQHG WR EH LQVLJQLILF
(20.2.70 NMAC) are exempt from reporting under the emissions inventory requirements (20.2.73.300
NMAC). NMED has designated exempt sources, activities, eskimids in the following lists:

x List of Insignificant Activities March 25, 2005 (NMED 2005)
X List of Trivial Activities, January 10, 1996 (NMED 1996).

Laboratory sources and activities that qualify as insignificant or trivial as specified in theaeelistd
included in the annual emissions inventory. The following subsections of this report provide information and
HIDPSOHV RI WKH /DERUDWRU\YVY H[HPSW DFWLYLWLHYVY DV ZHOO DV

3.1 Boilers

7KH /DERUD® Rwhhly viaRdvaluated against the List of Insignificant Activities
(NMED 2005). Specifically, boilers were exempted from emissions inventory reporting requirements if
theymet one of the following requirements:

x Fuetburning equipmenthatuses gaseousel has a design rate less than or equalNtMBTU/hr,
and is used solely for heating buildings for personal comfort or for producing hot water for personal
use, or

X Any emissions unit . . . that has the potential to emit no morelttamyr of any regilated
pollutant . . . .

Any boiler that was not used exclusively for comfort heating or hot water was evaluated for the one ton
per year exemption. For purposes of determining exemptions, boiler design ratings were used to estimate
potential to emit. Anyoiler not qualifying for one of these two exemptions is included in the annual
emissions inventory with its own unique equipment number.

For thesemiannualemissions reports, emissions from all boilers and heaters were summed and reported
for the entiresource category.
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3.2 Generators

The Laboratory maintains an inventory of approximat@yortable generatorPortable generators are

used at the Laboratory for temporary operations requiring remote power or to provide emergency backup
power during power outages at various sites. The portable generators are fueled by gasoline and/or diesel
fuel.

In addition to patable generators, the Laboratory maintains and operates approxid&asédgionary

standby generators. Stationary generators are used on standby (emergency) status to provide power to
critical systems at the Laboratory during power outages. The statigaiaerators are fueled by natural
gas,propanegasoline, or diesel.

7KH LQVLIQLILFDQW DFWLYLW\ H{LHPSWLRQV DSSOLFDEOH WR WKH

x Portable engines and portable turbines that have a design capacity . . . les&tjueh tor
A 200-horsepower engine if fueled by diesel or natural gas and
A 500-horsepower engine if fueled by gasoline.

x Emergency generatotisaton a temporary basis replace equipment used in normal operation, and
which either have an allowable emission ratpatential to emit for each pollutant that is equal to
or less than the equipment replaced, or which do not operate for a period exceedtiog $per
calendar year.

On the basis of size, portable generators used for temporary power at remote |lacatimsmpt from
HPLVVLRQV LQYHQWRU\ UHSRUWLQJ UHTXLUHPHQWY )XUWKHU /$1
trivial activities and are not included in the Title V Operating Perméeantannualemissions reports.

All stationary generators are dgsated as standby equipment under the Operating Permit Program and

are used solely to provide emergency backup power for less than 500 hours per year. Therefore, they are
considered insignificant sources and are also exempt from annual emissions imegrdiyg

requirements. However, the stationary standby generators were voluntarily included as a source category

in the Title V Operating Permit and are included ingamiannualemissions reports.

3.3 VOC Emissions

A number of insignificant and trial activities were applicable for exempting materials from the VOC
chemical use total in the emissions inventory. The basis of the exemptions and corresponding
insignificant or trivial activities are explained infdla 3.31.

Fuels such as propane, kerasesind acetylene were analyzed separately and are not ligtedl@8.3-1.
When fuels are burned in an open flame, almost all of the fuels are consum&d@ednissions are
minimal. Emissions from fuel combustion are accounted for using emission flacteesch fueburning
unit.

LA-UR-16-28894 13
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Table 3.3-1. Exemptions Applied for Chemical Use Activities

Basis of Exemption | Activity Type Activity

Container sizes of 1 Ib | Trivial Paint or nonpaint materials dispensed from prepackaged aerosol cans of

or less 16-ounce capacity or less.

Chemicals with vapor | Insignificant | Any emissions unit, operation, or activity that handles or stores a liquid with

pressures less than vapor pressure less than 10 mmHg or in quantities less than 500 gallon.

10 mmHg

Calibration chemicals | Trivial Routine calibration and maintenance of laboratory equipment or other
analytical instruments, including gases used as part of those processes.

Maintenance chemicals | Trivial Activities that occur strictly for maintenance of grounds or buildings,

and oils including lawn care; pest control; grinding; cutting; welding; painting;

woodworking; sweeping; general repairs; janitorial activities; plumbing; re-
tarring roofs; installing insulation; steam-cleaning and water-washing
activities; and paving of roads, parking lots, and other areas.

Activities for maintenance and repair of equipment, pollution-control
equipment, or motor vehicles either inside or outside of a building.

Use of office equipment | Trivial Use of office equipment and products, not including printers or businesses
and products primarily involved in photographic reproduction.

Chemicals used for Trivial Boiler water treatment operations, not including cooling towers.

boiler water treatment

Chemicals used for Trivial Oxygen scavenging (deaeration of water).

oxygen scavenging

Chemicals used in Trivial Bench-scale laboratory equipment used for physical or chemical analysis
bench-scale chemical but not lab fume hoods or vents. Note: This exemption was applied only to
analysis biological research solutions. Otherwise, this exemption was not applied.

34 HAP Emissions

The HAP chemical use exemption analysis, similar to the VOC chemical use exemption analysis, resulted
in application of several of the same exemptions from NMED/AQB List of Insignificant Activities
(NMED 20035 and List of Trivial Activities(NMED 1996)(refer toTable 3.31).

35 Paints

An analysis of VOC and HAP emissions resulting from painting activities at the Laboratory was
performed to determine if certain exemptions apply. Paint informatidc20ftiswas gathered from the
ChemDBchemical inventory system. These records were evaldatepplicability of exemptions for
trivial and insignificant activities.

The following exemptions from NMED/AQB Operating Permit Program List of Trivial Activities
(NMED 1996 were used in the paint analysis:

X Activities that occur strictly for maintenae of grounds or buildings, including the following: lawn
care; pest control; grinding; cutting; welding; painting; woodworking; sweeping; general repairs;
janitorial activities; plumbing; rarring roofs; installing insulation; steacfeaning and water
washing activities; and paving of roads, parking lots, and other areas.

14 LA-UR 1628894



Emissions Inventory Report Summary for LANL for Calendar Year 2015

4.0

4.1

Activities for maintenance and repair of equipment, pollution control equipment, or motor vehicles
either inside or outside of a building.

Paint or nonpaint materials dispensed fronppokaged aerosol cans of dinceor less capacity.
The amount of paint that did not qualify for a Trivial Activity totale®t@29 Ibs (1.96tons) which
is less tharthe twaeton emission lirit for insignificant activities.

Surface coating of equipmeimgcluding spray painting and roll coating, for sources with faeility
wide total cleanup solvent and coating actual emissions of less than two tons per year.

EMISSIONS SUMMARY

2015 Emissions Summary

Table 41-1 presents facilitywide estimatedactud emissions of criteria pollutants f@015as reported in

the

annual emissions inventory and sieeniannualemissions reportdn addition, he Title V Operating

Permit emissions limits are included. Tabl&-2 presentgstimatedactual emissions for HRs from
chemical use. Emission unit information and detailed emissions calculations are included in
AttachmentA. The2015emissions inventory report as submitted to NMED is preskim AttachmenB.
AttachmentC includessemiannualemissions reports f@015

Table 4.1-1. LANL Facility -Wide Criteria Pollutant Emissions for 2015

Estimated actual Emissions Estimated actual Emissions $@mi Title VOperating Permit
Pollutant | Annual Emissions Reportin{ annualTitle V Operating Permit Report FacilityWide Emission Limit
(tonslyr) (tonslyr) (tonslyr)
NOx 22.84 35.91 245
SOy 0.56 0.46 150
(6{0) 13.13 26.89 225
PM 2.32 3.52 120
PMzo 2.32 3.52 120
PMas 1.84 1.61 120
VOC 11.44 11.69 200

Table 4.1-2. LANL HAP Emissions from Top Five Chemicals Used in 2015

Pollutant Chemical Use HAIMissons
(tonslyr)
Glycol Ethers 1.41
Hydrochloric Acid 1.18
Methanol 0.42
Toluene 0.28
Methylene Chloride 0.28
All other HAPs from Chemical Use 0.84
Total HAPs 441
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HAP emissions from combustion sources are included in the emissions;repadser, they are
negligible and do not contribute significantly to faciityde HAP emissions.

Figure 41-1 shows criteria air pollutant emissions by sourc@i5 excludirg the very small emissions
sources such as tlata disintegrator, asphalt pladegreasers, and carpenter shop. As the figure shows,
the TA-3 powerplant aml the sum of emissions from small boilersre the largest sources of CO and

NO, emissions ir2015 R&D chemical use was the largest source of VOC emissions.

Figure 4.1 -1. Emissions of criteria pollutants by source in 2015.

Emission Trends and Title V Permit Limits

A comparison of historical emissiomsth the facility-wide emission limits in th&itle V Operating

Permitis provided inthis section. It should be noted that the faciiide emission limits in the

Operating Permit include emissions from some sources that are not included in the annual emissions
inventory, most notably small (insidiiant) boilers and emergency standby generators. However,
historical data are only available for emission sources that were included in the annual emissions
inventory submittals.

16 LA-UR 1628894



Emissions Inventory Report Summary for LANL for Calendar Year 2015

Figure 4.12 provides a comparison of the pa6t\ H D U V { -Widi& &midsins\for criteria air pollutants
as reported to NMEI the annual emissions inventory submittal. The faeikitge emission limits
LQFOXGHG LQ /$1/YV 7LWOH 9 2SHUDWLQJ 3HUPLW DUH DOVR VKRZ¢

10-Year Comparison of LANL Facility -Wide Emissions
as Reported in 20.2.73 NMAC Emissions Inventory

250
200
5 150
(7))
s
F 100
50
0
NOXx SOx PM CoO VOC HAPs
® Permit Limit 2006 2007 2008
2009 2010 m2011 m 2012
m 2013 m2014 m 2015

Figure 4.1 -2. Comparison of facility -wide annual reported emissions from 2006 to 2015.
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Figure 4.13 presents VOC and HAP emissions from chemical use activities for tH® kgestrs. The
continued fluctuation in both VOC and HAP emissions is due to both variations in actual chemical
purchases and improvements the Laboratory has made to the chemical tracking system.

VOCs and HAPs from Chemical Use

12.3

14

Tonslyr

VOC HAP

m 2006 = 2007 m 2008 m 2009 m 2010 m 2011 m 2012 m 2013 m 2014 m 2015

Figure 4.1 -3. VOC and HAP emissions from chemical use from 2006 to 2015.
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ATTACHMENT A:
Emission Calculation Worksheets
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ATTACHMENT B:
2015 Annual Emissions Inventory Submittal to NMED
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ATTACHMENT C:
2015 Semi-annual Emissions Reports
Submitted Under Title V Operating Permit Requirements
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