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3UHSDUHG E\ WKHD@ BURRGPHDMVRQ 'LYLVLRQ

/IRV $ODPRV 1DWLRQDQ DOHRIPDWRUYWH DRWWRK@ HVXBOSFORSHU LV RSHUDWHG
WKH /RV $ODPRO &BRAXRIQNV WK/ 1IRWLRQBIDFXXNRAOHBWBPLQLYVWUDWLRQ RI WKH
86 'HSDUWPHQW RI (QHUJ\ XQGHU FRQWUDFMHIWBQFHIRI WKLM DUWLFOH
WKH SXEOLVKHYVUWRKRW WKIQ BHEO WRWYHMWHIEQ X VL YHRQUR\DOW\ [ UHH OLFHQVH
SXEOLVK RU UHSURGIEF HRWR HR 5 WKQ VW RORVD OBDRY LRYPKHRUY WR GR VR IRU
86 *RYHUQPHQW SXOPPRNVLDWERBQDWRDOWYHVXKBW WKH SXEOLVKHU LGHQW!
WKLY DUWLFOH DV XRWHWUSWKHRDRWSL FHSDRIWPKIKDW &®RI'(QHUJ\ /RV $ODPRV
IDWLRQDO /DERUMWRKRIR VW RGDGHPLF MHHGRRH DG DL UKW WR SXEOLVK D
LOQVWLWXWLRQ KRZAHMNHGERAWK R RWERQGRUYW WIKB SXH2EFDWLRQ RU JXDUDQ!
LWV WHFKQLFDO FRUUHFWQHVYV
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&217(176

$%6753&7
5HIXODWRU\ %DVLV
&RQWHQWYV RI $QQXDO (PLVVLRQV ,QYHQWRU\ 6XEPLWWDO
&RQWHQWYV RI WKH $R2BH DWW XD 3HBPISW UWMV VLRQV

5(3257(' (0,66,21 6285&(6

3RZHU 30DQW

6PDOO %RLOHUV DQG +HDWHUV

$VSKDOW 30DQW

'DWD 'LVLQWHJUDWRU

'HIJUHDVHUV

BHUPLWWHG %HU\OOLXP ODFKLQLQJ 2SHUDWLRQYV

*HQHUDWRUYV

&RPEXVWLRQ 7XUELQH

(PLVVLRQV IURP &KHPLFDO 8VH $FWLYLWLHV
92& (PLVVLRQV
+$3 (PLVVLRQV

(YDSRUDWLYH 6SUD\HUV

(PLVVLRQV 6XPPDU\ E\ 6RXUFH

5(3257,1* (;(037,216
%RLOHUV
*HQHUDWRUV
92& (PLVVLRQV
+$3 (PLVVLRQV
3DLQW

(0,66,216 6800%5<
(PLVVLRQV 6XPPDU\

5()(5(1&(6
$77$&+0(17 FPLVVLRQ &DOFXODWWRQRRBURGHLHHGXDO (PLVVLRQ 8QLWV
$77$&+0(17 % SQQEXDO (PLVVLRQV ,QYHQWRUI 6XEPLWWDO WR 10(’

$77%$&+0(17 & 6HPL DQQ@XDO (PLVVLRONEPHIRUWVEQGCHUDWWDRH 9 2SH
SHUPLW S5HTXLUHPHQWYV
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JLIXUHV
JLIXUH
JLIXUH
JLIXUH
Y)LIXUH
JLIXUH

7TDEOHV
7TDEOH

7TDEOH
7TDEOH

7TDEOH
7DEOH

7$ SRZHU SODQW

([DPSOH RI D ODERUDWRU\ IXPH KRRG DW /$1/
(PLVVLRQV RI FULWHULD SROOXWDQWYV E\ VRXUFH LQ
&RPSDULVRQ RI IDFLOLMRQ@UL GHRPQQXDMR UHSRUWHG F
92& DQG +$3 HPLVVLRQV IURRR FKHPLFDO XVH IURP

BRXUFHV ,QFOXGHGS$Q@XPIOIWPLVVLRQBGHPY DQWRDODQG
(PLVVLRQV 5HSRUWV

6 XPPDU\ RI /$1/ 5HSRUWHG (PLVVLRYPNQRBRWBQQXDO (PL

6XPPDU\ RI /$1/ 6 HFPPLL W\ QLRXDWODYV 5HISRWUVOMHHSEG 8QGHU 7
2SHUDWLQJ 3HUPLW S5HTXLUHPHQWYV

/$1/ )DFLOLW\ :LGH &ULWHULD 3ROOXWDQW (PLVVLRQV IRL
/$1/ +$3 (PLVVLRQV IURP 7RS )LYH &KHPLFDOV 8VHG LQ
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Emissions Inventory Report Summary for LANL for Calendar Year 2017

$FURQ\PV DQG 7THUPV

$,56 $HURPHWULF ,QIRUPDWLRQ 5HWULHYDO 6\VWHP
$4% $LU 4XDOLW\ %XUHDX

&$6 &KHPLFDO $EVWUDFWV 6HUYLFH

&)5 &RGH RI )HGHUDO 5HJXODWLRQV

&055 &KHPLVWU\ DQ & \OHMUFXKOSHSI®O BFHPHQW )DFLOLW\
&2 FDUERQ PRQR[LGH

(3% 8QLWHG 6WDWHV (QYLURQPHQWDO 3URWHFWLRQ $JHQF\
)*5 IOXH JDV UHFLUFXODWLRQ

JDO JDOORQ

+$3 KD]JDUGRXV DLU SROOXWDQW

/$1/ /RV $ODPRV 1DWLRQDO /DERUDWRU\

OE SRXQG

00%78 KU %ULWLVK WKHUPDO XQLWV SHU KRXU
PP+J PLOOLPHWHU RI PHUFXU\

06'6 PDWHULDO VDIHW\ GDWD VKHHW

10$& 1HZ OH[LFR $GPLQLVWUDWLYH &RGH

10(" 1HZ OH[LFR (QYLURQPHQW 'HSDUWPHQW

12 QLWURJHQ R[LGHV

R] RXQFH

30 SDUWLFXODWH PDWWHU

30 SDUWLFXODWH PDVOWNY WIKDK GLDFRLHFWRPHWHU YV
30 SDUWLFXODWH PDWWHU ZLWK GLDPHWHU OHVV WKDQ
36" 3UHYHQWLRQ RI 6LJQLILFDQW 'HWHULRUDWLRQ

5 UHVHDUFK DQG GHYHORSPHQW

5/82% 5DGLRORJLFDO /DERUDWRU\ 8WLOLW\ 2IILFH %XLOGLQJ
62 VXOIXU R[LGHV

62 VXOIXU GLR[LGH

7% 7HFKQLFDO $UHD

763 WRWDO VXVSHQGHG SDUWLFXODWHYV

—P PLFURPHWHU

92& YRODWLOH RUJDQLF FRPSRXQG

\U \HDU
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7KLY SDJH LQWHQWLRQDOO\ OHIW EODQN
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(0,66,216 ,19(1725& 557 6800$5< )25
/26 $/$026 1$7,21$/ /$%285%3 )25 &$/MA('$5 <($5

E\
(QYLURQPHQWDO &RPSOLDQFH 3URJUDPV *URXS

$%675%$&7

IRV $ODPRV 1DWLRQDO /DERUDWRU\ /$YLRQV VUXBSRHRWQWR
UHTXLUHPHQWY IRU UHJXODWHG DILHIZ SIRHJ DRRV DERL\D X\DVE b DI WILL Y
&RGH &KDSWHU 3DUW 10$&P LM RMRLFWH ,RIY HDMHRQUW I
SHTXLUHPHQWYVY 7K HVE S SWHFOLEWLIDR MG IRY LS FEWNE®LRDD WR HPL
WRQV SHU \HDU RI VXVSHQGHG GBYWLFXBDRQ A RRDRYMGH QLY
R[LGHV RU YRODWLOH RUJDQLF FRPSRXQ&M ZB\GLWLRH® OO0\
D 7LWOH 9 2SHUDWLQJ 3HUPLW IURP WKW PIHHZWO 8§ I UF R X CQO/LLW R ¢
%XUHDX XQGH$& DQG WKH $HUPLIW H®\RQ )HEUXDRV 7LWOH
9 2SHUDWLQJ 3HUPLW 3HUPLW 1R 3 LWVOD QW ROMNGHEW HPL D\ P
IRU DOO UHJXODWHG VRXUFHV RI DLYSERED®X QL RBGI DAL W$ DO V7
UHTXLUHV VHPL DQQXDO HPLVVLR®G WS\ KM IS®IL PRW D DIOL V RM
VXPPDUL]JHV ERWK WKH DQQXDO HP LW VHPQ VD QQXHD@WRRL\VIYHB R
UHSRUWLQJ IRU /$1/ IRU FDOHQGDU \WDDUH ZH®X J&H O R ZH ALK
HPLVVLRQ OLPLWV LQ WKH 7LWOH 9 2SHUDWLQJ 3HUPLW

,1752'8&7,21

5HIXODWRU\ %DVLYV

IRV $ODPRV 1DWLRQDO /DERUDWRU\ R{IWRG R HD L D ERRRIDARAD Q MDA
LWV RSHUDWLRQV QLRIAH AXBID LW \VEERRAN UR G BHNMWODBWLRQ RI $LU &
BRXUFHV ZDV SURPQD YDRVW & H SUFHF RUSEIMR R\QZ MWVKHHDEIRUHG WR UHJ
SROOXWDQW VRXUBHWWRQW HPOWWSE®WPRFROWDPLQDQW 7KLV UH
UHTXLUHPHQW O DMMW@HH Y RO WWHKCH LIHE ROA LR LYGIP&RGH &KDSWHU

10$& 1RWLFAH RQGQWHWQVLRQV HPHIQOWR UK BHREKMHFWLYH RI V
UHTXLUHPHQW LV WR SURYLGH HPLWR®@PNQGD W3 MURNVWKEW HZOQH [&
AXDOLW\ %XUHDX $4% VR LWV VWDIIHVD\D \GMDWHK MLQUGH | BIGHHW B I©UD/LS
VWDQGDUGYV

$QQXDO HPLVVLRQW L@ HE WRIUNHPHSRWS &XREHW\ WR DQ\ VWDWLRQL
Xx KDV EHHQ LVVXHG D FRQVWUXFWLRQ SHUPLW XQGHU 10$&
X KDV EHHQ UHTXLUHG WR ILOH D 1RWI&EHRRI ,QWHQW XQGHU
X HPLWV LQ H[FHVV RI

A WRQ SHU \HDU RI OHDG RU

A WRQV SHU \HDU RI
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WRWDO VXVSHQGHG SDUWLFXODWHV 763
SDUWLEFXODWH PDWWHU 30 ZLWK GI®PHWHU OHVV WK
30 ZLWK GLDPHWHU OHVV WKDQ PLFURPHWHUV 30
VXOIXU GLR[LGH 62

QLWURJHQ R[LGHV 12

FDUERQ PRQR[LGH &2 RU

f YRODWLOH RUJDQLF FRPSRXQGV 92&YV

~ ~~ ~h ~ ~ —

7KH DQQXDO HPLVVLRQV LQYHQWRU\ PX\8W LEH VRIEIPD WKV HHD W R7 K 6i( "
$4% HQWHUV WKH GBWD LLF) YWOR RW R D WHRIRPS KWS6BL H ¥ IDIOV 6QDWLRQZL G |
DGPLQLVWHUHG E\ WKH 8QLWHG 6WDFW H(O8 § Q YLLMU R QP G QWARD IOHIDUBR MIGHVF
DPELHQW DLU T X HOR BM\ QAMNDLQGIIEU BVQTEM B VWIILDLF IS ROKHK WD QW HPLVYV
ODUJH DLU SROOXWLRQ GDWDED VHH® WIVW DFR® \8 D W@V RL@) CRUWP 5 R/Q @ ¥
TXDOLW\ LQ WKH 8QLWHG 6WDWHYV DRG RBRER N \FRRDWA k HD O KK 23.
RSHUDWHG E\ WKH (3$ DQG VWDWHLBRFDIOHDY,B36SEDWREDRE WRQWN
SURJUHVV WRZDUGYV DFKLHYLQJ DQG PORQMVD\LEWQOGDWERQRD BBE
SROOXWDQWYV 7K¥VGE GWD/E D WHRLRO BIDRF B VOVD WRHIIWRYIHU TXDOLW\ SU
HQDEOLQJ SURJUDP PIQREFRRNSW B HD B BINWY B\W IV D URPGRWKHU VWDWH\

$GGLWLRQDOO\ RQ $SULO /$ 1D WIDYJ LAHXHGNVDIURW VMK 9 268H W
XQGHU 10$& 7KH UWYX$%B4D UHYLVBE® SHOPLW 3RQ
JHEUXDU\ 10(" RQEIGLWLRQ RI WKH GQIVBEBHPLWSHWWKDW /$1/ P

VHPL DQQXDO HPLYV(R®RFXHERWW§EIVWRKWR\P HDFOLY \BIHRUPLWWHG VR XL
EHORZ SHUPLWWHGHHFMWMMNMQLBQ O RIMOBMHEEHUPLW V

3$ 6HPL $QQXDO 5 HISRIMY LRR (D WHRCPOR 0 PH & HXUPQ MAWH BWHRH U Z L V |
VSHFLILHG LQ WKALWEHQPLVE DLW GFERRHAYE U \WKHRO@' K UHSRUW
SHULRG DV GHILQHG DW &RQGLWLROQWHUL$D SRV K RQ GIW W LLRD \
62 92& 763 3MQG MWKDOO QRW HQRBXGH RQ\L WIPY.VVLRQV
HVWLPDWHYVY RI +$3V VKDOO LQFO XG\H. PXDM WV WH BI® DV R RVQLVQ K €
,QVLJQLILFDQW RU 7ULYLDO $FWHPLWWVHRQ W [FJHRSPWD @ & DD WDXUL T
FRPEXVWLRQ VRXUFHV VKDOO EH HVW LFRPBBGELVRE BH DFUMD C
HPLVVLRQV WKDW IR FRXSJRUH/GL Q X USLFLID R/® \Z Z MGH WDKOHD RIZ D E O H
HPLVVLRQ OLPLWV DW 7DEOH % °

Q WKH /DER WD\WERUW®HODQVKH RIQFL UHBERUMOV DPLYWIOO DV WKH

HPLVVLRQV LQYHQWR G\L ITKHH @ FIHWHLY PKH AKQFBXGHG LQ WKH WZR

UHSRUWY 7KHVH GLIIHUHQFHV DURIQN[SODLQHG LQ WKH IROORZLQJ
&RQWHQWYVY RI $QQXDO (PLVVLRQV ,QYHQWRU\ 6XEPLWWDO

10(" UHTXHVWHG WKDW /$1/ VXEPLW DQI@XDO HPILY \RLRML\Q HQLY HHRRNURA
$(,5 IRU HQWU\ LQWR $,56 7KH LQIRO PDQFIORE KWW KKK HROI@R ZV. QB P

LA-UR-18-30768
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x IDFLOLW\ QDPH RUJDQL]DWLRQ QDPH DQG DJHQF\ ,°
x IDFLOLW\ FRQWDFW LQIRUPDWLRQ
X VLIJQHG FHUWLILFDWLRQ VWDWHMHQW EE D UHVSRQVLEOH IDFLC

X VSHFLILF LQIRUPPMWML® QRXQHWFYX RPKWBEBVLUXEY® SUBAHVVHG PDW
FRQVXPHG IXHO KHBD®QWQIXVDOX HR VEKRIOI XFHOU FISHWMFHDQW FDUERQ
DQG GHWDLOV RI RSHUDWLQJ VFKHGXOH

7KLY DQQXDO HPLVVLRQV LQYHQWRWG D WHP LRAWEDO &) FIXGHYV DLU
VXOIXU R[LCGHW&V62DQG KD]DUGRXV DLU SROOXWDQWYV +$3V

&RQWHQWYV RI WKH BWPH DEBHUD® W L Q J BRI B H\E R B WW\V L

7KH VHPL DQQXDO 73AWUPH W AHPHVVIWMRQ@HY DHYXDWVWVHVWHFPDWHG HPLV
UHSRUWLQJ SHULRQG MRX U PBH R H PARPORFGHID WMH WKWH TOWOH 9 2SHUD
HDFK VRXUFH FDWHJRU\ WKH DFWXDWVHRQRQVULROQW\VDOHVMRPGE D QHWEK
7KH HPLVVLRQV DUH FDOFXODWHG XMQGJURFHRWIBW LRDL@DIWID QH B PRC
$00 HPLVVLRQ FDOPRXOHOW ZQ W B B & RYMDBW IRRIQWPKHHNBR Q XDO HPL V)

7KH VHPL DQQXDO HPQN®XB8B\WUHZRARN¥XYEW EQWHNIGHG LQ WKH DQQ
LQYHQWRU\ )RU WKHPLWYVW KH WDHBUDPM. YL RE TXHLWY LQ WKHLU
3HUPLW IRU WZR VRXUFH FDWHJR WDLHW WRODUNF HDW HRERW K H GIHQGHGD OQ!
LQYHQWRU\ 7KHVHWRXHUFH VFPDHIRERLLYD DW\G D QGWKIHVDLRQD U\ VWD Q
/$1/ UHTXHVWHG HPLVVLRQ OLPLWVEMDLW K H'GH WRE O F H GIIRW F BIRE O
ZRXOG NHHS WKH /DERUDWRU\ XQGBUHNVKIWDR® R V RXIUFH LW R Q MV K
36' DSSOLFDELOLW\ 10$& /$1P W KOHAWWHX DQVH B Q ¥ MLARDQWI W R X
KLVWRULFDOO\ EHHQ YHU\ ORZ KRE®&MHWLPZMWWK R RWV KHLHIU R ION DY
WR HPLW IURP WKHVH VRXUFHV ZDV$TXLW HE KQ RK W R HG BI6> ROIDS/SADUL B WV |
LV LQ FRPSOLDQFH ZLWK WKH HPLWRLR §RXULPANWY | B O DFKIG RRDL WD\
2SHUDWLQJ 3HUPLW /$1/ LQFOXGHG XADKH VIR LWAILRVQL\R Q Wi S RUW/K/H MH
WKH VWDWLRQDU\ VWDQWEQJHQMMKPWRKHE 5 SHU

5(3257(' (0,66,21 6285&(6

7DEOH VKRZV WKH HPLVVLRQ VRXY¥HV LIF@XEO G RIQV WIKRQAD E &
/$1] D DQG WKHQQXDBPHPRLVVLRQV UHPDREWY F$17KH VRXUFH
FDWHJRULHY DQG WKH PHWKRGRORGMNXNUICE WR [EQ O\FKKHO DRAO-D REL QY |

7KH IROORZLQJ VXEVHFWLRQV GHVFWIKEH HPHPLVRQRQERXUBMWQWRO
DQQXDO HPLVVLRQV UHSRUWY DQG RBLWINER QY KFDOFX ODBH R \PHRWPK
DFWXDO UHSRUWHG HPLVVLRQV E\ VSRAKW B A KIPH QOVF ® X @ G X.®H&HZERUL
VKRZLQJ GHWDLOKW®WMPRQVLRY ADGERXCREY HMPERYLRQWKH HP |
LQYHQWRU\ DV VXEPLWWHG WR 10(' W SUNWRQ WID® X QO$ WRLI/NVK RHC
DUH LQFOXGHG DV $WWDFKPHQW &

LA-UR-18-30768
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7TDEOH 6RXUFHY ,QFOXGHG LQ /$1/1V QYBQWRDO® (PLVVLRQV
DQG 6HPL DQQXDO (PLVVLRQV 5HSRUWYV
Included in Annual Included in Semi-annual
o . Comment
Emissions Inventory Emissions Reports
3RZHU 30DQW 7% 3RZHU 30DQW| 7% QD

%RLOHUV JUHDWHU WK¥DQ VeM®T8 XQG OD UJHEPRIOWMH B R LIMGKEDQ O H\NOW6 78 |[KU D UH
XQLWYV KHDWHUV DHSUR[LRQWWMPSW IURP PIQQ/XRQWHLQPYHQWRU\
UHTXLUHPHQWY VHH 6HFWLRQ

$VSKDOW 30DQW $VSKDOW 30DQW Q D

'"HJUHDVHUYV '"HJUHDVHUYV QD

'DWD 'LVLQWHJUDWRU D 'LVLQWHIWDWRU QD

BHUPLWWHG %HU\OOLXPUPRWWAHHY % HU\DHDLX[P 6RXUFHV QD

)DFLOLW\ ZLGH &KHPLFDO 8VH )DFLOLW\ ZLGH BEGRDBDIPEVMLRQY UHKSHR VW

LOQFOXGH VHSDUDWH HPLYVLRQ GDW
&055 5/82% EXLOGLQJ

3URFHVV *HQHUDWRUWMDRBHVV *HQHUDWR UV QD
6WDWLRQDU\ 6WDQGE\ *HQHUDWRUV

7$ 7XUELQH 7$ 7XUELQH Q D
(YDSRUDWLYH 6SUD\HUV (YDSRUDWLYH 6SUD\HUV Qb

PQOD QRW DSSOLFDEOH
E RQH PLOOLRABUFPDIONLX@LWY SHU KRXU

3RZHU 30DQW

7KH /' DERUDWRU\ RSHUDWHYV D SRZHUKH BRWHDWS @B RR\Q BEERG $BH\D
KHDWLQJ DQG HOHFWULFLW)\ IRU PKRRWRSREZKH /1DRRUDXWVRUL\GAK M R XW
DYDLODEOH 7KH KHDW SURGXFHG RPRRUWKKHDRVZ BDIQ & AKIRGWZ DW KU HI
IDFLOLW\ SURFHVVHYV 7KH SRZHUISKOHGV KONWP MKLUCH HZ EW KOGIVW XW D
IXHO RLO DV D EDRNXXR SHUHDMIER WDEDAHW RDQG 7SR ZHWUKPWV ZDV VKXW G

YRU WKH HPLVVLRQV LQYHQWRU\ LORPUGDWKW\IBG) WK DWGH PRV V
UHSRUWHG VHSDUDWGIRE DR GV B MWEFHEEHRY W KH IS F3H SRZHU SODQ)
RULJLQDOO\ LQFOXGHG LQ /$1/1V HELW LREQ DONRI®@W RED VDVRD W.R)
PDGH LQ WKH 7$ SRZHU SODQVWUDWH X®DLWIWRG HE®WRVWKQW |
SXUSRVHV %HFDXWH HRE R HRJ WHBDIRWERKH §DGD HILAWKHU QDWXUDO JC
RLO WKH 7$ SRZHWHSRDWMWGLDVQRIZ[(XQTLWV D@G7(437 IRU WKH QL
JDV DQG (437 (437 DQG (437 IRU WKH 1R IXHO RLO

$FWXDO HVWLPDWHG HPLVVLRQV DHE POHIF X8 DR WXRS R/Q RMQK B CED YIP\L
7KH SULPDU\ VRXUFH RI HPLVVLRQ IDFOMRWU\RQVR$ILU BKE O(8BDQ AR
J)DFWRUV (3% +RZHYHU HPLVVIFR@ GXFWRIGY DIW RW K\HWHF N SVRE YA
EXUQLQJ QDWXUDO JDV ZHUH DOVR XVHG DV DSSURSULDWH

LA-UR-18-30768
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7KH 7$ SRZHU SODQW KDV KLVWRUURMHFPQV ¥ HRIQVWIKW WRH JBEWR WMR
, Q D YROXQWDU\ SURMHFW WRH®@QW VWRQOWKFRW K X WH RER FRIQUVM R (
SODQW ZDV FRPSOHWHG 7KH WKUMHJHBRLOHRHXYDAHLRD | L)WSN HHT XL S\PK-
127 HPLVVLRQV G6WDFMDWHEWEZOQYV IRRIQLEX FMTHG EFRFHRWHZ)DY LQVWDOC
DJDLQ DIWHU LW ZDV RSHUDWLRQDWY )PDVHGFHWHEHBRQWBADFN WH
DSSUR[LPDWHO\ VRKRPWHB SLFWXUHHJ S/XBKHQM EXIRZGLQJ DQG VWD

JLIXUH 7$¢ SRZHU SODQW

6PDOO %RLOHUYV DQG +HDWHUYV

7KH /DERUDWRU\ RSWHOWH YV VPDSOUIR BFHDOWH UXVBIGGSKHPDULO\ IRU VH
KHDW ORVW RI WKPSER LORR S HDWAH. WW LE)H FDEX VLB HWHK@ LU VPDOO V

FRPIRUW ERLOHUX@HGE LIUW KR IVQLQHDW R B L VAR GIYHIPGWLRQ DQDO!
ERLOHUV LV GMMARXYVH®RILY KIHF UHSRUW

7KH ERLOHUV WK DW ® WH SRIWH G P SV LR QD Q@YMH@WRU\ LQFOXC

x WZR ERLOHUV DW 7% (437 DQG (437

Xx WZR ERLOHUV DW 7% (437 DQG (437

x ILYH ERLOHUV DW WKH &KHPLVWU\ DQ\® 0%D\E B O)DX¥W D\LS\H V KDITF K
(437 (437 (437 DQG (437 DQG

X WZR ERLOHUV DW 7% (437 DQG (437

$00 Rl WKH UHSRQ DV B UDRL OBV V2EXRWDXDIOQ UXBRIXVRIIG IRU WKH 7$

&055 ERLOHUV ZHUH XVHG WR TXDQWXHOHPWLN VYRR QO IQ RKVKWHKUWH ER XA
HVWLPDWHG EDVHG RQ WKH WRWD/® BDRRBBIQYWUR IPQ QWX WDKH JIDR/R X \DHA
PHWHUHG VRXUFHVWZXKH O IRXQWH R RDIWH B HVWXKIEWHI® WMRXUFHV ZDV I
WKH YDULRXV ERLWMUM E B VG IBHRQW WK MIPO@\ODBRLA@HUYV DUH VHDVRC
EXLOGLQJ KHDWLQWKIHN ZRX OBV U K PHESS/ H OD WH 1D YDPRI[IDPRXQW RI1 W
FRXUVH Rl WKH \HDU 6RPH HPLVVLWROQHARPWRUVVZH$H DY\DRPOH ZEH H
E\ WKH ERLOHU PDQXIDFWXUHU 6 H &GO HWHWV M ZIHIUHH WIDNH & RIDRIPQS 3

LA-UR-18-30768
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(3% &RSLHV RI VSUHDGVKHHWY (Y KREWRU VXIHRQ XNoH I ER LHOPH. YV \L
$SWWDFKPHQW $

YJRU WKH VHPL DQBXROVWWP LNRFLRQVRONUN PR W RDEO XRHLG DV D VRXL
7KHVH ERLOHUV LQFOXGH 7% %6  PB+:  T7$%6 BB+

7% %+: 7$ %+: &055 %:+ &055 %:+ & IBGH&HO55

%:+ $GGLWLRQDOO\ HPLVVLRQV IURPLBBOK GRHGVRM ¥B5D B R WOHWUF
FDWHJRULHYV 7R HVWLPDWH HPLVVKR@ALSDQBGXEP BV HUHA VXHRQXV
VPDOO ERLOHUV EXUQLQJ QDWXUD® HDWFK (3800 XWDRMD OJRP L/YQ R
KHDWHUV LQ WKLV VRXUFH FDWHJRQ\ VK I/ MPKH R QQXFPAH 6 FOLY LLRHY

$VSKDOW 30DQW

7KH 7$ DVSKDOW SODQW (437 EHJEQVRSHILD W HEQWD E G- X\KH 7
SODQW ZKLFK ZDV GLVPDQWOHG DQG RIHPRRG ® Q QV KHSIWFRPEMW R |

SURGXFHG DQG WION RBXHDIWL RROQRD \@ MLIS® TOW DIVBISWRYLGHG DV S
VLWH VXSSRUW FRQUDEDMW R K HG V& BWHEBIEOWMYB KD OZD B UR WRQV

7KH HPLVVLRQV IURP WKH DVSKDOW $DD@QGV &2 FIGRXQGHH RA WL VHH Ui IPID. \S\
ZHUH VLJQLILFDWKMHLRY B DIOUG / b/ RRAKHWRDY JHPAW \SIRRGQO/X WD QW HPLYV
DVSKDOW SODQW ZDV &2 DW WRQV SHU \HDU

'‘DWD 'LVLQWHJUDWRU

7KH GDWD GLVLQWHJUDWRU LV LQROX®NG43Y WKESHUBWLRWYLR QW K
VWDUWHG LQ $XJXVWH FDQPKQODVWRHBOCRARI @ KN FUHEKG LQ WKH RU
DSSOLFDWLRQ GDWHG -XQH DQGP BWWHLRRO FXIOTOWIBG EDVHG RQ
ER[HV VKUHGGHG W/KHVIALRPXOQWH & IWEW WM © WRIUL &/IHE BY{KMDKKH PDQXIDF\
FRQWURO HIILFLHQF\ Rl WKH F\FORQWKMQBDBXJ R R WXK HDO VRK B URML
DSSOLFDWLRQ HPEUXGRG BYWLPD® H\W LVRHRIQI RUMEKRGROHRAR EBG V
IRU WKH HPLVVLRQ LQYHQWRU\ UHISRXUMLRYY GIRVDSEHFUH. B 8D L\OLD B G5
PDQXIDFWXUHU UHSRRWHAIGHWH] B IVXE XWIHRIXWOIEQEH RQ WWKR  —P %DV
REVHUYDWLRQ DQG HQJLQHHULQJ IMRQGURPHQKWH B [8D X WW FOrH .\ W GR

x 30
x 30
X 763

7TKH QXPEHU RI ER[HV RI PDWHULDO WKGBH® 6 HGH DL YSHURDYE G H GULRP DV
FRQWUDFWRU 7KH WRWDO QXPEHQWHERDMMRVKIWWLHGGH®WDOW WKH G|

'HIUHDVHUV

7KH KDORJHQDWHG PREKHQM DF'VO HBQLRADV ML WHIVFDWG LV UHJLVWI
10(' $4% DV UHTXLUH® XRGHW WKWVIRGD  ODWDREV WBEVY BFRRODOXWDQW
RI )HGHUDO 5HIJXODWLRQV &)5 6 XSECGHDQW. @ J + DIOHR YHR@DYWM ) @&/ XR/GHX
PDFKLQH WULFKORUVFRIOWEVOWQBIFWWKHMHUYLFH\WV&O$6@&IMRMQG D +$3 7
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HPLVVLRQ XQLWKIHY DL OXE HE LMY PRIV LQ$HQXWRUA DWDVV EDODQF
DSSURDFK WR HVW/IRIEWRRNV/PDUWLRBSRY RROW KB W FORZGHNG DQG UHPF
PDFKLQH $GGLWLRQDOO\ VROYHQW RPMWKOV LKL WKKDHV PD E R LIDGG D WH
KDORJHQDWHG VROYHQW FOHDQLQJ PDEKUGHYRWH RISHUBDWH®R QDWW K-
HPLVVLRQV IURP WKH 7$ GHJUHDMHU IREWRUYV UHSWRQVY GHBHUD
VRXUFH FDWHJRU\ LV UHSRUWHG LRUE PDWIGC WHHH IV®I® K DA & R DDV H R D\

SHUPLWWHG %HU\OOLXP ODFKLQLQJ 2SHUDWLRQV

7KH /DERUDWRU\ RPIRWDAGH ¥ HUY ® O BIPVR R DR/L Y KQIWRSBWH VXEMHFW V
BXESDUW & DQG 1 D5W/LDRQQEDDOU GPL VR/W FERI Q VOO KSRUYWPH® VMR U WKH %HU
)DELOLW\ $&7 DUH IURP DEFWXDO YRLNNN RHP\L VR URWQKHP HDWXHMA B B |
)DELOLW\ $&7 DUH IURP LQLWLDDUFRBB SR DQYHG \DVDFHUW HW W HGJ
,Q DGGLWLRQ HPLVVLRQV IURP WK H HBIRUWWRHG YORV) B AUGLW\W & 7H P LI
JRXQGU\ RSHUDWLRQV ZLWKLQ WKHGXUXYR QLKL )DFSRUWL G L G HWRIW
)DFLOLW\ $&7 LQFOXGHV HPLVVLRIX RUAP LHOH PW GRSIOW Q. QR J B
RSHUDWLRQV 7RWD®OHPHVFLRGM WRGYV \DOH X RCGXEP® LQ WKH VH
HPLVVLRQV UHSRUWYV

*HOQHUDWRUYV

/$1/ KDV  SHUPLWWHG LQWHUQDO PRWP ENQWUR® RIQV LARAD WHFRD & &/
JHQHUDWRUV ORFDWHG DW &055 5D GHR®RUOBLQ JDE/MY %W RUK LBAH. O
ORFDWHG DW 7% DQG RQH JHQHUDPMCR U$O R BBQYHGDIWR J $Z D V 7IKH R

DQG UHSODFHG LQ 'HFHPEHU E\*B QXPPWERY 3RKNQ B D H HIQHMK
(437 RSHUDWHG IRU KRXUV LQV LVVXHPLY $RIXVW3 ZDIRU W
XQLWV DW 7% (437 (437 (437RSHUWMNH ® KR HD X\R WO R

/$1/ KDV WKUHH SHUPLWWHG JHQHUDWRUWRMBBWHG DABMWKH 6482 %
ZKLFK EHJDQ RSHUDWHQH UMW R U V7K HYHZ B8 &HA WERHWK BSHUDWLQJ
LQFOXGHG LQ ERWHPWYWLRIQRL UMHBEXIDGOCHIGN RRLVOWHRRUW 7KH WKU'

RSHUDWHG IRU D WRWDO RI KRXUV LQ
7KH RWKHU IRXU SHYVFOW WHG DU ORIRRR/HG DWM IB (437
DQG 7% (437 TKEHSDWRBRHY RSHBRDWHGKRRXWY MRWDD®QG WKH

JHQHUDWRU GLG QRW RSHUDWH

7KH /DERUDWRU\ PPD@WDL Q VVDASSW RRIS D DWRW B QMKEDW HD UH FRQVLG
VRXUFHV XQGHU WKRLMR QVUWUXFWILRQUIE 7KHVH VRXUFHV DUH LQ
/$1/fV DQQXDO HPLVVIHBRW WQ EKQWBRW L@ MPLY WIHPQVDUHSRUW $0
VWDQGE\ JHQHUDWRUWHBWR (3 D DR XNWYU\QH MK KIBXDUHWRSHUDWLRQD
IXQFWLRQ SURSHUO\ LI QHHGHG $6W KXQY WAR DR+ XANQSS KB ZZP V@ \
XVHG 7KH /DERUDWRU\ PDLQWD L Q VR UGHERURGHMW RIQKR X/ PIH W 6 Q XDHD €
QXPEHU RI KRXUV HDFK JHQHUDWR B XOWUO\SHGE H®@ B\ $8 S R HWIL\DV L RIL
GLHVHO ILUHG LQWHUQDO FRPEXVW.RQQHD®JEQHEXRW QR XQD OQHW
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(PLVVLRQV DUH WKH@ RO RWG QRWU DDV K FIS DWKG R @ PLKNVLRQV UH
VRXUFH FDWHJRU\

&RPEXVWLRQ 7XUELQH

/$1/ KDV RQH FRPE XVADMRG WX BUKHH 7R 3SR ZH USSOIDQIW HG FRQVWU
SHUPLW ZDV LVVXHG E\ 10(' -XO\ WRXDE G QHKBIVZH Q HR PERKWRLLVRWY
7KLV XQLW VWDUWHG RSHUDWLRQVDMQ RABSWHREEDVHG RRL WKLIR QOR
FRPSOLDQFH WHVWV SHUIRUPHG LQ DGG LYIRE®BWLRQDSD@ELGH
PDQXIDFWXUHU ,8XVWLRROLWXRPLQH REBXWDWHG IRU

(PLVVLRQV IURPF&IO 8VH $FWLYLWLHV

$ VLIQLILFDQW DPRXQW RI WKH /D BRUIAK RDQ BV GZHRYUH\D RS FIHHYW W3 G
9DU\LQJ RSHUDWLQ@HSOSDUDW BWRX QWS QFD O/'VSHDW RIXWHG LQ WKHVE
5" DFWLYLWLHV RAFXO WWFKIQUWRHD CDDBRDD VL RWK LW\SMWKED OO\ LQ VPEL
ODERUDWRU\ VHWWLQJV )LIJXUH /$1NVNEKRBAVHD AKWR IEDIO O DIERAU X WR(

JLIXUH ([DPSOH RI D ODERUDWRU\ IXPH KRRG DW /$1/

JRU WKH SXUSRVHR@Y RDQY XD RIPLTSASPHYMQ @ XREHWKDYV EHHQ D\
DOO 5 ' FKHPLFDO R¥HOBWT ZLGQH FKHRLF DO K WH SIRUWWHIG RQ ERWK
HPLVVLRQV LQYHQWRQXDQGHRKH VREMWKRGRUWWG7TWR TXDQWLI\ HE
92& DQG +$3V IURP 5 ' DFWLYLWLHY DUH GLVFXVVHG EHORZ

92& (PLVVLRQV

7KH /DERUDWRU\ WUDFNV FKHPLF D CH SPKUHPLIF\DHDV WAUKDUFRLIKI D/ \\D\W H® |
&KHP'% $ GRZQORDG IURP WKH &KHP'% MXYDHQ WREO X/GWH\E HIPODD F KFHU
FRQWDLQHUV DGGHG WR /$1/TV LQY HRG RFHPEWZHHQ -D XKRV\GDW
LQFOXGHG VHSDUDWH OLQH LWHPV RI FKHPLFDOV SXUFKDVHG
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7KH GDWDVHW ZDR QHDLHZ\HG RH DG IHDAKIDIV D® O QG &WHFXILYHG DW /$1
'LWK WKH H[FHSWMWRHGRA KVHFHFLDON BR2BR/XDQGNW ROQWFPUERQ WKDW SDI
DWPRVSKHULF SKRWRFKHPLFDO UHDFWLKRHPWUL FDRW VDO R & HH WKPRA
PHWKDQRO WULFKORURHWK\OHQH 3$PWIGR QDVRVHER S QHRVOW [7 K B WILH@RIH @
IURP FKHPLFDO XVH LV

3XUFKDVLQJ 8VH (PLVVLRQV

JURP WKH GDW D VSM{W RK DRKHH® LLFXD OV UE H M VRD LFGX ERIMFHDIRV ZHUH VHSD
HOLPLQDWHG IURP WKH DQDO\VLV FRKN HFODRYGE LLFD WH R QR QDN QRO |
SDUHQWKHVHV IRU H[FOXVLRQ RI PKHPDRIWHGIERPRDYHQWRU\ UH

X 6ROLG PDWHULDOV QRW D VLIQLIGFRORWKHIOUUBRZRYDERUWHBUWVI

Xx 1RQ 92& PDWHULDOV ®&\W GHILQWSHEL | OV AKH P L&)D DUH OLV\
DV KDYLQJ QHJOLJLBGHD SWRWRRKBPIR BFBBOH KBHIRYWWURQ RI 92&

x 3DLQWV SDLQWV ZHUM HHFHD®© M BWHRRQVHSDUDWHO\
x ,QRUJDQLF FKHPLFDOV LQRUJDQLFY DUH QRW FRPSRXQGV RI F

Xx 2LOV QRW D VLJQDLUFBOWVRRQVHERWY I$SG HRWQ/®BRHEZ BQG SULPDUL
PDLQWHQDQFH

X )XHOV XVHG IRU FRPEXVWLRQ SXUSRMHY DHPILUNBRQW HGRIFR UXHD
FRPEXVWLRQ XQLW
7KH IROORZLQJ FDWHJRULHV RI FKHPUFODYFHEHWRMHQQPLADWHG ED'

x &RQWDLQHU VL]HV RI OE RU OHVYV

X &KHPLFDOV ZLWK YDSRU SUHVVXUHV OHVV WKDQ PP+J

X &KHPLFDOV XVHG WR FDOLEUDWH HTXLSPHQW

Xx ODLQWHQDQFH FKHPLFDOV

x 8VH RI RIILFH HTXLSPHQW DQG SURGXFWYV

X &KHPLFDOV XVHGWRU WRHDODAMWPHQW RSHUDWLRQV

X &KHPLFDOV XVHG IRU R[\JHQ VFDYHQJLQJ GHDHUDWLRQ RI ZD\
x &KHPLFDOV XVHG LQ EHQFK VFDOH FKHPLFDO DQDO\VLYV

$IWHU WKH HOLPLQDWLRQ RI FKHPORNONH G @& RDM HIVRH LHNPRIL BK BE
LQYHQWRU\ UHFRUGW KHL @ IP\DW RK HN® RZXP BR &YV JRULBBE[WXUHV FKHEF
ZLWKRXW &%$6 QXPEHWA GCBDWDHWUK BDDWM YOLBHEZWH GZWBHGHWHUPLQH LI I
ZHUH SUHVHQW DUPG QHI WRH VDR \GRHRDBW DG SHWU PHERDQ YRUYDWLYH H\
LGHQWLILHG LQ &KUHHP DWVVNKPRGGOGVRZEHDLU HRWWILWB® WERHPLVVLRQV
IURP FKHPLFDO XVH LQ WRWDOHG WRQV

7KLV HIHPSWLRQ ZDV DSSOLHG RQ®VX V2RVEHR 2RVHF DVX IUH ¥ HHDRIF W L\RRYO X DWW
VHH 7DEOH
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+$3 (PLVVLRQV

BHFWLRQ E RI WKH &OHDQ $LWX®E WX $PHIBE PLHEHDWY Q LLVHGH IR U
UHJXODWLRQ E\ WKMSBBODEWDP ZD¥3G HQGVRHVGKDY BWK\O NHWRQH
LQ 21 WKH UHPDLQLQJ OLVWHASRXB®V HDUH GOMNAVO ¥ RRA SARRX ¢
WK H OLVWHG FKHPLFDOV LQ DFMWAXDLWHBVDR\E WXMQAY ERBIZSWR U\ V
HPLVVLRQV LQYHQWRU\ VXEPLWWDO WR 10("

7KH &KHP'% LQYHQWRU\ VIVWHP GID W H3NH W KD L ®H@\D L] iH 5DWR. R.C
ZDV VLPLODU WR WK BWUXVHIGH R DR&V IZ HVKF&$IP QKPEHUVY FODVV
FRPSRXQGV DQG PL[WBUNR BHUHH H FIDEENODNWKKHHP K KO HY ZHUH +$3)
FRQWDLQHG +$3 FRQVWLWXHQWYV )RB BIHWMNURNQKEGL6\D @H W $i3 Y HH.L
DQG LI VR WR GHWHMWYAGQHSVEHUPBERYRZ HDW H LFHWMWE LQ FKHPLEDO
FDWHJRULHVY WKDW ZHUH LGHQWLILWHIHOQWRI BARWHBQURP WRGV7D(
H[SODQDWLRQV RQ UHPRYDO Rl WKHVH FKHPLFDOV

X 3DLQWYV

X 2LOV

x ODLQWHQDQFH FKHPLFDOV

x &KHPLFDOV XVHG WR FDOLEUDWH HTXLSPHQW

X &RQWDLQHU VL]HV RI OE RU OHVV

X &KHPLFDOV XVHG LQ EHQFK VFDOH FKHPLFDO DQDO\VLYV

X 8VH RI RIILFH HTXLSPHQW DQG SURGXFWV

Xx &KHPLFDOV XVEBWRU WRHDMPHQW RSHUDWLRQV

X &KHPLFDOV XVHG IRU R[\JHQ VFDYHQJLQJ GHDHUDWLRQ RI ZD\
7RWDO +$3 HPLVVLRQV ZHUH HVWLPDWRDOE\ VXPEPLRQVHV SN UARPSR X

DUH +$3V DQG WKH +$3 FRQVWLWXMHRWRWDRPDRPLH WXW HM +3#3H U
XVH UHSRUWHG IRU ZDV WRQV

7KH +$3 HPLVVLRQV UHSRUWHG JH QG U QOMK HU IF DADHFQ\G D ¥ D\®W U W LQH D
SURFXUHPHQW Y DRIQCHY DUORF RS VKD \B WG 1K R WYKKHDW HDYFDVOXXD O DL U HF
UHSRUWHG LQVWHDG Rl SURFXUHPHRW AHKD\W WLLQV P HW DIEG DW G RIDALC
SHUIRUPHG DQG DUH GHVFULEHG EHORZ

(YDSRUDWLYH 6SUD\HUV

7KH /DERUDWRU\ LV SHUPLWWHG WWR WS HUTD/H WIDYLH YISO B M @ W
)DFLOLW\ RU 6(5) +BEHYRIUW R ©'SWEK\PNIW DKDOHHGE HKB VSUD\ +
DUH LOQOWHQGHG WORK P & ROFW KZHD WH.WV MRS RALD WD PG \EDVLQV 7|
VIQWKHWLFDOO\ ONVNQ B8 B Y B SIRRICDMLHRGX BELEVKV L YSDUH LQWHQ
WR HYDSRUDWH DDWSMWHF lZID W MU 16 D WRRELFK SURPHMBHY WUHDYV
VDQLWDU\ ZDVW R BDBWHH H.IFO X & QMG W D 6 B UWHUQW HS(R WD E O
UHGXFH ZDVWH Z D VKH UH® LY\l JKREDIPHHQNRWMRHKEA 2DV RWHH BDWYWH LV D
FRQFHQWUDWHG VB WUWRIORWLR\QLHBR B)H W P 8 QW/\ DS MAKD W L R
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6(5) IDFLOLW)\ LG ¥RIXFLEZOWBUUXVDYH @WFRASODBIIFH ZLWK G
WR DQ 13'(6 RXWIDOPO HDME SOMNUGRQNFRRIDVU G$IWR ZH

$FWXDO HVWLPDWHBD® HPQAMWIHEQM REEK BBV HPILRSHRQ WDFWRU
DQDO\WLFDOVDR®XQQ®YY WKRIPEDVLQ ZDWHU

(PLVVLRQV 6XPPDU\ E\ 6RXUFH

7TDEOH SURYLGHV D VXPPDU\ RI /$DVMWXEPDWWXISO! R B LW K H RIQ/
HPLVVLRQV LQYHQWRU\ 7KH WDEOBIQSSUBEVNRWWFHP ZV.WKR Q  [ER LR\
ERWWRP RI WKH WDEOH $WWDFKPHR®Y ERRARFLGWVRQ@NWMNHUMHHBGDIOFI
HDFK HPLVVLRQ XQLW

7DEOH 6XPPDU\ RI BHHIRUWHG (PLVVLR @V (PR $IORXX\D ,QYHQWR U\

NG SG PMo PMs CcoO VOC HAPs
(tonsf/yr)| (tonsfyr) | (tonsfyr) | (tonslyr) | (tons/yr) | (tons/yr) | (tonsfyr)

7$ 3RZHU 30DQW %RLOHUYV

7% %RLOHUV

7% %RLOHUV

7$ %RLOHUV

5/82% %RLOHUV

$VSKDOW 30DQW QD

'DWD 'LVLQWHJUDWRU QD QD QD QD QD

'HIJUHDVHU QD QD QD Q| D QD

5' &KHPLFDO 8VH QD @ D QPp D D

7$ *HQHUDWRUV QD (

5/82% *HQHUDWRUV QD (

7$ *HQHUDWRUV QD (

7$ *HQHUDWRU QD

6WDWLRQDU\ 6WDQGE\ *HQHUDWR|UV QD

7$ 7XUELQH

(YDSRUDWLYH 6SUD\HUV QD QD QD QD Q D Q

727%$1

QD QRW DSSOLFDEOH

7TDEOH SURYLGHV D VXPPDU\ RIQ WK MHALIRD Y MDID OHSRUIMVH B C
UHTXLUHG E\ WKH BHW® HW JIS\HUDRMKIFHEOWD BECSHIR Y QERIWYPDWLRQ RQ K
ZHUH FDOFXODWHG IRU HDFK HPLVVLRQ VRXUFH FDWHJRU\
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7TDEOH 6XPPDU\ RI BHIPL DQQXDO (PLVVIRRIQWHD V8 HEH U
7LWOH 9 2SHUDWLQJ 3HUPLW 5HTXLUHPHQWYV
NG SG PMo PMs CO VOC HAPs
(tons/yr) | (tons/yr) | (tons/yr) | (tonsf/yr) | (tons/yr) | (tonslyr) | (tons/yr)
7% 3RZHU 30DQW %RLOHUYV
6PDOO %RLOHUV QD
5/82% %RLOHUYV
$VSKDOW 30DQW QD
'DWD 'LVLQWHJUDWRU QO D QD QD Q |D QD
'"HJUHDVHU QD QD QD Q| D QD
5' &KHPLFDO 8VH QD Q D Qp D D
7% *HQHUDWRUV QD (
5/82% *HQHUDWRUYV QD (
7% *HQHUDWRUYV QD (
7% *HQHUDWRU QD
7% 7XUELQH
(YDSRUDWLYH 6SUD\HUV QD QD QD QD 0 D Q
727%/

QD QRW DSSOLFDEOH

5(3257,1* (;(037,216

6SHFLILF DFWLYLWLHV WKDW DUHHGHWHYUYY LGHGE DWRLOHB BQWR I QL SR
10$& DUH H[HPSW IURP UHSRUWHQW KQ\GHHTW KWHHIPPHIQMWY R QV
10$& 10(' KDV GHVLJQDWHG H[HPSWKRXGWFHY WEWLRDWRHY QR WD M

X /ILVW Rl ,QVLIJQLILFDQW $FWLYLWLHV ODUFK 10("
Xx /LVW RI 7ULYLDO $FWLYLWLHV -DQXDU\ 10("

IDERUDWRU\ VRXUFHV DQG DFWLYRWLWYLWKD® IXD/GSHF DVH® VDRJQI
LQFOXGHG LQ WKHO/QH@QVDROUN PR/ LRW BRIV R WKEWHUHSRUW SURY|
H[DPSOHV RI WKH /DERUDWRU\TV HYHR/SSH D FRULPYH &/ MHR/ ®R/\WZHHICPQ. @I

%RLOHUV
7KH /DERUDWRU\TV ERLOHU LQYHQWRRN ZDM HYLD O KXKD@W G FDN DY. QW W
10(" 6SHFLILFDOO\ ERLOHUV ZH W HHIOMSRWUHN G HSRR \W P QV LHRT:

WKH\ PHW RQH RI WKH IROORZLQJ UHTXLUHPHQWYV

X )XHO EXUQLQJ HTXIBVHRWWWXKD®W KDOAHE \GCWKIDI@Q RIRDWHXDO WR
DQG LV XVHG VROHO\ IRU KHDWLQU ERUGCGIRGXFIRW XRVW RDQDWE U
XVH RU

X $Q\ HPLVVLRQV XQLW WKDW KBAKBVMXH \§ R HQ WL DA WWRHHE R O
SROOXWDQW
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$Q\ ERLOHU WKDW ZDV QRW XVHG HRKROX Y DWHA GRIR UHRPKARYXIDW R IQ DI
\HDU H[HPSWLRQ )RU SXUSRVHV RI GHIW.KH QPUDWQQ N[ HZMHSMLRDWG FAF
SRWHQWLDO WRQHRPLW XBQL BERQQ® HRRJ HREB R SRV VRIQWVHVW.QFOXGHG LQ
HPLVVLRQV LQYHQWRU\ ZLWK LWV RZQ XQLTXH HTXLSPHQW QXPEH!

JRU WKH VHPL DQEX2ROVWWLNFLRQVRIIYVDIQQER K BDWHRRLAQHUH VXPPHG
IRU WKH HQWLUH VRXUFH FDWHJRU\

*HOQOHUDWRUYV

7KH /DERUDWRU\ PDLQWDLQV DQ LQERAGWRQHRIDWRIUM[EBROWEBDOH
XVHG DW WKH /DERUDWRU\ IRU WHRSBERHYU RUHWRBRWSLRRON. G H THFAHIUW J
SRZHU GXULQJ SRZHU RXWDJHV DWDWRULRXWN LWHUHGKEH SRVRWOEQ
IXHO

,Q DGGLWLRQ WR WB\R WWDHE ODHE RWOMERIBV R DD@W D LMS/SDQ[LPDWHO\
VWDQGE\ JHQHUDWRUDNW®RW I WLLRHQ RA/MHBUHED QWFW DWQVGEW XV WR SURYLG
FULWLFDO V\VWHPV DW WKH /D E R UDWILRRIQ DEX UILHXYIHSZAWMRIU R XDVUDH) HX/H
JDV SURSDQH JDVROLQH RU GLHVHO

7KH LQVLIJQLILFDQW DFWLYLW\ H[HPB\WYV RGPV BPIBWRRUD/EDBHMR W KH

X 3RUWDEOH HQJLQHFLDAHY SWRIDWD EDWHWX GHOYHYY MCKIDF RU HTXD
A KRUVHSRZHU HQJLQH LI IXHOHG E\ GLHVHO RU QDWXUD
A KRUVHSRZHU HQJLQH LI IXHOHG E\ JDVROLQH

x (PHUJHQF\ JHQHUDWRUV WKDW RQ DWMKFERUDUQRDYDW WREFHUMDF
ZKLFK HLWKHU KDH/AHL DWQLR Q ORI W IE GRRY SRW H Q WK C5QR OVIRX WD QW W k
RU OHVV WKDQ WEKHHIBT RUS ZKHDQMK WGHRSI) BWURRBUBWHHRBLQJ KR
FDOHQGDU \HDU

2Q WKH EDVLV RI VL]H SRUWDE O H ZHWW B WDWHRRRMXV 8 B FIRW L\R B R SIRW
HPLVVLRQV LQYHQWRUN RKGWYVWDQUIWKEH 8 R S DIE/OWPDHQHUDWRUV D
WULYLDO DFW L YQFODHIH B QLA DWKHOR MUPH. W RIHVIDMLLRQQXDO HPLVYV
$00 VWDWLRQDU\ JHQHUDWRUV D U B GV MIKHD WSHEU D W VQVID RHGLER LT >
DUH XVHG VROHO\ WR SURYLGH HPHUJHKRXUEDENX S HIREZ HIK HUH RWM
FRQVLGHUHG LQVLJQLILFDQW VRXUPHWPRQGLRQN DQYRQWRRSWHBR
UHTXLUHPHQWYV +RZBYHUWWE®BEAWRQ@KQUWDRU®\ZHYHOXGHG DV D V
LQ WKH 7LWOH 9 2Q 8 UDUMWL RQ FROHUGCHIH IDQ WRIHVVHRQWDW QHSRUWYV

92& (PLVVLRQV

$ QXPEHU RI LQVLJQLILFDQW D QG HVIRLY HDOPDFWL QY LRVIL\M M UAHWCH/ D B E
FKHPLFDO XVH WRWDO LQ WKH HP LWNALFRSQWL RQ YHIYAWER BR UTKHV B R @ G\L
LQVLJQLILFDQW RU WULYLDO DFWLYLWLHY DUH H[SODLQHG LQ 7DE

)XHOV VXFK DV SURBEQ® B FNWUEGN @ § SZHIHVH@D M\QKBGDWH QRW OLV W
'KHQ IXHOV DUH EXIOQIFPE LQOPRWVREHDWPB RRAWNPHCHDYG 92& HPLVVL
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PLQLPDO (PLVVLRQV IURP IXHO FRPERYWPR@VRLRKY DBFRRQW HB Ul RIWD
XQLW
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7TDEOH ([HPSWLRQRUSSISODRIHFKD O 8VH $FWLYLWLHYV

Basis of Exemption Activity Type Activity

&RQWDLQHU VUIHM RUDOMEOLQW RU QRQSDLQW PDWHULDOV GLVSHMYWHWAIIURP SUH S
RU OHVYV R] FDSDFLW\ RU OHVV

&KHPLFDOV ZLW KR WDSRYSHDMWLVVLRQV XQLW FRSNUVW IWKD WAKDD ®Q M ¥ LREBUZV. WR U
SUHVVXUHV OHVV WKDQ| YDSRU SUHVVXUH OHVRUWIDDXD PWEWLHM OHV[V WKDQ
PP+J

&DOLEUDWLRQ|FKHPLFDIORXWALWH FDOLEUDWLRROQRD @D PRUQDWRQDRTXLYPHQW RU R
DODO\VWLFDO LQVWUXIPH@W VX MLHQG- O X G DRAM \RV HWVKRVH S

ODLQWHQDQFH|FKHPLBDOV $FWLYLWLFW®\KIIRW RBERWHWRQ FEXRO GURXQ
DQG RLOV LQFOXGLQJ ODZQ FDUH SHVW FRQWSRIOQWUQQGLQJ FXW
ZRRGZRUNLQJ VZHHSLQJ JHQHUDO BOXPEWQJMDQLWRUL
UH WDUULQJ URRIQDMQ\RWD & W/HDP LRBKDZD\KILRQPG ZDW
DFWLYLWLHYV DQG SDVINQDRIORRDGWQG RWKH[U DUHDV
$FWLYLWLHV IRU PDLQWHQDQFH DQG REWDRWRI HTXLSPH
HTXLSPHQW RU PRWRU Y@RMYLEE MW HEBWLRIID EX|LO

8VH RI RIILFH HTYLSPBIQW 8VH RI RIILFH HTXLSPHQW DQW HUMR 8 X FEAW L Q R W VIHQ/F
DQG SURGXFW SULPDULO\ LQYROYHG LQ SKRWRJUDSKLF UHSPRGXFWLRC
&KHPLFDOV XVHMGJLRUDO %RLOHU REMHIMWWR BB WORWWWR2NGYQJ RRROLQ
ERLOHU ZDWHU WUHDWPHQW

&KHPLFDOV XVHMGJLRUDO 2[\JHQ VFDHWQ@WIORQ Rl ZDWHU

R[\JHQ VFDYHQJLQJ

&KHPLFDOV XVHGJLQLDO %HQFK VF DXL HEWR WO S UI\RKKTSKL F D ODDQRO W L V
EHQFK VFDOH FKHPLFDQEXW QRW ODE RAPNH@WRGVIRWH 7KLV H{8PBSMWI\RWRZDV DS
DQDO\VLV ELRORJLFDO UHVHDVKKUZR YN WERQR H @MDY SEOLHG

+$3 (PLVVLRQV

7KH +$3 FKHPLFDO XVH H[HPSWLRQ DRDFKDYULXVH IHH®GBW MR BRI OY
LQ DSSOLFDWLRQ RI VHYHUDO RI WKH MDWHRH[QFB5EWLIR QNVDIQ\WR P B0/
10(" DQG /LVW RI 7ULYLDO $FWLRLWDIBHOMH 10(" UHIHU W

3DLQWYV

$Q DQDO\VLV RI 92& DQG +$3 HPLVVLRQY LWHLWXO W QN KW R B ESRDULIDMARL
SHUIRUPHG WR GH® HUPR YW LLIR (A\H DBHW L RID LW LQ DY JDWKHUHG
&KHP'% FKHPLFDO LQYHQWRU\ V\VWHRR @ KMS/3H UFH B R UGMVZ HRU HH HHYDS
WULYLDO DQG LQVLJQLILFDQW DFWLYLWLHYV

7KH IROORZLQJ H[HPSWLRQV IURP 10(" $4%V2\5 RUDTWLQUDIH BPWWY3I W
10(" ZHUH XVHG LQ WKH SDLQW DQDO\VLYV

X $FWLYLWLHV WKDW RFFXU VWULFWOG LRU \P DLLAQAVOKGD Q B HVKR H JIRR
FDUH SHVW FRQWURO JULQGLQJ FXNWQLQY ZHHGERQJJSQHQWO
MDQLWRULDO DFWLYLWLHV SOXPEXQDWURQVDWWHIRE BRRDWYD LIOJ\
ZDVKLQJ DFWLYLWIRDG\D B® SPYQ QDIRUIHAD VD QG RWKH
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X $FWLYLWLHV IRU PDRIQUVRIQD FLHS B BRGW HRROO B KXLLISFPH W RU PRV
HLWKHU LQVLGH RU RXWVLGH RI D EXLOGLQJ

x 3DLQW RU QRQSDHQW H® WHUWPL B ON SEBIBRD JRIG DRIURMROHVY FDSD
DPRXQW RI SDLQW WKDW GLG QRWOHX® WIR\ IRUOCEVULYLD/® G¥FW L
OHVV WKDQ WKH WRQ HPLVVLRQ OLPLW IRU LQVLJQLILFDQW D

X 6XUIDFH FRDWLQJ @XEIJI1SFHIDPW S DRFEDWIQIJID ORIUUWRXQW FHYV ZLW
ZLGH WRWDO FOHDQXS VROYHQW DWKDFKERDWRQJY SAHWUX\IHD BIPLV V

(0,66,216 6800%5¢<

(PLVVLRQV 6XPPDU\

7DEOH SUHVHQWYV IDFLOLW)\ ZLIGHUHWWURD VBIR® ®XWDXQ® \H PRV VL
WKH DQQXDO HPLVEGLWRN VBPHQWRBBRDPAP L WY DREGBELWHRQ WKH 7LW
BHUPLW HPLVVLRQV OLPLWV DUH LPRDRVOXG G WXIDEOHPLVVEREBVHRW v
FKHPLFDO XVH (PLVVLRQ XQLW LQIRD®PXCOLRWYLRQGE OHW LQFOX GHGE
$WWDFKPHQW $ 7KH QYHQPLRVL RESRERW. OV MXSRHVWEGEHG LQ $WV
$WWDFKPHQW & LQPONBIEHWUYROY DESRDWYV IRU

7TDEOH /$1/ )DFLEGUWWHWGBIHD 3ROOXWNNQW (PLVVLRQV IR
Estimated actual Emissions for Estimated actual Emissions for Semi-  Title V Operating Permit
Pollutant | Annual Emissions Inventory annual Title V Operating Permit ReportiRgcility-Wide Emission Limits
Reporting (tons/yr) (tons/yr) (tons/yr)
12
6 2
&2
30
30
30
92&
7TDEOH /1$1/ +$3 (PUYRPRTRS )LYH &KHPLFDOV 8VHG LQ
Pollutant Chemical Use HAP Emissions (tons/yr)

OHWKDQRO
+\GURFKORULF $FLG

&\DQLGH &RPSRXQGYV

OHWK\OHQH &KORULGH
+H[DQH
$00 RWKHU +$3V IURFA &KHPLFDO 8VH
7RWDO +$3V
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+$3 HPLVVLRQV IURP FRPEXVWLRQ VRRQNHWVHBBRHW WEYF®&RGEHGHWLQ WKI
QHJOLJLEOH DQG GR QRW FRQWULERWHPYVYQRIQ¥DQWO\ WR IDFLOL

YLIXUH VKRZ8FEQQWWD QW HRLRVLRQVHEFOREUGH WKH YHU\ VPD
VRXUFHV VXFK DV WHKMRED WD SKD\AM \BBO® WY GSHRUBWNYNH VSUD\HUYV
VKRZV WKH 7% SR HHWUXSORIQMP D\QVA RER/L OUHRP/ VIPO® GHUH WKH ODU.
&2 DQG HPLVVLRQV LQ 5 M RZIOWP WKHOOY B2 & VP DAVRILIRFH R |

WRQV \U

12 - 7A
L a2 Ny e,y

92& ANy KA

30 S, %4,

62 Z Se
+$3V > Gy
.

@/b/

)LIXUH (PLVVLRQD BREOOXWHDWQWY E\ VRXUFH LQ

(PLVVLRQ 7UHQGYV DQG 7LWOH 9 BHUPLW /LPLWYV

$ FRPSDULVRQ RI KLVWRULFDO HPIL\RQ RQF LWR/ V& HVIKDH 7Q WMD\HZL @ 8
LV SURYLGHG LQ WKLV VHFWLRQW )\ W L\GHR KO GVEH RQR WHBL WK DL\VQ WK H
3HUPLW LQFOXGH HPLVVLRQV IURP & RRHWHKRK DRHX B/E DHW LD/WH RORWWL
QRWDEO\ VPDOO LAXUN @LQIGF B PMU JERDEFW R WD QERAHMNMHU KLVWRULFI
DYDLODEOH IRU HPLVVLRQ VRXUFH W RLKNWRDAU HOLYGIFONKFEUH GV X @ P K
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J)LIXUH SURYLGHV D FRPSDULWRQZR G W KiHP IS\DWLVR Q V\ HOW WV U IL BVAHLLC

DV UHSRUWHG WR 10 H ALY WHKRD B QQXBIEW R D F VX EW L \Z MWD HPLV VLR G
LQFOXGHG LQ /$1/TWL7Q W OHUP R'\WHWDK HD OWIRSKKRZQ RQ W

<HDU &RPSDULVRQ RI /$1/ )DFLOLW\ :LGH

DV 5HSRUWHG LQ 10$& (PLVVLRQV ,Q
o
>
@4
n'd
N~
12] 62 30 &2 928& +$3V
E3HUPLW ¥LPLW | | ] | ] ] ]
JLIXUH &RPSDULVRQ RI IDFLOLW\ ZLGR@WOQXDRO UHBRUWHG HPLVV
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)LIXUH SUHVHQWYV 92& DQG +$3 HPWUYLRQWVURRK FKKHHP OFDAV X V|
FRQWLQXHG IOXFWXDWLRQ LQ ERWKRIWE DPRGLHOMLRPM VQ RIGAW XD G
SXUFKDVHV DQG LPSURYHPHQWYV WK H DIDEWRUDWRIUQ XKBW WBEH WR W

sK e v , We (E}u Z u] 0 he

iTX6

TXH

IXH
sSK s W e

mTii6 miiio miiii wmTiii mi7iit m7ii7T m7iid miiidA mTiido miiid

JLIXUH 92& DQG +BRQWHPURNFLFKHPLFDO XWRIURP

LA-UR-18-30768



Emissions Inventory Report Summary for LANL for Calendar Year 2017

5()(5(1&(6

(33 86 (QYLURQPHQWDO 3URWHFWLRQ $LUWQ@ROOXWD@RASLY P UR®
$3 JLIWK (GLWLRQ 6HFWLRQ +1DWXMQP® 6BNWIRRRE X VM XRQ 2D
&RPEXVWLRQ KWWS ZZZ HSD JRY WWQ FKLHI DS 6HSWHPEHU

(33 86 (QYLURQPHQWDO 3URWHFWLRQ $LWB @GRV O X W D@WKRPLYUUUR®
$3 JLIWK (GLWLRQ 6HFWLRQ  +®DVRIIQHY DRGG LBHFNCL RQG X \tV/
BWDWLRQDU\ 'LHRIO WD\Q & DM PX6\® DAZZL B HY JRWWSNQ FKLHI DS
2FWREHU

/$1/ /RV $ODPRV 1DWWWRQ@DO /DBRY PLYVYWRQV 5HSRUW 6XEPLWW
1HZ OH[LFR (QYLURQ®MWQW RNSHAWIPRY 1RW\ BQBOPHERUDES5
O0DUFK

/$1/ /RV $ODPRV 1DWWRQDO /DERB6HPLVE@QXDEH SRV -XO\+'HFHPE
" VXEPLWWHG WR WXHLURD PHQLVE 'H$ODP\W FH@W LRYDO /DERUD\
GRFXPHQW /$ 85 ODUFK

/$1/ /RV $ODPRV 1DWWWRQDO /DER®6HPLVE®RQXDFH GV -DQXDU\%-X(
VXEPLWWHG WR W KH RIQHZH QMW L'FHS DQ WIP HDWL RRD S ODPRYDWR U\ GR
/$ 85 BHSWHPEHU

10(" 1HZ OH[LFR (QYLBRQWIRQRQ@YWH $LU 4XDUDWLQ@EXAHHIPAWSURJUDP
3/LVW RI ,QVLJQHI\ PCQIB®BM$ FWIWAWWYSHUDWLQJ 3HUPL
KWWS 7Z7ZZ QPHQY VWDWH QP XV DT&EGIRUWPWF®&VLIQLILFDQW/LVW

10('" 1HZ OH[LFR (QYLBBOQWIRAQ@WH $LU 4 XD OHMWANUUHIR® 0DU\ 8KO
10(" $4% WR /$1/ GDWHG -DQXDU\

10(" 1HZ OH[LFR (QYLBBOWIRFRQ@WH $LU 4XDUDWLQ@EXAHHIPA W SURJUDP
3/LVW RI 7TULYLDOU $FAWMOHVWLHHKNOQBHQJI SHUPLWYV °
KWWS Z7Z7ZZ QPHQY VWDWH QP XV DTEQRDPYV 7ULYLDO/LVW7LWOH:¢
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7KLY SDJH LQWHQWLRQDOO\ OHIW EODQN
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$77$&+0(17 $
(PLVVLRQ &DOFXODWLRQ :RUNVKHHWYV IRU ,QGLYLGXDO (PLVVLRQ ¢
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62 D

92& D
(PLVVLRQ$Q QX

+D]DUGRXV $LU SROOXWDRMWRIUPLVVL 2% /OODF\;(LODWLRQ
OE WROWR®GDU

(WK\O%HQ]JHQH G

JRUPDOGHK\GH G

;\OHQH G

S5HIHUHQFH

D$3 6 HF Hot Mix Asphalt Plants 7DEOH 8SGDWHG

E &DOFXODWHG XVLQJ VWDFN WHVW UH\EXOW& $SHU DRIWVXKRIEG FRHQ B\DA

F 30 HPLVVLRQ IDFWRU LV FDOFXODWHI® ®DNVRU RURWK M V8D AH\P WWHWWR Q
XVLQJ WKH VDPH UDWLR RI 30 WR 30 DV SURMRRLGB® DLGEUBRYLGHEOIIRU
30 DVVXPH VDPH DV 30
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S5HIHUHQFHV

NZ LV WKH VL]H OLPLW IRU GHWHUMH® UG Q DDLDWR Y V7 WIPWD DQI BUPVWORQUZDY WDNHQ IURP
WKH RSHUDWLQJ SHUPLW DSSOLFDWLRQ

D 7% * 3 12[ &2 30 92& HPLVVLRQ UDWHWKW BUH/ IGBRW P DWKHD¥DOXHYVY ZHUH JLYHQ LQ JP +3 KU 7KH
IROORZLQJ FRQYHUVLRQ IDFWRUV ZHUHJXO/EHH G Q\GR REWKBLROUOME: K:WKRUOFRQYHUW HPLVVLRQ IDFWRU XQLWYV WR
OE N:K WRWDO +& ZDV XVHG DV 92& DFWNDO6292AMRRXOECEH PXF&K3OREBVHG |RQ 6 LQ IXHO

E 7% * * * &2 HPLVVLRQ UDWH DUHDGRPVEBECDLBHEY QORQ@URWKHUV IURP B3 6HFWLRQ VHH 79
SHUPLW UHQHZDO DSS FDOFV IURP

F 5/82% *(1 *(1 *(1 HPLVVLRQ UDWHWQGRIR &2AURR DSSDLFDEOH 7LHU MWDQGDUGVY VHH 79

UHQHZDO DSS (PLVVLRQ IDFWRUV IRU 62[ DQG 30 IURP $3

G 7% 12 &2 92& DQG 30 IDFWRUV IURPGAM HWHHH/Q@JUE B VADDQGBHS () IRU §2] 30 DQG +$3V
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