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RTAP LIST/FRACKED GAS COMPARISON 

22 toxic air pollutants on RTAP List (beginning at page 15) are associated with fracked gas, 

either as additives or produced by combustion of this gas (VOCs). 

 

15 of these are Toxicity Class I (most toxic); 6 are Toxicity Class II, 1 is Toxicity Class III. 

 

10 RTAPs - 5 Toxicity Class I, 4 Toxicity Class II , 1 Toxicity Class III - 

are on EPA list of frequent additives to fracked gas 

 

Sources:  RTAP List (beginning at page 15) and Table 9, at p. 36, of  “Analysis of Hydraulic 

Fracturing Fluid Data from the FracFocus Chemical Disclosure Registry 1.0," by the EPA (March 

2015); see also EPA website 

 

Methanol:     RTAP CAS  No. 67 – 56 – 1, Toxicity Class II 

Ethanol:     RTAP CAS No. 64 – 17 – 5, Toxicity Class II 

Propargyl alcohol :     RTAP CAS No. 107 – 19 – 7, Toxicity Class I 

Glutaraldehyde:     RTAP CAS No. 111 – 30 – 8, Toxicity Class I 

Ethylene glycol (aerosol):     RTAP CAS No. 107 – 21 – 1, Toxicity Class II 

2-Butoxyethanol:     RTAP CAS No.  111 – 76 – 2, Toxicity Class I 

Napthalene:     RTAP CAS No.  91 – 20 – 3, Toxicity Class I  

 
1,2,4-Trimethylbenzene:     RTAP CAS No.  95 – 63 – 6, Toxicity Class II 

Dimethylformamide:     RTAP CAS No. 68 – 12 – 2, Toxicity Class I 

Polyethylene glycol:     RTAP CAS No. 25322 – 68 – 3, Toxicity Class III 

11 more RTAPs  - 9 Toxicity Class I, 2 Toxity Class II – 

are identified Table 7 VOCs from fracked gas 

 

Sources:  RTAP List (beginning at page 15) and Table 7, at p. 21, of “Gas Patch Roulette:  How 

Shale Gas Development Risks Public Health in Pennsylvania,” by Nadia Steinzor, et. al. 

(October 2012) 

 
Acetone:     RTAP  CAS No.  67 – 64 – 1, Toxicity Class I 

1,1,2-Trichloro-1,2,2-Ttrifluoroethane:     RTAP  CAS  No. 76–13–1 , Toxicity Class II 

Carbon tetrachloride:     RTAP CAS No. 56 – 23 – 5,  Toxicity Class I 

Toluene:     RTAP CAS No. 108 – 88 – 3, Toxicity Class I 
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https://www.earthworksaction.org/files/publications/Health-Report-Full-FINAL-sm.pdf


n-Hexane:     RTAP CAS No. 110 – 54 – 3, Toxicity Class II 

Benzene:     RTAP CAS 71 – 43 – 2, Toxicity I 

Methylene chloride (dichloromethane):     RTAP CAS No. 75 – 09 – 2, Toxicity Class I 

Trichloroethylene:     RTAP CAS No. 79 – 01 – 6, Toxicity Class I 

Xylene m-isomers:     RTAP CAS No. 108 – 38 – 3, Toxicity Class I 

Xylene p-isomers:     RTAP CAS No. 106 – 42 – 3,  Toxicity Class I 

Xylene  o-isomers:     RTAP CAS No. 95 – 47 – 6,  Toxicity Class I 

A 22
nd

  RTAP, the VOC Formaldehyde - Toxicity Class I – is also found  in fracked gas 

 

Sources:  pp. 18-19 at  “Madison County, New York Department of Health Comments to the 

Federal Energy Regulatory Committee,” prepared for Madison County Department of Health by 

Thimble Creek Research (September 30, 2014); pp. 26-27 and Appendix B, pp. 2-6 and Table 12 

at p. 10, of ATSDR/CDC Health Consultation Report (Jan. 29, 2016)(asthmatics, elderly and 

others at risk from compressor stations); p. 5 and Appendix 1 at p. 19 of “California’s Fracking 

Fluids:  the Chemical Recipe,” by Tasha Stoiber, et. al. ( EWG; August 2015) 

 

NOTE:  Formaldehyde does not appear in the Table 7 VOC list because sampling for that study was 

done with Summa canisters. Badges are generally used for formaldehyde monitoring.   

Formaldehyde is a carcinogen.  Union Leader, December 18, 2015 online article by Meghan Pierce  
 

 

 

 

Compiled by Liz Fletcher for NH Pipeline Health Study Group, May 2016 
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Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-1

Date ofResponse: 4/23/1 8

Respondent: William R. Ki11een

REOUEST:

Please identify the sources of a11 forms of gas to be distributed at the proposed Keene facility

being considered under Docket DG 17-068, J.e・, the Marcellus shale fields and otherwise.

RESPONSE:

The Company lS PrOPOSing to serve customers in Keene with natural gas supplies in the form of

COmPreSSed natural gas (CNG) or liquefied natural gas (LNG). Over time, these supplies would

replace existing propane supplies used to serve Keene customers. As with the propane supplied

to customers today, the Company solicits supplies through requests for proposals aimed at

PrOViding the needed supply at the lowest cost. Both the propane and natural gas supplies to

serve end users would come from a variety of different geographic Iocations and extraction

methods. The Company is not aware ofthe initial source ofthe molecules that would comprlSe

the future propane, CNG or LNG supply sources.

The Company is not proposing to serve Keene customers via capacity on an interstate pipeline.



Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-2

Date ofResponse: 4/23/1 8

Respondent: William R. Killeen

REOUEST:

Please identify the approximate percentage of gas used at the proposed Keene facility being

COnSidered under Docket DG 17-068 which will be conventional natural gas versus hydraulically

fractured (“fracked’) natural gas.

RESPONSE:

Please see the response to Clark l-1.

Page l ofl
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Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-3

Date of Response: 4/23/1 8

Respondent: Wi11iam R. Killeen

REOUEST:

Please identify the complete chemical composition ofthe conventional natural gas that wi賞l be

distributed from the proposed Keene facility being considered under Docket DG 1 7-068, Or,

altematively, attaCh a representative sample complete chemical analysis ofthe gas, Or the last

three such analyses ofthe gas whether Libefty considers them to be representative analyses or

not.

RESPONSE:

Please refer to the Company’s response to Clark l-1. The Company solicits natural gas supplies

through requests for proposals aimed at providing the needed supply at the lowest cost・ The

natural gas supply to serve customers in Keene could come from a variety ofdifferent

geographic Iocations and extraction methods. Until such time as the Company begins to provide
natural gas service to its Keene customers, it has not purchased said natural gas and is therefore

not in possession ofthe specific natural gas and cannot provide its chemical composition.



Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-4

Date of Response: 4/23/1 8

Respondent: William R. Killeen

REOUEST:

Please identify the complete chemical composition ofthe fracked natural gas that will be

distributed from the proposed Keene facility being considered under Docket DG 1 7-068, Or,

altematively, attaCh a representative sample complete chemical analysis ofthe gas, Or the last

three such analyses ofthe gas whether Liberty considers them to be representative analyses or

not.

RESPONSE:

The Company disagrees with the premise ofthe question that the natural gas that will be

distributed from Keene will be “fracked.’’Please see the Company’s responses to Clark l-1 and

l-3.



Liberty Utilities (EnergyNorth Natural Gas) Coap. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-5

Date ofResponse: 4/23/1 8

Respondent: William R. Killeen

REOUEST:

IfLiberty’s prior response did not discIose the complete chemical composition ofthe fracked

natural gas that will be distributed from the proposed Keene facility being considered under

Docket DG 17-068, Please identify the approximate percentage of chemicals in the gas that were

not identified.

RESPONSE:

Please see the Company’s responses to Clark l-l and l-3.

Page l ofl
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Liberty Utilities (EnergyNorth Natural Gas) Coap. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-6

Date of Response: 4/23/18

Respondent: Wi11iam R. Ki11een

REOUEST:

Please identify the complete chemical composition ofthe propane-air gas that has been

distributed to customers under Liberty’s Keene franchise, Or, altematively, attaCh a

representative sample complete chemical analysis ofthe gas, Or the last three such analyses of

the gas whether Liberty considers them to be representative analyses or not.

RESPONSE:

See Attachment Clark l-6 for a representative analysis ofthe typical chemical composition of

natural gas distributed by the Company.

Page l ofl
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Docket No. DG 17-152

Attachment Cla「k l-6
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BTU @ 60DEGF

LOW NET DRY REAしこ

NET SATURATED REAL二

HIGH GROSS DRY REAL =

GROSS SATURATED REAL =

RELATIVE DENSITY ( AIR=1 @ 14.696 PSIA 60F)

COMPRESSIBILITY FACTOR :

NOTE: REFERENCE GPA 226I仏STM D」945 & ASME-PTC), 2I45, & 2172 CひRRENT PUBLJCATTONS
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PROJECT NO. .　　201711052

COMPANY NAME : MICROBAC LABORATORIES

OFFICE / BRANCH: ERJ肥, PA

CUSTOMER REF:  1 7KO766
***FIELD DATA***

SAMPLE CYCLE:

SAMPLE PRES∴　　　　_　　　PSlg

SAMPLE TEMP∴　　　　　　　　　　Of

AMB萱ENT TEMP∴　　　　　　　　　Of

LAB PRES:　　　　　　-　　　PSlg

FIELD COMMENTS:

LAB COMMENTS:

COM PONENT

Hydrogen Sulfide (H2S)

Carbonyl Sulfide (COS)rsulfu]- Dioxlde (SO2)

Me〔hanethiol (MeSH)

Ethanethiol (EtS H)

Dimethylsulfide (DMS)

Carbon DISulfide (CS2)

i-Propanethiol ( i-PrSH)

トButanethiol (トBuSH)

n-PropanethlOl (n-PrSH)

Methylethylsulfide ( MES )

S-Butanethiol (S-BuSH)

l-Butanethiol (i-BuSH)

Thiophene (TP)

Dlethylsulfide (DES )

n-Butane〔hiol (n-BuSH)

Dmethyldisulfide (DMDS )

Unldentified Sulfurs - Llght Ends

Methylth iophenes (MTP)

2-Ethyl皿OPhene (2-ETP )

MethyIethyldisulfide (MEDS)

Dimethylthiophen es @MTP)

DiethyldISulfide (DEDS)

B enzothiophene (B乙TP)

Unidentified Sulfurs - Mid Range

Methylbenzothiophenes ( MB zTP)

Dimethylbenzothiophenes (DMB zTP)

Trimethylbenzoth10Phenes (TMB zTP )

I}benzothiophenes (DBzTP)

Methyldlbenzothiophenes ( MDB zTP)

葛「njden†清ed S111nl「S 〇円eaw胃nds

TOTAL SULFUR

ANALYSIS NO∴　　　　01

ANALYSIS DATE:　　NOVEMBER 13, 2017 12:24

SAMPLE DATE :　　　NOVEMBER 2, 2017 14:14

TO:

SAMPLE TYPE:

CYLINDER NO∴　　　　1 L TEDLAR

SAMPLEDBY :

SAMPL喜NG COMPANY:

H2S BY STAIN TUBE:　　　　　　　　PPm

SULFUR

DOm mOl (uMいDPm Wt (ug/g)

0.2　　　　　　　0.4

BDL

BDL

BDL

BDL

BDL

O.2　　　　　　　0.4

1.0　　　　　　　2.7

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

WT% OF H2S O.00004 1 1000 scf TOTAL WT% OF SULFUR O.00035 / 1000 scf

*　ASTM D5504　**　DETECTION L丁MITDETERMINED TO BEO.1 ppm (ul几) Sulfur - BDL (BELOW DETECTIONLIMIT)

】旋′血でa pre5ぐnled庇ル高庇s been αCq証手ed bツルIe伽Sげ硬けenI anaめ,庇al le●I章〃′q礁S釧有印「eSentS 〃彫j-`dcioαS Cひnぐl涌on BM硯CT^na短iα轟のsIe〃均Inc・

Resα毎がI方e a朋かsis can be q彬ctedめ,海sa〃函"g COnd珊0朋, l庇r約第. aγe O"小関間近ed lんの“g方p′帥e′んb p′OIocoL I;M骨4CT ass′′〃-eS加′e坤OnSibil砂

Jo′海erpr飽海oI1 0′ aIry COIrseqαe〃CeSJ).o肋qpp/icaI(0〃 Q/I加′qO〃ed砂Z)肋aIioI章伽dお励e so/e /iab肪ty Q/′he “se′・ r乃e r`P′Od“cわ部n aIry medf(=7在校

′印のned !所)′棚強)n m午y億のl心e I競αde, m P〃加の′章の′ aS a -高の佃w動のα l庇wr毒でe′! Pe′〃“SS(〃n毎月MPACTんIa短くCβlゆs!e〃ゆI"C・
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BTU @ 60DEGF

LOW NET DRY REAL=

NET SATURATED REAL=

HIGH GROSS DRY REAL =

GROSS SATURATED REAL =

RELATrVE DENSITY ( A皿に1 @ 14.696 PSIA 60F)

COMPRESSIBⅡ.ITY FACTOR :

NOTE: REFERENCE GPA 226I(ÅSTM DI945 & ASME-PTC), 2145, & 2172 CU槍RENT PUBLICAHONS

棚e daIa presented herein履待ee〃 aCqwired by Ine鋤S Q/C肌γeni伽ab晩al /ech房qz‘eS鋤d ′t,preSentS /hejz‘dicioz‘S COIIC/z‘Sion EMmCT Åna短icaJ幼tems, J朋・

ResきI短が砺e ana恒is caI? be句的Cled by lhe saガやIing cond海0榔, the′ゆre, are Oゆ朋子γanled碗′0“gh p覚りe′めpro伽OL EMPACT ass`′朋eS I!O r呼,OI扇bil均,

ゆr iI海やγetatioI) 0γ a華y CO〃Seq〃e〃CeSノン0のけ偶やIicalio′章〆fhe r印0′ted i′ゆ肋∽Iio′章and is lhe ∫Ole liabiliリザ初e 〃Seγ・ T坊e reprod〃Ctio月面aIリ朋edia〆掘∫

r印o′ted iタがv肋a/iol朝qy lIOJ be made,話po諦0〃 Or aS a Whole, W海0〃高he wilIen pe肋iss伽Q/EMPACT A伽戒ca1 5ys/e肋s, J"C.
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PROJECT NO∴　　20171 1052

COMPANY NAME. MICROBAC LABORATORIES

OFFICE / BRANCH: ERIE, PA

CUSTOMER REF:  1 7KO766

***FIELD DATA***

SAMPLE CYCLE:

SAMPLE PRES∴　　　　_　　　PSlg

SAMPLE T巳MP∴　　　　　　　　　　Of

AMBIENT TEMP..　　　　　　　　Of

LAB PRES:　　　　　　_　　　PSlg

FIELD COMMENTS:

LAB COMMENTS:

COM PONENT

Hyd「ogen Sulfide (H2S)

Carbonyl Su皿de (COS)rsulfu’DIOXlde (SO2)

Me〔hanethiol (MeSH)

E山肌et琉ol (E購H)

Dimethylsulfide (DMS)

Carbon Disulfide (CS2)

l-Propanethiol ( i-PrSH)

トButanethiol (トBuSH )

n-Propanethiol ( n-PrSH)

Methylethyls ulfide (MES )

S-Butanethiol (S-BuSH)

i-Butanethiol (i-BuSH)

Thiophene (TP)

Dlethylsulfide (DES )

n-Butanethiol (n-BuSH)

Dimethyldisulfide (DMDS)

Umdentified Sulfurs - Llght Ends

Methyl皿ophenes (MTP)

2-Ethylthiophene ( 2-ETP )

Methylethyldisu腫de (MEDS)

Dimethyl皿op hen es (DMTP )

DlethyldlSuIfide (DEDS)

BenzothlOPhene (BzTP)

Unlden ified Sul凡lrs - Mid Range

Methylbenzothiophenes ( MBzTP)

Dimethylbenzothiophenes (DMB zTP)

Trmethylbenzothiophenes (TMB zTP )

I封benzothiophenes (DB zTP)

Methyldibenzothiophenes ( MDB zTP)

葛爪iden†誼ed Su輪】「S _ Heaw胃れ証ミ

TOTAL SULFUR

ANALYSIS NO∴　　　　　02

ANALYSIS DATE:　　NOVEMBER 13. 2017 12:42

SAMPLEDATE :　　　NOVEMBER 2, 2017 14:15

TO:

SAMPLE TYPE:

CYLINDER NO :　　　1L TEDLAR

SAMPLEDBY :

SAMPLING COMPANY.

H2S BY STAIN TUBE:　　　　　　　PPm

SUしFUR

DDm mO! (uMいDDm Wt (ug/g)

0.2　　　　　　　0.4

BDL

BDL

BDL

BDL

BDL

O.2　　　　　　　0.3

1 0　　　　　　　2.3

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

WT% OF I鵜S O.00004 / 1000 scf TOTAL WT% OF SULFUR O.00030 / 1000 §Cf

*　ASTM D5504　#　DETECTIONLIMITDETERMINED TO BEO.1 ppm (ul几) Sulfur - BDL (BELOW DETECTIONLIMFT)

Ti浸drIa pres‘庇初er高庇高em acq諦・ed旬間eanS ・両肌.ml伽可所ca/ ′初”,q舶・S伽d rq,「eSe融Ihe jn擁j鋤s ∽”ch`Sんn JJMPA CT A ”a拘・如f函/e朋s, /博.

R鋤海q/′庇aI叫y飾c伽be ‘砺c/ed dy Ihe sα型減れg co′融わ関所e′帥)re, a′e O可y Wa棚庇ed初ol`gh p′aper Jab p′O10COL EM成4CT a部〃〃le出の”岬Om筋砂

EMPACT Analytical Systems Inc.　365 S Main St Brighton, CO 80601

もら

303-63 Page6 0f8



BTU @ 60DEGF

LOW NET DRY REAL=

NET SATURATED REA1.=

H重GH GROSS DRY REAL二

GROSS SATURATED REAL =

RELATIVE DENSITY ( AIIに1 @ 14.696 PSIA 60F)

COMPRESSIBILITY FACTOR :

NOT思: REFERENCE Gm 226I仏SZM DI945 & ASME-PTC), 2145, & 2172 CURRENT P【鳩HCAHOwS

棚e da*a r竹ented he′ei〃妬bee” aCq“i′切bJ, ′”e伽叩fcWγC,海ma砂Cal Jech〃iqαeS鋤d rep′eSCl融IhejαdicioαS CO′,C庇jo" E焔4CT A〃ab,!ical SysJe朋s, J〃C.

Res初s〆lhe a!朋砂s c伽be q脈cJed by lhe sa"擁ng cord桝io朋, ‘he′4vng, are O砂wa朋所ed坊rong毎rape′ Za'b p′OtoCOんEMmCT ass′′肋eS ′~0 ’espO′lSibi砂

ゆr in/eIPr細房o〃 Oγ a′ry COnSeq“enCeSJ}0′”卿lica‘io′書qf‘庇rapor’ed j所〃m寂朋。nd fs ‘he sole脇b碑再f!/’e ”捌㌦ Z7’e rePrOd〃C房o肩部′ry media伊妬

′apO"ed Jゆ′肋aくれm`ry ′~0` be mde, i亘orf!on or as a w展o/e, W海0'′I Jhe wr海en J,e朋iss;0〃 QfEMmCTÅ舶短ica1 5ysle棚・ Jm
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PROJECT NO. :　　201711052

COMPANY NAME : MICROBAC LABORATORIES

OFFICE / BRANCH: ERIE, PA

CUSTOMER REF:  1 7KO766

***FIELD DATA***

SAMPLE CYCLE:

SAMPLE PRES∴　　　　　_　　　PS]g

SAMPLE TEMP∴　　　　　　　　　　Of

AMBIENT TEMP∴　　　　　　　　　Of

LAB PRES:　　　　　　-　　　PSlg

F帽LD COMMENTS:

LAB COMMENTS:

COMPONENT

Hydrogen Sulfide (H2S)

Carbonyl Su脆de (COS)rsulfur Dioxide (SO2)

Methanethiol ( MeSH)

EthanethlOl (EtSH)

Dimethylsu脆de (DMS)

Carbon Disulfide (CS2)

1-Pr印紬e皿ol (1-打SH)

t-Butanethiol (トBuSH)

n-Propanethiol ( n-PrSH )

Methylethylsu lfide (MES )

S-Butanethiol (s-BuSH)

i-Butanethiol (i-BuSH)

Thiophene (TP)

Dlethylsulfide (DES)

n-Butanethiol (n-BuSH)

DimethyldlSulfide (DMDS)

Uniden〔ified Sulfurs - Light Ends

Methy皿iophenes (MTP)

2-Ethylthiophene (2-ETP)

Methylethyldisuifide (MEDS)

Dimethylthiophenes (DMTP)

Dlethyldisulfide (DEDS)

BenzothlOPhene (BzTP)

Unidentified Sulfurs - Mid Range

MethylbenzothlOPhenes (MBzTP)

Dimethylben zothiophenes (DMBzTP)

Trimethylben zothiophenes (TMB zTP )

Dlbenzothiophenes (DBzTP)

Methyldibenzothiophenes ( MDB zTP )

1hiden†ified S111fil丁S _ Heavv Fnds

TOTAL SULFUR

ANALYSIS NO.　　　　03

ANALYSIS DATE:　　NOVEMBER 13. 2017 12:59

SAMPLE DATE :　　　NOVEMBER 2, 2017 14:18

TO:

SAMPLE TYPE:

CYLINDER NO.　　　1 L TEDLAR

SAMPLEDBY :

SAMPLING COMPANY:

H2S BY STAIN TUBE:　　　　　　　　PPm

SULFUR

l)Dm mOI (uI/L) DDm Wt (ug/g)

0.2　　　　　　　0.4

BDL

BDL

BDL

BDL

BDL

O.2　　　　　　　0.4

L0　　　　　　　2.7

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

WT% OF H2S O.00004 / 1000 scf TOTAL WT% OF SULFUR O.00035 / 1000 scf

*　ASTM D5504　**　DETECTION LIMFT DETERMINED TO BE O.1 ppm (ul几) Su皿r - BDL (BELOW DETECTION LIMIT)

7催血/印resc’n/ed庇re涙/榔bee胴Cq′′/red try 〃~eanS `直z‘”ow/ andy庇a/ lec加iq鵬伽d ′印′eSC庇高庇j鋤aiひus co耽紘s‘ひ” E硯沈CT A舶b“cal Sys/e肪, /〃`・

Res融亘f′心e a朋毎料an be q侮cted dy枕元a叩Iing co肋め関, Ihe′dv,n, a′e O砂Wam庇ed初o,・g方p′ape高ab pro10cO/ EMPACT ass肋一eS耽' γe坤O肌bi砂

ルi′舞子e妨on o′ a′リCO朋eq肋~CeS♪・0〃, q脚licaIioルイで履γq70γied iゆ朋加io棚〃d高書月e sole肱bi砂初心e “se手動e rq,rOd“cめ刷れa砂肋e巌0在his

r印月にd所h朋強m叩)間面e ′雌花高poγ#m O子側a W励佃w初0面励e wr‘#e叩erm寂mげEM朋CTA/la母ical Sysie棚, Jnc.

EMPACT Analytical Systems Inc・ 365 S Main St Brighton, CO 80601　303-63
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Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-7

Date of Response: 4/23/1 8

Respondent: Wi11iam R. Ki11een

REOUEST :

Please identify the complete chemical composition ofthe gas that was first distributed under the

Keene gas franchise at issue in Docket DG 17-068 when the franchise was first awarded in or

Circa 1860. Should the composition be unclear at this time, Please identify the likely

COmPOSition to the best of Liberty’s ability, identify′ing the supporting source(s).

RESPONSE:

The Company’s records do not contain the requested infomation.

Page l ofl
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Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

RequestNo. Clark l-8

Date of Response: 4/23/1 8

Respondent: William R. Killeen

REOUEST:

Reference Liberty’s Amended Petition in Docket DG 17-068, ¶ 16. Please identify the like賞y

complete chemical composition of any water gas that was sold to Keene customers under the

Keene gas franchise, aS Of 1913 and otherwise.

RESPONSE:

The Company does not have this infomation.

Page l ofl



Liberty Utilities (EnergyNorth Natural Gas) Coxp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No, Clark l-9

Date of Response: 4/23/1 8

Respondent: Wi11iam R. Killeen

REOUEST:

Reference Liberty’s Amended Petition in Docket DG 17-068, 「 16・ Please identify the likely

COmPlete chemical composition of any coal gas that was sold to Keene customers under the

Keene gas franchise, aS Of 1913 and otherwise.

RESPONSE:

The Company does not have this infomation.

Page l ofl
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Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-10

Date of Response: 4/23/1 8

Respondent: William R. Ki11een

William J. Clark

REOUEST :

Reference RSA 1 62-H:2, VⅡ(a). Please state the total onsite gas storage capacity ofthe

PrOPOSed Keene facility being considered under Docket DG 17-068 and identify how many days
Of continuous operation at a rate equivalent to the energy requlrementS Of a 30 megawatt electric

generating station the facility will be able to operate with a full complement of gas stored at the

site.

RESPONSE:

A new, high-e飾ciency 30 megawatt electric generating station would consume an equivalent of

approximately 325,000 gallons ofLNG over seven days’Or aPPrOXimate獲y 46,400 gallons of

LNG per day, OPerating continuously at full capacity’aSSuming a heat rate of 7’1 00 Btu/kWh.

The proposed facilities at Keene, aSSuming full build out’WOuld include storage facilities for an

equivalent of lOO,000 gallons of LNG. Thus, the proposed Keene storage would be capable of

fueling a 30 MW electric generating facility for approximately 2.2 days.

Page l ofl



Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

RequestNo. Clark l-1 1

Date of Response: 4/23/1 8

Respondent: William R. Killeen

William J. Clark

REOUEST :

Reference RSA 1 62-H:2, VⅡ(a). Please state how many days of continuous operation at a rate

equivalent to the energy requlrementS Of a 30 megawatt electric generating station the proposed

Lebanon facility being considered under Docket DG 16-852 will be able to operate with a full

COmPlement of gas stored at the site.

RESPONSE:

A new, high-e触ciency 30 megawatt electric generating station would consume an equivalent of

approximately 325,000 gallons of LNG over seven days, Or apPrOXimately 46’400 gallons of

LNG per day, OPerating continuously at full capacity, aSSuming a heat rate of 7,100 Btu/kWh.

The proposed facilities at Lebanon, aSSuming full build out, WOuld include storage facilities for

an equivalent of240,000 ga11ons ofLNG. Thus, the proposed Lebanon storage would be capable

offueling a 30 MW electric generating facility for approximately 5.2 days.

Page l ofl



Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-12

Date ofResponse: 4/23/1 8

Respondent: William R. Ki11een

REOUEST :

Reference RSA 162-H:2, VⅡ(a). Please state how many days of continuous operation at a rate

equivalent to the energy requlrementS Of a 30 megawatt electric generating station the proposed

Epping facility being considered under Docket DG 17-198 wi11 be able to operate with a full

COmPlement of gas stored at the site.

RESPONSE:

A new, high-e飾ciency 30 megawatt electric generating station would consume an equivalent of

approximately 325,000 ga11ons of LNG over seven days’Or aPPrOXimately 46,400 gallons of

LNG per day, OPerating continuously at full capacity, aSSuming a heat rate of 7,100 Btu/kWh.

The proposed storage facility at Epping is a 2 BcfLNG tank, Which is equivalent to

approximately 25 mi11ion ga11ons ofLNG. Thus, the proposed Granite Bridge LNG tank would

be capable of fueling a 30 MW electric generating facility for approximately 77 weeks or l.5

yearS.

Page l ofl



Liberty Utilities (EnergyNorth Natural Gas) Corp. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

Request No. Clark l-13

Date of Response: 4/23/1 8

Respondent: William R. Killeen

REOUEST:

Will the proposed Keene facility being considered under Docket DG 1 7-068 ever receive or

otherwise have access to any ofthe gas being processed and/or stored at the proposed Epping

facility being considered under Docket DG 1 7-198 or the proposed Lebanon facility being

considered under Docket DG 16-852? Ifso, Please identify all such quantities ofgas that the

proposed Keene facility may receive or will have access to, and under what circumstances.

RESPONSE:

The proposed LNG facility at Epping has not been designed to supply the needs ofKeene or

Hanover-Lebanon. The supply needs for Keene and Hanover-Lebanon are yet to be finalized.

The Company will identify a range of supply altematives, including a competitive solicitation of

supply from third parties’and detemine which is the best-COSt SuPPly altemative to meet the

needs ofthe Company,s customers in these locations.



Liberty Utilities (EnergyNorth Natural Gas) Coap. d/b/a Liberty Utilities

DG 17-152

Least Cost Integrated Resource Plan

Clark Data Requests - Set l

Date Request Received: 4/9/1 8

RequestNo. Clark l-14

Date of Response: 4/23/1 8

Respondent: William R. Ki11een

REOUEST:

Please identify all planned and potential interaction between the facilities being considered for

Keene under Docket DG 17-068, Lebanon under Docket DG 16-852 and Epping under Docket

DG 17-198, including, but not limited to, the potential sharing ofgas stored at any ofthe

facilities.

RESPONSE:

As stated in the Company’s response to Clark l-13, the proposed Granite Bridge LNG facility

has been designed to serve the needs of EnergyNorth’s current and future customers within the

Company’s existing service territories and the potentia腫anchise areas along the Granite Bridge

Pipeline.

LNG required at the smaller LNG facilities proposed in Keene and Lebanon would be received

by truck from several potential LNG suppliers in the region. While LNG supplies could also be

physically received from the Granite Bridge LNG facility, it has not been designed for that

puapose. No other physical interaction is anticipated besides personnel used to maintain and
operate each ofthese facilities’aS required for safe operation and to cover for empIoyees on

vacation and sick leave.
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RE: DES Toxic Air Regulations

Subject: RE: DES lbxic Air Reguiations

From: ”M冊ury, Gary一“ <Gary.Miibury」r@des.nh.gov>

Date: 8/25/2017 4:06 PM

Tb: lRichard Husband’<rmhusband@gmaiI,COm>

CC: Liz FIetcher <Iiz¶etcher@jacqcad.com>, Bev Edwards <nadesha@msn.com>,

一一dwhitbeck@hotma乱com’’<dwhitbeck@hotmail.com>, MLeamer <mZIeamer@gma乱com>, Sue

Du川ng <Sueldu@gmai上com>, 」uiia Steed Mawson <isIandview999@gmaiI・COm>, Gwen Whitbeck

<gWenWhitbeck@gmaii.com>,一一North, Pat’一<Patricia.North@des"nh.gov>

Good Aftemoon,

Thank you for your patience on the update士t’s just been very busy here overthe past few weeks.

」ustto back up a bit- aSyOu may reCa=, afterwe received yourcomments on the list ofcompounds proposed for

sampling/analysis, Pat North prepared a request for information (RFI〉 that was sent out to a number of labs around

the country. The RFI was intended to receive feedback from labs on thei「 qua旧cations/certifications, the compounds

they can (Or CannOt) anaiyze, how Iow a IeveI these compounds can be detected at, and other information aIong these

lines. This was intendedto help usgetan idea on sampling methods, equipment, etC. SO We Can PrePare a mOre

COmPrehensive Request for Bids 〈RFB〉. The goaI was to soiicit bids by around mid-Apr=, With subsequent sampiing

=keiyaround earIyto mid-Summer, With the intent ofsampIingwhen we expect cIose to lOO% ofthe gasto be coming

from the PA area.

Due to the uniqueness ofthis sampiing effort, We reaChed out to as many laboratories as possibie; We u帖mateiy sent

the RFI to 27 labs around the U.S. Not ali ofthe labs initia=y responded, SO Pat No直h reached outto encouragethem

to repIy. Wefound that nine ofthe labs u帖mateIydo not perform naturai gas anaIyses. Ofthe remaining labs′ We

made muI巾Ie attemptsto contactthem fora response but did not u帖mately hear back川Ot Sure ifthis was dueto

their lack of Iab capab冊y.

We are currentIy trying to figure out a number of cha=enges based on our research and discussions with

labstodate:

. No singie laboratorv has the capab冊y ofanaiyzing natural gasfor aiI ofthe constituents of interest. This

means each class ofanaiyte may require collection of mu帖ple containers to be sentto mu帖ple

iaboratories. in addition, the gas volumes needed for some anaiyses may require mu帖pie containers

PerSamPle.

・ SpeciaI shippingand handIing requirements:

o Gaseous samples norma=y have a 24 to 48 hour hoiding time befo「e anaIysis must commence orthe

SamPie resuits become suspect. Natu「aI gas cannot be shipped by air due to 「egulations enacted

after 9/11, therefore these samples must be shipped by t「uck 〈i.e. ground). The short sampIe

holding time requirements make shipping by ground to iaboratories Iocated out west inexpedient.

0 The person packaging and帥ng out the sampie shipping paperwork requires a hazardous mate「ial

shipper cer珊cation. No one here at DES possesses this cer珊cation and the shipping company (such

as FedEx or UPS) wi= not take the responsib冊y of packaging and compieting the shipping papers・

While we obviousIy need to coordinate with the gas u輔tyfor sampIing purposes′ We may need

them to be more invoived in the sampIe shipping process,

・ SampIes of natu「aI gas cannot be anaiYZed di「ectiyfor metaIs orfor Formaidehyde′ Acetaidehyde′

Giuteraldehyde, and Propionaidehyde (aidehydes) but must be co=ected in a sampiing media.

l of4 4/2与/2018 10:与2 AM



RE: DES Toxic Air Regulations

o For metals, the natu「al gas must first be passed through a刑terfo=owed by aqueous acidic soiutions

to trap the metal components・ These刷ters and solutions wouid then be sent for anaiysis ofthe

metaIs of interest. The volume of naturai gas that would be required to coiIect a viabie metais

sample wouid be in excess of850 cubic feet (this wouid equate to over one hour ofsampling).

o Forthe aidehydes, SamPIing wouId require passing the naturaI gas through soiid sorbent tubes coated

with a speciaI chemicai, Orthrough a speciai chemicai soiution. The tubes/soiution would then be

Sent for anaIysis.

o Natural gas is ¶ammabie and expiosive and given the amount ofgas needed to co=ect sampIes for

metaIs and aidehydes, this is ofsign甫cant concem for sta什We need to have further conversations

with the gas u輔ty on how this can be addressed appropriateIy/safeIy. The sampIing pumps used w川

have to be intrinsicaiiy safe (i.e. suitable for sampIing expIosive and flammable gases).

o The sampIe coliection methods for metais and aldehvdes are for emission stack and ambient air

SamP=ng, and there is a mu帖tude of information on the e什ects ofthe gas matrix on the sampiing

media 〈i.e. possibie anaiytica=nterfe「ences). Given that these sample co=ection methods have not

been vaiidated fo「 pipe=ne naturai gas sampIes, there is no information on possibie adverse e什ects

On the sampIing media which may hinde「 the gathering ofquality analyticai data.

. Duetothe concentration ofmethane in pipeline naturaI gas (typica=ygreaterthan 95% methane〉,

sampIes that w紺be analyzed forVOCs must be diiuted bythe laboratory so thatthe analytical detecto「

is not overwhelmed and possibly damaged. The more the sampie is diluted, the higherthe detection

Iimitforthe targetVOCs become. For exampie, ifthe normal detection limit for l,3-Butadiene bygas

chromatography/mass spectrometry is O.005 part per m冊on (PPm〉, and the concentration of methane

in natural gas is 98,00O,000 ppm (i.e., 98%主to protect the analvticai equipment from damage, the

naturaI gas sampie wouId require a dil而on of与,000′000 times with cIean dry air priorto analysis. 1f

l,3-Butadiene were not detected in the diiuted sampie 〈i.e. iess than O.005 ppm〉, the detection limit

wouid be 25,000 ppm 〈<0.005 ppm x 5,000,000; Or <1%〉 which would yield no usefui information.

. we received one commentfrom a labthat reguiariydoes naturai gas anaIyses. Theystatedthat ′′we

ro而neIy analyze natural gas, but as far as we knoW, We aCCOunt for aii compound in the gas, including

the hyd「ocarbons and the fixed gases such as N2, CO2, A川2, and He. The one ‘′vague’’component we

detect is ′′c6十which is the totaI of aii combustibie compounds Iargerthan nC5. So, fracking

compounds could be inciuded inthat, butwe don′t know.′′This is heipful in that itte=s usthatwe could

perhaps iook atthe =st ofcompounds (that we origina=y indicated we wouId sampIe for〉 and focus the

list down to those that fa旧nto the C6+ grOuP. That may heIp ameIiorate some ofthe issues/concems

above with regard to sampling voiumes and shipping restrictions.

Given a= ofthe logistical and safety issues noted above′ We have been spending some ourtime digging more

into recent studies, data co=ection and samp=ng efforts, etC. tO See if existing/new information can heip us

fu「therfocus our sampIing effort, We hope to have a旧Ie more to say in the next few weeks.

FeeI free to caii me ifyou want to discuss any pa巾culars.

Best,

Ga「Y

GaryMilbury

Per両軸ng and EnvironmentaI Heaith Bureau Administrator

NH Department of EnvironmentaI Services
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RE: DES Toxic Air Regulations

Air Resources Division

Phone: (603) 271-2630

ねx: (603)271-1381

emaiI: garv.miiburv@des.nh.gov

From: Riehard Husband [maiIto:rmhusband@gma=.com]

Sent: Wednesday, August 9, 2017 9:21 AM

To: Milbury, Gary

Cc: Liz Fletcher; Bev Edwards; dwhitbeck@hotma=.com; MLeamer; Sue Durling弓ulia Steed Mawson; Gwen Whitbe〔k;

North, Pat

Subject: Re: DES ‾foxic AIr Reguiations

We know that you haven’t forgotten us.

Thanks, Gary.

Richard

On Wed, Aug 9, 2017 at 9:01 AM, Milbury, Gary <GarY.MilburyJr@des.nh.gov> wrote:

Just a note that I haven-t forgotten about you, I plan to get you an update ASAP

Gaγ

○○mOriginal Message〇〇〇〇〇

From: Milbury, Gary

Sent: Wednesday, August 2, 2017 9:28 AM

Tb: 'Richard Husband-

Cc: Liz Fletcher; Bev Edwards; dwhitbeck@hotmail.com; MLeamer; Sue Durling; Julia Steed Mawson;

Gwen Whitbeck; North, Pat

Subject: RE: DES lbxic Air Regulations

HiRichard,

Thanks for reaching out; it has been some time since the last update. I have a few things going on at the

moment, but will get back to you with an update ASAP.

Thanks

Gaγ

一一一一一Original Message-調

From: Richard Husband [mailto:mhusband@rmail.coml
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RE: DES Toxic Air Regulations

Sent: Tuesday, August l, 2017 8:17 AM

Tb: Milbury, Gary

Cc: Liz Fletcher; Bev Edwards; dwhitbeck@hotmail.com; MLeamer; Sue D皿Iing; Julia Steed Mawson;

Gwen Whitbeck

Su勘ect: Re: DES Tbxic Air Regulations

Hi,Gary:

I thought that I would check in and see where you are at on your end in the gas analysis. When you have

time, We WOuld greatly appreciate an update.

Thankyou,

Richard Husband
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