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For today:

Basics of how a compressor station
works

What pollution comes out of a
compressor station?

What are the health risks?



CS + Health:
Strength of evidence

Health effects associated with CS

>>>

Pollution known to be released by CS
— Studies on health effects of air pollution

>>>

Estimate effects from CS pollution

>>>

Suspected pollution, health issues not yet
addressed
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Compressor stations




A Solar Taurus
compressor engine
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T | Typical compressor
| station equipment

Compressor engine & turbine
Dehydrator, filter, separator
Condensate storage tank
Gas heater & cooler

Backup generator

Pipeyard



" How does a compressor
station generate pollution?

Burn gas in compressor

Vent gas (blowdown, shut down,
emergency venting)

Leak gas under high pressure system
Vent condensate from tanks
Noise
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For today:

Basics of how a compressor station
works

What pollution comes out of a
compressor station”?

What are the health risks?



What comes out of
compressor stations?

" Definitely

Noise

Nitrogen oxides, particulate matter, carbon
monoxide, volatile organic compounds,
hazardous air pollutants (formaldehyde,
benzene, etc)

Radon
Likely or possible

Mercury, (radioactive) lead, chromium
Secondary formation

Ozone, particulate matter



Noise
Pollution

<—

B E— | Air pollution |

Pollutants
from burning

Nitrogen oxides

Particulate matter

Carbon monoxide

Volatile organic compounds
Hazardous air pollutants

Toxic
Cancer causing

l

Released
pollutants

Methane
VOCs
HAPs

Toxic
Cancer causing

|

Non-
combustible

Radon
Lead?
Mercury
Chromium?

Toxic
Cancer causing




- " Compressor station noise:
Neighbors' anecdotes

It tends to vent at night
It rattled the dishes in the cupboards
It sounds like a jet engine

One event lasted several hours and
sounded like a loud jet engine several
miles away



Compressor stations:
Noise

" The noise and vibration emanating from the Bumllville [facility] is extremely disruptive to my

| husband and me and has negatively impacted our ability to sleep. enjoy our property and our

* health My husband is a one-hundred percent disabled Vietnam Veteran and his health and

survival relies on him getting good quality sleep, not to mention reduced stress levels. As a result

" of the continued noise and vibration lus sleep pattern is negatively impacted and his stress level as

| a result has increased to a point where his cardiologist has told me not to have him get stressed

_:-' over this situation. That 1s easier said than done when faced with the noise and vibration problem

| on a daily basis.

~ _.__.The current noise occurs on almost a daily basis and ranges from a constant drone sumilar to a

dlESE'l truck parked 1dling in my driveway to a loud — jet plane runming. At times 1t sounds like a
jet plane has taken off. When this occurs, the noise 1s extremely loud and lasts for several

munutes. The noise cycles between the diesel truck 1dling to the jet plane taking off and can last

for several hours "

. Rhode Island Department of Health, Energy Facility Siting Board Advisory
- Opinion, Clear River Energy Center. Sept 12, 2016. P 14.




Compressor noise +
meditation center

New Jersey Buddhist Vihara
49 T ddkk - 12 reviews Directions
Buddhist Temple

- o J : New Jersey:
* @ _E < ) . i B ‘Buddhist Vihara
SAVE MNEARBY SEND TO YOUR SHARE 4 ! > .
PHONE

47299 NJ-27, Princeton, NJ 08540
njbv.org

(732) 8219346

Claim this business

Suggest an edit
Measure distance

TN@ o o

Add a label

Click on the map to add to your path

Total distance: 2,467.91 ft (752.22 m)






What are VOCs?

" Volatile: Airborne
Organic: Carbon based
Compounds: Molecules

Examples:

Propane, butane, ethanol

naphthalene*, benzene*, formaldehyde*

* Also categorized as hazardous air pollutants

s



NITROGEN
DIOXIDE

Toxic
NO, + VOC = Ozone, smog
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Ozone

There's GOOD Ozone
and 240 Ozone
THE GOOD OZONE

=
: —Tﬂ}
I the Stratsphers, ozone
profects us fom the sur's hammfud R
Wtraviniet radistion -
o\ !

THE BAD OZONE:

Inthe troposphere, oXone

(ground-level) can damage
Iung hissue and plants

I

Ground level ozone
“can damage lung tissue and plants”



Particulate matter

e ._ PM, ; particles
| <2.5um each

Human
hair
50um

Finest
beach
‘sand
S0 um

PM,, particles
<10 pm each

Organic compounds, metals
Delivery system to the lungs
Toxic



'. CS 206 air pollution:
Details in March?

Annual Compressor
Pollutant Station 206 Potential-to-

Emit {tpy)

Co

MOy
VOO
Mg
Fhas
SO0
COae

Total HAPs

JEIEIEEIEIEE

nscontinental Gas Pipe Line Co. (Nov 2016). Northeast Supply Enhancement
ject Draft Resource Report 9: Air Quality and Noise. Table 9.2-1, p 9-7.




New Compressor Station 206

he Mars 100 compressor:
CS206 vs NED

« Construction of a newl 32,000 horsepower (hp) Icompressor station and related
ancillary equipment in Franklin Township, Somerset County, New Jersey, with
I two Solar Mars® 100 I (or eqguivalent) natural gas-fired, turbine-driven

compressors. The preferred location for Compressor Station 206 has not yet

been selected.
| . ) Rated - 4
Station Model Capacity 1 ISO Ratul_g
Titan 130-205028 19,443 hP 20,500 hp
Suppl}r Path Head Mars 100-160008 15.181 hp 16.000 hp
Mars 100-160008 15,181 hp 16,000 hp

1000 hp (Mars 100 x2) = 61% of 52,500 hp

2nnessee Gas Pipeline Company (Nov 2015). Northeast Energy Direct

_'_' ject. Resource Report 9, Table 9.1-16, p 9-30.



Toxic air pollutants:
Tons per year

* D “Titan” +
~ 2 Mars engines:

Tons per Year
NO, co S0, PM; | PM;: | VOO GHG' | HAP
66.60 | 8617 2502 1196 | 11.96 | 2242 113,460 4.20

~ Total x 61%
engines):

40.6 /526|153 ||7.30||7.30 || 13.7 || 131,430 2.6

ennessee Gas Pipeline Company (Nov 2015). Northeast Energy Direct
oject. Resource Report 9, Table 9.1-17, p 9-32.
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Where will the
pollution go?

MAR 15 2017
MAR 15 2017

N
Kingston Guarry

g /0|

Rocky Hill

https://ready.arl.noaa.gov/HYSPLIT.php




Where will the
pollution go?
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Show Labels
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PA air quality standards:

NAAQS

Table 9.2-7

National Ambient Air Quality Standards

Pollutant Averaging Period Primary Standard
cO 8-hour® 9 ppm (10,000 pg/m™)
1-hour® 35 ppm (40,000 pg/m?)
Lead Rolling 3-month® 0.15 pg/m®
NO2 Annual® 53 ppb (100 pg/m®)
1-hour*® 100 ppb (189 pg/m®)
Ozone 8-hour” 0.075 ppm
PM;g 24-hour® 150 pg/m?
PMzs Annual 12.0 pg/m’
24-hour® 35 pgim®
SO, 3-hour® -
1-hour™ 75 ppb (195 pg/m®)




Table 9.29

Ambient Air Quality Data — Concentrations Representative of the Madison Loop, Compressor Station 206
and Raritan Bay Loop
Pollutant A‘gﬁgg‘ﬂ Monitor Site Monitor Value
cO g-hour* AQS 34-039-0004 Elizabeth NJ 1.8 ppm
1-hour® 2.4 ppm
Lead Raolling 2-manth AQS 42-101-0014 Philadelphia PA 0 pg/m®
MO, Annual® ACS 34-023-0011 zast Brunswick NJ 10.25 pph
1-hour® 45 pph
Czone 8-hour” ACS 34-023-0011 East Brunswick NJ 0.073 ppm
Phlas Annual”® AQS 34-023-0006 Morth Brunswick R 8.0 ug.fm?'
24-hour” 10.7 pygim®
PMg 24-hour® AQS 42-101-0048 Philadelphia PA A4 pg/m’
S0z 3-hour® AQS 34-0359-0004 Elizabeth NJ 29 ppb
1-hour’ 14 ppb

Ambient air quality
around CS206 site

45% of NAAQS
97% of NAAQS
67% of NAAQS

ct Draft Resource Report 9: Air Quality and Noise. P 9-20.

scontinental Gas Pipe Line Co. (Nov 2016). Northeast Supply Enhancement




" Local impacts from a
52,500 hp station

“w {F;E,} for SIL mel Impact E:
| (ngm?) (SIA) (k)
 Jiic 75 39.36 6.67
Anmual 1 118 0.13
g T 2000 30.83 NA
8-hour 500 2128 NA
24-hour 5 314 NA
24 hour 12 3.03 0.20
Anpuial 0.3 0.58 0.16
E TR 78 20.63 1.89
3 i 25 13.69 NA
L |




 NAAQS and 52,500 hp

station: No problem?

Szt | ot | mackgroma | mpac | 1SS
NAAQS' (ngm’) | (ng/m?) (ng/m’)
1-hour 28717 158 1046 188
Annual 1.18 20.0 2132 100
1-hour 30.32 2.061 2091 40,000
8-hour 20.63 1.603 1.623.6 10.000
24-hour 294 450 479 150
24-hour 259 223 249 35
Annual 0.58 0.5 10.1 12
1-hour 1719 21.0 38 196
3-hour 1245 21.0 334 1.300

ennessee Gas Pipeline Company (Nov 2015). Northeast Energy Direct
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" PM2.5 below NAAQS:
More strokes

2.5 “Goad” “Moderate”

h
)
I

'\

Relative Risk (95% CI)

PM, (ug/m’) <5 5-10 10-15 15-20 220
Exposed cases (n) 201 812 364 196 129

Figure 1.
Odds ratio of 1schemic stroke onset for categories of mean PMj 5 levels m the 24 hrs
preceding stroke onset.

[ Wellenius, GA, et al. (2012). Archives of Internal Medicine, 172(3): 229-234.



"Shorter (1 hr) averages:
More heart attacks

i " (0dds Ratio
PR I L 1.60 - ® ST-Elevation myocardial infarction

RS O Non-5T-elevation myocardial infarction
1.50 -

1.40 -

1.30 -
_ i : 7.1 yg/m3 PM2.5 =
1.10 | i 18% increased risk of
| : O heart attack
1.00 =—4 (“I) i
0.90 - (? (> i
. | 0.80 - E

[ LT % i .. Ul?o |

| 1 hour 3 hours 12 hours 24 hours 48 hours 72 hours 96 hours
TIME BEFORE ONSET OF MYOCARDIAL INFARCTION

Gardner, B et al (2014). Particle and Fiber Toxicology, 11:1.
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For today:

Basics of how a compressor station
works

What pollution comes out of a
compressor station?

What are the health risks?



' Assessing health risks:
Types of data

Public health/epidemiology
<<Not available>>
Surveys
Symptoms
Pollution

Change in pollutant concentration



Self-reported symptoms
near compressor station

" Health surveys of 35 residents within ~1 mile

of a new compressor station (Minisink NY;
12,260 hp)

Symptoms:

Respiratory & nosebleeds: 63%
Headaches: 34%
Rash: 29%

Southwest Pennsylvania Environmental Health Project (2015). Summary of Minisink
monitoring results. http://www.environmentalhealthproject.org/resources/presentations/




& health outcomes:
A partial (!) review

Diagnosis Clinic visit | Hospitalization Death
Asthma X X X
RS X X X
| oo X X X
: Autism (ASD) X
S Alzheimers X
| Parkinsons X
Heart attack X X
Diabetes X X b
All nnr;[-a | X

ide
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"Health is not part of the
pipeline review process

14

II

Percent change in montality

| I;".éi;ceﬁt cha.r.rge. ﬁ ﬁmﬁalily‘

| T T T I I
2 4 (] 8 10 0 5 10 15 20 25 30

365-day moving average PM, . (pg/m?) Lag01 PM, . (pg/m’)

[ shi, L et al (2016). Enviromental Health Perspectives, 124(1): 46-52.




_ )swers to health questions:
desearch, health assessments

et
Al

_ Hasolution #17-002

= N ; 3/15/2017
R
T RESOLUTION REQUEST THE FEDERAL ENERGY REGULATORY COMMISSION TO CONDUCT A HEALTH IMPACT
ASSESSMENT OF THE PROPOSED WILLIAMS TRANSCO COMPRESSOR AT TRAP ROCK QUARRY IN FRANKLIN
TOWNSHIP
hg L NOW, THEREFORE, BE IT RESOLVED by the Board of Health of the Township of Franklin in the County of
= ~ Somerset, State of New Jersey formally requests the Federal Energy Regulatory Commission to conduct a Health
| Impact Assessment of the proposed Williams Transco Compressor Station on the residents of the Township of
' Franklin,



Rk

LK r—
TOC (Tol) I8 oy
Methare 235390 oy
Ethane 03335 wpy
VOC (Total) 2334 oy
I - 1. 1.2 oy
HAP (Total) 1.1420 wpy
Acetaldehvde s.43E-1! oy
Aoolein 1.11EAD3 wy
Berzene 1.33E-02 ipy
Bipheny]
Butadiere (1.3-) 2. 78E-4 iy
L_arton Tetrachlonds
hlorohermens
Chlomodform
Dhichlaropropens (1.3-)
Etbnyibenzens 3.56E-02 ooy
= Eiitpdens Dibronmde
E Fonmaldshie 7.80E-01 oy
Fewms )
= Methanal
Methvlene Chionde
Methyinaphthalens (2-)
Maphthalene 1.45E03 1oy
PAH 2 45EAD3 oy
Phenol
Fropylere Cnade 3. LB oy
HVTEne
Tetrachloroethams (1,1.2,2-)
Toloens 1.43E-D] oy
Trochloroethane (1.1, 2-)
Trmethyvipenans (1,24
Vim] Chianide
i JIEALL tpy

~ Kylenes

Hazardous air
pollutants from
burning gas

1578 Ibs formaldehyde/year X
50% catalytic efficiency =
789 |bsl/year

Spectra Energy Partners, Atlantic Bridge
Project. Resource Report 9. Table B1Ai.
(PDF pg 736).
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FORMALDEHYDE
IRRITANT & POTENTIAL
CANCER HAZARD

.~ . (Compressor station)

formaldehyde:

Toxic & Cancer causing

Carcinogen: 0.08 mcg/m?

| AUTHORIZED PERSONNEL ONLY

Toxicity: 10-49 mcg/m?

Toxicity symptoms:

Nasal & eye irritation; neurologic
effects; Increased asthma, allergies,
& eczema; decreased lung function

-EPA IRIS database

-US Agency for Toxic Substances and Disease Registry
http://www.atsdr.cdc.gov/




ormaldehyde concentration
near compressor stations

State/ID

County Nearest infrastructure Chemical Concentration

A (pa/m)
PA-4083-003 Susquehanna 470 m from compressor Formaldehyde a3
i i PA-4083-004 Susquehanna 370 m from compressor Formaldehyde 76
_ PA-4136 Washington 270 m from PIG launch® Benzene 57
PA-4258002 Susguehanna 790 m from compressor Fomaldetyde 61
PA-4255-003 Susquehanna A0 m from compressor Fomaldehyde 53
PA-4255-004 Susquehanna 230 m from compressor Fomaldehyds 32

_ PA-4250-005 Susguehanna 460 m from compressor Fomaldehyde 3

.,:.;5';. C =chronic; A = acute; | = intermediate,
¥ *Launching station for pipeline deaning or inspection tool.

Macey et al. (2014) Environmental Health, v13, 82




~790m radius from
proposed site

Measured Formaldehyde:

Mew Jersey = )

Buddhist Viara W5 13 s at 790m - 61 mcg/m3
-ﬂ":_g _f"":- oy

N = !
IBLTTLE

ROCI&Y tj‘l BL

yid Carcinogen: 0.08 mcg/m?

Toxicity: 10-49 mcg/m?

@ ! k"PS.f! ,:-"'-L-

Franklin Township
MNew Jersey

J“\.

S 762X Carcinogen threshold
SNBSS 1 256X Toxicity threshold

Click on the map to-add to your path g — e

Measure distance

o Total distance: 2,534.43 ft (772.49 m) , A o

} mEE



_ )swers to health questions:
desearch, health assessments

et
Al

_ Hasolution #17-002

= N ; 3/15/2017
R
T RESOLUTION REQUEST THE FEDERAL ENERGY REGULATORY COMMISSION TO CONDUCT A HEALTH IMPACT
ASSESSMENT OF THE PROPOSED WILLIAMS TRANSCO COMPRESSOR AT TRAP ROCK QUARRY IN FRANKLIN
TOWNSHIP
hg L NOW, THEREFORE, BE IT RESOLVED by the Board of Health of the Township of Franklin in the County of
= ~ Somerset, State of New Jersey formally requests the Federal Energy Regulatory Commission to conduct a Health
| Impact Assessment of the proposed Williams Transco Compressor Station on the residents of the Township of
' Franklin,



nnsylvania fracked gas:

Radon

Sample ID mR(';c&:Lﬁ)"itY Reservoir Name and Age Lithology Aﬁme
Depth (ft)
A-l 35 Marcellus Shale, Middle Devonian Black shale 8.000
A2 40 Marcellus Shale, Middle Devonian Black shale 8.000
A-2_duplicate 45 Marcellus Shale. Middle Devonian Black shale 8.000
A-3 79 Marcellus Shale, Middle Devoman Black shale 8,000
A-3_ duplicate 79 Marcellus Shale, Middle Devonian Black shale 8.000
A4 76 Marcellus Shale, Middle Devonian Black shale 8,000
A-5 1 Marcellus Shale. Middle Devoman Black shale 8.000
A-6 3 Marcellus Shale. Middle Devoman Black shale 8.000
B-1 38 Marcellus Shale. Middle Devoman Black shale 8.000
B-2 1 Marcellus Shale. Middle Devoman Black shale 8.000
B-3 4 Marcellus Shale. Middle Devoman Black shale 8.000
G 30 Marcellus Shale. Middle Devonian Black shale 8.000
D 65 Bradford and Elk Groups, Upper Devoman Sandstone 4.000
E 46 Bradford and Elk Groups, Upper Devonian Sandstone 4.000
F 42 Bradford and Elk Groups, Upper Devonian Sandstone 4,000
G-1 21 Bradford and Elk Groups, Upper Devonian Sandstone 4.000
G-2 7 Bradford and Elk Groups. Upper Devonian Sandstone 4.000
H 37 Bradford and Elk Groups, Upper Devonian Sandstone 4,000
I 50 Bradford and Elk Groups. Upper Devonian Sandstone 4.000
" | 32 Bradford and Elk Groups. Upper Devonian Sandstone 4.000
K 49 Bradford and Elk Groups. Upper Devonian Sandstone 6.000

dvania Department of Environmental Protection. Technologically Enhanced Naturally
Radioactive Materials (TENORM) Study Report, Rev. 1. May 2016.




164H) ¥ p

"mn H"
3.824d -

o

STABLE




Gas processing:
Radioactive lead

A el A Table 6-9. Compressor and Natural Gas
AR S R B Processing Plant Filter Media, Gamma Spectroscopy

Nuclide Result
Ac-228 0.141
Bi-212 0.287
Bi-214 0.564
K-40 1.30
Pb-210 3.580
Pb-212 0.066
Pb-214 0.629
Ra-226 0.585
Ra-228 0.141
Th-232 0.125
U-235 -0.105
U-238 -14.7

ylvania Department of Environmental Protection. Technologically Enhanced Naturally
Radioactive Materials (TENORM) Study Report, Rev. 1. May 2016.




detals and hazardous waste

Generated Waste Basics (7|

Page Mumber :l
.l SR -Waﬂte Desﬂrlptlﬂrl IWASTE PIFELINE LIQUIDS WITH GREATER THAM 50 PPMS F"CEFE'
ALGONQUIN GAS TRANSMISSION, LLC -M&R Form of Waste Category Qrganic Liguids: _—
17 Farm of Waste (Regularized) Dther Drganlc Ilqun:l I{s-peclﬁr in cumments]l Crganic Liguids
(2007) |Waste Source Category Dngmng Production and Service Processes

Waste Source Type fReguIarlzed]I Prﬂduﬂt and I:lﬂg.-r prﬂduct prucasslng PmdUEtIDH Processes
Reporting Year: 2007 Tons Generated Current Year 1.874

[Tons Managed 1.874
Facility #1 : ALGONQUIN GAS TRANSMISSION, LL R

Federal Waste I',"‘r’es.r’hlﬂ] fes
Basic Facility Info (7] ‘Tons Managed Onsite 0|
‘Handler ID MARDODOO9993 { 1 l
-Ha-r.r. L P s Tr:rns Managed DFFSltE 1.8374
Facility Name |ALGONQUIN GAS TRANSMISSION, LLC -M&R 17 3 !
‘Street Number 1183 Include in Mational Rep-u:rrt Yes
;Address Line 1 _SHAWMUT
City |NEW BEDFORD
State ma EPA Waste Codes for| (Facility #1 : ALGONQUIN GAS TRANSMISSION, LL, Generated
‘Zip Code |02741 Generated Waste |7 LIQUIDS WITH GR, EPA waste code: all)
ECuunty F'LYMOUTH |
113th f:angressmnal Dlstr|ct MADS: Massa-:husetts 9 EP& WEIS‘tEt f_:IZIIjE
Flrst NAICS Code 42471 F‘etruleum Bulk Stations and Terminals !:'_UUI: _I_gmtal:r[_e WEI:St.?
[Current Owner _AL_GONQUIN GAS TRANSMISSION, LLC D00S: Barium

\Site Land Type Private i .
: |\D007: Chromium

DO0E: Lead
C009: Mercury




_ )swers to health questions:
desearch, health assessments

et
Al

_ Hasolution #17-002

= N ; 3/15/2017
R
T RESOLUTION REQUEST THE FEDERAL ENERGY REGULATORY COMMISSION TO CONDUCT A HEALTH IMPACT
ASSESSMENT OF THE PROPOSED WILLIAMS TRANSCO COMPRESSOR AT TRAP ROCK QUARRY IN FRANKLIN
TOWNSHIP
hg L NOW, THEREFORE, BE IT RESOLVED by the Board of Health of the Township of Franklin in the County of
= ~ Somerset, State of New Jersey formally requests the Federal Energy Regulatory Commission to conduct a Health
| Impact Assessment of the proposed Williams Transco Compressor Station on the residents of the Township of
' Franklin,



What about electric
compressor stations?

Air pollution is less

Air pollution is still produced

Assessment of electric compressor
stations depends on scope of your
vision



An example electric
compressor station

Two electric compressors (15,000 & 8,000
hp)

Blowdown valves, filter/separator units,
discharge cooler, backup generator,
auxiliary piping systems, air compressor
system, water heating system,

Compressor/valve building, control
building, variable frequency drive
building, building for gas coolers,

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report,
Northeast Energy Direct Project. Resource Report 9 pg 1-43, 1-44




An example electric
compressor station

Electric power substation and transformer
Pipeline condensate storage tank
Mainline valve with blowoff assembly
Bidirectional pigging traps

Stormwater retention pond, parking,
outdoor storage

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report,
Northeast Energy Direct Project. Resource Report 9 pg 1-43, 1-44




Electric compressor
station and substation

Drivers for Gas Compression: A comparison between reciprocating
| engines, turbines, and electric motors. Wayne Longer, Caterpillar
Global Petroleum.

-




One part of the big
picture...

Ty 44

== ==
D-CO|%la0
Combined cycle
Motos VFD lnpant Substation Transmission Power Gener ation

96% 98% Transformer 99% 95% 50%

Electric motor shaft efficiency ﬂ

True Carbon foot print 777

| Drivers for Gas Compression: A comparison between reciprocating
- | engines, turbines, and electric motors. Wayne Longer, Caterpillar
| Global Petroleum.




Blowdowns:
Proposed releases

Annual Emissions
450 actual of/compressor blowdown
7% blowdowns/year
2 Compressors
67,500 acfiyr = 450 acf/compressor blowdown * 75 blowdowns/yr * 2 compressors
| 3,984 984 scijyr | 67500 acf/yr * (964.7 psia / 14.7 psia) * (519.672R / 577 679R)
B6.955 ton/yr = 3984984 scifyr * 0.0436 Ib/scf / 2000 ib/ton

0.447 ton VOC/yr = B6.955 ton/yr * 0.5138 wt. % VOC
0.007 ton/yr HAPsfyr = 86.955 ton/yr * 0.0075 wt. % HAPs

0.069 ton CO2/yr = 86.955 ton/yr * 0.0799 wt. % CO2
B1.869 ton CH4/yr = B6.955 ton/yr * 94.1517 wt. % CH4

2 04680 ton CO2efyr = 0.069 ton COZfyr * (3186.926 ton CH4fyr *25 CO2e/CHA)

:-'_: beAs L 11.20 Ibfyr n-Hexane = 86,955 tonfyr * 0 wt. % n-Hexane
o B CaR ALl 1.23 Ibfyr Benzene = 86.955 ton,yr * 0 wt. % Benzene
0.65 Ib/yr Toluene = B6.955 ton/yr * 0 wt. % Toluene

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report,
Northeast Energy Direct Project. Resource Report 9, Attachment 9b,
emissions calculations, pg 6.




Representative Gas Analysis

Blowdowns:

“Representative Gas”

Mal % MW. Ib/lb-mol NG Mass% Federal HAPs
Helium 0.02337%  4.0026 0.00094 0.0057%
Hydrogen 0.01927%  2.0158 0.00039 0.0024%
Nitrogen 0.41907%  28.0135 0.11740 0.7114%
Methane 96.84615% 160428  15.53680 94.1517%
coz 0.02995%  44.0098 0.01318 0.0799%
Ethane 2.48828%  30.0696 0.74840 4.5352% nen-VoC
Propane 0.13313%  44.0965 0.05871 0.3558% VO
l-Butane 0.01042%  58.1234 0.00605 0.0367%
n-Butane 0.01643%  58.1234 0.00955 0.0579% l
l-Pentane 0.00463%  72.1503 0.00334 0.0203%
n-Pentane 0.00327%  72.1503 0.00236 0.0143% VOCs
2,2-dimethylbutane 0.00045%  B5.1754 000033  0.0023%
2-methyl Pentane 0.00137%  85.1754 0.00118 0.0071%
3-methyl Pentane 0.00060%  85.1754 0.00052 0.0031%
n-Hexane 0.00123%  B6.1754 0.00106 0.0064% 0.5138% 0.0064% HAP
MCY Pentane 0.00020%  B4.1595 0.00017 0.0010%
Benzene 0.00015%  78.1118 0.00012  0.0007% 0.0007% HAP
2-methyl hexane 0.00030% 100.2019 0.00030 D0.0018%
2,3-dimethyl pentane 0.00010% 100.2019 0.00010 0.0006%
3-methyl hexane 0.00035% 100.2019 0.00035 0.0021%
n-Heptane 0.00038% 100.2019 0.00038 0.0023%
MCY CB/2,2 DM CB 0.00015%  98.1861 0.00015 0.0009%
Toluene 0.00007%  92.1384 0.00006  0.0004% 0.0004% HAP
100.000% 16502  100.000% 0,0075% HAPs.

Tennessee Gas Pipeline Co. Nov 2015. Environmental Report,
Northeast Energy Direct Project. Resource Report 9, Attachment 9b,

emissions calculations, pg 6.
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Ditch the gas stove?

-== Stove replacement
—_Air purifier
------ Ventilation hood

NO, concentration (ppb)

*P-value <0.05 compared
to baseline

Baseline 1 week 3 month
Time

I. et al. “Home Interventions Are Effective at Decreasing Indoor Nitrogen Dioxide

at ons.” Indoor air 24.4 (2014): 416-424.




- O ds of pediatric asthma:
r if you ventilate your stove

Ventilation of gas stove  No. cases OR (95% CI)

Mo 260 I Ref.
Wes M 0.64 (043, 097"
*Pvalue =1).05.

5 ile ML, et al. A cross-sectional study of the association between ventilation of
- gas stoves and chronic respiratory iliness in U.S. children enrolled in
i _1;_-_-';_ ANESIII. Environ Health. 2014 Sep 2;13:71




S

For today:

Basics of how a compressor station
works

What pollution comes out of a
compressor station?

What are the health risks?



A few conclusions

Presence of risk is clear
Degree of risk is unclear

Independent, comprehensive health impact
assessment and more data are needed
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