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How will chip manufacturing affect our
water and air?
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OUtIIne ® 1. Big picture: how big? timeframe,
Investments, subsidies, facility size

1: 2. Site construction:
ecological impacts
carbon footprint

= 3. water pollution

L 4. air pollution
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Onondaga County - created 1,400 acre “White
Pine Commerce Park” for industrial development..
Sited for electricity, water, rail & truck shipping.

CHIPS & Science Act (August 9, 2022) provides
$ billions in grants and tax credits for
semiconductor plant construction.

NYS Green Chips program — $5.5 B tax credits




Fab 1in operation
and Fab 2 under

PrOjeCt construction. Fab 1

Water pipes, operating and

astewater tmt, .
Timeline orid connection ST L

RR spur

complete. unde

April - Sept 2025: EIS to be

released, public comment,
finalized. 2034

Nov - Dec 2025: break
ground? 2031

Evaluate traffic, air
quality, noise, and
construction
impacts projected
to be a peak of

operations and
construction
employment.

and Fab 2
All four Fabs in

operation with
on-going fit out

rway; of Fab 4.

2040

2037 | 2041

Representing
completion of Fab 1
and Fab 2 will be
used to reflect the
larger amount of
project completion
at that time.




Sources of funding: Up to $27.6 billion
subsidies —most of it taxpayer funded

(+ $4.6 billion in CHIPS Act grants
< * S11 billion Federal Income Tax credits (20 yrs.) > 1%t two fabs
- $5.5 billion NYS Income Tax credits (20 yrs.)

* $284 million Onondaga County Property Tax abatement (49 yrs.)
* 5244 million NYS (taxpayer) support for discounted utility rates (10 yrs.)

5200 million Onondaga County (taxpayer) support for infrastructure
iImprovements




Approximately 12.3 million SF of building space on a

footprint of 1,400 acres

Each Fab:

1.2 million sf of land

600,000 sf cleanroom space
290,000 sf cleanroom support space
250,000 sf administrative space.

Each set of two Fabs:

470,000 sf of central utility buildings

3, 200,000 sf of warehouse space,

200,000 sf of product testing space housed in
separate buildings.

Entire Campus to encompass area
equivalent to over 1,000 football
fields and each Fab approx. 6
football fields long X 2 fields wide.
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oring in lots of fill material

- pour lots of concrete to
ouild the fabs & support
ouildings

@ - Install tanks, parking, etc.
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___ - Install fab machinery
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BoiseDev - Boise, Idaho busmess & growth [giafelsk //www youtube Com/watch’?v OhsAySzj4CO
”SSS“SSSSSSSEHEEEEBEHEHEENESRRSRS.



‘Boise, Idaho =1 fab
‘Clay, NY = 4 fabs
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Upper Caughdenoy

Sixmile Fish Creek
Creek “[0L o5 f Buxton
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Wetland and Stream Mitigation
Site Location Overview

Filled in:

Creek

.Impal:'ts

15 716 If streams

\‘
:201 12 ac wetlandsi E{

201-204 acres of wetland &
6,700 LF of streams

To Be Created:

« 384 acres new wetlands — mostly
existing ag land

« 13,600 lineal feet streams to be
created




3. Water &
4. Air pollution

- wide array of chemicals used

- gases & liquids, including:
* PFAS = perfluorinated alkyl substances
« PFC = perfluorinated compounds




« Key considerations:

safe handling
transport
storage

spill control
worker safety
emissions

Hazardous Materials & emissions

« Semiconductor manufacture uses
hundreds of chemicals

Comparison of two chips plants in Korea.
. Factory B produces NAND.

Factory A Factory B

Amount Amount
Number  (ton) Number  (ton)

Classification  Gas 180 1317 141 1,303
by phase Liquid 216 44,371 277 44,284
Solid 1 1,163 10 40
Total 397 46,850 428 45,628

Source: Kim et al. (2018) “Chemical use in the semiconductor

manufacturing industry” INT’L J. OF OCCUPATIONAL AND
ENVIRONMENTAL HEALTH. VOL. 24, NOS. 3—-4, 109-118




Types of Chemicals :

1) Heavy metals & compounds containing heavy metals
incl. mercury and cadmium, and less-toxic metals like copper, zinc.
2) perfluorinated compounds (PFAS, PFCs)
3) inorganic acids & bases
5) organic solvents, photoresists, etc.

-alcohols
- amines and amides
- ethers, glycol ethers
- esters
- sulfoxides & related S-compounds
- chlorinated compounds
- polycyclic aromatic hydrocarbons (PAHS)
6) unique compounds such as carbon disulfide, arsine, and phosphine




c. Align photomask

E— b. Apply photoresist F

d. BExpose to WV light

1]

substrate

ick

Energy input l

Chemical inputs ® 19T plrosss

to UV light

-_-

oxide

substrate

f. Etch exposed oxide

Waste outputs H =

\ Remove remaining
photoresst

The photolithography process, simplified i

Adapted from Cmglee - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=16782418



Semiconductor manufacturing

AIR EMISSIONS

Front End of Line (FEOL) Fab Back End of Line (BEOL) Fab Back End Assembly, Test,\
Manufacturing Process Steps Manufacturing Process Steps & Packaging Operations

N

\
\
\

= Cleans & hoto- Wafer

Cleans & Metrology hograph Transport

Metrolog)

SOLID + LIQUID WASTE
STREAMS

Grapl‘“C Copyright © 2023 the Semiconductor Industry Association (SIA). All rights reserved.




Water & Wastewater : Micron chips fab, Clay NY

L. Ontario weﬁer
intake

UNT

@ reclalmed WW—
Micron

plant




Water Resources, Utilities and
Infrastructure

Water supply (L. Ontario):
12 I\/IGD/fab X 4 fab = 48 MGD (milion gal/day)

Wastewater treatment
- Industrial pre-treatment
- conventional sewage tmt

Onon. County to spend ~ up to $1 Billion to upgrade the Oak Orchard
Wastewater Treatment Plant. Will bill Micron.

Micron to spend $200 million on road and infrastructure improvements




WW treatment example

Industrial
wastewater
2.9 x 106 gal/day

- —

l topH 11.5

‘ !final
e & | = effluent

to river

%




Winooski River.

Monitor standard
parameters for
sewage treatment:
BOD., NH, total N,
total P.

Limits on Total P

WW Discharge permit-GF In VT

For treated wastewater from semi-conductor manufacturing, discharged to the

Constituent; Sampling Seaszon and

Sampling Quantity Quantity Conc. Comt. Cone.
Point and Sample Type

Frequency

I"Ion Yenr Round | Monitor \[C—D
Efﬂuent Continuous i ‘

Flow; 12/01-12/31 8.0 MGD
Annual Average;

Annual Annual Avg
Calculated

BOD, 5-Day; 06/01 - 10/31 ﬁﬁ'n;:_f
S Wessty [onth]\ .-\1 -

Effluent; Grab Weekly Instant Max
= " y Monitor
Nitrogen, Ammonia Total; Year Round Monitor mg/l pors
Effluent; Grab 2 per Month Monthly Avg .m_°
Daily Max

11/01 - 05/31 \Iomtor \Ionitor

s Nitrate Total; d mz
Monthly i

Effluent; 24 Hour Comp : ; Daily \[1:

Nitrite Plus Nitrate Total; 06/01 - 10/31 \l:jon(;:c‘»r ‘;II)on;:c:r Monitor mg/l \Ionuor
.4 . Weekly sl
Effluent; 24 Hour Comp eekly Monthly Ave _ : Monthly Avg D'ul\ \[11

Nitrogen, Kjeldahl Total; 11/01 - 0s/31 ‘;::’“(;:‘i' \Iomtor
Effluent; 24 Hour Comp Monthly
- D‘nh \['u:

Nitrogen, Kjeldahl Total: 06/01 -10/31 Sl Monitor mg/l \Iomtor

Effluent; 24 Hour Comp Weekly oy - Monthly Ave

Monthly Ave ai ; D‘ul\ \[1:
Nitrogen, Total; 11/01 - 05/31

-- \Ion“or

; Monthly ay

Effluent; Calculated \ o ’ D‘ul\ \[1:

Nitrogen, Total; 06/01-10/3|  Aonitor Monitor mgl | "
b Weekly WOnY y " AVE

Effluent; Calculated A Monthly Ave aily Mj Monthly Ave Dailv \[1;

Phosphorus, Total; 0.8 mgl
Effluent; 24 Hour Comp 1 Monthly Aveg

Phosphorus, Total; Year Round Monitor Ibs Monitor lbs .\:c;nuol:l‘to
Effluent; Calculated Monthly Annual Total Monthly Total : 'l?:t'ﬂ:‘
e — Y 1201 - 12/31 || 4872.0 Ibs/yr
Annual Average; .

- Annual Annual Total
Calculated




WW permit, p.3

limits on 7 heavy
metals & fluoride,
cyanide, O&G

Total toxic organics:
>100 compounds.
VOCs, pesticides,

PCBs, PAHSs,
phenols, etc.

Table continued

Constituent; Sampling
Point and Sample Type

Season and
Sampling
Frequency

Quantity

Suspended Solids, Total;
Effluent; 24 Hour Comp

Year Round
Weekly

Quantity

437.0 Ibs/day
Daily Max

Conc.

10.5 mgl
Daily Max

Ultimate Oxygen Demand;

Effluent; Calculated

06/01 - 10/31
Weekly

2300.0 Ibs/day
Daily Max

Cadmium, Total;
Effluent; 24 Hour Comp

02/01 -02/28

Semi-Annual

0.42 Ibs/day
Monthly Ave

0.62 Ibs/day
Daily Max

0.07 mg/l
Monthly Aveg

0.11 mg1
Daily Max

Cadmium, Total;
Effluent: 24 Hour Comp

07/01 - 07/31
Semi-Annual

0.42 Ibs/day
Monthly Avg

0.62 Ibs/day
Daily Max

0.07 mg/l
Monthly Avg

0.11 mg/1l
Daily Max

Chromium, Trivalent;
Effluent; 24 Hour Comp

02/01-02/28

Semi-Annual

45.7 Ibs/day
Monthly Ave

66.7 Ibs/day
Daily Max

1.71 mg/l
Monthly Ave

- -

2.77 mgl
Daily Max

Chromium, Trivalent;
Effluent: 24 Hour Comp

07/01 - 07131

Semi-Annual

45.7 Ibs/day
Monthly Avg

66.7 Ibs/day
Daily Max

1.71 mg/l
Monthly Ave

- -

2.77 mg/
Daily Max

Copper, Total;
Effluent; 24 Hour Comp

Year Round
2 per Month

2.6 Ibs/day
AMonthly Avg

Irom, Total;
Effluent; 24 Hour Comp

Year Round
Monthly

3.5 Ibs/day
Daily Max

2.07mgl
Monthly Avg

Monitor mg/l
Monthly Avg

3.38 mg/
Daily Max

Aonitor
mg'l
Naih- A{ax

Lead, Total;
Effluent; 24 Hour Comp

Year Round
2 per Month

205 Ibs/day
Monthly Ave

1.81 Ibs/day
Daily Max

0.43 mg/l
Monthly Avg

0.69 mg/l
Daily Max

Nickel, Total;
Effluent; 24 Hour Comp

Year Round
2 per Month

22.95 Ibs/day
Monthly Ave

39.66 Ibz/day
Daily Max

238 mgl
Monthly Avg

3.98 mgl
Daily Max

Silver, Total:
Effluent; 24 Hour Comp

02/01 -02/28

Semi-Annual

0.66 Ibs/day
Monthly Ave

0.97 Ibs/day
Daily Max

0.24mgl
Monthly Ave

0.43 mgl
Daily Max

Silver, Total;
Effluent; 24 Hour Comp

07/01 - 07/31
Semi-Annual

0.66 lbs/day
Monthly Avg

0.97 Ibs/day
Daily Max

0.24mg/l
Monthly Ave

0.43 mgl
Daily Max

Zine, Total;
Effluent; 24 Hour Comp

Year Round
2 per Month

37.97 Ibs/day
Monthly Avg

£2.68 Ibz/day
Daily Max

148 mgl
Monthly Ave

2.61 mg1

Daily Max

Cynide, free (amen. To
chlorination)
Effluent; Grab

Year Round
Monthly

4.77 lbs/day
Monthly Avg

6.97 Ibs/day
Daily Max

0.65mg/l

Monthly Avg

1.2 mg/l

Daily Max

Fluoride;
Effluent: 24 Hour Comp

Year Round
2 per Month

17.4mgl
Monthly Ave

28.0 mg1
Daily Max

Hydrogen Peroxide;
Effluent; 24 Hour Comp

Year Round
Weekly

10,0 mg/l
Monthly Avg

15.0 mgl
Daily Max

0Qil and Grease;
Effluent; Grab

02/01 -02/28
Semi-Annual

1734.72 Ibs/day

Monthly Avg

3469.44 Ibs/day

Daily Max

26.0mg1
Monthly Avg

£2.0 mgl

Daily Max

Oil and Greaze;
Effluent; Grab

07/01 -07/31

Semi-Annual

3734.72 Ibs/day

Aenthly Ave

pH;
Effluent; Grab

Year Round
Daily

3469.44 lbs/day

Daily Max

26.0mgl
Monthly Ave
6.5 s.u.
Min

Total Toxic Organics;

01/01 - 3/31

£2.0 mgl
Dailv Aaef
8.5 s.u.

1.37 mg

Daily Max

Effluent; Grab

Quarterly




WW permit, p. 3:
PFAS

The Permittee shall monitor the effluent from the treatment
systems for the five regulated per- and polyfluoroalkyl
substances (PFAS) substances ... at a minimum frequency of
once per quarter within the first 12 months from the permit
effective date. After the first year, monitoring shall be conducted
annually.

Perfluoro-1-hexanesulfonic acid (PFHxS)
Perfluoro-1-octanesulfonic acid (PFOS)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)




Micron: Final Treatment @ enlarged
Oak Orchard sewage plant

« PFAS will not breakdown in a sewage treatment plant.

 PFAS have been found at elevated levels in sewage
sludge - NY state, Maine, MN, TX, others

 PFAS that do not partition to sludge will either:

o be discharged into local waterway

o be emitted into the air




PFAS = PerFluoro and PolyFluoro
Alkyl Substances

Perfluoroalkyl and Polyfluoroalkyl Substances
(PFAS) are a family of thousands of human-made
compounds known as the “Forever Chemicals”
because they are very persistent

a class of chemicals containing at least
one fully fluorinated carbon atom

f ; f

I )

Perfluorooctanesulfonic acid (PFOS)

Trifluoroacetic acid (TFA)



organic chemistry 101:
hydrocarbons

Alkane

Alkene

Cycloalkane




organic chemistry 102:

Functional groups

Alkane Alkene Alkyne Alcohol

6 major groups in PFAS

Ether Ketone Carboxyllc Acnd Ester the tWO aCIdS are Very aCIdIC

Acid Anhydnde Aldehyde Nitnle

Thiol Sulfonic Acid

Functional Nitrogen: based . Carbonyl based
Sulfur-based

GO @) omperbsnd @) oo ¥ Get a poster! available for only $11.80
on
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The carbon chain The carbon chain is
fully fluorinated not fully fluorinated
( DA A—— ( FLUOROTELOMERS (Ft \
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“ ( * ( J b » 2 ] A
) e T Source: The Global PFAS Problem:
, Fluorine-Free Alternatives as Solutions
Odd-cham Ft ' SETCA il-
/ PFCA (carboxylates) \ ( 1 (April-May 2019)
e R . "\ ;p>‘|,| ‘p Jl

’ https://ipen.org/sites/default/files/doc
ara ‘ uments/the_global_pfas_problem-
vl 5 final_18 april.pdf

“PFAS” are the whole family of fluorinated organics




The C-F bond is very strong
and stable, so PFAS hard to
break down

.V Pathways to Chemistry




many varieties of PFAS !

- a few examples:

Abbrev Name

CISHI9F13N204S |6:2 FTAB

C8HS5F1303S 6:2 FTS

Cl6H23F13N20652 IN-HOEAMP-FHxSAPS

C8HEF 13NO25S N-EtFHSA

CI10HS5F1 7035 B:2F1S

CISHIBF13INOAS2 |FS SAMSA-BA

C6MF1102

PEHxA

C15H18F13NO552 |6:2 FtSOA0S

C11H3F1702

CSHF902 PFPeA
CAHF702 PFBA

C17H1SF17N204S |B:2 FTAB

( 1.,H‘)i? 1;N‘}(')'l".)

C7HF1302 PFHpA
C8HF1502 PFOA

C12HS5F2103S 10:2 FTS
CBHGF 13NO3S FHxSF

C8HF1703S PFOS
COHF1702 PENA

Perfluorooctyl acrylate

IDENTIFICATION

[Dimethyl(3-{[(3,3,4,4,5,5,6,6,7,7,8,8,8
tridecafluorooctyl)sulfonyl]lamino}propyl
Jammoniolacetate

6:2 Fluonnated telomer sulfonate
3.({3-1(2
Hydroxyethyl)(dimethyl)ammonio]propyl
H(tridecalluorohexyl)sulfonylj]amino)-1
propanesulfonate

3,3.4.4,55,6,6,7,7,8,8,8 Tnidecafluoro-1
octanesulfonamide

8:2 Fluoninated telomer sulfonate
2-Methyl-2-{({3-1(3.3.4.4,.5,5.6,6,7,7,.8,8,8
tridecafluorooctyl)sulfanyl]propanoyljam

ino)-1-propanesulfonic acid

Perfluorohexanoic acid

6:2 Fluorotelomer sulfinyl amido sulfonic

acd |
Vinyl heptadecafluorononanoate

Perfluoropentanoic acid
Perfluorabutanoic acid
((3-{1(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10
Heptadecafluorodecyl)sulfonyl]amino}pr
opyl){(dimethyl)ammoniolacetate

amido amaine
sulfonic
Perfluoroheptanoic acid
Perfluorooctanoic acid
10:2 Fluorinated telomer sulfonate
1,1,2,.2,3.3,4,4,5,5,6,6,6- tridecafluoro-N-(2
hydroxyethyl)hexane-1-sulfonamide
Perfluorococtane sulfonate
Perluorononanoic atd

Perfluorodecanoi




Transformations of PFAS

Poly-
(Precursors)

Biotransformation
/ Chemical
Oxidation

Persistent perfluorinated Non-fluorinated - Biologically/Chemically removed

8:2 FTAoS

--I||”|””||“n.
SR

Stone arrowhead, like
perfluorinated section of
molecule, persists forever

(Terminal products)

|

Wooden shaft, like non-fluorinated section of
molecule, is degraded so rots away in ground / in vivo

Perfluoroalkly acid formed from precursor persists indefinitely as
“chemical rocks”, like stone arrowheads

Property of CDM Smith, all rights reserved




the PFAS universe

>12,000 known PFAS

Method
1633 How to measure
1000+
PFOA & PFOS = phased out,legacy al I these

contaminants

products (4
100s - 1,000s of compounds:

transformed PFAS = TOPS
via chemical - Total Organic F

reactions

31




to summarize...

1. hundreds of different PFAS compounds
have been manufactured since 1930s

2. all are resistant to degradation, but
transformations can occur

3. all possess a fluorinated chain & at least
one functional group




Properties of PFAS

Persistence: Highly persistent in any environment.
Perfluorinated part does not break down.

Mobility: Very mobile in the environment since many
forms are soluble in water

Act as surfactants: Stick to surfaces and interfaces

Bioaccumulation: Many PFAS bioaccumulate and
biomagnify = increase conc up the food chain

Accumulate in humans via renal absorption. Retained in the
body for years.

Toxicity: Long-chain PFAS toxic at part-per-trillion
level.




Desirable characteristics of PFAS

STAIN REPELLENTS: Fluorocarbons are

both lipophobic and hydrophobic, repelling both ol
and water. Their lipophobicity results from the
relative lack of London dispersion forces compared
to hydrocarbons, a consequence of fluorine's

large electronegativity and small bond length.

FIRE FIGHTING: Nonflammable. adheres to the
interface between fuel and air, fuel and water

SEMICONDUCTORS: Plasma etching, super acids,
heat transfer

LUBRICANTS: Reduces friction.

Sources: The Global PFAS Problem: Fluorine-Free Alternatives as Solutions (April-May 2019)
https://ipen.org/sites/default/files/documents/the_global_pfas_problem-
vi_5 final 18 april.odf and https://en.wikipedia.org/wiki/Per-_and_polyfluoroalkyl_substances




Made in the U.S.A.

CDR Production Volume Trends -
Reporting Information for PFAS
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200 million pounds = 100,000 tons

Source: Chemical Data Reporting, USEPA, last updated in 2020.
https://www.epa.gov/chemical-data-reporting/trends




e Health effects of PFAS

elopmental effects

e unborn child

_— Thyroid disease~.__

. Bt
> o

_~ Increased cholesterol levels ~_

Breast cancer
Delayed mammary gland

development ke
— Liver damage ———

Reduced response
to vaccines T , & ——— Kidney cancer —__&

Lower birth weight —_
e Inflammatory
Obesity -~ S "=~ bowel disease

' (ulcerative colitis)

Early puberty onset
‘ , Testicular cancer —
Increased miscarriage risk

(l.e. pregnancy loss) _
Increased time to pregnancy

Low sperm count and mobility . .
Pregnancy induced
hypertension/pre-eclampsia
(increased blood pressure)

Source: “Effects of PFAS on Human Health,” European Environmental Agency infographic on PFAS, September 19, 2022,




DuPont chemical plant in
arkersburg, W.Va

I

erfluorooctanoic acid (C8)

[
— o

awsuits — death of cattle
1999)

600+M settlement

(

0,000 citizens participate
in PFAS blood stud

FOA linked with kidney
cancer, testicular cancer,
thyroid disease, high

cholesterol, pre-eclampsia

ulcerative colitis.

Q
)
o



Drinking water standards

New York State:
current: 10 ppt limit for PFOA, PFOS

proposed in 2022: 10 ppt for GenX
30-100 ppt for 19 additional PFAS

Federal (US EPA): new MCLs released April 2024
« 2024 -27 Complete inii "I me .itoring

« 2027 -29 Notify public ot  onitoring results/ compliance
with standards (MCLs)

« 2029 -on Achieve cor .liance vith all standards. Notify
public of violations

38




How do you treat PFAS in water?

Contaminated Pre- PFAS capture
water treatment Process




Destruction technologies: PFAS

Electrochemical 70 -
oxidation 99+%

Nonthermal Plasma @ 99+%

Photocatalysis Variable
(80 -
99%)

Sonolysis Typ.
99+%

Supercritical water | Typ.
oxidation 99+%

toxic by-  High
products

Moderatly ??
low

toxic Low
reaction

products
low
Low, but  High

creates
acids

High
energy

V.High
energy

Source: A Review of PFAS Destruction Technologies
Jay N. Meegoda et al. International J. Environ. Research and Public Health

Lab & pilot scale
small-scale (4L)
reactors

Lab scale

Lab scale

Lab & pilot scale




How do you treat PFCs in stack
emissions?

Incinerator Output Options

Unchanged
Partial Transformation

Py

Complete Mineralization

Incineration = Semiconauctor Industry
standard




.
2020 Case study: Incinerator in Cohoes, NY

PFAS found downwind of the plant in low-income
neighborhood

Defense Department hits the
brakes on PFAS incineration

M By E.A. Crunden | 05/04/2022 04:17 PM EDT

. laden items, with particular emphasis on aqueous

F|I’I“i|?“”

l.l

The Pentagon issued a ban on incinerating PFAS-

o= limbo.



 Fabrication GHG emissions are mitigated using point-of-use (POU)
abatement systems. These systems capture fluorinated and process
GHGs and control the emissions through a process of thermal
oxidation and wet scrubbing. This process results in conversion of
emissions to lower global warming potential (GWP) GHGs associated
with natural gas combustion rather than direct emissions of high-
GWP process GHGs. Micron Boise currently estimates that its POU
abatement systems achieve DRE factors between 60 and 98 percent
based on the individual chemical and the ability of the POU abatement
system to control each species of process gas.

CF, :

NE md INCinerator —ba
2' 6

SFs Natural gas

A|r em|33|ons

2 — 40% of influent

l Waste water w/ PFAS




NYS Green CHIPS

! ]

\ \Woifspeed

ey

1. ELECTRICITY —
RENEWABLE SOURCES

Green CHIPS participants will be required to utilize 100% energy
generated from renewable energy systems, for electricity in their
operations and maintain the 100% level of renewable energy for

Ci‘;'f electricity supply for the duration of the project.

y

2. GHG EMISSIONS

Green CHIPS participants will be required to agree to GHG
emissions standards specific to the project that are reasonable
and achievable given the state of technology advancements,
and to create a plan to mitigate overall facility GHG emissions
and to significantly improve the level of such mitigation over
the life of the project.
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Fabé 18 2: 486 MW (' p.dv.ver‘ ~5'O0,0C')O homes)
Fabs 3 & 4: 480 MW ( power ~500,000 homes)

Total = 16 billion kilowatt-hours of electricity per year.

Micron will increase demand in NY state by 11%.




« Solar: Need 3 square miles of PV collectors +
battery storage (summer)

« Wind: Need > 1,000 3MW wind turbines (winter)

« Hydropower: good luck!

Nuclear power:

» Ninemile point 1: 613 MY (operational Dec. 1969)
» Ninemile point 2: 1,277 MY (operational March 1988)

» Gov. Hochul wants to build new nuclear power plants




INn summary...major concerns

Site construction

 destruction of 200+ ac wetlands

« destruction of habitat for endangered bats

« consumption of resources: rock, concrete, steel
e enormous carbon footprint

\Wastewater discharge

* needs to address metals, solvents, etc.

* PFAS of particular concern — v. difficult to treat




...major concerns, cont’d

PFAS

» extremely diverse class of compounds

* integral to semiconductor manufacture
* significant human health and environmental risks
» potent GHGs

 poorly regulated

Electric requirements

 Micron = 11% increase electric demand in NYS

 renewable commitment — v. difficult to attain




Resource List

* Chris Miller, Chip War: The Fight for the World’s Most
Critical Technology. New York: Scribner, 2022.

* CNY Solidarity Coalition’s Micron prOJect webpage:

-documents/|

* NYS Empire State Development Micron project webpage:

For more about PFAS

* National Institute of Environmental Health Sciences:
https://www.niehs.nih.gov/health/topics/agents/pfc/index.
cfm#:~:text=PFAS%20are%20a%20group%200f,Bioaccumul

ation
* US EPA PFAS webpages: https://www.epa.gov/pfas




State Environmental Quality Review

Onondaga County Industrial Development Agency--Lead Agency

New York State Onondaga County

Dept Environ. Conservation Dept of Water Enviro Protection

Empire State Development Syracuse Metropolitan Transportation Council (SMTC)
Dept Transportation Onondaga County Department of Planning

NY Power Authority, NYSERDA Onondaga County Water Authority

Local agencies: Town of Cicero, Clay; City of Syracuse

NEPA

US Dept. of Commerce --Lead Agenc Tribal nations

US Army Corps of Engineers (USACE)

Federal Highway Administration

U.S. Environmental Protection Agency

U.S. Department of Interior, Office of Environ Policy
and Compliance

U.S. Fish & Wildlife Service

Onondaga Nation
Oneida Nation




What’s Next?
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