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1. Summary and Purpose

Microsoft Corporatior{Microsoft) proposego construct a new data center called Oxford Data
Center(Oxford) in Quincy, WA. Microsoft plango install and operatg2 dieselpowered
generatorseachrated a2,500 kilowatt (kW) electricaloutput to provide backup powdp

Oxfordd serversand bur additional 2,000 kW and oi®0 kW diesepowered engirgfor

backing up other equipment and their administrative buildirtge proposed engines emit diesel
engine exhaust particulatpEEP)at an estima&d rate that cause ambient impacts in excess of a
regulatory trigger level called an acceptable source impact(l&gdl). Microsoftwas

therefore required tsubmit a second tigretition under WAC 17360-090. A second tier

petition requireMicrosoftto prepare a health impact assessnidiA) quantifying the health

risks posed by their emissionsEEP.

Microsoft hired Landau Associated.anday to prepare mHIA (Landau Associate2014). In

this assessmeritandauestimated lifetime increadeancer risks attributabletdi cr osof t 6 s
DEEPand other toxic air pollutar@missions and found them to &leoutfour in one million.

The maximum risk was estimatetia residental locationto the northof Oxford Data Centér s

property. This risk was gantifiedassuming that both filterable and condensable particulate
emitted from Oxfordoésl tengsi nerspoadmsntti ttwt enso t BE B
airborne toxics control measure for stationary compression engines only requires the filterable
fraction to be quantified. This is because the health studies that form the basis for quantifying

the health risk from diesel exposure used measureroergspirable particulatt r om fAf r es h o
diesel exhausindelemental carbon as a surrogate for diesel exhaust emis3ioeefore, the

increased risk estimated by Landau represents a conservatively high estirieater risk of

aboutonein one million was estimated at treameocationbased on filterable esgions only

Landau also assessdufanic and acutaoncancen azar ds attri butable to t
and found them to be | ower than unity (one).
themselves are not likely to result in advareacancehealth effects.

Finally, Ecologyassessed the cumulatikrealthrisk by addingestimated concentrations
attributable taVlicrosoftd emissiongo an estimated background DEEP cemiration. The
maximumcumulativecancerisk fromr e s i @aosirédte BEPIn the vicinity ofOxfordis
approximatelyt5in one million. Chronicnoncancehazardquotientsare much lower than one
indicating that longerm exposure to DEEP in the area is not likely to resuibircancehealth
effects. These DEEP related health risks in the vicinitypaford Data Centeare generally
much lower than those estimated in urban areas of Washington.

Ecology also updated its cumulative dispersion model in Quincy to evah@tderm impacts
of nitrogen NO,) emittedsimultaneously by all Quincy data cengenergency engines during a
systemwide power outageThis evaluation indicated that elevated Névels could occur, but
the combined probability of an outage coinciding with unfavorable meteorologyyisow.
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Because the increase in cancer risk attributable to the new data center alone is less than the
maximum risk allowed by secondtier review, which is 10 in one million, and thencancer
hazard is acceptable, the project could be approvable under WAGOT®O0. Furthermore,

the cumulative risks to residents living near the proposed OkfatalCenter are below the
cumulative risk threshold established by Ecology for permitting datarsein Quincy (100 per
million or 100x 10°).

Thissummarydocument presentSsc ol ogy 6 s r e v i MiswwosastOxfdrdba&a pr op o s e «
CenterHIA and other requirements under WAC 14G0.

2. Second Tier Review Processing and Approval Criteria
2.1.Second TierReview Processing Requiremds

In order for Ecology to review treecondier petition, each of the following regulatory
requirements undeéZhapter 17460-090 must be satisfied:

(a) The permitting authorityhas determined that other conditions for procesgieNOC
Order of ApprovalNOC) have been met, and has isdwa preliminary approval order.

(b) Emission controls contained in the preliminary NOC approx@dér represent at least
best available control technology for toxid8ACT).

(c) The applicant hadeveloped aHIA protocol that s been approved by Ecology.

(d) The ambient impact of the emissions increase of &ageb air pollutant TAP) that
exceedASILs has been guantified using refined air dispersion modeling techniques as
approved in théllA protocol.

(e) Thesecondier review petition containgneHIA conducted in accordance with the
approvedHIA protocol.

Landau submitted adIA protocol (item (c)) orDecember 20, 201anddraft and finaHIAs
(item (e)) received by Ecology @anuary 272014,March 17, 2014 and Jund 2, 2014

Acting as talhue hfopre rtnyiot tfiomrg projactpermitrengjnesatisfied Ec ol o g
items (a) and (b) above dune3, 2014.' Therefore, allfive processingequirements aboware
satisfied

'!Gary Huitsing, AMi crosoft Oxf or d:emabnmessage witth att&cbmepts, et ene s
addressed to Jim Wilder, Gary Palcisko, and Gregory Flibbert, June 3, 2014.
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2.2.Second TierReview Approval Criteria

As specified in WAC 173160-09(0(7), Ecology may recommend approval of a project that is
likely to cause an exceance ofASILs for one or more TAPs only if:it

(a) Determines that the emission controls for the new and modified emissits represent
tBACT.

(b) The applicant demonstrates that the increase in emissions of TAPs is not likely to result
in an increased cancer risk of more than one in one hundred thousand

(c) Ecology determines that ti®ncancehazard is acceptable.
2.2.1. tBACT Determination

E c o | qe@mittesgineedetermined thatlicrosofto s p r pojubos eodtrol equipment
(i.e., Tier 2engines equippedith diesel particulate filters, diesel oxidation catalysts, and
selective catalytic reductiomore tharsatisfies thdACT and tBACTrequirementor diesel
engines powering backup generator®aford Data Centet

3. HIA Review

As described above, the applicant is responsible for preparihtjfhender WAC 173460-090.
Ecologyds project t e atoxicolagistsandsaimodelgr reoidw tHedin engi n
to determine if the methods and assumptions are appropriasstessing and quantifying
surrounding communityos risk from a new proje

For the Oxford projecthe HIA focused mainly on health riskiributable to DEEP exposure as
this was the only TAP with a modeled concentrattoambient aithat exceeded an ASIL.
Landaubriefly described emissiorend exposure totlker TAPs (NO,, carbon monoxidéCO),
ammonia and acroleipbecause these pollutants exceeded a small quantity eniatgon
(SQER) and Ecology requested that health hazémals exposure to these pollutartis

guantified

3.1. DEEP Health Effects Summary
Diesel engines emit very small fine (<2.5 micrometers [pan}) ultrafine (<0.1 um) particles.

These particles can easily enter deep into the lung when inhaled. Mounting evidence indicates
that inhaling fine particles can cause numerous adverse health effects.

2BACT was determined to be met through the use of EPA Tier 2 certified engines if the engines are installed and
operated as emergency enginegjeffned at 40 CFR860.4218mpliance with the operation and maintenance
restrictions of 40 CFR Part 60, Subpart Il11; ars@ of ultralow sulfur diesel fuel containing no more than 15 parts
per million by weight of sulfur.

 Some ammonia is released froine selective catalytic reduction equipment designed to redugeeNi@sions.
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Studies of humans and animals specifically exptés®@EEP show that diesel particles can

cause both acute and chronic health effects including cancer. Ecology has summarized these
health effects in AConcerns about Adverse Hea
at http://lwww.ecy.wa.gov/pubs/0802032.pdf

The HIA prepared by Landau quantifies the noncancer hazards and increased cancer risks
attributable to the proposédixford Data Centérs DEEP emi ssi ons.

3.2.DEEP Toxicity Reference Values

To quantify nolgancer hazards and cancer risk from exposure to DEEP, quantitative toxicity

values must be identified. Landau identified toxicity values for DEEP from two agetioges:

U.S. Environmental Protection Agency (EREPA 2002EPA, 2003), and Calif
Office of Environmental Health Hazard Assessment (OEHHRIEPA 1998). These toxity

values are derived from studies of animals that were exposed to a known amount (concentration)

of DEEP, or from epidemiologicatiglies of exposed humans, and are intended to represent a

levd at or below which adverse ncemcer health effects are not expectadl a metric by which

to quantify increased risk from exposure to a carcinogen. Tatlewsthe appropriat®EEP

noncaner and cancer toxicity valuéedentified by Landau

EPAG6s reference concentration (RfC) and OEHHA
engine exhaust (measured as DEEP) was dehigeddoseresponse data on inflammation and

changes in the lungdm rat inhalation studies. Each agency establiaHeuel of5 pg/m® as

the concentration of DEEP in air at which letegm exposure is not expected to cause adverse
noncancer health effects.

National Ambient Air Quality StandardBIAAQS) and other rgulatory toxicological values for
short and intermediatéerm exposure to particulate matter have been promulgated, but values
specifically for DEEP exposure at these intervals do not currently exist

OEHHA derived a unit risk factqtJRF) for estimatirg cancer risk from exposure to DEEP.

The URF is based on a m&tnalysis of several epidemiological studies of humans

occupationally exposed to DEEM these studies, DEEP exposure wssmatedrom

measurements @lemental carbon and respirapkerticulaterepresenting fresh diesel exhaust.

TheURFis expressed as the upgasund probability of developing cancassuming continuous

lifetime exposure to a substance at a concentration of one microgram per cubi@ meter),

and are expressed inits of inverse concentration [i.qug(m®)™”] . OEHHAG6s URF for
0.0003 (1g/m®)™* meaning that a lifetime of exposure tpd/m’ of DEEP results in an increased

individual cancer risk of 0.0Bercentor a population cancer risk of 300 excessceacaseger

million people exposed.


http://www.arb.ca.gov/toxics/dieseltac/staffrpt.pdf
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Table 1. Toxicity Values Used to Assess and Quantify Noncancer Hazard and Cancer Risk
Pollutant Agency Noncancer Cancer
U.S. Environmental Protection Agency RfC =5 pg/m3 | NA*
DEEP California EPAT Office of Environmental Health Chronic REL = URF =
3 0.0003 per
Hazard Assessment 5 pg/m ug m?
' EPA considers DEEP to be a probable human carcinogen, but has not established a cancer slope
factor or unit risk factor.

3.3. Affected Community/Receptors

While Oxford Data Centers locatedn an industridly zoned areand surroundetargelyby

agricultural land usesir dispersiormodeling indicated thairoposedEEP emissions

assuming DEEP is represented by both condensable and filterable parttmulbtegsultin

concentrations in excess of the ASHiroughly85 parcels with residential land use codes

(Figure 1 [Ecology 2013, Grant County 2013U.S. Census data sk thatapproximately250

peoplelive in the Census Blockatersected by the ar@awhich DEEP concentrations are

estimated to exceed the ASJU.S. Census Burea2010) When assuming that only filterable
particulate is DEEP, asspecifedinCal i f or ni ads airborne toxics ¢
compression engineso residential land uses are impacteat approximatelysevenpeople

couldlive in the areampactedat levels in excess of the ASIL

For the purposes of assessing inaedasancer risk andoncancehazards|.andauidentified
receptofdocationswhere the highest exposure to projesiaited air pollutants could occuat the
projectboundaryanearby residence, amdf-sitecommercialareas They also identified and
evduated exposures at other areas with sensitive populations such as aodaaisspital
Landaucalculated botmoncancehazards and cancer risks for each of these receptuighey
alsoestimatedong-term cumulativerisks attributable tandotherknownsourceof DEEP*
Landaualso evaluated theombinedcancer risk caused by numerous other carcinogens known to
be emitted from dies@&ngines, and their analysis concluded that the vast majority of the cancer
risk was caused by DEEP.

Ecology s iew efthe HIA found thatandauidentified appropriate receptors to capture the
highest exposures for residential, commedr@and fence line receptorbandaualso identified
other potential sensitive receptor areash astudents aMonument Elementg and Quincy
Valley Schoolsand patients @uincy Valley Hospital (FigureBigure2 andFigure3).

* Landau and Ecology modeled cumulative emissions from existing data centers, railway, and highways. Results
were incorporated into the review of proposed emissions from Okfaral Center.
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3.4.Increased Cancer Risk
34.1. Cancer Ri sk Attri butaadlOthea TAPEMISwMsor ddés DE

Table2, adaptedrom the HIA shows theestimatedOxford Data Centespecific and cumulative
cancer risk per million at each of theceptors evaluatedlhe highest increase in risks
attributable tdOxford Data Centérs e mi d.$peranilisr® andsoccurs atesidential

propertyto the north of Oxford.Landau also calculated risks posed by other carcinogenic TAPs
(i.e., acetaldeyde, benzene, formaldehyde,-b&adiene, and carcinogenic polycyclic aromatic
hydrocarbons). They estimated a negligible increased risk attributable tothesEAPS of

about 0.003 per millionWhen estimating exposure to DEERNndau assumed thioth

filterable and condensable particulate matter make up DE&RIng in an estimated risk that

errs on the side of overestimating rfsiadditionally, Landau chose a receptor location to
represent a residence that was approximately 400 ft soute ofthc t u a | house (cl os
emission sourcegnd herefore, the risk reported for a residential receptor at this location
represents a conservatively high estimate of risk.

Thehighestestimatedncreasedisk for a residential receptor near Oxf@asisuming only
filterable particulateepresent® EEP isapproximatelyl.0 per million. For nonresidential
exposure scenariogiorkers at nearby commercial facilitisgey have increased risks of about
1.1 per million (or 0.3 per million assuming only filterablelncreased cancer risks potential
bystanders exposed near the point of maximum impact (i.e., fence line reoggogbe about
0.1 to 0.6per million.

® # per million represents an upgeound theoretical estimate of thamber of excess cancers that migtsiult in an

exposed population of one million people compared to an unexposed population of one million people.

Alternatively, anindi i dual 6s i ncrease i n rai plerefondrse cihm naree orhi Igleitd
their lifetime increases bynein onemillion or 0.00Q percent

® California Air Resources Board considers the front half (filterable) PM emissions to be emirtsisttechniques

used to establish diesel PM as a toxic air contaminant .
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Table 2. Estimated Increased Cancer Risk for Residential, Occupations, and Student Scenarios

Attri butable to Oxfordds DEEP Emi ss
Risk Per Million from DEEP Exposure at Various Receptor Locations
Monument Maximally
Elementary School Patients Cumulatively
C-1 at Quincy Impacted
R-1 North Industrial Valley Residence in
Fence Line | Residence Building Medical Modeling
Attributable to: | Receptor® (MIRR)? (MICR) Students® | Teachers® Center® Domain
Oxford
(assumes
filterable and
condensable 0.6 4.1 1.1 <0.1 0.2 <0.1 1.3
particulate are
DEEP)
Oxford
(assumes
filterable only Is 0.1 1.0 0.3 <0.1 <0.1 <0.1 0.3
DEEP)

! Fence line scenario assumes intermittent exposure 250 days per year, two hours per day for 30 years.

% Residential scenarios assume continuous lifetime exposure.

% Workplace scenarios assume exposure occurs 250 days per year, eight hours per day for 40 years.
* Student scenario assumes exposure occurs 180 days per year, eight hours per day for seven years.

® Teacher scenario assumes exposure occurs 200 days per year, eight hours per day for 40 years.

® patient scenario assumes a patient is present at the hospital 365 days per year, 24 hours per day for one year.

Note: Landau also calculated risks posed by other carcinogenic TAPs (i.e., acetaldehyde, benzene, formaldehyde, 1,3-
butadiene, and carcinogenic polycyclic aromatic hydrocarbons). They estimated a negligible increased risk attributable to

these TAPs of about 0.003 per million at the north residence (R-1).

3.4.2. Cancer Risk Attributable to Cumulative DEEP Emissions

Ecology and Landau conducted separate analyses of cumulative exposure to DEEP in Quincy.
These analyses differed in scope and methodologytlaectfore, the results also differed.
While each analysis used similamissia rates for various sourcesith the exception of

railway emissionsE ¢ o | o0 g y €esdedmagieldehigher concentratioret locations near
roadways The key methodological difference stémm:

1 Use of different sets of meteorological data to perform modeling. Ecology used 2005

metedology which tends to produce higher concentratiorsome areasompared to

othermeteorologicalears. Landau used the averagéwe years of meteorology
spanningrom 2000to 2005
higher concemation estimateat some locations

1 Use of different modeling techniquesolving line sources (i.eroads and railways)

Ecol ogybs

use

of

2005

met eor
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1 Use of different railwagmission rate Ecology adjusted the results of railway emissions
to reflect @ emission ratealculatedrom the2011 Grant County locomotive inventory
and active track miles in Grant Counfyhe estimatedbarticulate emission rateom
railways in Quincywas approximately 128oundsper mile per year.

For the purposef incorporating the cumulative modagj results into the review of proposed
emissions from Oxford Data Center, Ecology chose to repsults from both analyses.

The cumulative risk of all known sources of DEEP emissions in the vicinity of Oxford Data
Center(Table 3)is highest for a neaytresidence south &tate Rout@8, and southeast of the
proposed project. The cumulative DEEP risk at this home is @bger million.”

Table 3. Estimated Increased Cancer Risk for Residential, Occupations, and Student Scenarios
Attributable to All Known Sources of DEEP in Quincy

Risk Per Million from DEEP Exposure at Various Receptor Locations
Monument Maximally
Elementary School Patients Cumulatively
C-1 at Quincy Impacted
R-1 North Industrial Valley Residence in
Fence Line | Residence Building Medical Modeling
Modeled by: Receptor’ (MIRR)? (MICR) Students* | Teachers® Center® Domain
Landau 0.8 10.3 4.3 0.3 0.9 0.4 32.6
Ecology 0.6 8.5 6.0 0.3 1.6 0.6 45.0

! Fence line scenario assumes intermittent exposure 250 days per year, two hours per day for 30 years.

? Residential scenarios assume continuous lifetime exposure.

8 Workplace scenarios assume exposure occurs 250 days per year, eight hours per day for 40 years.

* Student scenario assumes exposure occurs 180 days per year, eight hours per day for seven years.

® Teacher scenario assumes exposure occurs 200 days per year, eight hours per day for 40 years.

® patient scenario assumes a patient is present at the hospital 365 days per year, 24 hours per day for one year.

3.5.NoncancerHazard

Landauevaluated chroninoncancehazards associated with letgrm exposure to DEEP
emitted fromOxford Data Centeand other local sources. Hazard quotients were much lower
thanunity one)f or al | r e ¢ e @xfoa DatadCerdexelatedsandrcemulatioe

" Note that residential receptors tend to be the most exposed (e.g., longest exposure duration and exposure
frequency). Therefore, their risks tend to be higher than other ¢ypeseptors. For regulatory decision making
purposes, Ecology assumes that a resident is continuously exposed at their residence for their entire lifetime.
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DEEP? In addition, Landau evaluated combined léaagm exposure to DEEP and ammonia
emitted from Oxford and determined the hazardcesiveremuch lower than unity for all
reeptor®exposure to Oxford Data Centealated pollutants. This indicates that chronic
noncancer hazards are not likely to occur as a result of exposure to DEEP and other project
relatedTAPsin the vicinity of Oxford Data Center.

Landaualso evaluated acute hazards associated with-srartexposure to NOCO, ammonia,

and acrolein.Landauevaluated scenarios wheBxford Data Centewas operating under full

power aitage mode because this is the time period wherttermemissions wuld be greatest.
Hazard quotients and hazard i ndoneirdgcatinghat al | r
acute adverskealtheffects are not likely to be caussalelyby Oxford Data Centé&rs e mi s si 0 n
during a power outage.

4. Other Considerations
4.1. Short-Term Exposures to DEEP

Exposure to DEEP can cause both acute and chronic health effects. However, as discussed
previously referencedoxicity values specifically for DEEP exposure at siierm or

intermediate intervals do not cuntly exist. Therefore,.andaudid not quantify shorterm risks

from DEEP exposureGenerally Ecologyassumethat compliance with the 2dour P\ 5

NAAQS is an indicator of acceptable shtetm health effects from DEEP exposutec ol o gy 6 s
TechnicalSupport Document (TSD) for the draft preliminary NOC approval concludes that
Oxfordds emi ssions are not expected to cause
(Ecology, 2014)

4.2. Cumulative Short-Term NO, Hazard

While Oxford Data Centér BIO, emissimsby themselvesre not likely to result irmdverse
noncancehealth effectsEcology recognizes that it is possible that cumulative impacts of

mul tiple data cent er-Wide owage coufd patentiglly cause N&vajls a sy s
to be a healtlsoncern. Ecology evaluated the shagrm NG impacts that could result from

emergency engine operation during a systéde power outageWhile NG, levels could

indeedriseto levels of concerf atvarious locations across town, the outage would have to

occur at a time when the dispersion conditions were optimal for concentratingt l@iven

location.

® The highest chronic hazaggiotientattributed to cumulative exposure to DEEP (0.02) occurred at several locations

near project Oxford (i.e., maximum impacted boundary receptor, maximally impact commercial receptor, and

maximally impacted cumulatively impacted residential receptor in mugldibmain).

° The highest acute hazard index of 0.8 occurred at the fence line receptor location (i.e., maximum impacted

boundary receptor).

°The level of concern in this case is 4637, This represents California OEHHA
level of 470ng/m® minusan estimated regional background concentration ofr§/3°.
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Ecology estimated the combined probability of a systéde outage coinciding with
unfavorabé meteorology.Ecology found the likelihood of this occurrertoeberelatively low
throughout Quincy

To conduct this analysis, Ecology moelémissions af

1 Simultaneous outage emissions of NfOr all permitted and proposed data center
engines, dung all meteorological conditions experienced throughout 2005

1 Each engine operates at loads specified in permits (for existing data centers) or permit
applications (folOxford Data Centgr

1 Potential emissions fromther NG sources in Quincy like th€elite Corporatiorand
mobile source emissions.

Figure 5shows the maximum-thour NG concentrations that could occur in Quincy if all data
centers operated simultaneously under emergency conditions. Although the acute reference
exposure level for N@is 470ng/m? (CalEPA, 2008)the figure shows only those concentrations
that exceed @2 ng/m®because Ecology assumes that & Ké&rkground concentration 8f3
ng/mexists in Quincy at any given tinf8\W AIRQUEST, 2014) It is important to note that

the maximum 1hour concentrations shown kigure 5do not all occur at the same time. The
figure displays the worstase concentration at each location in Quincy. Generally, this figure
shows that concentrations of NEbuld exceed a level of health contén some areas of

Quincy.

Ecology also analyzed the frequency (# of hours per year) meteorological conditions could result
in a NG concentration greater thd62 ug/m® at each receptor point within the Quincy modeling
domain. Figure 6showsthe number of hours per year that a cumulative Biidcentration
couldexceed 82 pg/m*assuming data center engines operate during all combinations of
meteorological conditions experienced throughout the year. If engines were run continuously
during the course of a year, some areas near data centers could achieve concentrations of health
concern for up tabout 300 hourper year. In reality, these data centers were not permitted to
continuously operate thedénginesjnstead, they are only permitted to operate betveagintand

400 hours per year under emergency outage conditions. GrantydPublic Utilities District

(PUD) reported that from 2003 to 2008e average total outage time for customers that
experience an outage throughout PUI»§20103er vi ce

To account for infrequent intermitteetmergency outageEcologyestimated the joint
probability of a systerwide power outage coinciding with unfavorable meteorological
conditions. The joint probabilitywasestimated as:

P(X %2 Y) = P(X) A P(Y)
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Where:

P(X) = The number of unfavorablatmospheric condition hodtshat occurred i one year
period? divided by the total number of hours in the same period, i.e., 8760 hours

P(Y) = Thenumber of hours during which unplanned outage generator operation takes place
divided by the total numdr of hours considered. Ecology estimated P(Y) by examining
the lowest duration that Quincy data centers are permitted to operate engines under
outage conditiong.e.,eighthours per year.

P(X 2z Tgﬂé hourly probability that the concentration &fivien receptor will exceedb2
Hg/m®.

Based on this joint probability, the estimatednber of hours per year that an ambient NO
concentratiorof 462 pg/m® would probably occur given full use of the allowance for ugigit
hours of emergency outage operatian is

Frequency (hoursperyean) € X 7z Y) A 8760 hr/year

The longterm recurrence intervals between hours that an ambieptdi@entration of @2
ng/m> would probably occur given full use of the allowance for ugight hours of emergency
outage operatiors:

Recurrence (years) = 1/Frequency (hr/yr)

This analysis determined that the combined probability of an outage coinciding with unfavorable
weather conditions results in recurrence intervals of el@Pyyears or more at most of the

locations within the modeling domailkomeareasear anavithin the property boundaries of
Yahoo!, Intuit, Sabeyand Microsoft Columbia Data Centewuld experienc®lO; levels >462

ng/m® once every fevdecadeso fewyears

Ecologyds anal ysi s c¢ o ncade metewrdlogicdt asyystemvade nci dent a
power outage conditions are extremely unlikely to occur. Although extremely improbable, we

cannot completely rule out the possibility of having such a siment such an event were to

occur, people with asthma who might be cumulatively exposed taN@ODEEP emitted from

emergency enginemd other sources may experience respiratory symptoms such as wheezing,
shortness of breath, and reduced pulmonargtion with airway constriction.

4.3. OutagesReported by QuincyData Centers

Ecology obtained reports of unplanned generator usage at the Microsoft, YahodhtDigll,
and Sabey data centers in Quitgyetermine if the assumetghthours of simultane@ioutage

" The number of timethe NO, concentration exceede®2pg/m® in the AERMOD simulation.
12 Meteorology was based on 2005 year meteorology from Moses Lake.
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per year represents a reasonable assumpfliable4 shows the datesf data centepower

outages reported to Ecology. The information received about power outages from the data
centers varies in the level of detail. For example, some reports do not specify the number of
engines or the duration of lost power, while others provide this infammaNone of the reports
specify the load at which the engines operated during the outage.

The outage reports indicate that two or more data centers lost power at the same time on at least
two occasions:May 29, 2013affecting Dell and Microsoft Caimbia Data Center on the west

side of Quincyfor a duration of about 1.3 hou@nd November 16, 2018ffecting Sabey and

Yahoo! on the east side of Quinfy aboutl.5hours While these data are nodomprehensive,

there have been no reported instarafes/sterawide outages affecting the entire electrical grid

in Quincy since the first data centers were permitted in 2006. According to Grant County PUD,
the east and west sides of Quincy are connected to transmission lines via two different feeder
linesthus reducing the likelihood of a simultaneous outage affecting all Quincy data centers

(Cog 2010)

Table 4. Summary of Power Outage Reports from Quincy-Area Data Centers (2008 to 2014)
Microsoft Columbia
Data Center Yahoo! Intuit Dell Sabey
# Permitted
Engines 37 23 9 28 44
Date of
Reported # # # # #
Outage Engines | Duration | Engines | Duration | Engines | Duration | Engines | Duration | Engines | Duration
08/09/2008 Not 0.5 hr
specified
10/25/2008 Not 2hr
specified
Not
06/05/2009 specified 0.5 hr
Not Not
12/2009 specified | specified | B B
Not Not
01/2010 specified | specified | B B
o01/22/2010 | Not | Not
specified | specified
12/ 20/2011 | 2 0.6 hrs
03/2012 13 0.5 hr
0.2t0 0.4
07/06/2012 5 Br3(avg.
hr/engine)
gé thor 0.4to 1 hr
05/29/2013 33 (évg 5 (avg. 0.8
0.8 hr) D)
lto5
hours
08/2013 16 (@avg. 2hi/ |
engine)
11/16/2013 -- - AL 1.5 hr
Specified )
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Table 4. Summary of Power Outage Reports from Quincy-Area Data Centers (2008 to 2014)
Microsoft Columbia
Data Center Yahoo! Intuit Dell Sabey
# Permitted
Engines 37 23 9 28 44
Date of
Reported # # # # #
Outage Engines | Duration | Engines | Duration | Engines | Duration | Engines | Duration | Engines | Duration
1to 26 hr
11/2013 20 (avg. 3.9
hr/engine)
02/2014 9 1hr
04/21/2014 6 0.75 hr
04/24/2014 6 0.5 hr
8to 12 hr
04/2014 22 (avg. 9.4
hr/engine)
05/2014 12 1hr
Note: Shaded cells represent times when more than one data center reports an outage at the same time interval.

5. Uncertainty

Many factors of the HIA are prone to uncertaintyncertainty relates to the lack of exact
knowledge regarding many of the assumptions used to estimate the human health impacts of
Ox f o emdsdians.The assumptions used in the face of uncertainty nrad/tteover or
underestimate the health risks estimated in the Hl8y aspects of uncertainty related to the

HIA for projectOxford are:

5.1.Exposure

It is difficult to characterize the amount of time that people can be expo€eddwd s DEE P
emissions.For simplicity,Landauand Ecology assumed a residential receptor is at one location
for 24 hours per day, 365 days per year for 70 years. These assumptions tend to overestimate
exposure.

The duration and frequency of power outages is also unce@&iford estimates that they will
use the generators during emergency outages for notha40 hoursper year From2003to
2009 the average outage for all Grant County PUD power custom@eabout 2.5 hours per
year. While this small amount of powautage provides some comfort that power service is
relatively stableOxford cannot predict future outages with any degree of certafdiford
accepted arhit of emergency operation totalidd hours per yeafor emergency outage (all
engines operatand electrical bypass during switchgear and transformer mainteriance (
engines operat@nd estimated that this limit should tme@re tharsufficient to meet their
emergency demands.
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5.2.Emissions

The exact amount of DEEP emitted fr@wfordd s dpowesee denerators is uncertain.
Landauestimated emissions using leggecific emission data provided by engine
manufacturersLandau attempted to account for higher emissions that would occur during initial
startup and before control equipmewas fully warmed upFinally, the emission estimates for
DEEP include adjustment factors to account for condensable particuéatdition to filterable
particles. The resulting values are considered to be a conservatively high estimate of DEEP
emissons.

5.3. Air Modeling

The transport of pollutants through the air is a complex prodesgulatory air dispersion

models are developed to estimate the transport and dispersion of pollutants as they travel through
the air. The models are frequently upddtas techniques that are more accurate become known

but are written to avoid underestimating the modeled imp&oten if all of the numerous input
parameters to an air dispersion model are known, random effects found in the real atmosphere
will introduce uncertainty.Typical of the class of modern steashate Gaussian dispersion

models, the AERMOD model used for tB&ford analysis may slightly overestimate the

shortterm (thour average) impacts and somewhat underestimate the annual concentrations.

5.4. Toxicity

One of the largest sources of uncertainty in any risk evaluation is associated with the scientific
communityoés | imited understanding of the toxi
exposure to the low concentrations generally encounteitbe ienvironment.To account for

uncertainty when developing toxicity values (e.g., RfCs), EPA and other agencies apply
Auncertaintyo factors to doses or w©ooncanceeEntr at i
effects in animals or humanggenciesapply these uncertainty factors so that they derive a

toxicity value that is considered protective of humans including susceptible populatighs.

case oDEEPexposure, theaoncancereferencevalues used in this assessment were generally
derivedfrom animal studiesThese referencgalues are probably protective of the majority of

the population includingensitive individualsbutint he case of EPAGs DEEP R
acknowledge$EPA, 2002)

Aét he actual spectrum of edtehsscgpubpiitytb diesal on t h
exhaust (DE) is unknown and cannot be better characterized until more information is
available regarding the adverse effects of diesel particulate matter (DPM) in himans.

Quantifying DEEP cancer risk is also uncertain.héiigh EPA classifies DEEP as probably
carcinogenic to humans, they have not established a URF for quantifying cancer risk. In their
health assessment document , -fedpdsedidaatomi ned t h
uncertain to derive a confident quitative estimate of cancer unit risk based on existing
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s t u d HaveverOEPA suggested that a URF based on existing DEEP toxicity studies would
range from 1x10to 1 x 10° per pg/m. OEHHA® s DE Ber pg/R)Fallgwithinx 1 0
this range.Regarding the range of URFs, EPA states in their health assessment document for
diesel exhaugiEPA, 2002)

ALower risks are possi bl eTharisks coalshbee zecoannot r
because (a) some individuals within the population may héwnghetolerance to

exposure from [diesel exhaust] and therefore not be susceptible to the cancer risk from
environmental exposure, and (b) although evidence of this has not been seen, there could

be a threshold of exposure below which there is no canget ri 0

Ot her sources of wuncertainty cited in EPAOG6s h

Lack of knowledge about the underlying mechanisms of DEEP toxicity.

1 The question of whether toxicity studies of DEEP based on older engines is rédevant
current diesel engines.

Regarding the second bulletabo@ea | i f or ni a EPAG6s Office of Envi
Assessment recently evaluategberimental data from sevenmaw technology diesengine
emissiongeflecting emission controls similast t hose pr oposedCdEPA Oxf or
2012)

AThese studies indicate that the reductions of some air toxics such as polycyclic
aromatic hydrocarbons, benzene and-h@tadiene imew technology engirexhaust

(often 80i 90%) are not as greats the corresponding reductions in DEfesel engine
particulate](often 951 99%). The resulting air toxics/DEP ratios for NTiew

technology enginedxhaust may be greater than or equal to similar ratios found in
exhaust from older diesel engines.aksexample, an analysis of data from one published
review indicated that the averagei@g PAH, 1,3butadiene and benzene/DEP ratios
increased in NTE exhaust compared to older @Esel engine emissionby 2, 10-

and 4fold, respectively. These dataggest that while the absolute amount of DEP (and
thus estimated cancer risk) and air toxics is much reduced in NTE exhaust, the exhaust
composition has not necessarily become less hazardous. Thus, the available data do not
indicate thatNTE exhaust should be considered to be fundamentally different in kind
compared to older DEE for risk assessment purposes and suggests the TAC cancer unit
risk value for DEP can continue to be applied to NTE exhaust risk assessments.

Table5 presenta sumnary of how the uncertainty affects the quantitative estimate of risks or
hazards
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Table 5. Qualitative Summary of How the Uncertainty Affects the Quantitative Estimate of Risks

or Hazards
Source of Uncertainty How Does it Affect Estimated Risk from this Project?
Exposure assumptions Likely overestimate of exposure
Emissions estimates Possible overestimate of emissions concentrations

Possible underestimate of average long-term ambient concentrations and
overestimate of short-term ambient concentration

Toxicity of DEEP at low Possible overestimate of cancer risk, possible underestimate of
concentrations noncancer hazard for sensitive individuals

Air modeling methods

6. Conclusions and Recommendation
Theproject review tearhas reviewed the HIA amtktermined that:

a) The TAP emissions estimates presentetldrydaurepresent a reasonable estimate of the
projectds future emissions.

b) Emission controls for the new and modified emission unést or exceed th8ACT
requirement

c) The ambient impact of the emissions increase of each TAP that eXx®kdshas been
quantified using refined air dispersion modeling techniques as approved in the HIA
protocol.

d) The HIA submitted by.andauon behalf oMicrosoftadequately assesses projedated
increased health risk attributable to TAP emissions.

The project review team concludes that the IFidAresergan appropriate estimate of potential
increased health risks posed®@xyford Data Centé&rs T AP e Thersksmamagesay
recommad approval of the proposed projeeicause projegelated health risks are permissible
under WAC 173460-090 and the cumulative risk froBEEPemissions in Quincy is less than
the cumulativeadditional cancerisk thresholdestablished by Ecology for pmitting data

centers in Quincy (100 per million @00x 10°).

Additionally,Ec o | o0 g y 0 & sharttean impsidtssrom simultaneous outage emissions
determined a very loWkelihood of a systerrwide power outage coinciding witmfavorable
pollutant dispersion. While existing power outage reports from each of the data centers do not
indicate poweputages haveimultaneously affected all Quincy data centBlogy should

track outage reports from the data centers to ensure that asswysiahin the analysis remain
plausible.
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Parcels with Residiential

™ s ™ eo— " — ] Area where estimated
DEEP level > ASIL

Figure 1. Residentialparcels in the area where DEEP concentrations could exceed the ASIL
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Figure 2. Receptorlocations in relation to estimated DEEP concentrations (assuming both
filterable and condensable fractions represent DEER)Concentrations are reported as the number
of times higher than the ASIL.
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| Quincy,Valley;School 4
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Figure 3. Receptor locations in relation to estimated BEP concentrations (assuming only

filterable fraction represents DEEP) Concentrations are reported as the number of times higher
than the ASIL.
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Quincy,Valley,Hospital

. P ..
Cumulative Annual DEEP Concentration
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Figure 4. Cumulative DEEP concentrations (estimated by Ecology) in the Oxford vicinity.
Concentrations are reported as the number of times higher than the ASIL.
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Figure 5. Estimated maximum 2hr NO, concentrationsresulting from cumulative NOx emissions of all permitted and proposed data
center engines during a simultaneous outage in Quincy. These maximum concentrations do not all occur at the same time.
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Figure 6. Estimated number of times per year that thr NO, concentrations could exceed 462 ugfassuming continuous outage
emissions for an entire year.
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Figure 7. Estimated interval between occurrences of-hr NO, concentrations greater than 462 ug/rhassumingeight hours of
simultaneous Quincy data centeemergency engine outage emissions per year.



