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Introduction 
 
Any new air pollutant source must meet emissions standards set by EPA and meet the 
requirements of the Washington State Clean Air Act. Ecology’s Air Quality Program manages air 
pollution within the state and is responsible for ensuring that those federal and state standards 
are met. The Air Quality Program does this by writing permits to regulate emissions from various 
sources. The Air Quality Program's goal is to safeguard public health and the environment by 
preventing and reducing air pollution. 
 
Before construction can begin on a new air pollution source or before changes can be made to 
an existing air pollution source, the applicant must apply to Ecology for an air quality permit. This 
permit is called a Notice of Construction. The application for the Notice of Construction requires 
the applicant describe all air contaminant emissions from the project, identify the federal air 
regulations that apply, describe the project’s emission control technology, and prove that air 
quality standards won’t be violated. 
 
If emissions of toxic air pollutants exceed levels set in state regulations, a Health Impact 
Assessment must also be conducted to prove that there is minimal health risk to the community. 
Ecology reviews applications for projects and develops conditions of approval to ensure that the 
project will comply with the Washington Clean Air Act, Revised Code of Washington (RCW) 70.94 
and the corresponding Washington Administrative Code developed to implement RCW 70.94. 
 
If the project meets these requirements, Ecology must approve the Notice of Construction 
application. 
 
This Response to Comments is prepared for the purpose of: 
 
Proposed permit: Revisions to the Microsoft MWH (formerly Oxford) Data Center  

Air Quality Permit 14AQ-E537  
Quincy, Grant County, WA 

Comment period: 

 

October 6, 2016 – December 2, 2016 

 

Date final permit 
issued: 

Approval Order 17AQ-E002 issued on January 26, 2017 

 
This document and other documents related to Ecology’s final action on this draft permit can be 
viewed online at: www.ecy.wa.gov/programs/air/quincydatacenter/index.html.   
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Reasons for Changing the Permit 
  
The Microsoft Corporation applied to Ecology to revise its permit for an existing air pollution 
source in Grant County. Formerly called Microsoft Oxford, the newly-named Microsoft MWH 
Data Center is located at 1515 Port Industrial Parkway in Quincy, Washington.  
 
In August 2014, Ecology approved an air permit for 37 diesel backup generators at the facility. In 
2015, Microsoft submitted a revision to the permit, but it was never finalized because Microsoft 
needed to make additional changes. In April 2016, Microsoft submitted a new revision to the 
permit, including the facility name change from Oxford to MWH.  
 
The primary source of air contaminants at the facility are 37 diesel generators, which provide 
emergency backup power to Microsoft’s data servers during an electrical outage. The updated 
permit adds eight new reserve backup generators to serve as “backups to the backups.” The new 
generators will only be used if one of the original backup engines fails. The permit update also 
reflects changes to the height and diameter of the engine exhaust stacks to match the actual 
dimensions.  
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Public Involvement Actions 
 
Ecology’s Air Quality Program identifies innovative ways to connect with the Quincy community. 
Below is a list of advertisements, media reports, and outreach efforts (see Appendix A for copies 
of these items). Many community members continue to help spread the word about this project 
and assist in directing the outreach in a more meaningful way. Thank you. 
 
Press Release 
10/06/2016 – “Updating the air permit for Microsoft data center in Quincy” 
 
Legal Notice: Original announcement and extension 
10/06/2016 and 11/03/2016 – Quincy Valley Post Register  
10/06/2016 and 11/04/2016 – Columbia Basin Herald  
10/06/2016 and 11/03/2016 – Wenatchee World 
 
Public Involvement Calendar 
10/06/2016 – Notice of comment period on Ecology’s website  
11/03/2016 – Notice of comment period extension on Ecology’s website 
https://fortress.wa.gov/ecy/publiccalendar/  
 
Document Repositories 
10/06/2016 – Quincy City Hall 
10/06/2016 – Quincy Library 
10/06/2016 – Ecology’s website www.ecy.wa.gov/programs/air/quincydatacenter/index.html  
 
Quincy Data Center Emails (QUINCY-DATA-CENTERS@LISTSERV.WA.GOV) 
10/05/2016 – “MWH (Microsoft Oxford) Data Center: Public Comment Period starts tomorrow” 
10/06/2016 – “Microsoft MWH Data Center: Public Comment Period Open Now, Oct 6 - Nov 4” 
10/28/2016 – “Microsoft MWH Data Center: Public Comment Period Ends Nov 4” 
11/02/2016 – “EXTENDED to Dec 2: Microsoft MWH Data Center Public Comment Period” 
11/21/2016 – “Ends Next Friday, Dec 2: Microsoft MWH Data Center Public Comment Period” 
 
Twitter & Text Alerts (@ecyspokane and @ecyQuincyAir) 
English and Spanish Twitter posts and text alerts were sent on October 6, November 3, 
November 4, November 8, and November 29, 2016. 
 
Ecology Internet Home Page: Public input & events 
Week of 11/09/2016 – “Data center air permit, Quincy – Public comments now through 

December 2.” 
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Response to Comments 
 
Ecology accepted public comments on the draft revisions to Microsoft’s MWH Data Center air 
permit from October 6, 2016 through December 5, 2016. Five parties submitted written 
comments. To view the written comments as they were originally submitted to Ecology, including 
any supporting documentation referenced in the comment, please see Appendix B: Public 
Comments Received in Original Format. 
 
Ecology thanks all commenters for their participation.  
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Comment Nos. 1-6: Received from Microsoft on 11/01/2016 
Comment #1: 
[Regarding] Table 4: Ecology should globally replace the imprecise term "g/kW-hr" with the more 
specific term "g/kWm-hr", and should add a footnote to define the term "kWm" to mean the brake 
kW of the engine, as opposed to the terms "kWe or MWe" that refer to the electrical output of the 
generator. 
 
During the most recent compliance stack testing at two of the Quincy data centers, the operators and 
stack test personnel mistakenly did the "g/kWm-hr" calculations using the incorrect kWe value instead 
of using the correct kWm value.  This proposed revision will reduce the potential for that mistake to 
be made during future stack tests. 
 
Ecology Response to Comment #1: 
Ecology is requiring Microsoft to meet the emission limits in Table 4 of the permit which are tier 4 limits.  
The units used in Table 4 should therefore be consistent with the final tier 4 units used in Table 1 of 39216 
Federal Register, Volume 69, No. 124 titled: “Tier 4 Exhaust Emission Standards After the 2014 Model 
Year, G/kW-HR.”    Ecology sees no justification to change these units as g/kW-hr units are the appropriate 
units for Table 4 in the permit. 
 
Comment #2: 
[Regarding] Condition 4.4.1: Ecology should replace the last sentence with the following:  "Microsoft 
may replace the dynamometer requirement in Subpart E of 40 CFR Part 89 with corresponding 
measurement of gen-set electrical output (kWe) to derive the mechanical output of the engine 
(kWm)". 
 
During the compliance stack testing at two of the Quincy data centers, the operators and stack test 
personnel mistakenly did the "g/kWm-hr" calculations using the incorrect kWe value instead of using 
the correct kWm value. This proposed revision will reduce the potential for that mistake to be made 
during future stack tests. 
 
Ecology Response to Comment #2: 
The current statement in the permit is standard language used in multiple data center permits. The 
request for clarification may be more appropriate for preparers of the facility’s O&M manual and any 
internal instructions or notes the facility wishes to use.  Microsoft should ensure the use of correct values 
in the development and implementation of the source test protocol.   
 
Comment #3: 
[Regarding] Condition 4.4.4: This condition imposes source testing requirements if Microsoft installs 
an engine from a different manufacturer or model from the Caterpillar engines described in the Project 
Summary, Paragraph 1. We understand that this condition was borrowed from the approval orders 
for other local data centers at which the owner did not specify an engine vendor before issuance of the 
order.  Microsoft already has installed many of the MWH engines, pursuant to authority granted in 
Approval Order 14AQ-E537.  Microsoft has no plans to use any engines in MWH Phases 1 and 2 other 
than the Caterpillar units described in the Project Summary.  All of the currently installed Phase 1 
generators were supplied by Caterpillar.  On the remote chance that Microsoft finds it necessary to 
install different manufacturers’ engines during the build-out of the currently perrnitted [sic] Phase 2 
data center, Microsoft has no objection to Ecology's demand to source test representative engine(s) 
from the new engine family or families.  Our only concern is with the timing of the test demanded by 
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Condition 4.4.4.   A source test performed before an engine commences operation may not yield data 
that is representative of the routine operation of the engine.  That is why EPA rules and innumerable 
Ecology approval orders and PSD permits authorize a short shakedown period before initial 
performance testing of a newly installed emission unit.  See, e.g., 40 CFR 60.8(a), incorporated by 
reference in Condition 4.2 of the Preliminary Determination.   We request that Ecology foJlow [sic] 
that precedent here, and revise Condition 4.4.4 to read: 
 
4.4.4 For engine models or manufacturers other than those listed in Project Summary Paragraph 1, 
at least one representative engine from each manufacturer and each size engine from each 
manufacturer shall be tested no later than 180 days following initial startup. 
 
Ecology Response to Comment #3: 
Ecology agrees with part of the requested revision. The term “families” can be removed and replaced with 
the suggested wording for clarity.  However, the remaining part of the condition is based on previous 
internal Ecology discussions and was given careful consideration.  It is Ecology’s intention that all new 
Ecology approval orders for data centers shall reflect this new approach regardless of previous 
data center permit conditions.  A scenario where an engines fails a test before it becomes operational 
allows for the programmable parameters to be modified before it becomes operational. This condition 
also assists compliance personnel with evaluating compliance with Condition 2.5. The testing 
requirements for the smaller engines are explained in the response to Comment # 4.  
 
Comment #4: 
[Regarding] Condition 4.4.9: This condition implements Ecology's goal to obtain some data about the 
performance of reserve engines during cold start and zero electrical load operation. Microsoft is willing 
to help Ecology develop that information. The proposed 2.5 MWe reserve engines at MWH are, of 
course, the same model and size as the currently-permitted 2.5 MWe primary engines at the data 
center.  Our biggest concern with Condition 4.4.9 is that Microsoft just completed a costly source test 
on one of the 2.5 MWe engines and the Preliminary Determination (Condition 4.4.7) requires the next 
compliance test on those engines in 2021.  Microsoft would prefer not to conduct a special, costly 
source test solely to develop this data.  The Preliminary Determination does require a source test on 
one of the 2.0 MWe engines within 12 months of permit issuance. Microsoft requests that Ecology 
attach the low load/cold start testing requirements to that test. The data from the 2.0 MWe engine 
during cold start and low load operation easily could be scaled to represent the performance of the 
2.5 MWe engines. 
 
A second concern with Condition 4.4.9 is that it should clarify that the referenced testing is for data 
development, not compliance. The order does not set limits for cold start and zero electrical load 
conditions.  Instead the order sets limits for the average of all operating conditions, including cold start 
and low load. 
 
For these reasons, Microsoft requests that Ecology delete Condition 4.4.9 and amend Condition 4.4.6 
to read as follows: 
 
4.4.6 At least one of the 2.0 MWe engines shall be tested within 12 months of the date of this permit.  
In addition to the compliance testing required by Section 4.4 of this Permit the test shall include data 
development testing to measure emission rates during zero electrical load operation and cold start.  The 
test methods and procedures for this portion of the test must be pre-approved by Ecology. 
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Ecology Response to Comment #4: 
The reason that Ecology is allowing 12 months to test the 0.750 MWe and 2.0 MWe engines is that they 
were already installed at the time of this permit.  However, the goal of condition 4.4.4, is that all new 
engines be tested before they become operational for the reasons stated in the response to Comment 3.   
 
With regard to reserve engine testing described in Condition 4.4.9, Microsoft agreed to this testing during 
the development of the preliminary determination.  Some of the testing is for compliance and some is for 
data gathering.  Ecology believes the context in the permit is sufficient to discern which is which. Ecology 
will work with MWH to design a source test based upon the operational scenario developed for those 
engines.   
 
Comment #5: 
[Regarding] Condition 8.5: This condition requires Microsoft to maintain records of the "annual gross 
power generated by facility-wide operation of the emergency backup electrical generators." The term 
"gross power" is imprecise.   Please substitute "MWe-hours”  for the term "gross power" in this 
condition. 
 
Ecology Response to Comment #5: 
Ecology agrees with this comment/request. The final permit will read:  8.5 Annual gross electrical power 
in MWe generated by facility-wide operation of the emergency backup electrical generators. 
 
Comment #6: 
[Regarding] Condition 8.6.4: Section 8.6 requires Microsoft to record certain data for each 
"operational period" of an MWH engine. During any operating interval (e.g., a lengthy power outage), 
however, the load on the engine may vary while the generator responds to the varying demand of the 
servers. Condition 8.6.4 as proposed does not reflect this variability.  And it uses a term, "category of 
generator load," that we believe was developed for other data centers at which the engines are 
permitted to operate at fixed load levels.  We request that Ecology clarify Condition 8.6.4 to better 
reflect the variability in the operating levels of MWH engines.  Condition 8.6.4 should be revised to 
read as follows: 
 
8.6.4    Duration of operation and average electrical output in KWe. 
 
Ecology Response to Comment #6: 
Ecology agrees that the last part of Condition 8.6.4 was developed for other data center permits.  
Consistent with the August 2014 permit for this facility (Approval Order 14AQ-E537) and also with the 
draft September 2015 version, which was never finalized, Condition 8.6.4 will be revised to require only 
the following recordkeeping parameters: “duration of operation and percent of generator electrical load.” 
 
 

Comment No. 7: Received from William Riley on 11/02/2016 
Comment #7: 
This has been a long drawn out process but changes in application played a role in this. I am still fully in 
support of the issuance of the permit as previously stated. 
 
Ecology Response to Comment #7: 
Thank you for your comment. 
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Comment Nos. 8-20: Received from Danna Dal Porto on 12/02/2016 

Comment #8: 
Why did Ecology change the policy of not presenting/preparing a Response to Comments from the July 9, 
2016 [sic 2015] Public Hearing?  Community members take considerable time to read the documents, 
prepare their questions and either send or deliver their comments in order to learn answers to questions 
about the proposed projects in their community.  People plan and set aside time to attend public 
meetings.  All of this community involvement is critically important as the basis of understanding and trust 
between the pubic and Ecology.  Failure to follow procedure in responding to comments erodes public 
trust.  I am disappointed in the lack of respect Ecology showed to the public by not answering, in the 
normal manner, the July 9, 2016 [sic 2015], Oxford Public Hearing Comments.  
 
Ecology Response to Comment #8: 
Ecology appreciates and understands the time and effort made by the Quincy community to attend our 
public hearings, submit comments, and review our reports. We too dedicated significant time and work 
to the 2015 Oxford public comment period, including responding to all comments. Ecology’s standard 
procedure is to publish our work and the community’s involvement in a formal Response to Comments 
Report when the permit has been issued, but in this unusual case, no permit was issued. Two of the four 
commenters of the 2015 Oxford project requested and received a copy of Ecology’s draft report, including 
Ecology’s responses to their comments. To integrate and provide a full record of public input on the Oxford 
and MWH projects, the draft 2015 Oxford Response to Comments Report is contained in Appendix C of 
this document.  
 
Comment #9: 
I do not want Microsoft to average emissions to determine data from the operation of Microsoft MWH.  
Microsoft wants to average the operational emissions from their engines.  Doing that, Microsoft avoids 
the concentrated surge of emissions from the engine cold-start.  I do not agree that an average of 
emissions is protective for the public.  Many charts are available to show the VOC spike between 20 and 
40 seconds.  The NOx spike is especially important in air quality monitoring and averaging would not catch 
the input from this important data.  Over the years, the Ecology air permitting has developed a technical 
testing procedure for checking the emissions and the operation of the difference data centers.  I do not 
believe the technical testing procedure should be modified.  It is important for Ecology and the public to 
know that all emissions are going to be monitored/tested under the same technical procedure.  Microsoft 
wants to modify engine-testing requirements to make testing more representative of actual operations.  
I want uniformity in testing throughout the data center community in Quincy.   
 
Ecology Response to Comment #9: 
It’s not clear what averaging is being questioned in this comment.  However, the permit allows compliance 
with the operational load and fuel usage requirements to be met by averaging over 3 years.  See 
Conditions 3.1 and Condition 3.2.1. Assuming this is the averaging the commenter is questioning, as 
discussed below, these provisions are reasonable.  
 
EPA has determined that compliance with several of the National Ambient Air Quality Standards (NAAQS) 
is  to  be based on 3 year averages: NOx primary 1-hour standard, PM2.5 primary and secondary annual 
standards, PM2.5 primary and secondary 24-hour standard, PM1O primary and secondary annual 
standards, S02 primary 1 -hour standard. For several other NAAQS, such as the NO2 annual standard, 
compliance is based on more immediate measurements rather than on 3-year averages.   
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The rolling average requirements in the MWH permit track compliance with the NAAQS for those 
pollutants for which compliance is determined via a 3-year average.  For those NAAQS for which 
compliance is not based on a 3-year average, to ensure that the maximum emissions that could occur 
during the 3-year averaging period would be taken into consideration, Microsoft provided a worst-case 
scenario where 3-years’ worth of emissions were assumed to be emitted in just one year.  This analysis 
demonstrated that under the 3-year average operational limits in the permit, the Microsoft MWH project 
would comply with the NAAQS.    
 
Cold starts do not change this analysis.  Based on the California Energy Commission's report titled:  Air 
Quality Implications of Backup Generators in California, Volume II (2005), Microsoft used a cold start 
factor of 0.999 (or 1.0) for NOx. Ecology accepts this as appropriate. The amount of NOx emitted during 
cold starts is not higher than during normal running of the engines because NOx is formed during high 
temperature combustion.  Less NOx is formed during cold start because the temperature is not so high.   
Ecology believes the way that Microsoft calculated cold start factors as a percentage of runtime is 
appropriate for all pollutants considered. However, because the NOx cold start factor is approximately 
1.0, the runtime is irrelevant for NOx cold start emission estimates.  
 
The revised testing procedures provide more uniformity with how the engines are tested by 
manufacturers during certification.  The previous testing methods are also approved EPA methods and 
will continue to be available as alternative methods.   
 
Comment #10: 
I will, once again, ask for on-site air quality monitors in Quincy.  The modeling can only go so far to 
determine the continuing deteriorating air quality above Quincy.  I live 8 miles south of Quincy and I can 
see the cloud of “soiled” air above town.  The plume of pollution strings to the east and is a visible 
reminder of the lack of protection my community is getting from the Washington State Air Quality 
program.  I am requesting physical monitors in Quincy and I am raising the specifics of my request in that 
I want a 24-7, two-year base line data set established for air quality in Quincy.  The truck, car and train 
traffic is seasonal as well as the dust particles in the air are determined by the harvest cycle.  Any attempt 
to satisfy my request by installing a monitor for a week or two during February will not get an accurate 
view of air issues. I do not believe that telling Quincy residents that there is no money to install monitors 
will hold up under scrutiny.  This is a matter of public health and it is time to know the accurate levels of 
toxic components in the air instead of guessing. Decisions have already been made by industry and the 
different city and state agencies to build additional data centers here in Quincy.  My community is a 
captive to market forces and big business. Not knowing the facts about the air quality in Quincy is a 
dereliction of the duty of the Department of Ecology to protect state residents.  Ecology is the state agency 
granting the permits and I would like Ecology to pass rules that would require businesses to fund the 
monitoring equipment to protect human health and the environment.  Ecology already acknowledges that 
the Quincy concentration of data centers is unique because that is the basis for the Community Wide 
approach (that I do not like) to allow this 200+ number of huge diesel engines to be gathered inside the 
city limits of such a small rural community.  This unusual situation demands a unique solution for 
protecting public health and I believe Ecology owes it to Quincy residents to come up with a creative 
solution to test the actual air quality instead of guessing. 
 
Ecology Response to Comment #10:   
Ecology has recently approved special project funding to purchase equipment for a monitoring study in 
Quincy. This study will consist of PM2.5 (via a correlated nephelometer), NOx, black carbon (a diesel 
marker), and meteorological parameters (wind speed, wind direction, and ambient temp). 

Page 15



 
Ecology estimates that monitoring in Quincy would begin in late spring/early summer 2017.  
 
Comment #11: 
I want a colored full-page map showing the Cumulative Diesel Particulate Concentration over Quincy with 
the addition of the 45 diesel engines at MWH.  I believe this visual is an important aid in understanding 
the potential health impact the data centers have on the community.  I am aware of the contribution of 
vehicle traffic on this concentration but the issue is the cumulative effect of adding data center emissions 
to already existing pollution.  The job of Ecology is permitting facilities in communities and adding up 
existing particulate material to new pollution sources.  Somehow Ecology thinks it is OK to 
compartmentalize these emission sources.  Reality, however, does not separate Vantage air from 
Microsoft air.  All the air is combined over Quincy and the total emission factors are my concern.  Just 
assuming that the pollution stops at the fence line is unrealistic but that, in effect, is the language in some 
of these permits.   
 
Ecology Response to Comment #11: 
The map provided below was prepared for the March 31, 2016 public hearing on the Yahoo! data center.   
This map includes emissions from all the engines currently permitted in Quincy as well as 37 of the 45 
engines in the MWH permit.   Additional impacts resulting from design changes occurring at the MWH 
facility since this map was developed (i.e., lower stacks) and the remaining engines would not significantly 
change the appearance of this map.   
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Ecology has evaluated the cumulative impacts of multiple diesel engine emissions in Quincy in previous 
data center permit applications. Based on past experience, Ecology determined that emissions from data 
centers on one side of Quincy have minimal impact on residences on the other side of Quincy. For 
example, in evaluating the cumulative risk to residential receptors near Yahoo! data center for the recent 
project Genesis permit, Ecology estimated the combined risk attributable to west side data centers (e.g., 
Microsoft Columbia, Microsoft MWH [formerly Oxford], and Dell) to be less than one in million (i.e., 
combined concentrations attributable to west side engines was less than the ASIL at residences near 
Yahoo!.) 
 
Comment #12: 
I want to know if the data centers in Quincy are in compliance with the stipulations of the tax breaks 
granted, on at least two different occasions, to encourage data center construction in Eastern 
Washington.  Are the data centers employing the correct number of workers to be in compliance with the 
tax incentives and are those workers making a living wage? The data centers were to hire a specific 
number of workers.  After interviewing some data center low-income employees, I know the custodial 
workers are paid as low as $10 per hour and work few hours weekly.  In more than one instance, the hours 
worked per week could never be considered a living wage.  The legislation stipulated that a specific 
number of workers be hired, I guess the legislation should have been more specific to ensure that these 
workers are paid a living wage and get enough hours to make the job worth having.  I am going to 
speculate that your response to this comment will be that this is an air quality conversation and you do 
not have to answer my question.  My response in return is to ask just how is the public to determine the 
value of legislation to encourage companies to build in Washington State and yet have the ethics to 
provide an economic return for state citizens?  The data center conversation belongs with the Department 
of Ecology so I want an answer to how I can access information about data center compliance with tax 
incentives.  
 
Ecology Response to Comment #12: 
Ecology has no authority or knowledge regarding the tax breaks granted to MWH.  Ecology is charged with 
reviewing the operations for potential air pollution impacts and to establish requirements through the 
Notice of Construction Approval Order to ensure compliance with the regulations regarding air pollution 
control.  We are unable to respond to this comment. 
 
Comment #13: 
Microsoft MWH is requesting additional back-up generators for the back-up generators.  Please explain 
the reason for this request as none of the other data center permits have included requests for redundant 
engines.  On page 7 of the Preliminary Determination, the diesel engines are referred to as “primary 
engines”, “reserve engines” and “emergency engines” to be used only if the original engines fail.  So this 
is in effect a “backup for the backup.  One of the primary reasons for data center construction in Quincy 
is the supposed 99.9% electrical reliability.  Is there a problem with the reliable electrical line? 
 
Ecology Response to Comment #13: 
The back-up generators were proposed by Microsoft, and Ecology is not authorized to question the 
equipment proposed for a project or the method of operations of a source.  It is Ecology’s role to evaluate 
the ambient impacts of the air pollutants emitted by MWH’s proposed project to determine if the project 
will meet federal and state rules.  Ecology is not aware of any problems with the reliability of the electrical 
system. 
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Comment #14: 
Is the 99.9% Grant PUD electrical reliability not true?  Why the back-up generators?  I am requesting the 
operating records for these generators to determine if they are actually back-up or are they going to be 
used on-line with the other generators to power the facility?   
 
Ecology Response to Comment #14: 
Ecology is not aware of any concerns regarding PUD electrical reliability.  The back-up generators are 
proposed by the project proponent to ensure continuation of operations in the unlikely event of a power 
outage.  Since the reserve generators have not yet been installed, there are no operating records available 
to provide to the commenter.   
 
Ecology has learned from MWH that the reserve engines will have to operate at greater than 30% load 
during an outage rather than at idle, as previously proposed by MWH.  However the applicant modeled 
reserve engine emissions assuming greater emissions than will actually be emitted at 30% load, thus 
overestimating reserve engine emissions. The 30% load will support server operations during the outage.  
In the event of a primary engine failure, the reserve engine will increase load and operate as a primary 
engine during the remainder of the outage.   
 
Comment #15: 
The 2nd Revised Health Impact Assessment Review Document, September 27, 2016, page 17, references 
power outages for data centers in Quincy.  I am asking for the specific records of those power outages, 
both for the east and west side of town.    
 
Ecology Response to Comment #15: 
The comment refers to the following statement made in the 2nd Revised Health Impact Assessment Review 
Document dated September 27, 2016: 
 
“While existing power outage reports from each of the data centers do not indicate power outages have 
simultaneously affected all Quincy data centers, Ecology should track outage reports from the data 
centers to ensure that assumptions used in the analysis remain plausible.” 
 
This statement is based on a previous review of the Oxford data center in which Ecology presented 
reported outages at Quincy data centers from 2008 through May 2014.  Section 4.3 of the May 13, 2015 
Revised Health Impact Assessment Review Document for the Microsoft Oxford Data Center describes the 
issue.  The table of power outages from that document is reproduced in Table 4 below.  The information 
in that table was provided by various data centers in response to requests from Ecology.  We have not 
verified with Grant County PUD that this information is consistent with their records. 
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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 

D
u
r
a
ti
o
n 

           
08/09/2008 --- --- Not 

specified 0.5 hr --- --- --- --- --- --
- 

10/25/2008 --- --- Not 
specified 2 hr --- --- --- --- --- --

- 

06/05/2009 --- --- Not 
specified 0.5 hr --- --- --- --- --- --

- 

12/2009 Not 
specified 

Not 
specified --- --- --- --- --- --- --- --

- 

01/2010 Not 
specified 

Not 
specified --- --- --- --- --- --- --- --

- 

01/22/2010 Not 
specified 

Not 
specified --- --- --- --- --- --- --- --

- 

12/ 20/2011 2 0.6 hrs --- --- --- --- --- --- --- --
- 

03/2012 --- --- 13 0.5 hr --- --- --- --- --- --
- 

07/06/2012 --- --- --- --- --- --- 5 

0.2 to 0.4 
hr (avg. 
0.3 
hr/engine) 

--- --
- 

05/29/2013 33 

0.1 to 
1.3 hr 
(avg.  
0.8 hr) 

--- --- --- --- 5 
0.4 to 1 hr 
(avg. 0.8 
hr) 

--- --
- 

08/2013 --- --- 16 

1 to 5 
hours 
(avg. 2 hr/ 
engine) 

--- --- --- --- --- --
- 

11/16/2013 --- --- --- -- -- --- --- --- Not 
Specified 

1
.
5 
h
r 

11/2013 --- --- 20 
1 to 26 hr 
(avg. 3.9 
hr/engine) 

--- --- --- --- --- --
- 

02/2014 --- --- 9 1 hr --- --- --- --- --- --
- 

04/21/2014 --- --- --- --- 6 0.75 hr --- --- --- --
- 

04/24/2014 --- --- --- --- 6 0.5 hr --- --- --- --
- 

04/2014 --- --- 22 
8 to 12 hr 
(avg. 9.4 
hr/engine) 

--- --- --- --- --- --
- 

05/2014 --- --- 12 1 hr --- --- --- --- --- --
- 

Note:  Shaded cells represent times when more than one data center reports an outage at the same time interval. 
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Adhering to Public Records Act protocol, Ecology will reply directly to this commenter with any responsive 
records we may have. 
 
Comment #16: 
The documents for the MWH project has divided Quincy risk into two sides of town, the west and east 
sides.  I want to know if Ecology has now determined that these designations for town will be used to 
discuss environmental risk.  The maps showing DEEP concentrations, NOx and other VOC does not divide 
town into two sides and I do not believe it is useful for Ecology to discuss risk as if there were a dividing 
line between air emission plumes.  
 
Ecology Response to Comment #16: 
As noted in Response to Comment #11, Ecology focuses their review on impacts that are relevant to the 
geographic area that is impacted by the new source of TAPs at levels in excess of ASILs. East and west side 
data center properties are separated by a minimum distance of about 1 ¼ mile.  As demonstrated in earlier 
analyses of cumulative long-term diesel particulate impacts in Quincy, Ecology determined that emissions 
from data centers on one side of Quincy have only a minor impact on residences on the other side of 
Quincy.  
 
Although not impossible, the likelihood of an outage affecting both east and west Quincy at the same time 
is reduced because, according to Grant County PUD, the east and west sides of Quincy are connected by 
separate power feeder lines.  With regard to short-term NOx emissions during a system-wide power 
outage, Ecology has acknowledged that there is the potential for NO2 levels to reach a level of short-term 
concern for sensitive individuals.  For NO2 levels to cause problems for Quincy residents, outages would 
have to coincide with unfavorable dispersion conditions.  Generally, these coincident conditions resulting 
in higher NO2 impacts are more likely to impact areas closer to data center properties than areas farther 
removed.  Still, these occurrences are expected to be uncommon. 
 
Comment #17: 
The September 27, 2016 Health Impact Assessment lists the pollution control equipment for the tBACT 
determination in section 2.2.1.  I am requesting that the paragraph clearly specify that this equipment will 
be installed in every one of the MWH diesel generators.  The document says that this will be for backup 
generators and I want the document to say that all 45 MWH generators will use this equipment.  
 
Ecology Response to Comment #17: 
Approval condition 2.2 of the draft permit specifies that all 45 proposed engines must be equipped with 
selective catalytic reduction (SCR) and catalyzed diesel particulate filter (DPF) controls to meet the 
emission requirements of EPA Tier 4 engines. 
 
Comment #18: 
Elevated exposure to exceed the ASIL will be experienced by 710 residents of Quincy as well as elevated 
exposure will be measured at Monument School, Quincy Valley School and at the Quincy Valley Hospital.  
I want Ecology to explain why these individuals and children are allowed to be at elevated risk. 
 
Ecology Response to Comment #18: 
While some of the 710 residents of Quincy identified in Ecology’s Second Tier Review Recommendations 
concerning the MWH Health Impact Assessment may be exposed to concentrations of DEEP that exceed 
the ASIL, none of them will be exposed to concentrations of DEEP from the MWH facility that cause 
unacceptable cancer risk.  Washington's rules that comprise the process of new source review are 
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designed to prevent a new industrial facility from causing a significant increase in air pollution.  As part of 
this process, sources must demonstrate that they will not cause an exceedance of ambient air quality 
standards, and their emissions of toxic air pollutants do not cause an unacceptable health risk. Microsoft 
demonstrated that their emissions of criteria and toxic air pollutants would not cause an exceedance of 
applicable air quality standards or health risk thresholds.  
 
Comment #19: 
Has Microsoft done their Utility Feed- Swap?  If so, how many hours did the generators operate?   
 
Ecology Response to Comment #19: 
Ecology has learned from MWH representatives that Grant County provided the permanent power to the 
site in November 2015.  Each engine ran an estimated 1 hour for the switch. 
 
Comment #20: 
Microsoft is asking for their permit to be revised to read the stack heights/diameters as they were built, 
rather than the heights listed in their permit application.  This is not the first time Microsoft has proceeded 
to build without the proper authorization.  The Columbia data center was built without an air quality 
permit.  Columbia is dangerous to the adjacent grade school and yet that facility is operating without 
emission controls. Apparently no penalty is applied by Ecology to an industry that just proceeds to build 
or operate without license or permit. The number and frequency of changes to the Microsoft 
Oxford/MWH permit is very complex and difficult for a community member like me to follow.  It is almost 
like a shell game.  The idea that any company can and will do whatever they want is very distressing to 
me as a Washington State resident.  I am asking Ecology to take whatever steps possible to make Microsoft 
“play by the rules”.   
 
Microsoft’s behavior brings into question every aspect of their data center operations.  We were to believe 
that they would build the stacks to the determined height, but they did not follow the guidelines and built 
to suit themselves.  Two years later Microsoft is telling Ecology to modify their permit to reflect what 
Microsoft has already constructed.  Why should the Quincy community believe Microsoft would follow 
any of the operational guidelines set down in their permit to operate?   Certainly Microsoft is a big and 
important player in the international arena.  However, just because they are big and powerful should not 
excuse their willful and intentional violation of the guidelines of their permit.  
 
I would like to comment on the proposed changes to the run times and operational loads for the engine 
operation.  However, try as I might, that data is too advanced for me.  I will say, however, I do not trust 
that what Microsoft is proposing is a positive step for human health and the environment.  In fact, if 
Microsoft is proposing it, I am suspicious, based on their track record, that their proposal will benefit 
Microsoft and no one else.   
 
This is the first time I have commented to Ecology about an air quality operating permit when I have been 
without hope that Ecology and Industry is going to protect the people who live and work in this little town.  
Quincy is a town with good, hard-working people and, without their knowledge or permission, industry is 
putting their health and the health of their children at risk.  This has been a sad experience for me. 
 
Ecology Response to Comment #20: 
Thank you for your comments. Ecology has done a thorough analysis of the MWH project, including the 
new run times and operational loads, and has determined that it meets the requirements of the state and 
Federal Clean Air Acts.   
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Comment Nos. 21-76: Received from Patty Martin on 12/05/2016 

 
Comment #21: 
As you will recall I believe that Ecology is required to permit the MWH facility as a modification of 
Microsoft’s original facility because they are under common control, under the same industrial 
classification and in close proximity. Permitting the facilities under common control may require controls 
on the existing facility because without them the two facilities might be subject to Title V regulation. Why 
isn’t Ecology regulating Microsoft under common control? 
 
Ecology Response to Comment #21: 
Ecology does not believe the MWH Data Center and the Columbia Data Center should be treated as a 
single source. Whether or not two facilities are under common control is not the only criterion 
required to be met to determine whether they are a single source. An additional criterion is that the 
facilities need to be on adjacent or contiguous properties. The two Microsoft facilities are located 
about a half mile apart.  The two Microsoft facilities are not physically adjacent, nor are they on 
contiguous properties. Because these two data centers do not meet the definition of a single source, 
Ecology has not looked at whether their combined emissions exceed major source thresholds. 
 
This comment does not result in a change in the proposed permit. 
 
Comment #22: 
Dr. Joel Kaufmann at the UW has conducted research on chronic exposure to PM2.5 and its effect on the 
cardiovascular system. His research shows that diesel particulate and other ultra-fine particulate cause 
inflammatory responses resulting in atherosclerotic plaque formation and clotting that can cause heart 
attacks and strokes. It would appear that Ecology is using old information to make present day decisions 
that directly affect the health of my community. 
 
Ecology Response to Comment #22: 
Ecology is aware of recent and on-going research pertaining to non-cancer health effects, such as 
cardiovascular effects, of fine particles.  Ecology has also long recognized that the public health 
implications of diesel engine exhaust are not limited to respiratory effects and increased risk of lung and 
bladder cancer.   
 
Ecology uses the most recently available reference concentration from EPA and reference exposure level 
from California OEHHA when assessing chronic non-cancer hazards attributable to diesel particles. No 
other agency or entity has developed reference values for non-cancer related health effects of DEEP more 
recently than the California OEHHA we are using.  
 
In addition, Ecology’s analysis of the health risks for DEEP includes an acceptable threshold for excess 
cancer risk.  As is the case for most carcinogenic TAPs, the level of exposure to DEEP that corresponds to 
the acceptable risk threshold for excess cancer is considerably lower than the reference value for non-
cancer health effects.  Therefore, the acceptable risk threshold pertaining to carcinogenic effects of DEEP 
is more than protective of non-cancer hazards posed by DEEP.  Ecology does not allow an increased 
lifetime exposure to greater than 0.0333 ug/m3 of DEEP from a new stationary source.  This level is also 
protective of non-cancer hazards. 
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Comment #23: 
I noticed that on page 3 of the 2nd Tier Review Recommendation that Ecology states that MWH increases 
cancer 5.9 in one million and then clarifies this by stating: “The cancer risk estimates reported here are 
for increases above a baseline lifetime risk of cancer of about 40 percent in the United States.” I would 
like clarification on what this statement means. 
 
Ecology Response to Comment #23: 
In the U.S., an estimated 40% of the population will be diagnosed with cancer.  Ignoring specific causes or 
risk factors, each person in the U.S. has about a 40% chance of being diagnosed with cancer in their 
lifetime.  The cancer risk estimated from a lifetime of exposure at the residence most impacted by MWH’s 
diesel engine emissions is estimated to be 5.9 in one million added to the existing baseline of cancer risk. 
 
40% baseline risk + 0.00059% increased risk from MWH emissions = 40.00059% total cancer risk. 
 
Comment #24: 
Ecology also using the Monte Carlo analysis – which spreads the 1-hr NO2 emissions out over 5 years of 
meteorological data – to claim compliance with the 1-hr NO2 NAAQS? If so, please provide documentation 
that Ecology has received authorization to use the Monte Carlo analysis for this purpose. 
 
Ecology Response to Comment #24: 
Ecology did use the Monte Carlo method to determine compliance with the 1-hr NO2 NAAQS.   It is 
inaccurate to say the Monte Carlo analysis “spreads the 1-hr NO2 emissions out over 5 years of 
meteorological data.”  Rather, AERMOD was run assuming the NO2 emissions associated with a full power 
outage plus testing occurred during each of the 43,800 hours that make up 5 years of time.  In reality, the 
generators only run on a subset of these days. Therefore Ecology used the Monte Carlo tool to randomly 
select days from the AERMOD analysis on which these impacts are expected to occur. The Sabey 
document referenced below provides more detail on the Monte Carlo method.    
 
EPA approval to use the Monte Carlo method is not required, because the Monte Carlo method is not a 
model – it is a post- processing tool that uses the results from the AERMOD model.    
 
The results of the approved model (AERMOD), run according to EPA’s guidance on dispersion modeling, 
are taken in different combinations to cater for the intermittent nature of emissions in this application. 
We are only aware of one other state (Minnesota) that has a technique for modeling intermittent 
emissions. Both our Monte Carlo method and MN’s EMVAP method (www.cppwind.com/wp-
content/uploads/2014/01/Innovative-Dispersion-Modeling_Guerra_EM_Dec_2014issue.pdf) have been 
presented at the EPA, Regional, State and Local Modelers meetings several years ago.  
 
A more detailed explanation of our method is provided in response to comments associated with Sabey’s 
permit: www.ecy.wa.gov/programs/air/quincydatacenter/docs/SabeyQuincy_TSD_6-24.pdf. 
 
Comment #25: 
Under what authority is Ecology acting as the “permit authority”? 
 
Ecology Response to Comment #25: 
RCW 43.21A.020 gives Ecology the authority to implement the air regulation and management program 
in the state of Washington. 
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RCW 70.94.152 (3) states that “…ecology…may require the submission of plans, specifications, and such 
other information as it deems necessary to determine whether the proposed new source will be in accord 
with applicable rules…If on the basis of…information required information, ecology....determines that the 
proposed new source will be in accord with this chapter…it shall issue an order of approval…”  
 
The legislature also made it clear that it intended that “the implementation of programs and regulations 
to control air pollution shall be the primary responsibility of the department of ecology and local air 
pollution control authorities.” Finding 1991, c199 note to RCW 70.94.011 
 
Comment #26: 
Has Ecology investigated the number of asthma attack, heart attacks and strokes that have occurred in 
Quincy since the arrival of the data centers? Wouldn’t that provide some insight into air quality while the 
agency resists monitoring our air for compliance? 
 
Ecology Response to Comment #26: 
No. Ecology uses risk assessment methods to estimate health risks posed by increased emissions from 
commercial and industrial sources.  Generally, the increased levels of pollutants allowed under Ecology’s 
rules are typically much lower than the amount that would cause an epidemiologically detectable increase 
in adverse health effects. 
 
Ecology is soon to begin community monitoring in Quincy as discussed under Response to Comment #10. 
 
Comment #27: 
What are the ground level ozone levels in Quincy? Why isn’t ground level ozone being considered during 
the permitting process when it is a NAAQS requirement? 
 
Ecology Response to Comment #27: 
For the purpose of modeling impacts of NO2, Landau Associates assumed a “background” ozone 
concentration of 49 ppb.  This was based on the NWAIRQUEST lookup tool which provides an estimate of 
criteria pollutant design values (i.e., concentrations) at all locations in Washington.   
 
Limited ozone monitoring in Quincy was conducted in the summers of 2010 and 2011.  Results showed 
that the ozone levels in the Quincy area met the NAAQS.  
See www.ecy.wa.gov/programs/air/quincydatacenter/docs/Quincy_ozone.pdf.  Additionally, the 
monitoring showed that forecast models used to estimate ozone levels performed reasonably in 
predicting daytime ozone levels in Quincy. 
 
Finally, ambient ground level ozone analysis is not typically conducted for minor new source review 
projects, especially in ozone attainment areas.  
 
Comment #28: 
Ecology acknowledges on page 7 of the 2nd Tier Review Recommendation that the NO2 level of 470 ug/m3 
-- set by CalEPA or OEHHA back in 2008 – is not protective. Why does Ecology continue to use a number 
that they know is not protective of human health? 
 
Ecology Response to Comment #28: 
Contrary to this comment, Ecology believes the NO2 level of 470 ug/m3 is protective against mild adverse 
effects assuming exposures at this level occur infrequently and for limited duration.   
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On page 7 of the 2nd Tier Review Recommendation, Ecology states: 
 
“OEHHA developed an acute reference exposure level for NO2 based on inhalation studies of asthmatics 
exposed to NO2. These studies found that some asthmatics exposed to about 0.25 ppm (i.e., 470 μg/m3) 
experienced increased airway reactivity following inhalation exposure to NO2 (CalEPA, 2008). Not all 
asthmatic subjects experienced an effect. The acute REL derived for NO2 does not contain any uncertainty 
factor adjustment, and therefore does not provide any additional buffer between the derived value and 
the exposure concentration at which effects have been observed in sensitive populations. This implies 
that exposure to NO2 at levels equivalent to the acute REL (which is also the same value as Ecology’s ASIL) 
could result in increased airway reactivity in a subset of asthmatics. People without asthma or other 
respiratory disease are not likely to experience effects at NO2 levels at or below the REL. “ 
 
This explanation was meant to explain that in deriving the acute (short-term) reference exposure level, 
California OEHHA did not include additional adjustments for uncertainty.  California OEHHA determined 
that additional uncertainty factors were not warranted primarily because the controlled study subjects 
that were exposed to nitrogen dioxide represented a sensitive population.  They also noted that other 
studies failed to reproduce airway reactivity in asthmatics at similar concentrations, and that these 
inconsistent results suggest that there may be a sensitive subset of asthmatics in the general population 
that may be susceptible to increased airway reactivity following exposure to NO2.  OEHHA considers the 
NO2 acute (short-term) REL to be “protective against mild adverse effects.” OEHHA intended for short-
term RELs to be “for infrequent 1 hour exposures that occur no more than once every two weeks in a 
given year.”  
 
Comment #29: 
How was the 1-hr NO2 compliance demonstrated? By the Monte Carlo? 
 
Ecology Response to Comment #29: 
A conservative, stochastic Monte Carlo analysis was used to demonstrate compliance with the 1-hr NO2 
NAAQS.  Sections 5.7 and 5.8 of the technical support document (TSD), provide a detailed explanation 1-
hr NO2 compliance, including a description of how this was used. The TSD is available online: 
www.ecy.wa.gov/programs/air/quincydatacenter/index.html 
 
Comment #30: 
Ecology cites to California regulations often, but doesn’t CARB require LAER for air pollution sources? 
 
Ecology Response to Comment #30: 
It is not clear which California regulations this comment refers to. The commenter is correct that in some 
instances the BACT standard in California is equivalent to LAER.  In addition, Lowest Achievable Emission 
Rate (or LAER), is applicable to non-attainment areas, of which California has multiple such areas, and 
Washington State currently does not have any such areas.  It is not clear how California’s standards affect 
the situation in Washington.  Regardless of any California regulations that may have been cited by Ecology, 
Quincy is not located in a nonattainment area, and therefore LAER is not required in Quincy. 
 
Comment #31: 
Prior to 2009, didn’t Ecology consider the additive and/or synergistic effects of TAPs? What increased risk 
is Quincy at when Ecology allows for multiple, additive and synergistic carcinogenic pollutants to be 
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emitted without comprehensive review? Are the WAC 173-460 regulations still enforced by the Spokane 
Regional Air Authority to protect the air that you breathe? 
 
Ecology Response to Comment #31: 
The process for evaluating risks from TAPs is the same now as it was prior to 2009.  That is, Ecology 
considers the additive and/or synergistic effects of TAPs now to the same extent Ecology considered them 
prior to the changes made to WAC 173-460 in 2009.   
 
Under second tier toxics review, Ecology considers the effects of multiple pollutants.   In most cases, there 
are insufficient studies to determine if specific mixtures of pollutants interact synergistically or 
antagonistically. Because sufficient data are not available on the effects of most chemical mixtures of 
concern, Ecology assumes additivity for health hazards affecting the same organ system (for non-
carcinogens).  Because cancer risk is calculated as a probability, Ecology sums the risk attributable to each 
pollutant to derive a total risk of cancer from exposure to carcinogenic TAPs.  
 
Ecology believes that Spokane Regional Clean Air Authority also uses WAC 173-460 when permitting 
activities in Spokane County. 
 
Comment #32: 

What does “much lower than unity for all receptors” mean? (2nd Tier Review Recommendation page 10) 
 
Ecology Response to Comment #32: 
A hazard quotient that is lower than unity means it is less than one. 
 
Comment #33: 
Regarding NO2, Ecology states that the “MIBR hazard quotient and indices are greater than one” and 
indicate adverse effects may occur in people occupying areas near MWH property borders. How long do 
the engines need to operate before the hazard quotient or indices exceed one? 
 
Ecology Response to Comment #33: 
The issue related to short-term impacts of NO2 is not how long multiple engines need to operate under 
emergency loads before a potential short-term impact of concern occurs, but when the outage occurs.  As 
demonstrated by dispersion modeling over a time period of 5 years (or about 43,800 hours), the 
meteorology determines the height and direction that the plume will disperse.  At the MIBR for example, 
taking into account emissions and meteorology, a HQ could exceed one (unity) about nine total hours 
over that 5 year period assuming continuous operation of emergency engines at MWH data center.  
 
Comment #34: 
Ecology states on page 11 that the short term risk from DPM was not calculated and that Ecology chose to 
use the 24-hr PM2.5 as an indicator of safety. DPM is not equitable to PM2.5, but much more toxic. PM2.5 
is presumed inert, yet ultrafine particulate, while DPM is known to be ultrafine and extremely toxic, hence 
its ranking as the #1 toxic air pollutant of concern. Ecology severely underestimates the risk to our 
community in equating these two substances. 
 
Ecology Response to Comment #34: 
Ecology does not consider PM2.5 to be inert and is aware that some components and sources of PM may 
be more toxic than others, In fact, Ecology evaluates the long-term health effects attributable to diesel 
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particulate differently than PM2.5.  Ecology has prioritized diesel PM as an important pollutant, and has 
included it on the list of toxic air pollutants regulated under WAC 173-460. 
 
With regard to short-term exposures to diesel particulate, Ecology indicated that there are currently no 
derived quantitative toxicity values to quantify the short-term hazards attributable to diesel PM exposure.  
That is not to say that Ecology ignores the acute hazards posed by diesel exhaust.  Ecology considered the 
short-term exposure to NO2, a large component of diesel exhaust, when evaluating short-term hazards 
associated with emissions from data center emergency engines.  
 
Comment #35: 
Ecology states on page 12 that NO2 sources of consideration were Dell, MWH and Microsoft’s Columbia 
Data Center. Did Ecology consider the natural gas boilers at ConAgra and Amway? Are any of the cold 
storages or controlled atmospheric facilities sources of NOx? Are/were cooling tower emissions from 
Microsoft Columbia considered as a source of NOx while using groundwater with high levels of nitrates? 
 
Ecology Response to Comment #35: 
Page B-12 of the application confirmed that local emissions from “ConAgra food processing plant” were 
included.    Other facilities and cold storage equipment either produce no NOx emissions or do not emit 
appreciable amounts of NOx emissions.  The gas boilers at Amway’s Nutrilite facility emit only 
approximately 2 tons per year of NOx.  
 
Any nitrates (NO3) in the cooling tower water that migrate into the air during the cooling tower process 
will not be reduced to NOx (NO2 or NO) and will not contribute to the NOx concentrations in the air.    
Therefore the omission of nitrates (NO3) from PTE estimates and modeling is appropriate. 
 
This comment does not result in a change in the proposed permit. 
 
Comment #36: 
Ecology used Grant County PUD outages from 2003-2009. Why not use the most recent outage 
information? Is it because one or more data centers violated the terms of the permits with regard to hours 
permitted for power outages? 
 
Ecology Response to Comment #36: 
Ecology refers to Grant County PUD outages from 2003-2009 because it is the most recent data provided 
to Ecology regarding the reliability of the entire Grant County PUD power system.  The data centers have 
not violated the terms of their permits with regard to hours permitted for power outages.   
 
Comment #37: 
Ecology lists power outages as one of the uncertainties. Shouldn’t this permit include more short term all-
engine runtimes to account for this uncertainty? 
 
Ecology Response to Comment #37: 
The comment neither specifies how much “more” short-term runtimes they believe would be satisfactory, 
nor provides evidence that the short-term run times presented in the application are insufficient to 
account for power outage uncertainties. 
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The applicant requested run time limits and Ecology determined that the limits would satisfy applicable 
NAAQS and acceptable risk thresholds under WAC 173-460-090.  Ecology conducts compliance monitoring 
and the facility will be out of compliance if these limits are exceeded.  
 
Comment #38: 
Ecology also lists the toxicity of DPM as one of the uncertainties. Wouldn’t it be better to use the 10 times 
more protective EPA URF of 3x10-5 than to continue to use OEHHA’s 3x10-4? Using the more protective 
URF affords Quincy a more protective margin of error. 
 
Ecology Response to Comment #38: 
Using a URF of 3x10-5 would actually be 10 times less protective than using OEHHA’s 3 x 10-4 URF.   
 
EPA did not actually derive a URF for DEEP.  EPA determined that existing data was too uncertain to 
support a URF, but determined that a URF could broadly be in the range of 1of1 x 10-5 to 1 x 10-3. The 
OEHHA URF is within this range.   
 
Ecology typically relies on quantitative toxicity values that were derived after having undergone a formal 
process of review.  In the case of the diesel particulate unit risk factor (URF), CA OEHHA is the only agency 
that has derived a URF.  CA OEHHA uses a process of internal and external review before adopting unit 
risk values and reference exposure levels. 
 
Health Effects Institute (HEI) recently reviewed epidemiological studies of workers occupationally exposed 
to diesel exhaust and determined that existing studies can provide the basis for a quantitative risk 
assessment of lung cancer from exposure to diesel exhaust. HEI cautions that should any effort be made 
to derive an exposure-response relationship (e.g., unit risk factor), numerous uncertainties should be 
considered including the change in today’s diesel technology compared to the time periods when 
exposures occurred in epidemiological studies.  
 
Comment #39: 
What is Ecology doing to comply with the SSM (startup, shutdown, malfunctions) requirement of the CAA? 
How is MWH complying during startup when the pollution controls are not yet functional? What is the 
agency doing to make the existing data centers comply? Does Microsoft have shutdown emissions not 
being accounted for? 
 
Ecology Response to Comment #39: 
The proposed permit does not allow for exemptions from NAAQS compliance during startup, shut down, 
or malfunction. Ecology’s analysis considered increased emissions that might be expected to occur during 
startup, shutdown, or malfunction (in this case that would be during startup) in the demonstration of 
NAAQS compliance.  
 
Comment #40: 
Ecology states on page 13 that AERMOD may underestimate annual concentrations of PM10. Why? Is 
AERMOD the best model to use for particulate? What other models might be a better choice? 
 
Ecology Response to Comment #40: 
Ecology was unable to locate the specific reference to AERMOD’s underestimation of annual PM10 
concentrations. Nevertheless, AERMOD is the EPA-approved model for PM10 from sources such as these.  
Generally, AERMOD is programmed to ensure ambient impacts are not underestimated. 
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Comment #41: 
Ecology speaks to PAHs on page 15. It is disconcerting to note that DPM exhaust is not any less hazardous 
with the use of controls. Is this an accurate understanding of what was related on page 15? 
 
Ecology Response to Comment #41: 
The key improvement from the newer engines is that they emit much lower amounts of diesel particulate. 
California OEHHA has argued that the toxicity of diesel engine exhaust (measured as particulate) from 
newer engines is similar to the toxicity of an equal mass of exhaust from an older engine.  Therefore, they 
argue, the risk posed by exposure to a given concentration of DPM from a new engine is similar to the risk 
posed by an equal amount of DPM from an older engine. However, regardless of this argument, the risk 
from exposure to emissions from the newer engines is much lower than the risk from exposure to 
emissions from the older engines (assuming equal operation) because the newer engines emit so much 
less diesel particulate.  
 
Results from the recent Advanced Collaborative Emissions Study (ACES) suggest that older technology 
diesel engine exhaust may be more toxic in some ways than newer technology engine exhaust. While 
earlier studies of rats exposed to older technology exhaust showed evidence exposure-related lung 
tumors, the ACES study showed that long-term exposure to newer technology diesel exhaust was not 
carcinogenic in rats. See: www.healtheffects.org/system/files/ACES-Executive-Summary2015_0.pdf 
 
Comment #42: 
Ecology notes-- also on page 15 -- that the long-term ambient conditions and the non- cancer hazards may 
be underestimated. Ecology can correct both of these situations by monitoring Quincy’s air. In the 
meantime, the use of the more protective URF would be prudent. 
 
Ecology Response to Comment #42: 
Please see Response to Comment #10. Ecology is planning to begin monitoring in Quincy in 2017.   
 
Comment #43: 
Quincy sits in a valley up against a hillside. According to 40 CRF 51 Appendix W, CalPUFF would be the 
more appropriate model for use in Quincy because of the topography and the secondary formation of 
PM2.5. Why isn’t CalPUFF being used? Does AERMOD consider the secondary formation of PM2.5? 
 
Ecology Response to Comment #43: 
Calpuff is approved by EPA for use when estimating impacts further than 50km from the source. AERMOD 
is the model approved for estimating impacts up to 50km from the source. AERMOD does not consider 
secondary PM2.5; very few projects around the country have modeled secondary impacts from single 
facility emissions.  
 
Comment #44: 
A statement is made implying that condensable particulate matter is not an issue (page 16), however, 
condensable particulate forms outside the engine depending on ambient conditions, such as temperature, 
and its consideration is a requirement of NAAQS. It is a federally enforceable condition of the CAA and our 
SIP. It’s potential to impact health should not be minimized. 
 
Ecology Response to Comment #44: 
Comment refers to this statement: 
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“It is important to note that diesel particulate is typically quantified as only the filterable fraction. This is 
because the health studies that form the basis for quantifying the health risk from diesel exposure used 
measurements of respirable particulate from ‘fresh’ diesel exhaust and elemental carbon as a surrogate 
for diesel exhaust emissions. Therefore, the increased risk estimated by Landau Associates represents a 
conservatively high estimate. Based on that filterable emissions are about 15 percent of MWH’s filterable 
and condensable emissions, an estimated risk of about one in one million at that location is a more realistic 
estimate.” 
 
The statement refers to how the cancer unit risk factor was derived by California OEHHA.  The unit risk 
factor was based primarily on studies of truckers and railroad workers occupationally exposed to diesel 
exhaust.  These studies used exposure measurements that were judged by California to be representative 
of “fresh” diesel exhaust.  In California’s Airborne Toxic Control Measure for Stationary Compression 
Engines, Diesel PM is defined as the filterable portion of particulate. This is consistent with how the URF 
was derived. 
 
In evaluating emissions by MWH engines, Ecology considered both filterable and condensable PM when 
determining compliance with PM NAAQS.  With regard to increased cancer risks attributable to MWH 
diesel particle emissions, Landau Associates considered both filterable and condensable PM2.5. The 
estimated cancer risk is conservative (erring on the side of caution). 
 
Comment #45: 
Why didn’t Ecology cite Microsoft for violating the terms of its 2014 permit when it didn’t construct its 
facility as stated, and as air quality was modeled? Shorter stacks with wider diameters increased emission 
concentrations and the corporation should be cited for violation of federal law. 
 
Ecology Response to Comment #45: 
Ecology has the authority and responsibility to take enforcement actions as needed to require sources to 
comply with applicable regulations and permit conditions.  Ecology bases Notice of Violation (NOV) and 
other enforcement actions on numerous factors related to each incident.  Generally, Ecology uses formal 
enforcement actions such as NOVs to compel reluctant sources to take actions needed to return to 
compliance.  
 
In the case of MWH’s stack dimensions, MWH reported the change in dimensions when they realized that 
the stacks had not been constructed as they had been designed during air quality permitting.  After the 
issuance of the permit, MWH had refined their engineering designs for the stacks and then constructed 
them according to the design specifications.  Once MWH realized that the stack dimensions were not in 
compliance with the permit, they reported and then worked cooperatively with Ecology to model 
emissions using the actual dimensions of the stack.  This Preliminary Determination is based on the correct 
dimensions and Ecology’s determination that all applicable requirements will be met.   
 
Ecology did not issue a NOV regarding stack dimensions because MWH has demonstrated that the revised 
dimensions do not result in the exceedance of any applicable emissions limit or ambient air quality 
standard.  Ecology believes that the compliance matter has been remedied by the source in a cooperative 
manner. 
 
Comment #46: 
A clean draft of the Approval Order is not online. The draft permit that is, still references Oxford. 
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Ecology Response to Comment #46: 
Ecology issued Approval Order 14AQ-E537 to Microsoft for the Oxford facility on August 15, 2014.  This is 
the Approval Order that MWH operates under currently.    The Preliminary Determination currently under 
review is proposed to replace Approval Order 14AQ-E537.  Both documents are available online at 
www.ecy.wa.gov/programs/air/quincydatacenter/index.html. [With the publication of this report, the 
final MWH Approval Order 17AQ-E002 is contained in Appendix E, as well as added to the link.] 
 
Comment #47: 
What is meant by “wet stack purge”? What is it and how does it impact emissions? 
 
Ecology Response to Comment #47: 
The term “wet stack purging” is used to describe operating engines at a higher load to burn off the 
collection of unburned fuel on the engines which can be indicated by soot on the diesel engine exhaust 
pipes or “stacks.” Wet stacking is caused by operation of engines at low loads, which has a variable effect 
on emissions depending on the pollutant. The emission rates for each pollutant at specific loads is 
provided in the application. 
 
Comment #48: 
Microsoft offers no proof that a “cold start” lasts only 15 minutes for DPM and only 10 minutes for NOx. 
A manufacturer’s guarantee is based on 30 minutes of “warm up” – 40 CFR 89.406-7 -- a requirement set 
by EPA with input from the engine manufacturers. Cold start estimates should be consistent with the 
regulations used to exclude them from manufacturer certifications: 30 minutes. 
 
Ecology Response to Comment #48: 
Microsoft based their cold start calculations on the California Energy Commission’s (CEC) 2005 report 
entitled “Air Quality Implications of Backup Generators in California, Volume II (2005).” As shown in the 
document, cold start spikes occur within a 60 second timeframe. MWH calculated lower cold start factors 
but implemented them over a longer period of time. Other data centers calculated 60-second cold start 
estimates which are higher than those used at MWH. Both approaches are acceptable however, because 
if those other data centers extrapolated their cold start estimates over the MWH cold start timeframe, 
the cold start factors would be approximately the same as the ones used for the MWH facility.  
 
Comment #49: 
In the supplemental materials dated 9/9/2016 and inserted loose into the back of the packet at the library, 
there are PM10 estimates, but no PM2.5 emission estimates. Why? 
 
Ecology Response to Comment #49: 
The supplementary materials addressed operating reserve engines differently than originally proposed in 
Microsoft’s April application.  
 
Microsoft’s supplementary materials re-evaluated emission increases of PM10 resulting from the new 
proposal for compliance with the NAAQS. The changes in the supplementary material did not result in any 
change to Microsoft’s PM10 emission limits because,  as noted in the supplementary materials: “Although 
the emissions are greater than estimated in Microsoft’s April 2016 application, Microsoft is agreeing to 
maintain emissions at the lower April 2016 estimates which meet NAAQS. Microsoft believes there is 
enough conservatism (over-estimated emissions) built into the April emissions (those listed in the permit 
and TSD), that allows them to agree to those lower emission limits.”   The permit limit for PM10, therefore 
remains unchanged.  
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PM2.5 emission increases did not need to be re-evaluated because of the way compliance is determined 
for the 24-hour PM2.5 NAAQS. For PM2.5, the 24-hour NAAQS is determined by the 98th percentile 
concentration (i.e. 8th highest day) in a given year, averaged over three years. Microsoft’s PM2.5 emission 
increases only occur during power outages, and the permit is based on an assumed two separate days of 
power outage. As such running the generators during power outages will only affect emissions on the first 
and second highest days, and not the 8th highest day.  
 
Comment #50: 
In this supplemental material there are no cold start factors for the “reserve engines”. Why? 
 
Ecology Response to Comment #50: 
The supplemental material included no new cold starts for the reserve engines because, while the 
supplemental material addressed the  longer run times requested by Microsoft, Microsoft did not request 
any new cold starts that had not already been accounted for in the primary application materials. See 
Response to Comment #59.  
 
Comment #51: 
Please review the cold start factor for NOx. It was demonstrated in the Sabey source test that the NOx 
emission are extremely high during cold starts, and may last longer than 10 minutes. 
 
Ecology Response to Comment #51: 
Issues with the sensor in the Sabey source test rendered the NOx results from that test inaccurate and 
unusable.  
 
Based on the California Energy Commission's report titled:  Air Quality Implications of Backup 
Generators in California, Volume II (2005), Microsoft used a cold start factor of 0.999 (or 1.0) for NOx. 
Ecology accepts this as appropriate. The amount of NOx emitted during cold starts is not higher than 
during normal running of the engines because NOx is formed during high temperature combustion.  Less 
NOx is formed during cold start because the temperature is not so high.   Ecology believes the way that 
Microsoft calculated cold start factors as a percentage of runtime is appropriate for all pollutants 
considered. However, because the NOx cold start factor is approximately 1.0, the runtime is irrelevant for 
NOx cold start emission estimates.  
 
Comment #52: 
In Table B-2-2D-2 shouldn’t the cold start for the reserve 2.5 kW engines also be 50.6 lb/hr as it is for the 
“primary engines”? 
 
Ecology Response to Comment #52: 
Reserve engines have a different load and therefore a different emission factor during their reserve status.  
If they take on a primary function, they would then have a higher emission factor. Once they take on a 
primary function, they replace another primary engine so the emissions have already been accounted for.  
 
Comment #53: 
Why aren’t the reserve engines emissions included in the draft approval order? 
 
Ecology Response to Comment #53: 
The reserve engines are included in the draft approval order. From section 5 of permit: 
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The thirty-two (32) primary 2.5 MWe engine, the eight (8) reserve engines, the four (4) 2.0 MWe engine-
generators, and the one (1) 0.750 MWe engine-generator shall meet the follow emission rate limitations: 
Each emergency engine shall not exceed the applicable emission limits in Table 4. 
 
Comment #54: 
How can the fuel usage increase from 431,000 gallons to 615,000 gallons without a similar increase in SO2 
emissions when they are calculated mass balance? 
 
Ecology Response to Comment #54: 
SO2 emissions do have a similar increase. The 2014 permit allowed 0.047 tons per year of SO2.  The 
proposed permit would allow 0.069 tons per year of SO2.  
 
Comment #55: 
How many hours of electrical bypass are included in the approval order? 
 
Ecology Response to Comment #55: 
There are no specific hour limits for bypass. Instead the approval order limits the total number of hours 
that engines can operate. 
 
Comment #56: 
In Table 2 “NOx Emissions 2500 kW”, the 100% load is considered the load at which the most NOx is 
produced. Please review the Sabey source test to compare levels that were emitted at 0% and use the 
higher of the two for modeling purposes. 
 
Ecology Response to Comment #56: 
During the Sabey source test, the failure of the sensor rendered the results of that test inaccurate and 
unusable. Please see Response to Comment #51. 
 
Comment #57: 
In the supplement, in order to stay under the 575 lbs/hr, Microsoft drops the operational load from 100% 
to 99%. Is a 1% decrease in operational load sufficient to reduce NOx emissions as modeled, and are 
engines refined enough to accurately accommodate a 1% decrease? 
 
Ecology Response to Comment #57: 
There is an approximately a 2% error in operational load, so the commenter is correct to question the 
feasibility of accommodating a 1% decrease in operational load.  However, the applicant was not 
suggesting an actual 1% decrease in load but rather included this scenario as part of its theoretical 
sensitivity analysis to show that emissions from worst case scenarios will still be in compliance with 
NAAQS.  The facility is required to meet the 575 lb/hr limit and has shown it can do so because as stated 
in the supplementary materials: “calculated emissions for anticipated actual operating conditions are 
much lower than the worst-case emissions used to set the emission limits in the PD(proposed permit).” 
Approval Order Condition 5.4 has a limit of 575 lbs/hr limit regardless of the load at which Microsoft 
chooses to operate their engines.   
 
Comment #58: 
Microsoft is claiming that operating for 160 generator hours/day will still allow it to comply with NAAQS. 
Would this be true without the Monte Carlo meteorological manipulation? I have been told by modelers 
in California, that any time 2 of these engines run they exceed the 188 ug/m3 1-hr NO2 NAAQS. Please 
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model 1-hr NO2 without the Monte Carlo analysis before allowing this language to remain in the approval 
order. 
 
Ecology Response to Comment #58: 
Ecology does not know, but assuming for the sake of argument that two generators operate side by side for 
a few hours and emit sufficient NO2 to result in concentrations of more than 188 ug/m3, this would not 
result in a violation of the NAAQS.  The engines would need to operate simultaneously on at least 8 separate 
calendar days each year for 3 consecutive years before they could violate the NAAQS. Further, each of these 
24 days needs to be characterized by poor dispersion of pollutants. The Monte Carlo method is a 
probabilistic tool to account for these scenarios. See Response to Comment #24. It is incomprehensible that 
any backup generator would operate continuously for 43,800 hours.  
 
Comment #59: 
How many “cold starts” were included in the modeling? Each engine starts at least 12 times per year from 
a “cold start”. 
 
Ecology Response to Comment #59: 
In the emission calculations, it was assumed that each of the 2.5 MWe engines underwent 72 cold starts 
per year. The reason for cold starts depends on the specific function being considered.  All of the following 
types of activities with associated annual number of cold starts were included in the application emission 
estimates: power outages (3 cold starts), electrical bypass (1 cold stars), monthly testing (10 cold starts), 
semiannual testing (2 cold starts), corrective testing (4 cold starts), weekly testing (52 cold starts).  Each 
reserve engine was assumed to have 71 cold starts.  
 
Comment #60: 
Why do the “reserve engines” need 40 hours of operation? Why aren’t their emissions included in the 
approval order? See Table 2.1 
 
Ecology Response to Comment #60: 
As noted in the application: “The new reserve generators will require an average of 40 hours per year for 
scheduled testing and maintenance, identical to the currently permitted primary emergency generators.” 
The final permit will clarify in Table 2.1 that all engines are included. 
 
Comment #61: 
Any source test must require proof that the fuel is diesel. Ecology must be onsite for the test and sample 
the fuel prior to testing. This language should be included in the approval order. 
 
Ecology Response to Comment #61: 
The data centers all fuel their diesel powered generators with ultra-low sulfur diesel (ULSD) fuel. Ecology 
does require evidence that the data centers are purchasing ULSD.   All data centers have fuel receipts that 
indicate that ULSD is used. Ecology does attend most source testing, but is unable to commit to attending 
all source testing.   
 
Comment #62: 
Compliance testing must require low loads as well. The approval order requirement to test at 50, 75 and 
100 is not sufficient to assure that the emission estimates used are protective and accurate. Testing should 
include all NAAQS pollutants, VOCs and PM2.5 - both front and back half. 
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Ecology Response to Comment #62: 
The 5-mode test required by this permit includes low load testing at 10% and 25% modes, in addition to 
50%, 75% and 100% loads.  Testing includes VOC (NMHC) and PM2.5.   
 
Emission tests required by this permit are intended to demonstrate continued compliance with NSPS. Cold 
start and condensable emissions were factored into emissions estimates used in dispersion modeling and 
demonstrated that emissions from engines meeting the NSPS requirements would comply with the 
NAAQS.  Ecology has explored the utility of condensable testing of data center engines using EPA Method 
202.  The results of Method 202 testing appeared to contain unexplained variation such that the value of 
the data is limited.  To take condensable PM into account, Microsoft performed the NAAQS analysis 
assuming that all of post catalyst hydrocarbons (HC) (and twice the amount for cold starts) emitted from 
the Microsoft engines will condense to form particulate matter, and including the additional HC emission 
estimates as condensable particulate. This analysis, which overestimates condensable particulate matter 
emissions, demonstrated again that emissions from engines that comply with EPA’s NSPS requirements 
comply with the NAAQS.  By showing continued compliance with the NSPS tier 4 standards every 5 years 
as required by the permit, the applicant will also show compliance with the NAAQS because modeling 
results were evaluated to take into account cold start factors and condensable estimates. Also, the 
dilution tunnel system required in Table 2 of Appendix B to Subpart E of 40 CFR 89 accounts for some of 
the condensable PM. 
 
Comment #63: 
Source tests should be as required under 40 CFR 60 IIII that require 3 separate tests. Please deny 
Microsoft’s request to use testing protocols under 40 CFR 1065. As demonstrated during the tests 
conducted in Tukwila, the emissions can vary widely between tests. An average of 3 tests is a better 
indicator of the accuracy of the emission rates than having only one test. Additionally, Microsoft requests 
the use of 40 CFR 89 dilution stack testing. I didn’t have time to research this, but the applicability section 
of 1065 suggests that this test procedure might be used for older model engines. Please check this for 
accuracy. 
 
§ 1065.1 (3) Nonroad diesel engines we regulate under 40 CFR part 1039 and stationary compression-
ignition engines that are certified to the standards in 40 CFR part 1039, as specified in 40 CFR part 60, 
subpart IIII. For earlier model years, manufacturers may use the test procedures in this part of those 
specified in 40 CFR part 89 according to § 1065.1.  
 
I am not in favor of granting Microsoft any alternative means of testing its engines. They have 
demonstrated that they don’t play by the rules. 
 
Ecology Response to Comment #63: 
As described in the TSD: “Because the engines at MWH are regulated under 40CFR60 subpart IIII (per 
40CFR60.4200), they are not subject to 40CFR1039 requirements except as specifically required within 
40CFR60.   Some emergency engines with lower power rating are required by 40CFR60 to meet 40CFR1039 
Tier 4 emission levels, but not emergency engines with ratings that will be used at MWH (0.750 MWe, 2.0 
MWe, and 2.5 MWe).  Instead, 40CFR60 requires the engines at MWH to meet the Tier 2 emission levels 
of 40CFR89.112” 
 
The testing requirements of 40 CFR 1065 are an appropriate option because these are the current 
requirements manufacturers use to certify these engines. 40 CFR 60 requires three runs “unless otherwise 
specified.”  Method 40 CFR 1065 does not require three separate runs. Ecology believes the testing 
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protocol for the engines at MWH, which includes testing at five modes (10%, 25%, 50%, 75%, and 100%), 
is appropriate.   
 
Comment #64: 
Annual limits for NAAQS should not be based on rolling averages as requested by Microsoft. Please deny 
this request. 
 
Ecology Response to Comment #64: 
EPA has determined that compliance with several of the National Ambient Air Quality Standards (NAAQS) 
is  to  be based on 3 year averages: NOx primary 1-hour standard, PM2.5 primary and secondary annual 
standards, PM2.5 primary and secondary 24-hour standard, PM1O primary and secondary annual 
standards, S02 primary 1 -hour standard. For several other NAAQS, such as the NO2 annual standard, 
compliance is based on more immediate measurements rather than on 3-year averages.   
 
The MWH permit allows operational limits to be met as a 3-year rolling average (see permit conditions 
3.3.1, 3.3.2).  These limits track compliance with the NAAQS for those pollutants for which compliance is 
determined via a 3-year average.  For those NAAQS for which compliance is not based on a 3-year average,  
to ensure that the maximum emissions that could occur during the 3-year averaging period would be 
taken into consideration, Microsoft provided a worst-case scenario where 3-years’ worth of emissions 
were assumed to be emitted in just one year.  This analysis demonstrated that under the 3-year average 
operational limits in the permit, the Microsoft MWH project would comply with the NAAQS.    
 
Comment #65: 
Microsoft’s modeling of 37 engines running for 1 hour is not long enough to demonstrate compliance with 
the NO2 ASIL of 470 ug/m3. A longer emission time may result in more NOx being converted to NO2 and 
should be modeled to rule this out. 
 
Ecology Response to Comment #65: 
To identify when and where maximum impacts could occur, NOx emissions were modeled for 43,800 
hours (5 years), not 1 hour. This way the constant emissions were paired with all combinations of 
meteorological data.    
 
AERMOD is a steady-state model which assumes that a plume disperses in the horizontal and vertical 
directions resulting in Gaussian concentration distributions. It does not track the contribution or carryover 
of plumes from previous hours. Consequently, each hour a plume is dispersed in the direction of that 
hour’s meteorology in a straight-line trajectory. The PVMRM option accounts for the oxidation of NO to 
NO2 within that hour. Even if in reality more NO would be converted to NO2 in the next hour, bear in 
mind that the plume is also diluted as it interacts with the winds.  
 
Comment #66: 
Microsoft wants to report “actual loads and runtime” to calculate emissions. Calculating emissions is not 
proof of compliance. We need and deserve an air quality monitor. Certainly the state has profited from 
the data centers and can afford to put some of that money to work in our community. 
 
Ecology Response to Comment #66: 
Please see the Response to Comment #10. Ecology is planning to begin monitoring in Quincy in 2017.   
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Comment #67: 
The approval order must make all recordkeeping reports available to the public. No more keeping the 
records electronically onsite so that the public cannot have the records. We cannot prove compliance 
without the records, nor can we hold the agency accountable for assuring compliance without the records. 
Please insert language into the permit making all records available upon request. 
 
Ecology Response to Comment #67: 
The general language in item Condition 8. RECORDKEEPING, states that all records required to be kept 
under the provisions of this Order shall be provided within 30 days to Ecology upon request.   
 
Comment #68: 
Does Microsoft have any other engines, such as for fire suppression, water, lights, etc., whose emissions 
were not included in the approval order? 
 
Ecology Response to Comment #68: 
Microsoft has indicated they do not.  It should also be noted that equipment related to “fire suppression” 
is “exempt from new source review” under Washington Administrative Code (WAC) 173-400-
110(4)(h)(xxix) miscellaneous emission unit and activity exemptions. 
 
Comment #69: 
Microsoft should be required to report every power outage, and all startups, regardless of how many 
engines are involved. Remove Microsoft’s request to report NOx only if 30 engines or more run for a power 
outage. As I mentioned, the 1-hr NO2 standard will be violated when fewer than 30 engines run. Also, 
Microsoft should not be allowed to run for just “any” purpose as requested in the approval order. 
 
Ecology Response to Comment #69: 
This comment appears to be addressing Condition 8.6.5 of the approval order, which requires Microsoft 
to record the actual 1-hour NOx emission rates from the engines during each unplanned power outage 
that activates more than 30 engines in one hour.  This condition applies in addition to Condition 8.5 of the 
permit, which requires Microsoft to report all power outages regardless of how many engines are 
involved.  Condition 8.6.5 reflects the fact that 30 generators is “the number of generators that, if 
activated simultaneously at 100 percent load, could potentially cause the maximum 1-hour NO2 
concentration at the facility boundary to approach ¾ of the ASIL.” And the purpose for this specific issue 
regards keeping records of aggregate 1-hour NOx emissions.       
 
Comment #70: 
Why are only the emissions from the “main generators” included in the approval order? 
 
Ecology Response to Comment #70: 
The final permit will clarify in that Table 2.1 in approval order includes emissions from all engines.  
 
Comment #71: 
Emissions in Table 2.1 are “front-half” only emissions. What is the total amount of DPM - front and back 
half - that will be emitted under this approval order from all engines, including the “reserve engines”? 
What is the total amount of pollutants that will be emitted from all engines, including the “reserve 
engines”? Please list emissions from all engines and for all pollutants in Table 2.1. 
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Ecology Response to Comment #71: 
The final permit will clarify in that Table 2.1 in approval order includes emissions from all engines. PM2.5 
emissions shown in Table 2.1 consist of both front and back-half.   Table 2.2. shows DEEP emissions which 
consist of front-half emissions only.  
 
Note that risks estimated as part of the HIA considered both front and back half emissions to represent 
DEEP. 
 
Comment #72: 
Why aren’t the emissions from all engines accounted for in the approval order? Since this is a federally 
enforceable permit, shouldn’t the front and back half of the DPM be included for purposes of permitting 
under the CAA? Wouldn’t both the front and back half have to be included on a Title V permit? 
 
Ecology Response to Comment #72: 
The final permit will clarify in that Table 2.1 in approval order includes emissions from all engines.   
 
See Response to Comment #44 regarding DPM. 
 
The proposed permit is not a Title V permit because the facility does not qualify as a Title V facility.   
See Response to Comment #21 regarding Title V.   
 
Comment #73: 
What is the ground level ozone in Quincy? Why doesn’t this approval order require demonstration of 
compliance with the O3 NAAQS? 
 
Ecology Response to Comment #73: 
See Response to Comment #27.  Before issuing this approval order, Ecology did require demonstration of 
compliance with the O3 NAAQS.  The O3 NAAQS is met through limits on emissions of NOx and VOCs.    
 
Comment #74: 
In Table 4 of the approval order, the PM and NMHC/VOC columns include reference to emissions at 50% 
twice. One of the emission rates under each of these should be 100%. Please double check the allowable 
emission rates in these columns to assure accuracy. 
 
Ecology Response to Comment #74: 
Ecology is not sure what the commenter is referring to here.  Table 4 of the preliminary determination 
does provide emissions limits for this proposed project, but there is no reference “50%”.  The emissions 
limits listed are appropriate.   
 
Comment #75: 
What effect, if any, does the heat island affect have on the air quality modeling in Quincy? Has the 
increased temperature from the data centers been factored in to any air modeling? 
 
Ecology Response to Comment #75: 
The urban heat island typically serves to enhance dispersion by increasing the mixing height, thereby 
reducing pollutant concentrations. To remain conservative in our analyses, we did not account for this.  
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Comment #76: 
Has the condensable portion of PM2.5 been considered in modeling compliance with PM10 NAAQS? 
 
Ecology Response to Comment #76: 
The condensable portion of PM2.5 was considered in modeling compliance with the PM10 NAAQS by 
assuming 100% of post-catalyst hydrocarbons would convert to particulate during normal operations.  
During cold starts the amount of hydrocarbons emitted was assumed to be double the amount of 
hydrocarbons emitted during normal operations, and again, 100% of these emissions were assumed to 
condense into PM 2.5.  The modeling with these assumptions over-estimates emissions, as condensable 
emissions do not quantitatively convert to filterable particles. Modeling secondary PM2.5 by considering 
(S)VOC precursors would yield lower concentrations.  
 
 

Comment No. 77: Received from Beth & Charlie Miracle on 12/02/2016 
 
Comment #77: 
Please do not approve the permit for eight additional reserve backup diesel generators. The information 
states that “they will only be used if one of the original backup engines fails.” If one engine were to fail, 
why would it take eight backup engines to take its place? One engine fails – backup with one engine, not 
eight. 
 
Diesel engine exhaust does contain fine particles that can cause health problems for people who are 
exposed frequently and high enough levels. DOE may evaluate the levels of all these pollutants during the 
permit review process, but they are not permanently monitoring the actual air quality with tests due to 
funding issues. It will be of no help when it is discovered in the near future that oops . . . maybe it was 
worse than we expected and our models were off. Maybe we shouldn’t have permitted so many diesel 
generators. 
 
The numbers of diesel generators at the data centers in Quincy have gotten far too high. One of the biggest 
problems would be that if the power were to actually go off and the data centers had to start up the diesel 
generators that they would all be running at the same time. And they don’t just sit there not running. It is 
my understanding that the data centers have to run them to make sure they are working. There are so 
many now that if only one is started per day that there will be one started every day for approximately 
2/3 of the year. And nowhere is there any information about noise pollution. 
 
In this age of global warming, I cannot believe that we are still relying on outdated technology and allowing 
companies to install dirty diesel generators, especially when there are other viable alternatives. On 
Microsoft’s website, there is information about Microsoft’s commitment to renewable energy and 
greener datacenters. In fact, in their latest energy deal, their Cheyenne datacenter will now be powered 
entirely by wind energy. Their backup generators are NOT like traditional backup generators that run on 
diesel fuel. They are natural gas turbines. They can integrate wind and solar. 
 
So now it’s up to the DOE to actually do something about it to require a cleaner alternative for backup. 
Let’s not continue to add to global warming but do something now while we still have a chance. But 
unfortunately, if it’s like all the other diesel generator permits, DOE will do nothing and ignore the public’s 
concerns/comments and go ahead and allow the permits for additional diesel generators. How and when 
will DOE finally come to the realization that they need to change the permitting process? DOE should at 
the very least build in fees that would fund permanent air quality testing.  
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Ecology Response to Comment #77: 
Ecology cannot dictate equipment or methods of operations to a source.  That is, Ecology cannot direct 
MWH to run only one reserve engine at any one time.  Ecology is required to review the proposed project.  
If Ecology determines that the project will be in compliance with all applicable air pollution control 
requirements, Ecology is required to approve the project.   
 
Each of the eight reserve engines is designed to back up one of the 8 different buildings/generator sets at 
the site.  Reserve engines will be operated at greater than 30% load during an outage so they can readily 
be placed into full service in the event of a primary engine problem.   
 
See Response to Comment #10 regarding Ecology’s plans for ambient monitoring plans.   
 
Ecology has no authority to address noise issues associated with the operations of this facility.  However, 
this project was also reviewed through the State Environmental Policy Act (SEPA), RCW 43.21 C, as 
implemented through WAC 197-11.  The City of Quincy was the lead agency for SEPA and issued a 
Determination of Non-significance in January 2014.  Noise was addressed in SEPA checklist that was 
reviewed for that determination: 
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Appendix A:  
Public Notices and Outreach Materials 
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From: Beeler, Brook (ECY)
Subject: ECOLOGY NEWS: Updating the air permit for Microsoft data center in Quincy
Date: Thursday, October 06, 2016 10:16:27 AM

Washington Department of Ecology – NEWS
Oct. 6, 2016
 
Contacts:

Brook Beeler, communications, 509-329-3478, @ecyspokane
 
Updating the air permit for Microsoft data center in
Quincy
State seeking review and comments on changes for facility
 
QUINCY – Microsoft Corporation is proposing to add eight backup generators at its MWH
data center (formerly the Oxford data center) in Quincy. The additional generators require an
updated air quality permit from the Washington Department of Ecology to ensure that people
and the environment are protected.
 
Data centers house servers that store digital data, handle email, manage instant messages and
run applications for computers. Microsoft uses backup generators powered by diesel engines
to keep the servers functioning in case of power outages.
 
Diesel engine exhaust contains fine particles that can cause health problems for people who
are exposed frequently and at high enough levels.
 
Ecology approved an air permit for 37 diesel generators at the facility in August 2014.
Microsoft requested a revision to the permit in 2015, but it wasn’t finalized because the
company identified additional changes that needed to be included. The company requested a
new revision in April 2016.
 
In addition to the eight reserve generators, the updated permit reflects changes to the height
and diameter of the engine exhaust stacks to match the actual dimensions that were built. The
new generators will be placed in reserve and only be used if one of the original engines fails.
 
These changes will result in increases of some types of pollution and decreases of others
compared to the previous permit. Ecology required Microsoft to conduct a health impact
assessment to evaluate the potential health risks from the increased emissions. That
assessment found that the data center will meet criteria intended to protect people and the
environment if operated according to the permit.
 
Submit comments
Comments and questions on the draft permit should be emailed or mailed to Kari Johnson,
Department of Ecology, Air Quality Program, 4601 N. Monroe St., Spokane, WA. 99205.
Comments will be accepted from Oct. 6 through Nov. 4.
 
Review the revised permit
•           Ecology’s website
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•           Ecology’s Eastern Regional Office, 4601 N. Monroe St., Spokane.
•           Quincy City Hall, 115 1st Ave. S.W., Quincy.
•           Quincy Library, 208 Central Ave S., Quincy.
 

###
 
UNSUBSCRIBE: Please reply to this email and ask to be removed from our news distribution list.
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Publication #16-02-019 October 2016 1 

CONTACTS & INFORMATION 

 

Comments accepted: 

October 6 , 2016 - November 4, 2016 

 

Submit comments to: 

 

Washington Department of Ecology 

Kari Johnson, Air Quality Program 

4601 North Monroe Street 

Spokane, WA  99205 

(509) 329-3502 

kari.johnson@ecy.wa.gov 
 

 

Document review locations 

 

ONLINE: 

www.ecy.wa.gov/programs/air/
quincydatacenter   
  
Quincy City Hall  

115 1st Avenue SW    

Quincy, WA 98848 

 

Quincy Library  

208 Central Avenue S 

Quincy, WA 98848 

 

Ecology Eastern Regional Office 

4601 North Monroe Street 

Spokane, WA 99205 
 

Ecology invites public input on proposed revisions to 

the air permit for Microsoft MWH Data Center. 
 
Microsoft Corporation has applied to Ecology to revise its permit for an 
existing air pollution source in Grant County. Formerly called Microsoft 
Oxford, the newly-named Microsoft MWH Data Center is located at    
1515 Port Industrial Parkway in Quincy. 
 
In August 2014, Ecology approved an air permit for 37 diesel backup 
generators at the facility. In 2015, Microsoft submitted a revision to the 
permit, but it was never finalized because Microsoft needed to make 
additional changes. In April 2016, Microsoft submitted a new revision to 
the permit, including the facility name change from Oxford to MWH. 
 
The primary source of air contaminants at the facility are 37 diesel 
generators, which provide emergency backup power to Microsoft’s data 
servers during an electrical outage. The updated permit adds 8 new 
reserve backup generators to serve as “backups to the backups.” The new 
generators will only be used if one of the original backup engines fails. 
The permit update also reflects changes to the height and diameter of the 
engine exhaust stacks to match the actual dimensions. 
 
The proposed permit includes: 

 37 previously-permitted diesel-powered engines to serve as primary 
backup to the facility’s operations 
 32 engines will be rated at 2.5 megawatt electrical capacity (MWe) 
 4 engines will be rated at 2.0 MWe 
 1 engine will be rated at 0.75 MWe 

 32 previously-permitted cooling towers 
 change in engine identification numbers 
 8 more reserve engines rated at 2.50 MWe 
 modification to engine-testing requirements to make the testing 

more representative of actual operations 
 A modification to engine stack heights and diameters to match the as-

built dimensions 
 
The permit includes conditions to protect the public from air pollution, 
including fuel limits and specified hours of operation for generators. 

MICROSOFT MWH DATA CENTER 

(FORMERLY MICROSOFT OXFORD) 

AIR PERMIT REVISION 

Quincy 
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Publication #16-02-019 October 2016 2 

After review of the facility’s application and the health risk assessment, 
Ecology has determined that this project will meet the General 
Regulations for Air Pollution Sources (Chapter 173-400 WAC). 
 

How Ecology evaluates diesel engine exhaust 
 

When Ecology reviews the permit application for a data center, they look 
at how much the project will add to the air pollutants in the area. Ecology 
cannot approve a permit that allows pollutants to be emitted often 
enough or in high enough levels to cause health problems. 
 
Ecology relies on computer models to estimate where the wind will carry 
the pollutants in the exhaust from diesel-powered backup generators. 
The models predict the amount of toxic air pollutants that could be in the 
air. Ecology reviews modeling information and assesses the possible 
health risks. 

 

Modeling impacts from all data centers in Quincy 
Ecology evaluates the emissions from each individual data center as well 
as the combined emissions from all data centers and other air sources in 
the Quincy area. To do this, a computer modeling process adds any new 
data center emissions to those from other air sources and determines if 
the collective emissions would likely be harmful to human health. We 
refer to this cumulative modeling process as “community modeling.” 
Community modeling was used in Quincy because many companies built 
data centers there. 

 

The health risks 
Diesel engine exhaust contains fine particles that can cause health 
problems for people who are exposed frequently and at high enough 
levels. The toxic air pollutants in diesel engine exhaust include nitrogen 
dioxide, carbon monoxide, organic compounds, and tiny particles called 
diesel exhaust particles. Ecology evaluates the levels of all these 
pollutants during the permit review process. The ones most likely to be 
produced in high enough amounts to potentially affect health are diesel 
exhaust particles and nitrogen dioxide. 
 
For detailed information about the health effects of these pollutants, read 
Ecology’s publication Focus on Diesel Exhaust Health Risks  which is 
available in English and Spanish on our website. For more information, 
go to our data center webpage: 
http://www.ecy.wa.gov/programs/air/quincydatacenter. 

 
Language assistance  
 
Para asistencia en espan ol 
(509) 329-3506 
preguntas@ecy.wa.gov 
 
 
Special accommodations 

 
For special accommodations or 
documents in alternate format, 
call (509) 329-3400, 711 (relay 
service), or 877-833-6341 
(TTY). 
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STATE OF WASHINGTON DEPARTMENT OF ECOLOGY 
NOTICE OF APPLICATION TO CONSTRUCT AN AIR POLLUTION SOURCE 

 
The State of Washington Department of Ecology (Ecology) received an application to revise a Notice of 
Construction (NOC) Approval Order for an existing air pollution source in Quincy, WA.  The Microsoft 
Corporation located at One Microsoft Way in Redmond, WA 98052, requests a revision of their existing 
permit, Approval Order 14AQ-E537 issued on August 15, 2014. On April 8, 2016, Ecology received an 
NOC from Microsoft requesting revisions and changing the facility name from Microsoft Oxford to MWH 
Data Center (or MWH). The revised permit is to cover operation of existing and new emissions units. The 
primary air contaminant sources at the facility consist of 37 previously approved electric backup 
generators powered by diesel engines to provide emergency backup power to the facility. Eight new 
engines are being requested to serve as reserve to the primary backup generators. MWH is located at 1515 
Port Industrial Parkway in Quincy, WA, Grant County. The application was considered complete on 
September 20, 2016. 

The NOC Application, Preliminary Determination, and other documents related to the project are available 
for public review at the following locations:  
 

• Online at www.ecy.wa.gov/programs/air/quincydatacenter  
• Department of Ecology, Eastern Regional Office, 4601 N Monroe, Spokane, WA  99205 
• Quincy City Hal, 115 1st Ave SW, Quincy, WA  98848   
• Quincy Library, 208 Central Ave S, Quincy, WA, 98848   

The public is invited to comment on this project proposal.  Written comments will be accepted on 
this proposal from October 6, 2016 through November 4, 2016. For additional information on the 
project and to submit comments, contact Kari Johnson at Ecology’s Eastern Regional Office, 4601 
N. Monroe, Spokane, WA  99205-1295, or kari.johnson@ecy.wa.gov or 509-329-3502.  
 
To request ADA accommodation, call 360-407-6800, 711 (relay service), or 877-833-6341 (TTY). 
Para asistencia en español: 509-329-3506 o preguntas@ecy.wa.gov. 
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STATE OF WASHINGTON DEPARTMENT OF ECOLOGY 
NOTICE OF APPLICATION TO CONSTRUCT AN AIR POLLUTION SOURCE 

 
The State of Washington Department of Ecology (Ecology) received an application to revise a Notice of 
Construction (NOC) Approval Order for an existing air pollution source in Quincy, WA.  The Microsoft 
Corporation located at One Microsoft Way in Redmond, WA 98052, requests a revision of their existing 
permit, Approval Order 14AQ-E537 issued on August 15, 2014. On April 8, 2016, Ecology received an 
NOC from Microsoft requesting revisions and changing the facility name from Microsoft Oxford to MWH 
Data Center (or MWH). The revised permit is to cover operation of existing and new emissions units. The 
primary air contaminant sources at the facility consist of 37 previously approved electric backup 
generators powered by diesel engines to provide emergency backup power to the facility. Eight new 
engines are being requested to serve as reserve to the primary backup generators. MWH is located at 1515 
Port Industrial Parkway in Quincy, WA, Grant County. The application was considered complete on 
September 20, 2016. 

The NOC Application, Preliminary Determination, and other documents related to the project are available 
for public review at the following locations:  
 

• Online at www.ecy.wa.gov/programs/air/quincydatacenter  
• Department of Ecology, Eastern Regional Office, 4601 N Monroe, Spokane, WA  99205 
• Quincy City Hal, 115 1st Ave SW, Quincy, WA  98848   
• Quincy Library, 208 Central Ave S, Quincy, WA, 98848   

The public is invited to comment on this project proposal.  Written comments will be accepted on 
this proposal from October 6, 2016 through December 2, 2016. A public hearing will be held if 
Ecology determines that there is significant public interest. For additional information on the 
project and to submit comments, contact Kari Johnson at Ecology’s Eastern Regional Office, 4601 
N. Monroe, Spokane, WA  99205-1295, or kari.johnson@ecy.wa.gov or 509-329-3502.  
 
To request ADA accommodation, call 360-407-6800, 711 (relay service), or 877-833-6341 (TTY). 
Para asistencia en español: 509-329-3506 o preguntas@ecy.wa.gov. 
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Twitter Posts: 
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Appendix B:  
Public Comments Received in Original Format 

 

 
Handwritten numbers were added to most comments to correspond with the sequence of 
responses in the report.  
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Appendix C:  
Draft Response to Comments Report 

for Microsoft Oxford, July 2015 
 

In December 2014, Microsoft requested revisions to Approval Order 14AQ-E537 for their facility 
then known as Oxford. Ecology held a public comment period May 18, 2015 through July 13, 
2015, with a hearing and public meeting held in Quincy on July 9, 2015.  Ecology received 
comments during the comment period and prepared responses to the comments.   
 
In September 2015, Ecology was ready to issue the Response to Comments Report, along with 
Approval Order 15AQ-E609 to replace Approval Order 14AQ-E537, but at Microsoft’s request, 
Ecology did not issue the permit. Microsoft informed Ecology of additional changes that the 
facility was making from what was previously requested. Microsoft indicated they would request 
those changes in a new Notice of Construction Application.  
 
Microsoft requested a new permit revision in April 2016, including changing the name of the 
facility from Oxford to MWH. Ecology considered the application complete on September 20, 
2016, prompting this MWH public comment period held October 6, 2016 through December 2, 
2016.  
 
To integrate and provide a full record of public input on the Oxford and MWH projects, the draft 
2015 Oxford Response to Comments Report is contained in this Appendix. 
 
 

Page 95



This page left intentionally blank. 
  

Page 96



 
 
 
 

 
 
 
 
 
 
 
 
 

Response to Comments 
Draft Revisions to Oxford Data Centers 
Air Quality Permit 14AQ-E537  
 

Public Comment Period: 
May 28, 2015 – July 13, 2015  
Public Hearing: 
July 9, 2015 
Summary of a public comment period and responses to comments 
on a new air permit  
 
 
 
 
 
 
 
 
 
 

[NO PUBLICATION NUMBER ISSUED] 
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Publication and Contact Information 
This publication is available on the Department of Ecology’s website at: 
http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html   
 
 
For more information contact: 
 
Beth Mort 
Community Outreach and Environmental Education Specialist 
Eastern Regional Office 
4601 N Monroe Street 
Spokane, WA 99205-1295 
Phone: 509-329-3502 
Email: beth.mort@ecy.wa.gov  
Washington State Department of Ecology - www.ecy.wa.gov  
 

1. Headquarters, Lacey     360-407-6000 
2. Northwest Regional Office, Bellevue  425-649-7000 
3. Southwest Regional Office, Lacey   360-407-6300 
4. Central Regional Office, Yakima   509-575-2490 
5. Eastern Regional Office, Spokane   509-329-3400 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If you need this document in a format for the visually impaired, call the Air Quality Program at 
360-407-6800. Persons with hearing loss can call 711 for Washington Relay Service. Persons with 
a speech disability can call 877-833-6341. 
 

 
 

Page 99

http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html
mailto:beth.mort@ecy.wa.gov
http://www.ecy.wa.gov/


This page is purposely left blank. 
  

Page 100



 
 
 
 
 
 
 
 
 

Response to Public Comments 
 
 

Draft Revisions to Oxford Data Centers 
Air Quality Permit 14AQ-E537 

 

Public Comment Period: May 28, 2015 – July 13, 2015 
Public Hearing: July 9, 2015 

 
 
 
 
 
 
 
 
 
 
 

Department of Ecology 
Air Quality Program 

Eastern Regional Office 
4601 N Monroe Street 

Spokane, WA 99205-1295 
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Introduction 
 
Any new air pollutant source must meet emissions standards set by the federal Environmental 
Protection Agency (EPA) and meet the requirements of the Washington State Clean Air Act. The 
Washington State Department of Ecology’s (Ecology) Air Quality Program (AQP) manages air 
pollution within the state and is responsible for ensuring that those federal and state standards 
are met. The AQP does this by writing permits to regulate emissions from various sources. The 
AQP's goal is to safeguard public health and the environment by preventing and reducing air 
pollution.  
 
Before construction can begin on a new air pollution source project or before changes can be 
made to an existing air pollution source, the applicant must apply to Ecology for an air quality 
permit. This permit is called a Notice of Construction approval order (NOC). The application for 
the NOC requires the applicant describe all air contaminant emissions from the project, identify 
the federal air regulations that apply, describe the project’s emission control technology, and 
prove that air quality standards won’t be violated. If emissions of toxic air pollutants exceed 
levels set in state regulations, a Health Impact Assessment must also be conducted to prove that 
there is minimal health risk to the community. Ecology reviews applications for projects and 
develops conditions of approval to ensure that the project will comply with the Washington Clean 
Air Act, Revised Code of Washington (RCW) 70-94 and the Washington Administrative Codes 
(WAC) developed to implement RCW 70-94.  
 
If the project meets these requirements, Ecology must approve the Notice of Construction 
application.  
 
This Response to Comments is prepared for: 
 
Proposed permit: Revisions to the Oxford Data Center Air Quality Permit 14AQ-E537 

Quincy, Grant County, WA 

Comment period: May 28, 2015 – July 13, 2015 

Public hearing date: July 9, 2015  

  

Date final permit issued: [Not issued.] 

 
This document and other documents related to Ecology’s final action on this draft permit can be 
viewed online at: http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html.   
 
To see more information related to air quality in Washington, please visit the air program’s 
website: http://www.ecy.wa.gov/programs/air/airhome.html. 
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Reasons for Changing the Permit 
 
Ecology issued a permit to Microsoft (Approval Order No. 14AQ-E537) on August 15, 2014. The 
permit allowed Microsoft to install and operate equipment at a new data center called Oxford 
Data Center (Oxford). Before completing construction and beginning operation of the data 
center, Microsoft applied to change the permit. 
 
Microsoft asked for flexibility in how they operate their emergency back-up diesel engine 
generators. Providing this flexibility in the permit would more accurately reflect the range of 
situations in which the engines will operate. 
 
Emergency engines need flexibility when operating because power needs for data centers vary 
significantly throughout the day. The engines will most often operate between 25 and 75 percent 
of capacity, but flexibility to run between 10 and 100 percent capacity is needed during 
unplanned outages as well as during other planned situations. 
 
While this flexibility could result in an increase in the amount of air pollution, the potential 
emissions will still be in compliance with state and federal air quality standards. 
 
In addition, Microsoft requested changes to how they show they are complying with permit 
limits. The new permit allows them to reduce the minimum number of engines being tested per 
year from two to one. However, it extends the minimum number of years they must test and 
requires one more engine be tested overall. The effect of these changes increases the minimum 
number of engines tested from eight to nine and the minimum number of years Microsoft will be 
required to test the engines from 10 years to 25 years. 
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Public Involvement Actions 
 
Ecology’s Air Quality Program has been criticized over outreach efforts for the previous six data 
center air permit applications. With each application Ecology tried to incorporate suggestions 
from the community as well as identify innovative ways to connect with the Quincy community 
and in particular the Spanish speaking members. The outreach effort for this public comment 
period and hearing focused on broadening the number of possible ways that Quincy citizens 
could stay up to date and participate in commenting on this project. Below is a list of the various 
advertisements, media reports and outreach options that were implemented. Many community 
members helped to spread the word about this project and assist in directing the outreach in a 
more meaningful way. Thank you. 
 
See Appendix A for copies of public involvement documents and outreach materials mentioned 
below and Appendix C for the transcripts and agenda from the public hearing. 
 
Press Release 
5/26/15 – Revising air permit for data center in Quincy: Seeking comments on changes to 

Microsoft’s Oxford facility permit through June 18 
5/26/15 - Revisión del permiso del aire para centro de datos en Quincy: Se solicitan comentarios 

hasta el 18 de junio sobre cambios al permiso para el centro Oxford de Microsoft 
 
Legal Advertisements 
5/28/15 – Quincy Valley Post Register (QVPR) in English and Spanish 
 
Display Advertisements 
05/28/15 – QVPR in English and Spanish 
05/28/15 – El Mundo in Spanish 
05/28/15 – Columbia Basin Herald in English and Spanish 
05/26/15 – The Basin Register in English and Spanish 
05/28/15 – The Wenatchee World in English 
06/25/15 – QVPR in English and Spanish 
07/02/15 – QVPR in English and Spanish  
 
Public Involvement Calendar 
5/28/15 – Posted comment period & hearing to Ecology’s website 
6/29/15 – Re-posted comment period & hearing to Ecology’s website 
 
Document Repository 
Quincy City Hall 
Quincy Library 
 
Information posted in Quincy 
05/27/15 – Posted English and Spanish factsheets in Quincy at the following locations: 

Page 107



• Quincy Community Health Center 
• Central Market  
• Akins Harvest Foods 
• Monument Elementary  
• Shopko 
• A1 Stop 
• City Hall 
• Quincy Library 
• The Grainery 
• Quincy High School  
• Casa Kino 
• Mountain View Elementary 
• Quincy School District Migrant Home Visitor Office 
• IGA 

 
Quincy Listserv Emails 
03/09/15 – Oxford Data Center Update/Información reciente sobre el Centro de Datos “Oxford” 
05/14/15 – Comment period coming up for revisions to Oxford Data Center Air Quality Permit/El 

período de comentario público que viene para revisiones al Permiso de Emisiones al 
Aire para Centro de Datos “Oxford” de Microsoft.  

05/28/15 – Comment Period Open / El período de comentario público está abierto  
06/29/15 – Reminder! Public Hearing on July 9th!!!  /  ¡Recordatorio!  ¡Habrá una Audiencia 

Pública formal el 9 de julio! 
06/30/15 – Correction on hyperlink 
07/09/15 – Come to the Public Hearing! / ¡Ven a la Audiencia Pública! 
 
Twitter & Text Alerts 
English and Spanish Twitter posts and text alerts were posted on March 18, May 27, June 29, July 
7 and July 8 of 2015. 
 
Public Hearing for Oxford Data Center: July 9, 2015 
A public hearing was held at the Quincy Community Center at 115 F Street SW in Quincy, WA> 
From 5:00pm -5:30pm a meet and greet provided an opportunity for attendees to view posters of 
various aspects of the project and ask questions of Ecology and Microsoft staff. From 5:30pm-
6:30pm, Ecology and Microsoft staff gave presentations followed by a question and answer 
session. The formal portion of the hearing started at 6:30pm. Of the 21 people who attended this 
hearing, 6 people gave recorded testimony. See Appendix C for the transcript of this hearing. 
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Response to Comments 
Ecology accepted comments for this project from May 28, 2015 through July 13, 2015. Ecology 
staff reviewed all comments received by email, mail and from the public hearing. In this section, 
questions identified from those comments are listed and followed by Ecology’s response. To see 
the comment in full, please reference Appendix B: Public Comments, where you can locate each 
commenter’s submission in full. 
 
The following response to comments is split into three sections. Section 1 addresses comments 
received in written format either by email or mail. All comments, in full, and any supporting 
documents provided by commenters as received by Ecology, are available in Appendix B. Section 
2 addresses comments given at the public hearing. The complete transcript of the July 9, 2015 
hearing is available in Appendix C. Section 3 are email threads between commenters and Ecology 
that occurred during the comment period. 
 
Nine people submitted comments on the draft revisions to the Oxford Data Center air permit 
either in written format or at the public hearing. Of the total submitted comments, 51 questions 
generated responses. Table 1 below lists the commenter, any organization they may represent, 
the format of their comments, the reference number for each person’s comments, and the pages 
where those comments can be found. Thank you to everyone who provided comment for the 
public record on this topic. 
 
List of Commenters 
Table 1 lists the names of individuals who submitted a comment for this project. The table shows 
name, organization representing (if any), comment format, date received, comment number and 
page number where comments can be found. 
 
Table 1. Comment Identifier Table 

COMMENTER FORMAT DATE RECEIVED COMMENT NO PAGE NO 
Cris Sherman Email 5/28/15 1 14 
Patty Martin Written 7/13/15 2-24 14-24 
Danna Dal Porto Written 7/13/15 25-36 24-30 
Danna Dal Porto Hearing 7/9/15 37-43 30-33 
Patty Martin Hearing 7/9/15 44-49 34-36 
Debbie Koehnen Hearing 7/9/15 50-51 36-37 
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Appendix A: Public notices and outreach materials 
• Press releases – English & Spanish

• Public Involvement Calendar Entry

• Legal notices – English & Spanish

• Display advertisements – English & Spanish

• Public Comment Period Fact Sheet (publication 15-02-009)

• Spanish version of Fact Sheet (publication 15-02-009ES)

• QUINCY-DATA-CENTERS Listserv emails and Tweets
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Emails sent to the Quincy Data Center Listserv 
 
From: Mort, Beth (ECY)  
Sent: Monday, June 29, 2015 3:56 PM 
To: 'QUINCY-DATA-CENTERS@LISTSERV.WA.GOV' 
Subject: Reminder! Public Hearing on July 9th!!! / ¡Recordatorio! ¡Habrá una Audiencia Pública 
formal el 9 de julio! 
 
 
Hello Interested Parties, 

The comment period for revisions to the Oxford Data Center closes on July 13th. 

Don’t forget to come to the Public Hearing on the Oxford Data Center on July 9th at the Quincy 
Community Center. This is an opportunity to learn about the project, ask questions to Ecology 
staff and Microsoft staff, and give formal public comment.  

We have a fact sheet about the Oxford Data Center that is available at Quincy City Hall, Quincy 
Library and several other locations around town. You can also access HERE at our website. 

 

***************************************************** 
 
Hola Partes Interesadas, 

El periodo de comentario público para el borrador revisado del permiso para emisiones al aire 
para el sitio Oxford Centro de Datos se abrirá el 28 de mayo y terminará el 13 de julio.  
 
No olvida venir a la Audiencia Pública acerca de sitio Oxford Centro de Datos en el 9 de julio en el 
Centro Comunitario de Quincy.  Este es una oportunidad para aprender más sobre el proyecto, 
para hacer preguntas a los representantes de Ecología y Microsoft, y presentar sus comentarios 
públicos formales.  

Tenemos una hoja informativa sobre el Oxford Centro de Datos que está disponible en la 
Municipalidad de Quincy, la Biblioteca de Quincy, y también a otros lugares en Quincy. También 
usted puede leer más al nuestro sitio Web. 

 
 
Visit our Quincy Data Centers webpage for more information. 
Text “Follow ecyQuincyAir” to 40404 to receive updates. 
Tips on Effective Public Commenting. 
Find out what is happening in your city on our Public Involvement Calendar. 
Sign up for the Quincy Data Centers Listserv. 
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Mande por texto “Follow ecyQuincyAir“ a 40404 para alertas de texto 
Visite nuestro página web Quincy Data Centers webpage para más información. 
Infórmese de lo que pasa en su ciudad en nuestro calendario Public Involvement Calendar 
buscando por su ciudad. 
Obtenga consejos sobre haciendo comentarios públicos eficaces Effective Public 
Commenting. 
Inscríbase para obtener información electrónica Quincy Data Centers Listserv. 
 
Beth Mort | Community Outreach & Environmental Education 
Air Quality Program | Dept of Ecology Eastern Office 
beth.mort@ecy.wa.gov | 509.329.3502  
Office Hours:  M-Th   7am-4pm  
 
This communication is public record and may be subject to disclosure as per the Washington 
State Public Records Act, RCW 42.56. 
Este mensaje es registro público y puede estar sujeto a descubrimiento por la Ley de Registros 
Públicos de Washington (Washington State Public Records Act, RCW 42.56). 
 
 
 
From: Mort, Beth (ECY)  
Sent: Tuesday, June 30, 2015 7:32 AM 
To: 'QUINCY-DATA-CENTERS@LISTSERV.WA.GOV' 
Subject: Correction on hyperlink 
 
 
Hello All, 

 

The hyperlinks in the email I sent out yesterday were not active. Below I have corrected the links. 

 

Thank  you! 

 

 

Hello Interested Parties, 

The comment period for revisions to the Oxford Data Center closes on July 13th. 

Don’t forget to come to the Public Hearing on the Oxford Data Center on July 9th at the Quincy 
Community Center. This is an opportunity to learn about the project, ask questions to Ecology 
staff and Microsoft staff, and give formal public comment.  

We have a fact sheet about the Oxford Data Center that is available at Quincy City Hall, Quincy 
Library and several other locations around town. You can also access HERE at our website. 

Page 163

http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html
http://apps.ecy.wa.gov/pubcalendar/calendar.asp
https://fortress.wa.gov/ecy/publications/publications/0307023.pdf
https://fortress.wa.gov/ecy/publications/publications/0307023.pdf
http://listserv.wa.gov/cgi-bin/wa?A0=QUINCY-DATA-CENTERS
mailto:beth.mort@ecy.wa.gov
http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html


 

***************************************************** 
 
Hola Partes Interesadas, 

El periodo de comentario público para el borrador revisado del permiso para emisiones al aire 
para el sitio Oxford Centro de Datos se abrirá el 28 de mayo y terminará el 13 de julio.  
 
No olvida venir a la Audiencia Pública acerca de sitio Oxford Centro de Datos en el 9 de julio en el 
Centro Comunitario de Quincy.  Este es una oportunidad para aprender más sobre el proyecto, 
para hacer preguntas a los representantes de Ecología y Microsoft, y presentar sus comentarios 
públicos formales.  

Tenemos una hoja informativa sobre el Oxford Centro de Datos que está disponible en la 
Municipalidad de Quincy, la Biblioteca de Quincy, y también a otros lugares en Quincy. También 
usted puede leer más al nuestro sitio WEB. 

 
 
Visit our Quincy Data Centers webpage for more information. 
Text “Follow ecyQuincyAir” to 40404 to receive updates. 
Tips on Effective Public Commenting. 
Find out what is happening in your city on our Public Involvement Calendar. 
Sign up for the Quincy Data Centers Listserv. 
 
Mande por texto “Follow ecyQuincyAir“ a 40404 para alertas de texto 
Visite nuestro página web Quincy Data Centers webpage para más información. 
Infórmese de lo que pasa en su ciudad en nuestro calendario Public Involvement Calendar 
buscando por su ciudad. 
Obtenga consejos sobre haciendo comentarios públicos eficaces Effective Public 
Commenting. 
Inscríbase para obtener información electrónica Quincy Data Centers Listserv. 
 
Beth Mort | Community Outreach & Environmental Education 
Air Quality Program | Dept of Ecology Eastern Office 
beth.mort@ecy.wa.gov | 509.329.3502  
Office Hours:  M-Th   7am-4pm  
 
This communication is public record and may be subject to disclosure as per the Washington 
State Public Records Act, RCW 42.56. 
Este mensaje es registro público y puede estar sujeto a descubrimiento por la Ley de Registros 
Públicos de Washington (Washington State Public Records Act, RCW 42.56). 
 
 

Page 164

http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html
http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html
https://fortress.wa.gov/ecy/publications/publications/0307023.pdf
http://apps.ecy.wa.gov/pubcalendar/calendar.asp
http://listserv.wa.gov/cgi-bin/wa?A0=QUINCY-DATA-CENTERS
http://www.ecy.wa.gov/programs/air/quincydatacenter/index.html
http://apps.ecy.wa.gov/pubcalendar/calendar.asp
https://fortress.wa.gov/ecy/publications/publications/0307023.pdf
https://fortress.wa.gov/ecy/publications/publications/0307023.pdf
http://listserv.wa.gov/cgi-bin/wa?A0=QUINCY-DATA-CENTERS
mailto:beth.mort@ecy.wa.gov


From: Mort, Beth (ECY)  
Sent: Wednesday, July 08, 2015 10:47 AM 
To: Quincy Community Center 
Subject: Come to the Public Hearing! / ¡Ven a la Audiencia Pública! 
 
 
Don’t forget to attend Oxford hearing on July 9, 2015 at Quincy Community Center! 
Quincy Community Center 
115 F Street SW, Quincy, WA 
5:00 pm - Meet and Greet  
5:30 pm - Presentations and Q&A  
6:30 pm - Formal Hearing 
 
¡No olvide asistir la audiencia pública “Oxford” el 9 de julio en el Centro Comunitario de Quincy! 
AUDIENCIA PÚBLICA: jueves, el 9 de julio, 2015 
Centro Comunitario de Quincy 
115 Calle F, SW en Quincy, WA 
Introducciones y casa abierta a las 5:00 pm 
Presentaciones y preguntas a las 5:30 pm 
Audiencia Pública Formal a las 6:30 pm 
 
 
Visit our Quincy Data Centers webpage for more information. 
Text “Follow ecyQuincyAir” to 40404 to receive updates. 
Tips on Effective Public Commenting. 
Find out what is happening in your city on our Public Involvement Calendar. 
Sign up for the Quincy Data Centers Listserv. 
 
Mande por texto “Follow ecyQuincyAir“ a 40404 para alertas de texto 
Visite nuestro página web Quincy Data Centers webpage para más información. 
Infórmese de lo que pasa en su ciudad en nuestro calendario Public Involvement Calendar 
buscando por su ciudad. 
Obtenga consejos sobre haciendo comentarios públicos eficaces Effective Public 
Commenting. 
Inscríbase para obtener información electrónica Quincy Data Centers Listserv. 
 
Beth Mort | Community Outreach & Environmental Education 
Air Quality Program | Dept of Ecology Eastern Office 
beth.mort@ecy.wa.gov | 509.329.3502  
Office Hours:  M-Th   7am-4pm  
 
This communication is public record and may be subject to disclosure as per the Washington 
State Public Records Act, RCW 42.56. 
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Este mensaje es registro público y puede estar sujeto a descubrimiento por la Ley de Registros 
Públicos de Washington (Washington State Public Records Act, RCW 42.56). 
 
 
Twitter messages: 

 
 

 

Quincy Air  
@ecyQuincyAir  
 

Jul 8 

¡No olvide asistir la audiencia pública “Oxford” el 9 de julio en el Centro Comunitario de 
Quincy! 5pm 
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

Jul 8 

Don’t forget to attend Oxford hearing on July 9, 2015 at Quincy Community Center, 5pm  
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

Jul 7 

Examinar el permiso de emisiones al aire y otros documentos en la Biblioteca de Quincy o 
en la Municipalidad de Quincy a #QuincyWA. 
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

Jul 7 

Review draft air permits and documents for data centers at #QuincyWA Library or Quincy 
City Hall. 
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

Jul 7 

Habrá una audiencia pública para el permiso de emisiones al aire para el Oxford Centro de 
Datos, 5pm, el 9 de julio a Centro Comunitario. 
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

Jul 7 

Come. Listen. Learn. Comment. Oxford Data Center air permit public hearing July 9, 2015 a  
#QuincyWA Community Center, 5 pm. 
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

Jun 29 

Se aceptará comentarios para el Oxford Centro de Datos hasta el 13 de julio  
View details· 
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Quincy Air  
@ecyQuincyAir  
 

Jun 29 

Comments for Oxford data center accepted through July 13, 2015  
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

May 27 

¡No olvide asistir la audiencia pública “Oxford” el 9 de julio en el Centro Comunitario de 
Quincy! bit.ly/ECYquincy1 
View details· 

 

Quincy Air  
@ecyQuincyAir  
 

May 27 

Don’t forget to attend Oxford hearing on July 9, 2015 at Quincy Community Center! 
bit.ly/ECYquincy1 
View details· 
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Appendix B: Public Comments 
 
05/28/15 – Cris Sherman, Quincy High School 
07/08/15 – John Ford, Sabey 
07/10/15 – Brett Muhlestein 
07/13/15 – Patty Martin, Quincy, WA 
07/13/15 – Danna Dal Porto, Quincy, WA 
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From: Sherman, Cristopher F. / Ext. 3783 [mailto:csherman@qsd.wednet.edu]  
Sent: Thursday, May 28, 2015 2:20 PM 
To: Mort, Beth (ECY) 
Subject: Oxford Data Center Air Permit? 
 
I lived in the town of Quincy for one year.  After experiencing the lack of quality from the air, I 
chose to move to the country six miles out of town.  I could actually see color in the air and I 
didn’t want to be breathing whatever it is that was in the air. 
 
My question is, why is there a concern over an air permit for a data center when the quality of air 
in Quincy is already very poor? 
 
As I drive to teach at the high school in the morning, I can observe colored clouds coming from a 
plant that is located right behind the high school.  I have even come out of school to find my car 
covered with some type of fine debris a couple of times due to the emissions from this plant. 
 
So again I ask, who cares about an air permit for a data center?  It is my personal observation that 
there are bigger fish to fry when it comes to air quality in the town of Quincy.  And they are 
polluting right next to our schools where kids are being expose daily. 
 
Cris Sherman 
Quincy High School Music Teacher 
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From: John Ford [mailto:JohnF@sabey.com]  
Sent: Wednesday, July 08, 2015 5:45 PM 
To: Mort, Beth (ECY); QUINCY-DATA-CENTERS@LISTSERV.WA.GOV 
Subject: RE: Come to the Public Hearing! / ¡Ven a la Audiencia Pública! 
 
Beth, I may (or may not) be able to attend. If it matters, I am in support of approving the Oxford 
generator/air permit.  
Thank you! 
 
John D. Ford 
Vice-President 
Sabey Data Center Properties 
Intergate.Quincy 
2200 M Street NE 
Quincy, WA 98848 
O-206-281-8700, C-206-419-0915 
www.sabey.com 
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From: Brett Muhlestein [mailto:sbmuhles@hotmail.com]  
Sent: Friday, July 10, 2015 11:17 AM 
To: Mort, Beth (ECY) 
Subject: July 9th Public Hearing - Microsoft's Proposed Revisions to the Oxford Data Center Air 
Quality Permit 
 
Hello Beth, 
 
I would like the following to be included as official comments for the Microsoft’s proposed air 
quality permit: 
 
Microsoft is holding themselves to a higher standard and is being responsible with the 
environment.  As mentioned in the meeting, a worst case scenario for all pollutants combined as 
was used for the permit amendment is not even possible and yet it still meets the federal and 
state standards.  That speaks to me on how Microsoft is being responsible and holding 
themselves to a higher standard as a good citizen to the community, the world, and the 
environment.  I support ecology's determination of safety on this permit amendment application. 
 
Thanks, 
 
Brett Muhlestein 
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Comments submitted by Patty Martin, Quincy, WA. 
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Comments submitted by Danna Dal Porto, Quincy, WA.
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Appendix D:  
Redline Documents 

 
Redline documents display the edits made to the original drafts of the Technical Support 
Document and the Preliminary Determination (now the Approval Order), which were provided 
for public review during the Public Comment Period.  
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TECHNICAL SUPPORT DOCUMENT 
FOR PRELIMINARY DETERMINATION OF APPROVAL ORDER NO. XX 

MICROSOFT MWH DATA CENTER 
 

TECHNICAL SUPPORT DOCUMENT 
APPROVAL ORDER NO.  17AQ-E002 
MICROSOFT MWH DATA CENTER 

  
 

1. PROJECT DESCRIPTION 
 
On January 27, 2014, Ecology received a Notice of Construction (NOC) application submittal from 
the Microsoft Corporation (Microsoft)), the permittee, requesting approval for a permit application 
for phasesPhases 1 and 2 of a new facility originally named the Oxford Data Center (Oxford) located 
at Industrial Park #5, west of Road R NW at the end of Port Industrial Parkway in Quincy, WA.  
 
The NOC application was determined to be incomplete, and an incompleteness letter was issued on 
February 26, 2014.  A revised NOC application was received on March 17, 2014, and the 
application was considered complete on June 3, 2014.  After a public comment period from 6/June 
19/, 2014, through 7/July 29/, 2014, with a hearing and public meeting held in Quincy on 7/July 24/, 
2014, Approval Order 14AQ-E537 was issued on August 15, 2014.  Microsoft appealed the permit 
on September 1, 2014.  Microsoft worked with Ecology through the NOC application process to 
address the concerns of their appeal and withdrew their appeal on September 22, 2015, before the 
appeal hearing date scheduled for January 2016.  
 
On December 11, 2014, Ecology received a Notice of Construction (an NOC) application submittal 
from the Microsoft Corporation (Microsoft) requesting revisions to Approval Order 14AQ-E537.  The 
NOC application was determined to be incomplete, and on January 7, 2015, Ecology issued an 
incompleteness letter to Microsoft.  On February 2, 2015, Microsoft provided a revised NOC 
application to Ecology.  The application was considered complete on March 17, 2015.  Ecology 
provided a public comment period from 5/May 18/, 2015, through 7/July 13/, 2015, with a hearing 
and public meeting held in Quincy on 7/July 9/, 2015.  Ecology received comments during the 
comment period and Ecology prepared responses to the comments.  In September 2015, Ecology 
was prepared to issue the comments along with Approval Order 15AQ-E609 to replace Approval 
Order 14AQ- E537, but at Microsoft’s request, Ecology did not issue the permit.  Microsoft 
informed Ecology of additional changes that the facility was making from what was previously 
requested.  Microsoft informed Ecology they were going to request those additional changes in 
another NOC application.  
 
On January 13, 2016, Ecology received a Notice of Construction (NOC) application submittal from the 
Microsoft Corporation (MSN) requesting revisions to Approval Order 14AQ-E537 (dated August 
15, 2014), for the newly named MWH Data Center (FKA: Oxford) located at Industrial Park #5, 
west of Road R NW at the end of Port Industrial Parkway in Quincy, WA.  The NOC application 
was determined to be incomplete, and on March 10, 2016, Ecology issued an incompleteness letter 
to Microsoft.  On April 13, 2016, Ecology received a revised NOC application from Microsoft, 
with supplementary materials provided on September 9, 2016.  The NOC application was 
considered complete on September 20, 2016.  
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The following information comprises the legal description of the facility provided by the applicant: 
 
LOTS 2, 3, 4, 5, AND TRACT A, AMENDED PORT DISTRICT INDUSTRIAL PARK NO. 6 
BINDING SITE PLAN, ACCORDING TO THE BINDING SITE PLAN THEREOF FILED IN 
VOLUME 2 OF BINDING SITE PLANS, PAGES 64 AND 65, RECORDS OF GRANT 
COUNTY, WASHINGTON. FARM UNITS 216 AND 217, IRRIGATION BLOCK 73, OXFORD 
BASIN PROJECT, ACCORDING TO THE PLAT THEROF FILED NOVEMBER 29, 1951, 
RECORDS OF GRANT COUNTY, WASHINGTON. STARTING AT THE NORTHWEST 
CORNER OF SAID FARM UNIT 216, IRRIGATION BLOCK 73, THE TRUE POINT OF 
BEGINNING, THENCE 173 (feet) EAST ALONG THE NORTH LINE OF SAID FARM UNIT; 
THENCE 242 FEET SOUTH OF A LINE PERPENDICULAR TO THE NORTH LINE OF SAID 
FARM UNIT; THENCE WEST 173 FEET; THENCE NORTH 242 FEET TO THE TRUE POINT 
OF BEGINNING. 
 
In the revised permit, Ecology has concluded that this project has satisfied all NOC requirements 
including those regarding second tier analysis for two toxic air pollutants (TAPs) (diesel engine exhaust 
particulate or (DEEP,) and nitrogen dioxide (NO2).)).  The previous Approval Order (14AQ-E537) is 
rescinded and replaced entirely with this Approval Order (#TBD).. 
 

MWH will contain four phasePhase 1 activity zone (AZ) buildings designated AZA, AZB, AZC, 
AZD, four core network room (CNR) buildings, an administrative building, and four phasePhase 2 
activity zone buildings designated AZA, AZB, AZC, AZD.  MWH phasesPhases 1 & 2 will have 
forty 

 (40) Caterpillar Model 3516C-HD-TA diesel powered electric emergency generators in the 
activity zone buildings with a power rating of 2.5 MWe per generator, four (4) Caterpillar Model 
3516C-TA diesel powered electric emergency generators in the CNR buildings with a power rating 
of 2.0 MWe per generator, and one (1) Caterpillar Model C27ATAAC diesel powered electric 
emergency generator in the administrative building with a power rating of 0.75 MWe.  
 
Eight (8) of the 40 combined Phases 1 and 2 engines rated 2.5 MWe will be reserve emergency 
generators (reserve engines).  The words “engine,”” or “generator” are used synonymously through 
the remainder of this permit to refer to the overall unit.  
 
Each cooling tower has four cells and four fans.  Each of the eight activity zone building will have 
four cooling towers for a total of thirty -two (32) SPX-Marley model MD5008PAF2 cooling 
towers.  Each of the thirty -two individual cooling towers has a design recirculation rate of 950 
gallons per minute (gpm) and an air flowairflow rate of 143,600 cubic feet per minute (cfm). 
 

1.11.1. Potential to Emit for Criteria Pollutants and Toxic Air Pollutants (TAPS) 
 
Table 1 contains potential to emit (PTE) estimates.  To achieve these emissions levels as listed in the 
permit, the permit requires that each engine must be equipped with selective catalytic reduction 
(SCR) and catalyzed diesel particulate filter (DPF) air pollution controls to meet the emission 
requirements of EPA Tier 4 engines. 
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Table 1.  Potential To Emit For Phases 1 & 2 (TPY) 

 
 

Pollutant 

 
 

Emission Factor  
Facility 

Potential to Emit  

 
 
References 

 
Criteria Pollutants 

Units = g/kW-hr  
(except where noted) 

 
(TPY) 

 
(a) 

NOx (0.67) and Caterpillar based 
emission factors 33.0 (b),(e) 

VOC (0.19) and Caterpillar based 
emission factors 1.033 (a),(b),(e) 

CO (3.5) and Caterpillar based 
emission factors 7.3 (b) 

PM2.5 
(0.03) and Caterpillar based 
emission factors 
(See note j for cooling towers) 

3.8 (b),(j) 

PM10 NA (See note j for cooling 
towers) 13.6 (f),(j) 

SO2 15 ppm 0.069 (c) 
Lead NA Negligible (d) 
Ozone NA NA  (e) 

Toxic Air Pollutants (TAPS) Units = lbslb/MMBTU  
(except where noted)   

(a) 

Primary NO2 (0.67 g/Kw-hr) and Caterpillar 
based emission factors.   3.3 (b),(h) 

Ammonia 15ppmv   1.14 (b),(g) 

Diesel Engine Exhaust 
Particulate (DEEP) 

(0.03 g/kW-hr) and Caterpillar 
based emission factors 
 

0.814 (b),(f) 

Carbon monoxide (3.5 g/kW-hr) and Caterpillar 
based emission factors 7.3 (b) 

Sulfur dioxide 15 ppm 0.069 (c) 
Benzene 7.76E-04  3.5E-03 (i) 
Toluene 2.81E-04  1.3E-03 (i) 
Xylenes 1.93E-04 8.6E-04 (i) 
1,3 Butadiene 3.91E-05 1.8E-04 (i) 
Formaldehyde 7.89E-05 3.5E-04 (i) 
Acetaldehyde 2.52E-05 1.1E-04 (i) 
Acrolein 7.88E-06 3.5E-05 (i) 
Benzo(a)Pyrene 2.57E-07 1.2E-06 (i) 
Benzo(a)anthracene 6.22E-07 2.8E-06 (i) 
Chrysene 1.53E-06 6.9E-06 (i) 
Benzo(b)fluoranthene 1.11E-06 5.0E-06 (i) 
Benzo(k)fluoranthene 2.18E-07 9.8E-07 (i) 
Dibenz(a,h)anthracene 3.46E-07 1.6E-06 (i) 
Ideno(1,2,3-cd)pyrene 4.14E-07 1.9E-06 (i) 
Napthalene 1.30E-04 5.8E-04 (i) 
Propylene 2.79E-03 1.3E-02 (i) 
Fluoride 0.31 mg/L 4.8E-03 (j) 
Manganese 0.03 mg/L 4.6E-04 (j) 
Copper 0.01 mg/L 1.6E-04 (j) 
Chloroform 0.0004 mg/L 2.6E-04 (k) 
Bromodichloromethane 0.0004 mg/L 2.6E-04 (k) 
Bromoform 0.0105 mg/L 6.9E-03 (k) 
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(a) The list of EPA criteria pollutants that have related National Ambient Air Quality Standards (NAAQS).  VOC is not a criteria  pollutant but 

is included here per note (e).  Toxic Air Pollutants (TAPs) are defined as those in WAC 173-460.  Greenhouse gas is not a criteria pollutant 
or a TAP and is exempt from minor New Source Review requirements per WAC 173-400-110(5)(b). 

(b) Potential to Emit (PTE) estimates are based on one or more of the following: manufacturer 5-load final Tier 4 compliant engine test data (for 
NOx, VOC, CO, and PM2.5), Caterpillar test data, 1.20 safety factor, and applicable cold start (CS) factors for catalyst warm-up periods and 
black puff factors from California Energy Commission’s Air Quality Implications of Backup Generators in California” CEC-500-2005-049; 
July 2005 (see section 2.1.2).  

(c) Applicants estimated emissions based on fuel sulfur mass balance assuming 0.00150 weight percent sulfur fuel. 
(d) EPA’s AP-42 document does not provide an emission factor for lead emissions from diesel-powered engines.  Lead emissions are presumed 

to be negligible. 
(e) Ozone is not emitted directly into the air, but is created when its two primary components, volatile organic compounds (VOC) and 

oxides of nitrogen (NOx), combine in the presence of sunlight.  Final Ozone NAAQS Regulatory Impact Analysis EPA-452/R-08-
003, 

(e)  March 2008, Chapter 2.1. http://www.epa.gov/ttnecas1/regdata/RIAs/452_R_08_003.pdf 
http://www.epa.gov/ttnecas1/regdata/RIAs/452_R_08_003.pdf 

(f) All PM emissions from the generator engines isare considered PM2.5, and all PM2.5 from the generator engines is considered DEEP. 
(g) Based on 15 parts per million volume-dry (ppmvd) emission factor and facility operating parameters. .  
(h) NO2 is assumed to be 10% of total NOx emitted. 
(i) EPA AP-42 § 3.3 or 3.4 from: Emissions Factors & AP 42, Compilation of Air Pollutant Emission Factors 

http://www.epa.gov/ttn/chief/ap42/.http://www.epa.gov/ttn/chief/ap42/.   
(j) Trace metals in city industrial wastewater as provided in application for cooling tower emissions.  Total particulate matter from cooling 

towers based on the following study: Calculating Realistic PM10 Emissions from Cooling Towers", Reisman and Frisbie, Environmental 
Progress, July 2002. 

(k) Concentration in cooling tower makeup water as provided in application for cooling tower emissions. 
 

 
1.21.2. Maximum Operation Scenarios Based on Final Tier 4 Compliant Engines  

 
Cold start adjustment factors are used to approximate the additional emissions from cold engines 
burning off the accumulated fuel and crankcase oil on cold cylinders.  The VOC cold start factor 
adjustments for these calculations are provided below: 
 

VOC Black Puff Cold-Start Adjustment Factors 

 
Load 

 
Spike Area (ppm-

sec) 

 
Steady-State Area (ppm-

sec) 

 
Total Area (ppm-

sec) 

 
Black Puff 

Factor 
10% 6300 27000 33300 1.189 
80% 6300 18000 24300 1.259 

100% 6300 18000 24300 1.259 
 
The CO cold start factor adjustments for these calculations are provided below: 
 

CO Black Puff Cold-Start Adjustment Factors 

 
Load 

 
Spike Area (ppm-

sec) 

 
Steady-State Area (ppm-

sec) 

 
Total Area (ppm-

sec) 

 
Black Puff 

Factor 
10% 15000 18000 33000 1.455 
80% 15000 12000 27000 1.556 

100% 15000 12000 27000 1.556 
 
A NOxNOX cold start factor of 1.0 was assumed because California Energy Commission tests (see 
“Air Quality Implications of Backup Generators in California” CEC-500-2005-049; July 2005); do 
not show short -term NOxNOX spikes during cold starts. 
 
Other cold-start related adjustments were also included in the application to account for heat-up times 
for catalysts in the add-on controls (see sectionSection 4 regarding add-on controls) listed below:. 
 

Catalyst Delay Cold Start Adjustment 
Control Device Applicability Adjustment Page 249

http://www.epa.gov/ttnecas1/regdata/RIAs/452_R_08_003.pdf
http://www.epa.gov/ttn/chief/ap42/


SCR catalyst and 
DPF oxidation 
catalyst 

• Cold start under idle load 
(less than or equal to 10%) 
for VOC, CO, and NOxNOX 

15 minutes at emission levels  equivalent of 
generator equipped with Tier 2 level emission 
controls followed by final Tier 4 compliant 
emissions 

 
• Cold start under high load 

for VOC, CO, and NOX 

10 minutes at emission levels  equivalent of 
generator equipped with Tier 2 level emission 
controls followed by final Tier 4 compliant 
emissions 
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catalyst  Tier 2 level emission controls followed 

by final Tier 4 compliant emissions 
 
• Cold start under high load for VOC, CO, and 

NOx 

10 minutes at emission levels 
equivalent of generator equipped with 
Tier 2 level emission controls followed 
by final Tier 4 compliant emissions 

 
Ecology also asked Microsoft to demonstrate compliance with the NAAQS during a worst-year 
scenario with the following set of assumptions:   
 

• All primary emergency generators operating for 256 hours in the single worst‐case year (three 
times the permitted 3‐year rolling value of 86 hours per year). 

• All reserve emergency generators operating for 120 hours for scheduled testing in the 

 single worst‐case year (three times the permitted 3‐year rolling value of 40 hours per 

•  year). 

• Commissioning of 18 generators in the single worst‐case year. 

• Conducting four stack emission test in the single worst‐case year. 
 

Although this scenario is unlikely and would only occur in one year, Microsoft has shown that 

 the facility emissions would still comply with the NAAQS (See Section 5 of this TSD). 
 
 
2. APPLICABLE REQUIREMENTS 

 
The proposal by Microsoft qualifies as a new source of air contaminants as defined in Washington 
Administrative Code (WAC) 173-400-110 and WAC 173-460-040, and requires Ecology approval.  
The installation and operation of the MWH Data Center is regulated by the requirements specified in: 

 
2.12.1. Chapter 70.94 Revised Code of Washington (RCW), Washington Clean Air Act, 

 
2.22.2. Chapter 173-400 Washington Administrative Code (WAC), General Regulations 

for Air Pollution Sources, 
 

2.32.3. Chapter 173-460 WAC, Controls for New Sources of Toxic Air Pollutants, and 
 

2.42.4. 40 CFR Part 60 Subpart IIII and 40 CFR 63 Subpart ZZZZ* (* See section 3.4.2) 
 
All state and federal laws, statutes, and regulations cited in this approval shall be the versions that are 
current on the date the final approval order is signed and issued. 
 

2.4.12.4.1. Support for permit Approval Condition 2.1 regarding applicability of 
40CFR40 CFR Part 60 Subpart IIII:   

 
As noted in the applicability section of 40CFR1039 (part 1039.1.c), that regulation applies 
to non-road compression ignition (diesel) engines and; (c) The definition of nonroad engine 
in 40 CFR 1068.30 excludes certain engines used in stationary applications. According to 
the definition in 40CFR1068.30(2)(ii): An internal combustion engine is not a nonroad 
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engine if it meets any of the following criteria: The engine is regulated under 40 CFR part 
60, (or otherwise regulated by a federal New 
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 Source Performance Standard promulgated under section 111 of the Clean Air Act (42 
 U.S.C. 7411)).  Because the engines at MWH are regulated under 40CFR60 subpart IIII 
(per 40CFR60.4200), they are not subject to 40CFR1039 requirements except as 
specifically required within 40CFR60.   
 
Some emergency engines with lower power rating are required by 40CFR60 to meet 
40CFR1039 Tier 4 emission levels, but not emergency engines with ratings that will be 
used at MWH (0.750 MWe, 2.0 MWe, and 2.5 MWe).  Instead, 40CFR60 requires the 
engines at MWH to meet the Tier 2 emission levels of 40CFR89.112 (see section 4 with 
respect to add-on controls).  The applicable sections of 40CFR60 for engine owners are 
pasted below in italics with bold emphasis on the portions requiring Tier 2 emission factors 
for emergency generators such as those at MWH: 

§60.4205 What emission standards must I meet for emergency engines if I am an owner or 
operator of a stationary CI internal combustion engine? 

 
(b) Owners and operators of 2007 model year and later emergency stationary CI ICE with a 
displacement of less than 30 liters per cylinder that are not fire pump engines must comply with 
the emission standards for new nonroad CI engines in 

 §60.4202 (see below), for all pollutants, for the same model year and maximum 
engine power for their 2007 model year and later emergency stationary CI ICE. 

 

(Note: Based on information provided by the applicant, MWH will use the following 
engines specifications: August, 2013 Caterpillar Model C27ATAAC rated 0.75 MWe; 
February, 2013 Caterpillar Model 3516C-TA rated 2.0 MWe; November 2012, Caterpillar 
Model 3516C-HD-TA rated 2.5 MWe.  Based on these specifications, the 0.750 MWe 
engine has 27.03 liters displacement over 12 cylinders, or 2.25 liters per cylinder; the 2.0 
MWe engines have 69.00 liters displacement over 16 cylinders, or 4.31 liters per cylinder; 
and the 2.5 MWe engines have 78.08 liters displacement over 16 cylinders, or 4.88 liters per 
cylinder.  Thus, because the specified engines at MWH will all have a displacement of less 
than 30 liters per cylinder, and are for emergency purposes only, they are required to meet 
§60.4202 manufacturer requirements listed below). 

 

§60.4202  What  emission  standards  must  I  meet  for  emergency  engines  if  I  am  a 
stationary CI internal combustion engine manufacturer? 

 

(a) (a) Stationary CI internal combustion engine manufacturers must certify 
their 2007 model year and later emergency stationary CI ICE with a maximum 
engine power less than or equal to 2,237 KW (3,000 HP) and a displacement of less 
than 10 liters per cylinder that are not fire pump engines to the emission standards 
specified in paragraphs (a)(1) through (2) of this section. 

 

(1) (1) For engines with a maximum engine power less than 37 KW (50 HP): Page 253



 

(i) (i) The certification emission standards for new nonroad CI engines for the 
same model year and maximum engine power in 40 CFR 89.112 and 40 CFR 89.113 
for all pollutants for model year 2007 engines, and 
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(ii) (ii) The certification emission standards for new nonroad CI engines in 40 
CFR 1039.104, 40 CFR 1039.105, 40 CFR 1039.107, 40 CFR 1039.115, and table 2 
to this subpart, for 2008 model year and later engines. 

 

(2) For engines with a maximum engine power greater than or equal to 37 KW 
(50 HP), the certification emission standards for new nonroad CI engines for the 
same model year and maximum engine power in 40 CFR 89.112 and 40 CFR 
89.113 for all pollutants beginning in model year 2007. 

 

(Note: Thus, as outlined in previous note, and based on the power ratings listed in 40 CFR 
60.4202(a), the 0.75 MWe and 2.0 MWe engines at MWH are required to meet the 
applicable 40CFR8940 CFR 89 Tier 2 emission standards.) 

 

(b) (b) Stationary CI internal combustion engine manufacturers must certify 
their 2007 model year and later emergency stationary CI ICE with a maximum 
engine power greater than 2,237 KW (3,000 HP) and a displacement of less than 10 
liters per cylinder that are not fire pump engines to the emission standards specified 
in paragraphs (b)(1) through (2) of this section. 

 

(1) (1) For 2007 through 2010 model years, the emission standards in table 1 to 
this subpart, for all pollutants, for the same maximum engine power. 

 

(2) For 2011 model year and later, the certification emission standards for new 
nonroad CI engines for engines of the same model year and maximum engine 
power in 40 CFR 89.112 and 40 CFR 89.113 for all pollutants. 

 

(Note: Thus, as outlined previously, and based on the power ratings listed in 40 CFR 
60.4202(b), the 2.5 MWe engines at MWH are required to meet the applicable 40CFR89 
Tier 2 emission standards.) 

 
2.4.22.4.2. Support for permit Approval Condition 1.2 regarding applicability of 40 

CFR 60.4211(f):   
 
The emergency engine generators approved for operation by the Order are to be used solely 
for those purposes authorized for emergency generators under 40 CFR 60, Subpart 
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 IIII.  The permit allows emergency use consistent with the hourly operation requirements 
described in 40 CFR 60.4211(f), except that there shall be no operation of this equipment to 
produce power for demand-response arrangements, peak shaving arrangements, nor to 
provide power as part of a financial arrangement with another entity, nor to supply power to 
the grid.  Operating generators for uses beyond what is allowed in Approval Condition 1.2 
goes beyond the intended use of emergency generators for data center back-up power only.  
Approval Condition 1.2 is consistent with the provisions of other data center permits in 
Quincy.  

1.2 goes beyond the intended use of emergency generators  
Support for data center back-up power only. Approval Condition 1.2 is consistent with the 
provisions of other  data  center permits in Quincy. 

 
2.4.32.4.3. Support  for  Approval  8.5.3.  This Condition  8.5.3.  This  Condition  is  is 

required  for  the  following reasons (but not necessarily limited to these reasons 
only):  
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Recording the reason for operating engines is consistent with the provisions of other data 
center permits in Quincy.  In order to demonstrate compliance with 40 CFR 60.4211(f), 
this Approval Condition requires that Microsoft record the reason for operating the engines 
at the MWH Data Center (including for emergency use).  In addition to demonstrating 
compliance 40CFR6040 CFR 60.4211(f), this condition is also required to show compliance 
with Approval Conditions 1.2 and 3.2., and because of its importance to Ecology and the 
Quincy community.  Condition 8.6.3 simplifies recording the purpose of engine use to 
recording only the following reasons for operating: EMERGENCY SITUATIONS, 
STACK TESTING, COMMISSIONING, MAINTENANCE CHECKS, READINESS 
TESTING, DEVIATION OF VOLTAGE OR FREQUENCY, or UNSPECIFIED NON-
EMERGENCY SITUATIONS.  40CFR6040 CFR 60.4211(f)(2), allows up to 

 100 hours of engine operation per calendar year.  Per 40CFR6040 CFR 60.4211(f)(3), up to 
50 hours of engine operation per calendar year of “UNSPECIFIED NON-EMERGENCY 
SITUATIONS” can be used, but those hours must be borrowed from the 100 hours allowed 
under 40CFR60.4211(f)(2). 

 
2.4.4. Support for complying with 40 CFR 63 Subpart ZZZZ from Section 3 of TSD:   
  

2.4.4 According to section 40 CFR 63 Subpart ZZZZ section 636590 part (c) and (c)(1), 
 sources such as this facility, are required to meet the requirements of 40 CFR 60 IIII and 
“no further requirements apply for such engines under this (40 CFR 63 Subpart ZZZZ) 
part.” 

 
3. SOURCE TESTING 
 
Source testing requirements and test method options outlined in Table 4 of the Approval Order 
requires a five-load test for PM, NOxNOX, CO, and VOC. PM is considered to be DEEP at size 
PM2.5 or smaller, which tests only for the filterable particulate matter to be consistent with 
California Code of Regulations § 93115.14 ATCM for Stationary CI Engines – Test Methods 
(measuring front half particulate only).    
 
Ecology is including a conditional test method (CTM) option for ammonia in the permit, because it 
is an EPA method (EPA CTM-027) that Ecology considers a viable test option to review 
performance of SCR catalyst beds and ammonia injection (slip).  
 
Ecology also includes the partial dilution probe method from 40CFR106540 CFR 1065 as an option.  
Use of this test more closely simulates the test that manufacturers are required to use to meet NSPS 
requirements, and will potentially reduce testing time compared to other test options.  By reducing 
testing time, engine emissions from stack testing will be reduced. 
 
For this permit, engine selection testing will be determined as follows: 

3.1 NEW ENGINE STACK TESTING: 
 

3.1. New Engine Stack Testing 
 
Because Microsoft can utilize multiple engine manufacturer and make options, Conditions 4.2 and 
4.3 require testing of at least one engine from each manufacturer and each size engine from each  
manufacturer,  immediately  after  commissioning  any  new  proposed  engine.     These 

Page 257



 
 

8 

Page 258



 
 conditions apply in addition to the testing Microsoft has performed on existing engines already 
installed at the time of this permit.  Because Microsoft tested multiple 2.5 MWe engines in 2016, 
Ecology did not require additional 2.5 MWe engine testing except for at least one reserve engine as 
described in Condition 4.4.9.  In addition, Ecology is requiring that at least one 2.0 MWe engine and 
the 0.75 MWe engine be tested within 12 months of the date of the permit. 
PERIODIC STACK TESTING: 

3.2. Periodic Stack Testing 
3.2  
Every 60 months after the first testing performed starting with engines tested after the date of this 
permit, Microsoft shall test at least one 2.5 MWe engine, including the engine with the most 
operating hours as long as it is a different engine from that which was tested during the previous 60 
month interval testing. 
 

3.3 AUDIT SAMPLING 
3.3. Audit Sampling 

 
According to Condition 4.2, audit sampling per 40 CFR 60.8(g), may be required by Ecology at their 
discretion.  Ecology will not require audit samples for test methods specifically exempted in 40 CFR 
60.8(g) such as Methods, 7E, 10, 18, 25A, and 320.  For non-exempted test methods, according to 40 
CFR 60.8(g): 

 
“The compliance authority responsible for the compliance test may waive the requirement to include 
an audit sample if they believe that an audit sample is not necessary.”   
 
Although Ecology believes that audit sampling is not necessary for certified engines, Ecology may 
choose at any time to require audit sampling for any stack tests conducted.  Audit sampling could 
include, but would not necessarily be limited to, the following test methods:  Methods 5, 201A, or 
202. 
 
 
4. 4. SUPPORT FOR BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION 
 
As noted in Condition 2.2 of the Approval Order, each engine must be equipped with selective 
catalytic reduction (SCR) and catalyzed diesel particulate filter (DPF) controls to meet the emission 
requirements of EPA Tier 4 engines.  Ecology does not consider this control equipment to be Best 
Available Control Technology (BACT) at MWH because of the reasons outlined in this section.  
BACT cost estimates were updated as of April 2016.  
 

BACT is defined11 as “an emission limitation based on the maximum degree of reduction for each 
air pollutant subject to regulation under chapter 70.94 RCW emitted from or which results from 
any new or modified stationary source, which the permitting authority, on a case-by-case basis, 
taking into account energy, environmental, and economic impacts and other costs, determines is 
achievable for such source or modification through application of production processes and 
available methods, systems, and techniques, including fuel cleaning, clean fuels, or treatment or 
innovative fuel combustion techniques for control of each such pollutant. In no event shall 
application of the "best available control technology" result in emissions of any pollutants which 

 
 

 

1 RCW 70.94.030(7) and WAC 173-400-030(12) 

1 RCW 70.94.030(7) and WAC 173-400-030(12). 
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 will exceed the emissions allowed by any applicable standard under 40 CFR Part 60 and Part 
 61.  If the Administrator determines that technological or economic limitations on the application 
of measurement methodology to a particular emissions unit would make the imposition of an 
emissions standard infeasible, a design, equipment, work practice, operational standard, or 
combination thereof, may be prescribed instead to satisfy the requirement for the application of 
best available control technology. Such standard shall, to the degree possible, set forth the 
emissions reduction achievable by implementation of such design, equipment, work practice or 
operation, and shall provide for compliance by means which achieve equivalent results. 
 
For this project, Ecology is implementing the “top-down” approach for determining BACT for the 
proposed diesel engines.  The first step in this approach is to determine, for each proposed emission 
unit, the most stringent control available for a similar or identical emission unit.  If that review can 
show that this level of control is not technically or economically feasible for the proposed source 
(based upon the factors within the BACT definition), then the next  most stringent level of control 
is determined and similarly evaluated.  This process continues until the BACT level under 
consideration cannot be eliminated by any substantial or unique technical, environmental, or 
economic objections.2.2  The "top-down" approach shifts the burden of proof to the applicant to 
justify why the proposed source is unable to apply the best technology available.  The BACT 
analysis must be conducted for each pollutant that is subject to new source review. 
 
The proposed diesel engines and/or cooling towers will emit the following regulated pollutants 
which are subject to BACT review:  nitrogen oxides (NOx), carbon monoxide (CO), volatile 
organic compounds (VOCs), particulate matter (PM10 and PM2.5), and sulfur dioxide. (SO2).  BACT 
for toxics (tBACT) is included in Section 4.5. 
 

4.1  BACT ANALYSIS FOR NOx FROM DIESEL ENGINE EXHAUST 
 

4.1. BACT Analysis for NOX from Diesel Engine Exhaust 
 
Microsoft reviewed EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database to look for 
controls recently installed on internal combustion engines.  The RBLC provides a listing of BACT 
determinations that have been proposed or issued for large facilities within the United States, 
Canada, and Mexico. 
 

4.1.1. 4.1.1   BACT Optionsoptions for NOxNOX 
 
Microsoft’s review of the RBLC found that urea -based selective catalytic reduction (SCR) was the 
most stringent add-on control option demonstrated on diesel engines.  The application of the SCR 
technology for NOxNOX control was therefore considered the top-case control technology and 
evaluated for technical feasibility and cost-effectiveness.  The most common BACT determination 
identified in the RBLC for NOxNOX control was compliance with EPA Tier 2 standards using 
engine design, including exhaust gas recirculation (EGR) or fuel injection timing retard with 
turbochargers.  Other NOxNOX control options identified by Ecology through a literature review 
include: selective non-catalytic reduction (SNCR), non-selective catalytic reduction (NSCR), water 
injection, as well as emerging technologies.  Ecology reviewed these options and addressed them 
below. 
 
 

 

2 J. Craig Potter, EPA Assistant Administrator for Air and Radiation memorandum to EPA Regional Administrators, 
“Improving New Source Review (NSR) Implementation”, December 1, 1987.  
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4.1.1.1. 4.1.1.1 Selective Catalytic Reduction.  catalytic reduction 

 
The SCR system functions by injecting a liquid reducing agent, such as urea, through a catalyst into 
the exhaust stream of the diesel engine.  The urea reacts with the exhaust stream converting 
nitrogen oxides into nitrogen and water.  SCR can reduce NOxNOX emissions by approximately 90 
percent. 

 
For SCR systems to function effectively, exhaust temperatures must be high enough (about 200 to 
500oC) to enable catalyst activation.  For this reason, SCR control efficiencies are expected to be 
relatively low during the initial minutes after engine start up, especially during maintenance, 
testing, and storm avoidance loads.  Minimal amounts of the urea-nitrogen reducing agent injected 
into the catalyst does not react, and is emitted as ammonia.  Optimal operating temperatures are 
needed to minimize excess ammonia (ammonia slip) and maximize NOxNOX reduction.  SCR 
systems are costly.  Most SCR systems operate in the range of 290oC to 400oC.  Platinum catalysts 
are needed for low temperature range applications (175oC – –290oC); zeolite can be used for high 
temperature applications (560oC); and conventional SCRs (using vanadium pentoxide, tungsten, or 
titanium dioxide) are typically used for temperatures from 340oC to 400oC.    

  
Microsoft has evaluated the cost effectiveness of installing and operating SCR systems on each of 
the proposed diesel engines.  Assuming no direct annual maintenance, labor, and operation costs, 
the analysis indicates that the use of SCR systems would have a lower cost range of approximately 
$12,000 to $16,000 per ton of NOxNOX removed from the exhaust stream each year; or higher, if 
taking into account California Area Resource Board (CARB) estimated operation, labor, and 
maintenance costs, which could potentially be up to $423,000 per year.  If SCR is combined with a 
Tier 4 capable integrated control system, which includes SCR, as well as control technologies for 
other pollutants such PM, CO, and VOC (see sectionSection 4.3), the cost estimate would be 
approximately $24,000 to $33,700 for NOxNOX alone or $20,000 to $28,800 per ton of combined 
pollutants removed per year. 

 
Ecology concludes that while SCR is a demonstrated emission control technology for diesel 
engines, and preferred over other NOxNOX control alternatives described in subsection 4.1.1.3., it is 
not economically feasible for this project.  Furthermore, although NOx is a criteria pollutant, the 
only NOxNOX that currently have NAAQS is NO2.  Cost per  ton removal of NO2 is an order of 
magnitude more expensive than for NOxNOX, and is addressed under tBACT in sectionSection 4.5.  

 
Therefore, Ecology agrees with the applicant that this NOxNOX control option can be excluded as 
BACT (both as SCR alone and as part of Tier 4 capable integrated control system, which includes a 
combination of SCR with other control technologies for other pollutants).  
 

4.1.1.2. Combustion Controlscontrols, Tier 2 Compliancecompliance, and Programming 
Verification.programming verification 

 
Diesel engine manufacturers typically use proprietary combustion control methods to 
achieve the overall emission reductions needed to meet applicable EPA tier standards.  
Common general controls include fuel injection timing retard, turbocharger, a low- 
temperature aftercooler,  use of EPA Tier-2  certified engines  operated  as  emergency 
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 engines as defined in 40 CFR §60.4219, and compliance with the operation and maintenance 
restrictions of 40 CFR Part 60, Subpart IIII.  Although it may lead to higher fuel consumption, 
injection timing retard reduces the peak flame temperature and resulting NOx emissions.  While 
good combustion practices are a common BACT approach, for the MWH Data Center engines 
however, a more specific approach, based on input from Ecology inspectors after inspecting similar 
data centers, is to obtain written verification from the engine manufacturer that each engine of the 
same make, model, and rated capacity installed at a facility use the same electronic Programmable 
System Parameters, i.e., configuration parameters, in the electronic engine control unit.  These 
BACT options are considered further in sectionSection 4.1.2. 
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4.1.1.3. Other Control Options.  control options 
 

Other NOxNOX control options listed in this subsection were considered but rejected for the reasons  
4.1.1.3.specified: 
 

4.1.1.3.1. Selective Non-Catalytic Reduction non-catalytic reduction (SNCR): ) 
 
4.1.1.3.1. This technology is similar to that of an SCR but does not use a catalyst.  Initial 
applications of Thermal DeNOx, an ammonia based SNCR, achieved 50 percent NOxNOX 
reduction for some stationary sources.  This application is limited to new stationary sources 
because the space required to completely mix ammonia with exhaust gas needs to be part of the 
source design.  A different version of SNCR called NOxOUT,NOXOUT uses urea, and has achieved 
50-–70 percent NOxNOX reduction.  Because the SNCR system does not use a catalyst, the reaction 
between ammonia and NOxNOX occurs at a higher temperature than with an SCR, making SCR 
applicable to more combustion sources.  Currently, the preferred technology for back-end NOxNOX 
control of reciprocating internal combustion engine (RICE) diesel applications, appears to be SCR 
with a system to convert urea to ammonia. 
 

4.1.1.3.2. Non-Selective Catalytic Reductionselective catalytic reduction (NSCR): 
) 

 
4.1.1.3.2. This technology uses a catalyst without a reagent and requires zero excess air.  The 
catalyst causes NOxNOX to give up its oxygen to products of incomplete combustion (PICs), CO, 
and hydrocarbons, causing the pollutants to destroy each other.  However, if oxygen is present, the 
PICs will burn up without destroying the NOx.NOX.  While NSCR is used on most gasoline 
automobiles, it is not immediately applicable to diesel engines because diesel exhaust oxygen levels 
vary widely depending on engine load.  NSCR might be more applicable to boilers.  Currently, the 
preferred technology for back-end NOxNOX control of reciprocating internal combustion engine 
(RICE) diesel applications, appears to be SCR with a system to convert urea to ammonia.  See also 
Section 4.2.1.3 (Three-Way Catalysts). 
 

4.1.1.3.3. Water Injection: injection 
 
4.1.1.3.3. Water injection is considered a NOxNOX formation control approach and not a back-
end NOxNOX control technology.  It works by reducing the peak flame temperature and therefore 
reducing NOxNOX formation.  Water injection involves emulsifying the fuel with water and 
increasing the size of the injection system to handle the mixture.  This technique has minimal affect 
on CO emissions but can increase hydrocarbon emissions.  This technology is rejected because 
there is no indication that it is commercially available and/or effective for new large diesel engines. 
 

4.1.1.3.4. Other Emerging Technologies: emerging technologies 
 
4.1.1.3.4. Emerging technologies include: NOx NOX adsorbers, RAPER-NOxNOX, ozone 
injection, and activated carbon absorption. 
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• NOxNOX Adsorbers: NOx NOX adsorbing technologies (some of which are known as 

SCONOxSCONOX or EMxGT) use a catalytic reactor method similar to SCR. SNONOx 
SNONOX uses a regenerated catalytic bed with two materials, a precious metal oxidizing 
catalyst (such as platinum) and potassium carbonate.  The platinum oxidizes the NO into 
NO2, which can be adsorbed onto the potassium carbonate.  While this technology can 
achieve NOxNOX reductions up to 90% percent (similar to an SCR), it is rejected because it 
has significantly higher capital and operating costs than an SCR. Additionally, it requires a 
catalyst wash every 90 days, and has issues with diesel fuel applications, (the GT on 
EMxGT indicates gas turbine application).  A literature search did not reveal any indication 
that this technology is commercially available for stationary backup diesel generators. 
 

• Raper-NOx:NOX:  This technology consists of passing exhaust gas through cyanic acid 
crystals, causing the crystals to form isocyanic acid, which reacts with the NOxNOX to form 
CO2, nitrogen, and water.  This technology is considered a form of SNCR, but questions 
about whether stainless steel tubing acted as a catalyst during development of this 
technology, would make this another form of SCR.  To date, it appears this technology has 
never been offered commercially. 
 

• Ozone Injection:  Ozone injection technologies, some of which are known as LoTOx or 
BOC, use ozone to oxidize NO to NO2 and further to NO3.  NO3 is soluble in water and can 
be scrubbed out of the exhaust.  As noted in the literature, ozone injection is a unique 
approach because while NOxNOX is in attainment in many areas of the United States 
(including Quincy, WA), the primary reason to control NOxNOX is becausethat it is a 
precursor to ozone.  Due to high additional costs associated with scrubbing, this technology 
is rejected. 
 

• Activated Carbon Absorption with Microwave Regeneration.:  This technology consists 
of using alternating beds of activated carbon by conveying exhaust gas through one carbon 
bed, while regenerating the other carbon bed with microwaves.  This technology appears to 
be successful in reducing NOxNOX from diesel engine exhaust.  However, it is not 
progressing to commercialization and is therefore rejected.  
 
4.1.2. 4.1.2.  BACT determination for NOxNOX 

 
Ecology determines that BACT for NOxNOX is the use of EPA Tier-2 certified engines operated as 
emergency engines as defined in 40 CFR§60.4219, and compliance with the operation and 
maintenance restrictions of 40 CFR Part 60, Subpart IIII.  In addition, the source must have written 
verification from the engine manufacturer that each engine of the same make, model, and rated 
capacity installed at the facility uses the same electronic Programmable System Parameters, i.e., 
configuration parameters, in the electronic engine control unit.  “Installed at the facility” could 
mean at the manufacturer or at the data farm because the engine manufacturer service technician 
sometimes makes the operational parameter modification/correction to the electronic engine 
controller at the data farm.  Microsoft will install engines consistent with this BACT determination.  
Ecology believes this is a reasonable approach in that this BACT requirement replaces a more 
general, common but related BACT requirement of “good combustion practices.” 
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Note:  Because control options for PM, CO, and VOCs, are available as discussed in BACT 
sectionSection 4.2., which are less costly per ton than the Tier 4 capable integrated control system 
option for those pollutants, both the SCR-only option as well as the Tier 4 capable integrated 
control system option are not addressed further within BACT. 
 

4.24.2. BACT ANALYSIS FORAnalysis for PM, CO AND, and VOC FROM DIESEL ENGINE 
EXHAUSTfrom Diesel Engine Exhaust 

 
Microsoft reviewed the available published literature and the RBLC and identified the following 
demonstrated technologies for the control of particulate matter (PM), carbon monoxide (, CO),, and 
volatile organic compounds (VOC) emissions from the proposed diesel engines: 
 

4.2.1. BACT Optionsoptions for PM, CO, and VOC from diesel engine exhaust 
 

4.2.1.4.2.1.1. Diesel Engine Exhaustparticulate filters  
 
4.2.1.1 Diesel Particulate Filters (DPFs). These add-on devices include passive and active DPFs, 
depending on the method used to clean the filters (i.e., regeneration).  Passive filters rely on a 
catalyst while active filters typically use continuous heating with a fuel burner to clean the filters.  
The use of DPFs to control diesel engine exhaust particulate emissions has been demonstrated in 
multiple engine installations worldwide.  Particulate matter reductions of up to 85% percent or more 
have been reported.  Therefore, this technology was identified as the top case control option for 
diesel engine exhaust particulate emissions from the proposed engines. 
 
Microsoft has evaluated the cost effectiveness of installing and operating DPFs on each of the 
proposed diesel engines.  The analysis indicates that the use of DPFs would cost approximately 
$304,000 to $352,000 per ton of engine exhaust particulate removed from the exhaust stream at 
MWH each year.  DPFs also remove CO and VOCs at costs of approximately $76,000 to $131,000 
and $440,000 to $614,000 per ton per year respectively.  If the cost effectiveness of DPF use is 
evaluated using the total amount of PM, CO, and VOCs reduced, the cost estimate would be 
approximately $53,500 to $82,900 per ton of pollutants removed per year.   

$82,900 per ton of pollutants removed per year. 

 
These annual estimated costs (for DPF use alone) provided by Microsoft are conservatively low 
estimates that take into account installation, tax, and shipping capital costs but assume a lower 
bound estimate for operational, labor and maintenance costs of $0, whereas an upper bound CARB 
estimate could potentially amount to an additional $282,000/year.  

$0, whereas an upper bound CARB estimate could potentially amount to an additional 

$282,000/year. 

 
Ecology concludes that use of DPF is not economically feasible for this project.  Therefore, 
Ecology agrees with the applicant that this control option can be rejected as BACT. 
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4.2.1.2. Diesel Oxidation Catalysts. oxidation catalysts 
 

4.2.1.2.This method utilizes metal catalysts to oxidize carbon monoxide, particulate matter, and 
hydrocarbons in the diesel exhaust.  Diesel oxidation catalysts (DOCs) are commercially 
available and reliable for controlling particulate matter, carbon monoxide, and hydrocarbon 
emissions from diesel engines.  While the primary  pollutant  controlled  by  DOCs  is  
carbon  monoxide,  DOCs  have  also  been 
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 demonstrated to reduce diesel engine exhaust particulate emissions, and also hydrocarbon 
emissions. 
 
Microsoft has evaluated the cost effectiveness of installing and operating DOCs on each of the 
proposed diesel engines.  The following DOC BACT cost details are provided as an example of the 
BACT and tBACT cost process that Microsoft followed for engines within this application 
(including for SCR-only, DPF-only, and Tier 4 capable integrated control system technologies). 
 

• Microsoft obtained the following recent DOC equipment costs from a vendor on November 
11, 2013:  ($52,100 for a stand-alone catalyzed DOC per single 2.5MWe5 MWe generator; 
add scaled amounts of $25,299 for a single 0.750 MWe generator, and $45,571 for four 2.0 
MWe generators).  For forty (40) 2.5MWe5 MWe generators, four (4) 2.0MWe0 MWe 
generators, and one (1) 0.750 MWe generators, this amounts to $2,291,585.  According to 
the vendor, DOC control efficiencies for this unit are CO, HC, and PM are 90%, 80%, and 
20%%, respectively. 
•  

• The subtotal becomes $2,555,117 after accounting for shipping ($114,579), WA sales tax 
($148,953), and direct on-site installation ($63,878). 
 

• After adding indirect installation costs, the total capital investment amounts to: 
•  $3,092,383.  Indirect installation costs include but are not limited to: startup fees, 

contractor fees, and performance testing. 
 

• Annualized over 25 years and included with direct annual costs based on EPA manual 
EPA/452/B-02-001, the total annual cost (capital recovery and direct annual costs) is 
estimated to be $321,639. 
 

• At the control efficiencies provided from the vendor, the annual tons per year (tpy) 
of emissions for CO (11.6 tpy), HC (2.26 tpy), and PM (3.07 tpy) become 10.4 tpy, 

•  1.8 tpy, and 0.61 tpy removed, respectively. 
 

• The last step in estimating costs for a BACT analysis is to divide the total annual costs by 
the amount of pollutants removed ($321,639 divided by 10.4 tpy for CO, etc..)..).  
 

The corresponding annual DOC cost -effectiveness value for carbon monoxideCO destruction alone is 
approximately $30,800 to $40,500 per ton.  If particulate matterPM and hydrocarbons arewere 
individually considered, the cost -effectiveness values would be equal to or exceed $524,000 and 
$178,000 per ton of pollutant removed annually, respectively.  If the cost -effectiveness of using 
DOC is evaluated using the total amount of carbon monoxide, particulate matterCO, PM, and 
hydrocarbons reduced, the cost estimate would be approximately $25,000 to $40,500 per ton of 
pollutants removed per year.   

 
These annual estimated costs (for DOC use alone) provided by Microsoft are conservatively low 
estimates that take into account installation, tax, shipping, and other capital costs as mentioned 
above, but assume a lower bound estimate for operational, labor and maintenance costs of $0, 
whereas an upper bound CARB estimate could potentially amount to an additional $28,000 per 
year.  
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Ecology concludes that use of DOC is not economically feasible for this project.  Therefore, 
Ecology agrees with the applicant that these control option can be rejected as BACT. 
 

4.2.1.3. 4.2.1.3 Three-Way Catalysts.way catalysts 
 
Three -way catalyst (TWC) technology can control CO, VOC, and NOxNOX in gasoline engines.  
However, Ecology concludes that a three-way catalyst is not feasible for this project and can be 
rejected as BACT based on a review of the following literature3::3   

 
“The TWC catalyst, operating on the principle of non-selective catalytic reduction of NOx 
by CO and HC, requires that the engine is operated at a nearly stoichiometric air to- fuel 
(A/F) ratio…  In the presence of oxygen, the three-way catalyst becomes ineffective in 
reducing NOx.  For this reason, three-way catalysts cannot be employed for NOx control on 
diesel applications, which, being lean burn engines, contain high concentrations of oxygen 
in their exhaust gases at all operating conditions.” 
 
4.2.2. 4.2.2.   BACT Determinationdetermination for PM, CO, and VOC 
 

Ecology determines BACT for particulate matter, carbon monoxide and volatile organic 
compounds is restricted operation of EPA Tier-2 certified engines operated as emergency engines 
as defined in 40 CFR §60.4219, and compliance with the operation and maintenance restrictions of 
40 CFR Part 60, Subpart IIII.  Microsoft will install engines consistent with this BACT 
determination. 
 
4.3 BACT ANALYSIS FOR SULFUR DIOXIDE FROM DIESEL ENGINE EXHAUST 

 
4.3. BACT Analysis for Sulfur Dioxide from Diesel Engine Exhaust 

 
4.3.1. BACT Optionsoptions for SO2 

 
Microsoft did not find any add-on control options commercially available and feasible for 
controlling sulfur dioxide emissions from diesel engines.  Microsoft’s proposed BACT for sulfur 
dioxide is the use of ultra-low sulfur diesel fuel (15 ppm by weight of sulfur).   
  

3 DieselNet, an online information service covering technical and business information for diesel engines, published by 
Ecopoint Inc. of Ontario, Canada (https://www.dieselnet.com). 
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4.3.2. BACT Determinationdetermination for Sulfur DioxideSO2 
 
Ecology determines that BACT for sulfur dioxide is the use of ultra-low sulfur diesel fuel 
containing no more than 15 parts per million by weight of sulfur.   
 

4.44.4. BACT ANALYSIS FORAnalysis for PM FROM COOLING TOWERSfrom Cooling 
Towers 

 
The direct contact between the cooling water and air results in entrainment of some of the liquid 
water into the air.  The resulting drift droplets contain total dissolved solids (TDS) in the cooling 
tower water, which can evaporate into air as particulate matter.  For the MWH facility, the 
recirculation water in the cooling towers will be pre-softened using the proprietary Water 
Conservation Technology International (WCTI) “pre-treatment system” to replace scale-forming 
mineral compounds (e.g., calcium and magnesium) with other non-toxic, non-scaling mineral 

 
 

3 DieselNet, an online information service covering technical and business information for diesel engines, published 
by Ecopoint Inc. of Ontario, Canada (https://www.dieselnet.com) 
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 compounds (e.g., sodium), which will allow the cooling towers to be operated with very high 
“cycles of concentration.”  Microsoft analyzed the industrial wastewater used in the cooling towers, 
which includes trace metals and chlorine disinfection byproducts, and estimates that cooling tower 
TAP emissions from all cooling towers combined (after implementing their proposed BACT in 
sectionSection 4.4.1.1) will not exceed the respective small quantity emission rates (SQERs) for any 
TAP. 
 

4.4.1. BACT Optionsoptions for PM from Cooling Towerscooling towers 
 
Microsoft reviewed the available published literature and the RBLC and identified drift eliminators 
as demonstrated technologies for the control of particulate matter (PM), from the proposed cooling 
towers.  Drift eliminators can reduce the amount of drift, and therefore the amount of particulate 
matter released into the air.  
 

4.4.1.1. Cooling Towerstowers with 0.0005 Percent Drift Efficiencypercent drift 
efficiency 

 
Microsoft proposes to use high-efficiency drift eliminators that will achieve a liquid droplet drift 
rate of no more than 0.0005 percent of the recirculation flow rate within each cooling tower.  
Microsoft estimates that by using a 0.0005 percent drift rate and a total dissolved solids (TDS) 
concentration of 69,000 mg/L, only 13 percent of the solid evaporated drift particles will be smaller 
than 2.5 microns in diameter (PM2.5), and 56 percent will be smaller than PM10 (based on sizing 
approach presenting in: “Calculating Realistic PM10 Emissions from Cooling Towers", Reisman 
and Frisbie, Environmental Progress, July 2002).  Microsoft’s original application dated January 
17, 2014, stated that a cooling tower with 0.0005 percent drift efficiency is the most efficient drift 
eliminator that is commercially available.  
 

4.4.1.2. Cooling Towerstowers with 0.0003 Percent Drift Efficiencypercent drift 
efficiency 

 
In Ecology’s 2/February 26/, 2014, incompleteness letter for the original January 2014 Microsoft 
“Oxford” application (the name at the time),); Ecology noted that a cooling tower with 0.0003 
percent drift rate was in use at the Harquahala power plant in Arizona, which is regulated by the 
Maricopa County Air Pollution Control District (APCD).  Because of this, Ecology asked 
Microsoft to defend or revise the claim in the original application stating that a cooling tower with 
0.0005 percent drift efficiency is the most efficient drift eliminator that is commercially available.  
Upon review, Microsoft’s consultant (Landau Associates) learned that the 0.0003 percent drift 
cooling tower at Harquahala is custom built for that large utility electric power plant.  It has a water 
recirculation rate of 15,000 gpm, and is not comparable to what is needed at MWH, which has a 
water recirculation rate of only 950 gpm.  When Microsoft requested price quotes for cooling 
towers with 0.0003 percent drift efficiency for the cooling towers to be used at the MWH Data 
Center, venders responded that a cooling tower with 0.0003 percent drift efficiency is not a 
commercially available product because it is below field measurement capabilities, and could not 
be proven.  According to EPA’s BACT/LAER Clearinghouse database, Microsoft found BACT 
levels for cooling towers from 0.005 percent and 0.0005 percent.  Of 30 cooling towers identified 
between 2003-2013, twenty-four had BACT determinations of 0.0005%, percent, and six had 
BACT determinations from between 0.005 percent to 0.0005 percent.  
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Thus, Ecology considers this information to be a reasonable justification to accept high efficiency 
drift eliminators rated at 0.0005 percent drift to be the most efficient drift eliminators that are 
commercially available for the induced-draft mechanical cooling towers to be used at MWH.  
Therefore, no other control options are considered. 
 

4.4.2. 4.4.2.   BACT Determinationdetermination for PM from Cooling Towerscooling towers 
 
Ecology accepts as BACT for particulate matter, cooling tower drift eliminators that can achieve a 
0.0005 percent rate.  These are the most efficient drift eliminators that are commercially available 
for the induced-draft mechanical cooling towers to be used at MWH.  As noted in this Technical 
Support Document (sectionSection 4), federal regulations require that BACT decisions are made on 
a case-by-case basis.  This specific BACT decision is based on the information provided in 
sectionSection (4.4),); including consideration of the high TDS content resulting from the anti-
scaling WCTI approach used by MWH. 
 

4.5 BEST AVAILABLE CONTROL TECHNOLOGY FOR TOXICS 
 

4.5. Best Available Control Technology for Toxics 
 
Best Available Control Technology for Toxics (tBACT) means BACT, as applied to toxic air 
pollutants (TAPs).4.4  One of the TAPs, Ammonia, is used as part of the SCR control technology 
described in sectionSection 4.1.1.1.  Another data center in Quincy has used a tBACT for ammonia 
of 15 per million volume-dry (ppmvd) at 15% Oxygen percent oxygen (O2) per engine to address 
ammonia slip.  Although BACT and tBACT are considered on a case-by-case basis as described in 
sectionSection 4, Ecology has decided, and Microsoft has agreed on a similar tBACT for ammonia 
as listed in Table 4.5.  For the rest of the TAPs that exceed small quantity emission rates (SQERs), 
the procedure for determining tBACT followed the same procedure used above for determining 
BACT.  Of the technologies Microsoft considered for BACT, the minimum estimated costs as 
applied to tBACT are as follows: 
 

• The minimum estimated costs to control diesel engine exhaust particulate (DEEP) is 
estimated to be $300,000 per ton removed. 

• The minimum estimated costscost to control NO2 is estimated to be $116,000 per ton 
removed. 
 

• The minimum estimated costscost to control CO is estimated to be $31,000 per ton removed. 
 

• The minimum estimated costs to control acrolein, which could be treated with the VOC 
treatment listed under BACT, isare estimated to be greater than approximately $200 million 
per ton. 
 

• The minimum estimated costs to control benzene, which could be treated with the VOC 
treatment listed under BACT, isare estimated to be greater than approximately $2 million 
per ton. 

 
Under state rules, tBACT is required for all toxic air pollutants for which the increase in emissions 
will exceed de minimis emission values as found in WAC 173-460-150.  Based on the information 
presented in this TSD, Ecology has determined that Table 4.5 below represents tBACT for the 
proposed project. 

4 WAC 173-460-020. 
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Table 4.5.  tBACT Determination 

 
 

 

4 WAC 173-460-020 
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Table 4.5.  tBACT Determination 

Toxic Air Pollutant tBACT 
Primary NO2 Compliance with the NOx BACT requirement 
Diesel Engine Exhaust 
Particulate 

Compliance with the PM BACT requirement 

Carbon monoxide Compliance with the CO BACT requirement 
Sulfur dioxide Compliance with the SO2 BACT requirement 
Ammonia Ammonia emissions shall not exceed 15 per million volume-dry (ppmvd) 

at 15% Oxygen (O2) per engine. 
Benzene Compliance with the VOC BACT requirement 
Toluene Compliance with the VOC BACT requirement 
Xylenes Compliance with the VOC BACT requirement 
1,3 Butadiene Compliance with the VOC BACT requirement 
Formaldehyde Compliance with the VOC BACT requirement 
Acetaldehyde Compliance with the VOC BACT requirement 
Acrolein Compliance with the VOC BACT requirement 
Benzo(a)Pyrene Compliance with the VOC BACT requirement 
Benzo(a)anthracene Compliance with the VOC BACT requirement 
Chrysene Compliance with the VOC BACT requirement 
Benzo(b)fluoranthene Compliance with the VOC BACT requirement 
Benzo(k)fluoranthene Compliance with the VOC BACT requirement 
Dibenz(a,h)anthracene Compliance with the VOC BACT requirement 
Ideno(1,2,3-cd)pyrene Compliance with the VOC BACT requirement 
Napthalene Compliance with the VOC BACT requirement 
Propylene Compliance with the VOC BACT requirement 
Fluoride Compliance with PM Cooling Tower BACT requirement 
Manganese Compliance with PM Cooling Tower BACT requirement 
Copper Compliance with PM Cooling Tower BACT requirement 
Chloroform Compliance with PM Cooling Tower BACT requirement 
Bromodichloromethane Compliance with PM Cooling Tower BACT requirement 
Bromoform Compliance with PM Cooling Tower BACT requirement 

 
 
5. AMBIENT AIR MODELING 
 
Ambient air quality impacts at and beyond the property boundary were modeled using EPA’s 
AERMOD dispersion model, with EPA’s PRIME algorithm for building downwash.   
 
The AERMOD model used the following data and assumptions: 
 

5.15.1. Five years of sequential hourly meteorological data from Moses Lake Airport were 
used.  Twice-daily upper air data from Spokane were used to define mixing heights. 
 

5.25.2. The AMS/EPA Regulatory Model Terrain Pre-processor (AERMAP) was used to 
obtain height scale, receptor base elevation, and to develop receptor grids with terrain 
effects.  For area topography required for AERMAP, Digital topographical data (in the form 
of Digital Elevation Model files) were obtained from www.webgis.com.www.webgis.com. 

 
5.3. Each 2.5 MWe generator was modeled with a stack height of 40- feet above local ground; 

each 2.0 MWe generator was modeled with a stack height of 40- feet above local ground; 
the 0.750 MWe generator was modeled with a stack height of 35- feet above local ground; 

5.3  Page 276
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5.45.4. The data center buildings, in addition to the individual generator enclosures were 
included to account for building downwash. 
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5.5. The receptor grid for the AERMOD modeling was established using a 10-meter grid 

spacing along the facility boundary extending to a distance of 350 meters from each facility 
boundary.  A grid spacing of 25 meters was used for distances of 350 meters to 800 meters 
from the boundary.  A grid spacing of 50 meters was used for distances from 500 meters to 
2000 meters from the boundary.  A grid spacing of 100 meters was used for distances 
beyond 2000 meters from the boundary. 

5.5  
5.65.6. Dispersion modeling is sensitive to the assumed stack parameters (i.e., flowrate and 

exhaust temperature).  The stack temperature and stack exhaust velocity at each generator 
stack were set to values corresponding to the engine loads for each type of testing and 
power outage. 

1 
5.7. One-hour NO2 concentrations at and beyond the facility boundary were modeled using the 

Plume Volume Molar Ratio Method (PVMRM) module, with default concentrations of 49 
parts per billion (ppb) of background ozone, and an equilibrium NO2 to NOxNOX ambient 
ratio of 90%. percent. 

5.7  
5.85.8. As described in the application, AERMOD modeling results showed the highest 1-

hour NO2 impact occurs at the unpopulated northern property line of the facility.  In order 
for the MWH Data Center to exceed the 1-hour NO2 NAAQS on any given day at any 
given receptor location, the following events must occur simultaneously: 

 • The generators must be operating with a high NOxNOX emission rate during a 
•  facility‐wide power outage affecting all 45 generators simultaneously. 
• The wind must be blowing directly toward the given receptor location. 

 
• The atmospheric dispersion conditions must be unusually poor. 

 The Washington State Department of Ecology’s (Ecology’s) stochastic Monte Carlo 

 statistical package was used to evaluate the 8th‐ highest daily 1‐hour NO2 impacts caused 
by randomly occurring emissions distributed throughout the data center.  The stochastic 

 Monte Carlo analysis considered conservatively high occurrences of two runtime events (power 
outages and maintenance activities). 
 

5.8.1. Power Outage -outage – 1‐-hour NO2 NAAQS Compliancecompliance 
 

As described in the application:  A conservatively high 4four calendar days per year of facility‐

wide 

 power outages (with the 37 primary generators operating at 100 percent load while the eight new 
 reserve generators operate at 10 percent load).  In reality, power outages at the Quincy data 

 centers occur infrequently, so a facility‐wide power outage is unlikely to actually occur more than 
1one day per year.  The emission rates assume every generator is subject to a cold start. 
 

5.8.2. Maintenance -– 1‐-hour NO2 NAAQS Compliancecompliance 
 
As described in the application:  16 days per year of electrical bypass maintenance randomly 

 distributed at various locations within the data center (with each day of electrical bypass consisting 
of four generators at 100 percent load).  This frequency is equivalent to 2two days per year of Page 278



electrical bypass at each of the eight AZ buildings.  That frequency is conservatively high, because 
Microsoft plans its transformer and switchgear maintenance in a manner so no AZ building is likely 
to require more than 1 day per year of electrical bypass.  Furthermore, Microsoft plans to conduct 
transformer and switchgear maintenance at each building on a 3‐year cycle, rather than annually as 
modeled for this analysis.  The emission rates assume every generator is subject to a cold 
start.Furthermore, 

Microsoft plans to conduct transformer and switchgear maintenance at each building on a 3‐year 
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cycle, rather than annually as modeled for this analysis.  

The emission rates assume every generator is subject to a cold start. 

5.8.3. Monte Carlo Resultsresults for 1‐-hour NO2 NAAQS Compliancecompliance 
 

Using conservative assumptions, the Monte Carlo model predicts the data center will comply 

 with the 98th‐ percentile NO2 NAAQS: 
• MWH‐only 98th‐ percentile impact 100 μg/m3 
• Regional plus local background 16 μg/m3 
• Cumulative impact 116 μg/m3 
• Allowable NAAQS limit 188 μg/m3 

 
Using more realistic operation assumptions, the Monte Carlo model predicts the data center will 
comply with an even greater margin below the 98th percentile NO2 NAAQS: 

comply with an even greater margin below the 98th‐percentile NO2 NAAQS: 

 
• MWH‐only 98th‐ percentile impact 27 μg/m3 
• Regional plus local background 16 μg/m3 
• Cumulative impact 43 μg/m3 
• Allowable NAAQS limit 188 μg/m3 
 
5.9. AERMOD Meteorological  Pre-processor  (AERMET) was  used  to  estimate boundary layer 

parameters for use in AERMOD. 
5.8  

5.95.10. AERSURFACE was used to determine the percentage of land use type around the 
facility based on albedo, Bowen ratio, and surface roughness parameters. 

  
Except for diesel engine exhaust particulate, which is predicted to exceed its ASIL, AERMOD model 
results show that no NAAQS or ASIL will be exceeded at or beyond the property boundary.   The 
modeling results as listed in the application are provided below: 
  

 
 
 
 
 
 
Criteria Pollutant 

 
Standards in µg/m3  

 
 

Maximum 
Ambient  
Impact  

Concentration  
(µg/m3) 

 
 
 
 
 
 

AERMOD 
 Filename 

 
 
 
 
 
  

Background  
Concentrations 

(µg/m3) (a) 

Maximum 
Ambient  
Impact 

Concentrati
on  

Added to 
Backgroun
d (µg/m3) (If 
Available) 

 
NAAQS(d) 

 
Primary 

 
Secondary 

Particulate Matter (PM10) 
1st-Highest 24- 
hour average 
during power 
outage with cooling 
towers 

 
 
 
 

150 

 
 
 
 

150 

 
 
 
 

26.6 

 
 
 
 
PM10_081915 

 
 
 
 

89 

 
 
 
 

116  
 

Particulate Matter (PM2.5)  

Annual average 
 

12 
 

15 
 

0.152  
 
DEEP_081815 

 
6.75  

 
6.9   
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Criteria Pollutant 

 
Standards in µg/m3  

 
 

Maximum 
Ambient  
Impact  

Concentration  
(µg/m3) 

 
 
 
 
 
 

AERMOD 
 Filename 

 
 
 
 
 
  

Background  
Concentrations 

(µg/m3) (a) 

Maximum 
Ambient  
Impact 

Concentrati
on  

Added to 
Backgroun
d (µg/m3) (If 
Available) 

 
NAAQS(d) 

 
Primary 

 
Secondary 

1st-highest 24- 
hour average for 
cooling towers and 
electrical bypass 

 
 
 
 
 

35 

 
 
 
 
 

35 

 
 
 
 
 

8.4  

 
 
 
 
 
PM25_081915(a

-e) 

 
 
 
 
 

21.7 

 
 
 
 
 

30.2 

Carbon Monoxide (CO)  

 8-hour average 10,000  205 CO_081915 482 687 

 1-hour average 40,000  421 CO_081915 842 1,263 

Nitrogen Oxides (NO2)  
 Annual average 
(b),(c) 100 100 19.4 NO2_081915 2.8 22.2 

  1-hour average 188 -- 100 
NO2-NAAQS 
Monte Carlo 16  116 

Sulfur Dioxide (SO2)  
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8-hour 

average 
 

10,000 
  

205 
 

CO_081915 
 

482 
 

687 
1-hour 

average 
 

40,000 
  

421 
 

CO_081915 
 

842 
 

1,263 
 

Nitrogen Oxides (NO2) 
Annual 

average (b),(c) 
 

100 
 

100 
 

19.4 
 

NO2_081915 
 

2.8 
 

22.2 
1-hour 

average 
 

188 
 

-- 
 

100 
NO2-NAAQS 
Monte Carlo 

 
16 

 
116 

 
Sulfur Dioxide (SO2) 

3-hour average -- 1,300 NA NA NA <1,300 

1-hour average 195 -- NA NA NA <195 
 

Toxic Air Pollutant 
 

ASIL (µg/m3) 
 
Averaging Period 

1st-Highest Ambient  
Concentration (µg/m3) 

AERMOD 
 

Filename 
DEEP 0.00333 Annual average 0.152 DEEP_081815 
NO2 470 1-hour average 606 NO2_081915 
CO 23,000 1-hour average 1,263 CO_081915 
Ammonia 70.8 24-hour average 25 CO_081915 
Acrolein 0.06 24-hour average  0.001 CO_081915 
Benzene 0.0345 Annual Average 0.001 CO_081915 
Notes:  
N/A = not applicable and/or not provided 
µg/m3 = Micrograms per cubic meter.  
ppm = Parts per million. 
ASIL = Acceptable source impact level. 
DEEP = Diesel engine exhaust, particulate 
(a) Sum of "regional background" plus "local background" values.  Regional background concentrations obtained from WSU NW 

Airquest website.  Local background concentrations derived from AERMOD modeling and include emissions from: Con Agra 
Foods, Microsoft Columbia Data Center, and the Dell Data Center. 

(b) For the purpose of determining the 3-year average, five separate models were run (one for each year of meteorological data) to 
determine the 98th percentile concentration for each year based on the NAAQS. 

(c) Annually averaged concentrations are based on the theoretical maximum annual concentration, which assumes the worst-case 
scenario that the 3-year rolling average permit limit is released entirely within a single year. 

(d) Ecology interprets compliance with the National Ambient Air Quality Standards (NAAQS) as demonstrating compliance with the 
Washington Ambient Air Quality Standards (WAAQS). 

 
 
Microsoft has demonstrated compliance with the national ambient air quality standards (NAAQS) and 
acceptable source impact levels (ASILs) except for DEEP.  As required by WAC 173-460-090, emissions 
of DEEP are further evaluated in the following section of this document. 
 
6. SECOND TIER REVIEW FOR DIESEL ENGINE EXHAUST PARTICULATE 
 

Proposed emissions of diesel engine exhaust, particulate (DEEP) and NO2 from the thirty -seven 

 (37) MWH engines exceed the regulatory trigger level for toxic air pollutantsTAPs (also called an 
Acceptable Source Impact Level, (ASIL)).).  A second tier review was required for DEEP and NO2 in 
accordance with WAC 173-460-090, and MWH was required to prepare a health impact assessment 
(HIA).  The HIA presents an evaluation of both non-cancernoncancer hazards and increased cancer risk 
attributable to MWH’s increased emissions of all identified carcinogenic compounds (including 
DEEP, NO2, and numerous other constituents), ammonia, carbon monoxide, benzene, and 
acrolein.  MWH also reported the DEEP and NO2 cumulative risks associated with MWH and 
prevailing sources in their HIA document based on a cumulative modeling approach.  The MWH 
cumulative risk study is based on proposed generators, nearby existing permitted data center sources, 
and other background sources including highways and railroads.  The MWH HIAThe MWH HIA 
document along with a brief summary of Ecology’s review will be available on Ecology’s website.  
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document along with a brief summary of Ecology’s review will be available on Ecology’s website. 

 
7. CONCLUSION 
 
Based on the above analysis, Ecology concludes that operation of the 45 generators and 32 
cooling towers will not have an adverse impact on air quality.  Ecology finds that Microsoft’s 
MWH Data Center has satisfied all requirements for NOC approval. 

 
****END OF MICROSOFT MWH TSD **** 
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STATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

 
IN THE MATTER OF APPROVING A NEW ) 
AIR CONTAMINANT SOURCE FOR  )Preliminary DeterminationAPPROVAL ORDER 
MICROSOFT CORPORATION  )                                           NO. 17AQ-E002  
MWH DATA CENTER  (FKA: OXFORD  )                 

 
TO: Brett Muhlestein, Data Center Operations Manager 

Microsoft Corporation 
1515 Port Industrial Pkwy 
Quincy, WA 98848 

 
 
On January 27, 2014, Ecology received a Notice of Construction (NOC) application submittal 
from the Microsoft Corporation (Microsoft), requesting approval for Phases 1 and 2 of a new 
facility named the Oxford Data Center located at 1515 Port Industrial Parkway in Quincy, WA. 
Approval Order 14AQ-E537 was issued on August 15, 2014. On April 8, 2016 Ecology received 
an NOC from Microsoft requesting revisions to Approval Order 14AQ-E537 and changing the 
facility name to the MWH Data Center (or MWH). The application was considered complete on 
September 20, 2016. 

 
EQUIPMENT 

 
A list of equipment for this project is provided in Tables 1.1–1.4 below. Engine sizes listed in 
Tables 1.1–1.3 are in megawatt (MWe) units with the “e” indicating “electrical” based on 
generator power ratings listed on the engine specifications provided with the application. MWe 
is the assumed engine power rating unit for all Approval Conditions related to this Order. 

 
Table 1.1. 2.5 MWe Engine & Generator Serial Numbers for Phases 1 & 2 

 
Phase/Building 

 
Unit ID 

 
Engine SN 

 
Generator SN 

Date of 
Commission 
Completion 

Primary Emergency Generators 
Ph 1/AZA, Cell 1 MWH01.AS1.AZA.CE1.XXX.GEN1 DD500650 G7J00455 11/13/2015 
“Cell 2 MWH01.AS1.AZA.CE2.XXX.GEN1 DD500647 G7J00451 11/13/2015 
“Cell 3 MWH01.AS1.AZA.CE3.XXX.GEN1 DD500655 G7J00458 11/13/2015 
“Cell 4 MWH01.AS1.AZA.CE4.XXX.GEN1 DD500642 G7J00446 11/13/2015 
Ph 1/AZB, Cell 1 MWH01.AS1.AZB.CE1.XXX.GEN1 DD500625 G7J00440 9/21/2015 
“Cell 2 MWH01.AS1.AZB.CE2.XXX.GEN1 DD500641 G7J00442 9/21/2015 
“Cell 3 MWH01.AS1.AZB.CE3.XXX.GEN1 DD500626 G7J00439 11/13/2015 
“Cell 4 MWH01.AS1.AZB.CE4.XXX.GEN1 DD500637 G7J00441 11/13/2015 
Ph 1/AZC, Cell 1 MWH01.AS1.AZC.CE1.XXX.GEN1 DD500651 G7J00456 11/13/2015 
“Cell 2 MWH01.AS1.AZC.CE2.XXX.GEN1 DD500657 G7J00457 11/13/2015 
“Cell 3 MWH01.AS1.AZC.CE3.XXX.GEN1 DD500663 G7J00459 11/13/2015 
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Table 1.1. 2.5 MWe Engine & Generator Serial Numbe rs for Phases 1 & 2 
 
Phase/Building 

 
Unit ID 

 
Engine SN 

 
Generator SN 

Date of 
Commission 
Completion 

“Cell 4 MWH01.AS1.AZC.CE4.XXX.GEN1 DD500644 G7J00447 11/13/2015 
Ph 1/AZD, Cell 1 MWH01.AS1.AZD.CE1.XXX.GEN1 DD500643 G7J00445 9/21/2015 
“Cell 2 MWH01.AS1.AZD.CE2.XXX.GEN1 DD500645 G7J00448 9/21/2015 
“Cell 3 MWH01.AS1.AZD.CE3.XXX.GEN1 DD500664 G7J00460 11/13/2015 
“Cell 4 MWH01.AS1.AZD.CE4.XXX.GEN1 DD500648 G7J00450 11/13/2015 
Ph 2/AZA, Cell 1 MWH02.AZA.CE1.GEN01    
“Cell 2 MWH02.AZA.CE2.GEN01    
“Cell 3 MWH02.AZA.CE3.GEN01    
“Cell 4 MWH02.AZA.CE4.GEN01    
Ph 2/AZB, Cell 1 MWH02.AZB.CE1.GEN01    
“Cell 2 MWH02.AZB.CE2.GEN01    
“Cell 3 MWH02.AZB.CE3.GEN01    
“Cell 4 MWH02.AZB.CE4.GEN01    
Ph 2/AZC, Cell 1 MWH02.AZC.CE1.GEN01    
“Cell 2 MWH02.AZC.CE2.GEN01    
“Cell 3 MWH02.AZC.CE3.GEN01    
“Cell 4 MWH02.AZC.CE4.GEN01    
Ph 2/AZD, Cell 1 MWH02.AZD.CE1.GEN01    
“Cell 2 MWH02.AZD.CE2.GEN01    
“Cell 3 MWH02.AZD.CE3.GEN01    
“Cell 4 MWH02.AZD.CE4.GEN01    

Reserve Emergency Generators 
 
Phase/Building 

 
Unit ID 

 
Engine SN 

 
Generator SN 

Date of 
Commission 
Completion 

Ph 1/AZA MWH01.AS1.AZA.ELECR1.GEN1    
Ph 1/AZB MWH01.AS1.AZB.ELECR1.GEN1    
Ph 1/AZC MWH01.AS1.AZC.ELECR1.GEN1    
Ph 1/AZD MWH01.AS1.AZD.ELECR1.GEN1    
Ph 2/AZA MWH02.AZA.ELECR1.GEN01    
Ph 2/AZB MWH02.AZB.ELECR1.GEN01    
Ph 2/AZC MWH02.AZC.ELECR1.GEN01    
Ph 2/AZD MWH02.AZD.ELECR1.GEN01    
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Table 1.2. 2.0 MWe Engine & Generator Serial Numbers for Phases 1 & 2 

Building Unit ID Engine SN 
Generator 

SN 

Date of 
Commission 
Completion 

CNR-A MWH01.XXX.CNA.XXX.XXX.GEN1 DD600483 G7F00184 7/27/2015 
CNR-B MWH01.XXX.CNB.XXX.XXX.GEN1 DD600485 G7F00185 7/27/2015 
CNR-C MWH01.XXX.CNC.XXX.XXX.GEN1 DD600480 G7F00186 8/31/2015 
CNR-D MWH01.XXX.CND.XXX.XXX.GEN1 DD600481 G7F00183 8/31/2015 

 
 

Table 1.3. 0.750 MWe Engine & Generator Serial Numbers for Phases 1 & 2 

 
Building 

 
Unit ID 

 
Engine SN 

 
Generator SN 

Date of 
Commission 
Completion 

Admin MWH01.XXX.AB1.XXX.XXX.GEN1 MJE03975 GDG00160 8/31/2015 
 
 

Table 1.4. Cooling Towers for Phases 1 & 2 
 

Phase/Building 
# Cooling 
Towers 

# Cells 
per Tower 

Total # Cooling 
Tower Cells 

Ph 1/AZA 4 4 16 
Ph 1/AZB 4 4 16 
Ph 1/AZC 4 4 16 
Ph 1/AZD 4 4 16 
Ph 2/AZA 4 4 16 
Ph 2/AZB 4 4 16 
Ph 2/AZC 4 4 16 
Ph 2/AZD 4 4 16 
Total 32 4 128 

 
 
 
 
PROJECT SUMMARY 

 
1. When complete, the MWH Data Center will contain four Phase 1 activity zone (AZ) 

buildings designated AZ-A, AZ-B, AZ-C, AZ-D; four core network room (CNR) buildings; 
an administrative building; and four phase 2 AZ buildings designated AZ-A, AZ-B, AZ-C, 
AZ-D. MWH Phases 1 and 2 will have forty (40) Caterpillar Model 3516C-HD-TA diesel 
powered electric emergency generators in the activity zone buildings with a power rating of 
2.5 MWe per generator, four (4) Caterpillar Model 3516C-TA diesel powered electric 
emergency generators in the CNR buildings with a power rating of 2.0 MWe per generator, 
and one (1) Caterpillar Model C27ATAAC diesel powered electric emergency generator in 
the administrative building with a power rating of 0.75 MWe. Eight (8) of the 40 combined 
Phases 1 and 2 engines rated 2.5 MWe will be reserve emergency generators (reserve 
engines). The words “engine,” or “generator” are used synonymously through the remainder 
of this permit to refer to the overall unit. Page 289



 
 
 

2. MWH will use cooling towers (Phase 1 will use SPX-Marley Model MD5008PAF2; Phase 2 
will use EVAPCO cooling towers with similar design values) to dissipate heat from the AZ 
buildings. Each cooling tower has four cells and four fans. Each of the eight AZ buildings 
will have four cooling towers for a total of thirty-two (32) cooling towers. Each of the thirty- 
two individual cooling towers has a design recirculation rate of 950 gallons per minute (gpm) 
and 143,600 cubic feet per minute (cfm). 

 
Combined Phase 1 and 2 emissions for MWH are contained in Tables 2.1 and 2.2. 

 
Table 2.1. Criteria Pollutants(b) Potential to Emit 

for Phases 1 & 2 (TPY) 
 

Pollutant 
Main Generator 

Engines 
Cooling 
Tower 

Total Facility 
Emissions 

Total particulate matter (PM) All PM2.5 23 23.8 
PM smaller than 10 microns 
in diameter (PM10) All PM2.5 12.8 13.6 

PM smaller than 2.5 microns 
in diameter (PM2.5)(a) 

0.814 2.99 3.8 

Carbon monoxide (CO) 7.3 0 7.3 
Nitrogen oxides (NOX) 33.0 0 33.0 
Volatile organic compound (VOC) 1.033 Negligible 1.033 
Sulfur dioxide (SO2) 0.069 0 0.069 
Lead Negligible 0 Negligible 
(a) All PM emissions from the generator engines are PM2.5, and all PM2.5 from the generator 
engines is considered Diesel Engine Exhaust Particulate (DEEP). 
(b) Pollutants above WAC 173-400-110(5) de minimis levels. 
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Table 2.2. Toxic Air Pollutants(c) Potential To Emit 
for Phases 1 & 2 (TPY) 

 

Pollutant 
Main Generator 

Engines 
Cooling 
Tower 

Total Facility 
Emissions 

CO 7.3 0 7.3 
Ammonia 1.14 0 1.14 
DEEP(a) 0.814 0 0.814 
SO2 0.069 0 0.069 
Primary nitrogen dioxide (NO2)(b) 3.300 0 3.3 
Benzene 3.5E-03 0 3.5E-03 
Toluene 1.3E-03 0 1.3E-03 
Xylenes 8.6E-04 0 8.6E-04 
1,3 Butadiene 1.8E-04 0 1.8E-04 
Formaldehyde 3.5E-04 0 3.5E-04 
Acetaldehyde 1.1E-04 0 1.1E-04 
Acrolein 3.5E-05 0 3.5E-05 
Benzo(a)pyrene 1.2E-06 0 1.2E-06 
Benzo(a)anthracene 2.8E-06 0 2.8E-06 
Chrysene 6.9E-06 0 6.9E-06 
Benzo(b)fluoranthene 5.0E-06 0 5.0E-06 
Benzo(k)fluoranthene 9.8E-07 0 9.8E-07 
Dibenz(a,h)anthracene 1.6E-06 0 1.6E-06 
Ideno(1,2,3-cd)pyrene 1.9E-06 0 1.9E-06 
Napthalene 5.8E-04 0 5.8E-04 
Propylene 1.3E-02 0 1.3E-02 
Fluoride 0 4.8E-03 4.8E-03 
Manganese 0 4.6E-04 4.6E-04 
Copper 0 1.6E-04 1.6E-04 
Chloroform 0 2.6E-04 2.6E-04 
Bromodichloromethane 0 2.6E-04 2.6E-04 
Bromoform 0 6.9E-03 6.9E-03 
(a) DEEP is considered filterable (front-half) particulate emissions. 
(b) NO2 is assumed to be equal to 10 percent of the total NOX emitted. 
(c) Pollutants above WAC 173-460-150 de minimis levels. 

 
 
DETERMINATIONS 

 
In relation to this project, the Washington State Department of Ecology (Ecology), pursuant to 
Revised Code of Washington (RCW) 70.94.152, Washington Administrative Code (WAC) 173- 
460-040, and WAC 173-400-110, makes the following determinations: 
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1. The project, if constructed and operated as herein required, will be in accordance with 
applicable rules and regulations, as set forth in Chapter 173-400 WAC, and Chapter 173-460 
WAC, and the operation thereof, at the location proposed, will not emit pollutants in 
concentrations that will endanger public health. 

 
2. The proposed project, if constructed and operated as herein required, will meet applicable air 

quality requirements as defined below: 
 

  Table 2a.1 Best Available Control Technology (BACT) Determinations   
Pollutant(s) BACT Determination 

 
 
 
 
PM, CO, and VOCs 

a. Use of EPA Tier 2 certified engines installed and 
operated as emergency engines, as defined in 40 
CFR Section 60.4219. 

b. Compliance with the operation and maintenance 
restrictions of 40 CFR Part 60, Subpart IIII. 

c. Use of high-efficiency drift eliminators which achieve 
a liquid droplet drift rate of no more than 0.0005 
percent of the recirculation flow rate within each 
cooling tower. 

 
 
NOX 

a. Use of EPA Tier 2 certified engines installed and 
operated as emergency engines, as defined in 40 
CFR Section 60.4219, and satisfy the written 
verification requirements of Approval Condition 2.5. 

b. Compliance with the operation and maintenance 
restrictions of 40 CFR Part 60, Subpart IIII. 

SO2 
Use of ultra-low sulfur diesel fuel containing no more 
than 15 parts per million by weight of sulfur. 

 

3. The  proposed  project,  if  constructed  and  operated  as  herein  required,  will  utilize  Best 
Available Control Technology for toxic air pollutants (TAPs) (tBACT) as defined below: 

 
  Table 3.1 tBACT Determinations   

TAPs tBACT Determination 
Acetaldehyde, CO, acrolein, benzene, 
benzo(a)pyrene, 1,3-butadiene, DEEP, 
formaldehyde, toluene, total PAHs, 
xylenes, chrysene, benzo(a)anthracene, 
napthalene, benzo(b)fluoranthene, 
propylene, dibenz(a,h)anthracene, 
Ideno(1,2,3-cd)pyrene, fluoride, 
manganese, copper, chloroform, 
bromodichloromethane, bromoform, 

 
 
 
 
Compliance with the VOC and PM BACT requirement. 

Ammonia No more than 15 parts per million volume-dry (ppmvd) 
at 15 percent oxygen per engine. 

NO2 Compliance with the NOX BACT requirement. 
SO2 Compliance with the SO2 BACT requirement. 
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4. In accordance with WAC 173-460-090, a second tier health risk analysis has been submitted 
by the applicant for DEEP and NO2 ambient impacts. Ecology has concluded that this project 
has satisfied all requirements of a second tier analysis. 

 
THEREFORE, IT IS ORDERED that the project as described in the NOC application and 
more specifically detailed in plans, specifications, and other information submitted to Ecology is 
approved for construction and operation, provided the following conditions are met: 

 
APPROVAL CONDITIONS 

 
1. ADMINISTRATIVE CONDITION 

 
1.1. Notice of Construction Approval Order No. 14AQ-E537 is rescinded and replaced 

entirely with this Approval Order. 
 

1.2. The emergency engine generators approved for operation by this Order are to be used 
solely for those purposes authorized for emergency generators under 40 CFR 60, Subpart 
IIII. This includes the hourly operation requirements described in 40 CFR 60.4211(f), 
except that there shall be no operation of this equipment to produce power for demand- 
response arrangements, peak shaving arrangements, nor to provide power as part of a 
financial arrangement with another entity, nor to supply power to the grid. 

 
1.3. The MWH Data Center shall coordinate engine maintenance and testing schedules with 

Dell and the Microsoft Columbia Data Center in Quincy to minimize overlap between 
data center scheduled testing. Microsoft shall maintain records of the coordination 
communications with the other data centers, and those communications shall be 
available for review by Ecology. 

 
2. EQUIPMENT RESTRICTIONS 

 
2.1. The thirty-two 2.5 primary MWe engine, eight 2.5 MWe reserve engines, four 2.0 MWe 

engines, and the single 0.750 MWe engine shall be operated in accordance with 
applicable 40 CFR 60, Subpart IIII requirements including but not limited to: 
certification by the manufacturer to meet the 40 CFR 89 EPA Tier 2 emissions levels as 
required by 40 CFR 60.4202; and installed and operated as emergency engines, as 
defined in 40 CFR 60.4219. 

 
2.1.1. At the time of the effective date of this permit, Tier 4 interim and Tier 4 final 

certified engines (as specified in 40 CFR 1039.102 Table 7 and 40 CFR 1039.101 
Table 1, respectively), are not required for 0.750 MWe, 2.0 MWe, and 2.5 MWe 
electrical generators used for emergency purposes as defined in 40 CFR 60.4219 in 
attainment areas in Washington State. Any engines installed at the MWH Data 
Center after Tier 4 or other limits are implemented by EPA for emergency 
generators, shall meet the applicable specifications as required by EPA at the time 
the emergency engines are installed. 
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2.2. Each engine must be equipped with selective catalytic reduction (SCR) and catalyzed 
diesel particulate filter (DPF) controls to meet the emission requirements of EPA Tier 4 
engines. The only engines and electrical generating units approved for operation at the 
MWH Data Center are those listed in Tables 1.1–1.3 above. 

 
2.3. Replacement of failed engines with identical engines (same manufacturer and model) 

requires notification prior to installation, but will not require NOC unless there is an 
emission rate increase from the replacement engines. 

 
2.4. The thirty-two 2.5 MWe engine and eight 2.5 MWe reserve engine exhaust stack 

dimensions shall be greater than or equal to 40 feet above ground level, no more than 22 
inches in diameter, and approximately 12 feet above roof height. The four 2.0 MWe 
engine-generator exhaust stack heights shall be greater than or equal to 40 feet above 
ground level, no more than 22 inches in diameter, and approximately 19 feet above roof 
height. The one 0.750 MWe engine-generator exhaust stack height shall be greater than 
or equal to 35 feet above ground level, no more than 14 inches in diameter, and 
approximately 12 feet above roof height. 

 
2.5. In addition to meeting EPA Tier 2 certification requirements, the source must have 

written verification from the engine manufacturer that each engine of the same make, 
model, and rated capacity installed at the facility uses the same electronic Programmable 
System Parameters, i.e., configuration parameters, in the electronic engine control unit. 

 
3. OPERATING LIMITATIONS 

 
3.1. Fuel consumption at the MWH Data Center facility shall be limited to a total of 615,000 

gallons per year and 148,000 gallons per day of diesel fuel equivalent to on-road 
specification No. 2 distillate fuel oil (less than 0.00150 weight percent sulfur). Total 
facility annual fuel consumption may be averaged over a three (3) year period using 
monthly rolling totals. 

 
3.2. The thirty-seven (37) MWH Data Center primary engines and eight reserve engines shall 

not exceed the following load specific engine hour limits: 
 

3.2.1. Each engine shall not exceed 86 hours per year of operation averaged across all 
generators in service over a 36-month rolling average. If a reserve engine is used 
to temporarily replace a primary engine during a power outage, then the actual 
runtime for the reserve engine at an electrical load exceeding zero load shall be 
deducted from the primary engine’s allowable runtime. 
 

3.2.2. Each reserve engine shall not exceed 40 hours per year for purposes other than 
stack testing or power outages, averaged across all reserve generators in service 
over a 36 month rolling period. 
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3.2.3. For commissioning events, each engine shall not exceed a one-time total of 50 
hours of operation over a full range of loads, averaged over all facility engines 
commissioned in that year. 
 

3.2.4. Stack testing shall be conducted according to the testing requirements and the 
schedule in Approval Condition 4. Each engine shall operate no more than 45 
hours per stack testing event. If more than 45 hours are needed for re-testing to 
satisfy Approval Condition 4.4, those hours should be deducted from other 
preapproved hours in Approval Condition 3.2. Additional operation of the 
engines for the purpose of emissions testing beyond the operating time and fuel 
consumption limits authorized by this Order will be considered by Ecology upon 
request in writing. 

 
3.2.5. Daily generator usage of all generators combined (including reserve engines), 

shall not exceed a maximum limit of 160 generator hours per calendar day, except 
during up to four days per year of emergency power outage. 

 
3.3. All of the 32 Phase 1 and 2 cooling towers shall comply with the following conditions: 

 
3.3.1. Each individual cooling tower unit shall use a mist eliminator that meets the 

BACT determination for PM of Section 2(c) of this Order. 
 

3.3.2. Chemicals containing hexavalent chromium cannot be used to pre-treat the 
cooling tower makeup water. 

 
4. GENERAL TESTING AND MAINTENANCE REQUIREMENTS 

 
4.1. The MWH Data Center will follow engine-manufacturer’s recommended diagnostic 

testing and maintenance procedures to ensure that each of the thirty-two (32) 2.5 MWe 
primary engines, eight (8) reserve engines, four (4) 2.0 MWe engines, and one (1) 0.750 
MWe engines will conform to applicable engine specifications in Approval Condition 
2.1 and applicable emission specifications in Approval Condition 5 throughout the life of 
each engine. 

 
4.2. Any emission testing performed to verify conditions of this Approval Order or for 

submittal to Ecology in support of this facility’s operations, requires that Microsoft 
comply with all requirements in 40 CFR 60.8 except subsection (g). 40 CFR 60.8(g) 
may be required by Ecology at their discretion. A test plan will be submitted to Ecology 
at least 30 days prior to testing that will include a testing protocol for Ecology approval 
that includes the following information: 

 
4.2.1. The location and Unit ID of the equipment proposed to be tested. 

 
4.2.2. The operating parameters to be monitored during the test. 
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4.2.3. A description of the source including manufacturer, model number, design 

capacity of the equipment and the location of the sample ports or test locations. 
 

4.2.4. Time and date of the test and identification and qualifications of the personnel 
involved. 

 
4.2.5. A description of the test methods or procedures to be used. 

 
 

4.3. The MWH Data Center shall source test engines as described in Approval Order 4.4 
to show compliance with emission limits in Table 4. 

 
4.4. The following testing requirements are for ammonia, PM, NOX, CO, and non-

methane hydro-carbons (NMHC). The test methods in Table 4 shall be used for each 
test event unless an alternate method is proposed by Microsoft and approved in 
writing by Ecology prior to the test. Test reports shall be submitted to Ecology as 
provided in Condition 9.5 of this Order. 

 
Table 4. Emission Limits and Testing Requirements 

 
Pollutant 

 
Load Test 

 
Test Method(a) 

 
Emission Limits 

Compliance 
Test 

Frequency 

PM Five-load 
weighted avg. 

EPA Method 5 or alternative 
method from 40CFR1065 0.03 g/kW-hr 

 
 
 
 

See 
Approval 

Conditions 
4.4.4, 4.4.5, 
4.4.6, and 

4.4.7. 

NOX 
Five-load 
weighted avg. 

EPA Method 7E, or alternative 
method from 40CFR1065 0.67 g/kW-hr 

CO Five-load 
weighted avg. 

EPA Method 10, or alternative 
method from 40CFR1065 3.5 g/kW-hr 

NMHC/ 
VOC 

Five-load 
weighted avg. 

EPA Method 25A and EPA 
Method 18; or alternative method 
from 40CFR1065 

 
0.19 g/kW-hr 

 
Ammonia 

 
100%-load (± 
2%) 

BAAQMD Method ST-1B or EPA 
Method 320 or EPA CTM-027; or 
alternative method suitable for 
use with 40CFR1065 

0.19 lb/hr (0.75 MWe) 
0.48 lb/hr (2.0 MWe) 
0.61 lb/hr (2.5 MWe) 

(a) In lieu of these requirements, Microsoft may propose an alternative test protocol to Ecology in writing 
for approval. 

 
 

4.4.1. For the five load tests, testing shall be performed at each of the five engine 
torque load levels described in Table 2 of Appendix B to Subpart E of 40 
CFR Part 89, and data shall be reduced to a single-weighted average value 
using the weighting factors specified in Table 2. Each test run shall be done 
within 2 percent of the target load value (e.g., the test runs for the nominal 
10 percent load condition shall be done at loads from 8 to 12 percent). 
Microsoft may replace the dynamometer requirement in Subpart E of 40 CFR 
Part 89 with corresponding measurement of gen-set electrical output to derive 
horsepower output. 
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4.4.2. For all tests, the F-factor described in Method 19 shall be used to calculate 
exhaust flow rate through the exhaust stack, except that EPA Method 2 shall 
be used to calculate the flow rate for purposes of particulate testing (Method 2 
is not required if 40 CFR 1065 is used). The fuel meter data, as measured 
according to Approval Condition 4.5, shall be included in the test report, 
along with the emissions calculations. 
 

4.4.3. Three test runs shall be conducted for each engine, except as allowed by the 
sampling protocol from 40 CFR 1065. Each run must last at least 60 minutes 
except as allowed by the sampling protocol from 40 CFR 1065. Analyzer data 
shall be recorded at least once every minute during the test. Engine run time and 
horsepower output and fuel usage shall be recorded during each test run for each 
load and shall be included in the test report. 
 

4.4.4. For new engine families models or manufacturers other than those in Tables 1.1, 
1.2, and 1.3, at least one representative engine from each manufacturer and 
each size engine from each manufacturer shall be tested as soon as possible after 
commissioning and before it becomes operational. 

 
4.4.5. The 0.750 MWe engine shall be tested within 12 months of the date of this 

permit. 
 

4.4.6. At least one of the 2.0 MWe engines shall be tested within 12 months of the date 
of this permit. 

 
4.4.7. Every 60 months after the June 2016 source test, Microsoft shall test at least one 

2.5 MWe engine, including the engine with the most operating hours as long as it 
is a different engine from that which was tested during the previous 60 month 
interval testing. 
 

4.4.8. In the event that any source test of a 2.0 MWe or a 2.5 MWe engine shows non- 
compliance with any applicable Table 4 emission standards for the engines 
specified in Approval Condition 2.1, Microsoft shall repair or replace the engine 
and repeat the test on the same engine plus two additional equivalent engines. If 
the 0.750 MWe engine fails a test, it must be repaired or replaced and retested. 

 
4.4.9. In addition to Conditions 4.4.4., 4.4.5, 4.4.6, 4.4.7, and 4.4.8, at least one reserve 

engine must be testing within 12 months of operation. after commissioning and 
before it becomes operational. The testing method(s) and procedures for the 
reserve engine(s) must be pre- approved by Ecology. 

 
 

4.5. Each engine shall be equipped with a properly installed and maintained non-resettable 
meter that records total operating hours. 
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4.6. Each engine shall be connected to a properly installed and maintained fuel flow 

monitoring system (either physical or generator manufacturer provided software) that 
records the amount of fuel consumed by the engine. 

 
5. EMISSION LIMITS 

 
The thirty-two (32) primary 2.5 MWe engine, the eight (8) reserve engines, the four (4) 2.0 
MWe engine-generators, and the one (1) 0.750 MWe engine-generator shall meet the follow 
emission rate limitations: 

 
5.1. Each emergency engine shall not exceed the applicable emission limits in Table 4. 

 

5.2. Total annual facility-wide emissions shall not exceed the 36-month rolling average emission 
estimates for PM10, PM2.5, CO, NOx, VOC, SO2, DEEP, NO2, and ammonia as listed in 
Tables 2.1 and 2.2. 

 
5.3. Visual emissions from each diesel engine exhaust stack shall be no more than five 

percent, with the exception of a ten (10) minute period after unit start-up. Visual 
emissions shall be measured by using the procedures contained in 40 CFR 60, Appendix 
A, Method 9. 

 
 

5.4. The actual 1-hour aggregate NOx emissions from all engines operating in any hour shall 
not exceed 575 lbs. Actual NOx emissions shall be based on algebraic equations of the 
most accurate load-specific NOx emission factors available. 

 
6. OPERATION AND MAINTENANCE MANUALS 

 
A site-specific O&M manual for the MWH Data Center facility equipment shall be 
developed and followed. Manufacturer’s operating instructions and design specifications for 
the engines, generators, cooling towers, and associated equipment shall be included in the 
manual. The manual shall include the manufacturer’s recommended procedures for low-load 
generator operation. The O&M manual shall be updated to reflect any modifications of the 
equipment or its operating procedures. Emissions that result from failure to follow the 
operating procedures contained in the O&M manual or manufacturer's operating instructions 
may be considered proof that the equipment was not properly installed, operated, and/or 
maintained 

 
6.1. The O&M manual for the diesel engines, engine exhaust control equipment, cooling 

towers, and associated equipment shall at a minimum include: 
 

6.1.1 Manufacturer’s testing and maintenance procedures that will ensure that each 
individual engine (and engine exhaust control equipment) will conform to the 
EPA Emission Standards appropriate for that engine (and engine exhaust control 
equipment) throughout the life of the engine (and engine exhaust control 
equipment). 
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6.1.2. Normal operating parameters and design specifications. 

 
6.1.3. Operating maintenance schedule. 

 
6.1.4. Specification sheet for cooling towers verifying 0.0005 percent drift rating, water 

flow, air flow, makeup water rate, and a list of chemicals used to pre-treat cooling 
tower makeup water. 

 
7. SUBMITTALS 

 
All notifications, reports, and other submittals shall be sent to: 

Washington State Department of Ecology 

Air Quality Program 
4601 N. Monroe Street 
Spokane, WA 99205-1295 
Or: 
Emissions.inventory@ecy.wa.gov 

 
8. RECORDKEEPING 

 
All records, O&M manual, and procedures developed under this Order shall be organized in 
a readily accessible manner and cover a minimum of the most recent 60-month period except 
as required for stack testing in Condition 8.3. Any records required to be kept under the 
provisions of this Order shall be provided within 30 days to Ecology upon request. The 
following records are required to be collected and maintained. 

 
8.1. Fuel receipts with amount of diesel and sulfur content for each delivery to the facility. 

 
8.2. Monthly, annual, and 36-month rolling fuel usage. 

8.3. Monthly, annual, and 36-month rolling hours of operation for each diesel engine. The 
cumulative hours of operation for each engine shall be maintained for the life of the 
engine while at Microsoft, and shall include which engines have been stack tested, and 
the report information from Condition 9.5. 

 
8.4. Annual number of start-ups for each diesel engine. 

 
8.5. Annual gross electrical power in MWe generated by facility-wide operation of the 

emergency backup electrical generators. 
 

8.6. Record of each operational period for each engine with the following information: 
 

8.6.1. Date of engine operation, 
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8.6.2. engine unit ID, 
 

8.6.3. reason for operating: an operational period for an engine will be identified as one 
of the following reasons for operating: EMERGENCY SITUATIONS, STACK 
TESTING, COMMISSIONING, MAINTENANCE CHECKS, READINESS 
TESTING, DEVIATION OF VOLTAGE OR FREQUENCY, or UNSPECIFIED 
NON-EMERGENCY SITUATIONS, 

 
8.6.4. duration of operation, and percent of generator electrical load, for each category 

of generator load 
 

8.6.5. For each unplanned power outage that activates 30 or more engines in an hour, 
record the actual 1-hour NOx emission rate from all operating engines, as provided 
in Conditions 5.4 and 9.2.6. 

 
8.7. Upset condition log for each emission unit (the 45 engines and 32 cooling towers) and 

their respective control units that include unit ID, date, time, duration of upset, cause, 
and corrective action. 

 
8.8 Applicable recordkeeping for emergency engines required by 40 CFR Part 60, Subpart IIII 

Section 60.4214 (b),(c), and (d). 
 

8.9 Air quality complaints received from the public or other entity, the affected emissions 
units and any actions taken by Microsoft in response to those complaints. 

 
9 REPORTING 

 
9.1 The serial number, manufacturer make and model, and standby capacity for each engine 

and generator, and the engine build date will be submitted prior to installation of each 
engine. 

 
9.2 The following information will be submitted to the AQP at the address in Condition 7 

above by January 31 of each calendar year to report operating conditions for  the 
previous calendar year. This information may be submitted with annual emissions 
information requested by the AQP. 

 
9.2.1 Monthly, annual, and 36-month rolling total summary of all air contaminant 

emissions for pollutants listed in Tables 2.1 and 2.2 of this permit. 
 
9.2.2 Monthly, annual, and 36-month rolling facility-wide generator hours of operation. 

 
9.2.3 Gross power generation with annual total as specified in Approval Condition 8.5. 

 
9.2.4 Monthly, annual, and 36-month rolling total summary of fuel usage (in gallons) 

compared to Condition 3.1. 
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9.2.5 Calendar year annual total runtime hours. 
 

9.2.6 For each power outage operating scenario described in Condition 8.6.5, the 
aggregate NOx emission rate for all operating engines during each hour in which 
the NOx emission rate exceeds 575 lbs/hour 

 
9.3 Written notification that the O&M manual described in Approval Condition 6 has been 

developed and updated within 60 days after the issuance of this Order. A copy of the 
most current O&M manual will be provided to Ecology if requested. 

 
9.4 Any air quality complaints resulting from operation of the emissions units or activities 

shall be promptly assessed and addressed. A record shall be maintained of Microsoft 
Corporation’s action to investigate the validity of the complaint and what, if any, 
corrective action was taken in response to the complaint. Ecology shall be notified 
within three (3) days of receipt of any such complaint. 

 
9.5 Stack test reports of any engine shall be submitted to Ecology within 45 days of 

completion of the test and shall include, at a minimum, the following information: 
 

9.5.1 The information from Conditions 4.2.3, 4.2.4, and 4.2.5 including field and 
analytical laboratory data, quality assurance/quality control procedures and 
documentation. 

 
9.5.2 A summary of results, reported in units and averaging periods consistent with the 

applicable emission standard or limit. 
 
9.5.3 A summary of control system or equipment operating conditions. 

 
9.5.4 A summary of operating parameters for the diesel engines being tested. 

 
9.5.5 Copies of field data and example calculations. 

 
9.5.6 Chain of custody information. 

 
9.5.7 Calibration documentation 

 
9.5.8 Discussion of any abnormalities associated with the results. 

 
9.5.9 A  statement  signed  by  the  senior  management  official  of  the  testing  firm 

certifying the validity of the source test report. 
 

9.6 Microsoft shall notify Ecology by e-mail or in writing within 24 hours of any engine 
operation of greater than 60 minutes if such engine operation occurs as the result of a 
power outage or other unscheduled operation. 
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10 GENERAL CONDITIONS 

 
10.1 Commencing/Discontinuing Construction and/or Operations: This Approval 

Order shall become void if construction of Phase 1 is not commenced within eighteen 
(18) months following the date of this Approval Order, or if Phase 2 is not 
commenced within eighteen (18) months following completion of commissioning of 
the final engine in Phase 1. No additional engines shall be installed, if construction of 
both phases is discontinued for a period of eighteen (18) months, or if operation of 
backup emergency diesel electric generators are is discontinued at the facility for 
a period of eighteen (18) months, unless prior written notification is received by 
Ecology at the address in Condition 7 above. 

 
10.2 Compliance Assurance Access: Access to the source by representatives of Ecology 

or the EPA shall be permitted upon request. Failure to allow such access is grounds 
for enforcement action under the federal Clean Air Act or the Washington State Clean 
Air Act, and may result in revocation of this Approval Order. 

 
10.3 Availability of Order and O&M Manual: Legible copies of this Order and the 

O&M manual shall be available to employees in direct operation of the emergency 
diesel electric generators, and cooling towers, and be available for review  upon 
request by Ecology. 

 
10.4 Equipment Operation: Operation of the generator units, cooling towers, and related 

equipment shall be conducted in compliance with all data and specifications 
submitted as part of the NOC application and in accordance with the O&M manual, 
unless otherwise approved in writing by Ecology. 

 
10.5 Modifications: Any modification to the generators, engines, or cooling towers and 

their related equipment’s operating or maintenance procedures, contrary to 
information in the NOC application, shall be reported to Ecology at least 60 days 
before such modification.  Such modification may require a new or amended NOC 
Approval Order. 

 
10.6 Quincy Community Assessment 2017: On or before July 1, 2017, Microsoft shall 

submit to Ecology a protocol for a health risk assessment that analyzes the public health 
risk to Quincy residents from DEEP emissions in the Quincy area, including emissions 
from data center engines, highways, locomotives and other source categories. Microsoft 
shall submit the completed health risk assessment to Ecology within 90 days of Ecology's 
approval of the risk assessment protocol. Ecology may extend this deadline for good 
cause. The study shall model the locations in the community that experience the highest 
exposure to DEEP emissions, estimate the health risks associated with that exposure, and 
apportion the health risks among contributing source categories. In preparing the study 
Microsoft may collaborate with other owners of diesel engines in or near  Quincy. 
Ecology shall review the assessment and take appropriate action based on the results. 
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10.7 Activities Inconsistent with the NOC Application and this Approval Order: Any 
activity undertaken by the permittee or others, in a manner that is inconsistent with 
the NOC application and this Order, shall be subject to Ecology enforcement under 
applicable regulations. 

 
10.8 Obligations under Other Laws or Regulations: Nothing in this Approval Order 

shall be construed to relieve the permittee of its obligations under any local, state, or 
federal laws or regulations. 

 
All plans, specifications, and other information submitted to Ecology relative to this project and 
further documents and any authorizations or approvals or denials in relation thereto shall be kept 
at the Eastern Regional Office of the Department of Ecology in the "Air Quality Controlled 
Sources" files, and by such action shall be incorporated herein and made a part thereof. 

 
Authorization may be modified, suspended, or revoked in whole or part for cause including, 
but not limited to the following: 

 
1. Violation of any terms or conditions of this authorization; 
2. Obtaining this authorization by misrepresentation or failure to disclose fully all relevant 

fact. 
 

The provisions of this authorization are severable and, if any provision of this authorization, 
or application of any provisions of their circumstances, and the remainder of this 
authorization, shall not be affected thereby. 

 

 YOUR RIGHT TO APPEAL   

You have a right to appeal this Approval Order to the Pollution Control Hearing Board (PCHB) 
within 30 days of the date of receipt of this Approval Order. The appeal process is governed by 
Chapter 43.21B RCW and Chapter 371-08 WAC. “Date of receipt” is defined in RCW 
43.21B.001(2). 

 
 

To appeal you must do the following within 30 days of the date of receipt of this Approval 
Order: 

 
• File your appeal and a copy of this Approval Order with the PCHB (see addresses 

below).  Filing means actual receipt by the PCHB during regular business hours. 

• Serve a copy of your appeal and this Approval Order on Ecology in paper form - by mail 
or in person.  (See addresses below.) E-mail is not accepted. 

 
You must also comply with other applicable requirements in Chapter 43.21B RCW and Chapter 
371-08 WAC. 
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 ADDRESS AND LOCATION INFORMATION   
 

Street Addresses Mailing Addresses 
 

Department of Ecology 
Attn: Appeals Processing Desk 
300 Desmond Drive SE 
Lacey, WA 98503 

 
Department of Ecology 
Attn: Appeals Processing Desk 
P.O. Box 47608 
Olympia, WA 98504-7608 

Pollution Control Hearings Board 
1111 Israel Road SW, Suite 301 
Tumwater, WA 98501 

Pollution Control Hearings Board 
P.O. Box 40903 
Olympia, WA 98504-0903 

 

For additional information visit the Environmental Hearings Office Website: 
http://www.eho.wa.gov 

 
To find laws and agency rules visit the Washington State Legislature Website: 
http://www1.leg.wa.gov/CodeReviser 
DATED this xx 26th day of January 20162017, at Spokane, Washington. 
Prepared By: Approved By: 

 
 

   
Gary J. Huitsing, P.E.  Karen K. Wood, Section Manager 
Science and Engineering Section  Regional Air Quality Section 
Air Quality Program 
Department of Ecology 

 Eastern Regional Office 
Department of Ecology 

State of Washington  State of Washington 
                Kathy Taylor, Deputy Program Manager 
              Air Quality Program 
              Department of Ecology 
              State of Washington 
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STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
PO Box 47600 •Olympia, WA 98504-7600 • 360-407-6000 

711 for Washington Relay Service • Persons with a speech disability can call 877-833-6341 

January 26, 2017 

Mr. Brett Muhlestein 
Data Center Operations Manager 
Microsoft Corporation 
1515 Port Industrial Parkway 
Quincy, WA 98848 

Dear Mr. Muhlestein: 

Ecology has processed your air quality permit (Notice of Construction) application for the 
installation of forty-five (45) electric generators powered by diesel engines to provide emergency 

I 
backup power for the MWH Data Center in Quincy. 

Please review the enclosed Approval Order (Order) carefully, as you are required to comply with 
all of its conditions. You may appeal the Order. The, appeal procedures are described in the 
Order. 

Ecology is committed to streamlining our permitting procedures and to maintaining a high level 
of staff responsiveness and assistance to permit applicants. We encourage you to provide 
Ecology with feedback. To help us provide better service to you and our applicants, please 
complete the short survey online at: 

www.ecy.wa.gov/programs/air/permit_register/Permitting_Feedback.htm 

If you have any questions, please contact me at kathy.taylor@ecy.wa.gov or (360) 407-7115. 

Sincerely, 

~ 
Kathy Taylor, Ph.D. 
Air Quality Deputy Program Manager 

Enclosure 
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STATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

 
IN THE MATTER OF APPROVING A NEW )    
AIR CONTAMINANT SOURCE FOR            ) APPROVAL ORDER  
MICROSOFT CORPORATION                ) NO. 17AQ-E002 
MWH DATA CENTER   (FKA: OXFORD) ) 

  
 
TO: Brett Muhlestein, Data Center Operations Manager    

Microsoft Corporation 
1515 Port Industrial Pkwy 
Quincy, WA 98848 
 
 

On January 27, 2014, Ecology received a Notice of Construction (NOC) application submittal 
from the Microsoft Corporation (Microsoft), requesting approval for Phases 1 and 2 of a new 
facility named the Oxford Data Center located at 1515 Port Industrial Parkway in Quincy, WA.  
Approval Order 14AQ-E537 was issued on August 15, 2014.  On April 8, 2016 Ecology received 
an NOC from Microsoft requesting revisions to Approval Order 14AQ-E537 and changing the 
facility name to the MWH Data Center (or MWH).  The application was considered complete on 
September 20, 2016. 
 
EQUIPMENT 
 
A list of equipment for this project is provided in Tables 1.1–1.4 below.  Engine sizes listed in 
Tables 1.1–1.3 are in megawatt (MWe) units with the “e” indicating “electrical” based on 
generator power ratings listed on the engine specifications provided with the application.  MWe 
is the assumed engine power rating unit for all Approval Conditions related to this Order. 
 

Table 1.1.  2.5 MWe Engine & Generator Serial Numbers for Phases 1 & 2 

Phase/Building Unit ID Engine 
SN 

Generator 
SN 

Date of 
Commission 
Completion 

Primary Emergency Generators 
Ph 1/AZA, Cell 1 MWH01.AS1.AZA.CE1.XXX.GEN1 DD500650 G7J00455 11/13/2015 
“Cell 2 MWH01.AS1.AZA.CE2.XXX.GEN1 DD500647 G7J00451 11/13/2015 
“Cell 3 MWH01.AS1.AZA.CE3.XXX.GEN1 DD500655 G7J00458 11/13/2015 
“Cell 4 MWH01.AS1.AZA.CE4.XXX.GEN1 DD500642 G7J00446 11/13/2015 
Ph 1/AZB, Cell 1 MWH01.AS1.AZB.CE1.XXX.GEN1 DD500625 G7J00440 9/21/2015 
“Cell 2 MWH01.AS1.AZB.CE2.XXX.GEN1 DD500641 G7J00442 9/21/2015 
“Cell 3 MWH01.AS1.AZB.CE3.XXX.GEN1 DD500626 G7J00439 11/13/2015 
“Cell 4 MWH01.AS1.AZB.CE4.XXX.GEN1 DD500637 G7J00441 11/13/2015 
Ph 1/AZC, Cell 1 MWH01.AS1.AZC.CE1.XXX.GEN1 DD500651 G7J00456 11/13/2015 
“Cell 2 MWH01.AS1.AZC.CE2.XXX.GEN1 DD500657 G7J00457 11/13/2015 
“Cell 3 MWH01.AS1.AZC.CE3.XXX.GEN1 DD500663 G7J00459 11/13/2015 
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Table 1.1.  2.5 MWe Engine & Generator Serial Numbers for Phases 1 & 2 

Phase/Building Unit ID Engine 
SN 

Generator 
SN 

Date of 
Commission 
Completion 

“Cell 4 MWH01.AS1.AZC.CE4.XXX.GEN1 DD500644 G7J00447 11/13/2015 
Ph 1/AZD, Cell 1 MWH01.AS1.AZD.CE1.XXX.GEN1 DD500643 G7J00445 9/21/2015 
“Cell 2 MWH01.AS1.AZD.CE2.XXX.GEN1 DD500645 G7J00448 9/21/2015 
“Cell 3 MWH01.AS1.AZD.CE3.XXX.GEN1 DD500664 G7J00460 11/13/2015 
“Cell 4 MWH01.AS1.AZD.CE4.XXX.GEN1 DD500648 G7J00450 11/13/2015 
Ph 2/AZA, Cell 1 MWH02.AZA.CE1.GEN01    
“Cell 2 MWH02.AZA.CE2.GEN01    
“Cell 3 MWH02.AZA.CE3.GEN01    
“Cell 4 MWH02.AZA.CE4.GEN01    
Ph 2/AZB, Cell 1 MWH02.AZB.CE1.GEN01    
“Cell 2 MWH02.AZB.CE2.GEN01    
“Cell 3 MWH02.AZB.CE3.GEN01    
“Cell 4 MWH02.AZB.CE4.GEN01    
Ph 2/AZC, Cell 1 MWH02.AZC.CE1.GEN01    
“Cell 2 MWH02.AZC.CE2.GEN01    
“Cell 3 MWH02.AZC.CE3.GEN01    
“Cell 4 MWH02.AZC.CE4.GEN01    
Ph 2/AZD, Cell 1 MWH02.AZD.CE1.GEN01    
“Cell 2 MWH02.AZD.CE2.GEN01    
“Cell 3 MWH02.AZD.CE3.GEN01    
“Cell 4 MWH02.AZD.CE4.GEN01    

Reserve Emergency Generators 

Phase/Building Unit ID Engine 
SN 

Generator 
SN 

Date of 
Commission 
Completion 

Ph 1/AZA MWH01.AS1.AZA.ELECR1.GEN1    
Ph 1/AZB MWH01.AS1.AZB.ELECR1.GEN1    
Ph 1/AZC MWH01.AS1.AZC.ELECR1.GEN1    
Ph 1/AZD MWH01.AS1.AZD.ELECR1.GEN1    
Ph 2/AZA MWH02.AZA.ELECR1.GEN01    
Ph 2/AZB MWH02.AZB.ELECR1.GEN01    
Ph 2/AZC MWH02.AZC.ELECR1.GEN01    
Ph 2/AZD MWH02.AZD.ELECR1.GEN01    
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Table 1.2.  2.0 MWe Engine & Generator Serial Numbers for Phases 1 & 2 

Building Unit ID Engine SN Generator 
SN 

Date of 
Commission 
Completion 

CNR-A MWH01.XXX.CNA.XXX.XXX.GEN1 DD600483 G7F00184 7/27/2015 
CNR-B MWH01.XXX.CNB.XXX.XXX.GEN1 DD600485 G7F00185 7/27/2015 
CNR-C MWH01.XXX.CNC.XXX.XXX.GEN1 DD600480 G7F00186 8/31/2015 
CNR-D MWH01.XXX.CND.XXX.XXX.GEN1 DD600481 G7F00183 8/31/2015 

 
 

Table 1.3.  0.750 MWe Engine & Generator Serial Numbers for Phases 1 & 2 

Building Unit ID Engine 
SN 

Generator 
SN 

Date of Commission 
Completion 

Admin MWH01.XXX.AB1.XXX.XXX.GEN1 MJE03975 GDG00160 8/31/2015 
 
 

Table 1.4.  Cooling Towers for Phases 1 & 2 
    

Phase/Building 
# Cooling 
Towers 

# Cells 
per Tower 

Total # Cooling 
Tower Cells 

    
Ph 1/AZA 4 4 16 
Ph 1/AZB 4 4 16 
Ph 1/AZC 4 4 16 
Ph 1/AZD 4 4 16 
Ph 2/AZA 4 4 16 
Ph 2/AZB 4 4 16 
Ph 2/AZC 4 4 16 
Ph 2/AZD 4 4 16 
Total 32 4 128 

 
 
PROJECT SUMMARY 
 
1. When complete, the MWH Data Center will contain four Phase 1 activity zone (AZ) 

buildings designated AZ-A, AZ-B, AZ-C, AZ-D; four core network room (CNR) buildings; 
an administrative building; and four phase 2 AZ buildings designated AZ-A, AZ-B, AZ-C, 
AZ-D.  MWH Phases 1 and 2 will have forty (40) Caterpillar Model 3516C-HD-TA diesel 
powered electric emergency generators in the activity zone buildings with a power rating of 
2.5 MWe per generator, four (4) Caterpillar Model 3516C-TA diesel powered electric 
emergency generators in the CNR buildings with a power rating of 2.0 MWe per generator, 
and one (1) Caterpillar Model C27ATAAC diesel powered electric emergency generator in 
the administrative building with a power rating of 0.75 MWe. Eight (8) of the 40 combined 
Phases 1 and 2 engines rated 2.5 MWe will be reserve emergency generators (reserve 
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engines). The words “engine,” or “generator” are used synonymously through the remainder 
of this permit to refer to the overall unit. 
 

2. MWH will use cooling towers (Phase 1 will use SPX-Marley Model MD5008PAF2; Phase 2 
will use EVAPCO cooling towers with similar design values) to dissipate heat from the AZ 
buildings.  Each cooling tower has four cells and four fans.  Each of the eight AZ buildings 
will have four cooling towers for a total of thirty-two (32) cooling towers.  Each of the thirty-
two individual cooling towers has a design recirculation rate of 950 gallons per minute (gpm) 
and 143,600 cubic feet per minute (cfm). 

 
Combined Phase 1 and 2 emissions for MWH are contained in Tables 2.1 and 2.2. 
 

Table 2.1.  Criteria Pollutants(b) Potential to Emit 
for Phases 1 & 2 (TPY) 

    

Pollutant 
 Generator 

Engines 
Cooling 
Tower 

Total Facility 
Emissions 

    
Total particulate matter (PM) All PM2.5 23 23.8 
PM smaller than 10 microns 
in diameter (PM10) All PM2.5 12.8 13.6 

PM smaller than 2.5 microns 
in diameter (PM2.5)(a) 0.814 2.99 3.8 

Carbon monoxide (CO) 7.3 0 7.3 
Nitrogen oxides (NOX) 33.0 0 33.0 
Volatile organic compound (VOC) 1.033 Negligible 1.033 
Sulfur dioxide (SO2) 0.069 0 0.069 
Lead Negligible 0 Negligible 
(a) All PM emissions from the generator engines are PM2.5, and all PM2.5 from the generator engines is 
considered Diesel Engine Exhaust Particulate (DEEP). 
(b) Pollutants above WAC 173-400-110(5) de minimis levels. 
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Table 2.2.  Toxic Air Pollutants(c) Potential To Emit 
for Phases 1 & 2 (TPY) 

    

Pollutant 
Generator 
Engines 

Cooling 
Tower 

Total Facility 
Emissions 

    
CO 7.3 0 7.3 
Ammonia 1.14 0 1.14 
DEEP(a) 0.814 0 0.814 
SO2 0.069 0 0.069 
Primary nitrogen dioxide (NO2)(b)  3.300 0 3.3 
Benzene 3.5E-03 0 3.5E-03 
Toluene 1.3E-03 0 1.3E-03 
Xylenes 8.6E-04 0 8.6E-04 
1,3 Butadiene 1.8E-04 0 1.8E-04 
Formaldehyde 3.5E-04 0 3.5E-04 
Acetaldehyde 1.1E-04 0 1.1E-04 
Acrolein 3.5E-05 0 3.5E-05 
Benzo(a)pyrene 1.2E-06 0 1.2E-06 
Benzo(a)anthracene 2.8E-06 0 2.8E-06 
Chrysene 6.9E-06 0 6.9E-06 
Benzo(b)fluoranthene 5.0E-06 0 5.0E-06 
Benzo(k)fluoranthene 9.8E-07 0 9.8E-07 
Dibenz(a,h)anthracene 1.6E-06 0 1.6E-06 
Ideno(1,2,3-cd)pyrene 1.9E-06 0 1.9E-06 
Napthalene 5.8E-04 0 5.8E-04 
Propylene 1.3E-02 0 1.3E-02 
Fluoride 0 4.8E-03 4.8E-03 
Manganese 0 4.6E-04 4.6E-04 
Copper 0 1.6E-04 1.6E-04 
Chloroform 0 2.6E-04 2.6E-04 
Bromodichloromethane  0 2.6E-04 2.6E-04 
Bromoform 0 6.9E-03 6.9E-03 
(a) DEEP is considered filterable (front-half) particulate emissions. 
(b) NO2 is assumed to be equal to 10 percent of the total NOX emitted. 
(c) Pollutants above WAC 173-460-150 de minimis levels. 

 
 
DETERMINATIONS 
 
In relation to this project, the Washington State Department of Ecology (Ecology), pursuant to 
Revised Code of Washington (RCW) 70.94.152, Washington Administrative Code (WAC) 173-
460-040, and WAC 173-400-110, makes the following determinations: 
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1. The project, if constructed and operated as herein required, will be in accordance with 
applicable rules and regulations, as set forth in Chapter 173-400 WAC, and Chapter 173-460 
WAC, and the operation thereof, at the location proposed, will not emit pollutants in 
concentrations that will endanger public health. 

 
2. The proposed project, if constructed and operated as herein required, will meet applicable air 

quality requirements as defined below: 
 

Table 2a.1 Best Available Control Technology (BACT) Determinations 
Pollutant(s) BACT Determination 

PM, CO, and 
VOCs 

a. Use of EPA Tier 2 certified engines installed and operated as emergency 
engines, as defined in 40 CFR Section 60.4219. 

b. Compliance with the operation and maintenance restrictions of 40 CFR Part 60, 
Subpart IIII. 

c. Use of high-efficiency drift eliminators which achieve a liquid droplet drift rate of 
no more than 0.0005 percent of the recirculation flow rate within each cooling 
tower.   

NOX 

a. Use of EPA Tier 2 certified engines installed and operated as emergency engines, 
as defined in 40 CFR Section 60.4219, and satisfy the written verification 
requirements of Approval Condition 2.5. 

b. Compliance with the operation and maintenance restrictions of 40 CFR Part 60, 
Subpart IIII. 

SO2 Use of ultra-low sulfur diesel fuel containing no more than 15 parts per million by 
weight of sulfur. 

 
 

3. The proposed project, if constructed and operated as herein required, will utilize Best 
Available Control Technology for toxic air pollutants (TAPs) (tBACT) as defined below: 

 
Table 3.1 tBACT Determinations 

TAPs tBACT Determination 
Acetaldehyde, CO, acrolein, benzene, 
benzo(a)pyrene, 1,3-butadiene, DEEP, 
formaldehyde, toluene, total PAHs, 
xylenes, chrysene, benzo(a)anthracene, 
napthalene, benzo(b)fluoranthene, 
propylene, dibenz(a,h)anthracene, 
Ideno(1,2,3-cd)pyrene, fluoride, 
manganese, copper, chloroform, 
bromodichloromethane, bromoform,  

Compliance with the VOC and PM BACT requirement.   

Ammonia No more than 15 parts per million volume-dry (ppmvd) 
at 15 percent oxygen per engine. 

NO2 Compliance with the NOX BACT requirement. 
SO2 Compliance with the SO2 BACT requirement. 

 
 

4. In accordance with WAC 173-460-090, the applicant has submitted a second tier health risk 
analysis for DEEP and NO2 ambient impacts.  Ecology has concluded that this project has 
satisfied all requirements of a second tier analysis. 
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THEREFORE, IT IS ORDERED that the project as described in the NOC application and 
more specifically detailed in plans, specifications, and other information submitted to Ecology is 
approved for construction and operation, provided the following conditions are met: 
 
APPROVAL CONDITIONS 
 
1. ADMINISTRATIVE CONDITION 

 
1.1. Notice of Construction Approval Order No. 14AQ-E537 is rescinded and replaced 

entirely with this Approval Order. 
 

1.2. The emergency engine generators approved for operation by this Order are to be used 
solely for those purposes authorized for emergency generators under 40 CFR 60, Subpart 
IIII. This includes the hourly operation requirements described in 40 CFR 60.4211(f), 
except that there shall be no operation of this equipment to produce power for demand-
response arrangements, peak shaving arrangements, nor to provide power as part of a 
financial arrangement with another entity, nor to supply power to the grid. 
 

1.3. The MWH Data Center shall coordinate engine maintenance and testing schedules with 
Dell and the Microsoft Columbia Data Center in Quincy to minimize overlap between 
data center scheduled testing.  Microsoft shall maintain records of the coordination 
communications with the other data centers, and those communications shall be 
available for review by Ecology. 

 
2. EQUIPMENT RESTRICTIONS 

 
2.1. The thirty-two 2.5 primary MWe engine, eight 2.5 MWe reserve engines, four 2.0 MWe 

engines, and the single 0.750 MWe engine shall be operated in accordance with 
applicable 40 CFR 60, Subpart IIII requirements including but not limited to: 
certification by the manufacturer to meet the 40 CFR 89 EPA Tier 2 emissions levels as 
required by 40 CFR 60.4202; and installed and operated as emergency engines, as 
defined in 40 CFR 60.4219.   
 

2.1.1. At the time of the effective date of this permit, Tier 4 interim and Tier 4 final 
certified engines (as specified in 40 CFR 1039.102 Table 7 and 40 CFR 1039.101 
Table 1, respectively), are not required for 0.750 MWe, 2.0 MWe, and 2.5 MWe 
electrical generators used for emergency purposes as defined in 40 CFR 60.4219 in 
attainment areas in Washington State.  Any engines installed at the MWH Data 
Center after Tier 4 or other limits are implemented by EPA for emergency 
generators, shall meet the applicable specifications as required by EPA at the time 
the emergency engines are installed. 
 

2.2. Each engine must be equipped with selective catalytic reduction (SCR) and catalyzed 
diesel particulate filter (DPF) controls to meet the emission requirements of EPA Tier 4 
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engines.  The only engines and electrical generating units approved for operation at the 
MWH Data Center are those listed in Tables 1.1–1.3 above. 

 
2.3. Replacement of failed engines with identical engines (same manufacturer and model) 

requires notification prior to installation, but will not require NOC unless there is an 
emission rate increase from the replacement engines. 

 
2.4. The thirty-two 2.5 MWe engine and eight 2.5 MWe reserve engine exhaust stack 

dimensions shall be greater than or equal to 40 feet above ground level, no more than 22 
inches in diameter, and approximately 12 feet above roof height.  The four 2.0 MWe 
engine-generator exhaust stack heights shall be greater than or equal to 40 feet above 
ground level, no more than 22 inches in diameter, and approximately 19 feet above roof 
height.  The one 0.750 MWe engine-generator exhaust stack height shall be greater than 
or equal to 35 feet above ground level, no more than 14 inches in diameter, and 
approximately 12 feet above roof height. 

 
2.5. In addition to meeting EPA Tier 2 certification requirements, the source must have 

written verification from the engine manufacturer that each engine of the same make, 
model, and rated capacity installed at the facility uses the same electronic Programmable 
System Parameters, i.e., configuration parameters, in the electronic engine control unit. 

 
3. OPERATING LIMITATIONS 

 
3.1. Fuel consumption at the MWH Data Center facility shall be limited to a total of 615,000 

gallons per year and 148,000 gallons per day of diesel fuel equivalent to on-road 
specification No. 2 distillate fuel oil (less than 0.00150 weight percent sulfur).  Total 
facility annual fuel consumption may be averaged over a three (3) year period using 
monthly rolling totals.  
 

3.2. The thirty-seven (37) MWH Data Center primary engines and eight reserve engines shall 
not exceed  the following load specific engine hour limits: 

 
3.2.1. Each engine shall not exceed 86 hours per year of operation averaged across all 

generators in service over a 36-month rolling average. If a reserve engine is used 
to temporarily replace a primary engine during a power outage, then the actual 
runtime for the reserve engine shall be deducted from the primary engine’s 
allowable runtime.  
 

3.2.2. Each reserve engine shall not exceed 40 hours per year for purposes other than 
stack testing or power outages, averaged across all reserve generators in service 
over a 36-month rolling period. 
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3.2.3. For commissioning events, each engine shall not exceed a one-time total of 50 
hours of operation over a full range of loads, averaged over all facility engines 
commissioned in that year. 
 

3.2.4. Stack testing shall be conducted according to the testing requirements and the 
schedule in Approval Condition 4.  Each engine shall operate no more than 45 
hours per stack testing event. If more than 45 hours are needed for re-testing to 
satisfy Approval Condition 4.4, those hours should be deducted from other 
preapproved hours in Approval Condition 3.2.  Additional operation of the 
engines for the purpose of emissions testing beyond the operating time and fuel 
consumption limits authorized by this Order will be considered by Ecology upon 
request in writing. 

 
3.2.5. Daily generator usage of all generators combined (including reserve engines), 

shall not exceed a maximum limit of 160 generator hours per calendar day, except 
during up to four days per year of emergency power outage. 

 
3.3. All of the 32 Phase 1 and 2 cooling towers shall comply with the following conditions: 

 
3.3.1. Each individual cooling tower unit shall use a mist eliminator that meets the 

BACT determination for PM of Section 2(c) of this Order. 
 

3.3.2. Chemicals containing hexavalent chromium cannot be used to pre-treat the 
cooling tower makeup water. 

 
4. GENERAL TESTING AND MAINTENANCE REQUIREMENTS 

 
4.1. The MWH Data Center will follow engine-manufacturer’s recommended diagnostic 

testing and maintenance procedures to ensure that each of the thirty-two (32) 2.5 MWe 
primary engines, eight (8) reserve engines, four (4) 2.0 MWe engines, and one (1) 0.750 
MWe engines will conform to applicable engine specifications in Approval Condition 
2.1 and applicable emission specifications in Approval Condition 5 throughout the life of 
each engine. 
 

4.2. Any emission testing performed to verify conditions of this Approval Order or for 
submittal to Ecology in support of this facility’s operations, requires that Microsoft 
comply with all requirements in 40 CFR 60.8 except subsection (g).  40 CFR 60.8(g) 
may be required by Ecology at their discretion.  A test plan will be submitted to Ecology 
at least 30 days prior to testing that will include  a testing protocol for Ecology approval 
that includes the following information: 

 
4.2.1. The location and Unit ID of the equipment proposed to be tested. 

 
4.2.2. The operating parameters to be monitored during the test. 
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4.2.3. A description of the source including manufacturer, model number, design 
capacity of the equipment and the location of the sample ports or test locations. 
 

4.2.4. Time and date of the test and identification and qualifications of the personnel 
involved. 

 
4.2.5. A description of the test methods or procedures to be used. 
 

4.3. The MWH Data Center shall source test engines as described in Approval Order 4.4 to 
show compliance with emission limits in Table 4.  
 

4.4. The following testing requirements are for ammonia, PM, NOX, CO, and non-methane 
hydro-carbons (NMHC).  The test methods in Table 4 shall be used for each test event 
unless an alternate method is proposed by Microsoft and approved in writing by Ecology 
prior to the test.  Test reports shall be submitted to Ecology as provided in Condition 9.5 
of this Order. 

 
Table 4.  Emission Limits and Testing Requirements 

Pollutant Load Test Test Method(a) Emission 
Limits 

Compliance Test 
Frequency 

PM 
Five-load 
weighted 
avg. 

EPA Method 5 or alternative method 
from 40CFR1065 

0.03 g/kW-
hr 

See Approval 
Conditions 4.4.4, 
4.4.5, 4.4.6, and 

4.4.7. 

NOX 
Five-load 
weighted 
avg. 

EPA Method 7E, or alternative 
method from 40CFR1065 

0.67 g/kW-
hr 

CO 
Five-load 
weighted 
avg. 

EPA Method 10, or alternative 
method from 40CFR1065 3.5 g/kW-hr 

NMHC/ 
VOC 

Five-load 
weighted 
avg. 

EPA Method 25A and EPA Method 
18; or alternative method from 
40CFR1065 

0.19 g/kW-
hr 

Ammonia 100%-load 
(± 2%) 

BAAQMD Method ST-1B or EPA 
Method 320 or EPA CTM-027; or 
alternative method suitable for use 
with 40CFR1065 

0.19 lb/hr 
(0.75 MWe) 
0.48 lb/hr 
(2.0 MWe) 
0.61 lb/hr 
(2.5 MWe) 

(a) In lieu of these requirements, Microsoft may propose an alternative test protocol to Ecology in 
writing for approval. 

 
 

4.4.1. For the five load tests, testing shall be performed at each of the five engine torque 
load levels described in Table 2 of Appendix B to Subpart E of 40 CFR Part 89, 
and data shall be reduced to a single-weighted average value using the weighting 
factors specified in Table 2.  Each test run shall be done within 2 percent of the 
target load value (e.g., the test runs for the nominal 10 percent load condition 
shall be done at loads from 8 to 12 percent).  Microsoft may replace the 
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dynamometer requirement in Subpart E of 40 CFR Part 89 with corresponding 
measurement of gen-set electrical output to derive horsepower output. 
 

4.4.2. For all tests, the F-factor described in Method 19 shall be used to calculate 
exhaust flow rate through the exhaust stack, except that EPA Method 2 shall be 
used to calculate the flow rate for purposes of particulate testing (Method 2 is not 
required if 40CFR1065 is used).  The fuel meter data, as measured according to 
Approval Condition 4.5, shall be included in the test report, along with the 
emissions calculations. 
 

4.4.3. Three test runs shall be conducted for each engine, except as allowed by the 
sampling protocol from 40 CFR 1065.  Each run must last at least 60 minutes 
except as allowed by the sampling protocol from 40 CFR 1065.  Analyzer data 
shall be recorded at least once every minute during the test.  Engine run time and 
horsepower output and fuel usage shall be recorded during each test run for each 
load and shall be included in the test report. 

   
4.4.4. For new engine models or manufacturers other than those in Tables 1.1, 1.2, and 

1.3, at least one representative engine from each manufacturer and each size 
engine from each manufacturer shall be tested as soon as possible after 
commissioning and before it becomes operational. 

 
4.4.5. The 0.750 MWe engine shall be tested within 12 months of the date of this 

permit. 
  

4.4.6. At least one of the 2.0 MWe engines shall be tested within 12 months of the date 
of this permit. 

  
4.4.7. Every 60 months after the June 2016 source test, Microsoft shall test at least one 

2.5 MWe engine, including the engine with the most operating hours as long as it 
is a different engine from that which was tested during the previous 60 month 
interval testing. 

  
4.4.8. In the event that any source test of a 2.0 MWe or a 2.5 MWe engine shows non-

compliance with any applicable Table 4 emission standards for the engines 
specified in Approval Condition 2.1, Microsoft shall repair or replace the engine 
and repeat the test on the same engine plus two additional equivalent engines.  If 
the 0.750 MWe engine fails a test, it must be repaired or replaced and retested. 

  
4.4.9. In addition to Conditions 4.4.4., 4.4.5, 4.4.6, 4.4.7, and 4.4.8, at least one reserve 

engine must be tested within 12 months of operation.  The testing method(s) and 
procedures for the reserve engine(s) must be pre-approved by Ecology. 

 
4.5. Each engine shall be equipped with a properly installed and maintained non-resettable 

meter that records total operating hours. 
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4.6. Each engine shall be connected to a properly installed and maintained fuel flow 
monitoring system (either physical or generator manufacturer provided software) that 
records the amount of fuel consumed by the engine. 

 
5. EMISSION LIMITS 

 
The thirty-two (32) primary 2.5 MWe engine, the eight (8) reserve engines, the four (4) 2.0 
MWe engine-generators, and the one (1) 0.750 MWe engine-generator shall meet the follow 
emission rate limitations: 
 
5.1. Each emergency engine shall not exceed the applicable emission limits in Table 4. 

 
5.2. Total annual facility-wide emissions shall not exceed the 36-month rolling average emission 

estimates for PM10, PM2.5, CO, NOX, VOC, SO2, DEEP, NO2, and ammonia as listed in 
Tables 2.1 and 2.2. 

 
5.3. Visual emissions from each diesel engine exhaust stack shall be no more than five 

percent, with the exception of a ten (10) minute period after unit start-up.  Visual 
emissions shall be measured by using the procedures contained in 40 CFR 60, Appendix 
A, Method 9. 

 
5.4. The actual 1-hour aggregate NOX emissions from all engines operating in any hour shall 

not exceed 575 lb.  Actual NOX emissions shall be based on algebraic equations of the 
most accurate load-specific NOX emission factors available. 

 
6. OPERATION AND MAINTENANCE MANUALS 

 
A site-specific O&M manual for the MWH Data Center facility equipment shall be 
developed and followed.  Manufacturer’s operating instructions and design specifications for 
the engines, generators, cooling towers, and associated equipment shall be included in the 
manual.  The manual shall include the manufacturer’s recommended procedures for low-load 
generator operation. The O&M manual shall be updated to reflect any modifications of the 
equipment or its operating procedures. Emissions that result from failure to follow the 
operating procedures contained in the O&M manual or manufacturer's operating instructions 
may be considered proof that the equipment was not properly installed, operated, and/or 
maintained   

 
6.1. The O&M manual for the diesel engines, engine exhaust control equipment, cooling 

towers, and associated equipment shall at a minimum include: 
 

6.1.1. Manufacturer’s testing and maintenance procedures that will ensure that each 
individual engine (and engine exhaust control equipment) will conform to the EPA 
Emission Standards appropriate for that engine (and engine exhaust control 
equipment) throughout the life of the engine (and engine exhaust control 
equipment). 
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6.1.2. Normal operating parameters and design specifications. 
 

6.1.3. Operating maintenance schedule. 
 
6.1.4. Specification sheet for cooling towers verifying 0.0005 percent drift rating, water 

flow, airflow, makeup water rate, and a list of chemicals used to pre-treat cooling 
tower makeup water. 

 
7. SUBMITTALS 

 
All notifications, reports, and other submittals shall be sent to: 
 
Washington State Department of Ecology 
Air Quality Program 
4601 N. Monroe Street 
Spokane, WA 99205-1295 
Or: 
Emissions.inventory@ecy.wa.gov 
 

8. RECORDKEEPING 
 

All records, O&M manual, and procedures developed under this Order shall be organized in 
a readily accessible manner and cover a minimum of the most recent 60-month period except 
as required for stack testing in Condition 8.3.  Any records required to be kept under the 
provisions of this Order shall be provided within 30 days to Ecology upon request. The 
following records are required to be collected and maintained. 

 
8.1. Fuel receipts with amount of diesel and sulfur content for each delivery to the facility. 

 
8.2. Monthly, annual, and 36-month rolling fuel usage. 

 
8.3. Monthly, annual, and 36-month rolling hours of operation for each diesel engine.  The 

cumulative hours of operation for each engine shall be maintained for the life of the 
engine while at Microsoft, and shall include which engines have been stack tested, and 
the report information from Condition 9.5.  

 
8.4. Annual number of start-ups for each diesel engine. 

 
8.5. Annual gross electrical power in MWe generated by facility-wide operation of the 

emergency backup electrical generators. 
 

8.6. Record of each operational period for each engine with the following information: 
 
8.6.1. Date of engine operation, 
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8.6.2. engine unit ID, 
 

8.6.3. reason for operating: an operational period for an engine will be identified as one 
of the following reasons for operating:  EMERGENCY SITUATIONS, STACK 
TESTING, COMMISSIONING, MAINTENANCE CHECKS,  READINESS 
TESTING, DEVIATION OF VOLTAGE OR FREQUENCY, or UNSPECIFIED 
NON-EMERGENCY SITUATIONS, 

 
8.6.4. duration of operation, and percent of generator electrical load, for each category 

of generator load 
 

8.6.5. For each unplanned power outage that activates 30 or more engines in an hour, 
record the actual 1-hour NOX emission rate from all operating engines, as provided 
in Conditions 5.4 and 9.2.6.  

 
8.7. Upset condition log for each emission unit (the 45 engines and 32 cooling towers) and 

their respective control units that include unit ID, date, time, duration of upset, cause, 
and corrective action. 
 

8.8. Applicable recordkeeping for emergency engines required by 40 CFR Part 60, Subpart 
IIII Section 60.4214 (b), (c), and (d). 

 
8.9. Air quality complaints received from the public or other entity, the affected emissions 

units and any actions taken by Microsoft in response to those complaints. 
 

9. REPORTING 
 

9.1. The serial number, manufacturer make and model, and standby capacity for each engine 
and generator, and the engine build date will be submitted prior to installation of each 
engine. 
 

9.2. The following information will be submitted to the AQP at the address in Condition 7 
above by January 31 of each calendar year to report operating conditions for the 
previous calendar year.  This information may be submitted with annual emissions 
information requested by the AQP. 

 
9.2.1. Monthly, annual, and 36-month rolling total summary of all air contaminant 

emissions for pollutants listed in Tables 2.1 and 2.2 of this permit. 
 

9.2.2. Monthly, annual, and 36-month rolling facility-wide generator hours of operation. 
 
9.2.3. Gross power generation with annual total as specified in Approval Condition 8.5. 
 
9.2.4. Monthly, annual, and 36-month rolling total summary of fuel usage (in gallons) 

compared to Condition 3.1. 
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9.2.5. Calendar year annual total runtime hours. 
 

9.2.6. For each power outage operating scenario described in Condition 8.6.5, the 
aggregate NOX emission rate for all operating engines during each hour in which the 
NOX emission rate exceeds 575 lb/hour. 

 
9.3. Written notification that the O&M manual described in Approval Condition 6 has been 

developed and updated within 60 days after the issuance of this Order.  A copy of the 
most current O&M manual will be provided to Ecology if requested. 
 

9.4. Any air quality complaints resulting from operation of the emissions units or activities 
shall be promptly assessed and addressed.  A record shall be maintained of Microsoft 
Corporation’s action to investigate the validity of the complaint and what, if any, 
corrective action was taken in response to the complaint.  Ecology shall be notified 
within three (3) days of receipt of any such complaint. 

 
9.5. Stack test reports of any engine  shall be submitted to Ecology within 45 days of 

completion of the test and shall include, at a minimum, the following information: 
 
9.5.1. The information from Conditions 4.2.3, 4.2.4, and 4.2.5 including field and 

analytical laboratory data, quality assurance/quality control procedures and 
documentation. 
 

9.5.2. A summary of results, reported in units and averaging periods consistent with the 
applicable emission standard or limit. 

 
9.5.3. A summary of control system or equipment operating conditions. 
 
9.5.4. A summary of operating parameters for the diesel engines being tested. 
 
9.5.5. Copies of field data and example calculations. 
 
9.5.6. Chain of custody information. 
 
9.5.7. Calibration documentation. 
 
9.5.8. Discussion of any abnormalities associated with the results. 
 
9.5.9. A statement signed by the senior management official of the testing firm 

certifying the validity of the source test report. 
 

9.6. Microsoft shall notify Ecology by e-mail or in writing within 24 hours of any engine 
operation of greater than 60 minutes if such engine operation occurs as the result of a 
power outage or other unscheduled operation.   
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10. GENERAL CONDITIONS 
 
10.1. Commencing/Discontinuing Construction and/or Operations:  This Approval 

Order shall become void if construction of Phase 1 is not commenced within eighteen 
(18) months following the date of this Approval Order, or if Phase 2 is not commenced 
within eighteen (18)  months following completion of commissioning of the final engine 
in Phase 1.  No additional engines shall be installed, if construction of both phases is 
discontinued for a period of eighteen (18) months, or if operation of backup emergency 
diesel electric generators is discontinued at the facility for a period of eighteen (18) 
months, unless prior written notification is received by Ecology at the address in 
Condition 7 above. 
 

10.2. Compliance Assurance Access:  Access to the source by representatives of 
Ecology or the EPA shall be permitted upon request.  Failure to allow such access is 
grounds for enforcement action under the federal Clean Air Act or the Washington State 
Clean Air Act, and may result in revocation of this Approval Order. 

 
10.3. Availability of Order and O&M Manual:  Legible copies of this Order and the 

O&M manual shall be available to employees in direct operation of the emergency diesel 
electric generators, and cooling towers, and be available for review upon request by 
Ecology. 

 
10.4. Equipment Operation:  Operation of the generator units, cooling towers, and 

related equipment shall be conducted in compliance with all data and specifications 
submitted as part of the NOC application and in accordance with the O&M manual, 
unless otherwise approved in writing by Ecology. 

 
10.5. Modifications:  Any modification to the generators, engines, or cooling towers 

and their related equipment’s operating or maintenance procedures, contrary to 
information in the NOC application, shall be reported to Ecology at least 60 days before 
such modification.  Such modification may require a new or amended NOC Approval 
Order. 

 
10.6. Quincy Community Assessment 2017:  On or before July 1, 2017, Microsoft shall 

submit to Ecology a protocol for a health risk assessment that analyzes the public health risk 
to Quincy residents from DEEP emissions in the Quincy area, including emissions from data 
center engines, highways, locomotives and other source categories.  Microsoft shall submit 
the completed health risk assessment to Ecology within 90 days of Ecology's approval of the 
risk assessment protocol.  Ecology may extend this deadline for good cause.  The study shall 
model the locations in the community that experience the highest exposure to DEEP 
emissions, estimate the health risks associated with that exposure, and apportion the health 
risks among contributing source categories.  In preparing the study, Microsoft may 
collaborate with other owners of diesel engines in or near Quincy.  Ecology shall review the 
assessment and take appropriate action based on the results. 
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10.7. Activities Inconsistent with the NOC Application and this Approval Order:  
Any activity undertaken by the permittee or others, in a manner that is inconsistent with 
the NOC application and this Order, shall be subject to Ecology enforcement under 
applicable regulations. 

 
10.8. Obligations under Other Laws or Regulations:  Nothing in this Approval 

Order shall be construed to relieve the permittee of its obligations under any local, state, 
or federal laws or regulations. 

 
All plans, specifications, and other information submitted to Ecology relative to this project and 
further documents and any authorizations or approvals or denials in relation thereto shall be kept 
at the Eastern Regional Office of the Department of Ecology in the "Air Quality Controlled 
Sources" files, and by such action shall be incorporated herein and made a part thereof. 
 

Authorization may be modified, suspended, or revoked in whole or part for cause including, 
but not limited to the following: 
 
1. Violation of any terms or conditions of this authorization; 

2. Obtaining this authorization by misrepresentation or failure to disclose fully all relevant 
fact. 

 
The provisions of this authorization are severable and, if any provision of this authorization, 
or application of any provisions of their circumstances, and the remainder of this 
authorization, shall not be affected thereby. 
 

YOUR RIGHT TO APPEAL 

You have a right to appeal this Approval Order to the Pollution Control Hearing Board (PCHB) 
within 30 days of the date of receipt of this Approval Order.  The appeal process is governed by 
Chapter 43.21B RCW and Chapter 371-08 WAC.  “Date of receipt” is defined in RCW 
43.21B.001(2). 

To appeal you must do the following within 30 days of the date of receipt of this Approval 
Order: 
 

• File your appeal and a copy of this Approval Order with the PCHB (see addresses 
below).  Filing means actual receipt by the PCHB during regular business hours.  

• Serve a copy of your appeal and this Approval Order on Ecology in paper form - by mail 
or in person.  (See addresses below.)  E-mail is not accepted.  

 
You must also comply with other applicable requirements in Chapter 43.21B RCW and Chapter 
371-08 WAC. 
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Approval Order No. 17 AQ-E002 
January 26, 2017 

Department of Ecology 
Attn: Appeals Processing Desk 
300 Desmond Drive SE 
Lacey, WA 98503 

Pollution Control Hearings Board 
1111 Israel Road SW, Suite 301 
Tumwater, WA 98501 

Microsoft MWH Data Center 
Page 18of18 

Department of Ecology 
Attn: Appeals Processing Desk 
P.O. Box 47608 
Olympia, WA 98504-7608 

Pollution Control Hearings Board 
P.O. Box 40903 
Olympia, WA 98504-0903 

For additional information visit the Environmental Hearings Office 
Website: http://www.eho.wa.gov 

To find laws and agency rules visit the Washington State Legislature Website: 
http://wwwl .leg.wa.gov/CodeReviser 

DATED this 26th day of January 2017, at Spokane, Washington. 

Prepared By: 

Gary J. Huitsin 
Science and Engineering Sec i 

Air Quality Program 
Department of Ecology 
State of Washington 

Approved By: 

~~ 
Kathy Taylor, Deputy Program Manager 
Air Quality Program 
Department of Ecology 
State of Washington 
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TECHNICAL SUPPORT DOCUMENT 
APPROVAL ORDER NO.  17AQ-E002 
MICROSOFT MWH DATA CENTER 

  
 

1. PROJECT DESCRIPTION 
 
On January 27, 2014, Ecology received a Notice of Construction (NOC) application submittal 
from the Microsoft Corporation (Microsoft), the permittee, requesting approval for a permit 
application for Phases 1 and 2 of a new facility originally named the Oxford Data Center 
(Oxford) located at Industrial Park #5, west of Road R NW at the end of Port Industrial Parkway 
in Quincy, WA.  
 
The NOC application was determined to be incomplete, and an incompleteness letter was issued 
on February 26, 2014.  A revised NOC application was received on March 17, 2014, and the 
application was considered complete on June 3, 2014.  After a public comment period from June 
19, 2014, through July 29, 2014, with a hearing and public meeting held in Quincy on July 24, 
2014, Approval Order 14AQ-E537 was issued on August 15, 2014.  Microsoft appealed the 
permit on September 1, 2014.  Microsoft worked with Ecology through the NOC application 
process to address the concerns of their appeal and withdrew their appeal on September 22, 
2015, before the appeal hearing date scheduled for January 2016.  
 
On December 11, 2014, Ecology received an NOC application submittal from Microsoft 
requesting revisions to Approval Order 14AQ-E537.  The NOC application was determined to be 
incomplete, and on January 7, 2015, Ecology issued an incompleteness letter to Microsoft.  On 
February 2, 2015, Microsoft provided a revised NOC application to Ecology.  The application 
was considered complete on March 17, 2015.  Ecology provided a public comment period from 
May 18, 2015, through July 13, 2015, with a hearing and public meeting held in Quincy on July 
9, 2015.  Ecology received comments during the comment period and Ecology prepared 
responses to the comments.  In September 2015, Ecology was prepared to issue the comments 
along with Approval Order 15AQ-E609 to replace Approval Order 14AQ-E537, but at 
Microsoft’s request, Ecology did not issue the permit.  Microsoft informed Ecology of additional 
changes that the facility was making from what was previously requested.  Microsoft informed 
Ecology they were going to request those additional changes in another NOC application.  
 
On January 13, 2016, Ecology received NOC application submittal from the Microsoft 
Corporation (MSN) requesting revisions to Approval Order 14AQ-E537 (dated August 15, 
2014), for the newly named MWH Data Center (FKA: Oxford) located at Industrial Park #5, 
west of Road R NW at the end of Port Industrial Parkway in Quincy, WA.  The NOC application 
was determined to be incomplete, and on March 10, 2016, Ecology issued an incompleteness 
letter to Microsoft.  On April 13, 2016, Ecology received a revised NOC application from 
Microsoft, with supplementary materials provided on September 9, 2016.  The NOC application 
was considered complete on September 20, 2016.  
 
The following information comprises the legal description of the facility provided by the 
applicant: 
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LOTS 2, 3, 4, 5, AND TRACT A, AMENDED PORT DISTRICT INDUSTRIAL PARK NO. 6 
BINDING SITE PLAN, ACCORDING TO THE BINDING SITE PLAN THEREOF FILED IN 
VOLUME 2 OF BINDING SITE PLANS, PAGES 64 AND 65, RECORDS OF GRANT 
COUNTY, WASHINGTON. FARM UNITS 216 AND 217, IRRIGATION BLOCK 73, 
OXFORD BASIN PROJECT, ACCORDING TO THE PLAT THEROF FILED NOVEMBER 
29, 1951, RECORDS OF GRANT COUNTY, WASHINGTON. STARTING AT THE 
NORTHWEST CORNER OF SAID FARM UNIT 216, IRRIGATION BLOCK 73, THE TRUE 
POINT OF BEGINNING, THENCE 173 (feet) EAST ALONG THE NORTH LINE OF SAID 
FARM UNIT; THENCE 242 FEET SOUTH OF A LINE PERPENDICULAR TO THE NORTH 
LINE OF SAID FARM UNIT; THENCE WEST 173 FEET; THENCE NORTH 242 FEET TO 
THE TRUE POINT OF BEGINNING. 
 
In the revised permit, Ecology has concluded that this project has satisfied all NOC requirements 
including those regarding second tier analysis for two toxic air pollutants (TAPs) (diesel engine 
exhaust particulate (DEEP) and nitrogen dioxide (NO2)).  The previous Approval Order (14AQ-
E537) is rescinded and replaced entirely with this Approval Order. 
 
MWH will contain four Phase 1 activity zone (AZ) buildings designated AZA, AZB, AZC, 
AZD, four core network room (CNR) buildings, an administrative building, and four Phase 2 
activity zone buildings designated AZA, AZB, AZC, AZD.  MWH Phases 1 & 2 will have forty 
(40) Caterpillar Model 3516C-HD-TA diesel powered electric emergency generators in the 
activity zone buildings with a power rating of 2.5 MWe per generator, four (4) Caterpillar Model 
3516C-TA diesel powered electric emergency generators in the CNR buildings with a power 
rating of 2.0 MWe per generator, and one (1) Caterpillar Model C27ATAAC diesel powered 
electric emergency generator in the administrative building with a power rating of 0.75 MWe.  
 
Eight (8) of the 40 combined Phases 1 and 2 engines rated 2.5 MWe will be reserve emergency 
generators (reserve engines).  The words “engine” or “generator” are used synonymously 
through the remainder of this permit to refer to the overall unit.  
 
Each cooling tower has four cells and four fans.  Each of the eight activity zone building will 
have four cooling towers for a total of thirty-two (32) SPX-Marley model MD5008PAF2 
cooling towers.  Each of the thirty-two individual cooling towers has a design recirculation rate 
of 950 gallons per minute (gpm) and an airflow rate of 143,600 cubic feet per minute (cfm). 
 

1.1. Potential to Emit for Criteria Pollutants and TAPS 
 
Table 1 contains potential to emit (PTE) estimates.  To achieve these emissions levels as listed in the 
permit, the permit requires that each engine must be equipped with selective catalytic reduction 
(SCR) and catalyzed diesel particulate filter (DPF) air pollution controls to meet the emission 
requirements of EPA Tier 4 engines. 
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Table 1.  Potential To Emit For Phases 1 & 2 (TPY) 

Pollutant Emission Factor  
Facility 

Potential to Emit  References 

Criteria Pollutants 
Units = g/kW-hr  

(except where noted) (TPY) (a) 

NOx (0.67) and Caterpillar based 
emission factors 33.0 (b),(e) 

VOC (0.19) and Caterpillar based 
emission factors 1.033 (a),(b),(e) 

CO (3.5) and Caterpillar based 
emission factors 7.3 (b) 

PM2.5 
(0.03) and Caterpillar based 
emission factors 
(See note j for cooling towers) 

3.8 (b),(j) 

PM10 NA (See note j for cooling 
towers) 13.6 (f),(j) 

SO2 15 ppm 0.069 (c) 
Lead NA Negligible (d) 
Ozone NA NA  (e) 

Toxic Air Pollutants (TAPS) Units = lb/MMBTU 
(except where noted)  (a) 

Primary NO2 (0.67 g/Kw-hr) and Caterpillar 
based emission factors.   3.3 (b),(h) 

Ammonia 15ppmv   1.14 (b),(g) 

Diesel Engine Exhaust 
Particulate (DEEP) 

(0.03 g/kW-hr) and Caterpillar 
based emission factors 
 

0.814 (b),(f) 

Carbon monoxide (3.5 g/kW-hr) and Caterpillar 
based emission factors 7.3 (b) 

Sulfur dioxide 15 ppm 0.069 (c) 
Benzene 7.76E-04  3.5E-03 (i) 
Toluene 2.81E-04  1.3E-03 (i) 
Xylenes 1.93E-04 8.6E-04 (i) 
1,3 Butadiene 3.91E-05 1.8E-04 (i) 
Formaldehyde 7.89E-05 3.5E-04 (i) 
Acetaldehyde 2.52E-05 1.1E-04 (i) 
Acrolein 7.88E-06 3.5E-05 (i) 
Benzo(a)Pyrene 2.57E-07 1.2E-06 (i) 
Benzo(a)anthracene 6.22E-07 2.8E-06 (i) 
Chrysene 1.53E-06 6.9E-06 (i) 
Benzo(b)fluoranthene 1.11E-06 5.0E-06 (i) 
Benzo(k)fluoranthene 2.18E-07 9.8E-07 (i) 
Dibenz(a,h)anthracene 3.46E-07 1.6E-06 (i) 
Ideno(1,2,3-cd)pyrene 4.14E-07 1.9E-06 (i) 
Napthalene 1.30E-04 5.8E-04 (i) 
Propylene 2.79E-03 1.3E-02 (i) 

Page 331



Table 1.  Potential To Emit For Phases 1 & 2 (TPY) 

Pollutant Emission Factor  
Facility 

Potential to Emit  References 
Fluoride 0.31 mg/L 4.8E-03 (j) 
Manganese 0.03 mg/L 4.6E-04 (j) 
Copper 0.01 mg/L 1.6E-04 (j) 
Chloroform 0.0004 mg/L 2.6E-04 (k) 
Bromodichloromethane 0.0004 mg/L 2.6E-04 (k) 
Bromoform 0.0105 mg/L 6.9E-03 (k) 

(a) The list of EPA criteria pollutants that have related National Ambient Air Quality Standards (NAAQS).  VOC is not a criteria 
pollutant but is included here per note (e).  Toxic Air Pollutants (TAPs) are defined as those in WAC 173-460.  Greenhouse gas is not 
a criteria pollutant or a TAP and is exempt from minor New Source Review requirements per WAC 173-400-110(5)(b). 

(b) Potential to Emit (PTE) estimates are based on one or more of the following: manufacturer 5-load final Tier 4 compliant engine test 
data (for NOx, VOC, CO, and PM2.5), Caterpillar test data, 1.20 safety factor, and applicable cold start (CS) factors for catalyst 
warm-up periods and black puff factors from California Energy Commission’s Air Quality Implications of Backup Generators in 
California” CEC-500-2005-049; July 2005 (see section 2.1.2).  

(c) Applicants estimated emissions based on fuel sulfur mass balance assuming 0.00150 weight percent sulfur fuel. 
(d) EPA’s AP-42 document does not provide an emission factor for lead emissions from diesel-powered engines.  Lead emissions are 

presumed to be negligible. 
(e) Ozone is not emitted directly into the air, but is created when its two primary components, volatile organic compounds (VOC) and 

oxides of nitrogen (NOx), combine in the presence of sunlight.  Final Ozone NAAQS Regulatory Impact Analysis EPA-452/R-08-003, 
March 2008, Chapter 2.1.  http://www.epa.gov/ttnecas1/regdata/RIAs/452_R_08_003.pdf 

(f) All PM emissions from the generator engines are considered PM2.5, and all PM2.5 from the generator engines is considered DEEP. 
(g) Based on 15 parts per million volume-dry (ppmvd) emission factor and facility operating parameters.   
(h) NO2 is assumed to be 10% of total NOx emitted. 
(i) EPA AP-42 § 3.3 or 3.4 from: Emissions Factors & AP 42, Compilation of Air Pollutant Emission Factors 

http://www.epa.gov/ttn/chief/ap42/.   
(j) Trace metals in city industrial wastewater as provided in application for cooling tower emissions.  Total particulate matter from 

cooling towers based on the following study: Calculating Realistic PM10 Emissions from Cooling Towers", Reisman and Frisbie, 
Environmental Progress, July 2002. 

(k) Concentration in cooling tower makeup water as provided in application for cooling tower emissions. 
 

 
1.2. Maximum Operation Scenarios Based on Final Tier 4 Compliant Engines  

 
Cold start adjustment factors are used to approximate the additional emissions from cold engines 
burning off the accumulated fuel and crankcase oil on cold cylinders.  The VOC cold start factor 
adjustments for these calculations are provided below: 
 

VOC Black Puff Cold-Start Adjustment Factors 

Load Spike Area (ppm-
sec) 

Steady-State Area (ppm-
sec) 

Total Area (ppm-
sec) 

Black Puff 
Factor 

10% 6300 27000 33300 1.189 
80% 6300 18000 24300 1.259 

100% 6300 18000 24300 1.259 
 
The CO cold start factor adjustments for these calculations are provided below: 
 

CO Black Puff Cold-Start Adjustment Factors 

Load Spike Area (ppm-
sec) 

Steady-State Area (ppm-
sec) 

Total Area (ppm-
sec) 

Black Puff 
Factor 

10% 15000 18000 33000 1.455 
80% 15000 12000 27000 1.556 

100% 15000 12000 27000 1.556 

Page 332

http://www.epa.gov/ttnecas1/regdata/RIAs/452_R_08_003.pdf
http://www.epa.gov/ttn/chief/ap42/


A NOX cold start factor of 1.0 was assumed because California Energy Commission tests (see 
“Air Quality Implications of Backup Generators in California” CEC-500-2005-049; July 2005); 
do not show short-term NOX spikes during cold starts. 
 
Other cold-start related adjustments were also included in the application to account for heat-up 
times for catalysts in the add-on controls (see Section 4 regarding add-on controls) listed below. 
 

Catalyst Delay Cold Start Adjustment 
Control Device Applicability Adjustment 

SCR catalyst and 
DPF oxidation 
catalyst 

• Cold start under idle load 
(less than or equal to 10%) 
for VOC, CO, and NOX 

15 minutes at emission levels  equivalent of 
generator equipped with Tier 2 level emission 
controls followed by final Tier 4 compliant 
emissions 

• Cold start under high load 
for VOC, CO, and NOX 

10 minutes at emission levels  equivalent of 
generator equipped with Tier 2 level emission 
controls followed by final Tier 4 compliant 
emissions 

 
 
Ecology also asked Microsoft to demonstrate compliance with the NAAQS during a worst-year 
scenario with the following set of assumptions:   
 

• All primary emergency generators operating for 256 hours in the single worst‐case year 
(three times the permitted 3‐year rolling value of 86 hours per year). 

• All reserve emergency generators operating for 120 hours for scheduled testing in the 
single worst‐case year (three times the permitted 3‐year rolling value of 40 hours per 
year). 

• Commissioning of 18 generators in the single worst‐case year. 

• Conducting four stack emission test in the single worst‐case year. 
 
Although this scenario is unlikely and would only occur in one year, Microsoft has shown that the 
facility emissions would still comply with the NAAQS (See Section 5 of this TSD). 
 
2. APPLICABLE REQUIREMENTS 

 
The proposal by Microsoft qualifies as a new source of air contaminants as defined in 
Washington Administrative Code (WAC) 173-400-110 and WAC 173-460-040, and requires 
Ecology approval.  The installation and operation of the MWH Data Center is regulated by the 
requirements specified in: 

 
2.1. Chapter 70.94 Revised Code of Washington (RCW), Washington Clean Air Act, 

 
2.2. Chapter 173-400 Washington Administrative Code (WAC), General Regulations 

for Air Pollution Sources, 
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2.3. Chapter 173-460 WAC, Controls for New Sources of Toxic Air Pollutants, and 
 

2.4. 40 CFR Part 60 Subpart IIII and 40 CFR 63 Subpart ZZZZ* (* See section 3.4.2) 
 
All state and federal laws, statutes, and regulations cited in this approval shall be the versions that 
are current on the date the final approval order is signed and issued. 
 

2.4.1. Support for permit Approval Condition 2.1 regarding applicability of 40 CFR 
Part 60 Subpart IIII:   

 
As noted in the applicability section of 40CFR1039 (part 1039.1.c), that regulation 
applies to non-road compression ignition (diesel) engines and; (c) The definition of 
nonroad engine in 40 CFR 1068.30 excludes certain engines used in stationary 
applications. According to the definition in 40CFR1068.30(2)(ii): An internal 
combustion engine is not a nonroad engine if it meets any of the following criteria: The 
engine is regulated under 40 CFR part 60, (or otherwise regulated by a federal New 
Source Performance Standard promulgated under section 111 of the Clean Air Act (42 
U.S.C. 7411)).  Because the engines at MWH are regulated under 40CFR60 subpart IIII 
(per 40CFR60.4200), they are not subject to 40CFR1039 requirements except as 
specifically required within 40CFR60.   
 
Some emergency engines with lower power rating are required by 40CFR60 to meet 
40CFR1039 Tier 4 emission levels, but not emergency engines with ratings that will be 
used at MWH (0.750 MWe, 2.0 MWe, and 2.5 MWe).  Instead, 40CFR60 requires the 
engines at MWH to meet the Tier 2 emission levels of 40CFR89.112 (see section 4 with 
respect to add-on controls).  The applicable sections of 40CFR60 for engine owners are 
pasted below in italics with bold emphasis on the portions requiring Tier 2 emission 
factors for emergency generators such as those at MWH: 

§60.4205 What emission standards must I meet for emergency engines if I am an owner 
or operator of a stationary CI internal combustion engine? 

(b) Owners and operators of 2007 model year and later emergency stationary CI 
ICE with a displacement of less than 30 liters per cylinder that are not fire pump 
engines must comply with the emission standards for new nonroad CI engines in 
§60.4202 (see below), for all pollutants, for the same model year and maximum 
engine power for their 2007 model year and later emergency stationary CI ICE. 

(Note: Based on information provided by the applicant, MWH will use the following 
engines specifications: August, 2013 Caterpillar Model C27ATAAC rated 0.75 MWe; 
February 2013 Caterpillar Model 3516C-TA rated 2.0 MWe; November 2012, Caterpillar 
Model 3516C-HD-TA rated 2.5 MWe.  Based on these specifications, the 0.750 MWe 
engine has 27.03 liters displacement over 12 cylinders, or 2.25 liters per cylinder; the 2.0 
MWe engines have 69.00 liters displacement over 16 cylinders, or 4.31 liters per 
cylinder; and the 2.5 MWe engines have 78.08 liters displacement over 16 cylinders, or 
4.88 liters per cylinder.  Thus, because the specified engines at MWH will all have a 
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displacement of less than 30 liters per cylinder, and are for emergency purposes only, 
they are required to meet §60.4202 manufacturer requirements listed below). 

§60.4202 What emission standards must I meet for emergency engines if I am a 
stationary CI internal combustion engine manufacturer? 

(a) Stationary CI internal combustion engine manufacturers must certify their 
2007 model year and later emergency stationary CI ICE with a maximum engine 
power less than or equal to 2,237 KW (3,000 HP) and a displacement of less than 
10 liters per cylinder that are not fire pump engines to the emission standards 
specified in paragraphs (a)(1) through (2) of this section. 

(1) For engines with a maximum engine power less than 37 KW (50 HP): 

(i) The certification emission standards for new nonroad CI engines for the same 
model year and maximum engine power in 40 CFR 89.112 and 40 CFR 89.113 for 
all pollutants for model year 2007 engines, and 

(ii) The certification emission standards for new nonroad CI engines in 40 CFR 
1039.104, 40 CFR 1039.105, 40 CFR 1039.107, 40 CFR 1039.115, and table 2 to 
this subpart, for 2008 model year and later engines. 

(2) For engines with a maximum engine power greater than or equal to 37 KW 
(50 HP), the certification emission standards for new nonroad CI engines for 
the same model year and maximum engine power in 40 CFR 89.112 and 40 
CFR 89.113 for all pollutants beginning in model year 2007. 

(Note: Thus, as outlined in previous note, and based on the power ratings listed in 40 
CFR 60.4202(a), the 0.75 MWe and 2.0 MWe engines at MWH are required to meet the 
applicable 40 CFR 89 Tier 2 emission standards.) 

(b) Stationary CI internal combustion engine manufacturers must certify their 
2007 model year and later emergency stationary CI ICE with a maximum engine 
power greater than 2,237 KW (3,000 HP) and a displacement of less than 10 
liters per cylinder that are not fire pump engines to the emission standards 
specified in paragraphs (b)(1) through (2) of this section. 

(1) For 2007 through 2010 model years, the emission standards in table 1 to this 
subpart, for all pollutants, for the same maximum engine power. 

(2) For 2011 model year and later, the certification emission standards for new 
nonroad CI engines for engines of the same model year and maximum engine 
power in 40 CFR 89.112 and 40 CFR 89.113 for all pollutants. 
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(Note: Thus, as outlined previously, and based on the power ratings listed in 40 CFR 
60.4202(b), the 2.5 MWe engines at MWH are required to meet the applicable 40CFR89 
Tier 2 emission standards.) 

2.4.2. Support for permit Approval Condition 1.2 regarding applicability of 40 
CFR 60.4211(f):   

 
The emergency engine generators approved for operation by the Order are to be used 
solely for those purposes authorized for emergency generators under 40 CFR 60, Subpart 
IIII.  The permit allows emergency use consistent with the hourly operation requirements 
described in 40 CFR 60.4211(f), except that there shall be no operation of this equipment 
to produce power for demand-response arrangements, peak shaving arrangements, nor to 
provide power as part of a financial arrangement with another entity, nor to supply power 
to the grid.  Operating generators for uses beyond what is allowed in Approval Condition 
1.2 goes beyond the intended use of emergency generators for data center back-up power 
only.  Approval Condition 1.2 is consistent with the provisions of other data center 
permits in Quincy.  

 
2.4.3. Support for Approval Condition 8.5.3.  This Condition is required for the 

following reasons (but not necessarily limited to these reasons only):  
 
Recording the reason for operating engines is consistent with the provisions of other data 
center permits in Quincy.  In order to demonstrate compliance with 40 CFR 60.4211(f), 
this Approval Condition requires that Microsoft record the reason for operating the 
engines at the MWH Data Center (including for emergency use).  In addition to 
demonstrating compliance 40 CFR 60.4211(f), this condition is also required to show 
compliance with Approval Conditions 1.2 and 3.2., and because of its importance to 
Ecology and the Quincy community.  Condition 8.6.3 simplifies recording the purpose of 
engine use to recording only the following reasons for operating: EMERGENCY 
SITUATIONS, STACK TESTING, COMMISSIONING, MAINTENANCE CHECKS, 
READINESS TESTING, DEVIATION OF VOLTAGE OR FREQUENCY, or 
UNSPECIFIED NON-EMERGENCY SITUATIONS.  40 CFR 60.4211(f)(2), allows up 
to 100 hours of engine operation per calendar year.  Per 40 CFR 60.4211(f)(3), up to 50 
hours of engine operation per calendar year of “UNSPECIFIED NON-EMERGENCY 
SITUATIONS” can be used, but those hours must be borrowed from the 100 hours 
allowed under 40CFR60.4211(f)(2). 

 
2.4.4. Support for complying with 40 CFR 63 Subpart ZZZZ from Section 3 of 

TSD: 
  
According to section 40 CFR 63 Subpart ZZZZ section 636590 part (c) and (c)(1), 
sources such as this facility, are required to meet the requirements of 40 CFR 60 IIII and 
“no further requirements apply for such engines under this (40 CFR 63 Subpart ZZZZ) 
part.” 
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3. SOURCE TESTING 
 
Source testing requirements and test method options outlined in Table 4 of the Approval Order 
requires a five-load test for PM, NOX, CO, and VOC. PM is considered to be DEEP at size PM2.5 
or smaller, which tests only for the filterable particulate matter to be consistent with California 
Code of Regulations § 93115.14 ATCM for Stationary CI Engines – Test Methods (measuring 
front half particulate only).    
 
Ecology is including a conditional test method (CTM) option for ammonia in the permit, because 
it is an EPA method (EPA CTM-027) that Ecology considers a viable test option to review 
performance of SCR catalyst beds and ammonia injection (slip).  
 
Ecology also includes the partial dilution probe method from 40 CFR 1065 as an option.  Use of 
this test more closely simulates the test that manufacturers are required to use to meet NSPS 
requirements, and will potentially reduce testing time compared to other test options.  By 
reducing testing time, engine emissions from stack testing will be reduced. 
 
For this permit, engine selection testing will be determined as follows: 
 

3.1. New Engine Stack Testing 
 
Because Microsoft can utilize multiple engine manufacturer and make options, Conditions 4.2 
and 4.3 require testing of at least one engine from each manufacturer and each size engine from 
each manufacturer, immediately after commissioning any new proposed engine.  These 
conditions apply in addition to the testing Microsoft has performed on existing engines already 
installed at the time of this permit.  Because Microsoft tested multiple 2.5 MWe engines in 2016, 
Ecology did not require additional 2.5 MWe engine testing except for at least one reserve engine 
as described in Condition 4.4.9.  In addition, Ecology is requiring that at least one 2.0 MWe 
engine and the 0.75 MWe engine be tested within 12 months of the date of the permit. 
 

3.2. Periodic Stack Testing 
 
Every 60 months after the first testing performed starting with engines tested after the date of this 
permit, Microsoft shall test at least one 2.5 MWe engine, including the engine with the most 
operating hours as long as it is a different engine from that which was tested during the previous 
60 month interval testing. 
 

3.3. Audit Sampling 
 
According to Condition 4.2, audit sampling per 40 CFR 60.8(g), may be required by Ecology at 
their discretion.  Ecology will not require audit samples for test methods specifically exempted in 
40 CFR 60.8(g) such as Methods, 7E, 10, 18, 25A, and 320.  For non-exempted test methods, 
according to 40 CFR 60.8(g): 
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“The compliance authority responsible for the compliance test may waive the requirement to 
include an audit sample if they believe that an audit sample is not necessary.”   
 
Although Ecology believes that audit sampling is not necessary for certified engines, Ecology 
may choose at any time to require audit sampling for any stack tests conducted.  Audit sampling 
could include, but would not necessarily be limited to, the following test methods:  Methods 5, 
201A, or 202. 
 
4. SUPPORT FOR BEST AVAILABLE CONTROL TECHNOLOGY 

DETERMINATION 
 
As noted in Condition 2.2 of the Approval Order, each engine must be equipped with selective 
catalytic reduction (SCR) and catalyzed diesel particulate filter (DPF) controls to meet the 
emission requirements of EPA Tier 4 engines.  Ecology does not consider this control equipment 
to be Best Available Control Technology (BACT) at MWH because of the reasons outlined in 
this section.  BACT cost estimates were updated as of April 2016.  
 
BACT is defined1 as “an emission limitation based on the maximum degree of reduction for each 
air pollutant subject to regulation under chapter 70.94 RCW emitted from or which results from 
any new or modified stationary source, which the permitting authority, on a case-by-case basis, 
taking into account energy, environmental, and economic impacts and other costs, determines is 
achievable for such source or modification through application of production processes and 
available methods, systems, and techniques, including fuel cleaning, clean fuels, or treatment or 
innovative fuel combustion techniques for control of each such pollutant. In no event shall 
application of the "best available control technology" result in emissions of any pollutants which 
will exceed the emissions allowed by any applicable standard under 40 CFR Part 60 and Part 
61.  If the Administrator determines that technological or economic limitations on the 
application of measurement methodology to a particular emissions unit would make the 
imposition of an emissions standard infeasible, a design, equipment, work practice, operational 
standard, or combination thereof, may be prescribed instead to satisfy the requirement for the 
application of best available control technology. Such standard shall, to the degree possible, set 
forth the emissions reduction achievable by implementation of such design, equipment, work 
practice or operation, and shall provide for compliance by means which achieve equivalent 
results. 
 
For this project, Ecology is implementing the “top-down” approach for determining BACT for 
the proposed diesel engines.  The first step in this approach is to determine, for each proposed 
emission unit, the most stringent control available for a similar or identical emission unit.  If that 
review can show that this level of control is not technically or economically feasible for the 
proposed source (based upon the factors within the BACT definition), then the next most 
stringent level of control is determined and similarly evaluated.  This process continues until the 
BACT level under consideration cannot be eliminated by any substantial or unique technical, 

1 RCW 70.94.030(7) and WAC 173-400-030(12). 
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environmental, or economic objections.2  The "top-down" approach shifts the burden of proof to 
the applicant to justify why the proposed source is unable to apply the best technology available.  
The BACT analysis must be conducted for each pollutant that is subject to new source review. 
 
The proposed diesel engines and/or cooling towers will emit the following regulated pollutants 
which are subject to BACT review:  nitrogen oxides (NOx), carbon monoxide (CO), volatile 
organic compounds (VOCs), particulate matter (PM10 and PM2.5), and sulfur dioxide (SO2).  
BACT for toxics (tBACT) is included in Section 4.5. 
 

4.1. BACT Analysis for NOX from Diesel Engine Exhaust 
 
Microsoft reviewed EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database to look for 
controls recently installed on internal combustion engines.  The RBLC provides a listing of 
BACT determinations that have been proposed or issued for large facilities within the United 
States, Canada, and Mexico. 
 

4.1.1. BACT options for NOX 
 
Microsoft’s review of the RBLC found that urea -based selective catalytic reduction (SCR) was 
the most stringent add-on control option demonstrated on diesel engines.  The application of the 
SCR technology for NOX control was therefore considered the top-case control technology and 
evaluated for technical feasibility and cost-effectiveness.  The most common BACT 
determination identified in the RBLC for NOX control was compliance with EPA Tier 2 
standards using engine design, including exhaust gas recirculation (EGR) or fuel injection timing 
retard with turbochargers.  Other NOX control options identified by Ecology through a literature 
review include selective non-catalytic reduction (SNCR), non-selective catalytic reduction 
(NSCR), water injection, as well as emerging technologies.  Ecology reviewed these options and 
addressed them below. 
 

4.1.1.1. Selective catalytic reduction 
 
The SCR system functions by injecting a liquid reducing agent, such as urea, through a catalyst 
into the exhaust stream of the diesel engine.  The urea reacts with the exhaust stream converting 
nitrogen oxides into nitrogen and water.  SCR can reduce NOX emissions by approximately 90 
percent. 

 
For SCR systems to function effectively, exhaust temperatures must be high enough (about 200 
to 500oC) to enable catalyst activation.  For this reason, SCR control efficiencies are expected to 
be relatively low during the initial minutes after engine start up, especially during maintenance, 
testing, and storm avoidance loads.  Minimal amounts of the urea-nitrogen reducing agent 
injected into the catalyst does not react, and is emitted as ammonia.  Optimal operating 
temperatures are needed to minimize excess ammonia (ammonia slip) and maximize NOX 
reduction.  SCR systems are costly.  Most SCR systems operate in the range of 290oC to 400oC.  

2 J. Craig Potter, EPA Assistant Administrator for Air and Radiation memorandum to EPA Regional Administrators, 
“Improving New Source Review (NSR) Implementation”, December 1, 1987.  
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Platinum catalysts are needed for low temperature range applications (175oC–290oC); zeolite can 
be used for high temperature applications (560oC); and conventional SCRs (using vanadium 
pentoxide, tungsten, or titanium dioxide) are typically used for temperatures from 340oC to 
400oC.    

  
Microsoft has evaluated the cost effectiveness of installing and operating SCR systems on each 
of the proposed diesel engines.  Assuming no direct annual maintenance, labor, and operation 
costs, the analysis indicates that the use of SCR systems would have a lower cost range of 
approximately $12,000 to $16,000 per ton of NOX removed from the exhaust stream each year; 
or higher, if taking into account California Area Resource Board (CARB) estimated operation, 
labor, and maintenance costs, which could potentially be up to $423,000 per year.  If SCR is 
combined with a Tier 4 capable integrated control system, which includes SCR, as well as 
control technologies for other pollutants such PM, CO, and VOC (see Section 4.3), the cost 
estimate would be approximately $24,000 to $33,700 for NOX alone or $20,000 to $28,800 per 
ton of combined pollutants removed per year. 

 
Ecology concludes that while SCR is a demonstrated emission control technology for diesel 
engines, and preferred over other NOX control alternatives described in subsection 4.1.1.3., it is 
not economically feasible for this project.  Furthermore, although NOx is a criteria pollutant, the 
only NOX that currently have NAAQS is NO2.  Cost per ton removal of NO2 is an order of 
magnitude more expensive than for NOX, and is addressed under tBACT in Section 4.5.  

 
Therefore, Ecology agrees with the applicant that this NOX control option can be excluded as 
BACT (both as SCR alone and as part of Tier 4 capable integrated control system, which 
includes a combination of SCR with other control technologies for other pollutants).  
 

4.1.1.2. Combustion controls, Tier 2 compliance, and programming 
verification 

 
Diesel engine manufacturers typically use proprietary combustion control methods to achieve the 
overall emission reductions needed to meet applicable EPA tier standards.  Common general 
controls include fuel injection timing retard, turbocharger, a low-temperature aftercooler, use of 
EPA Tier-2 certified engines operated as emergency engines as defined in 40 CFR §60.4219, and 
compliance with the operation and maintenance restrictions of 40 CFR Part 60, Subpart IIII.  
Although it may lead to higher fuel consumption, injection timing retard reduces the peak flame 
temperature and resulting NOx emissions.  While good combustion practices are a common 
BACT approach, for the MWH Data Center engines however, a more specific approach, based 
on input from Ecology inspectors after inspecting similar data centers, is to obtain written 
verification from the engine manufacturer that each engine of the same make, model, and rated 
capacity installed at a facility use the same electronic Programmable System Parameters, i.e., 
configuration parameters, in the electronic engine control unit.  These BACT options are 
considered further in Section 4.1.2. 
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4.1.1.3. Other control options 
 

Other NOX control options listed in this subsection were considered but rejected for the reasons  
specified: 
 

4.1.1.3.1. Selective non-catalytic reduction (SNCR) 
 
This technology is similar to that of an SCR but does not use a catalyst.  Initial applications of 
Thermal DeNOx, an ammonia based SNCR, achieved 50 percent NOX reduction for some 
stationary sources.  This application is limited to new stationary sources because the space 
required to completely mix ammonia with exhaust gas needs to be part of the source design.  A 
different version of SNCR called NOXOUT uses urea, and has achieved 50–70 percent NOX 
reduction.  Because the SNCR system does not use a catalyst, the reaction between ammonia and 
NOX occurs at a higher temperature than with an SCR, making SCR applicable to more 
combustion sources.  Currently, the preferred technology for back-end NOX control of 
reciprocating internal combustion engine (RICE) diesel applications appears to be SCR with a 
system to convert urea to ammonia. 
 

4.1.1.3.2. Non-selective catalytic reduction (NSCR) 
 
This technology uses a catalyst without a reagent and requires zero excess air.  The catalyst 
causes NOX to give up its oxygen to products of incomplete combustion (PICs), CO, and 
hydrocarbons, causing the pollutants to destroy each other.  However, if oxygen is present, the 
PICs will burn up without destroying the NOX.  While NSCR is used on most gasoline 
automobiles, it is not immediately applicable to diesel engines because diesel exhaust oxygen 
levels vary widely depending on engine load.  NSCR might be more applicable to boilers.  
Currently, the preferred technology for back-end NOX control of reciprocating internal 
combustion engine (RICE) diesel applications appears to be SCR with a system to convert urea 
to ammonia.  See also Section 4.2.1.3 (Three-Way Catalysts). 
 

4.1.1.3.3. Water injection 
 
Water injection is considered a NOX formation control approach and not a back-end NOX control 
technology.  It works by reducing the peak flame temperature and therefore reducing NOX 
formation.  Water injection involves emulsifying the fuel with water and increasing the size of 
the injection system to handle the mixture.  This technique has minimal affect on CO emissions 
but can increase hydrocarbon emissions.  This technology is rejected because there is no 
indication that it is commercially available and/or effective for new large diesel engines. 
 

4.1.1.3.4. Other emerging technologies 
 
Emerging technologies include NOX adsorbers, RAPER-NOX, ozone injection, and activated 
carbon absorption. 
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• NOX Adsorbers:  NOX adsorbing technologies (some of which are known as SCONOX 
or EMxGT) use a catalytic reactor method similar to SCR.  SNONOX uses a regenerated 
catalytic bed with two materials, a precious metal oxidizing catalyst (such as platinum) 
and potassium carbonate.  The platinum oxidizes the NO into NO2, which can be 
adsorbed onto the potassium carbonate.  While this technology can achieve NOX 
reductions up to 90 percent (similar to an SCR), it is rejected because it has significantly 
higher capital and operating costs than an SCR. Additionally, it requires a catalyst wash 
every 90 days, and has issues with diesel fuel applications, (the GT on EMxGT indicates 
gas turbine application).  A literature search did not reveal any indication that this 
technology is commercially available for stationary backup diesel generators. 
 

• Raper-NOX:  This technology consists of passing exhaust gas through cyanic acid 
crystals, causing the crystals to form isocyanic acid, which reacts with the NOX to form 
CO2, nitrogen, and water.  This technology is considered a form of SNCR, but questions 
about whether stainless steel tubing acted as a catalyst during development of this 
technology, would make this another form of SCR.  To date, it appears this technology 
has never been offered commercially. 
 

• Ozone Injection:  Ozone injection technologies, some of which are known as LoTOx or 
BOC, use ozone to oxidize NO to NO2 and further to NO3.  NO3 is soluble in water and 
can be scrubbed out of the exhaust.  As noted in the literature, ozone injection is a unique 
approach because while NOX is in attainment in many areas of the United States 
(including Quincy, WA), the primary reason to control NOX is that it is a precursor to 
ozone.  Due to high additional costs associated with scrubbing, this technology is 
rejected. 
 

• Activated Carbon Absorption with Microwave Regeneration:  This technology 
consists of using alternating beds of activated carbon by conveying exhaust gas through 
one carbon bed, while regenerating the other carbon bed with microwaves.  This 
technology appears to be successful in reducing NOX from diesel engine exhaust.  
However, it is not progressing to commercialization and is therefore rejected.  
 
4.1.2. BACT determination for NOX 

 
Ecology determines that BACT for NOX is the use of EPA Tier-2 certified engines operated as 
emergency engines as defined in 40 CFR§60.4219, and compliance with the operation and 
maintenance restrictions of 40 CFR Part 60, Subpart IIII.  In addition, the source must have 
written verification from the engine manufacturer that each engine of the same make, model, and 
rated capacity installed at the facility uses the same electronic Programmable System Parameters, 
i.e., configuration parameters, in the electronic engine control unit.  “Installed at the facility” 
could mean at the manufacturer or at the data farm because the engine manufacturer service 
technician sometimes makes the operational parameter modification/correction to the electronic 
engine controller at the data farm.  Microsoft will install engines consistent with this BACT 
determination.  Ecology believes this is a reasonable approach in that this BACT requirement 
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replaces a more general, common but related BACT requirement of “good combustion 
practices.” 
 
Note:  Because control options for PM, CO, and VOCs, are available as discussed in BACT 
Section 4.2., which are less costly per ton than the Tier 4 capable integrated control system 
option for those pollutants, both the SCR-only option as well as the Tier 4 capable integrated 
control system option are not addressed further within BACT. 
 

4.2. BACT Analysis for PM, CO, and VOC from Diesel Engine Exhaust 
 

Microsoft reviewed the available published literature and the RBLC and identified the following 
demonstrated technologies for the control of PM, CO, and VOC emissions from the proposed 
diesel engines: 
 

4.2.1. BACT options for PM, CO, and VOC from diesel engine exhaust 
 

4.2.1.1. Diesel particulate filters  
 
These add-on devices include passive and active DPFs, depending on the method used to clean 
the filters (i.e., regeneration).  Passive filters rely on a catalyst while active filters typically use 
continuous heating with a fuel burner to clean the filters.  The use of DPFs to control diesel 
engine exhaust particulate emissions has been demonstrated in multiple engine installations 
worldwide.  Particulate matter reductions of up to 85 percent or more have been reported.  
Therefore, this technology was identified as the top case control option for diesel engine exhaust 
particulate emissions from the proposed engines. 
 
Microsoft has evaluated the cost effectiveness of installing and operating DPFs on each of the 
proposed diesel engines.  The analysis indicates that the use of DPFs would cost approximately 
$304,000 to $352,000 per ton of engine exhaust particulate removed from the exhaust stream at 
MWH each year.  DPFs also remove CO and VOCs at costs of approximately $76,000 to 
$131,000 and $440,000 to $614,000 per ton per year respectively.  If the cost effectiveness of 
DPF use is evaluated using the total amount of PM, CO, and VOCs reduced, the cost estimate 
would be approximately $53,500 to $82,900 per ton of pollutants removed per year.   

 
These annual estimated costs (for DPF use alone) provided by Microsoft are conservatively low 
estimates that take into account installation, tax, and shipping capital costs but assume a lower 
bound estimate for operational, labor and maintenance costs of $0, whereas an upper bound 
CARB estimate could potentially amount to an additional $282,000/year.  

 
Ecology concludes that use of DPF is not economically feasible for this project.  Therefore, 
Ecology agrees with the applicant that this control option can be rejected as BACT. 
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4.2.1.2. Diesel oxidation catalysts 
 

This method utilizes metal catalysts to oxidize carbon monoxide, particulate matter, and 
hydrocarbons in the diesel exhaust.  Diesel oxidation catalysts (DOCs) are commercially 
available and reliable for controlling particulate matter, carbon monoxide, and hydrocarbon 
emissions from diesel engines.  While the primary pollutant controlled by DOCs is carbon 
monoxide, DOCs have also been demonstrated to reduce diesel engine exhaust particulate 
emissions, and hydrocarbon emissions. 
 
Microsoft has evaluated the cost effectiveness of installing and operating DOCs on each of the 
proposed diesel engines.  The following DOC BACT cost details are provided as an example of 
the BACT and tBACT cost process that Microsoft followed for engines within this application 
(including for SCR-only, DPF-only, and Tier 4 capable integrated control system technologies). 
 

• Microsoft obtained the following recent DOC equipment costs from a vendor on 
November 11, 2013:  ($52,100 for a stand-alone catalyzed DOC per single 2.5 MWe 
generator; add scaled amounts of $25,299 for a single 0.750 MWe generator, and 
$45,571 for four 2.0 MWe generators).  For forty (40) 2.5 MWe generators, four (4) 2.0 
MWe generators, and one (1) 0.750 MWe generators, this amounts to $2,291,585.  
According to the vendor, DOC control efficiencies for this unit are CO, HC, and PM are 
90%, 80%, and 20%, respectively. 
 

• The subtotal becomes $2,555,117 after accounting for shipping ($114,579), WA sales 
tax ($148,953), and direct on-site installation ($63,878). 
 

• After adding indirect installation costs, the total capital investment amounts to 
$3,092,383.  Indirect installation costs include but are not limited to startup fees, 
contractor fees, and performance testing. 
 

• Annualized over 25 years and included with direct annual costs based on EPA manual 
EPA/452/B-02-001, the total annual cost (capital recovery and direct annual costs) is 
estimated to be $321,639. 
 

• At the control efficiencies provided from the vendor, the annual tons per year (tpy) of 
emissions for CO (11.6 tpy), HC (2.26 tpy), and PM (3.07 tpy) become 10.4 tpy, 1.8 tpy, 
and 0.61 tpy removed, respectively. 
 

• The last step in estimating costs for a BACT analysis is to divide the total annual costs 
by the amount of pollutants removed ($321,639 divided by 10.4 tpy for CO, etc.).  
 

The corresponding annual DOC cost-effectiveness value for CO destruction alone is 
approximately $30,800 to $40,500 per ton.  If PM and hydrocarbons were individually 
considered, the cost-effectiveness values would be equal to or exceed $524,000 and $178,000 per 
ton of pollutant removed annually, respectively.  If the cost-effectiveness of using DOC is 

Page 344



evaluated using the total amount of CO, PM, and hydrocarbons reduced, the cost estimate would 
be approximately $25,000 to $40,500 per ton of pollutants removed per year.   

 
These annual estimated costs (for DOC use alone) provided by Microsoft are conservatively low 
estimates that take into account installation, tax, shipping, and other capital costs as mentioned 
above, but assume a lower bound estimate for operational, labor and maintenance costs of $0, 
whereas an upper bound CARB estimate could potentially amount to an additional $28,000 per 
year.  
 
Ecology concludes that use of DOC is not economically feasible for this project.  Therefore, 
Ecology agrees with the applicant that these control option can be rejected as BACT. 
 

4.2.1.3. Three-way catalysts 
 
Three-way catalyst (TWC) technology can control CO, VOC, and NOX in gasoline engines.  
However, Ecology concludes that a three-way catalyst is not feasible for this project and can be 
rejected as BACT based on a review of the following literature:3   

 
“The TWC catalyst, operating on the principle of non-selective catalytic reduction of 
NOx by CO and HC, requires that the engine is operated at a nearly stoichiometric air to- 
fuel (A/F) ratio…  In the presence of oxygen, the three-way catalyst becomes ineffective 
in reducing NOx.  For this reason, three-way catalysts cannot be employed for NOx 
control on diesel applications, which, being lean burn engines, contain high 
concentrations of oxygen in their exhaust gases at all operating conditions.” 
 
4.2.2. BACT determination for PM, CO, and VOC 
 

Ecology determines BACT for particulate matter, carbon monoxide and volatile organic 
compounds is restricted operation of EPA Tier-2 certified engines operated as emergency 
engines as defined in 40 CFR §60.4219, and compliance with the operation and maintenance 
restrictions of 40 CFR Part 60, Subpart IIII.  Microsoft will install engines consistent with this 
BACT determination. 
 

4.3. BACT Analysis for Sulfur Dioxide from Diesel Engine Exhaust 
 
4.3.1. BACT options for SO2 

 
Microsoft did not find any add-on control options commercially available and feasible for 
controlling sulfur dioxide emissions from diesel engines.  Microsoft’s proposed BACT for sulfur 
dioxide is the use of ultra-low sulfur diesel fuel (15 ppm by weight of sulfur).   
  

3 DieselNet, an online information service covering technical and business information for diesel engines, published 
by Ecopoint Inc. of Ontario, Canada (https://www.dieselnet.com). 
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4.3.2. BACT determination for SO2 
 
Ecology determines that BACT for sulfur dioxide is the use of ultra-low sulfur diesel fuel 
containing no more than 15 parts per million by weight of sulfur.   
 

4.4. BACT Analysis for PM from Cooling Towers 
 
The direct contact between the cooling water and air results in entrainment of some of the liquid 
water into the air.  The resulting drift droplets contain total dissolved solids (TDS) in the cooling 
tower water, which can evaporate into air as particulate matter.  For the MWH facility, the 
recirculation water in the cooling towers will be pre-softened using the proprietary Water 
Conservation Technology International (WCTI) “pre-treatment system” to replace scale-forming 
mineral compounds (e.g., calcium and magnesium) with other non-toxic, non-scaling mineral 
compounds (e.g., sodium), which will allow the cooling towers to be operated with very high 
“cycles of concentration.”  Microsoft analyzed the industrial wastewater used in the cooling 
towers, which includes trace metals and chlorine disinfection byproducts, and estimates that 
cooling tower TAP emissions from all cooling towers combined (after implementing their 
proposed BACT in Section 4.4.1.1) will not exceed the respective small quantity emission rates 
(SQERs) for any TAP. 
 

4.4.1. BACT options for PM from cooling towers 
 
Microsoft reviewed the available published literature and the RBLC and identified drift 
eliminators as demonstrated technologies for the control of PM from the proposed cooling 
towers.  Drift eliminators can reduce the amount of drift, and therefore the amount of particulate 
matter released into the air.  
 

4.4.1.1. Cooling towers with 0.0005 percent drift efficiency 
 
Microsoft proposes to use high-efficiency drift eliminators that will achieve a liquid droplet drift 
rate of no more than 0.0005 percent of the recirculation flow rate within each cooling tower.  
Microsoft estimates that by using a 0.0005 percent drift rate and a total dissolved solids (TDS) 
concentration of 69,000 mg/L, only 13 percent of the solid evaporated drift particles will be 
smaller than 2.5 microns in diameter (PM2.5), and 56 percent will be smaller than PM10 (based on 
sizing approach presenting in: “Calculating Realistic PM10 Emissions from Cooling Towers", 
Reisman and Frisbie, Environmental Progress, July 2002).  Microsoft’s original application 
dated January 17, 2014, stated that a cooling tower with 0.0005 percent drift efficiency is the 
most efficient drift eliminator that is commercially available.  
 

4.4.1.2. Cooling towers with 0.0003 percent drift efficiency 
 
In Ecology’s February 26, 2014, incompleteness letter for the original January 2014 Microsoft 
“Oxford” application (the name at the time); Ecology noted that a cooling tower with 0.0003 
percent drift rate was in use at the Harquahala power plant in Arizona, which is regulated by the 
Maricopa County Air Pollution Control District (APCD).  Because of this, Ecology asked 
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Microsoft to defend or revise the claim in the original application stating that a cooling tower 
with 0.0005 percent drift efficiency is the most efficient drift eliminator that is commercially 
available.  Upon review, Microsoft’s consultant (Landau Associates) learned that the 0.0003 
percent drift cooling tower at Harquahala is custom built for that large utility electric power 
plant.  It has a water recirculation rate of 15,000 gpm, and is not comparable to what is needed at 
MWH, which has a water recirculation rate of only 950 gpm.  When Microsoft requested price 
quotes for cooling towers with 0.0003 percent drift efficiency for the cooling towers to be used at 
the MWH Data Center, venders responded that a cooling tower with 0.0003 percent drift 
efficiency is not a commercially available product because it is below field measurement 
capabilities, and could not be proven.  According to EPA’s BACT/LAER Clearinghouse 
database, Microsoft found BACT levels for cooling towers from 0.005 percent and 0.0005 
percent.  Of 30 cooling towers identified between 2003-2013, twenty-four had BACT 
determinations of 0.0005 percent, and six had BACT determinations from between 0.005 percent 
to 0.0005 percent.  

 
Thus, Ecology considers this information to be a reasonable justification to accept high 
efficiency drift eliminators rated at 0.0005 percent drift to be the most efficient drift eliminators 
that are commercially available for the induced-draft mechanical cooling towers to be used at 
MWH.  Therefore, no other control options are considered. 
 

4.4.2. BACT determination for PM from cooling towers 
 
Ecology accepts as BACT for particulate matter, cooling tower drift eliminators that can achieve 
a 0.0005 percent rate.  These are the most efficient drift eliminators that are commercially 
available for the induced-draft mechanical cooling towers to be used at MWH.  As noted in this 
Technical Support Document (Section 4), federal regulations require that BACT decisions are 
made on a case-by-case basis.  This specific BACT decision is based on the information 
provided in Section (4.4); including consideration of the high TDS content resulting from the 
anti-scaling WCTI approach used by MWH. 
 

4.5. Best Available Control Technology for Toxics 
 
Best Available Control Technology for Toxics (tBACT) means BACT, as applied to TAPs.4  
One of the TAPs, Ammonia, is used as part of the SCR control technology described in Section 
4.1.1.1.  Another data center in Quincy has used a tBACT for ammonia of 15 ppmvd at 15 
percent oxygen (O2) per engine to address ammonia slip.  Although BACT and tBACT are 
considered on a case-by-case basis as described in Section 4, Ecology has decided, and Microsoft 
has agreed on a similar tBACT for ammonia as listed in Table 4.5.  For the rest of the TAPs that 
exceed small quantity emission rates (SQERs), the procedure for determining tBACT followed 
the same procedure used above for determining BACT.  Of the technologies Microsoft 
considered for BACT, the minimum estimated costs as applied to tBACT are as follows: 
 

• The minimum estimated costs to control diesel engine exhaust particulate (DEEP) is 
estimated to be $300,000 per ton removed. 

4 WAC 173-460-020. 

Page 347



• The minimum estimated cost to control NO2 is estimated to be $116,000 per ton 
removed. 
 

• The minimum estimated cost to control CO is estimated to be $31,000 per ton removed. 
 

• The minimum estimated costs to control acrolein, which could be treated with the VOC 
treatment listed under BACT, are estimated to be greater than approximately $200 
million per ton. 
 

• The minimum estimated costs to control benzene, which could be treated with the VOC 
treatment listed under BACT, are estimated to be greater than approximately $2 million 
per ton. 

 
Under state rules, tBACT is required for all toxic air pollutants for which the increase in 
emissions will exceed de minimis emission values as found in WAC 173-460-150.  Based on the 
information presented in this TSD, Ecology has determined that Table 4.5 below represents 
tBACT for the proposed project. 
 

Table 4.5.  tBACT Determination 
Toxic Air Pollutant tBACT 

Primary NO2 Compliance with the NOx BACT requirement 
Diesel Engine Exhaust 
Particulate 

Compliance with the PM BACT requirement 

Carbon monoxide Compliance with the CO BACT requirement 
Sulfur dioxide Compliance with the SO2 BACT requirement 
Ammonia Ammonia emissions shall not exceed 15 per million volume-dry 

(ppmvd) at 15% Oxygen (O2) per engine. 
Benzene Compliance with the VOC BACT requirement 
Toluene Compliance with the VOC BACT requirement 
Xylenes Compliance with the VOC BACT requirement 
1,3 Butadiene Compliance with the VOC BACT requirement 
Formaldehyde Compliance with the VOC BACT requirement 
Acetaldehyde Compliance with the VOC BACT requirement 
Acrolein Compliance with the VOC BACT requirement 
Benzo(a)Pyrene Compliance with the VOC BACT requirement 
Benzo(a)anthracene Compliance with the VOC BACT requirement 
Chrysene Compliance with the VOC BACT requirement 
Benzo(b)fluoranthene Compliance with the VOC BACT requirement 
Benzo(k)fluoranthene Compliance with the VOC BACT requirement 
Dibenz(a,h)anthracene Compliance with the VOC BACT requirement 
Ideno(1,2,3-cd)pyrene Compliance with the VOC BACT requirement 
Napthalene Compliance with the VOC BACT requirement 
Propylene Compliance with the VOC BACT requirement 
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Table 4.5.  tBACT Determination 
Toxic Air Pollutant tBACT 

Fluoride Compliance with PM Cooling Tower BACT requirement 
Manganese Compliance with PM Cooling Tower BACT requirement 
Copper Compliance with PM Cooling Tower BACT requirement 
Chloroform Compliance with PM Cooling Tower BACT requirement 
Bromodichloromethane Compliance with PM Cooling Tower BACT requirement 
Bromoform Compliance with PM Cooling Tower BACT requirement 

 
 
5. AMBIENT AIR MODELING 
 
Ambient air quality impacts at and beyond the property boundary were modeled using EPA’s 
AERMOD dispersion model, with EPA’s PRIME algorithm for building downwash.   
 
The AERMOD model used the following data and assumptions: 
 

5.1. Five years of sequential hourly meteorological data from Moses Lake Airport were used.  
Twice-daily upper air data from Spokane were used to define mixing heights. 
 

5.2. The AMS/EPA Regulatory Model Terrain Pre-processor (AERMAP) was used to obtain 
height scale, receptor base elevation, and to develop receptor grids with terrain effects.  
For area topography required for AERMAP, Digital topographical data (in the form of 
Digital Elevation Model files) were obtained from www.webgis.com. 

 
5.3. Each 2.5 MWe generator was modeled with a stack height of 40 feet above local ground; 

each 2.0 MWe generator was modeled with a stack height of 40 feet above local ground; 
the 0.750 MWe generator was modeled with a stack height of 35 feet above local 
ground; 

 
5.4. The data center buildings, in addition to the individual generator enclosures were 

included to account for building downwash. 
 

5.5. The receptor grid for the AERMOD modeling was established using a 10-meter grid 
spacing along the facility boundary extending to a distance of 350 meters from each 
facility boundary.  A grid spacing of 25 meters was used for distances of 350 meters to 
800 meters from the boundary.  A grid spacing of 50 meters was used for distances from 
500 meters to 2000 meters from the boundary.  A grid spacing of 100 meters was used 
for distances beyond 2000 meters from the boundary. 

 
5.6. Dispersion modeling is sensitive to the assumed stack parameters (i.e., flowrate and 

exhaust temperature).  The stack temperature and stack exhaust velocity at each 
generator stack were set to values corresponding to the engine loads for each type of 
testing and power outage. 
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5.7. One-hour NO2 concentrations at and beyond the facility boundary were modeled using 
the Plume Volume Molar Ratio Method (PVMRM) module, with default concentrations 
of 49 parts per billion (ppb) of background ozone, and an equilibrium NO2 to NOX 
ambient ratio of 90 percent. 

 
5.8. As described in the application, AERMOD modeling results showed the highest 1-hour 

NO2 impact occurs at the unpopulated northern property line of the facility.  In order for 
the MWH Data Center to exceed the 1-hour NO2 NAAQS on any given day at any given 
receptor location, the following events must occur simultaneously: 

 
• The generators must be operating with a high NOX emission rate during a 

facility‐wide power outage affecting all 45 generators simultaneously. 
• The wind must be blowing directly toward the given receptor location. 

 
• The atmospheric dispersion conditions must be unusually poor. 

 
Ecology’s stochastic Monte Carlo statistical package was used to evaluate the 8th highest daily 
1‐hour NO2 impacts caused by randomly occurring emissions distributed throughout the data 
center.  The stochastic Monte Carlo analysis considered conservatively high occurrences of two 
runtime events (power outages and maintenance activities). 
 

5.8.1. Power outage – 1-hour NO2 NAAQS compliance 
 
As described in the application:  A conservatively high four calendar days per year of facility‐
wide power outages (with the 37 primary generators operating at 100 percent load while the 
eight new reserve generators operate at 10 percent load).  In reality, power outages at the Quincy 
data centers occur infrequently, so a facility‐wide power outage is unlikely to actually occur 
more than one day per year.  The emission rates assume every generator is subject to a cold start. 
 

5.8.2. Maintenance – 1-hour NO2 NAAQS compliance 
 
As described in the application:  16 days per year of electrical bypass maintenance randomly 
distributed at various locations within the data center (with each day of electrical bypass 
consisting of four generators at 100 percent load).  This frequency is equivalent to two days per 
year of electrical bypass at each of the eight AZ buildings.  That frequency is conservatively 
high, because Microsoft plans its transformer and switchgear maintenance in a manner so no AZ 
building is likely to require more than 1 day per year of electrical bypass.  Furthermore, 
Microsoft plans to conduct transformer and switchgear maintenance at each building on a 3‐year 
cycle, rather than annually as modeled for this analysis.  The emission rates assume every 
generator is subject to a cold start. 
 

5.8.3. Monte Carlo results for 1-hour NO2 NAAQS compliance 
 
Using conservative assumptions, the Monte Carlo model predicts the data center will comply 
with the 98th percentile NO2 NAAQS: 
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• MWH‐only 98th percentile impact 100 μg/m3 
• Regional plus local background 16 μg/m3 
• Cumulative impact 116 μg/m3 
• Allowable NAAQS limit 188 μg/m3 

 
Using more realistic operation assumptions, the Monte Carlo model predicts the data center will 
comply with an even greater margin below the 98th percentile NO2 NAAQS: 
 

• MWH‐only 98th percentile impact 27 μg/m3 
• Regional plus local background 16 μg/m3 
• Cumulative impact 43 μg/m3 
• Allowable NAAQS limit 188 μg/m3 
 
5.9. AERMOD Meteorological Pre-processor (AERMET) was used to estimate boundary 

layer parameters for use in AERMOD. 
 

5.10. AERSURFACE was used to determine the percentage of land use type around the 
facility based on albedo, Bowen ratio, and surface roughness parameters. 

  
Except for diesel engine exhaust particulate, which is predicted to exceed its ASIL, AERMOD 
model results show that no NAAQS or ASIL will be exceeded at or beyond the property 
boundary.  The modeling results as listed in the application are provided below: 
  

Criteria Pollutant 

Standards in µg/m3 

Maximum 
Ambient 
Impact 

Concentration 
(µg/m3) 

 
AERMOD 
Filename 

  
Background 

Concentrations 
(µg/m3) (a) 

Maximum 
Ambient 
Impact 

Concentrati
on 

Added to 
Backgroun
d (µg/m3) (If 
Available) 

NAAQS(d) 

Primary Secondary 

Particulate Matter (PM10) 
1st-Highest 24-
hour average 
during power 
outage with cooling 
towers 150 150 26.6 PM10_081915 89 116  

Particulate Matter (PM2.5)  

Annual average 12 15 0.152  DEEP_081815 6.75  6.9   

1st-highest 24-
hour average for 
cooling towers and 
electrical bypass 35 35 8.4  

PM25_081915(a
-e) 21.7 30.2 

Carbon Monoxide (CO)  

 8-hour average 10,000  205 CO_081915 482 687 

 1-hour average 40,000  421 CO_081915 842 1,263 
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Criteria Pollutant 

Standards in µg/m3 

Maximum 
Ambient 
Impact 

Concentration 
(µg/m3) 

 
AERMOD 
Filename 

  
Background 

Concentrations 
(µg/m3) (a) 

Maximum 
Ambient 
Impact 

Concentrati
on 

Added to 
Backgroun
d (µg/m3) (If 
Available) 

NAAQS(d) 

Primary Secondary 

Nitrogen Oxides (NO2)  
 Annual average 
(b),(c) 100 100 19.4 NO2_081915 2.8 22.2 

  1-hour average 188 -- 100 
NO2-NAAQS 
Monte Carlo 16  116 

Sulfur Dioxide (SO2)  

3-hour average -- 1,300 NA NA NA <1,300 

1-hour average 195 -- NA NA NA <195 
 

Toxic Air 
Pollutant ASIL (µg/m3) 

Averaging 
Period 

1st-Highest Ambient 
Concentration (µg/m3) 

AERMOD 
Filename 

DEEP 0.00333 Annual average 0.152 DEEP_081815 
NO2 470 1-hour average 606 NO2_081915 
CO 23,000 1-hour average 1,263 CO_081915 

Ammonia 70.8 
24-hour 
average 25 

CO_081915 

Acrolein 0.06 
24-hour 
average  0.001 

CO_081915 

Benzene 0.0345 Annual Average 0.001 CO_081915 
Notes:  
N/A = not applicable and/or not provided 
µg/m3 = Micrograms per cubic meter. 
ppm = Parts per million. 
ASIL = Acceptable source impact level. 
DEEP = Diesel engine exhaust, particulate 
(a) Sum of "regional background" plus "local background" values.  Regional background concentrations obtained from WSU NW 

Airquest website.  Local background concentrations derived from AERMOD modeling and include emissions from Con Agra 
Foods, Microsoft Columbia Data Center, and the Dell Data Center. 

(b) For determining the 3-year average, five separate models were run (one for each year of meteorological data) to determine 
the 98th percentile concentration for each year based on the NAAQS. 

(c) Annually averaged concentrations are based on the theoretical maximum annual concentration, which assumes the worst-
case scenario that the 3-year rolling average permit limit is released entirely within a single year. 

(d) Ecology interprets compliance with the National Ambient Air Quality Standards (NAAQS) as demonstrating compliance with 
the Washington Ambient Air Quality Standards (WAAQS). 

 
 
Microsoft has demonstrated compliance with the NAAQS and ASILs except for DEEP.  As 
required by WAC 173-460-090, emissions of DEEP are further evaluated in the following 
section of this document. 
 
6. SECOND TIER REVIEW FOR DIESEL ENGINE EXHAUST PARTICULATE 
 
Proposed emissions of DEEP and NO2 from the thirty-seven (37) MWH engines exceed the 
regulatory trigger level for TAPs (also called an ASIL).  A second tier review was required for 
DEEP and NO2 in accordance with WAC 173-460-090, and MWH was required to prepare a 
health impact assessment (HIA).  The HIA presents an evaluation of both noncancer hazards and 
increased cancer risk attributable to MWH’s increased emissions of all identified carcinogenic 
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compounds (including DEEP, NO2, and numerous other constituents), ammonia, carbon 
monoxide, benzene, and acrolein.  MWH also reported the DEEP and NO2 cumulative risks 
associated with MWH and prevailing sources in their HIA document based on a cumulative 
modeling approach.  The MWH cumulative risk study is based on proposed generators, nearby 
existing permitted data center sources, and other background sources including highways and 
railroads.  The MWH HIA document along with a brief summary of Ecology’s review will be 
available on Ecology’s website.  

7. CONCLUSION 
 
Based on the above analysis, Ecology concludes that operation of the 45 generators and 32 
cooling towers will not have an adverse impact on air quality.  Ecology finds that Microsoft’s 
MWH Data Center has satisfied all requirements for NOC approval.   

Page 353



This page left intentionally blank. 
  

Page 354



Appendix G:  
Second Tier Review Recommendation 
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1. Executive Summary 
 
This document presents Ecology’s review and summary of the health risks from air pollutants 
emitted by 45 diesel engines at the Microsoft MWH Data Center in Quincy.  This document 
updates a previous review to reflect changes to the design of previously permitted engines’ exhaust 
stacks and the addition of eight new engines.   
 
In 2014, Ecology issued an air permit which allowed Microsoft to install and operate 37 diesel-
powered generators that emit pollutants into the air at the MWH (previously known as Oxford) 
Data Center.  In 2015, Ecology released a revised draft permit for public comment which allowed 
Microsoft greater flexibility in the way they operate the engines.  Before that permit was finalized, 
Microsoft notified Ecology that they would likely need additional changes prompting Ecology to 
halt the finalization of the permit. 
 
In January 2016, Microsoft resubmitted application materials to reflect emissions from the 37 
engines originally permitted in 2014, and eight new engines.  In total, Microsoft MWH’s revised 
2016 application included emissions from: 
 

• Thirty-two (32) cooling towers  
• Thirty-two (32) generators rated at 2,500 kilowatt (kW) electrical output 
• Four (4) generators rated at 2,000 kW 
• One (1) generator rated at 750 kW 
• Eight (8) new generators rated at 2,500 kW 

 
Because the application included changes to the design of existing stacks (shorter than previously 
permitted), new equipment (eight new engines), and an increase in emissions, Ecology required 
Microsoft to revise the health impact assessment (HIA) to evaluate the health risks from exposure 
to diesel engine exhaust particulates (DEEP). 
 
Microsoft hired Landau Associates to revise the HIA (Landau Associates, 2016).  In this 
assessment, Landau Associates estimated lifetime increased cancer risks associated with 
Microsoft’s diesel particles and other toxic air pollutant (TAP) emissions.   
 
The revised diesel particle emissions resulted in an increase lifetime cancer risk from the previous 
estimate of about 5.7 in one million to a new estimate of about 5.9 in one million.  The maximum 
risk was estimated at a residential location north of MWH Data Center.  This risk assumes that a 
person is exposed to MWH’s emissions continuously during their entire lifetime.  Ecology allows 
an increased risk of up to 10 in one million from new sources of air pollutants.  The risk can also be 
expressed as the number of cancers that might occur in addition to those normally expected in a 
population of one million people.  The cancer risk estimates reported here are for increases above a 
baseline lifetime risk of cancer of about 40 percent in the United States. 
 
The increased cancer risk was quantified assuming that both filterable and condensable particles 
emitted from MWH’s diesel engines constitute DEEP.  Typically, only the filterable particles are 
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considered when estimating the risk of exposure to diesel exhaust particles.  This is because the 
studies about the health risk from diesel exposure used measurements of respirable particles from 
“fresh” diesel exhaust and elemental carbon to represent diesel exhaust emissions.  The increased 
risk estimated by Landau Associates represents a conservatively high estimate.  If emissions 
estimates were based on only filterable emissions (excluding the condensable particles), then the 
estimated risk would be about one in one million.  Landau Associates also assessed chronic and 
acute noncancer hazards associated with the project’s emissions and determined that MWH’s 
emissions by themselves are not likely to result in adverse noncancer health effects. 
  
To evaluate the cumulative effect of numerous sources of diesel particles in the area, Landau 
Associates assessed the cumulative health risk by adding estimated concentrations associated with 
MWH’s emissions to an estimated background concentration.  The maximum cumulative cancer 
risk to a person who lives near MWH is about 41 in one million.  Much of the exposure to diesel 
particles at this location comes from vehicles travelling on State Route 28.  Additionally, exposure 
to diesel particles in the area is not likely to result in long-term noncancer health effects.   
 
Finally, Landau Associates assessed short-term impacts of nitrogen dioxide (NO2) emitted at the 
same time by all 110 permitted and proposed west Quincy data center backup diesel generators 
during a power outage affecting MWH, Microsoft Columbia, and Dell data centers.  This evaluation 
indicated that elevated NO2 levels could occur under some unfavorable meteorological conditions.  
The likelihood, however, of an outage coinciding with unfavorable meteorological conditions is 
very low.  
 
Because the increase in cancer risk associated with the new data center alone is less than the 
maximum risk allowed under Ecology’s rules (10 in one million), and the noncancer hazard is low, 
the project is approvable under WAC 173-460-090.  Furthermore, the cumulative risks to residents 
living near MWH Data Center are below the cumulative risk threshold established by Ecology for 
permitting data centers in Quincy (100 per million or 100 x 10-6).   
 
This summary document presents Ecology’s review of the Microsoft MWH Data Center’s revised 
HIA and other requirements under WAC 173-460.  
 
2. Second Tier Review Processing and Approval Criteria 

 
2.1. Second tier review processing requirements 

 
In order for Ecology to review the second tier petition, each of the following regulatory 
requirements under Chapter 173-460-090 must be satisfied: 
 

(a) The permitting authority has determined that other conditions for processing the NOC Order 
of Approval have been met, and has issued a preliminary approval order. 
 

(b) Emission controls contained in the preliminary NOC approval order represent at least best 
available control technology for toxics (tBACT). 
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(c) The applicant has developed an HIA protocol that has been approved by Ecology. 
 

(d) The ambient impact of the emissions increase of each TAP that exceed acceptable source 
impact levels (ASILs) has been quantified using refined air dispersion modeling techniques 
as approved in the HIA protocol. 

 
(e) The second tier review petition contains an HIA conducted in accordance with the approved 

HIA protocol. 
 
Acting as the “permitting authority” for this project, Ecology’s project permit engineer satisfied 
items (a) and (b) above on September 22, 2016 (Ecology, 2016).  Landau Associates submitted an 
HIA protocol (item (c)) on December 20, 2013, and the revised final HIA (item (e)) on April 8, 
2016.  The revised refined air dispersion modeling for short-term NO2 and annual DEEP emissions 
(item (d)) was conducted in November and December 2015, respectively.  Therefore, all five 
processing requirements above are satisfied. 
 

2.2. Second tier review approval criteria 
 
As specified in WAC 173-460-090(7), Ecology may recommend approval of a project that is likely 
to cause an exceedance of ASILs for one or more TAPs only if it: 
 

(a) Determines that the emission controls for the new and modified emission units 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 the noncancer hazard is acceptable.  
 

2.2.1. tBACT determination  
 
Ecology’s permit engineer determined that Microsoft’s proposed pollution control equipment (i.e., 
Tier 2 engines equipped with diesel particulate filters, diesel oxidation catalysts, and selective 
catalytic reduction) more than satisfies the BACT and tBACT requirement for diesel engines 
powering backup generators at MWH Data Center (Ecology, 2016).1  
 
3. HIA Review 
 
As described above, the applicant is responsible for preparing the HIA under WAC 173-460-090.  
Ecology’s project team consisting of an engineer, a toxicologist, and a modeler review the HIA to 

1 BACT was determined to be met through the use of EPA Tier 2 certified engines if the engines are installed and 
operated as emergency engines, as defined at 40 CFR §60.4219; compliance with the operation and maintenance 
restrictions of 40 CFR Part 60, Subpart IIII; and use of ultra-low sulfur diesel fuel containing no more than 15 parts per 
million by weight of sulfur. 
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determine if the methods and assumptions are appropriate for assessing and quantifying the 
surrounding community’s risk from a new project.   
 
For the MWH project, the HIA focused on health risks attributable to DEEP and nitrogen dioxide 
exposure as these were the only TAPs with a modeled concentration in ambient air that exceeded 
respective ASILs.  Landau Associates briefly described emissions and exposure to other TAPs 
(benzene, carbon monoxide (CO), ammonia,2 and acrolein) because these pollutants exceeded a 
small quantity emission rate (SQER), and Ecology requested that health hazards from exposure to 
these pollutants be quantified.  
 

3.1. DEEP health effects summary 
 
Diesel engines emit very small fine (<2.5 micrometers [µm]) and ultrafine (<0.1 µm) particles.  
These particles can easily enter deep into the lung when inhaled.  Mounting evidence indicates that 
inhaling fine particles can cause or contribute to numerous adverse health effects.  
 
Studies of humans and animals specifically exposed to DEEP show that diesel particles can cause 
both acute and chronic health effects including cancer.  Ecology has summarized these health 
effects in “Concerns about Adverse Health Effects of Diesel Engine Emissions” available at 
<http://www.ecy.wa.gov/pubs/0802032.pdf>. 
 

3.2. NO2 health effects summary 
 
NO2 forms when nitrogen, present in diesel fuel and as a major component of air, combines with 
oxygen to produce oxides of nitrogen.  NO2 and other oxides of nitrogen are of concern for ambient 
air quality because they are part of a complex chain of reactions responsible for the formation of 
ground-level ozone.  Additionally, exposure to NO2 can cause both long-term (chronic) and short-
term (acute) health effects.   
   
Long-term exposure to NO2 can lead to chronic respiratory illness such as bronchitis and increase 
the frequency of respiratory illness due to respiratory infections.  Short-term exposure to extremely 
high concentrations (> 180,000 µg/m3) of NO2 may result in serious effects including death 
(National Research Council, 2012).  Moderate levels (~30,000 µg/m3) may severely irritate the 
eyes, nose, throat, and respiratory tract, and cause shortness of breath and extreme discomfort.  
Lower level NO2 exposure (< 1,000 µg/m3may cause increased bronchial reactivity in some 
asthmatics, decreased lung function in patients with chronic obstructive pulmonary disease, and 
increased risk of respiratory infections, especially in young children (CalEPA, 2008).  For the 
MWH project, the maximum short-term ambient NO2 concentration has been estimated to be 606 
µg/m3, 1-hour average.  
 
Power outage emissions present the greatest potential for producing high enough short-term 
concentrations of NO2 to be of concern for susceptible individuals, such as people with asthma.  

2 Some ammonia is released from the selective catalytic reduction equipment designed to reduce NOX emissions. 

Page 361

https://fortress.wa.gov/ecy/publications/publications/0802032.pdf


Landau Associates and Ecology calculated numerical estimates of exposure and hazard reported 
later in this document.  
 

3.3. Toxicity reference values  
 
Agencies develop toxicity reference values for use in evaluating and characterizing exposures to 
chemicals in the environment.  As part of the HIA, Landau Associates identified appropriate 
toxicity values for DEEP and NO2.  
 

3.3.1. DEEP toxicity reference values 
 
To quantify noncancer hazards and cancer risk from exposure to DEEP, quantitative toxicity values 
must be identified.  Landau Associates identified toxicity values for DEEP from two agencies:  the 
U.S. Environmental Protection Agency (EPA) (EPA, 2002; EPA, 2003), and California EPA’s 
Office of Environmental Health Hazard Assessment (OEHHA) (CalEPA, 1998).  These toxicity 
values are derived from studies of animals that were exposed to a known amount (concentration) of 
DEEP, or from epidemiological studies of exposed humans, and are intended to represent a level at 
or below which adverse noncancer health effects are not expected, and a metric by which to 
quantify increased risk from exposure to a carcinogen.  Table 1 shows the appropriate DEEP 
noncancer and cancer toxicity values identified by Landau Associates.  
 
EPA’s reference concentration (RfC) and OEHHA’s reference exposure level (REL) for diesel 
engine exhaust (measured as DEEP) was derived from dose-response data on inflammation and 
changes in the lung from rat inhalation studies.  Each agency established a level of 5 µg/m3 as the 
concentration of DEEP in air at which long-term exposure is not expected to cause adverse 
noncancer health effects.   
 
National Ambient Air Quality Standards (NAAQS) and other regulatory toxicological values for 
short- and intermediate-term exposure to particulate matter have been established, but values 
specifically for DEEP exposure at these intervals do not currently exist.  
 
OEHHA derived a unit risk factor (URF) for estimating cancer risk from exposure to DEEP.  The 
URF is based on a meta-analysis of several epidemiological studies of humans occupationally 
exposed to DEEP.  In these studies, DEEP exposure was estimated from measurements of elemental 
carbon and respirable particulate representing fresh diesel exhaust.  The URF is expressed as the 
estimate of the plausible upper limit (i.e., the 95th percentile upper confidence interval) of cancer 
risk, assuming continuous lifetime exposure to a substance at a concentration of one microgram per 
cubic meter (1 µg/m3).  It is expressed in units of inverse concentration [i.e., (µg/m3)-1].  OEHHA’s 
URF for DEEP is 0.0003 (µg/m3)-1 meaning that a lifetime of exposure to 1 µg/m3 of DEEP results 
in an increased individual cancer risk of 0.03 percent or a population cancer risk of 300 excess 
cancer cases per million people exposed. 
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3.3.2. NO2 toxicity reference value 
 
OEHHA developed an acute reference exposure level for NO2 based on inhalation studies of 
asthmatics exposed to NO2.  These studies found that some asthmatics exposed to about 0.25 ppm 
(i.e., 470 µg/m3) experienced increased airway reactivity following inhalation exposure to NO2 
(CalEPA, 2008).  Not all asthmatic subjects experienced an effect.  

 
The acute REL derived for NO2 does not contain any uncertainty factor adjustment, and therefore 
does not provide any additional buffer between the derived value and the exposure concentration at 
which effects have been observed in sensitive populations.  This implies that exposure to NO2 at 
levels equivalent to the acute REL (which is also the same value as Ecology’s ASIL) could result in 
increased airway reactivity in a subset of asthmatics.  People without asthma or other respiratory 
disease are not likely to experience effects at NO2 levels at or below the REL. OEHHA intended for 
acute RELs to be “for infrequent 1 hour exposures that occur no more than once every two weeks in 
a given year” (CalEPA, 2015). 
 
EPA developed an annual and 1-hour NAAQS for NO2.  Compliance with these NAAQS was 
demonstrated as part of the Notice of Construction (NOC) application process (Ecology, 2016). 
 

Table 1.  Toxicity Values Used to Assess and Quantify Non-cancer Hazard and Cancer Risk 
Pollutant Agency Noncancer Cancer 

DEEP 
U.S. Environmental Protection Agency RfC = 5 µg/m3 N/A1 

California EPA–Office of Environmental Health 
Hazard Assessment 

Chronic REL =  
5 µg/m3 

URF = 0.0003 per 
µg/m3 

NO2 California EPA–Office of Environmental Health 
Hazard Assessment 

Acute REL = 470 
µg/m3 N/A 

1 EPA considers DEEP to be a probable human carcinogen, but has not established a cancer slope factor 
or URF. 

 
 

3.4. Affected community/receptors  
 
While MWH Data Center is located in an industrially zoned area and surrounded largely by 
agricultural land uses, air dispersion modeling indicated that proposed DEEP emissions, assuming 
DEEP is represented by both condensable and filterable particulate, could result in concentrations in 
excess of the ASIL at roughly 203 parcels with residential land use codes (Figure 1) [Ecology, 
2015; Grant County, 2015].  U.S. Census data show that approximately 710 people live in the area 
in which Census Blocks intersected by the area in which DEEP concentrations are estimated to 
exceed the ASIL (U.S. Census Bureau, 2010).   
 
For the purposes of assessing increased cancer risk and noncancer hazards, Landau Associates 
identified receptor locations where the highest exposure to project-related air pollutants could 
occur:  at the project boundary, a nearby residence, and off-site commercial areas.   They also 
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identified and evaluated exposures at other areas with sensitive populations such as schools and a 
hospital.  Landau Associates calculated both noncancer hazards and cancer risks for each of these 
receptors, and estimated long-term cumulative risks attributable to other known sources of DEEP.3   
 
Ecology’s review of the HIA found that Landau Associates identified appropriate receptors to 
capture the highest exposures for residential, commercial, and fence line receptors (Figures 2 and 
Figure 3).  Landau Associates also identified other potential sensitive receptor areas such as 
students at Monument Elementary and Quincy Valley Schools, and patients at Quincy Valley 
Hospital.   
 

3.5. Increased cancer risk 
 

3.5.1. Cancer risk attributable to MWH’s DEEP and other TAP emissions 
 
Table 2, adapted from the HIA, shows the estimated MWH Data Center-specific and cumulative 
cancer risk per million at each of the receptors evaluated.  The highest increase in risks attributable 
to MWH Data Center’s emissions is 5.9 per million4 and occurs at residential property north of 
MWH.  Landau Associates 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 other TAPs of about 
0.02 per million.   
 
When estimating exposure to DEEP, Landau Associates assumed that both filterable and 
condensable particulate matter make up DEEP resulting in an estimated risk that errs on the side of 
overestimating risk.5  Based on emissions estimates presented in the NOC application, filterable 
particles make up approximately 15 percent of the total filterable and condensable particulate 
matter. 
 
 

3 Landau Associates and Ecology modeled cumulative emissions from existing data centers, railway, and highways.  
Results were incorporated into the review of proposed emissions from MWH Data Center. 
4 Number per million represents an upper-bound theoretical estimate of the number of excess cancers that might result 
in an exposed population of one million people compared to an unexposed population of one million people.  
Alternatively, an individual’s increase in risk of one in one million means a person’s chance of getting cancer in their 
lifetime increases by one in one-million or 0.0001 percent. 
5 California Air Resources Board considers the front half (filterable) PM emissions to be consistent with the techniques 
used to establish diesel PM as a toxic air contaminant.  
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Table 2.  Estimated Increased Cancer Risk for Residential, Occupational, and Student Scenarios 
Attributable to MWH’s DEEP Emissions 

Attributable 
to: 

Risk Per Million from DEEP Exposure at Various Receptor Locations 

      

Fence 
Line 

Receptor1 

R-1 North 
Residence 

(MIRR)2 

C-1 
Industrial 
Building 
(MICR)3 

Monument 
Elementary School Patients 

at Quincy 
Valley  

Medical 
Center6 

Maximally 
Cumulatively 

Impacted 
Residence 

within area > 
ASIL2 Students4 Teachers5 

        
MWH 
(assumes 
filterable and 
condensable 
particulate are 
DEEP) 

1.0 5.9 1.9 0.1 0.4 <0.1 2.4 

1 Fence line scenario assumes intermittent exposure 250 days per year, two hours per day for 30 years. 
2 Residential scenarios assume continuous lifetime exposure. 
3 Workplace scenarios assume exposure occurs 250 days per year, eight hours per day for 40 years. 
4 Student scenario assumes exposure occurs 180 days per year, eight hours per day for seven years. 
5 Teacher scenario assumes exposure occurs 200 days per year, eight hours per day for 40 years. 
6 Patient scenario assumes a patient is present at the hospital 365 days per year, 24 hours per day for one year. 
Note:  Landau Associates 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 0.02 per million at the north residence (R-1). 

 
 

3.5.2. Cancer risk attributable to cumulative DEEP emissions 
 
Landau Associates conducted a separate analysis of cumulative exposure to DEEP in Quincy.     
 
The cumulative risk of all known sources of DEEP emissions in the vicinity of MWH Data Center 
(Table 3 and Figure 4) is highest for a nearby residence south of State Route 28, and southeast of 
the proposed project.  The cumulative DEEP risk at this home is about 41 per million.6  The 
majority (~68 percent) of estimated DEEP exposure at this location is attributable to emissions from 
vehicles travelling on State Route 28. 
 

6 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 types of receptors.  For regulatory decision-making purposes, Ecology 
assumes that a resident is continuously exposed at their residence for their entire lifetime. 
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Table 3.  Estimated Cumulative Cancer Risk at Residential Locations near MWH  
Data Center 

Attributable to: 

Risk Per Million from DEEP Exposure at Various Residential 
Receptor Locations1 

Residence 
Maximally 
Impacted 
by MWH 
(MIRR) 

Maximum 
Cumulatively Exposed 

Residence in 
Modeling Domain 

(adjacent to HWY 281) 

Maximum Cumulatively 
Exposed Residence 

within the Area in which 
MWH–related Emissions 
Result in Concentrations 

Greater than the ASIL  

MWH2 5.9 2.4 0.5 
Dell2 0.6 0.6 0.7 
Microsoft Columbia2 0.7 0.9 1.6 

SR 283 3.1 27.9 3.9 
Rail3 2.3 6.6 2.2 
SR 2813 0.8 2.7 58.8 

Cumulative 13.5 41.1 67.7 
1 Residential scenarios assume continuous lifetime exposure. 
2 Based on allowable emissions or requested emission limits.  Actual emissions likely to be 
lower. 
3 Based on 2011 emissions estimates. 

 
 

3.6. Noncancer hazard 
 
Landau Associates evaluated chronic noncancer hazards associated with long-term exposure to 
DEEP emitted from MWH Data Center and other local sources (Table 4).  Hazard quotients were 
much lower than unity (one) for all receptors’ exposure to MWH Data Center-related and 
cumulative DEEP.7  In addition, Landau Associates evaluated combined long-term exposure to 
DEEP, benzene, acrolein, and ammonia emitted from MWH and determined the hazard indices 
were much lower than unity for all receptors’ exposure to MWH Data Center-related pollutants.  
This indicates that chronic noncancer hazards are not likely to occur as a result of exposure to 
DEEP and other project-related TAPs in the vicinity of MWH Data Center. 
 
Landau Associates also evaluated acute hazards associated with short-term exposure to NO2 (Table 
4).  Landau Associates evaluated scenarios where MWH Data Center was operating under full 
power outage mode because this is the time period when short-term emissions would be greatest.  
Hazard quotients and hazard indices for the MIBR exposures were above one indicating that acute 
adverse health effects may occur in people occupying areas near the MWH’s property boundary 
during a power outage.  All other receptors’ noncancer hazards from exposure to MWH’s NO2 
emissions were at or below unity.   

7 The highest chronic hazard quotient attributed to cumulative exposure to DEEP (0.07) occurred at the maximum 
impacted boundary receptor location.  
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Landau Associates also evaluated short-term exposures to NO2 emitted from MWH and nearby data 
center engines and determined that under outage scenarios, hazard indices could exceed unity at 
several locations.  These hazards primarily result from NO2 exposure (Table 4).8  The frequency of 
these potential occurrences is further discussed in Section 4.2. 
 

Table 4.  Estimated Short-term NO2 and Long-term DEEP Noncancer Hazards 
Attributable to MWH and (Cumulative) Emissions at Locations near MWH Data Center 

Receptors 

Acute (short-term) Chronic (long-term) 

Max. 1-hr NO2 
(µg/m3) 

NO2 Acute 
REL 

(µg/m3) HQ 

Annual Avg. 
DEEP  

(µg/m3) 

DEEP 
Chronic 

REL 
(µg/m3) HQ 

       
MIBR 606 (655) 

470 

1.3 
(1.4) 0.42 (0.46) 

5 

0.083 
(0.091) 

MICR 454 (455) 1.0 
(1.0) 0.16 (0.29) 0.031 

(0.058) 

MIRR 409 (655) 0.9 
(1.4) 0.064 (0.09) 0.013 

(0.018) 

Hospital 300 (375) 0.6 
(0.8) 0.016 (0.1) 0.003 

(0.020) 

School 258 (527) 0.6 
(1.1) 0.038 (0.1) 0.008 

(0.020) 
 
 
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, reference toxicity values specifically for DEEP exposure at short-term or intermediate 
intervals do not currently exist.  Therefore, Landau Associates did not quantify short-term risks 
from DEEP exposure.  Generally, Ecology assumes that compliance with the 24-hour PM2.5 
NAAQS is an indicator of acceptable short-term health effects from DEEP exposure.  Ecology’s 
Technical Support Document (TSD) for the draft preliminary NOC approval concludes that 
MWH’s emissions are not expected to cause or contribute to an exceedance of any NAAQS 
(Ecology, 2016). 
 

4.2. Cumulative short-term NO2 hazard 
 
While MWH Data Center’s NO2 emissions by themselves are not likely to result in adverse 
noncancer health effects, Ecology recognizes that it is possible that cumulative impacts of multiple 
data center’s emissions during a system-wide outage could potentially cause NO2 levels to be a 
health concern.  Landau Associates evaluated the short-term NO2 impacts that could result from 
emergency engine operation during a system-wide power outage affecting:  

8 Hazard quotients attributable to other TAPs were extremely low and are not presented in Table 4. 
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• Dell Data Center 
• Microsoft Columbia Data Center 
• Microsoft MWH Data Center 

 
While NO2 levels could indeed rise to levels of concern9 at various locations across the west side of 
Quincy, the outage would have to occur at a time when the dispersion conditions were optimal for 
concentrating NO2 at a given location.   
 
Ecology estimated the combined probability of a west side Quincy system-wide outage coinciding 
with unfavorable dispersion conditions.  Ecology found the likelihood of this occurrence to be 
relatively low.   
 
To conduct this analysis, Landau Associates modeled emissions of: 
 

• Simultaneous outage emissions of NOX for all west side permitted (i.e., Dell Data Center 
and Microsoft Columbia Data Center)and proposed Microsoft MWH Data Center engines, 
during all meteorological conditions experienced throughout a five-year period. 

• Each engine operates at loads specified in permits (for existing data centers) or permit 
applications (for MWH Data Center). 

• Potential emissions from other NOX sources on the west side of Quincy like State Route 28, 
State Route 281, and the BNSF railroad line. 

 
Figure 5 shows the maximum 1-hour NO2 concentrations that could occur in Quincy if all west side 
data centers’ engines operated simultaneously under emergency conditions.  Although the acute 
reference exposure level for NO2 is 470 µg/m3 (CalEPA, 2008), the figure shows only those 
concentrations that exceed 454 µg/m3 because Ecology assumes that a NO2 background 
concentration of 16 µg/m3 exists in Quincy at any given time (NW AIRQUEST, 2016).  It is 
important to note that the maximum 1-hour concentrations shown in Figure 5 do not all occur at the 
same time.  The figure displays the worst-case concentration at each location in Quincy.  Generally, 
this figure shows that concentrations of NO2 could exceed a level of health concern in most areas 
on the west side of Quincy. 
 
Ecology also analyzed the frequency (# of hours per year) meteorological conditions could result in 
a NO2 concentration greater than 454 µg/m3 at each receptor point within the west side Quincy 
modeling domain.  If engines were run continuously during the course of a year, some areas near 
data centers could achieve concentrations of health concern for as often as 300 hours per year.  In 
reality, these data centers were not permitted to continuously operate their engines.  The engines are 
not expected to be used frequently under outage scenarios as the Grant County Public Utilities 
District (PUD) reported that from 2003 to 2009, the average total outage time for customers that 

9 The level of concern in this case is 454 µg/m3.  This represents California OEHHA’s acute reference exposure level of 
470 µg/m3 minus an estimated regional background concentration of 16 µg/m3. 
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experience an outage throughout Grant County PUD’s service area is about 143 minutes per year 
(Coe, 2010).   
  
Figure 6 shows the number of years between occurrences in which the NO2 levels could exceed a 
level of concern assuming each west side data center operates each engine at outage load during 
eight hours of simultaneous outage per year.  Generally, these occurrences are not likely to happen 
more than once per lifetime throughout much of Quincy’s west side.  More frequent occurrences 
may happen near the boundaries of Dell and Microsoft Columbia data centers.  The most frequently 
impacted parcel may be impacted as often as once every three to six years.  It is located west of the 
Dell property, is zoned industrial, and the 2015 tax parcel land use code is agricultural.  
 
5. Uncertainty 
 
Many factors of the HIA are prone to uncertainty.  Uncertainty relates to the lack of exact 
knowledge regarding many of the assumptions used to estimate the human health impacts of 
MWH’s emissions.  The assumptions used in the face of uncertainty may tend to over- or 
underestimate the health risks estimated in the HIA.  Key aspects of uncertainty in the HIA for 
project MWH are exposure assumptions, emissions estimates, air dispersion modeling, and toxicity 
of DEEP. 

 
5.1. Exposure 

 
It is difficult to characterize the amount of time that people can be exposed to MWH’s DEEP 
emissions.  For simplicity, Landau Associates and 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 uncertain.  From 2003 to 2009, the average 
outage for all Grant County PUD power customers was about 2.5 hours per year.  While this small 
amount of power outage provides some evidence that power service is relatively stable, we cannot 
predict future outages with any degree of certainty.   
 

5.2. Emissions 
 
The exact amount of DEEP emitted from MWH’s diesel-powered generators is uncertain.  Landau 
Associates estimated emissions assuming that each engine operates at a load resulting in the highest 
emissions regardless of actual intended operational load.  Landau Associates also attempted to 
account for higher emissions that would occur during initial start-up and before control equipment 
was fully warmed up.  Finally, the emission estimates for DEEP include adjustment factors to 
account for condensable particulate in addition to filterable particles.  The resulting values are 
considered to be a conservatively high estimate of DEEP emissions.  
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5.3. Air modeling 
 
The transport of pollutants through the air is a complex process.  Regulatory air dispersion models 
are developed to estimate the transport and dispersion of pollutants as they travel through the air.  
The models are frequently updated as techniques that are more accurate become known, but are 
written to avoid underestimating the modeled impacts.  Even 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 steady-state Gaussian dispersion models, the 
AERMOD model used for the MWH analysis may slightly overestimate the short-term (1-hour 
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 
community’s limited understanding of the toxicity of most chemicals in humans following exposure 
to the low concentrations generally encountered in the environment.  To account for uncertainty 
when developing toxicity values (e.g., RfCs), EPA and other agencies apply “uncertainty” factors to 
doses or concentrations that were observed to cause adverse noncancer effects in animals or 
humans.  Agencies apply these uncertainty factors so that they derive a toxicity value that is 
considered protective of humans including susceptible populations.  In the case of DEEP exposure, 
the noncancer reference values used in this assessment were generally derived from animal studies. 
These reference values are probably protective of the majority of the population including sensitive 
individuals, but in the case of EPA’s DEEP RfC, EPA acknowledges (EPA, 2002): 

 
“…the actual spectrum of the population that may have a greater susceptibility to diesel 
exhaust (DE) is unknown and cannot be better characterized until more information is 
available regarding the adverse effects of diesel particulate matter (DPM) in humans.” 
 

Quantifying DEEP cancer risk is also uncertain.  Although EPA classifies DEEP as probably 
carcinogenic to humans, they have not established a URF for quantifying cancer risk.  In their 
health assessment document, EPA determined that “human exposure-response data are too 
uncertain to derive a confident quantitative estimate of cancer unit risk based on existing studies.”  
However, EPA suggested that a URF based on existing DEEP toxicity studies would range from 
1x10-5 to 1 x 10-3 per µg/m3.  OEHHA’s DEEP URF (3 x 10-4 per µg/m3) falls within this range.  
Regarding the range of URFs, EPA states in their health assessment document for diesel exhaust 
(EPA, 2002): 

 
“Lower risks are possible and one cannot rule out zero risk.  The risks could be zero because 
(a) some individuals within the population may have a high tolerance 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 cancer risk.” 
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Other sources of uncertainty cited in EPA’s health assessment document for diesel exhaust are: 
  

• Lack of knowledge about the underlying mechanisms of DEEP toxicity.  

• The question of whether toxicity studies of DEEP based on older engines is relevant to 
current diesel engines. 

 
Regarding the second bullet above, California EPA’s Office of Environmental Health Hazard 
Assessment recently evaluated experimental data from several new technology diesel engine 
emissions reflecting emission controls similar to those proposed for MWH’s engines (CalEPA, 
2012).   
 

“These studies  indicate that the reductions of some air toxics such as polycyclic aromatic 
hydrocarbons, benzene and 1,3- butadiene in new technology engine exhaust (often 80 – 
90%) are not as great as the corresponding reductions in DEP [diesel engine particulate] 
(often 95 – 99%).  The resulting air toxics/DEP ratios for NTE [new technology engine] 
exhaust may be greater than or equal to similar ratios found in exhaust from older diesel 
engines.  As an example, an analysis of data from one published review indicated that the 
average 3-ring PAH, 1,3-butadiene and benzene/DEP ratios increased in NTE exhaust 
compared to older DEE [diesel engine emissions] by 2-, 10- and 4-fold, respectively.  These 
data suggest 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 that NTE 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.” 

 
Table 5 presents a summary of how the uncertainty affects the quantitative estimate of risks or 
hazards. 
 

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 

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

Toxicity of DEEP at low 
concentrations 

Possible overestimate of cancer risk, possible underestimate of noncancer 
hazard for sensitive individuals 
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6. Conclusions and Recommendation 
 
The project review team has reviewed the HIA and determined that: 
 

a) The TAP emissions estimates presented by Landau Associates represent a reasonable 
estimate of the project’s future emissions.  

b) Emission controls for the new and modified emission units meet or exceed the tBACT 
requirement. 

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

d) The HIA submitted by Landau Associates on behalf of Microsoft adequately assesses 
project-related increased health risk attributable to TAP emissions. 

 
In the HIA, Landau Associates estimated lifetime increased cancer risks attributable to MWH’s 
DEEP and other TAP emissions.  The revised HIA estimated a slight increase previous risk estimate 
of 5.7 in one million to a new estimate of 5.9 in one million.  The maximum risk was estimated at a 
residential location north of MWH Data Center’s property.  This risk was quantified assuming that 
both filterable and condensable particulate emitted from MWH’s engines constitutes DEEP.  It is 
important to note that diesel particulate is typically quantified as only the filterable fraction.  This is 
because the health studies that form the basis for quantifying the health risk from diesel exposure 
used measurements of respirable particulate from “fresh” diesel exhaust and elemental carbon as a 
surrogate for diesel exhaust emissions.  Therefore, the increased risk estimated by Landau 
Associates represents a conservatively high estimate.  Based on that filterable emissions are about 
15 percent of MWH’s filterable and condensable emissions, an estimated risk of about one in one 
million at that location is a more realistic estimate.  
 
Landau Associates also assessed chronic and acute noncancer hazards attributable to the project’s 
emissions and determined that MWH’s emissions by themselves are not likely to result in adverse 
noncancer health effects.  
 
Finally, Landau Associates and Ecology assessed the cumulative health risk by adding estimated 
concentrations attributable to Microsoft’s emissions to an estimated background DEEP 
concentration.  The maximum cumulative cancer risk from resident’s exposure to DEEP in the 
vicinity of MWH is approximately 41 in one million.  Most of the exposure to diesel particulate at 
this location comes from vehicles travelling on State Route 28.  Additionally, exposure to DEEP in 
the area is not likely to result in noncancer health effects.   
 
The project review team concludes that the HIA represents an appropriate estimate of potential 
increased health risks posed by MWH Data Center’s TAP emissions.  The risk manager may 
recommend approval of the revised permit because total project-related health risks are permissible 
under WAC 173-460-090 and the cumulative risk from DEEP emissions in Quincy is less than the 
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cumulative additional cancer risk threshold established by Ecology for permitting data centers in 
Quincy (100 per million or 100 x 10-6) [Ecology, 2010].   
 
Additionally, Ecology’s analysis of short-term impacts from simultaneous outage emissions 
determined a very low likelihood of a west side Quincy system-wide power outage coinciding with 
unfavorable pollutant dispersion.  While existing power outage reports from each of the data centers 
do not indicate power outages have simultaneously affected all Quincy data centers, Ecology should 
track outage reports from the data centers to ensure that assumptions used in the analysis remain 
plausible.  

Page 373



7. References 
 
CalEPA, California Environmental Protection Agency:  Air Resources Board and Office of 

Environmental Health Hazard Assessment, Proposed Identification of Diesel Exhaust as a Toxic 
Air Contaminant, 1998, Available at:  <http://www.arb.ca.gov/toxics/dieseltac/staffrpt.pdf>. 

 
------, California Environmental Protection Agency:  Office of Environmental Health Hazard 

Assessment, Acute Toxicity Summary: Nitrogen Dioxide, Appendix D2 of the Technical 
Support Document for Noncancer Reference Exposure Levels, 2008, Available at:  
<http://www.oehha.ca.gov/air/hot_spots/2008/AppendixD2_final.pdf#page=209>. 

 
------, California Environmental Protection Agency:  Office of Environmental Health Hazard 

Assessment, A Risk Assessment Evaluation of New Technology Diesel Engine Exhaust 
Composition, June 4, 2012, Available at: <http://www.oehha.org/public_info/DEEposter.html>. 

 
------, California Environmental Protection Agency Office of Environmental Health Hazard 

Assessment, “Risk Assessment Guidelines: Guidance Manual for Preparation of Health Risk 
Assessments,” February 2015, 
<http://www.oehha.ca.gov/air/hot_spots/2015/2015GuidanceManual.pdf>. 

 
Coe, William, Grant Count Public Utilities District, Presentation at Quincy City Hall, “System 

Reliability Quincy Area,” April 22, 2010. 
 
Ecology, Washington State Parcels Project:  Digital Tax Parcel Information Containing Department 

of Revenue Land Use Codes, 2015. 
 
------, Washington State Department of Ecology, Draft Preliminary Determination in the Matter of 

Approving a New Air Contaminant Source for Microsoft Corporation:  MWH Data Center, 
September 22, 2016.  

 
------, Washington State Department of Ecology, Draft Technical Support Document for 

Preliminary Determination of Approval:  Microsoft MWH Data Center, September 22, 2016.  
  
------, Washington State Department of Ecology Air Quality Program, Basis for Estimating Cumulative 

Health Risk Impacts of Diesel Engine Exhaust Particulate Emissions from Data Centers in Quincy, 
WA, Draft Issue Paper, August 2010. 

 
EPA, United States Environmental Protection Agency, Health Assessment Document for Diesel 

Exhaust, EPA/600/8-90/057F, May 2002, Available at: 
<http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=29060>. 

 
------, United States Environmental Protection Agency, Integrated Risk Information System record 

for Diesel Exhaust, last revised February 28, 2003, Available at: 

Page 374

http://www.arb.ca.gov/toxics/dieseltac/staffrpt.pdf
http://www.oehha.ca.gov/air/hot_spots/2008/AppendixD2_final.pdf#page=209
http://www.oehha.org/public_info/DEEposter.html
http://www.oehha.ca.gov/air/hot_spots/2015/2015GuidanceManual.pdf
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=29060


<http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showQuickView&substance_nmbr=0
642>. 

 
Grant County, Grant County Geographical Information Systems and Information Technologies, Tax 

Parcel Information, 2015, Available at:  <http://grantwa.mapsifter.com/>. 
 
Landau Associates, Second-Tier Health Impact Assessment for Diesel Engine Exhaust Particulate 

Matter and Nitrogen Dioxide (Response to Incompleteness), Microsoft Oxford Data Center, 
Quincy, WA, April 2016. 

 
National Research Council:  Committee on Acute Exposure Guideline Levels; Committee on 

Toxicology; Board on Environmental Studies and Toxicology; Division on Earth and Life 
Studies (2012), The National Advisory Committee for the Development of Acute Exposure 
Guideline Levels for Hazardous Substances (AEGL Committee), Acute Exposure Guideline 
Levels for Selected Airborne Chemicals: Volume 11 
<http://www.epa.gov/sites/production/files/2015-
09/documents/nitrogen_oxides_volume_11_1.pdf>. 

 
NW AIRQUEST, Northwest International Air Quality Environmental Science and Technology 

Consortium:  Tool to lookup 2009-2011 design values of criteria pollutants, 2016.  
Available at:  <http://lar.wsu.edu/nw-airquest/lookup.html>. 

 
U.S. Census Bureau, 2010 TIGER/Line Files, viewed with ESRI ArcGIS 10 Software, 2010. 
 

Page 375

http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showQuickView&substance_nmbr=0642
http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showQuickView&substance_nmbr=0642
http://grantwa.mapsifter.com/
http://www.nap.edu/author/BEST
http://www.nap.edu/author/DELS
http://www.nap.edu/author/DELS
http://www.epa.gov/sites/production/files/2015-09/documents/nitrogen_oxides_volume_11_1.pdf
http://www.epa.gov/sites/production/files/2015-09/documents/nitrogen_oxides_volume_11_1.pdf
http://lar.wsu.edu/nw-airquest/lookup.html


 
Figure 1.  Residential parcels in the area where DEEP concentrations could exceed the ASIL 
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Figure 2.  Receptor locations in relation to estimated DEEP concentrations (assuming both filterable 
and condensable fractions represent DEEP).  Concentrations are reported as the number of times 
higher than the ASIL. 
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Figure 3.  Receptor locations in relation to estimated 1-hour NO2 concentrations
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Figure 4.  Cumulative DEEP concentrations (estimated by Landau Associates) in the MWH vicinity.  
Concentrations are reported as the number of times higher than the ASIL. 
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Figure 5.  Estimated maximum 1-hr NO2 concentrations resulting 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 interval between occurrences of 1-hr NO2 concentrations greater than 454 ug/m3 
assuming eight hours of simultaneous west Quincy data center emergency engine outage emissions per 
year.  
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