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ACKOIBURCYVACCOINPISHINES

=orrpeck Aagrll 2005

= Reason: Implementatlon iSsues resultmg from
promulgation of AERMGD

= Purpose:

— Develop comprehensive approach to deal with AERMOD
Implementation issues that will:

= [Foster consensus solutions

= Avoid unwanted precedents
= Allow for flexible solutions for unique applications
= Develop guidance as experience is gained

—Proevide recommendations to OAQPS
ok accemplishedwia, 1.0, conferencer calls
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S RIedUCTS!
— AERMOD Implementation Guide — published September 2005
— Prioritization of activities for budget cycle
— Final report submitted April, 2006
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Goals

—~Generic guidance develepment
_ — Recognize lack of technical expertise
— Facilitate development of expertise

= Define the Landscape & Initial Guidance

— |dentify unresolved issues:
= |mplementation
= Technical issues — including model bugs
= Model formulation issues
= Suggested improvements
= Develop guidance where possible
- — Publish implementation Guide priortopublication
AppProach to resolving issues
— Organize issues
— Prioritize
— Suggest solutions and costs, where possible




. AERI\/IOD Implementation Guide
— |nitral"Guide published (9/05)
— Guide should be dynamic: revise as appropriate
— OAQPS should develop procedure for maintenance and
updating
= Re-Institute Model Clearinghouse
— Two processes: Formal and Informal

— Formal Process:
= Scope: Issues that arise during regulatory aclion
= Responsibilities:
— EPAregional offices have primary decision responsibility

— OAQPS interacts with Regions (at their request) not states
— OAQPS archives on SCRAM or searchable database.




PIOCESS SIEPS:

State contacts EPA region

Region writes memo to Clearinghouse
= Describe issue
= |dentify options and recommend solution
= Provide justification - consider precedent

Clearinghouse facilitates resoelution and writes formal
response
Asiprecedents build establish guidance
= Preschiptivews. General : Keepiprineiple based
sBreceaent control: Initiall decisions are critical
= Allow flexibility for unigue cases
= Vet, document & rule make where appropriate




— Outside the context of a regulatory action
— Doesn't rise to a level of formal request
— Important enough to be shared with community

= Process Steps:

— Regions initiate contact with Clearinghouse' (email, phone
call, etc.)

— Clearinghouse facilitates resolution'and issues a response
— Resolution is archived on SCRAM

— SUmmarizejssuenesolutionsini@earnghouse Annual
REPOr
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= PUrpose: PowdetechmcaT'éxperUs40‘@EEﬁT\Uhous pon [EgUEST
Scope: Support all Clearinghouse responsibilities related te AERMOD

= Recommended make-up:
— Regions, States & EPA ORD
— AIWG has suggested names
— Formal invitations from OAQPS

— AERMOD Repository

= Archive all AERMOD relevant material, including Clearinghouse actions,
for public access
= Organize by specific categories, e.g.
— Guidance - \ersions
— Viedel Eermulation - Fermeali@leannghouse respenses
= Perommence - [nformal Clearinghouse responses
— Sensitivity - FAQ'’s
— Bugs - etc.




AERMOID Implementation Guide

— The NWS site must be representative of the application site; If net,
collect site-specific met data
— Considerations for determining representativness:
= Constructing realistic PBL profiles
= Differences in Z,, B, & r between NWS site and the source location
= |mportance of differences to predicted concentrations

— Z, (local in nature)
= Depends on the type of application
= Judge based on decision context
= |f uncertain case-specific sensitivity analysis could be performed

— B, &r(regionalin nature)
= Proyide.considerable flexibility to revViewineagency.

= Couldiuseregionalivalues
—— - N . . .
= " Coeuld'use values from application site

— Determining surface characteristics by sector:
= Minimum of 30° arc

= Use 3 km fetch
= Apply an area weighted average




AERV @Y inplemenictopElideNCol

Selaecilge| strisiee Grielfzlciafsies for Lozl SoULe

— Urban source with rurall NWS data:

= NWS site should'be representative of adjacent rural area not
source-location

= Select surface parameters from NWS site
= Select urban option

— Urban source with urban NWS data:
= NWS site should be representative of source location
= Select surface parameters from NWS site
= Select urban option

— Urban sounces using site-specific data:

= |fi data are capable of fully defining preiiles e wind, tEmperattress
&ﬁturbu_lgnce thenrdata maybe Wse withr'the urban option turned
0
* |[f not then, same as “Urban source with urban NWS data”
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— Use ISC guidance to define source as urban
-~ (Auer)

— Selection of population data
= Use MSA data for source located In isolated MSA

= For areas with multiple MSA: Select sub-area
thought to best describe the urban heat island that
effects.the source

* [For non MSAsareas: Select areain which population™
~exceeds 750 people/km?

R ——




AERIVI@DMInPIENERIEION

— Definition: receptor elevations are lower than base
elevation of source

- Problem:

= AERMOD is expected to underestimate concentrations under
terrain following conditions (i.e., down-slope gravity flow)

= AERMOD will predict lower concentrations thanififlat terrain
were assumed

= Degree of underestimation increases with increased slope
= Most severe for low level sources

o MeelalisiepSiongeas i Ganilesilogine ifa el

S

— — Solution: Assume flat level terraipien a case-by-case
basis B -
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pped & Horizontal'Stacks™
— |f no building downwash: Preserve buoyancy flux and
eliminate"plume momentum
= Set exit gas velocity to 0.001 m/s to suppress momentum
= Establish an effective diameter to preserve buoyancy
= Turn off stack-tip downwash (STD)

= For capped stacks only: Reduce h, by 3 stack diameters

— |f downwash applies: Can’t apply effective diameter
(Issue with PRIME plume rise)
= Set exit gas velocity to 0.001 m/s
= Use aciualfsiacrediameter
*"Do not adjust for STD

m—




AERN GDAnpIENERIZN0);

=RIVIAP DEM Array and Domain' Bolindamn:
— Problem: 10% slope rule for defining the domain can: lbe
excessively large in areas having considerable terrain

— Solution: use professional judgment (case-by-case) to
determine domain size

= Manually Entering Terrain Elevations innAERMAP

— Problem: AERMAP does not accept hand-entered
terrain data

= Solution:
= Enter datainraspimithat mimicsiDENSormat.

S ERstructions are on SCRAM in “Inputting; XYZ Data Into
AERMAP”




Se of Area source AlgonthmimAERNGD
— Problem:

= Plume meander Is not consider for area source

= Overestimate may occur under very light conditions
(i.e., u<<1.0 m/s)

= [ssue has been associated with use of gridded met

data

— Solution:

= For such light wind applications use a volume source
approximation to simulate the area source -—

= AversieneifAERNVOD that ncllides meander. for
— area sources will be developed ASAPRP




1 Progless lsses e ejirier cicl noi el resaliiiion |
—  AERMOD or surfaced after promulgation

= [Ssues arose from:

— Model development

— Performance evaluation

— Sensitivity & conseguence analyses

— Peer Reviews & public comments

— Initial implementation

=  AIWG organized issues into 4 categories and prieritized within category

— Mandatory Work: Unless resolved will seriously impede AERMOD
implementation

. Vedel improvements: May be important but.can wait
- — Model teols: Maysbehelpful but. can wait, ===
. — ModellBugssMustibe communicated immediately and fixed ASAP
"ESAIWG recommends re-instituting AERMIC for ISSUes requiring:
— Model development
— Revisions or improvements to the science




~ = Inorder of prierty (13 itemsf: pE— :
1. Light winds: Revise. AERMOD's treatment of light winds to avoid
unrealistically high concentrations

Bulk Richardson number: Complete development of approach to
alleviate the need for on-site cloud cover

Reformulate the urban model

Add line source algorithm

Optimize AERMOD: The present model takes,teoe;long to run

Upgrade AERMARP: Allow input of 7.5 min data

Develop approach for urban modeling in hon-urban center
o . Performance test deposition algorithm

PVl - Ouipuinecded: 9B percentileroiaiyear conc distribution

. Discontintity’ in transitional mixing height — urban night to convective day
Evaluate PRIME simulations in complex terrain - fix if needed
Include meander for area sources
Incorporate double precision calculations




= N0t prioritized since bugs must be fixed (&
items):
Reformulate SBL reflecting lid: Present formulation

allows little or no contributions from reflections off the
stable mixing height.

Modify AERMET to accept sigma-Vv: Present
calculation using sigma theta Is Incorrect.

A number of issues related to AERMET interpreting
2w, met data

— - —F,'
—

—




Moedel lmproyvements

Re-code AERMET as single executable

Addwsyszreceptor option to AERMAP

Hardwire Guide’s approach to capped and horizontal stacks
Add flare option

Improve debug output

Improve BPIP: e.g. - lower conc by splitting buildings (could be
bug)
Analyze sensitivity to ASOS vs. pre-ASOS, data
Other issues fall into groups such as:
Adding other. source. types
ImpreVIREreURUrePUGRS
Evaluating performance of alternative algonthms
Improve efficiency of code
Improvements to model formulation
Expanding input options

—




Vioca Tools

~ = |n order of priority (8 items);
Improve surface characteristic guidance
Update QA guidance on input/output variables
Update guidance on REQUIRED variables
Improve PRIME documentation
Develop AERMOD programmer’s guide
Revise Appendix C Checklist

7. Complete modifications to MR reganding
______ deposition il

— _Develop Lahey and Linux executables




AIWG has completed its work
Either disband or define new charter

AIWG recommends that the group continue &
offers two possible charters:

Option 1:
— Mission: Technical problem solving w/ national scope
— Organization;
= Singlertechnicalllead
= 3 sub-leads: AERMOD, AERMET & AERMAP
— Example issue: Gridded met data

m—




= Option 2:
— Mission: Advisory committee to OAQPS

= Help to identify, communicate and respond to community needs
= Provide Regional/State/Local perspective — based on routine

application of AERMOD
— Possible Functions:

= |dentify broad perspective issues
Provide periedic feedback on adeguacy. of guidance
Act as seundingihearnd for CAQRPSH

| Clearir;g_;house resource when a wider perspective is needed
Make recommendations regarding budgetary priorities
Review Clearinghouse actions
Recommend updates to the Implementation Guide




Develop procedure for maintaining & updating the
AERMOD Implementation Guide

Re-institute both formal and informal Model Clearinghouse
Processes

Avoid developing guidance that is too prescriptive

During some Iinitial period the Clearingheuse should be
used liberally to avoid unwanted precedents

Establish an,Ad-IHoc technical support group for the
" CGlearinghouse

_—Establlsh and"AERMOD repository on on SCRAM

=" Re-establish AERMIC or a committee of similar expertise
= Resolve existing issues following AIWG’s prioritized list

= Re-charter the AIWG




