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The responses to each of your questions are further discussed in this 
letter and explained in detail in the appendixes. 

Completion of the 
Model 

EPA’S response to your letter indicated that the AUSM'S components had 
been fully integrated into a working model and that results were being 
produced for test purposes. EPA noted that the results were being ana- 
lyzed to detect and correct programming and logic errors, and after sev- 
eral months of testing, a reliable operational model would be available in 
1986, and an improved version with expanded capabilities would be 
available during 1987. The response did not, however, indicate a final 
completion date. WA further responded that the model will be produced 
for $1.5 million, the amount budgeted for the completion of the model 
delivered by IJKGE. However, annual maintenance costs of several hun- 
dred thousand dollars will be needed to keep data bases current 
afterward. 

Although it did not provide a final completion date as requested, EPA'S 

prognosis for future progress appears reasonable. Since EPA'S response, 
SAIC: has delivered four versions of the AUSM, with several more versions 
planned for delivery through fiscal year 1988. The model’s test results 
have been generally favorable, and evaluations of the model by outside 
organizations have thus far detected only minor problems. The esti- 
mated cost to complete the development and testing of the model is 
$500,000 over the original budgeted amount of $1.5 million, according to 
WA’S most recent estimates. A final product, tested and evaluated, is due 
to be delivered in September 1988. EPA currently estimates annual main- 
tenance costs after model completion at about $300,000 per year, a more 
specific amount than it provided earlier. 

Use of Cooperative 
Agkeements Versus 
Prbcurement 
Contracts 

The Federal Grant and Cooperative Agreement Act requires the use of 
procurement contracts when the principal purpose of the relationship 
between the federal agency and recipient is to purchase property or ser- 
vices for the direct benefit or use of the federal government. The act 
specifies that a cooperative agreement should be used when 

Y 

“the principal purpose of the relationship is the transfer of money, property, ser- 
vices, or anything of value to the State or local government or other recipient to 
accomplish a public purpose of support or stimulation authorized by Federal stat- 
ute, rather than acquisition, by purchase, lease, or barter, of property or services 
for the direct benefit or use of the Federal Government.” 
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failure to deliver; and (4) whethclr 151’A’s cont,rac*ts for computer models 
ensure that the models have no proprit\tary rost,ric:t.ions and that they 
include an cnforcoablo obligation lo d(tlivttr what in, c~ont,rac.:t,c!d for. 

In summary, we found the following: 

l EPA estimates that, d(Xvc~lopmcnt. of t,l~ AI JSM will ho ~~ornplot.cd by the end 
of fiscal year 1989 and that. its total costs will bc abc~t $5.2 million. WA 
currently has a vcrnion of the model available for Ilsc, but; it, will require 
modification, testing, and evaluation before it, is fully operational. On 
the basis of WA’S progress to data, its estimat,es for (*omplct.ing the 
model’s development appear accurate. 

l ISPA said it used a coopcrativt: agreement with 1 TRW bocausc t.hc purpose 
of the prpject was to support and stimulate thcr dcvelopmont, of a model 
that Would bc of I~W not only t,o EI’A, bllt, ~ISO to >jtal,<bs, l~~:al ~OVCI'LI- 

merits, and industry., According to WA, it was rcasonablc under the Fed- 
eral Grant and Cooperative Agreemellt Act to carry out, the project 
through a cooperative agreement because of t,hcl broad national use of 
the model. Ncverthclcss, WC believe that given ~1’~‘s int cnt to use the 
model for its own purposes, it would havo been more appropriate to use 
a procurement contract that specified terms of delivery. 

l EPA did not directly address the question of why dclivory of an opera- 
tional model was not required. However, it does acknowledge in retro- 
spect that the arrangement it had under its cooperative agreement was 
not well suited for obtaining such a model. Our rcvictw of the coopcra- 
tive agreement indic+atcs t,hat, IPA ha.d no r(‘co11rs(l against I IIKX for non- 
delivery bccausc delivery was not spccifictd in the ~rrt ract,. 

l EPA did not, respond to your fourth qucst,ion. IIowever, our review of 
EPA’S arrangements for obtaining computer models determined that t,he 
(1) 9 cases whgrc c~onLrac:t,s wer(’ used ha.d cnforc(Mlo delivery clauses, 
and clauses precluding proprietary restrictions; and (2) 4 cases where * 

interagency agreements were used instead of contracts did not require 
delivery of a model,~ and potential proprietary prohlcms have been 
experienced in one ot thcsc cases. 

On the basis of t,hesc findings, we are recommending I hat, the Adminis- 
trator, EPA, complete guidelines on tho use of procurcmcnt~ contracts, 
cooperative agreements, and interagcncay a.grecment s, and publish them 
as expeditiously as possible. 
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E P A ’s  C o n tra c tu a l  
R e q u i re m e n ts  i n  
P ro c u re m e n ts  o f 
C o m p u te r M o d e l s  

-  
IS P A  d i d  n o t re s p o n d  to  y o u r re q u e s t to  e x a m i n e  a l l  m o d e l  d e v e l o p m e n t 
c o n tra c ts  fo r c o m p u te r m o d e l s  to  e n s u re  th a t (1 ) th e  m o d e l s  w i l l  b e  fu l l y  
a v a i l a b l e  to  W A  w i th  n o  p ro p ri e ta ry  re s tri c ti o n s  a n d  (2 ) th e  c o n tra c ts  
i n c l u d e  e n fo rc e a b l e  o b l i g a ti o n s  to  p ro v i d e  th e  d e l i v e ry  fo r w h i c h  W A  

c o n tra c te d . A c c o rd i n g  to  E P A  o ffi c i a l s , th i s  q u e s ti o n  w a s  o v e rl o o k e d  i n  
th e  S e p te m b e r 1 9 , 1 9 8 6 , re p l y . 

In  re s p o n s e  to  th i s  q u e s ti o n , w e  c o n d u c te d  o u r o w n  re v i e w  o f E P A ’s  c u r- 
re n t c o n tra c ts  a n d  i n te ra g e n c y  a g re e m e n ts  fo r m o d e l  d e v e l o p m e n t. O u r 
re v i e w  d i s c l o s e d  th a t ( 1 ) w h e re  c o n tra c ts  w e re  u s e d , a l l  h a d  e n fo rc e a b l e  
d e l i v e ry  c l a u s e s  a n d  c l a u s e s  p re c l u d i n g  p ro p ri e ta ry  re s tri c ti o n s  a n d  (2 ) 
i n  th e  fo u r c a s e s  w h e re  i n te ra g e n c y  a g re e m e n ts  w e re  u s e d  i n s te a d  o f 
c o n tra c ts , n o n e  re q u i re  s u c h  d e l i v e ry . A l th o u g h  p ro p ri e ta ry  p ro d u c ts  
a re  g e n e ra l l y  n o t a n  i s s u e  i n  i n te ra g e n c y  a g re e m e n ts , th e  d e v e l o p m e n t 
o f o n e  m o d e l  h a s  p re s e n te d  a  p o te n ti a l  p ro b l e m  i n v o l v i n g  p ro p ri e ta ry  
d a ta . 

--_ I_  
E P A  a n d  i ts  c o n tra c to r a p p e a r to  b e  m a k i n g  p ro g re s s  i n  d e v e l o p i n g  th e  
A I IS M , a n d  a  fu l l y  o p e ra ti o n a l  m o d e l  th a t h a s  b e e n  te s te d  a n d  e v a l u a te d  
i s  s c h e d u l e d  fo r d e l i v e ry  i n  S e p te m b e r 1 9 8 8 . T o  a v e rt t,h e  ty p e s  o f p ro b - 
l e m s  th a t c h a ra c te ri z e d  th i s  p ro j e c t d u ri n g  i ts  e a rl i e r y e a rs , W A  h a d  
p l a n n e d  to  p u b l i s h  p ro p o s e d  c h a n g e s  to  i ts  A s s i s ta n c e  A d m i n i s tra ti o n  
M a n u a l  to  i n s tru c t i ts  o ffi c i a l s  o n  th e  a p p ro p ri a te  u s e  o f c o n tra c ts , c o o p - 
e ra ti v o  a g rc c m c n ts , a n d  i n te ra g e n c y  a g re e m e n ts , H o w e v e r, th e s e  e ffo rts  
h a v e  th u s  fa r e x p e ri e n c e d  s u b s ta n ti a l  d e l a y . G i v e n  th e  p ro b l e m s  E P A  

e x p e ri e n c e d  i n  p ro c u ri n g  th e  A IJ S M  m o d e l , a n d  th e  s u b s ta n ti a l l y  g re a te r 
s u c c e s s  th a t th e  a g e n c y  h a s  h a d  i n  o b ta i n i n g  o p e ra ti o n a l  m o d e l s  th ro u g h  
p ro c u rc m c :n t c o n tra c ts , w e  b e l i e v e  th a t s u c h  a  re v i s i o n  w o u l d  i m p ro v e  
I~ Y A ’S  p ro c e s s  fo r p ro c u ri n g  o p e ra ti o n a l  m o d e l s , 

R e c o m m e n d a ti o n  

I 

..-. .,.- ._ ._ ..--_ . -_  .._ . -.-.-~ _ .-- .._ ._  -._ . _ l _ - ----  _ _ I_ _ _ _  .- 
T h e re fo re , w e  re c o m m e n d  th a t, th e  A d m i n i s tra to r, E P A , d e s i g n a te  a n  
a p p ro p ri a te  o ffi c i a l  to  c o m p l e te  th e  g u i d e l i n e s  o n  u s e  o f c o n tra c ts , c o o p - 
o ra ti v o  a g ro e m c n ts , a n d  i n te ra g e n c y  a g re e m e n ts , a n d  th a t th e s e  g u i d e - 
l i n e s  b c  p u b l i s h e d  e x p e d i ti o u s l y . W e  a l s o  re c o m m e n d  th a t th e  re v i s i o n  
c l e a rl y  a rt,i c :u l a te  th a t, a  p ro c u re m e n t c o n tra c t i s  to  b e  u s e d  w h e n  d e l i v - 
e ry  o f a n  o p e ra ti o n a l  m o d e l  i s  e x p e c te d . 

S c b p e  a n d  
M e th o d o l o g y  

---._  -.. -.-...... -  -... ..-- -_ ~ . -  ._ .._ .. --~ .. ---_ _ _ II_  
T o  o b ta i n  i n fo rm a ti o n  fo r th i s  re p o rt, w e  re v i e w e d  d o c u m e n ta ti o n  a n d  
i n te rv i e w e d  IP A  a n d  c o n tra c to r o ffi c i a l s . W e  re v i e w e d  th e  a c ti o n s  ta k e n  
b y  IP A  a n d  S A K : o n  th e  d e v e l o p m e n t o f th e  A IJ S M  s i n c e  ~ S P A ’S  re p l y . W e  

P i i ) &  6  G A O /R C E IN W R 7  IJ t,i l i ty  E m i s s i o n s  M o d e l s  



B-229746 

In its response, EPA maintained that because it intended that the model 
be helpful to states, local governments, and industry as well as EPA, such 
“broad national use” justified use of a cooperative agreement. It noted 
that, by contrast, a procurement contract should be used when the prin- 
cipal purpose of a relationship is the acquisition of goods or services. We 
believe, however, that in this situation, a contract would have been a 
more effective instrument because it could have permitted EPA to require 
delivery of a model. 

EPA noted that to avoid confusion under similar circumstances in the 
future, the agency would issue additional guidance by late 1986 that 
would (1) clarify the type of legal instrument to be used for projects 
involving computer models and (2) specify that a procurement contract 
is to be used if the principal purpose of a project is to obtain a computer 
model for EPA'S direct benefit and use. 

However, EPA has not met this timetable for revising its guidelines. As of 
October 1987, EPA had still not completed and published its guidelines in 
its Assistance Administration Manual, as it intended. The Chief of EPA'S 

Grants Policy and Procedures Branch attributes the delay to the retire- 
ment of the employee responsible for processing the revision. He indi- 
cated that although the revision is substantially complete, he could not 
establish a timetable for its issuance. 

Why Delivery Was Not 
Required and Why 
Recourse Is Not 
Available 

EPA'S response did not directly address the agency’s rationale for not 
requiring delivery of an operational model in its cooperative agreement. 
Rather, it explained its rationale for organizing the effort in a “decen- 
tralized manner” through the agreement as the best way to develop cre- 
ative new approaches to modeling of the utility industry. EPA 

acknowledged, in retrospect, that its approach was not well suited for L 
actually developing an efficient operational model, and in the future, 
delivery of such a model would probably be specified in a procurement 
contract. EPA'S response did not address what recourse the agency may 
have against the contractor for not delivering an operational model. 
However, our review of the cooperative agreement showed that it only 
required the contractor to do its best to adhere to the terms of the agree- 
ment. Since it did not specifically require the contractor to provide an 
operational model, EPA had no legal recourse in the event of its 
nondelivery. 

Page 4 GAO/RCED-88-57 Utility Emissions Models 
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have discussed the information contained in this report with WA offi- 
cials and have included their comments where appropriate. However, as 
you requested, WC did not obtain official agency comments on a dra.ft of 
this report. We conducted our review between April 1987 and October 
1987. This review was conducted in accordance with generally accepted 
govcrnmc~nt auditing standards. 

- 
As arranged with your office, unless you publicly release its contents 
earlier, we plan no furt,her distribution of this report until 30 days from 
the dat)c of this lcttzr. At that time copies of the report will be sent to 
appropriate congressional committees, the Administrator, WA, and the 
Director, Office of Management and Budget. 

This work was performed under the general direction of llugh .J. Wes- 
singer, Senior Associate Director. Other major contributors arc listed in 
appendix VI. 

Sincerely yours, 

.I. Dexter I+ach 
Assistant, Clompt,rollcr Gcncral 

Pa&y fi GAO/H<XD-88-57 Utility ISmissions Moclrls 
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Major Contributors to Kesources, Community, and Economic Development 28 

This Report Division, Washington, D.C. 
Norfolk Regional Office 28 

- 

Tables Table II. 1: Costs of and Responsibilities for Completing 
the AUSM 

16 

Abbreviations 

Advanced IJtility Simulation Model 
Coal and Electric Utility Model 
Environmental Protection Agency 
General Accounting Office 
Massachusetts Institute of Technology 
National Center for Atmospheric Research 
Regional Acid Deposition Model 
Resources, Community, and Economic Development Division 
Science Applications International Corporation 
IJniversities Research Group on Energy 
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Appendix I 
Introduction 

Objectives, Scope, and As agreed with the office of the Chairman, we examined EPA’S responses 

Methodology 
to the following questions: 

9 Explain when and how the AIJSM model will be completed and fully oper- 
ational, and whether it will cost more than the additional $1.6 million. 

l Explain why ISPA failed to comply with the Federal Grant and Coopera- 
tive Agreement Act of 1977 in the AIJSM procurement. 

l Explain why a product was not required from IJRGE under the coopera- 
tive agreement. Also, examine the AIJSM procurement thoroughly to 
determine if EPA has any recourse against IJIZGE. 

l Examine all contracts, etc., regarding computer models to ensure that 
(1) the model procured will be fully available to WA wit,hout restrictions 
and (2) the contract includes an enforceable obligation to deliver what 
EPA contracted for. 

To review documentation and interview officials on the development of 
the AITSM, we visited WA headquarters and the EPA A~JSM Project Officer. 
We also visited SAIC, the contractor that took over the development of 
the A1 JSM project. 

We discussed the problems encountered in developing the A~ISM model 
with the EPA Project Officer and SAIC. We also reviewed key documents, 
including status reports prepared by EPA and the developer. We 
reviewed the actions taken by EPA and SAIC on the development of the 
AI JSM model since EPA’S response. 

For the two questions to which EPA did not respond-to determine if WA 

has any recourse against IJKGE and to examine contracts to ensure that 
they include enforceable obligations to deliver unrestricted models-we 
obtained and reviewed documentation to enable us to address these b 
questions. 

Our review was conducted between April 1987 and October 1987. We 
discussed factual information with EPA program officials and have 
included their comments where appropriate. However, in accordance 
wit,h the requester’s wishes, we did not ask for official agency comments 
on a draft of this report, This review was conducted in accordance with 
generally accepted government auditing standards. 

l’age 11 GAO/RCEI)-88-57 litility Emissions Modrls 
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Introduction 
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Mathematical computer models play an important role in the efforts of 
the Environmental Protection Agency (WA), states and local govern- 
ments, and industry to reduce air pollution. EPA uses one category of 
models, utility-sector least-cost optimization models, to predict the 
effects of alternative air pollution reduction methods on (1) cost to the 
clcctric utility industry, (2) pollution levels, and (3) consumer costs in 
different regions of the country. 

On April 22, 1986, we issued Air Pollution: Improvements Needed in 
Developing and Managing WA’S Air Quality Models.’ This report, among --- 
ot,her things, summarized the problems WA had experienced in develop- 
ing a new utility-sector least-cost optimization model, the Advanced 
I rtility Simulation Model (AIJSM). Briefly, the report noted that, in Sep- 
tember 1980, WA entered a cooperative agreement with the IJniversity 
of Illinois to develop the AIJSM.: The [Jnivcrsity of Illinois and its subcon- 
tractors were collectively known as the IJniversities Research Group on 
Energy ( IJRGE). Each member of IJRGIS was responsible for developing dif- 
ferent modules (sections), e.g., a state-level module, of the model. In 
total, seven modules were to be developed to make up the AIJSM model. 
The pro,ject was scheduled for completion in October 1983 at an approx- 
imate cost of $3.6 million. On November 30, 1984, IJIIGE delivered an 
unfinished model to WA. Therefore, on August 21, 1985, WA awarded a 
3-year, $1 .Fi million procurement contract to Science Applications Inter- 
national Corporation (SAIC) in McLean, Virginia, to complete and test the 
AI ~SM model, 

On .Junc 9, 1986, the Chairman, Subcommittee on Oversight and lnvcsti- 
gations, Committee on Energy and Commerce, House of Representatives, 
sent our report to WA with a number of questions on EPA’S modeling pro- 
gram. The Chairman requested that EPA send a copy of its reply to us for 
our review and comment. This report provides our comments on WA’S I 
reply of September 19, 1986, dealing with questions on the development 
of the A~ISM and its general procurement policies regarding computerized 
models. As requcst,cd, a separate report will bc issued at a later date on 
the additional questions dealing with ran&es of uncertaintios of air qual- 
ity models. 
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programming and logic- errors. This ‘debugging’ process is ~ost.ly, as it must. be mot.ic,- 
ulously done, but, it, is ncc.cbssary in order to develop a model c:apablc of’ producing 
rcli;rbl(~ rc1sult.s. It, is c!xpcctr:d that, this (Q’fort. of tost,in# t.hr AlJSM will continue for 
sc~veral months resulting in an operational, rt~liable version of the Al JSM model this 
ycaar and a sc~c~ond, opctrat.ional version with expanded c:agabilitit:s next, year. 

“Now that, t,bc> Al JSM c.omgonent.s have bocn fully intcgral.c:d into a working mod(Bl 
;tnti t,he model is producing output,s, we are confident that an ogorational model can 
btt produc:cd f’or the budget,ed amount. IIowcver, the AIJSM will have a year-Lo-year 
rnaintc~nanc~t: cosl since sctveral data basc:s upon which the model relic3 rcquircb pcri- 
odic updating. 'I'hcw: data bases include specific information on units in operation or 
r-c-c.ctntly plac4 in opc>rat,ion, unit const.ruct.ion and retirc>mt:nt plans, utility c*om- 
parry financial f’ac:t.ors, and changes in state economic rogulatlon. Maintenance 
rt++ources of’ sovoral hundred thousand dollars per year will by ncleded af’t,er t.kw 

ckxpiration of’ t.hcl c*urrrnt $ 1 .6 million contract to keep data basc~s current,. 

“We support. your view that models should bt’ as rcliablo as WC an msko thcbrn to 
fairly ;ISSCSS regulatory impac:t.s. Since the magnitude of ctxgcndit.uros that, poton- 
t ially would b(b rctyuirtd of the cllcctric* utility industry under a regulatory program is 
largcl (i.o., in t.hcl billions of’ dollars), wo feel it is appr0priat.c to expend the $ 1 .5 
million budgc%ctl for the AlISM rnodcl and to support its rnaint,cnanc*o requirements 
in L‘uLurc! ycxars t.o ensure t,hat, regulatory decisions ar(1 made with a quality cstimatc~ 
01’ tht~ c~l’f‘c~t. of‘ rt~gulat.ions on utility c:ompany financ*tbs, c:onsumc’r olcctric: rat,c 
sc~hc~lul~s, and pollut.ant, reductions. 

GAO’s Evaluation and Although it, did not, provide a final completion date, as roquosted, WA’S 

Additional 
prognosis for f’uturc progress appears reasonable. The Al 134 componcxU,s 
have now beta fully int,egrated into an operational model available for 

Information use. Since WA’S response additional progress has been made, additional L 

work planmA on the model, and a revised t,imetxblc: established for the 
complct,ion of the AI JSM model. 

Sinc*c l,h(~ A( ISM is now fully integrated into a working model, SAIC has 
tllrntxl its attc‘ntion to detecting and correcting programming and logic 
errors. According to I~WA’s project officer, as these corrcxtions arc mado, 
SAN: dc~livt!rs a revised version of the model to fSl’A, which includes 
rct’incment,s and improvements over the previously delivered versions. 
According to WA’S prgjcct of’ficcr, this review and improvcmont, process 
will load to a fully tust,ed operational model by t,he end of Scptembcr 
I!w3. 
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Current Status of the Advanced Utility 
Simulation Model 

WA reports that the AIJSM was completed in May 1986 and, after further 
testing, was operational as of September 1987. However, WA will con- 
tinue to modify and evaluate the model, using contractors, through the 
end of fiscal year 1988, when it expects to have a fully operational, 
tested model. The estimated cost to complete the development and test- 
ing of the model is $1,986,674, which is $486,674 over the $1.5 million 
originally budgeted. In addition, EPA plans to spend about $300,000 
annually to maintain and update its data bases. 

Background As originally planned, the project to develop AUSM was scheduled for 
completion in October 1983, at an approximate cost of $3.6 million, with 
about $3.4 million from EPA and the rest from IJRGE. However, IJRGE did 
not deliver a fully operational model because it encountered major tech- 
nical problems. On November 30, 1984, 1 year later than planned, URGE 
delivered a model to EPA that could not be used as an analytical tool 
because of problems in three of its seven modules. EPA paid URGE about 
$3 million for this model. 

After delivery of the model, EPA project officers for the AUSM decided 
that it would be in the agency’s best interest to terminate funding the 
cooperative agreement because it was getting diminishing results from 
URGE. Therefore, on August 21, 1985, EPA competitively awarded a con- 
tract to SAIC to complete and test the AUSM. The estimated cost for this 
contract, including the first year and 2 option years on the contract, is 
approximately $1.6 million. After the model was completed and tested, 
EPA planned to have outside organizations examine the model to provide 
an independent evaluation of its merits. 

Subcommittee’s 
Question 

Explain when and how the AUSM will be completed and made fully oper- 
ational, and whether it will cost more than the additional $1.5 million. 

EPA’s Reply EPA explained when and how the AUSM will be completed and made fully 
operational, and whether it will cost more than $1.5 million as follows: 

“The remaining program code needed to complete the (AUSM) components of the 
Advanced Utility Simulation Model was recently completed (May 1986) and the 
fully integrated model is now producing results for test purposes. These initial 
AI’SM model run results are currently being carefully analyzed to detect, and correct, 
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Current Status of the Advanced Utility 
Simulation Model 
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to-state emission predictions closer to the actual and have lowered the 
percent differences between the actual emissions and the predictions. 
These tests have been designed to detect one area of the model’s 
reliability-confidence in the model’s ability to predict emissions. 

Reviews of AUSM by 
Outside Organizations 

While EPA and SAIC are continuing to develop, test, and improve the 
AUSM, the Interagency Task Force on Acid Precipitation and the Massa- 
chusetts Institute of Technology (M.I.T.) have begun the evaluation phase 
by reviewing the methodology of the model and its major components to 
identify potential issues, strengths, and weaknesses. The first evalua- 
tion of the model’s methodology was done after the completion of the 
state-level module of the AUSM. The Electric Power Research Institute 
directed MIT. to evaluate the state-level module. The evaluation was 
paid for by the Institute. MIT. found a number of minor problems with 
the state-level model. SAIC corrected the identified problems and revised 
the state-level module. This modification resulted in Version 2.0 of the 
AUSM, delivered in August 1987. Version 2.0 has revised finance and 
demand modules, including revised cost data in the pollution control 
module. It is the first version EPA expects to produce usable financial 
data. M.I.T. also recommended that EPA should extensively test the model 
as an integrated whole. 

In addition to the MIT. review, the Interagency Task Force on Acid Pre- 
cipitation conducted a peer review of the AUSM model in September 
1985. The peer review panel recommended that the AUSM should be 
tested. This recommendation led to the MIT. testing. 

EPA’s Plans for 
Completion of AUSM 

According to EPA'S AIJSM project officer, Version 2.0, delivered in August 
1987, gave EPA a fully operational AUSM model. During fiscal year 1988, 
EPA plans to extensively test the AUSM and rely on outside, independent 
evaluations to verify its merits. The independent evaluations are 
intended to provide the peer review necessary to improve the credibility 
and acceptability of the model by the technical community. 

On September 23, 1986, EPA awarded a $50,000 cooperative agreement 
to M.I.T. to evaluate a portion of the model that will be used to analyze 
coal markets in response to utility coal demand. The evaluation focuses 
on the major components of the model, such as the coal supply module, 
and the methodology of the model, identifying the strengths and weak- 
nesses of the methodology. According to the EPA project officer, the 
cooperative agreement, as modified, costs $100,000. The review is 
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As of September 1987, EPA had paid $4.1 million for the development of 
the AIJSM. The estimated total cost of the AIJSM is $4.9 million. One year 
remains on the contract with SAIC, which EPA expects will be primarily 
devoted to testing the entire AIJSM. 

Current Status of the 
AUSM 

SAIC has delivered four versions of the AUSM to EPA, and each new ver- 
sion has been modified and improved over the previous version. Four 
additional versions of the model are planned for delivery between 
December 1987, and the end of fiscal year 1989. These versions will 
incorporate recommendations from the AUSM evaluations, update the 
AIJSM'S data base year to 1985, and improve the AIJSM'S data bases. The 
versions delivered are: 

a Version 1 .O, delivered in June 1986, was the first version of the AUSM 

that was functional for all states and regions of the IJnited States 
l Version 1.1, delivered in August 1986, was the same as Version 1.0, with 

the addition of an updated unit inventory data base. 
l Version 1.2, delivered in April 1987, includes revisions to the dispatch 

and plan modules. It is the version of the AUSM that EPA expects to have 
usable emissions outputs. 

. Version 2.0, delivered in August 1987, is the first fully operational ver- 
sion of the model. 

AUSM Results to Date Are During its test phase, the AUSM has been tested against the only other 
Favorable available least-cost optimization model devoted to the electric utility 

industry, the Coal and Electric Utility Model (CE‘CJM). Different scenarios 
were tested and the predictions of the two models were compared. Test 
results showed that the two models predicted within 1, 2, and 9 percent 
of each other on the three scenarios tested. A separate comparison of b 

the two models showed that AUSM and CEUM predictions of the 1990 sul- 
fur dioxide emissions were within 150,000 tons of each other, less than 
1 percent difference, with CEIJM predicting higher emissions. 

In addition, the AIJSM'S estimates of 1980 emissions data were compared 
with historical 1980 emissions data to determine the accuracy of the 
model’s predictions. The test results showed that the G1ISM has been able 
to predict emissions output that are within 3 percent of the national his- 
torical emissions data. In state-to-state comparisons, the A~JSM predicted 
emissions within 5 percent for all states except two, where the predic- 
tions were within 15 percent, Since the tests were completed, WA'S pro- 
,jcct officer said WA and SAIC have modified the AllSM to bring the state- 
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Simulation Model 

After the fully tested operational model is delivered, EPA will make some 
additional revisions. According to EPA'S project officer, it has become 
apparent that the original design of the AUSM and its data bases cannot 
adequately address the two areas that will be key to the debate on strat- 
egies for controlling acid deposition. These areas are 

. the impact of extending the life of existing coal-fired utility generating 
units rather then building new units; and 

. the cost and availability of low-sulfur coal in the eastern United States. 

EPA'S project officer estimates that the work to incorporate these areas 
into the model will be completed in fiscal year 1989, and EPA will then 
have Version 3.0. Version 3.0 should allow EPA to more accurately simu- 
late the effects of extending the life of existing coal-fired generating 
plants and the utilization of low-sulfur coal in the east. These changes 
should improve the analysis of strategies to control acid deposition. 

As currently developed, the AUSM uses 1980 as the base year to predict 
future emissions. According to EPA'S project officer, EPA also plans to 
update the base year to 1985 during fiscal year 1989. This updating will 
include the financial condition of electric utility companies in 1986 and 
the additional electric generating units announced since 1980. The 
updated model will be Version 4.0. To complete Versions 3.0 and 4.0 in 
fiscal year 1989, EPA has a preliminary fiscal year 1989 budget of 
$280,000. 

AUSM Maintenance 
Planned After 
Modifications Are 
Complete 

After the AUSM'S modifications are complete, EPA will still incur costs to 
maintain its data bases. In its September 19, 1986, reply, EPA stated that 
the AUSM will have a year-to-year maintenance cost since several data 
bases upon which it relies require periodic updating. These data bases b 
include specific information on electric generating units in operations, 
unit construction and retirement plans, utility company financial fac- 
tors, and changes in state economic regulations. 

EPA'S project officer currently estimates that it will cost about $300,000 
annually for the maintenance effort. EPA has programmed $300,000 for 
these efforts in fiscal year 1990, the first year of maintenance. EPA'S 

AusM project officer currently plans to issue a request for proposal for a 
competitive contract for the updating and maintenance of the AUSM 

sometime in late fiscal year 1988. 
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scheduled for completion in December 1987. W A  plans to direct UK: to 
incorporate all pertinent M.I.T. recommendations into the A~JSM by Decem- 
ber 1987. After the modification is complete, W IG is scheduled to deliver 
Version 2.1 of the AIJSM model to EPA. This version was originally sched- 
uled for October 1987; however, according to EPA’S project officer, M.I.T. 

is taking longer than anticipated; therefore, the completion date was 
changed to December I987. 

W A  also expects Version 2.2 of the AIJSM to be delivered in December 
1987. Version 2.2 will be enhanced by including new financial and pollu- 
tion control modules and will be improved by modifications resulting 
from testing and debugging of the integrated AIJSM. 

According to MN’S project officer, the Electric Power Research Institute 
plans to fund the final evaluation of the AIJSM. The Institute is concerned 
that the AIJSM will be used in the future to require electric utilities to add 
to or modify pollution control equipment on existing facilities or on 
planned new facilities. The Institute plans to use M.I.T. for the evaluation 
and will direct M.I.T. to review the entire AIJSM to verify to its satisfaction 
that the model is as accurate as possible prior to its use. W A ’S AIJSM pro- 
ject officer told us W A  will fund the audit if the Institute does not carry 
out its plans. The audit is scheduled for completion in December 1988. 

.-,-__-__.-____- 
Future Modifications of -- 
A/JSM Planned 

At the end of September 1988, E W A ’S project officer said EPA plans to 
have a fully tested operational AIJSM. As currently planned, this model 
and complete documentation will be delivered for about $4.9 million. 
Table II. 1 shows how costs and responsibilities for this model were 
divided among several organizations. 

_---___.- 
Table 11.1: Costs of and Responsibilities 
for Completing the AUSM Organization and Responsibility 

URGE 
initial development 

SAIC 
model completion 

MIT 
review of model’s methodology 

ICF 
comparison runs of AUSM and CEUM 
Total 

* 

cost 

$3,199,317 

1,536,674 

100,000 

70,000 
$4,905,991 



_____.--.._.---- -- 
Appendix HI 
Detailed Guidelines fur Implementing the 
Requirements of the Federal Grant and 
Cooperative Agreement Act of 19’77 Have Not 
Been Published 

purpose of support authorized by a law of the IJnited States, a grant or cooperative 
agreement. is the appropriate instrument. 

“WA procedures to ensure that, extramural funding decisions comply with the Act’s 
requirements are set forth in EPA Order 1000.19, which was published in the Fed- 
eral Register on October 30, 1979, . The Grants Administration Division of the 
mmninist,ration and Resources Management has recently drafted a pro- 
posed addition to the Assistance Administration Manual (number 5700) that will 
provide more detailed guidelines for implementing the requirements of the Federal 
Grant and Cooperative Agreement Act. The revision should be published in late 
1980, at which time it will supersede EPA Order 1000.19. Among other things, the 
revision will clarify the type of legal instrument necessary for research projects, 
including projects involving computer models. It will note that a procurement con- 
tract must be used if the principal purpose of a project is to obtain a computer model 
for WA’s direct benefit. and use. 

“In the case of the AIJSM project, the primary purpose of the project was to support 
and stimulate the Iiniversity of Illinois and other participants to develop a model 
that. could be helpful not only to EPA, but also to State, local government, and indus- 
try efforts to reducci air pollution. Given the intended broad national use of the 
model’s concepts, it was reasonable for EPA under the Federal Grant and Coopcra- 
tivc Agreement Act. to carry out the project through a cooperative agreement. In 
fact, several stat,es or regional organizations have already benefitted considerably 
from this project. These government agencies have obtained models for their own 
USA from participants in the LJIZGE project. These models are derived from the work 
dono t)y the IJRGE researchers under their cooperative agreement with EPA. This is, 
of (*ourse, chntircly consistent with the requirements of the Federal Grant and Coop- 
cbrativo Agrot>ment Act.” 

GAO’s Evaluation and Although WA explained that some benefits were derived by using a 

Additional 
cooperative agreement for developing the AIJSM, it agreed with our April 
1986 recommendation to issue guidelines clarifying when a contract or 

Information an agreement for cooperation should be used for developing a model. 

WA Order 1000.19, issued on September 18, 1979, includes EPA’S Policies 
and Procedures for implementing the Federal Grant and Cooperative 
Agreement Act of 1977. The order states that procurement contracts 
will be used to enter into acquisition relationships or whenever the 
directors of the Grants Administration Division and Procurement and 
Contracts Management Division jointly determine that the use of a type 
of procurement contract is otherwise appropriate. Ilowever, since the 
order has not been made a part of the Assistance Administration Man- 
ual, an WA official commented that more detailed guidelines were 
needed for implementing the requirements of the Federal Grant and 
Cooperative Agreement Act. 
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Detailed Guidelines for Implementing the 
Requirements of the Federal Grant and 
Cooperative Agreement Act of 1977 Have Not 
Been... PubU.Mh.ed --.---. ~--._ 

IPA states that, it decided upon a cooperative agreement with IJIKX 
rather than a procurement contract because its principal purpose in that 
project was to encourage the development of a model that would be use- 
ful to state and local governments, and industry, as well as to WA. 
According to WA, the Federal Grant and Cooperative Agreement Act dis- 
tinguishes between procurement contracts, whose purpose is to obtain a 
good or service for a federal agency’s direct benefit and use, and a coop- 
erative agreement, whose purpose is to “carry out a public purpose of 
support.” 

Nonetheless, ISPA agreed with our April 1986 recommendation to issue 
clarifying guidelines on when it is appropriate to use procurement con- 
tracts and cooperative agreements. As of October 1987, these guidelines 
have not been published, and WA cannot predict when they will be 
available. 

ES+ckground 
--- ~- 

In our April 1986 report, we pointed out that the Federal Grant and 
(1ooperative Agreement Act of 1977 specifies that a procurement con- 
tract is the correct, legal instrument whenever the principal purpose is 
the acquisition of property or services for the direct benefit of the fcd- 
era1 government. In the initial development of the AIJSM model, WA used 
a cooperative agreement as the legal instrument with IJIIGE. Since 1 JIIGI’ 
did not, deliver a fully operational model, IPA awarded a contract to SAIC 
for the completion of the AIJSM. 

Subcommittee’s 
Question 

-..__.-___- -. 
Explain why WA failed to comply with the Federal Grant and Coopera- 
tive Agreement. Act of 1977 in regard to the AleM procurement. 

E!‘A’s Reply WA answered as follows: 



AI,pendix IV . .- ._._... _ .._.. “.. ..-.-- “.-l-- - 

Why Delivery of the Model Wa Not Required 
and Why Recourse Is Not Available to EPA 

.,._ .._._. . . ..__.. -_-~.-- - 
EPA does not directly explain why it did not require the delivery of an 
operational model under its cooperative agreement with IJRGE. In retro- 
spect, EPA does recognize that the cooperative agreement was not an 
appropriate means for obtaining an operational model. Our review of 
the cooperative agreement indicates that EPA has no recourse for com- 
pelling delivering of an operational model since it was not specifically 
required in the agreement. 

Background In our April 1986 report, we pointed out that IJRGE delivered an unfin- 
ished model that could not be used as an analytical tool because of prob- 
lems in 3 of its 7 modules: one module was unfinished; one lacked a 
great deal of necessary data; and one was not properly organized. We 
also pointed out that EPA project officers decided that it would be in the 
agency’s best interest to terminate funding the project because it was 
getting diminishing returns from IJHGE. Therefore, EPA awarded a com- 
petitive contract to SAIC to complete and test the AIJSM model. 

Nbcommittee’s 
Question 

Explain why a product was not required from IJRGE under the coopera- 
tive agreement and why EPA has no recourse against IJRGE. 

1 

EPA’s Reply 
-  

EPA explained why it did not require a product from IJRGE and why it has 
no recourse against I~JIZGE to compel it to deliver an operational model as 
follows: 

“EPA agrees that the AIJSM development process has experienced problems and has 
not yet achieved the desired results. However, we do not believe those problems 
were caused by EPA’s use of a cooperative agreement as the funding mechanism. * 
The university based project funded under the cooperative agreement was con- 
ceived as a research effort which was expected to produce computer model concepts 
with broad national use. 

“The AUSM project was initially conceived as a way of stimulating national experts 
in utility economics and engineering to develop creative new approaches to modcl- 
ing of the utility industry. In keeping with this goal, the project was organized in a 
fairly decentralized manner with each of the several senior researchers (at different 
universities) given a great deal of autonomy. Overall coordination was achieved by 
consensus of the research team. In addition, EPA believed that the universities’ 
work would be made available generally and be of broad benefit to states, local gov- 
ernments and utilities in their efforts to address air pollution problems. WA realized 
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Requirements of the Federal Grant and 
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In its reply, EPA promised that more detailed guidelines would be imple- 
mented with a proposed addition to the Assistance Administration Man- 
ual that should be published by late 1986. According to EPA, this 
proposed revision will require that a procurement contract be used if 
the principal purpose of a project is to obtain a computer model for EPA'S 

direct benefit and use. 

As of October 1987, however, EPA had not completed and published the 
revision to the Assistance Administration Manual. The Chief, Grants 
Policy and Procedures Branch of the Grants Administration Division of 
EPA'S Office of Administration and Resources Management, told us that 
the employee responsible for processing the revision retired, and WA has 
not replaced him. In the meantime, the Chief of the Grants Policy and 
Procedures Branch said he had worked part-time on the revision. The 
revision has been sent out for comments, and comments have been 
received and incorporated where warranted. However, the revision has 
not been sent forward to EPA management for approval. The Chief said 
he could not establish a timetable for the completion of the revision. 
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and Why Recourse Is Not Available to EPA 

-- 
delivery of an operational model was required, could W A  have required 
an oporational model to be delivered. Since lJIK;I: was not rcquirctd to 
deliver an operational model, W A  does not have any recourse against 
1 IWI: for nondelivery of an operational model. 
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and Why Rrco~wsr In Not Available to EPA 

t tlilt it worrlcl bet ncac.c3sary to transfer the prqject results to an ISPA support. c~~r~l,rac~- 

1 or t 0 bc ol)cbr;rted and modified as necessary t,o support EPA policy irnd regul;ltory 
i l~li1lySC’S. 

“It seems that t hc loosc~ly organized university-based project was well dosignod to 
tlc~vttlop nrw umc4cgt.s for model development. It does not. appear that this ;irrangc- 
mthnt, W:LS wall suited for actually developing an efficient. operational model. 15asc~l 
OII our c‘xpcbrickncc! with the AIJSM project, I believe that IPA would again use :l 
“c*ommittcc” of’ mitional experts to develop the analytic concepts for the model. WV 
wor11d undoubtedly shift, to :L more production oriented management structure for 
t IIC ;ic*t u:d coding and trsting of the model. If the objective was a model primurily for 

Kl’A’s dircrt use, WC* would use a procurement contract,. 

“In the (‘;Iw ot’ t hcb llnivcrsities Kcscarch Group on Energy, the resc~rchers acknowl- 
c~lgc~l t h;it t htb modt~l which was transferred had problems and limitations, but, that. 
st iLtcXm(bnt c*ould b(\ made about any complex computer model ever developc~d. It. is 
81lways :i matter of .judgrment to determine when model devrllopment. is comp1ct.c 
;rnd whcln :I nrod~l is ready for normal use. It is not true that “not,hing of real v;rluc~” 
W;IS producXc@d by t ho IIIK;K pro,ject. The pro,ject produced a new model struct.urc: for 

;In;dysis of the c~l(~c~tr‘ic utility industry, a great deal of very detailed do~umc~nt;~t,ic,n, 
;1nt1 :tn opcot ion;d model code which has been transferred to several different, (YHT- 
putc’r systems and users. Thcst: arc significant achievcmcnts. Thcro wcrc obviously 
c~oml~ont~nt.s of t tw modvl systc>m which did not. operate to the satisfaction 01’ t.ho W A  
I’roj(Lct Officer ;ind his support contractors at t hc time of’ transfer. To make the 
modt~l us;lbltb by IPA policy offices, the EPA Project Officer and his OIZD manage- 
ment tic~c8idcd to t.rrminat,c t,ho university based project, and to initiate il contract.ual 
cbl’f’ort,. 1 bclicbvc, that. was :L correc&t decision. 

“Isl’iz’s Office of Ii(>s(~>LrCh and Development will take into account the expericmc.tas 
from this pro,joct in planning and designing its future model dovclopmcnt, activit.icLs. 
In ;iddition, I bc~lic~vc~ that WV have taken the approgriatc act,ion to take advantwgr of 
t hca crc;lt ivrb rww aspects in utility sector modeling from the IJIZGI’ pro,jcctL WC ;lr(’ 
tiow moving t.htb modc>l forward to a condition that ISPA can accept. as fully O[J(‘IX- 
t ionill in the n(lwr future In summary, the problems with the AIJSM drvc~lopmc~nt 
c,unnot bca ;ttldrc~ssotl simply by focusing on the funding mech;rnisms.” * 

__.... -.------.. 

GAO’s Evaluation and W A ’S reply generally describes what the IJIZGE project delivered and the 

Additional 
In~fbrmation 

direction that W A  chose to complete the AIJSM. SAIC advised us that it had 
boon able to use some of the modules delivered by I JlZGlS by modifying 
them; while other modules had to be completely scrapped. IPA’S reply 
does not, however, address what recourse EPA may have against IIRGI: 
for the failure to deliver an operational model. 

‘I‘ho cooperative agreement with IJliGE did not require the delivery of an 
opcc~tional model, only that IJIXGF: do its best to adhere to the terms of 
the agrtrc~ment. Only by specifying in the procurement instrument that 

Page 22 <;AO/RCED-88-57 IJt i1it.y Emissions Models 



Ap~wndix V 
WA’s Contracts and Intrragrncy Agreements 
for MO&~ Ikvelopment. 

GAO’s Evaluation and 
Additional 
Information 

Contractual Instruments 

Ir 

IPA officials stated that they do not plan to take any additional actions 
at, this time on the Subcommittee’s question dealing with delivery 
requirements and models available to ISPA without restrictions. They said 
this question was overlooked in the September 19, 1986, reply. Hecause 
ISPA did not examine all contracts as requested by the Subcommittee and 
has no plans to do so, we reviewed 9 of 11 current contracts and 4 inter- 
agency agreements for model development. As of *July 19387, I~PA had 17 
major models under development, including 

2 being developed in-house, 
11 being developed with contracts as the legal instruments, and 
4 being developed with interagency agreements as the legal instruments. 

Nine of the 1 I contracts include an enforceable obligation to provide the 
delivery for which MVI contracted and require the delivery of models 
that will be fully available to EPA without restrictions. We believe it, was 
not necessary to review the requirements of the other two contracts 
because in both cases preliminary versions of the models have already 
been delivered to MS. 

Mono of’ the interagency agreements require the delivery of an opera- 
tional model. One agreement calls for the continued development of two 
models; another calls for a preliminary version of a model to be deliv- 
ered; and the last calls for the development of a module of a model. 

Although proprietary products are generally not an issue in interagency 
agreements, the development of the RADM has presented a potential 
problem of proprietary data. IJnder an interagency agreement, the 
National Center for Atmospheric Research (NCAII) was to develop the * 
IIAI)M for ISPA. In late 1986, NCAK decided to substantially decrease its 
involvement, in t,he IinrlM development pro,ject because the project had 
moved from basic research to model development. Ik~ausc of the pri- 
mary need for timely and credible completion of the overall model devcl- 
opmcnt pro,ject, ISPA’s project, officer suggested that the RADM project be 
moved to the Atmospheric Sciences Research Center of the State 1 Jniver- 
sity of New York at, Albany. WA Chief, Grants Administration Division, 
agreed with the suggestion. The principal investigator for the lZI\I)M pro- 
,ject at ~‘CAR moved to the State IJniversity of New York at Albany and 
continued as the principal investigator. 
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EPA’s Contracts and Interagency Agreements 
for Model Development 

-...- -...-.- 
IWA did not respond to the Chairman’s question on whether contracts to 
dovolop computer rnodols rcquirc! that the model be fully availablo to the 
agttnc:y, and whcthcr such c:ontracts include an enforceable obligation to 
provide thtl delivery of the product for whic:h the agency c:ontracted. 
FtuTher, I:I’A told us that it has no <:urrent plans to condu(:t such a 
rc>vicw of’ it,s c*ont ra(*t.s, cooperative agrcemonts, and interagency agrce- 
merits. Our rcGcbw of WA’S cLlrront procuremc:nt, contrac:ts found t,hat, all 
required dcblivcry of an operational model without any restrictions. 
1 lowc~cr, none of the intctragenc:y agrecmcnts did so. In the case of one: 
model brhing dcvt:lopcd under an interagency agreement, the Regional 
Acid L)ctposition Model (K.AI)M), there are also potential problems con- 
cecbrning proprietary data. 

In our April 198(i r(!port, WC pointed out, that limitations of the currently 
uscad utilit,y-se<:tor lcasl,-cost optimization models had led ICPA to decide to 
dovc~lop the! AI’SRI. The (X1lM was the most widely used Nility-scc:t.or 
least,-c:ost opt,imization model. WC also pointed out the (XT TM has lirnita- 
Cons bocauscx it is ownc~l and c:ontrolled by its developer, ICI*‘, Inc-., 
whkh dots not, allow the (XI 1~ to be released outside thcr company. The 
l)rol)ric>tary nat.urcb of the (XI IM limits the modeling information that ~1% 
cyan sharch wit.h the: industry being regulated, environmental groups, and 
othc~r res~~ar(:htlrs. In addition, we pointed out that tho cooperative: 
agrc~cmc~nt IWA used for the dcvolopment of’ thcl AIISM required I~KGI: to 

mak(a it.s bcbst c~ft‘ort. to adhere t)o the terms of the agreement,. 

Subcommittee’s 
Question 

In his Jrmcl 1986 14.t,er to KIN, the Chairman asked if all c*omput,cbr model 
tlcvc~loprnc~nt (*ontracts reyuirc> t.hat (1 ) tho model is fully availabk to 
F:IJA with no rc~st.ricT,ions and (2) include an enforceable obligation t.o pro- 
vido t.hc> dcblivory for which 15193 contracted. 

EPA’s Reply 
--.-. ..-._- . ~~ ~~-.. .--~~ .-.... ~.. ______.__._ -..--- _....... 

In it,s S(~pt.cmbcr 19, l%%i, reply t,o the Subcommittet, IPA did not, 
atldrtlss t,hcb quc~stion of the propric?tary nature of models under dc~olop- 
mcbnt nor did it addross thcl delivery requirc:ment, of caontrac:ts for modol 
dc~vc~loprnc~nt 



Appendix V 
EPA’s Contracts and Interagency Agreements 
for Model Development 

._“_.-l__-..--.~-_ -- 
not been granted permission to review this portion of the chemical mod- 
ule. EPA has directed the principal investigator either to remove the pro- 
prietary data or to gain the release of the proprietary data from its 
developer. 

During September 1987, according to EPA officials, EPA sent one scientist 
to the State Ilniversity of New York at Albany to work with the princi- 
pal investigator until February 1988, to obtain a working understanding 
of the model. EPA plans to send one additional scientist in the near 
future. EPA now expects the computer program for the RADM to be deliv- 
ered by February 1, 1988, with documentation to follow in late 1988. 
EPA is currently negotiating with the State University of New York at 
Albany to spell out the requirements discussed above in a cooperative 
agreement. 
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A p p e n d i x  V  
W A ’s  (‘o n tra r(.s  a n d  In t.rra g e n c y  A g re e m e n ts  
fo r  M o d ta l  D tw r l o p m r n t 

~ -  -- 
O n  J a n u a ry  2 , 1 9 8 7 , W A  a m e n d e d  th e  i n te ra g e n c y  a g re e m e n t w i th  N C A R  

t,o  d e l i n o a tc  th e  re s p o n s i b i l i ti e s  o f N O W  a n d  th e  S ta te  IJ n i v e rs i ty  o f N e w  
Y o rk  a t, A l b a n y . IP A  i s  c u rre n tl y  n e g o ti a ti n g  w i th  th e  S ta te  IJ n i v e rs i ty  o f 
N e w  Y o rk  a t A l b a n y  fo r a  c o o p e ra ti v e  a g re e m e n t fo r th e  c o m p l e ti o n  o f 
th e  K A D M . N (M <  re m a i n e d  o n  th e  p ro j e c t; p l e d g e d  fu l l  c o m m i tm e n t to  th e  
c :o m p l t? ti o n  o f th e  re s e a rc h  a n d  d e v e l o p m e n t p h a s e  o f th e  IL W M  p ro j e c t; 
a n d  p ro m i s e d  to  fa c i l i ta te  a  s m o o th  tra n s i ti o n  o f th e  p ro j e c t to  th e  S ta te  
I J n i v e rs i ty  o f N e w  Y o rk  a t A l b a n y . 

T h e  S ta te  Il n i v c rs i ty  o f N e w  Y o rk  a t A l b a n y  i s  s c h e d u l e d  to  c o m p l e te  
th e  d e v e l o p m e n t s ta g e s  o f th e  IM IIM  b y  re v i s i n g  a n d  i m p ro v i n g  m o d u l e s  
o f th e  m o d e l  a n d  e n s u ri n g  th a t th e  c o m p u te r c o d e  fo r th e  fi n a l  v e rs i o n  
o f th e  IIA I)M  i s  a d e q u a te l y  a n n o ta te d  a n d  tra c e a b l e  to  s c i e n ti fi c  d o c u - 
m e n ts  d e s c ri b i n g  th e  m o d e l . A c c o rd i n g  to  th e  i n te ra g e n c y  a g re e m e n t, 
th i s  d o c u m e n ta ti o n  m u s t c o n fo rm  to  fe d e ra l  d o c u m e n ta ti o n  s ta n d a rd s . 
W A ’S  n e x t p h a s e > , a c c o rd i n g  to  a n  W A  o ffi c i a l , w i l l  b e  th e  e v a l u a ti o n  o f 
th e  IU I)M  to  d e te c t a n d  c o rre c t a n y  p ro b l e m s  i n  th e  m o d e l  b e fo re  i t i s  
u s e d . 

A c c o rd i n g  to  a n  E P A  o ffi c i a l , W A  h a d  i n i ti a l l y  p l a n n e d  to  i s s u e  a  re q u e s t 
fo r p ro p o s a l  fo r a  c o m p e ti ti v e  c o n tra c t fo r a n  i n d e p e n d e n t e v a l u a ti o n  o f 
th e  m o d e l . IS c fo rc  W A  c o u l d  i s s u e  a  re q u e s t fo r p ro p o s a l , h o w e v e r, i t 
n e e d e d  c o m p l e te  d o c u m e n ta ti o n  o n  th e  m o d e l  fo r a l l  p o te n ti a l  b i d d e rs  o n  
th e  c o n tra c t. IIo w c v e r, a s  o f A u g u s t 2 8 , 1 9 8 7 , th e  S ta te  IJ n i v e rs i ty  o f 
K ;e w  Y o rk  a t A l b a n y  h a d  o n l y  d e l i v e re d  th e  c o m p u te r p ro g ra m  c o d e s  
a n d  s o m e  l i m i te d  d o c u m e n ta ti o n . A c c o rd i n g  to  a n  W A  o ffi c i a l , th i s  i n fo r- 
m a ti o n  w o u l d  h a v e  b e e n  i n s u ffi c i e n t fo r p o te n ti a l  b i d d e rs  o n  th e  c n v i - 
s i o n c d  re y u c s t fo r p ro p o s a l . 

1 3 e c a u s e  o f th e  l i m i te d  a m o u n t o f d o c u m e n ta ti o n  a v a i l a b l e , th e  k n o w l - 
e d g e  o f th e  m o d e l  b y  th e  p ri n c i p a l  i n v e s ti g a to r a t th e  S ta te  I J n i v e rs i ty  o f L  
h ’c w  Y o rk  a t A l b a n y , a n d  th e  n e e d  to  m o v e  th e  Iti D M  i n to  th e  e v a l u a ti o n  
p h a s e  a s  s o o n  a s  p o s s i b l e , W A  p l a n s  to  i s s u e  a  s o l e  s o u rc e  c o o p e ra ti v e  
a g re e m e n t fo r th e  e v a l u a ti o n  p h a s e , a t a n  e s ti m a te d  c o s t o f $ 2 0  m i l l i o n , 
a c c o rd i n g  t,o  IP A  o ffi c i a l s . 

A s  m e n ti o n e d  e a rl i e r, th e  fti \L )M  a l s o  h a s  a  p o te n ti a l  p ro p ri e ta ry  p ro b l e m . 
A c c o rd i n g  to  a n  W A  o ffi c i a l , th e  R A D M  p ri n c i p a l  i n v e s ti g a to r h a s  i n c l u d e d  
p ro p ri e ta ry  d a ta  i n  th e  c h e m i c a l  m o d u l e  o f th e  m o d e l . T h e  d a ta , d e v e l - 
o p e d  b y  a n  o u ts i d e r, d e a l  w i th  th e  a n a l y s i s  o f t,h e  w a v e  l e n g th s  o f s u n - 
l i g h t a n d  th e  e ffe c ts  th e y  h a v e  o n  p o l l u ti o n . A s  o f O c to b e r 1 9 8 7 , W A  h a d  
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G A O  U n i te d  S ta te s  
G e n e ra l  A c c o u n ti n g  O ffi c e  
W a s h i n g to n , D .C . 2 0 6 4 8  

R e s o u rc e s , C o m m u n i ty , a n d  
E c o n o m i c  D e v e l o p m e n t D i v i s i o n  

B -2 2 9 7 4 6  

J a n u a ry  2 2 , 1 9 8 8  

T h e  H o n o ra b l e  J o h n  D . D i n g e l l  
C h a i rm a n , S u b c o m m i tte e  o n  O v e rs i g h t 

a n d  In v e s ti g a ti o n s  
C o m m i tte e  o n  E n e rg y  a n d  C o m m e rc e  
IIo u s e  o f R e p re s e n ta ti v e s  

D e a r M r. C h a i rm a n : 

A s  y o u  re q u e s te d , w e  e x a m i n e d  th e  E n v i ro n m e n ta l  P ro te c ti o n  A g e n c y ’s  
( E P A )  re s p o n s e s  to  a  n u m b e r o f i s s u e s  y o u  ra i s e d  re g a rd i n g  i ts  e ffo rts  to  
o b ta i n  a n  a i r q u a l i ty  m o d e l , th e  A d v a n c e d  U ti l i ty  S i m u l a ti o n  M o d e l  
(AIJ S M ), a n d  i ts  p o l i c i e s  fo r p u rc h a s i n g  s u c h  c o m p u te ri z e d  m o d e l s . T h e s e  
a n d  o th e r i s s u e s  w e re  s u rfa c e d  i n  y o u r re v i e w  o f o u r re p o rt, A i r P o l l u - 
ti o n : Im p ro v e m e n ts  N e e d e d  i n  D e v e l o p i n g  a n d  M a n a g i n g  E p A ’~ ~ l - 
i ty  M o d e l s , (G A o /R C E D -8 6 -9 4 , A p ri l  2 2 , 1 9 8 6 ). A s  a g re e d  w i th  y o u r o ffi c e , 
w e  w i l l  i s s u e  a  s e p a ra te  re p o rt a t a  l a te r d a te  o n  E P A ' S  a n s w e rs  to  y o u r 
q u e s ti o n s  a b o u t i ts  e ffo rts  to  re d u c e  th e  u n c e rta i n ti e s  o f a i r q u a l i ty  d i s - 
p e rs i o n  m o d e l s . 

In  1 9 8 0 , E P A  b e g a n  a  p ro j e c t to  d e v e l o p  th e  A U S M  b e c a u s e  th e  e x i s ti n g  
m o d e l s  w e re  to o  i n a c c u ra te  fo r re g u l a to ry  p u rp o s e s , to o  e x p e n s i v e  to  
o p e ra te , a n d /o r w e re  u n a v a i l a b l e  fo r u n re s tri c te d  u s e  b y  a n y o n e  o th e r 
th a n  th e  m o d e l ’s  d e v e l o p e r. E P A  p l a n s  to  u s e  th e  A U S M  m o d e l  to  e s ti m a te  
th e  e ffe c ts  o f a l te rn a ti v e  a i r p o l l u ti o n  re q u i re m e n ts  o n  th e  e l e c tri c  u ti l - 
i ty  i n d u s try  a n d  c o n s u m e rs , a n d  fo r o th e r p u rp o s e s . A fte r 4  y e a rs  o f 
d e v e l o p m e n t a n d  e x p e n d i tu re s  o f $ 3  m i l l i o n , u n d e r a  c o o p e ra ti v e  a g re e - 
m e n t w i th  th e  IJ n i v e rs i ti e s  R e s e a rc h  G ro u p  o n  E n e rg y  (IJ R G E ), W A  
re c e i v e d  a  m o d e l  th a t c o u l d  n o t b e  u s e d  a s  a n  a n a l y ti c a l  to o l  b e c a u s e  o f 
m a j o r te c h n i c a l  p ro b l e m s  i n  s e v e ra l  k e y  c o m p o n e n ts . S u b s e q u e n tl y , i n  
A u g u s t 1 9 8 5 , E P A  a w a rd e d  a  c o n tra c t to  S c i e n c e  A p p l i c a ti o n s  In te rn a - 
ti o n a l  C o rp o ra ti o n  ( S A X )  to  c o m p l e te  a n d  te s t th e  A IJ S M . B e c a u s e  o f c o n - 
c e rn s  a b o u t i n c re a s e d  c o s ts  a n d  d e l a y s  i n  th e  d e v e l o p m e n t o f th e  A IJ S M , '  
y o u  a s k e d  E P A  a  s e ri e s  o f q u e s ti o n s  a n d  a s k e d  u s  to  e v a l u a te  W A ' S  re p l y . 

T h e  fo u r i s s u e s  y o u  a s k e d  E P A  to  a d d re s s  re g a rd i n g  i ts  p ro c u re m e n t o f 
th e  A U S M  m o d e l  a re  (1 ) w h e n  a n d  h o w  th e  A U S M  w i l l  b e  c o m p l e te d  a n d  
m a d e  fu l l y  o p e ra ti o n a l ; (2 ) w h y  E P A  o ri g i n a l l y  u s e d  a  c o o p e ra ti v e  a g re e - 
m e n t ra th e r th a n  a  p ro c u re m e n t c o n tra c t, a s  th e  F e d e ra l  G ra n t a n d  
C o o p e ra ti v e  A g re e m e n t A c t a p p e a re d  to  re q u i re  i n  th i s  c a s e ; (3 ) w h y  
E P A  d i d  n o t re q u i re  d e l i v e ry  o f a n  o p e ra ti o n a l  m o d e l  u n d e r th e  c o o p e ra - 
ti v e  a g re e m e n t a n d  w h e th e r E P A  h a s  a n y  re c o u rs e , g i v e n  th e  c o n tra c to r’s  
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