A NIF-based Validation/QA
Database Management System
for the Tennessee Emission
Inventory

hL g b
SR i
kB s

=FLis

Joshua S. Fu, Wayne T. Davis, Terry L. Miller,
Carol H. Norman

Dept. of Civil & Environmental Engineering
University of Tennessee

or



m Tennessee Emission Database Management
System (TEDMS)

A NIF-based Validation/QA Database
System

Systematic and Hierarchic Approach
Easier Up-to-date and Maintenance
m Overview of the NIF-based TEDMS
Creation of 1999 Emission Inventory
Features of the NIF-based TEDMS
m Future Works

or



Overview of the TEDMS

m System Structure

Microsoft Access — easy use and
consistence

= NIF 2.0 Version Format
= Tables, Forms, Queries, Reports, Macros, etc.
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m Microsoft Access

< NIF 2.0 version Format
+ Tables: S|, EU, EP, ER, PE, EM, CE and Al
+ Forms: SI, EU, EP, ER, PE, EM, CE and Al
% Queries: SI-EU-EP-ER-PE-EM-CE
<+ Reports: Validation Report, Si, EU, EP, ER,
PE, EM, CE, Al
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Emission Inventory Database

m Data Resources

<« AIRS-AFS Text Files (1989-1996)
» NET96
+ State Permitting Data (Title V Applications)

» Flowchart of 1999 Tennessee Emission
Inventory Database
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B @S| o |%|*“lal|‘%ﬂi?’|ﬁ|r*m|l”

g=d qryCompany TN : Select Query + = ;|g|_|

County FIPS Site ID Facility Name i’
AN =5 =N 101=T AIRBEORMNE DIV FORT CAMPBEELL

139 004 TMTERTRADE HOLDINGS, IMC.

105 0o0E1 A E. oSTALEY MAMNUFACTURING COMPARY

H=H 003 A0 ShITH

141 0192 ADAMS USA

129 oo=0 ADNANCE TRANSFORMER

163 o4 AFG INDUSTRIES

073 0026 AFG INDUSTRIES, - GREENLAND PLARMT

073 ooo3 ALLADIN INVESTMEMTS, INC:.

011 o012 ALLIED SIGRAL, IMC

053 0162 ALLSTEEL, INCORPORATED

aos QoS0 ALUMIMUNM COMPANY OF AMERICA NORETH

aos ooos ALUMINUM CDMF‘AN‘T’ OF AMERICA SOUTH
record: 14| 4 [T 1 _» [rile#] of 326 4] | L|_I
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County FIPS

gz gqryCompany TN : Select Query

P 125
134
105
097
141
1249
163
073
073
011
053
0
0
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0og1
aoos
0192
a0E0
0041
0026
o003
0012
0162
a0so
aocs

Recard: H|1|| - 1 I*|H|H*||:|F 326

Facility Name B
101 5T AIRBEOREME DIY./ FORT CAMPBELL
TNTERTREADE HOLDIMGS, INC.
A, E. STALEY MANUFACTURING COMPANY

A0 SMITH

ADAMS USA

ADVANCE TRAMSFORMER

AFG INDUSTRIES

AFG INDUSTRIES, - GREEMLARND PLAMT
ALLADIN INVESTMENTS, INC.

ALLIED SIGMAL, [MC

ALLSTEEL, INCORPORATED

ALURIMNUM COMPANY OF AMERICA NORTH
ALUMIMUN COMPARNY OF AMERICA SOUTH

\The name of the Facility,




Find a Company
UTEMIS =

JE“E.' Edit View Insert Format Records Tools Window Help

M- HBRY | BRS|o| @8 Ta T |8 |d 2

Find and Replace ilil
Ct |
b1z
:IIS! Find ‘What: Vi CLMEBERLAND STEAM PLAMT j Find Me:xk
s Cancel
14

12

167 Look In: Facility Mame d
07
07 Makch: Whole Field hd Mare ==
01
053 0162 ALLSTEEL, INCORPORATED

a0 Qo= ALUMINUR COMPANY OF AMERICA NORTH
oo Qoas ALURIMNUR CORMPAMNY OF AMERICA SOUTH

Find | Replace I

Record: H|1|| - 1 Flhllh*lnf 326
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a=f qryCompany TN : Select Query - =10l =]

County FIPS | Site 1D | Fa[:ility' Name -]

001 0114 TITAM TIRE CORFPORATION

163 1009 TR EASTRIAN [MC

163 1010 TH EASTRMARN IMNC

055 000& TH GAS PIPELINE CO. STATION 71

055 O0E4 TORRINGTON CO., FAFMIR BEARING DI

053 0004 TRIANGLE PACIFIC #1

0R3 Q0SS TRIAMGLE PACIFIC CORPORATICN

105 a0s9 TRIGEN-BIOFCWWER, IMC.

07 Oo0F s TRIMNITY INDUSTRIES

047 0031 TROXEL COMPANY

055 0150 TUSCARORA INCORFORATED -

0o (N[} A BULL RUN STEAM PLAMT  CLINTOMN 37
b 161 0011 i, ||f 1E|EF'L.HH|:I TEHH F'L.HH =
Record: 14 4 II—?EE b en [r#] of 326 4 | | _'*I—I

The name of the Facility. | | [ | MM | | v
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Press Companies to look up company's FIPS 10,

Company
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Counky FIPS ID and Sike ID; then press Yiew,
105 0101 View
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UTEMIS ;IEI x|

JEiIE Edit Wew Insert Formak Becords Tools indow  Help

J

DRy |0 (R4 IR Y AR BA-

B8 thiPointEM : Table = =10l =i

Record Type|State FIPs | County FIF'5| Site ID |Emissiun Unit| Process ID | Pollutant Code| «
A|EM 47 105 0101 001 1 co

Eh 47 105 0101 001 1 MO

Ehd A7 105 0101 001 1 Phi25-FIL —-—

Eh A7 105 0101 001 1 Phi-FIL

Eh 47 105 0101 001 1 S02

Ehd 47 105 0101 0o 1 YOO

Ehd A7 105 0101 001 2 cO

Eh A7 105 0101 001 2 MO

Eh 47 105 0101 001 2 Phi25-FIL

Ehd 47 105 0101 0o 2 Phi-FIL

Eh 47 105 0101 001 2 =02

Ehd A7 105 0101 001 5 YOO

Eh 47 105 0101 002 1 Phi25-FIL

Eh 47 105 0101 00z 1 Phi-FIL

Eh 47 105 0101 00z 2 Phi25-FIL

Ehd 4}' 105 0101 002 2 Phi-FIL

Fhd 115 1101 NE] 1 i i
Record: 14 4 || b vt r#] of 74 1] | L|J

|

|F'. code that identifies the type of record, EM

T VR © | 4
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Emission Form
UTEMIS ',_f: =10 x|

JEiIE Edit ‘Wiew Insert Format Records Tools MWindow Help

|
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J v|MSSansSeriF - & '|BIH|§§§|£-|£-£-:- »

&5 tblPointEM : -0 x|

Report | GoTo Table |Dpen CE Form | BoadMap Closze

¥ | Record TopsCode B Start Time (HHMM] | Material 1/0 [ =]

State FIPs Code [a7 End Time [HHMM) | Emission Calculation  [05 =
kM ethiod

County FIPz Code - Emizzion Mumeric Yalue _
APCY 1 Line 2 [APC Y 28 Line 4] EF Reliability Indicator I - I
Site ID E mizzion Lnit Murneratar Fule Effech
PCY.1 Line €] - (Use TON] -3 ule Effectivensss I
Emizzion Unit I - Emizsion Type -3 Effectiveness Method I =
[State's workzheests) [Uze 30 for entire period) S e et I—
Procesz D - Reliability lndicatar I
[State's workshests] _ Contral Status I

Factor Mumernc YWalue 014
Pollutant Code _3 [See Foadkap) Emizsion D ata Level I—
Emission Release Point IEF"1 Factar Uit Murnerater |LE ~| Subrittal Flag I - I

D [State's worksheets)

Start Date [ywwyrimdd] - Factar Unit Denaminatar ITEIN 'I

[Use 19990101) :
b aterial I 189 - I
End Date [pyyrmmdd) [T9951231  (See RoadMap)

(Usze 13331231]
Record: 14] 4 |] 1k | et |e#] oF 74
& code that identifies the type of record. EM | | [ | U | | L
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JEiIe Edit iew Insert Format Records Tools Window Help

J
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J

E3 thIPointEM

b aterial 140

Emizzion Calculation
b ethod

EF Reliability Indicator I 'I
I—

Effectivenezs Method I 'I
I—

I—

Rule Effectiveness

Rule Penetration
Cantral Status

Emizzion D ata Level

s =

4 Record Type Code Start Tirne [HHR R I
State FIP: Code End Time [HHkk] I
County FIPs Code E mizsion Mumeric Y alue _
[AFCY 1 Line 2] [AFC 28 Line 4]
Site (D E mizzion Unit Murmeratar - :I
[AFCY 1 Line B] [Uze TOM)
Emizsion Unit 1D Emizsion Type
[State's warksheets) [Uee 30 for entire period)
Frocess D Feliability [ndicator I
[State's warksheets) :
Pollutant Code Factor Mumeric Y alue I 014
Emizzion Releaze Paint == e T =
I [State's warksheets) LI CARBON MONDAIDE
Start Date [wewrmmdd]
[U=e 193307101]
End D ate [ywyymmdd]
[Lee 19991237]

Record: H| 1 | [FIF¥] 0

|F-:|rrr| Wi |



Repbrt of Emission Records

Emission Records

Record Type Code M
State FIPs Code

County FIPs Code

(APC V.1 Line 2)

Site ID 101

(APC V.1 Line 6)
Emission Unit ID
Process ID
Pollutant Code o

Emission Release Point ID EP-1

Start Date (YYYYMMDD) 19990101
(Use 19990101)

End Date (YYYYMMDD) | 19991231
(Use 19991231)

- o o =

Start Time (HHIMM)
End Time (HHMM)

Emission Numeric Value
(APC V.28 Line 4)

Emission Unit Numerator
(Use TON)

Emission Type
(Use 30 for entire period)

Reliability Indicator
Factor Numeric Value
Factor Unit Numerator
Factor Unit Denominator
Material

Material I/O

19.71

ON

0

B

61 = w -
pd

= 2

© N

Emission Calculation 05

Method

EF Reliability Indicator [:|

Rule Effectiveness

Effectiveness Method

Rule Penetration

Control Status

Emission Data
Level

Submittal Flag | |




Report of Emission Records

Emission Records

Record Type Code
State FIPs Code

County FIPs Code
(APC V.1 Line 2)

Site ID
(APC V.1 Line 6)

Emission Unit ID

Process ID

Pollutant Code

Emission Release Point ID
Start Date (YYYYMMDD)
(Use 19990101)

End Date (YYYYMMDD)
(Use 19991231)

EP-1

19990101

19991231

Start Time (HHMM)
End Time (HHMM)

Emission Numeric Value
(APC V.28 Line 4)

Emission Unit Numerator
(Use TON)

Emission Type
(Use 30 for entire period)

Reliability Indicator
Factor Numeric Value
Factor Unit Numerator
Factor Unit Denominator
Material

Material I/O

1

q

19.71

TON

Emission Calculation
Method

EF Reliability Indicator

Rule Effectiveness

Effectiveness Method

(o]
a

Rule Penetration ‘

Control Status

Emission Data
Level

Submittal Flag

L

Record Type Code
State FIPs Code

County FIPs Code
(APC V.1 Line 2)

Site ID
(APC V.1 Line 6)

Emission Unit ID

Process ID

Pollutant Code

Emission Release Point ID
Start Date (YYYYMMDD)
(Use 19990101)

End Date (YYYYMMDD)
(Use 19991231)

7
105

0101

Aim

001

I

NOX

19990101

19991231

Start Time (HHMM)
End Time (HHMM)

Emission Numeric Value
(APC V.28 Line 4)

Emission Unit Numerator
(Use TON)

Emission Type
(Use 30 for entire period)

Reliability Indicator
Factor Numeric Value
Factor Unit Numerator
Factor Unit Denominator
Material

Material I/O

Emission Calculation
Method

EF Reliability Indicator :

Rule Effectiveness

Effectiveness Method

s ]

Rule Penetration ‘

Control Status

Emission Data
Level

Submittal Flag

Record Type Code
State FIPs Code

County FIPs Code
(APC V.1 Line 2)

Site ID
(APC V.1 Line 6)

Emission Unit ID

Process ID

Pollutant Code

Emission Release Point ID
Start Date (YYYYMMDD)
(Use 19990101)

End Date (YYYYMMDD)
(Use 19991231)

Tuesday, March 12, 2002

f

N

7
105

0101

i

001

PM25-FIL

19990101

19991231

I 1
|

Start Time (HHMM)
End Time (HHMM)

Emission Numeric Value
(APC V.28 Line 4)

Emission Unit Numerator
(Use TON)

Emission Type
(Use 30 for entire period)

Reliability Indicator
Factor Numeric Value
Factor Unit Numerator
Factor Unit Denominator
Material

Material I/O

Emission Calculation
Method

EF Reliability Indicator

Rule Effectiveness

Effectiveness Method

I—
L

Rule Penetration

Control Status

Emission Data
Level

Submittal Flag

S—

Page 1 of 25

or
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Emission Form
UTEMIS ',_f: =10 x|

JEiIE Edit ‘Wiew Insert Format Records Tools MWindow Help
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&5 tblPointEM : -0 x|

Report | GoTo Table |Dpen CE Form | BoadMap Closze

¥ | Record TopsCode B Start Time (HHMM] | Material 1/0 [ =]

State FIPs Code [a7 End Time [HHMM) | Emission Calculation  [05 =
kM ethiod

County FIPz Code - Emizzion Mumeric Yalue _
APCY 1 Line 2 [APC Y 28 Line 4] EF Reliability Indicator I - I
Site ID E mizzion Lnit Murneratar Fule Effech
PCY.1 Line €] - (Use TON] -3 ule Effectivensss I
Emizzion Unit I - Emizsion Type -3 Effectiveness Method I =
[State's workzheests) [Uze 30 for entire period) S e et I—
Procesz D - Reliability lndicatar I
[State's workshests] _ Contral Status I

Factor Mumernc YWalue 014
Pollutant Code _3 [See Foadkap) Emizsion D ata Level I—
Emission Release Point IEF"1 Factar Uit Murnerater |LE ~| Subrittal Flag I - I

D [State's worksheets)

Start Date [ywwyrimdd] - Factar Unit Denaminatar ITEIN 'I

[Use 19990101) :
b aterial I 189 - I
End Date [pyyrmmdd) [T9951231  (See RoadMap)

(Usze 13331231]
Record: 14] 4 |] 1k | et |e#] oF 74
& code that identifies the type of record. EM | | [ | U | | L
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Open CE Form

UTEMIS

e

JE“E Edit Wiew Insert Format Records Tools Window Help

|

M- HSRY| 2R |@[slz|TE (M % @ Ba-
J 2] s === = |2 &

E9 thiPointEM

_ o] x|

Beport GoTo Table | Open CE Form | RoadMap Cloze
d o Type Code - Start Tirme [HHRM] | baterial 140 i -]
7Y E3 thIPointCE g = 10| x|
[I.:ﬂ.DF'L Beport | GoTo Table | RoadMap Cloze
[?.;'tF.E | 3 Record Type Code - ESD;:IF?SE.EIT-LZ;E.]DHHDI Efficiency I 95
Erm State FIPs Code [7
Stz Frimary Device Type Code _3
9 County FIP: Code - [See Roadkap]
Fro [APC W1 Line 2] _
[St: Site IO _ Secondary Device Type Code I = I
Fall [APC .1 Line &) [Se= Roadtap]
| Erifizsiamm LHn [0 - Contral Sypstem Descnphion THERMAL D=IDIZER
FDm[I [State's workzheets]
Sta F"r-:u:e:ss ] - _ _
s [State’s worksheets) Third Caontral D evice Type Code I |
ErE FPaollutant Code _3 [See Roadkap)
[Us i ST I Fourth Device Type Code  [Sees I - I
g ontral 95
Efficiency [See Roadhk ap] Roadkap)
Record Iﬁ
FCT Capture Efficiency 100 Subrittal Flag -
[APC .13 Line & or 100%)
Record: 14 I A II 1k I kI IH'E-I of 22

| code that identifies the type of recard. CE | | | | | UM | | L
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Emission Form
UTEMIS ',_f: =10 x|

JEiIE Edit ‘Wiew Insert Format Records Tools MWindow Help

|

- HSRY| s |@ 45T Y d xR |F BiEm- ?
J v|MSSansSeriF - & '|BIH|§§§|£-|£-£-:- »

&5 tblPointEM : -0 x|

Report | GoTo Table |Dpen CE Form | BoadMap Closze

¥ | Record TopsCode B Start Time (HHMM] | Material 1/0 [ =]

State FIPs Code [a7 End Time [HHMM) | Emission Calculation  [05 =
kM ethiod

County FIPz Code - Emizzion Mumeric Yalue _
APCY 1 Line 2 [APC Y 28 Line 4] EF Reliability Indicator I - I
Site ID E mizzion Lnit Murneratar Fule Effech
PCY.1 Line €] - (Use TON] -3 ule Effectivensss I
Emizzion Unit I - Emizsion Type -3 Effectiveness Method I =
[State's workzheests) [Uze 30 for entire period) S e et I—
Procesz D - Reliability lndicatar I
[State's workshests] _ Contral Status I

Factor Mumernc YWalue 014
Pollutant Code _3 [See Foadkap) Emizsion D ata Level I—
Emission Release Point IEF"1 Factar Uit Murnerater |LE ~| Subrittal Flag I - I

D [State's worksheets)

Start Date [ywwyrimdd] - Factar Unit Denaminatar ITEIN 'I

[Use 19990101) :
b aterial I 189 - I
End Date [pyyrmmdd) [T9951231  (See RoadMap)

(Usze 13331231]
Record: 14] 4 |] 1k | et |e#] oF 74
& code that identifies the type of record. EM | | [ | U | | L
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UTEMIS

JEiIe Edit Wew Inserk Format Records Tools ‘Window Help

J

& thiPointEM

B R 0|/ TR Y |M% | BA-

Beport | GoTo Table

2.

=13l x|

Open CE Form | RoadMap

¥ | Record TypeCode [EM Start Time (HHMM) | Material 140 [ - |
State FIPs Code [#7 End Time (HHMM] | Emission Calculation  [05 ~
M ethod
County FIPs Code Emizzion Mumeric alue - -
FLLT L H Ruadmap -EM: Table : - 0| x|
Site 10 3
: Fialdd -
['ﬂ'Pl: V.1 Lir na Where to Find Data in Title W Parmits:
Emigzion Un | | . APC Form Mo., Codes, ete,
[State’swork | JBa 1 Record Type Bl
Procesz 1D || 2 State FIPs= 47
[State's waork || 3 County FIPs Courty FIP=table. Find County name on APC %A Line 2.
e — 4 Site 10 APC WA LG or handwntten on front cover of permnit.
FeH Al = - ] Emiz=ion Unit 10 See State's worksheset or create ywour own worksheet.
Ernizzion Re L__| G Process 10 See State's worksheet. I not there, create it in keeping with State's nomenclz
|0 [State's w || 7 Paollutant Code %ea Code table for POLLUTANTS.
S e | — g Emizzion Release Point |0 Statedocaltnbal 10 for pointdocation where emissions are released to ambient
[U:L 159%]1 | 9 | Stant Date Use 19990101
| 10 End Date Uze 12931234,
End Date L'r'é L 11 Start Time Leawe blank.
(Use 13331 End Time Leanve blank _Ij
Record: 14 ] 4 Record: PIjr#] of 38

Datashest Yiew

= P - ¥ L_‘_'.r 5 -...'
”Wﬂﬂ S e ST

or
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JEiIE: Edit %iew Insert Formatk Records Tools Window Help

J
|- HSG_Y| s+B2Ry|o|@(2lil %8 v |dhr+|@m- 2

_ O] x|

Cloze

&3 thiPointEP S

GoTo Table | RoadMap | 5CC Link

Spring Throughput PCT
[See Roadkap]

Summer T hroughput PCT
[See Roadkdap]

Fall Throughput PCT
[See Foadkdap]

Annual Awvg Daps Per Wweek
[See Roadkap]

Record Type Code
State FIPs Code

County FIPs2 Code
[APC W1 Line 2]

Site 1D
[&PC .1 Line 6]

Ernizzion Wit 1D

ddl]]]

[State's workzheetz] Arnnual Avg Weesks Per Year 52
ESmiSSiF'” HEI’IE;E‘SELPFW ge Annual &g Hours Per Day 24
L:i:ﬁ B SCC_NAME : Table = 3] x|
[State's SCC wi'A SCC wio A SCC1_DESC SCC3_DESC | S50 =~
SCC 10100101 10100101 External Combustic Electric Generati Anthracite
= 10100102 10100102  External Combustic Electric Generati Anthracite
Frocess 10100201 10100201 External Combustic Electric Generati Bituminous
Ermizziot 101002022 101002022 External Combustic Electric Generati Bituminous
Descripl 10100203 10100203 External Combustic Electric Generati Biturminous
10100204 10100204 External Combustic Electric Generati Biturminous
?g;néeﬁ; 10100205 10100205  External Combustic Electric Generati Bituminous
10100211 1010005217 1 External Combustic Electric Generati Bituminoos ™
Record: 14| Record: 14 4 | 15k | e1|r#] of 10341 KN >

|Datasheet Yiew | | | | | ML | | o

or
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Record: H| 4 II 1 Bk |H|H*| aof 1

i D

=101 x|
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Emission Data Validation of the TEDMS'.

o

-

-

Company Process/Emission Repb}'t

THE GREAT ELECTRODE COMPANY

US HWY 41, PATTON ROAD

SMITHTOWN TN 371230903
Site ID Emis Unit ID  EU Description ERP ID Process ID  EP Description PE Record Pollutant Code Emission CE Record
(AIRS Point ID) (AIRS STK ID) (Segment ID) (AC Record) (ggn/vr)
|0101 ’001 N-1N-2 CARBON BAKE FURNA [EP-1 1 N-1 CARBON BAKE FURN |PE cOo 19.71|CE
1 N-1 CARBON BAKE FURN |PE NOX 35.04
1 N-1 CARBON BAKE FURN |PE PM25-FIL 14.48
1 N-1 CARBON BAKE FURN |PE PM-FIL 16.25|CE
1 N-1 CARBON BAKE FURN |PE SO2 419.78 ‘
1 N-1 CARBON BAKE FURN |PE VOC 20.59|CE
EP-12 2 N-2 CARBON BAKE FURN |PE cOo 19.71|CE
2 N-2 CARBON BAKE FURN |PE NOX 35.04 ‘
2 N-2 CARBON BAKE FURN |PE PM25-FIL 14.48
2 N-2 CARBON BAKE FURN |PE PM-FIL 16.25/|CE
2 N-2 CARBON BAKE FURN |PE S02 419.78
2 N-2 CARBON BAKE FURN |PE VOC 20.59|CE 1
@2 BAKE PACK HANDLING }EP-16 1 BAKE PACK HNDL EP-16 |PE PM25-FIL 14.45
1 BAKE PACK HNDL EP-16 |PE PM-FIL 15.33‘CE ‘
[EP—17 2 ‘BAKE PACK HNDL EP-17 |PE PM25-FIL 12.38 ‘
2 ‘BAKE PACK HNDL EP-17 |PE PM-FIL 13.14|CE
003 PITCH IMPREGNATION AUTO |EP-13 3 PITCH IMP EP-13 PE CcO 0.7
3 PITCH IMP EP-13 PE NOX 4.284 J
3 PITCH IMP EP-13 PE PM25-FIL 1.716
3 PITCH IMP EP-13 PE PM-FIL 1.752
PITCH IMP EP-13 PE SO2 3.416
PITCH IMP EP-13 PE VOC 0.056 j
E4 4 PITCH IMP EP-14 ‘PE co 0.7 }
4 PITCH IMP EP-14 ‘PE NOX 4.284 j

Wednesday, March 13, 2002

Page 1 of 3
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Re-do again
Emissions Inventories

\ 4

What a solution is !

Should have an easy way ?

Practicality?

o,

A a2

or



3

v L, .

2002 Emission Inventory

?

Working Files

— ] — > o)

Delete

_>

or
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2002 Emission Inventory

Worl Fil Add

— AN —

Delete

or



2002 Emission Inventory

2002 NEI

A

or



s Managing state’s emission database by
using the TEDMS

s Reduce a large effort due to the consistence
and complexity of different data sources.
= An improvement of unified emission
inventory

m Easily update and maintain the state’s
emission inventory

s  Meet requirements under CERR for the three-
year update.

m Establish a stable, reliable, and secure
inventory for a long term.

or



THE END

THANK YOU

Contact:

Joshua S. Fu, Ph.D.

Research Assistant Professor

Department of Civil & Environmental Engineering
University of Tennessee

Jsfu@utk.edu
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