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December 20, 1994 

U. S. Department o f  Energy 
Fernald Environmental Management - P r o j e c t  
L e t t e r  No. C:EC:94-0077 

M r .  Peter  Sturdevant 
Compl i ance Speci a1 i s t  
Hamil ton County Department 

o f  Environmental Services 
A i r  Q u a l i t y  Management D i v i s i o n  
1632 Centra l  Parkway 
C i n c i n n a t i ,  Ohio 45210 

Dear M r .  Sturdevant: 

RENEWAL OF PERMITS TO OPERATE - TEN STORAGE TANKS - AT THE FERNALD ENVIRONMENTAL 
MANAGEMENT PROJECT (OEPA) NO. 1431110128 T048, T049, T056, T057, T058, T059, 
T072, T073, T081, AND TO85 

Enclosed a re  t h e  renewal a p p l i c a t i o n s  f o r  t e n  s torage tanks a t  t h e  FEMP f o r  which 
t h e  Permits t o  Operate are scheduled t o  exp i re .  

Please con tac t  
quest ions about 

E r v i n  F i she r  o f  my s t a f f  a t  (513) 738-6053 i f  you have any 
these appl i c a t  i ons . 

S i  ncere l  y , 

Terence D. Hagen, D i r e c t 0  
Envi ronmental Compl i ance 

TDH:EF:mhv 
Attachments 

'. . 

cc: S. M. Beckman, FERMCO/MS65-2 - w/o attachments 
D. W. K i r b y ,  FERMCO/MS62 - w/o attachments 
L. E. Parsons, DOE Contract  Special ist/MS45 
W. J. Quaider,  DOE-FN/MS45 
P. B. SDotts. FERMCO/MS65-2 - w/o attachments 

ge Copy 108.6 - 
6% 
&% 

. -  
RTS F i l e s  
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1 OHIO ENVIRONMENTAL PROTECTION AGENCY 643 2 r. 

APPLICATION FOR A PERMIT TO OPERATE 
AN AIR CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Manaqement Mr. Stephen M. Beckman 
Facility Name Project Person to Contact 

7400 Wi 1 1  ey Road 
Facility Address Mailing Address 

City County Zip City State Zip 

Post Office Box 538705 

Fernal d Hami 1 ton 45030 Cincinnati OH 45253-8705 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T048 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B y  Fuel-Burning Equipment 
- Appendix C, Incinerator 
-Appendix D, Surface Coating or 

Printing Operation 
- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasol ine P1 ant or 
Terminal 

- Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landf i 1 1  s 
- Other Appendix 
- Compl i ance Time Schedule 

2. Description of Source (same as used on appendix): Plant 2/3 Slaq Leach MqF 
Storaqe Tank F1-302 

3. Your identification for Source (same as used on appendix):-FEMP # 2-124 

I, being the individual specified in Rule 3745-35-02(8) o f  the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part &this application (describe 
a1 1 attachments) : 

Appendix E-2 
Emi ssi on Cal cul at i ons 

a ,  \ -'I .- r- 

Akt h z e d  S i gnat u r'$* 
Terence D. Hagen 
Director Environmental Compl i ance 
Title 

,2/2c  /q q 
Date 

*Pursuant to OAC Rul e 3745-35-02( B) (Permi t to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 



.- 
FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Appl i c a t i o n  No. / 

DOE - FEMP 
(Faci  1 i t y  Name) 

OEPA NO 1431110128 TO48 
APPENDIX E-2 FEMP ID NO. 2-124 

1. 

2 .  

3. 

4. 

5.  

6 .  

7 .  

8. 

9. 

10. 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40,000 GALLONS 

Tank i d e n t i f i c a t i o n :  Name o r  number F1-302 (2-124) Date I n s t a l l e d  1952 
(mont h/year)  

Tank capac i ty :  3,200 gal 1 ons 

Tank shape: [ X I  Cyl indr ica l  [ 3 Rectangular 
[ ] Spher ica l  [ 3 Other, s p e c i f y  

Tank dimensions: Diameter 7' 6" Height 10' Length Width 

Tank s h e l l  m a t e r i a l :  [ 3 S tee l  [ 3 Aluminum [ X I  Other, s p e c i f y  S t a i n l e s s  S tee l  

Type of  tank:  [ - ]  External f l o a t i n g  roof tank  
[ 3 In te rna l  f l o a t i n g  roof tank  
[ X I  Fixed roof tank  
[ X I  Ver t ica l  cy1 i n d r i c a l  t ank  
[ ] Horizontal  c y l i n d r i c a l  t ank  
[ ] Pressure tank  
[ ] Other, spec i fy  

Location of tank:  [ ] Outdoors [ X I  Indoors [ ] Underground 

Type of  f i l l i n g :  [ X I  Splash [ ] Submerged [ ] Other ,  s p e c i f y  

I f  t h i s  tank  i s  l oca t ed  outdoors and above ground, provide the p a i n t  c o l o r  o f  the  tank 

[ ] Aluminum ( specu la r )  [ ] Light gray  [ 3 White 
[ ] Aluminum ( d i f f u s e )  [ ] Medium gray  [ ] Other, s p e c i f y  

Condition of  p a i n t :  [ ] Good [ ] Poor 

I f  this tank  i s  equipped w i t h  o r  vented t o  a vapor cont ro l  system, complete ( a )  through ( c )  
of this item. 

a )  Type of vapor con t ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and yea r )  

b) Date tank  was equipped with or vented t o  vapor con t ro l  system (month 81 y e a r )  

c )  Specify the r a t e  of emission o r  percent con t ro l  (by weight) f o r .  any p o l l u t a n t s  being 
cont ro l  1 ed: 
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  support  response,  unless p rev ious ly  submi t ted)  

1 of 2 



11. 

12. 

r , 
DOE - FEMP 

(Fac i l i ty  Name) 
F1-302 TO48 

(tank ident i f icat ion)  

Complete the table  below for  any pressure or vacuum re1 ief  vent valve. 

Pressure Vacuum If pressure r e l i e f  i s  discharged t o  a 
TvDe of  Vent Valve Se t t i  nq Sett inq vaDor control,  ident i fy  the vaDor control. 

Operational Data (complete ( a )  t h r o u g h  (9) o f  t h i s  item fo r  a l l  materials stored o r  t o  be 
stored. Attach additional sheets i f  necessary.) 

a)  Material S1 aq Leach-Maqnesium Fluoride Trade Name N /A 
Density: 8.5-12 lbs/gal or O API Producer N / A  

b)  Temperature of stored material: Average AMB O F  and Maximum AMB O F 
( I f  temperature is  approximately outdoor  ambient temperature, write "AMB".)  

c )  Vapor pressure of stored material (Complete i ,  i i ,  i i i  of t h i s  item. 
i s  not known, write "unknown") :  

If  vapor pressure 

i . )  Actual vapor  pressure: 0.4594 psia a t  average storage temperature 
psia a t  maximum storage temperature 0.4594 

i i . )  Reid vapor pressure: Average UKN psi and minimum-maximum UNK - U N K  psi 

i i i . )  If  material stored i s  a gas or  l iquif ied gas, provide the pressure a t  which i t  
i s  stored: psi gage a t  O F  

d )  Type of l iquid organic material ( I f  the material i s  an organic l iquid other than a 
gasoline, fuel o i l  , kerosene, crude o i l ,  lubricant or other petroleum 1 iquid, answer 
the question below.) Not an organic material 

I s  i t  a photochemically react ive material? [ ] Yes [ ] No 

e )  Type of waste material ( I f  the material i s  a waste, answer the  question below.) 

I s  i t  a hazardous waste? [ ] yes [ X I  No 
I f  yes, identify type (EPA hazardous waste number) 

f )  Indicate the year (or 12-month period) for  item (9) :  1995 e s t  

g) Annual t h r o u g h p u t  of material : 3,200 gal 1 ons. 

Completed by Ervin Fisher, Jr .  Req/Tech SDec. I11 Date Dec 16. 1994 

$', 2 of 2 
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STORAGE TANK E M I S S I O N  REPORT 

The ca lcu lat ions f o r  uranium emissions are based on known data where possible and where data f o r  parameters i s  unknown or 
incomplete, conservative values producing a "worst case" condi t ion f o r  emissions are used. 

The condit ions used t o  determine uranium emissions from the tank are as fol lows: 

A t  t yp i ca l  tank pressures and temperatures, the vapor pressure o f  the Uranyl N i t r a t e  so lu t i on  i s  equal t o  t h a t  o f  water. 

Since uranium does not vaporize a t  storage condit ions the only  mechanism f o r  uranium loss  from the tank i s  by entrainment 
i n  the aerosol or mis t  generated dur ing l i q u i d  storage and t ransfer .  

Uranium.,emissions are determined by mu l t i p l y ing  the amount o f  water l o s t  from the tank by entrainment i n  the aerosol 
or mist  generated dur ing l i q u i d  storage and t ransfer  by an emission f a c t o r  determined from laboratory  t e s t s  conducted 
on Lab sample D-37, Lab #2-9846. 

The emission f a c t o r  has been determined t o  be 6 x lo-" gU/1 o f  so lu t ion;  the maximum concentrat ion o f  uranium entrained 
i n  the vapor from a b o i l i n g  so lu t i on  o f  9% uranyl n i t r a t e  as determined by the laboratory  tes ts .  

Vapor losses from the tank are ca lcu lated using the TANKS software program, version 2 . 0 .  

Maximum emissions are f i v e  times the ca lcu lated annual emissions. 

TANKS PROGRAM 2.0 

TANK I D E N T I F I C A T I O N  AND PHYSICAL CHARACTERISTICS 
E M I S S I O N S  REPORT - DETAIL FORMAT 

I d e n t i f i c a t i o n  
I d e n t i f i c a t i o n  No.: TO48 
Ci ty :  Cinc innat i  
State: OH 
Company: FERMCO 
Type o f  Tank: Ve r t i ca l  Fixed Roof 

Tank Dimensions 
Shell Height ( f t ) :  10 
Diameter ( f t ) :  8 
L iqu id  Height ( f t ) :  9 
Avg. L iqu id Height ( f t ) :  9 
Volume (gal lons) :  3200 
Turnovers: 1 
Net Throughput (gal / y r )  : 3200 

Paint Character is t ics  
Shell Color/Shade: A1 umi num/Oi f f use  
Shell Condition: Good 
Roof Col or/Shade: A1 umi num/Oi f f use  
Roof Condi ti on : Good 

12/16/94 
PAGE 1 

Roof Character is t ics  
Type: Dome 
Height ( f t ) :  . 0.00 
Radius ( f t )  (Dome Roof): 4.00 
Slope ( f t / f t )  (Cone Roof): 0.0000 

Vacuum Set t ing (ps ig ) :  0.00 
Pressure Set t ing (ps ig ) :  0.00 

Breather Vent Sett ings 

Meteorological Data Used i n  Emission Calculat ions: Dayton, 
Ohio 

TANKS PROGRAM 2 . 0  

LIQUID CONTENTS OF STORAGE TANK 
EMISSIONS REPORT - DETAIL FORMAT 

12/16/94 
PAGE 2 
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TANKS PROGRAM 2.0 12/16/94 
EMISSIONS REPORT - DETAIL FORHAT PAGE 3 

DETAIL CALCULATIONS (AP-42) 

14.65 l b  UNH 
I 1000 l b  UNH 

Annual Emiss ion  C a l c u l a t i o n s  

Stand ing  Losses (1  b) : 
Vapor Space Volunn (cu f t ) :  
Vapor D e n s i t y  ( l b / c u  f t ) :  
Vapor Space Expansion F a c t o r :  
Vented Vapor S a t u r a t i o n  F a c t o r :  

Tank Vapor Space Volume 
Vapor Space Volume (cu f t ) :  
Tank D iameter  ( f t) :  
Vapor Space Outage (ft): 
Tank S h e l l  H e i g h t  (ft): 
Average L i q u i d  H e i g h t  (ft) : 
Roof Outage ( I t ) :  

Roof Outage (Doma Roof)  
Roof Outage 
Dome Radius 
S h e l l  Radius ( f t j :  

Vapor D e n s i t y  ( l b / c u  ft): 
Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor Pressure  a t  D a i l y  Average L i q u i d  
Sur face  Temperature ( p s i a ) :  
D a i l y  Avg. L i q u i d  S u r f a c e  Temp.(deg. R ) :  
D a i l y  Average Ambient Temp. (dag. R ) :  
I d e a l  Gas Constant R 

( p s i s  c u f t  / ( lb -mole-deg R ) ) :  
L i q u i d  B u l k  Temperature (deg. R ) :  
Tank P a i n t  S o l a r  Absorptance S h e l l ) :  
Tank P a i n t  S o l a r  Absorptance {Roof) : 
D a i l y  T o t a l  S o l a r  I n s o l a t i o n  
F a c t o r  (B tu /sq f t^Cday) :  

Vapor Space Expansion F a c t o r :  
D a i l y  Vapor Temperature Ran e (deg.R): 
Da i  1y Vapor Pressure  Range ? p s i s )  : 
B r e a t h e r  Vent Press.  S e t t i n g  Range(psia):  
Vapor Pressure  a t  D a i l y  Average L i q u i d  
Surface Temperature ( p s i s ) :  
Vapor Pressure  a t  D a i l y  Minimum L i q u i d  
Sur face  Temperature ( p s i a ) :  
Vapor Pressure  a t  D a i l y  Maximum L i q u i d  
Surface Temperatura ( p s i a ) :  
D a i l y  Avg. L i q u i d  S u r f a c e  Temp. 
D a i l y  Min .  L i q u i d  S u r f a c e  Temp. 
D a i l y  Max. L i q u i d  Sur face  Temp. 

Vapor D e n s i t y  

Vapor Space Expansion F a c t o r  

D a i l y  Ambient Temp. Range (deg.R): 

6 x l b  U I = 8.79 E-8 l b  U/year 

13.4596 
184.31 
0.0028 

0.074684 
0.954019 

184.31 
8 

3.67 
10 
9 

2.67 

2.67 
4 
4 

0.0028 
63.000000 

0.248015 
518.52 
511.57 

10.731 
514.17 

0.60 
0.60 

1160.00 

0.074684 
33.31 

0.150928 
0.00 

0.248015 

0.182208 

0.333136 
518.52 
510.19 
526.85 

19.20 

TANKS PROGRAM 2.0 
EMISSIONS REPORT 
DETAIL FORMAT 

DETAIL CALCULATIONS (AP-42) .  CONT. 

Annual Emission C a l c u l a t i o n s  
Vented Vapor S a t u r a t i o n  F a c t o r  

Vented Vapor S a t u r a t i o n  F a c t o r :  0.954019 
Vapor Pressure a t  D a i l y  Average L i q u i d  

0.248015 Surface Temperature ( p s i a ) :  
Vapor Space Outage (ft): 3.67 

Withdrawal Losses ( l b ) :  1.1905 
Vapor M o l e c u l a r  Weight ( l b l l b - m o l e ) :  63.000000 
Vapor Pressure a t  D a i l y  Average L i q u i d  

0.248015 Surface Temperature ( p s i a ) :  
Annual Net Throughput ( g a l / y r )  : 3200 
Turnover Fac tor :  1.0000 
Maximum L i q u i d  Volume c u f t ) :  452 

9 Maximum L i q u i d  H e i g h t  lft) : 
Tank Diameter ( f t ) :  8 
Working Loss Product F a c t o r :  1.00 

T o t a l  Losses ( l b ) :  14.65 

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 
INDIVIDUAL TANK EMISSION TOTALS 

Annual Emissions Report  

L i q u i d  Contents 
Losses ( 1  bs.  ) : 
Stand ing  Wi thdrawal  

12/16/94 
PAGE 5 

T o t a l  

URANIUM E M I S S I O N S  
These c a l c u l a t i o n s  are  based on conserva t ive  est imates,  t h e  ac tua l  emissions are  expected t o  
be l e s s  than those ind ica ted .  

Annual Emissions: 
TO48 

Maximum Emissions: 8.79 E-8 l b  U/year x 5 = 4.40 E-7 l b  U/year 



I * OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 64.3 2 AN AIR CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Manaaement Mr. SteDhen M. Beckman 
Faci 1 i ty Name P r0.i e c t Person to Contact 

7400 Wi 1 1  ev Road Post Office Box 538705 
Facility Address Mailing Address 

Fernal d Hami 1 ton 45030 Cincinnati OH 45253-8705 
City County Zip City State Zip 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T049 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
In addition, a compliance time schedule form the air contaminant source. 

is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

- Appendix J, Loading Rack at Bul k 

- Appendix K, Surface Coating 

Printing Operation 

Faci 1 i ty 

Gasol ine P1 ant or 
Terminal 

Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N,  Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landf i 1 1 s 
- Other Appendix 
- Compliance Time Schedule 

2. 

3. Your identification for Source (same as used on appendix): FEMP # 2-125 

Description of Source (same as used on appendix): 2/3 Slaq Leach MqF 
Storage Tank F1-303 

I, being the individual specified in Rule 3745-35-02(6) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part pf this application (describe 
all attachments) : 

Appendix E-2 
Emission Calculations 

, 

I .  

d\L 
Authorized Signatvre’ 
Terence D. Hagen . 

Director Environmental Compliance 
Title 

\ 2 h o  /“iv 
Date 

*Pursuant to OAC Rule 3745-35-02(6) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 1 6 1 

, . oQ)uo(j7 
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FOR OFFICIAL USE ONLY 

Premise No.-/ / / 
Source No. / 
Applicat ion No. / 

APPENDIX E-2 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8 .  

9. 

10. 

- 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40,000 GALLONS 

DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 TO49 
FEMP ID NO. 2-125 

Tank i d e n t i f i c a t i o n :  Name o r  number F1-303 (2-125) Date I n s t a l l e d  1952 
(month/year) 

Tank capac i ty :  3.200 gal 1 ons 

Tank shape: [ X I  Cy1 i n d r i c a l  [ 3 Rectangular 

Tank dimensions: Diameter 7' 6" Height 10' Length Width 

Tank shell m a t e r i a l :  [ ] Stee l  [ 3 Aluminum [ X I  Other, s p e c i f y  S t a i n l e s s  S tee l  

[ ] Spher ica l  [ ] Other, s p e c i f y  

Type of  tank: [ 3 External f l o a t i n g  roof tank 
[ 3 I n t e rna l  f l o a t i n g  roof tank  
[ X I  Fixed roof tank  
[ X I  Ve r t i ca l  cy1 ind r i ca l  tank 

, [ 3 Horizontal  c y l i n d r i c a l  t ank  
[ 3 Pressure  tank 
[ 3 Other ,  spec i fy  

Location of tank:  [ 3 Outdoors [ X I  Indoors [ ] Underground 

Type of f i l l i n g :  [ X I  Splash [ ] Submerged [ ] Other, s p e c i f y  

I f  t h i s  tank i s  l oca t ed  outdoors  and above ground, provide the p a i n t  c o l o r  of the tank  

[ 3 A luminum ( s p e c u l a r )  [ 3 Light gray  [ 3 White 
[ 3 Aluminum ( d i f f u s e )  [ 3 Medium gray  [ 3 Other, s p e c i f y  

Condition of p a i n t :  [ 3 Good [ ] Poor 

I f  t h i s  tank  i s  equipped with o r  vented t o  a vapor con t ro l  system, complete ( a )  through ( c )  
of t h i s  item. 

a )  Type o f  vapor con t ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and y e a r )  

b) Date tank was equipped w i t h  o r  vented t o  vapor con t ro l  system (month & yea r )  

c )  Specify the - r a t e  of  emission o r  _percent  con t ro l  -(by -weight) for -any  p o l l u t a n t s  being - 

cont ro l  1 ed: 
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  support  response,  unless p rev ious ly  submit ted)  

1 of 2 



DOE - FEMP 
(Faci 1 i t y  Name) 

F1-303 TO49 
( t ank  i d e n t i f i c a t i o n )  

1. Complete t h e  t a b l e  below f o r  any pressure o r  vacuum r e l i e f  vent valve.  

Pressure Vacuum I f  pressure  re l ie f  i s  discharged t o  a 
TvDe of Vent Valve S e t t i n q  S e t t  i nq  vapor c o n t r o l ,  i d e n t i f v  the vapor contr.01. 

2 .  Operational Data (complete ( a )  through (9)  of  th i s  item f o r  a l l  m a t e r i a l s  s to red  o r  t o  be 
s tored .  Attach add i t iona l  sheets i f  necessary . )  

a )  Materi a1 S1 aq Leach-Maanesi um F1 uor ide  Trade Name N / A  
Density:  8.5-12 lbs /ga l  o r  O API Producer NIA 

b) Temperature of s to red  ma te r i a l :  Average AMB O F  and Maximum AMB O F 
( I f  temperature  i s  approximately outdoor ambient temperature ,  w r i t e  'IAMB''.) 

c )  Vapor p re s su re  of s to red  mater ia l  (Complete i ,  i i ,  i i i  of t h i s  i tem. 
i s  no t  known, write "unknown") : 

. 

I f  vapor pressure 

i . )  Actual vapor pressure:  0.4594 ps i a  a t  average s t o r a g e  temperature 
ps i a  a t  maximum s t o r a g e  temperature 0.4594 

i i . )  Reid vapor pressure :  Average U K N  psi  and minimum-maximum U N K  - UNK ,ps i  

i i i . )  I f  ma te r i a l  s to red  i s  a gas  o r  l i q u i f i e d  gas ,  provide the pressure a t  which i t  
i s  s t o r e d :  psi gage a t  O F  

d)  

the ques t ion  below.) Not an o rgan ic  mater ia l  

Type o f  l i q u i d  organic  mater ia l  ( I f  the mater ia l  i s  an organic  l i q u i d  o t h e r  than a 
gaso l ine ,  fuel o i l ,  kerosene; c rude  o i l ,  l u b r i c a n t  o r  o t h e r  petroleum 1 iqu id ,  answer 

Is i t  a photochemically r e a c t i v e  m a t e r i a l ?  [ 3 Yes [ X I  No 

e )  Type of  waste mater ia l  ( I f  the ma te r i a l  i s  a waste,  answer the ques t ion  below.) 

Is i t  a hazardous waste? [ ] yes [XI' No 
I f  yes ,  i d e n t i f y  type'(EPA hazardous waste number) 

f )  Ind ica t e  the y e a r  ( o r  12-month per iod)  f o r  item (9 ) :  1995 e s t  

g) Annual throughput of  mater ia l  : 3.200 gal 1 ons . 

ompleted by E r v i n  Fisher, J r .  Req/Tech Spec. I11 Date Dec , 1994 
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STORAGE TANK EMISSION REPORT 

The calculations for uranium emissions are based on known data where possible and where data for parameters is unknown or  
incomplete, conservative values producing a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the Uranyl Nitrate solution is equal to that of water. 

Since uranium does not vaporize at storage conditions the only mechanism,for uranium loss from the tank is by entrainment 
in the aerosol or mist generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of water lost from the tank by entrainment in the aerosol 
or mist generated during liquid storage and transfer by an emission factor determined from laboratory tests conducted 
on Lab sample 0-37. Lab #2-9846. 

The emission factor has been determined to be 6 x 16- gU/l of solution; the maximum concentration of uranium entrained 
in the vapor from a boiling solution of 9% uranyl nitrate as determined by the laboratory tests. 

Vapor losses from the tank are calculated using the TANKS software program, version 2.0. 

Maximum emissions are five times the calculated annual emissions. 

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 

TANK IDENTIFICATION AND PHYSICAL CHARACTERISTICS 

12/16/94 
PAGE 1 

I dent i f i  cat i on 
Identification No.: TO49 
City: Ci nci nnat i 
State: OH 
Company : FERMCO 
Type of Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 
Diameter (ft): 
Liquid Height (ft): 
Avg. Liquid Height (ft): 
Volume (gallons): 
Turnovers: 
Net Throughput (gal /yr) : 

10 
8 
9 
9 

3200 
1 

3200 

I 

Paint Characteristics , . Shell Color/Shade: A1 umi num/Di ffuse 

A1 umi num/Di ffuse 
Shell Condition: Good 
Roof Col or/Shade: 
Roof Condi ti on : Good 

Roof Characteristics 
Type : Dome 

Radius (ft) (Dome Roof): 4.00 
Slope (ft/ft) (Cone Roof): 0.0000 

Height (ft) : 0.00 

Breather Vent Settings 
Vacuum Setting (psig): 0.00 
Pressure Setting (psig): 0.00 

Meteorological Data Used in.Emission Calculations: Dayton, 
Ohio 

TANKS PROGRAM 2.0 

LIQUID CONTENTS OF STORAGE TANK 
EMISSIONS REPORT - DETAIL FORMAT 

12 / 16/94 
PAGE 2 

Uranyl Nitrata All 58.85 50.52 67.18 54.50 0.2480 0.1822 0.3331 63.000 

. .  

63.00 Option 1 

- 



1 

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 

DETAIL CALCULATIONS (AP-42) 

Annual Emission C a l c u l a t l o n s  

Stand ing  Losses ( l b ) :  
Vapor Space Volume (cu ft): 
Vapor D e n s i t y  ( l b / c u  ft): 
Vapor Space Expansion F a c t o r :  
Vented Vapor S a t u r a t i o n  F a c t o r :  

Tank Vapor Space Volurm 
Vapor Space Volurm (cu  ft): 
Tank Diameter (ft): 
Vapor Space Outage (ft): 
Tank S h a l l  H e i g h t  ( f t ) :  
Average L i q u i d  H e l g h t  ( f t) :  
Roof Outage ( f t ) :  

Roof Outaga (Dome Roof) 
Roof Outage 
Doma Radius 
S h e l l  Radius ( f t j :  

13.4596 
184.31 
0.0028 

0.074684 
0.954019 

184.31 
8 

3.67 
10 
9 

2.67 

2.67 
4 
4 

Vapor D e n s i t y  
Vapor D e n s i t y  ( l b / c u  f t ) :  0.0028 
Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  ' 63.000000 
Vapor Pressura a t  D a l l y  Average L i q u i d  
Sur face  Temperature ( p s i a ) :  0.2480 15 
D a i l y  Avg. L i q u i d  Surfaca Temp.(deg. R ) :  518.52 

I d e a l  Gas Constant R 
( p s i a  c u f t  / ( lb-mole-dag R ) ) :  

L i q u i d  Bu lk  Temperature (dag. R ) :  
Tank P a i n t  S o l a r  Absorptance S h e l l ) :  
Tank P a i n t  S o l a r  Absorptance !Roof): 
D a i l y  T o t a l  S o l a r  I n s o l a t i o n  
F a c t o r  (B tu lsq f t -Gday) :  

D a l l y  Average Ambient Temp. (dag. R I :  511.57 

10.731 
514.17 

0.60 
0.60 

1160.00 

Vapor Space Expansion F a c t o r  
Vapor Space Expansion F a c t o r :  0.074684 

D a i l y  Vapor Prassura Range q p s l a ) :  0.150928 

Vapor Prassure a t  D a i l y  Average L i q u i d  
Surface Temperature ( p s i a ) :  0.248015 
Vapor Pressure a t  D a i l y  Minimum L i q u i d  

Vapor Pressura a t  D a i l y  Maximum L i q u i d  
Sur face  Temperature ( p s i a ) :  0.333136 
D a i l y  Avg. L i q u i d  Surface Temp. dag R : 518.52 

- . D a i l y  Min.  L i q u i d  Surface Temp. dag R : 510.19 
D a i l y  Max. L i q u i d  Surfaca Tamp. I dag R : 526.85 
D a i l y  Ambient Temp. Range (dag.R): 19.20 

D a i l y  Vapor Temperature Ran a (d0g.R): 33.31 

B r e a t h e r  Vent Press.  S e t t i n g  Range(ps1a): 0.00 

Sur face  Temparatura ( p s i a ) :  0.182208 

12 16 94 
LAG1 3 

TANKS PROGRAM 2.0 
MISSIONS REPORT 
DETAIL F O W T  
DETAIL CALCULATIONS ( A P - 4 2 ) .  CONT. 

Annual Emiss ion  C a l c u l a t i o n s  
Vented Vapor S a t u r a t i o n  F a c t o r  

Vented Vapor S a t u r a t i o n  Fac tor :  
Vapor Prassure  a t  D a i l y  Avarage L i q u i d  
Sur face  Temperature ( p s i a ) :  
Vapor Space Outage (ft): 

Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor Pressura  a t  D a i l y  Average L i q u i d  
Sur faca  Temparatura ( p s i a ) :  
Annual Net Throughput ( g a l / y r ) :  
Turnover  F a c t o r :  
Maximum L i q u i d  Volume 
Maxlmum L i q u i d  H e i g h t  !::;:)' 
Tank Oiamater ( I t ) :  
Working Loss Produc t  F a c t o r :  

Wi thdrawal  Losses ( l b ) :  

T o t a l  Losses ( l b ) :  

TANKS PROGRAH 2.0 
EMISSIONS REPORT - DETAIL FORMA1 
INDIVIDUAL TANK EMISSION TOTALS 

12/16/94 
PAGE 4 

0.954019 

0.248015 3.67 

1.1905 
63.000000 

0.248015 
3200 

1.0000 
452 

9 
8 

1.00 

14.65 

12 16 94 LA& 5 

Annual Emissions Report  

L i q u i d  Conten ts  S tand ing  Wi thdrawal  T o t a l  

U r a n y l  N i t r a t e  13.46 1.19 14.65 
Tote 1 : 13.46 1.19 14.65 

Losses ( 1  bs.  ) : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' URANIUM EMISSIONS 
These calculations are based on conservative estimates, the actual emissions are expected to 
be less than those indicated. 

Annual Emi ss i ons : 
TO49 

14.65 lb UNH I 6 x lb U I = 8.79 E-8 lb Ulyear 
I 1000 lb UNH 

Maximum Emissions: 8.79 E-8 lb U/year x 5 = 4.40 E-7 lb Ulyear 



1 I OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

6438 

D.0.E.-Fernald Environmental Manasement Mr. SteDhen M. Beckman 
Facility Name Project Person to Contact 

7400 Wi 1 1  ev Road Post Office Box 538705 
Facility Address Mailing Address 

Fernal d Hamilton : 45030 Cincinnati OH 45253-8705 
City County Zip City State Zip 

Telephone Area Number Telephone 
513/ 738-6502 5131 738-6502 

#1431110128-T056 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
In addition, a compliance time schedule form the air contaminant source. 

is to be attached when applicable. Check as appropriate the following: 

- Appendix A,  Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasoline Plant or 
Terminal 

-Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landf i 1 1  s 
- Other Appendix 
- Compliance Time Schedule 

2. 

3. Your identification for Source (same as used on appendix): FEMP # 2-150 

Description of Source (same as used on appendix): Plant 2/3 Process water 
Storage Tank F1-403 

I, being the individual specified in Rule 3745-35-02(B) o f  the Oh'io 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. 
additional documents are submitted as part o 
a1 1 attachments) : 

Emi ssi on Cal cul at i ons 
Appendix E-2 c, ' 

Authorized Si gnature'y 
Terence D. Hagen 
Director Environmental ComDliance 
Title 

Date 

*Pursuant to OAC Rule 3745-35-02(B) (Permit to Operate). 

Operation o f  an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 

5 

27 
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FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Applicat ion No. / 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8 .  

9. 

10. 

DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 T05€ 
APPENDIX E-2 FEMP ID NO. 2-15( 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

Tank i d e n t i f i c a t i o n :  Name o r  number F1-403 (2-150) Date I n s t a l l e d  . 1952 
(month/year) 

Tank capac i ty :  5.800 gal  1 ons 

Tank shape: [ X I  Cyl indr ica l  [ ] Rectangular  
[ ] Spherical  [ 3 Other, s p e c i f y  

Tank dimensions: Diameter 9’ Height 12’ Length Width 

Tank shell m a t e r i a l :  [ ] S tee l  [ 3 Aluminum [ X I  Other, s p e c i f y  S t a i n l e s s  Steel  

Type of  tank:  [ 3 External f l o a t i n g  roof tank  
[ 3 In te rna l  f l o a t i n g  roof  tank  
[ X I  Fixed roof tank 
[ X I  Ver t ica l  cy1 i n d r i c a l  t ank  
[ 3 Horizontal  c y l i n d r i c a l  t ank  
[ 3 Pressure tank  
[ ] Other, spec i fy  

Location of tank:  [ X I  Outdoors [ ] Indoors [ 3 Underground 

Type of f i l l i n g :  [ X I  Splash [ ] Submerged [ ] Other,  s p e c i f y  

If t h i s  tank  i s  l oca t ed  outdoors and above ground, provide the p a i n t  c o l o r  of the tank 

[ ] A l u m i n u m  ( specu la r )  [ ] Light  gray  [ ] White 
[ ] A l u m i n u m  ( d i f f u s e )  [ 3 Medium gray  [ X I  Other, s p e c i f y  S.S. 

Condition of  pa in t :  [ ] Good [ ] Poor 

I f  t h i s  tank  i s  equipped with o r  vented t o  a vapor cont ro l  system, complete ( a )  through ( c )  
of t h i s  i tem. 

a)  Type of vapor cont ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and year )  

b) Date tank  was equipped with o r  vented t o  vapor cont ro l  system (month & y e a r )  

c )  Spec i fy  the r a t e  of emission o r  percent  con t ro l  (by weight) f o r  any p o l l u t a n t s  beinc 
cont ro l  1 ed: 
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  suppor t  response,  unless previous ly  submitted) 

1 of  2 



I 643% 
DOE - FEMP 
(Facility Name) 
F1-403 TO56 

(tank identification) 

11. Complete the table below for any pressure or vacuum relief vent valve. 

Pressure Vacuum If pressure relief is discharged to a 
Type of Vent Valve Settinq Settinq vaDor control. identify the vaDor control. 

12. Operational Data (complete (a) through (9) o f  this item for all materials stored or to be 
stored. Attach additional sheets if necessary.) 

a) Material tO.l q/L U, 1-2 N HNO, Trade Name Raff i nate 

b)  Temperature of stored material: Average AMB O F  and Maximum AMB O F 

c) Vapor pressure of stored material (Complete i ,  i i ,  i i i  of this item. If vapor pressurc 

i.) Actual vapor pressure: 0.4594 psia at average storage temperature 
psia at maximum storage temperature 

Process Wastewater 

Density: 8.5 lbs/gal or O API Producer N/A 

(If temperature i s  approximately outdoor ambient temperature, write "AMB".) 

i s  not known, write "unknown") : 

i 

0.4594 

ii.) Reid vapor pressure: Average UKN psi and minimum-maximum UNK - UNK psj 

i i i . )  If material stored is a gas or liquified gas, provide the pressure at which i t  
is stored: psi gage at O F  

d) 

the question below.) Not an organic material 

Type of liquid organic material (If the material is an organic liquid other than a 
gasoline, fuel oil, kerosene, crude oil, lubricant or other petroleum liquid, answer 

Is it a photochemically reactive material? [ ] Yes [ X I  No. 

e) Type of waste material (If the material is a waste, answer the question below.) 

Is it a hazardous waste? [ 3 yes [ X I  No 
If yes, identify type (EPA hazardous waste number) 

f) Indicate the year (or 12-month period) for item (9): 1995 est 

g) Annual throughput of material : 5,800 gal 1 ons. 

Completed by Ervin Fisher, Jr. Req/Tech SDec. I 1 1  Date Dec . 1994 

2 of 2 
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STORAGE TANK E M I S S I O N  REPORT 

The ca lcu lat ions f o r  uranium emissions a re  based on known data where possible and where data f o r  parameters i s  unknown o r  
incomplete, conservative values producing a "worst case" condit ion for  emissions are used. 

The condit ions used t o  determine uranium emissions from the tank are as fo l lows:  

( 1 )  

( 2 )  

I 

A t  t y p i c a l  tank pressures and temperatures, the vapor pressure o f  the Uranyl N i t r a t e  so lu t i on  i s  equal t o  tha t  o f  water. 

Since uranium does not vaporize a t  storage condit ions the only mechanism f o r  uranium loss  from the tank i s  by entrainment 
i n  the aerosol o r  mis t  generated dur ing l i q u i d  storage and transfer. 

Uranium emissions are determined by m u l t i p l y i n g  the amount o f  water l o s t  from the tank by entrainment i n  the aerosol 
or mist  generated during l i q u i d  storage and t ransfer  by an emission f a c t o r  determined from laboratory tes ts  conducted 
on Lab sample 0-37, Lab #2-9846. 

The emission fac to r  has been determined t o  be 6 x lo-" gU/1 o f  so lu t ion;  the maximum concentration o f  uranium entrained 
i n  the vapor from a b o i l i n g  s o l u t i o n  o f  9% uranyl n i t r a t e  as determined by the laboratory  tes ts .  

Vapor losses from the tank are ca lcu lated using the TANKS software program, version 2 . 0 .  

( 3 )  

( 4 )  

(5) 

(6)  Maximum emissions are f i v e  times the ca lcu lated annual emissions. 

TANKS PROGRAM 2.0 

TANK I D E N T I F I C A T I O N  AND PHYSICAL CHARACTERISTICS 
E M I S S I O N S  REPORT - DETAIL FORMAT 

I d e n t i f i c a t i o n  
I d e n t i f i c a t i o n  No. : TO56 
C i t y :  Cincinnati  
State: OH 
Company: FERMCO 
Type o f  Tank: Ve r t i ca l  Fixed Roof 

Tank Dimensions 
Shell Height ( f t ) :  12 
Diameter ( f t ) :  9 
L i q u i d  Height ( f t ) :  12 
Avg. L iqu id  Height ( f t ) :  12 
Volume (ga l l ons ) :  5711 
Turnovers: 1 
Net Throughput ( g a l l y r )  : 5711 

Paint Character is t ics  
Shell Color/Shade: 
Shell Condition: 
Roof Color/Shade: 
Roof Condit ion: 

Roof Character is t ics  
Type : 
Height ( f t ) :  
Radius ( f t l  (Dome Roof): 

Aluminum/Diffuse 
Good 
A1 umi num/Oi f fuse 
Good 

Dome 
0.00 
5.00 

Slope ( f t / f t j  (Cone Roof): 0.0000 

Breather Vent Sett ings 
Vacuum Se t t i ng  (ps ig ) :  0.00 
Pressure Se t t i ng  (ps ig ) :  0.00 

12/16/94 
PAGE 1 

Meteorological Data Used i n  Emission Calculations: Dayton, 
Ohio 

TANKS PROGRAM 2 . 0  

LIQUIO CONTENTS OF STORAGE TANK 
EMISSIONS REPORT - DETAIL FORMAT 

12/16/94 
PAGE 2 

Liquld 
Daily Llquid Surf. Bulk Vapor Llquld Vapor 
Temperatures (dag F) Temp. Vapor Pressures (psla) Mol. Mass Mass Mol. Basls for Vapor Pressure 

MIxture/Component Month Avg. Min. Max. (dag F) Avg. Min. Max. Weight Fract. Fract. Weight Calculations 

Sump Water All 58.85 50.52 67.18 54.50 0.4300 0.4300 0.4300 18.000 18.00 Option 1 

--------_______-_-______________________-------------------------------------------------------------*--------------------------------------------- 



TANKS PROGRAM 2.0 
EMISSIONS REPORT - OETAIL FOPMAT 

OETAIL CALCULATIONS (AP-42) 

Annual Emission Calculations 

Standing Losses (lb): 
Vapor Space Volurm (cu ft): 
Vapor Oensity (lb/cu ft): 
Vapor Space Expansion Factor: 
Vented Vapor Saturation Factor: 

Tank Vapor Space Volurm 
Vapor Space Volume (cu ft): 
Tank D i a m e t w  (It): 
Vapor Space Outage (ft): 
Tank Shell Height (ft): 
Average Liquid Height (It): 
Roof Outage (ft): 

Roof Outage (Dome Roof) 
Roof Outage ft . 
Oome Radius {ft]: 
Shell Radius (rtj: 

Vapor Density (lb/cu ft): 
Vapor Molecular Weight (lb/lb-mole): 
Vapor Pressure at Daily Average Liquid 
Surface Temperature (psia): 
Daily Avg. Liquid Surface Temp.(deg. R ) :  
Daily Average Ambient Temp. (deg. R ) :  
Ideal Gas Constant R 

(psia cuft /(lb-mole-deg R ) ) :  
Liquid Bulk Temperature (deg. R ) :  
Tank Paint Solar Absorptance Shell): 
Tank Paint Solar Absorptance IRoof): 
Daily Total Solar Insolation 
Factor (Btulsqft-Gday): 

Vapor Space Erpansion Factor 
Vapor Space Eapansion Factor: 
Daily Vapor Temperature Ran e (d0g.R): 
Daily Vapor Pressure Range ?psis): 
Breather Vent Press. Setting Range(psia) 
Vapor Pressure at Daily Average Liquid 
Surface Temperature (psis): 
Vapor Pressure et Daily Minimum Liquid 
Surface Temperature (psia): 
Vapor Pressure at Daily Harimum Liquid 
Surface Temperature (psia): 
Daily Avg. Liquid Surface Temp. 
Daily Min. Liquid Surface Temp. 
Daily Mar. Liquid Surface Temp. 

Vapor Density 

Daily Ambient Temp. Range (deg.R): 

3.1934 
101.47 

101.47 
9 

1.59 
12 
12 

1.59 

1.59 
5 
5 

0.0014 
18.000000 

0.430000 
518.52 
511.57 

10.731 
514.17 
0.60 
0.60 

1160.00 

0.064241 
33.31 

0.000000 
0.00 

0.430000 

0.430000 

0.430000 
518.52 
510.19 
526.85 
19.20 

12/16/94 
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OETAIL CALCULATIONS (AP-42) 

Annual Emission Calculations 
Vented Vapor Saturation Factor 

Vented Vapor Saturation Factor: 0.964926 
Vapor Pressure at Daily Average Liquid 

0.430000 Surface Temperature (via): 
Vapor Space Outage (ft): 1.59 

Withdrawal Losses (lb): 1.0525 
18.000000 Vapor Molecular Weight (lb/lb-mole): 

Vapor Pressure at Daily Average Liquid 
Surface Temperature (psia): 0.430000 
Annual Net Throughput (gallyr): 5711 
Turnover Factor: 1.0000 
Marimurn Liquid Volume 763 

Tank Diameter (ft): 9 
Working Loss Product Factor: 1.00 

Maximum Liquid Height [Sy f t ’ :  12 

Total Losses (Ib): 4.25 

TANKS PROGRAM 2.0 
fMISSIONS REPORT - DETAIL FORMAT 
INDIVIDUAL TANK EMISSION TOTALS 

Annual Emiss3ons Report 

12/16/94 
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URANIUM EMISSIONS 
These calculations are based on conservative estimates, the actual emissions are expected t o  
be l e s s  than  those indicated. 

Annual Emi ssions: 
TO56 

Maxi mum Emi ss i ons : 2 . 5 5  E-8 lb U/year x 5 = 1.28 E-7 lb Ulyear 



I OHIO ENVIRONMENTAL PROTECTION AGENCY 64.3 2 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

D.O. E .  -Fernal d Environmental Manaqement Mr. SteDhen M. Beckman 
Faci 1 i ty Name Project Person to Contact 

7400 Wi 1 1  ey Road Post Office Box 538705 
Facility Address 

City County Zip City State Zip 

Mai 1 ing Address 

Fernal d Hami 1 ton 45030 Cincinnati OH 45253-8705 

513/ 738-6502 513/ 738-6502 

#1431110128-T057 4953 

Telephone Area Number Telephone 

(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

- Appendix J, Loading Rack at Bulk 

- Appendix K, Surface Coating 

Printing Operation 

Faci 1 i ty 

Gasol ine P1 ant or 
Terminal 

Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manu f ac t uri ng 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P ,  Landfills 
- Other Appendix 
- Compl i ance Time Schedule 

2. 

3. 

Description of Source (same as used on appendix): Plant 2/3 Process water 
Storage Tank F1-401 

Your identification for Source (same as used on appendix): FEMP # 2-148 

I, being the individual specified in Rule 3745-35-02(8) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described 
additional documents are submitted 
a1 1 attachments) : 

Appendix E-2 
Emission Cal cul at ions Aut hori zed Si gnat ure? 

Terence D. Hagen 
Director Environmental ComDl i ance 
Title 

Date 

'Pursuant to OAC Rule 3745-35-02( B) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 

6J(jGUd&3 X ' ,  3 . . . e  . ~ 



FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Applicat ion No. / 

APPENDIX E-2 

DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 TO52 
FEMP ID NO. 2-141 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number F1-401 (2-148) Date I n s t a l l e d  . 1952 
(month/year; 

2 .  Tank capac i ty :  5.800 gal 1 ons 

3. Tank shape: [ X I  Cy l ind r i ca l  [ ] Rectangular  

4 .  Tank dimensions: Diameter 9' Height 12' Length Width 

5. Tank shell m a t e r i a l :  [ ] S tee l  [ ] Aluminum [ X I  Other, s p e c i f y  S t a i n l e s s  S tee l  

[ ] Spher ica l  [ 3 Other, s p e c i f y  

6 .  'Type of tank: 

7 .  Location of tank  

8. Type of f i l l i n g :  

9 .  I f  this tank i s  

[ ] External f l o a t i n g  roof t ank  
[ 3 In te rna l  f l o a t i n g  roof tank  
[ X I  Fixed roof tank 
[ X I  Ver t ica l  cy1 i n d r i c a l  t ank  
[ ] Horizontal  c y l i n d r i c a l  t ank  
[ 3 Pressure tank 
[ ] Other ,  spec i fy  

[XI Outdoors [ ] Indoors [ ] Underground 

[ X I  Splash [ ] Submerged [ ] Other ,  s p e c i f y  

ocated outdoors and above ground, provide the p a i n t  c o l o r  of  the tank 

[ ] Aluminum ( specu la r )  [ ] Light gray  [ 3 White 
[ ] A l u m i n u m  ( d i f f u s e )  [ ] Medium gray  [ X I  Other, s p e c i f y  S . S .  

Condition of p a i n t :  [ 3 Good [ 3 Poor 

If this tank i s  equipped with o r  vented t o  a vapor con t ro l  system, complete (a)  through ( c  
of t h i s  item. 

a)  Type of vapor con t ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and yea r )  

b) Date tank was equipped w i t h  o r  vented t o  vapor con t ro l  system (month & y e a r )  

c )  Specify- the r a t e  of emission o r  percent  con t ro l  (by weight)  - f o r  any p o l l u t a n t s  beinl 
cont ro l  1 ed: 
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  support  response ,  un le s s  p rev ious ly  submit ted)  

- 
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11. 

12. 

I 64.3 
DOE - FEMP 

( F a c i l i t y  Name) 
F1-401 TO57 

( tank  i d e n t i f i c a t i o n )  

Complete the t a b l e  below f o r  any pressure o r  vacuum r e l i e f  vent valve.  

Pressure Vacuum I f  pressure r e l i e f  i s  discharged t o  a 
TvDe of Vent Valve S e t t i n q  S e t t  i na vaDor c o n t r o l ,  i d e n t i f y  the vapor c o n t r o l .  

Operational Data (complete ( a )  through (9)  of t h i s  item f o r  a l l  m a t e r i a l s  s t o r e d  o r  t o  b i  
s to red .  Attach add i t iona l  shee t s  i f  necessary . )  

a )  Mater ia l  t 0 . 1  q / L  U .  1-2 N HNO, Trade Name Raff i na t e  

b )  Temperature of  s t o r e d  ma te r i a l :  Average AMB O F  and Maximum AMB O F 

. Process Wastewater 

Density:  8 . 5  lb s /ga l  o r  O API Producer N / A  

( I f  tempera ture  i s  approximately outdoor ambient temperature ,  write ' I A M B " .  ) 

c )  Vapor p re s su re  of s to red  mater ia l  (Complete i ,  i i ,  i i i  o f  t h i s  item. I f  vapor pressurr 
i s  not  known, write "unknown") : 

i . )  Actual vapor pressure: 0.4594 p s i a  a t  average s t o r a g e  temperature 
p s i a  a t  maximum s to rage  temperature 0.4594 

i i . )  Reid vapor pressure: Average UKN ps i  and minimum-maximum UNK - U N K  ps- 

i i i . )  I f  mater ia l  s to red  i s  a gas  o r  l i q u i f i e d  gas ,  provide the pressure a t  which i '  
i s  s t o r e d :  psi  gage a t  O F  

d )  

t he  ques t ion  below.) Not an organic  mater ia l  

Type of l i q u i d  organic  mater ia l  ( I f  the mater ia l  i s  an organic  l i q u i d  o t h e r  than a 
gaso l ine ,  fuel o i l ,  kerosene, crude o i l ,  l u b r i c a n t  o r  o t h e r  petroleum l i q u i d ,  answei 

I s  i t  a photochemically r e a c t i v e  m a t e r i a l ?  [ ] Yes [ X I  No 

e)  Type of  waste  mater ia l  ( I f  the mater ia l  i s  a waste,  answer the ques t ion  below.) 

I s  i t  a hazardous waste? [ 3 yes  [ X I  No 
I f  yes ,  i d e n t i f y  type  (EPA hazardous waste number) 

f )  I n d i c a t e  the y e a r  ( o r  12-month per iod)  f o r  i tem (9): 1995 est  

g) Annual throughput of ma te r i a l :  5,800 gal  1 ons. 

Completed by Ervin F isher .  Jr. Req/Tech Spec. 111 Date Dec 1994 
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STORAGE TANK EMISSION REPORT 

The calculations for uranium emissions are based on known data where possible and where data for parameters is unknown or 
incomplete. conservative values producing a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures. the vapor pressure of the Uranyl Nitrate solution is equal to that of water. 

Since uranium does not vaporize at storage conditions the only mechanism for uranium loss from the tank is by entrainment 
in the aerosol or mist generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of water lost from the tank by entrainment in the aerosol 
or mist generated during liquid storage and transfer by an emission factor determined from laboratory tests conducted 
on Lab sample 0-37, Lab #2-9846. 

The emission factor has been determined to be 6 x losw gU/1 of solution; the maximum concentration of uranium entrained 
in the vapor from a boiling solution of 9% uranyl nitrate as determined by the laboratory tests. 

Vapor losses from the tank are calculated using the TANKS software program, version 2.0. 

Maximum emissions are five times the calculated annual emissions. 

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 

TANK IDENTIFICATION AND PHYSICAL CHARACTERISTICS 

12/16/94 
PAGE 1 

Identification 
Identification No.: TO57 
City: Cincinnati 
State: OH 
Company: FERMCO 
Type of Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 12 
Diameter ( f t ) :  9 
Liquid Height (ft): 12 
Avg. Liquid Height (ft): 12 
Volume (gallons) : 5711 
Turnovers: 1 
Net Throughput (gal /yr) : 5711 

Paint Characteristics 
Shell Color/Shade: Aluminum/Diffuse 
Shell Condition: Good 
Roof Color/Shade: Aluminum/Diffuse 
Roof Condi ti on : I Good 

Roof Characteristics 
Type : Dome 
Height (ft) : 0.00 
Radius (ft) (Dome Roof): 5.00 
Slope (ft/ft) (Cone Roof): 0.0000 

Breather Vent Settings 
Vacuum Setting (psig): 0 :oo 
Pressure Setting (psig): 0.00 

Meteorological Data Used in Emission Calculations: 
Ohio 

Dayton, 

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 
LIQUID CONTENTS OF STORAGE TANK 

12/16/94 
PAGE 2 

Ltqu id  
Dally Llqu id  S u r f .  Bulk  Vapor L iqu id  Vapor 
Temperatures (dcg F)  Temp. Vapor Pressures (ps la )  Mol. Mass Mass Mol. B a s l s  f o r  Vapor Pressur 

Mlxturc/Componant Month Awg. Mln. Max.  (dag F )  Avg. Mln.  Mar. Walght F r a c t .  F r a c t .  Walght Calculatlons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18.00  Option 1 Sump Water A l l  58.85 50.52 67 .18  5 4 . 5 0 -  0.4300 0.4300 0 .4300 18.000 _. 
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TANKS PROGRAM 2 . 0  
EMISSIONS REPORT - DETAIL FORMAT 

DETAIL CALCULATIONS (AP-42)  

Annual Emission Calculations 

Standing Losses (lb): 
Vapor Space Volume (cu ft): 
Vapor Density (lb/cu ft): 
Vapor Space Expansion Factor: 
Vented Vapor Saturation Factor: 

Tank Vapor Space Volume 
Vapor Space Volume (cu ft): 
Tank Diameter (ft): 
Vapor Space Outage (ft): 
Tank Shell Height (ft): 
Average Liquid Haight (ft) : 
Roof Outage (ft): 

Roof Outage 
Dome Radius 
Shell Radius (ft): 

Vapor Density 

Roof Outage (Dome Roof) 

Vapor Density (lb/cu ft): 
Vapor Molecular Weight (lb/lb-mole): 
Vapor Pressure at Daily Average Liquid 
Surface Tamperature (psia): 
Daily Avg. Liquid Surface Temp.(deg. R ) :  
Daily Average Ambient Temp. (dog. R ) :  
Ideal Gas Constant R 

(psia cuft /(lb-mole-deg R ) ) :  
Liquid Bulk Temperature (dog. R ) :  
Tank Paint Solar Absorptance Shell): 
Tank Paint Solar Absorptance 1 R o o f ) :  
Daily Total Solar Insolation 
Factor (Btu/rqft^Gday): 

Vapor Space Expansion Factor 
Vapor Space Expansion Factor: 
Daily Vapor Temperature Qan e (deg.R) : 
Daily Vapor Pressure Range qpsia): 
Breather Vent Press. Settlng Range(psia): 
Vapor Pressure at Daily Average Liquid 
Surface Temperature (psia): 
Vapor Prossure at Daily Minimum Liquid 
Surface Temperature (psis): 
Vapor Pressure at Oaily Maximum Liquid 
Surface Temparature (psia): 
Daily Avg. Liquid Surface Temp. 
Daily Min. Liquid Surface Temp. 
Oaily Max. Liquid Surface Temp. 
Daily Ambient Temp. Range (d0g.R): 

3.1934 
101.47 
0.0014 

0.064241 
0.964926 

101.47 
9 

1.59 
12 
12 

1.59 

1.59 
5 
5 

0.0014 
18.000000 

0.430000 
518.52 
511.57 

10.731 
514.17 

0 .60  
0 .60  

1160.00 

0.064241 
33.31 

0.000000 
0.00 

0.430000 

0.430000 

0.430000 
518.52 
510.19 
526.85 

19.20 

12/16/94 
PAGE 3 

URANIUM EMISSIONS 
These cal cul ati ons are based on conservat 
be less than those indicated. 

Annual Emissions: 4 . 2 5  lb UNH 
TO57 I 1000 lb UNH 

TANKS PROGRAM 2 . 0  
EMISSIONS REPORT 
DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42) 

Annual Emission Calculations 
Vented Vapor Saturation Factor 

Vented Vapor Saturation Factor: 
Vapor Pressure at Daily Average Liquid 
Surface Temperature (psia): 
Vapor Space Outage (ft): 

Withdrawal Losses (Ib): 
Vapor Molecular Weight (lbllb-mole): 
Vapor Pressure at Daily Average Liquid 
Surface Temperature (psia): 
Annual Net Throughput (gallyr): 
Turnover Factor: 
Maximum Liquid Volume cuft): 
Maximum Liquid Height tft): 
Tank Diameter (ft): 
Working Loss Product Factor: 

0.964926 

0.430000 
1.59 

I. 0525 
18.OODOOO 

0.430000 
5711 

1. DO00 
763 

12 
9 

1.00 

Total Losses (lb): 4.25 

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 
INDIVIDUAL TANK EMISSION TOTALS 

Annual Emissions Report 

Losses (1 br .) : 
Standlng withdrawal Liquid Contents ________________________________________----------_------ 

Sump Water 3 . 1 9  1.05 
Total: 3.19 1.05 

12 16/94 
{AGE 4 

12 16/94   AGE 5 

Total 

4.25 
4.25 

ve estimates, the actual emissions are expected to 

6 x lb U = 2 . 5 5  E-8 lb Ulyear 

Maximum Emissions: 2 . 5 5  E-8 lb Ulyear x 5 = 1 . 2 8  E-7 lb Ulyear 
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O H I O  ENVIRONMENTAL PROTECTION AGENCY 
A P P L I C A T I O N  FOR A P E R M I T  T O  OPERATE 

AN A I R  CONTAMINANT SOURCE 

64.3 fB 

D.0.E.-Fernald Environmental Manaqement M r .  SteDhen M. Beckman 
Faci 1 i t y  Name P r o  -i ec t Person t o  Contact 

7400 W i  11 ev Road Post O f f i c e  Box 538705 
F a c i l i t y  Address M a i l i n g  Address 

Fernal d Hami 1 t o n  45030 C i n c i n n a t i  OH 45253-8705 
Ci ty  County Z ip  C i t y  S ta te  Z i p  

5131 738-6502 5131 738-6502 
Telephone Area Number Telephone 

#1431110128-T058 _. 4953 
( A p p l i c a t i o n  no., i f  t h i s  i s  a renewal a p p l i c a t i o n )  Std. Ind.  Class. Code 

1. Complete and a t t a c h  any o f  t he  f o l l o w i n g  appendices most appropr ia te t o  
the  a i r  contaminant source. I n  add i t i on ,  a compliance t ime schedule form 
i s  t o  be at tached when appl icable.  Check as approp r ia te  t h e  f o l l o w i n g :  

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, I n c i n e r a t o r  
- Appendix D, Surface Coating o r  

P r i n t i n g  Operation 
- X Appendix E, Storage Tank 
- Appendix H, Gasol ine Dispensing 

Faci 1 i t y  
- Appendix J, Loading Rack a t  Bulk 

Gasol i n e  P lan t  o r  
Terminal 

- Appendix K, Surface Coating 
L ine  o r  P r i n t i n g  L ine  

Appendix L, Solvent Metal - 
C1 eani ng 

Appendix M, F u g i t i v e  Dust - 
Emission Sources 

Spec i fy  Append i x No. 
- Appendix N, Rubber T i r e  

Manufactur ing 
- Appendix 0, Dry Cleaning 

Faci 1 i t y  
- Appendix P, L a n d f i l l s  
- Other Appendix 
- Compl i ance Time Schedule 

2. 

3. 

D e s c r i p t i o n  o f  Source (same as used on appendix): P lan t  2/3 Process water 
Storage Tank F1-402 

Your i d e n t i f i c a t i o n  f o r  Source (same as used on appendix): FEMP # 2-149 

I, being t h e  i n d i v i d u a l  s p e c i f i e d  i n  Rule 3745-35-02(8) o f  t h e  Ohio 
A d m i n i s t r a t i v e  Code, hereby apply f o r  a Permit  t o  Operate t h e  a i r  
contaminant source(s) descr ibed he re in .  As requi red,  t he  f o l l o w i n g  
a d d i t i o n a l  documents are submitted as p a r t  o f  
a l l  at tachments):  

Appendix E-2 
Emission C a l c u l a t i o n s  

Terence D .  Hagen 
D i r e c t o r  Environmental ComDl iance 
T i t l e  

1 L/a; kl 
Date 

'Pursuant t o  OAC Rul e 3745-35-02 (6 )  .(Permit t o  Operate). 

Operation o f  an a i r  contaminant source w i t h o u t  an e f f e c t i v e  permi t  t o  operate i s  
p r o h i b i t e d  t o  3704.05 Ohio Revised Code. EPAy3161 ' i  " .  

;. e ? , '  : Page 1 
(lj(j(Jozz 
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FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Appl ica t ion  No. / . 

1. 

2 .  

3 .  

4 .  

5. 

6.  

7. 

8. 

9. 

DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 TO58 
APPENDIX E-2 FEMP ID NO. 2-149 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

(2- 149) Date I n s t a l l e d  1952 Tank i d e n t i f i c a t i o n :  Name o r  number F1-402 
(monthlyear) 

Tank capac i ty :  5.800 gal 1 ons 

Tank shape: [ X I  C y l i n d r i c a l  [ ] Rectangular 

Tank dimensions: Diameter 9’ Height 12’ Length Width 

Tank s h e l l  mat ,e r ia l :  [ 3 S t ee l  [ 3 A l u m i n u m  [ X I  Other, s p e c i f y  S t a i n l e s s  S t e e l  

[ ] Sphe r i ca l  [ ] Other, s p e c i f y  

Type of tank: External f l o a t i n g  roof tank  
I n t e r n a l  f l o a t i n g  roof tank  
Fixed roof  tank  
Ver t i ca l  c y l i n d r i c a l  t ank  
Horizontal  c y l i n d r i c a l  t ank  
Pressure tank  
Other, s p e c i f y  

Location o f  tank: [XI Outdoors [ ] Indoors [ 3 Underground 

Type of f i l l i n g :  [ X I  Splash [ ] Submerged [ ] Other, spec i fy  

I f  t h i s  tank  i s  l o c a t e d  outdoors and above ground, provide  the p a i n t  c o l o r  of the tank  

[ ] Aluminum ( s p e c u l a r )  [ ] Light gray  [ 3 White 
[ ] Aluminum ( d i f f u s e )  [ ] Medium gray  [XI Other, spec i fy  S.S. 

Condition of pa in t :  [ ] Good [ ] Poor 

10. I f  t h i s  tank  i s  equipped wi th  o r  vented t o  a vapor c o n t r o l  system, complete ( a )  through ( c )  
of t h i s  item. 

a )  Type of vapor con t ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and y e a r )  

b) Date tank  was equipped with o r  vented t o  vapor c o n t r o l  system (month & year) 

c )  Specify the r a t e  of emission o r  p e r c e n t  con t ro l  (by weight). f o r  any p o l l u t a n t s  being 
con t ro l l ed :  
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  support  response ,  unless previous ly  submi t ted)  

.-_ 
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65-43 
DOE - FEMP 

( F a c i l i t y  Name) 
F1-402 TO58 

( t ank  i d e n t i f i c a t i o n )  

11. Complete the t a b l e  below f o r  any pressure o r  vacuum r e l i e f  vent valve.  

Pressure Vacuum I f  pressure r e l i e f  i s  discharged t o  a 
TvDe of Vent Valve S e t t i n q  S e t t i n g  vaDor c o n t r o l ,  i d e n t i f y  the vaDor con t ro l .  

12.  Operat ional  Data (complete ( a )  through (9) of t h i s  item f o r  a l l  m a t e r i a l s  s t o r e d  o r  t o  bc 
s t o r e d .  Attach add i t iona l  sheets i f  necessary . )  

a )  Mater ia l  t0 .1  q/L U.  1-2 N HNO, Trade Name Raff i n a t e  

b) Temperature of s to red  mater ia l  : Average AMB O F  and Maximum AM6 O F 

c )  Vapor pressure of  s to red  mater ia l  (Complete i ,  i i ,  i i i  of t h i s  i tem. I f  vapor pressure 

Process Wastewater 

Density:  8 .5  lb s /ga l  o r  O API Producer N / A  

( I f  temperature  i s  approximately outdoor ambient temperature ,  w r i t e  ' I A M B " . )  

i s not  known, w r i t e  "unknown") : 

i . )  Actual vapor pressure :  0.4594 p s i a  a t  average s to rage  temperature 
p s i a  a t  maximum s t o r a g e  temperature 0.4594 

. i i . )  Reid vapor pressure: Average U K N  psi and minimum-maximum UNK - U N K  psi 

i i i . )  I f  mater ia l  s to red  i s  a gas  o r  l i q u i f i e d  gas ,  provide the pressure a t  which i t  
i s  s to red :  psi  gage a t  O F  

d )  

the ques t ion  below.) Not an organic  mater ia l  

Type of  l i q u i d  organic  mater ia l  ( I f  the mater ia l  i s  an organic  l i q u i d  o t h e r  than a 
d 

gaso l ine ,  fue l  o i l ,  kerosene, crude o i l ,  l u b r i c a n t  o r  o t h e r  petroleum 1 iqu id ,  answer 

Is i t  a photochemically r e a c t i v e  ma te r i a l ?  [ 3 Yes [ X I  No 

e )  Type of  waste mater ia l  ( I f  the mater ia l  i s  a waste,  answer the ques t ion  below.) 

I s  i t  a hazardous waste? [ ] yes [ X I  No 
I f  yes ,  i d e n t i f y  type  ( E P A  hazardous waste number) 

f )  I n d i c a t e  the year  ( o r  12-month per iod)  f o r  i tem ( 9 ) :  1995 es t  
\ 

g )  Annual throughput of mater ia l  : 5,800 gal 1 ons.  ., 

Completed by Ervin F isher ,  Jr .  Req/Tech SDec. 111 Date Dec , 1994 
-_ 

\ 2 of 2 
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STORAGE TANK EMISSION REPORT 

The ca lcu lat ions f o r  uranium emissions are based on known data where possible and where data f o r  parameters i s  unknown or, 
incomplete, conservative values producing a "worst case" condi t ion f o r  emissions are used. 

The condit ions used t o  determine uranium emissions from the tank are as fo l lows:  

( 1 )  

( 2 )  

A t  t y p i c a l  tank pressures and temperatures, the vapor pressure o f  the Uranyl N i t r a t e  so lu t i on  i s  equal t o  t h a t  o f  water. 

Since uranium does not  vaporize a t  storage condi t ions the only  mechanism f o r  uranium loss from t h e  tank i s  by entrainment 
i n  the aerosol o r  m is t  generated during l i q u i d  storage and t rans fe r .  

Uranium emissions are determined by mu l t i p l y ing  the amount o f  water l o s t  from the tank by entrainment i n  the aerosol 
o r  m is t  generated dur ing l i q u i d  storage and t rans fe r  by an emission fac to r  determined from laboratory  t e s t s  conducted 
on Lab sample D-37, Lab #2-9846. 

The emission fac to r  has been determined t o  be 6 x lo-- gU/1 o f  so lu t ion;  the maximum concentrat ion o f  uranium entrained 
i n  the vapor from a b o i l i n g  so lu t i on  o f  9% uranyl n i t r a t e  as determined by the laboratory  tes ts .  

Vapor losses from the tank are ca lcu lated using the TANKS software program, version 2 . 0 .  

( 3 )  

( 4 )  

( 5 )  

( 6 )  Maximum emissions are f i v e  times the ca lcu lated annual emissions. 

TANKS PROGRAM 2 . 0  
E M I S S I O N S  REPORT - DETAIL  FORMAT 

TANK I D E N T I F I C A T I O N  AND PHYSICAL CHARACTERISTICS 

Ident i  f i ca t ion  
I d e n t i f i c a t i o n  No.: TO58 
City :  Cincinnati  
State: OH 
Company: FERMCO 
Type o f  Tank: Ve r t i ca l  Fixed Roof 

Tank Dimensions 
Shell Height ( f t ) :  12 
Diameter ( f t ) :  9 
Liquid Height ( f t ) :  12 
Avg. L iqu id  Height ( f t ) :  12 
Volume (gal 1 ons) : 5711 
Turnovers: 1 
Net Throughput (ga l / y r )  : 5711 

Paint Character is t ics  
She1 1 Color/Shade: A1 umi num/Di f f use  
Shell Condition: Good 
Roof Col or/Shade: A1 umi num/Di f f u s e  
Roof Condi t i  on : Good 

Roof Characteri s t i  cs 
Type : Dome 

Radius ( f t )  (Dome Roof): 5 . 0 0  
Slope ( f t / f t )  (Cone Roof): 0.0000 

Height ( f t )  : 0.00 

Breather Vent Sett ings 
Vacuum Set t ing (ps ig ) :  0.00 
Pressure Set t ing (ps ig ) :  0.00 

\ 

12/16/94 
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Meteorological Data Used i n  Emission Calculat ions: Dayton, 
Ohio E 

TANKS PROGRAM 2.0 

LIQUID CONTENTS OF STORAGE TANK 
E M I S S I O N S  REPORT - DETAIL FORMAT 

12/16/94 
PAGE 2 

Liquid 
Daily Liquid Surf. Bulk Vapor Liquid Vapor 
Temperatures (dag F) Temp. Vapor Pressures (psia) M o l .  Mass Mass Mol. Basis for Vapor Pressure 

MixturelComponent Month Avg. Min. Max. (dag F) Avg. Hin. Max. Weight Fract. Fract. Weight Calculations 

Sumo Water All 58.85 50.52 67.18 54.50 -0 .4300  0.4300 0.4300 18.000 -18.00 -Option 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



4.25 lb UNH 
1 1000 lb UNH 

6 x lb U I = 2.55 E-8 lb U/year 

64.3 2 

TANKS P R O G W  2 . 0  
EMISSIONS REPORT - DETAIL F O W T  

OETAIL CALCULATIONS (AP-42) 

12 16/94  AGE 3 TANKS PROGRAH 2 .0  
EMISSIONS REPORT 
OETAIL 
OETAIL 

12 16/94  AGE 4 
FOW&T 
CALCULATIONS (AP-42) 

Annual Emission Calculations 

Standing Losses (lb): 
Vapor Space Volume (cu ft): 
Vapor Density (lb/cu ft): 
Vapor Space Expansion Factor: 
Vented Vapor Saturation Factor: 

Tank Vapor Space Volume 
Vapor Space volume (cu ft): 
Tank O i a m t e r  (ft): 
Vapor Space Outage (It): 
Tank Shell Height (It): 
Average Liquid Height (ft): 
Roof Outage (It): 

3.1934 
101.47 
0.0014 

0.064241 
0.964926 

Annual Emission Ca!culations 
Vented Vapor Saturation Factor 

Vented Vapor Saturation-Factor: 0.964926 
Vapor Pressure at Oaily Average Liquid 

0.430000 Surface Temperature ( p s i a ) :  
Vapor Space Outage (ft): 1.59 

Withdrewal Losses (lb): 1.0525 

Vapor Pressure at Daily Average Liquid 
Surface Temperature (psia): 0.430000 
Annual Net Throughput (gal/yr): 5711 
Turnover Factor: 1.0000 
Maximum Liquid Volume 763 

Tank Diameter (ft) : 9 
Working Loss Product Factor: 1.00 

Vapor Molecular Weight (lb/lb-mole): 18.000000 

Maximum Liquid Height [;:{:): 12 

101.47 
9 

1.59 
12 
12 

1.59 

Roof Outage ( O m  Roof) 

Dome Radius l::]: 
Shell Radius (ft): 

Roof Outage 1.59 
5 
5 

Total Losses (lb): 

TANKS PROGRAH 2 . 0  
EMISSIONS REPORT - OETAIL FORMAT 
INOIVIOUAL TANK EMISSION TOTALS 

4.25 
Vapor Density 

Vapor Density (lb/cu ft): 
Vapor Molecular Weight (lb/lb-mole): 
Vapor Pressure at Daily Average Liquid 
Surface Temperature (psia): 
Dally Avg. Liquid Surface T.mp.(deg. R ) :  
Daily Average Ambient Temp. (deg. R ) :  
Ideal Gas Constant R 

(psia cuft /(lb-mole-dag R ) ) .  
Liquid Bulk Temperature (deg. R ) :  
Tank Paint Solar Absorptance Shell): 
Tank Paint Solar Absorptance { R o o f ) :  
Daily Total Solar Insolation 
Factor (Btu/sqft^Gday): 

Vapor Space Expansion Factor: 
Daily Vapor Temperature Ran e (d0g.R): 
Daily Vapor Pressure Rang. $psis): 
Breather Vent Press. Setting Range(ps1a): 
Vapor Pressure at Oaily Average Liquid 
Surface Temperature (psia): 
Vapor Pressure at Daily Minimum Liquid 
Surface Temperature (psia): 
Vapor Pressure at Daily Maximum Liquid 
Surface Temperature (psis): 
Daily Avg. Liquid Surface Temp. 
Dally Min. Liquid Surface Temp. 
Daily Max. Liquid Surface Temp. 

Vapor Space Expansion Factor 

Daily Ambient Temp. Range (deg.R): 

12 16/94   AGE 5 
0.0014 

18.000000 

0.430000 
518.52 
511.57 

10.731 
514.17 

0 . 6 0  
0 .60  

1160.00 

0.064241 
33.31 

0.000000 
0.00 

0.430000 

0.430000 

0.430000 
518.52 
510.19 
526.85 

19.20 

URANIUM EMISSIONS 
These cal cul ati ons 
be less than those 

are based on conservative estimates, the actual emissions are expected 
indicated. 

t o  

Annual Emissions: 
TO58 

2.55 E-8 lb U/year x 5 = 1.28 E-7 lb U/year Maximum Emissions: 



. OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION!FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Manaaement Mr. SteDhen M. Beckman 
Faci 1 i ty Name Pro.iect Person to Contact 

7400 Wi 1 1  ey Road Post Office Box 538705 
Facility Address Mailing Address 

City County Zip City State Zip 
Fernald Hami 1 ton 45030 Cincinnati OH 45253-8705 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T059 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

- Appendix J, Loading Rack at Bulk 

- Appendix K, Surface Coating 

Printing Operation 

Faci 1 i ty 

Gasoline Plant or 
Terminal 

Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landfi 1 1  s 
- Other Appendix 
- Compliance Time Schedule 

2 .  

3 .  

Description of Source (same as used on appendix): Plant 2/3 Process water 
Storage Tank F1-400 

Your identification for Source (same as used on appendix): FEMP # 2-147 

I, being the individual specified in Rule 3745-35-02(B) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as 
a1 1 attachments) : 

Appendix E-2 
Emission Calculations 

Terence D. Hagen 
Director Environmental ComDliance 
Title 

Date 
\ d l G  /4 y 

'Pursuant to OAC Rule 3745-35-02 (B) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 



FOR OFFICIAL USE ONLY 

Premise No.-/ / / 
Source No. / 
Appl i c a t i o n  No. / 

1. 

2.  

3. 

4 .  

5. 

6. 

7. 

8. 

9. 

10. 

APPENDIX E-2 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

DOE - FEMP 
(Faci 1 i t y  Name) 

OEPA NO 1431110128 TOE 
FEMP ID NO. 2-14 

Tank i d e n t i f i c a t i o n :  Name o r  number F1-400 (2-147) Date I n s t a l l e d  1952 
(month/year 

Tank capac i ty :  5.800 gal  1 ons 

Tank shape: [ X I  Cy1 i n d r i c a l  [ 3 Rectangular  

Tank dimensions: Diameter 9 '  Height 12'  Length Width 

[ 3 Spher ica l  [ ] Other, spec i fy  

Tank shell ma te r i a l  : [ 3 S tee l  [ 3 Aluminum [ X I  Other, s p e c i f y  S t a i n l e s s  S tee l  

Type of tank:  [ 3 External f l o a t i n g  roof tank 
[ 3 In te rna l  f l o a t i n g  roof tank 
[ X I  Fixed roof tank 
[ X I  Ver t ica l  cy1 i n d r i c a l  t ank  
[ 3 - Horizontal  c y l i n d r i c a l  t ank  
[ ] Pressure tank  
[ 3 Other ,  s p e c i f y  

Location of  tank:  [ X I  Outdoors [ 3 Indoors [ 3 Underground 

Type of f i l l i n g :  [XI Splash [ ] Submerged [ 3 Other, s p e c i f y  

If th i s  tank  i s  l oca t ed  outdoors and above ground, provide the p a i n t  c o l o r  o f  the tank 

[ ] A l u m i n u m  ( specu la r )  [ 3 Light gray [ ] White 
[ ] A l u m i n u m  ( d i f f u s e )  [ 3 Medium gray  [ X I  Other, s p e c i f y  S.S. 

Condition of  p a i n t :  [ 3 Good [ 3 Poor 

If this tank  i s  equipped with or vented t o  a vapor con t ro l  system, complete ( a )  through (c  
of t h i s  i tem. 

a )  Type of  vapor con t ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and yea r )  

b) Date tank  was equipped with o r  vented t o  vapor con t ro l  system (month & y e a r )  

c )  Spec i fy  the r a t e  of  emission o r  percent con t ro l  (by weight)  f o r  any p o l l u t a n t s  bein1 
cont ro l  1 ed: 
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  support  response,  un less  p rev ious ly  submi t t e d )  

1 o f  2 



J 

DOE - FEMP 
(Faci 1 i t y  Name) 

F1-400 TO59 
( t ank  i dent  i f i c a t  i on) 

11. Complete the t a b l e  below f o r  any pressure o r  vacuum r e l i e f  vent valve.  

Pressure Vacuum I f  pressure r e l i e f  i s  discharged t o  a 
TvDe of  Vent Valve S e t t i n q  S e t t i  nq vaDor c o n t r o l ,  i d e n t i f v  the vaDor con t ro l .  

\ 

12. Operational Data (complete ( a )  through (9)  of th is  i tem f o r  a l l  m a t e r i a l s  s to red  o r  t o  be 
s to red .  Attach add i t iona l  sheets i f  necessary.)  

a )  Material  t 0 .1  q/L U .  1-2 N HNO, Trade Name Raff i na t e  

b) Temperature of  s to red  mater ia l  : Average AMB O F  and Maximum AMB O F 

Process Wastewater 

Density: 8.5 l b s /ga l  o r  O API Producer N /A 

( I f  temperature  i s  approximately outdoor ambient temperature ,  w r i t e  'IAMB" .) 

c )  Vapor pressure of s to red  mater ia l  (Complete i , i i , i i i o f  t h i s  i tem. I f  vapor pressure  
i s  not known, write "unknown") : 

i . )  Actual vapor pressure: 0.4594 p s i a  a t  average s to rage  temperature 
p s i a  a t  maximum s to rage  temperature 0.4594 

i i . )  Reid vapor pressure: Average U K N  psi and minimum-maximum UNK - UNK psi  

i i i . )  I f  mater ia l  s to red  i s  a gas  o r  l i q u i f i e d  gas ,  provide the pressure a t  which i t  
i s  s t o r e d :  psi  gage a t  O F  

d)  

t h e  ques t ion  below.) Not an organic  mater ia l  

Type of  l i q u i d  organic  mater ia l  ( I f  the mater ia l  i s  an organic  l i q u i d  o the r  than a 
gaso l ine ,  fue l  o ' i l ,  kerosene, crude o i l ,  l u b r i c a n t  o r  o t h e r  petroleum l i q u i d ,  answer 

Is i t  a photochemically r e a c t i v e  ma te r i a l ?  [ ] Yes [ X I  No 

e )  Type of  waste mater ia l  ( I f  the mater ia l  i s  a waste ,  answer t h e  quest ion below.) 

I s  i t  a hazardous waste? [ ] yes . [ X I  No 
I f  yes ,  i d e n t i f y  type  ( E P A  hazardous waste number) 

f )  Ind ica t e  the y e a r  ( o r  12-month per iod)  f o r  item (9 ) :  1995 es t  

g)  Annual throughput of  mater ia l  : 5,800 gal  1 ons . 

Completed by Ervin F i she r ,  J r .  Req/Tech Spec. 111 Date Dec . 1994 

2 of 2 



STORAGE TANK EMISSION REPORT 

The ca lcu lat ions f o r  uranium emissions are based on known data where possible and where data f o r  parameters i s  unknown or 
incomplete, conservative values producing a "worst case" condi t ion f o r  emissions are used. 

The condit ions used t o  determine uranium emissions from the tank are as fo l lows:  

(1) 

( 2 )  

A t  t yp i ca l  tank pressures and temperatures, the vapor pressure o f  the Uranyl N i t r a t e  so lu t i on  i s  equal t o  t h a t  o f  water. 

Since uranium does not  vaporize a t  storage condit ions the only mechanism f o r  uranium loss  from the tank i s  by entrainment 
i n  the aerosol or mis t  generated during l i q u i d  storage and t rans fe r .  

Uranium emissions are determined by mu l t i p l y ing  the amount o f  water l o s t  from the tank by entrainment i n  the aerosol 
or mist  generated dur ing l i q u i d  storage and t rans fe r  by an emission fac to r  determined from laboratory  t e s t s  conducted 
on Lab sample 0-37, Lab #2-9846. 

The emission f a c t o r  has been determined t o  be 6 x 
i n  the vapor from a b o i l i n g  so lu t i on  o f  9% uranyl n i t r a t e  as determined by the laboratory  tes ts .  

( 3 )  

( 4 )  gU/1 o f  so lu t ion;  the maximum concentrat ion of uranium entrained 

(5). 

( 6 )  Maximum emissions are f i v e  times the ca lcu lated annual emissions. 

Vapor losses from the tank are ca lcu lated using the TANKS software program, version 2 . 0 .  

TANKS PROGRAM 2 . 0  

TANK IDENTIFICATION AND PHYSICAL CHARACTERISTICS 
E M I S S I O N S  REPORT - DETAIL FORMAT 

12/16/94 
PAGE 1 

I d e n t i f i c a t i o n  
I d e n t i f i c a t i o n  No.: TO59 
Ci ty :  Cinc innat i  
State: OH 
Company : FERMCO 
Type o f  Tank: Ve r t i ca l  Fixed Roof 

Tank Dimensions 
Shell Height ( f t ) :  12 
Diameter ( f t ) :  9 
Liquid Height ( f t ) :  12 
Avg. L iqu id Height ( f t ) :  12 
Volume (gal lons) :  5711 
Turnovers: 1 
Net Throughput (gal / y r )  : 5711 

Paint Character is t ics  
Shell Color/Shade: A1 umi num/Di f f use 
Shell Condition: Good 
Roof Color/Shade: Aluminum/Diffuse 
Roof Condi t i  on : Good 

Roof Character is t ics  
Type : Dome 

Radius ( f t )  (Dome Roof): 5.00 
Slope ( f t / f t )  (Cone Roof): 0.0000 

Height ( f t ) :  0.00 

Breather Vent Sett ings 
Vacuum Set t ing (ps ig ) :  0.00 
Pressure Se t t i ng  (ps ig ) :  0.00 

Meteorological Data Used i n  Emission Calculat ions: Dayton, 
Ohio 

TANKS PROGRAM 2 . 0  
E M I S S I O N S  REPORT - DETAIL FORMAT 
LIQUID CONTENTS OF STORAGE TANK 

12/16/94 
PAGE 2 

Liquid 
Daily Liquid S u r f .  B u l k  Vapor Liquid Vapor 
Temperatures (deg F) Temp. Vapor Pressures (psia) Mol. Mass Mass Mol. Baais for Vapor Pressure 

Month Avg. Min. Max. (deg F) Avq. Min. M a x .  Weight Fract. Fract. Wetght Calculationa 

Sump Water 
._ . ~~ 

All 58.05 50.52 67.18 54 .50  0 .4300 0 .4300 0 .4300 18.000 18.00 Option 1 
- 



TANKS PROGRAM 2 . 0  
EMISSIONS REPORT - DETAIL FORMAT 

DETAIL CALCULATIONS (AP-42) 

4 . 2 5  lb UNH 
I 1000 lb UNH 

Annual Emission Calculations 

Standing Losses (lb): 
Vapor Space volume (cu ft): 
Vapor Density (lb/cu ft): 
Vapor Space Expansion Factor: 
Vented Vapor Saturation Factor: 

Vapor Space Volume (cu ft): 
Tank Diameter (ft): 
Vapor Space Outage (ft): 
Tank Shell Height (ft): 
Average Liquid Height (ft): 
Roof Outage (ft): 

Roof Outage (Dome Roof )  
Roof Outage 
Dome Radius f ; t j :  
Shell Radius (ftj: 

. Tank Vapor Space Volume 

Vapor Density 
Vapor Density (lb/cu ft): 
Vapor Molecular Weight (lbllb-mola): ' 

Vapor Pressure at Dally Average Liquid 
Surface Temperature (psla): 
Daily Avg. Liquid Surface Temp.(dag. R ) :  
Daily Average Ambient Temp. (dag. R ) :  
Ideal Gas Constant R 

Liquid Bulk Temperature (dag. R ) :  
Tank Paint Solar Absorptance Shell): 
Tank Paint Solar Absorptance {Roof ) :  
Daily Total Solar Insolation 
Factor (Btu/sqft^Gday): 

Vapor Spaca Expansion Factor 
Vapor Space Expansion Factor: 
Daily Vapor Temperature Ran e (d0g.R): 
Daily Vapor Pressure Range ?psis) : 
Breather Vent Press. Setting Range(psia): 
Vapor Pressure a t  Oaily Average Liquid 
Surface Tamperaturo (psia): 
Vapor Pressuro at Daily Minimum Liquid 
Surface Temperature (psia): 
Vapor Pressure at Daily Maximum Liquid 
Surfaca Temperaturn (psia): 
Daily Avg. Liquid Surface 
Daily Min. Liquid Surfaca 
Dally Max.  Liquid Surface 
Daily Ambient Temp. Range 

(PSI8 CUft /(lb-mole-dag R ) ) :  

6 x lb U I = 2.55 E-8 

3.1934 
101.47 
0.0014 

0.064241 
0.964926 

101.47 
9 

1.59 
12 
12 

1.59 

1 .59  
5 
5 

0.0014 
18.000000 

0.430000 
518.52 
511.57 

10.731 
514.17 

0 .60  

12/16/94 
PAGE 3 

0 . 6 0  

1160.00 

0.064241 
33 .31  

0.000000 
0.00 

0.430000 

0.430000 

0.430000 
518.52 
510.19 
526.85 

19.20 

Annual Emission Calculations 
Vented Vapor Saturation Factor 

Vented Vapor Saturation Factor: 0.964926 
Vapor Pressure at Oaily Average Liquid . Surface Temperature (psia): 0.430000 
Vapor Space Outage (ft): 1.59 

Withdrawal Losses (lb): 1.0525 

Vapor Pressure at Oaily Average Ljquid 
0.430000 Surface Temperature (psia): 

Annual Net Throughput (gallyr) : 5711 
Turnover Factor: 1 .oooo 
Maximum Liquid Volume cuft): 763 

Vapor Molacular Weight (lb/lb-mole): 18.000000 

Maximum Liquid Height I f t ) :  12 
Tank Diameter (ft): 9 
Working Loss Product Factor: 1.00 

Total Losses (lb): 4.25 

TANKS PROGRAM 2 . 0  
EMISSIONS REPORT - DETAIL FORHAT 
INDIVIDUAL TANK EMISSION TOTALS 

12/16/94 
PAGE 4 

Annual Emissions Report 

Annual Emissions: 
TO59 

URANIUM EMISSIONS 
These calculations are based on conservative estimates, 
be less than those indicated. 

Maximum Emissions: 

the actual emissions are expected to 

2.55 E-8 lb U/year x 5 = 1.28 E-7 lb U/year 

lb U/year 

I 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 
* 643 8 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Facility Name Pro .i e c t Person to Contact 

7400 Wi 1 1  ey Road Post Office Box 538705 
Facility Address Mailing Address 

City County Zip City State Zip 

Telephone Area Number Tel ephone 

(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. 

Fernal d Hami 1 ton 45030 Cincinnati OH 45253-8705 

513/ 738-6502 513/ 738-6502 

#1431110128-T072 4953 

Check as appropriate the following: 

- Appendix A, Process 
- Appendix 6, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bul k 

Gasoline Plant or 
Terminal 

- Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
Cleaning 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landfills 
- Other Appendix 
- Compliance Time Schedule 

2. 

3. 

Description of Source (same as used on appendix):Plant 2/3 UNH 

Your identification for Source (same as used on appendix): FEMP # 2-100 
Storage Tank F3E-225 

I, being the individual specified in Rule 3745-35-02(6) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as 
all attachments): 

Appendix E-2 
Emission Calculation 

Terence 0. Hagen 
Director Environmental ComDl iance 
Title 

Date 

'Pursuant to OAC Rul e 3745-35-02 (B) (Permi t to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 



FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Applicat ion No. / 

APPENDIX E-2 

DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 T07: 
FEMP ID NO. 2-10( 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40,000 GALLONS 

1. 

2.  

3 .  

4 .  

5. 

6. 

7. 

8. 

9 .  

10. 

Tank i d e n t i f i c a t i o n :  Name o r  number F3E-225 (2-100) Date I n s t a l l e d  1952 
(monthlyear 

Tank capac i ty :  70.000 gal 1 ons 

Tank shape: [ X I  Cy1 i n d r i c a l  [ ] Rectangular 
[ ] Spherical  [ ] Other, s p e c i f y  

Tank dimensions: Diameter 22 '  Height 24'  6" Length Width 

Tank s h e l l  ma te r i a l :  [ ] Stee l  [ ] A l u m i n u m  [XI Other, s p e c i f y  S t a i n l e s s  S tee l  

Type of tank: [ ] External f l o a t i n g  roof tank 
[ ] In t e rna l  f l o a t i n g  roof tank 
[XI Fixed roof  tank 
[ X I  Ver t ica l  cy1 i n d r i c a l  tank 
[ ] Horizontal  c y l i n d r i c a l  tank 
[ 3 P ressure  tank  
[ 3 Other ,  s p e c i f y  

Location of tank:  [ X I  Outdoors [ ] Indoors [ 3 Underground 

Type of f i l l i n g :  [XI Splash [ ] Submerged [ ] Other, s p e c i f y  

I f  t h i s  tank  i s  l oca t ed  outdoors  and above ground, provide the p a i n t  c o l o r  of the tank 
[ ] Aluminum ( specu la r )  [ ] Light gray [ ] White 
[ 3 Aluminum ( d i f f u s e )  [ '1 Medium gray [XI Other, spec i fy  Jacketed 

w/Gal v .  S t ee l  coveri  n( 
Condition of pa in t :  [ ] Good [ 3 Poor 

I f  t h i s  tank  i s  equipped with o r  vented t o  a vapor con t ro l  system, complete ( a )  through (c '  
of t h i s  item. 

a )  Type of vapor cont ro l  system 
Manufacturer I Make o r  model 
Date i n s t a l l e d  (month and y e a r )  

b) Date tank was equipped w i t h  o r  vented t o  vapor con t ro l  system (month & yea r )  

c )  Spec i fy  the r a t e  of emission o r  percent  cont ro l  (by weight)  f o r  any p o l l u t a n t s  bein! 
con t ro l  1 ed: 
(A t t ach -ca l cu la t ions  and test  d a t a  t o  support  -response,  un-less previous ly  submit ted)  

1 of 2 



11. 

12. 

DOE - FEMP 

F3E-225 TO72 
(Fac i l i ty  Name) . 

( t a n k  i denti f i cat ion)  

Complete the t ab le  below for  any pressure or vacuum r e l i e f  vent valve. 

Pressure Vacuum If pressure r e l i e f  i s  discharged t o  a 
TvDe of Vent Valve Sett inq Sett ina vapor  control.  identifv the vapor control. 

Operational Data (complete ( a )  t h rough  (9) of t h i s  item fo r  a l l  materials stored or t o  be 
stored. Attach additional sheets i f  necessary.) 

a )  Material Uranvl Nitrate ( U N H )  Trade Name N /A 
Density: 8.5-12 lbs/gal or O API Producer N /A 

b )  Temperature of stored material: Average AMB O F  and Maximum AMB O F 
( I f  temperature i s  approximately ou tdoor  ambient temperature, write "AMB".)  

c )  Vapor pressure of stored material (Complete i ,  i i ,  i i i  of t h i s  item. If vapor pressure 
i s n o t  known,  write "unknown")  : 

i . )  Actual vapor pressure: 0.4594 psia a t  average storage temperature 
psia a t  maximum storage temperature 

i i . )  Reid vapor pressure: Average U K N  psi and minimum-maximum UNK - UNK psi 

0.4594 

i i i . )  I f  material stored i s  a gas  or l i qu i f i ed  gas ,  provide the pressure a t  which i t  
is stored: psi gage a t  O F  

d )  

the question below.) Not an organic material 

Type of l iquid organic material ( I f  the material i s  an organic l iquid other t h a n  a 
gasoline, fuel o i l ,  kerosene, crude o i l ,  lubr icant  o r  other petroleum 1 iquid, answer 

Is i t  a photochemically reactive material? [ ] Yes [ X I  No 

e )  Type of waste material ( I f  the material i s  a waste, answer the question below.) 

Is i t  a hazardous waste? [ ] yes [ X I  No 
If yes, ident i fy  type ( E P A  hazardous waste number) 

f )  Indicate the year (or 12-month period) for  item ( 9 ) :  1995 e s t  

g)  Annual t h r o u g h p u t  o f  material: 70.000 gal 1 ons. 

Completed by Ervin Fisher. J r .  Req/Tech Spec. I11 Date Dec , 1994 
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STORAGE TANK EMISSION REPORT 

The calculations for uranium emissions are based on known data where possible and where data for parameters is unknown or  
incomplete, conservative values producing a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the Uranyl Nitrate solution is equal to that of water. 

Since uranium does not vaporize at storage conditions the only mechanism for uranium loss from the tank is by entrainment 
in the aerosol or mist generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of water lost from the tank by entrainment in the aerosol 
or  mist generated during liquid storage and transfer by an emission factor determined from laboratory tests conducted 
on Lab sample 0-37. Lab #2-9846. 

The emission factor has been determined to be 6 x losw gU/l of solution; the maximum concentration of uranium entrained 
in the vapor from a boiling solution of 9% uranyl nitrate as determined by the laboratory tests. 

Vapor losses from the tank are calculated using the TANKS software program, version 2.0.. 

Maximum emissions are five times the calculated annual emissions. 

TANKS PROGRAM 2.0 12/16/94 
EMISSIONS REPORT - DETAIL FORMAT PAGE 1 

TANK IDENTIFICATION AND PHYSICAL CHARACTERISTICS 

Identification 
Identification No.: TO72 
City: Cincinnati 
State: OH 
Company : FERMCO 
Type of Tank: Vertical Fixed Roof 

Tank Oimensions 
Shell Height (ft): 25 
Oiameter (ft): 22 
Liquid Height (ft): 25 
Avg. Liquid Height (ft): 25 
Volume (gal lons) : ' 70000 
Turnovers: ' 1  
Net Throughput (gal /yr) : 70000 

Mlxture/Cornponent 

Paint Characteristics 
Shell Color/Shade: Aluminurn/Di ffuse 
Shell Condition: Good 
Roof Color/Shade: Aluminum/Diffuse 
Roof Condition: Good 

Roof Characteristics 
Type: Dome 
Height (ft ) : 0.00 
Radius (ft) (Dome Roof): 11.00 
Slope (ft/ft) (Cone Roof): 0.0000 

Breather Vent Settings 
Vacuum Setting (psig): -0.00 
Pressure Setting (psig): 0.00 

Meteorological Data Used in Emission Calculations: 
Ohio 

Dayton, 

TANKS PROGRAM 2.0 

LIQUID CONTENTS OF STORAGE TANK 
EMISSIONS REPORT - DETAIL FORMAT 

12/16/94 
PAGE 2 

Liqu id  
D a i l y  L iqu id  Sur f .  Bulk Vapor L iqu id  Vapor 
Temporaturas (deg F )  Temp. Vapor Pressures (ps is )  Mol .  Mars Mass Mol .  Basis f o r  Vapor Pressurf 

Month Avg. Min.  Mar. (deg F)  Avg. Mln. Max.  Weight F r a c t .  F r a c t .  Weight Ca lcu la t ions  

Uranyl N i t r a t e  
\ 

A l l  58 .85  50 .52  67.18 5 4 . 5 0  0.2480 0.X822 0.3331 63.000 
.~ - 

63.00 Opt lon  1 
- 



'i 

I 1000 l b  UNH 

643% 

TANKS PROGRAM 2 . 0  
MISSIONS REPORT - DETAIL FOPM4T 

DETAIL CALCULATIONS CAP-02) 

Annual Emlaalon Calculatlona 

Standing Loases (lb): 
Vapor Space Volulm (cu ft): 
Vapor Denaity (lb/cu ft): 
Vapor Space Expanilon Factor: 
Vented Vapor Saturatlon Factor: 

Tank Vapor Space Volume 
Vapor Space Volume (cu ft): 
Tank Dlameter (ft): 
Vapor Space Outage (ft): 
Tank Shell Helght (It): 
Average Llquld Height (ft): 
Roof Outage (It): 

Roof Outage (Dome Roof) 
Roof Outage 
Dome Radlua {::]: 
Shell Radlua (ftj: 

Vapor Density (lb/cu ft): 
Vapor Molecular Weight (lb/lb-mole): 
Vapor Preaaure at Dally Average Llquld 
Surface Temperature (pala): 
Daily Avg. Llquld Surface Tmp.(deg. R ) :  
Dally Average Amblent Temp. (dag. R ) :  
Ideal Gas Conatant R 

(psla cuft /(lb-mole-dag R ) ) :  
Llquld Bulk Temperature (dag. R ) :  
Tank Palnt Solar Abaorptance Shell): 
Tank Paint Solar Absorptance !Roof): 
Daily Total Solar Insolation 
Factor (Btu/aqft^Gday): 

Vapor Space Expanilon Factor 
Vapor Space Expanilon Factor: 
Daily Vapor Temperature Ran e (deg.R): 
Daily Vapor Preaaure Range qpsla): 
Breather Vent Praia. Settlng Range(psla) 
Vapor Preaaure at Daily Average Llquid 
Surface Temperature (paia): 
Vapor Preaaure at Dally Mlnlmum Liquid 
Surface Temperature (psia): 
Vapor Preasure at Daily Maximum Llquld 
Surface Temperature (paia): 
Daily Avg. Liquid Surface 
Dally Mln. Llquld Surface 
Daily Max. Llquld Surface 
Daily Amblent Temp. Range 

Vapor Denaity 

URANIUM EMISSIONS 
These c a l  c u l  a t  ions 
be l e s s  than those 

Annual Emissions: 
TO72 

Maximum Emissions: 

194.6267 
2787.64 

0.0028 
0.074684 
0.912080 

2787.64 
22 

7.33 
25 
25 

7.33 

7.33 
11 
11 

0.0028 
63 .OD0000 

0.248015 
518.52 
511.57 

10.731 
514.17 

0 . 6 0  
0 .60  

1160.00 

0.074684 
33.31 

0.150928 
0.00 

0.248015 

0.182208 

0.333136 
518.52 
510.19 
526.85 

19.20 

12/16/90 
PAGE 3 TANKS P R O G W  2 . 0  

EMISSIONS REPORT 
DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42)  

Annual Emission Calculatlona 
Vented Vapor Saturatlon Factor 

Vented Vapor Saturation Factor: 
Vapor Pressure at Daily Average Liquid 
Surface Temperature (psis): 
Vapor Space Outage (ft): 

Vapor Molecular Weight (lb/lb-mole): 
Vapor Presaure at Dally Average Liquid 
Surface Temperature (pala): 
Annual Net Throughput (gallyr): 
Turnover Factor: 
Maxlmum Llquld Volume 
Maximum Llquld Height 1::;;): 
Tank Dlameter (ft): 
Worklng Loss Product Factor: 

Wlthdrawal Losaea (lb): 

Total Lories (lb): 

TANKS PROGRPN 2 . 0  
MISSIONS REPORT - DETAIL FORMAT 
INDIVIDUAL TANK EMISSION TOTALS 

12/16/94 
PAGE 4 

0.912080 

0.248015 
7 .33  

26.0416 
63 .OOOOOO 

0.248015 
70000 

1.0000 
9503 

25 
22 

1.00 

220.67 

12 16 94 
6AGc 5 

Annual Emlrslons Report 

Losses (1 bs. ) : 
Liquid Contents Standing Wlthdrawal Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Uranyl Nltrate 194.63 26.04 220.67 

Total: 194.63 26.04 220.67 

a r e  based on conservat ive  est imates,  
i n d i c a t e d .  

t h e  a c t u a l  emissions a r e  expected t o  

1.32 E-6 l b  U l y e a r  x 5 = 6.62 E-6 l b  U/year  

l b  U lyear  



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Faci 1 i ty Name 

7400 Willev Road Post Office Box 538705 
Facility Address Mai 1 i ng Address 

Pro -i ec t Person to Contact 

Fernal d Hami 1 ton 45030 Cincinnati OH '45253-8705 
City County Zip City State Zip 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T073 4953 
(Application no., if this is a renewal application) 

1. 

Std. Ind. Class. Code 

Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- X Appendix E, Storage Tank 
- Appendix H,  Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasol ine Plant or 
Terminal 

- Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
Cleaning 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landf i 1 1  s 
- Other Appendix 
- Compliance Time Schedule 

2. 

3. 

Description of Source (same as used on appendix): Plant 2/3 Process water 
Storage Tank F1-308 

Your identification for Source (same as used on appendix): FEMP # 2-126 

I, being the individual specified in Rule 3745-35-02(6) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part o f  Ittr;is application (describe 
all attachments): -734Lc Authorized Signature' Appendix E-2 
Emi ssi on Cal cul at i ons 

Terence D. Hagen 
Director Environmental ComDl i ance 
Title 

i 2 J3" /.I \\ 
Date 

'Pursuant to OAC Rul e 3745-35-02( B) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 

1 .  

(. , *  
3 
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FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Applicat ion No. / 

APPENDIX E-2 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8. 

9. 

10. 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40,000 GALLONS 

DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 TO71 
FEMP ID NO. 2-12( 

Tank i d e n t i f i c a t i o n :  Name o r  number F1-308 (2-126) Date I n s t a l l e d  1952 
(monthlyear 

Tank capac i ty :  2.250 gal  1 ons 

Tank shape: [XI Cy l ind r i ca l  [ 3 Rectangular  

Tank dimensions: Diameter 6 '  6" Height 9 '  Length Width 

[ ] Spher ica l  [ ] Other, s p e c i f y  

Tank shell m a t e r i a l :  [ ] Stee l  [ ] A l u m i n u m  [XI Other, s p e c i f y  S t a i n l e s s  S tee l  

Type of tank:  [ 3 External f l o a t i n g  roof tank  
[ 3 In te rna l  f l o a t i n g  roof tank  
[ X I  Fixed roof tank 
[ X I  Ver t ica l  cy1 i n d r i c a l  t ank  
[ ] Horizontal  c y l i n d r i c a l  t ank  
[ ] Pressure tank 
[ ] Other, spec i fy  

Location of t a n k :  [ ] Outdoors [ X I  Indoors [ ] Underground 

Type of f i l l i n g :  [ X I  Splash [ ] Submerged [ 3 Other ,  spec i fy  

I f  t h i s  tank i s  loca ted  outdoors and above ground, provide the p a i n t  c o l o r  of  the tank 

[ ] Aluminum ( s p e c u l a r )  [ ] Light gray [ 3 White 
[ ] Aluminum ( d i f f u s e )  [ ] Medium gray  [ ] Other, spec i fy  

Condition o f  p a i n t :  [ ] Good [ ] Poor 

I f  t h i s  tank i s  equipped with o r  vented t o  a vapor con t ro l  system, complete ( a )  through ( c  
of t h i s  item. 

a )  Type of vapor con t ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and yea r )  

b )  Date tank was equipped with o r  vented t o  vapor con t ro l  system (month & y e a r )  

c )  Specify the r a t e  of  emission o r  percent con t ro l  (by weight) f o r  any p o l l u t a n t s  bein! 
control-l ed: 
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  support  response ,  unless p rev ious ly  submit ted)  
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11. 

12. 

DOE - FEMP 
( F a c i l i t y  Name) 
F1-308 TO73 

( t ank  i d e n t i f i c a t i o n )  

Complete the t a b l e  below f o r  any pressure o r  vacuum r e l i e f  vent va lve .  

Pressure Vacuum I f  pressure r e l i e f  i s  discharged t o  a 
TvDe of Vent Valve S e t t i n q  S e t t  i nq vaDor c o n t r o l ,  i d e n t i f y  t h e  vaDor c o n t r o l .  

Operat ional  Data (complete ( a )  through (9) of this  item f o r  a l l  m a t e r i a l s  s to red  o r  t o  bc 
s t o r e d .  Attach add i t iona l  sheets i f  necessary.)  

a )  Mater ia l  t50q/L Uranium: t 3  Normal HNO, Trade Name F i l t r a t e  from Slaq Leach 
Process Wastewater 

Density:  8 .5  lb s /ga l  o r  O API Producer N / A  

b) Temperature of  s t o r e d  m a t e r i a l :  Average AMB O F  and Maximum AMB O F 

c )  Vapor pressure of s t o r e d  ma te r i a l  (Complete i ,  i i ,  i i i  o f  t h i s  item. If vapor pressurf 

( I f  temperature i s  approximately outdoor ambient tempera ture ,  w r i t e  "AMB".)  

i s  not  known, w r i t e  "unknown"): 

i . )  Actual vapor pressure: 0.4594 p s i a  a t  average s to rage  temperature 
p s i a  a t  maximum s to rage  temperature 0.4594 

i i . )  Reid vapor pressure: Average UKN psi  and minimum-maximum UNK - UNK ps -  

i i i . )  I f  mater ia l  s t o r e d  i s  a gas  o r  l i q u i f i e d  gas ,  p rovide  the pressure a t  which  i{  
i s  s tored :  ps i  gage a t  O F  

d )  

t h e  quest ion below.) Not an organic  mater ia l  

Type of l i q u i d  organic  ma te r i a l  ( I f  the mater ia l  i s  an o rgan ic  l i q u i d  o t h e r  than a 
gaso l ine ,  fue l  o i l  , kerosene,  crude o i l ,  l u b r i c a n t  o r  o t h e r  petroleum l i q u i d ,  answel 

I s  i t  a photochemically r e a c t i v e  mater ia l?  [ 3 Yes [ X I  No 

e )  Type of waste mater ia l  ( I f  the mater ia l  i s  a waste,  answer the quest ion below.) 

I s  i t  a hazardous waste? [ ] yes  [ X I  No 
If  yes ,  i d e n t i f y  type  (EPA hazardous waste number) 

f )  Ind ica t e  the year  ( o r  12-month per iod)  f o r  item (9 ) :  1995 e s t  

g )  Annual throughput of  ma te r i a l  : 2.250 ga l  1 ons.  

Completed by Ervin F isher ,  Jr .  Req/Tech SDec. I11 Date Dec . 1994 
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STORAGE TANK E M I S S I O N  REPORT 

The ca lcu lat ions f o r  uranium emissions are based on known data where possible and where data f o r  parameters i s  unknown or 
incomplete. conservative values producing a "worst case" condi t ion f o r  emissions are used. 

The condit ions used t o  determine uranium emissions from the tank are as fo l lows:  

A t  t yp i ca l  tank pressures and temperatures, the vapor pressure o f  the Uranyl N i t r a t e  s o l u t i o n  i s  equal t o  tha t  o f  water. 

Since uranium does not  vaporize a t  storage condit ions the only mechanism f o r  uranium loss  from the tank i s  by entrainment 
i n  the aerosol or mis t  generated during l i q u i d  storage and t rans fe r .  

Uranium emissions are determined by m u l t i p l y i n g  the amount o f  water l o s t  from the tank by entrainment i n  the aerosol 
or mist generated dur ing l i q u i d  storage and t ransfer  by an emission fac to r  determined from laboratory  t e s t s  conducted 
on Lab sample 0-37. Lab #2-9846. 

The emission fac to r  has been determined t o  be 6 x lo-- gU/1 of so lu t ion;  the maximum concentrat ion o f  uranium entrained 
i n  the vapor from a b o i l i n g  so lu t i on  o f  9% uranyl n i t r a t e  as determined by the laboratory  tes ts .  

Vapor losses from the  tank are ca lcu lated using the TANKS software program, vers ion 2 .0 .  

Maximum emissions are f i v e  times the ca lcu lated annual emissions 

TANKS PROGRAM 2.0 
E M I S S I O N S  REPORT - DETAIL FORMAT 

TANK IDENTIFICATION AN0 PHYSICAL CHARACTERISTICS 

12/16/94 
PAGE 1 

I d e n t i f i c a t i o n  
I d e n t i f i c a t i o n  No.: TO73 
C i t y :  Cinc innat i  
State: OH 
Company: FERMCO 
Type o f  Tank: Ve r t i ca l  Fixed Roof 

Tank Dimensions 
Shell Height ( f t ) :  9 
Diameter ( f t ) :  7 
L iqu id  Height ( f t ) :  a 
Avg. L iqu id Height ( f t ) :  8 
Volume (gal 1 ons) : 2250 
Turnovers: 1 
Net Throughput (gal / y r )  : 2250 

Paint Character is t ics  
Shell Color/Shade: A1 umi num/Oi f f use  
Shell Condition: Good 
Roof Color/Shade: A1 umi num/Oi f f use  
Roof Condi t i  on : Good 

Roof Character is t ics  
Type : Dome 

Radius ( f t )  (Dome Roof) :  4.00 
Slope ( f t / f t )  (Cone Roof): 0.0000 

Height ( f t ) :  0.00 

Breather Vent Sett ings 
Vacuum Set t ing (ps ig) :  0.00 
Pressure Set t ing ( p s i g ) :  0.00 

Meteorological Data Used i n  Emission Calculat ions: Dayton, 
Ohio 

TANKS PROGRAM 2.0 
E M I S S I O N S  REPORT - DETAIL FORMAT 
LIQUID CONTENTS OF STORAGE TANK 

12/16/94 
PAGE 2 

MixtureIComponent 

Liquid 
Daily Liquid Surf. B u l k  Vapor Liquid Vapor 
Temperatures (dag F) Temp. Vapor Pressures (psis) Mol. Mass Mass Mol. Bar4s for Vapor Pressure 

Month Avg. Min. Max. (des F) Avq. Min. Max. Weiqht Fract. Fract. Weight Calculations 

Sump Water All 58.85 50.52 67.18 54.50 0.4300 0.4300 0.4300 18.000 18.00 Option 1 



TANKS PROGRAW 2.0 
MISSIONS REPORT - DETAIL FORMAT 

DETAIL CALCULATIONS (AP-42) 

Annual Emiss ion  C a l c u l a t i o n s  

Standing Losses ( l b ) :  
Vapor Space Volume (cu f t ) :  
Vapor D e n s i t y  ( l b / c u  f t ) :  
Vapor Space Expansion F a c t o r :  
Vented Vapor S a t u r a t i o n  F a c t o r :  

Tank Vapor Space Volume 
Vapor Space Volume (cu I t ) :  
Tank D iameter  (It): 
Vapor Spec. Outage (ft): 
Tank S h e l l  H e i g h t  (ft): 
Average L i q u i d  H e i g h t  (It): 
Roof Outage (ft): 

Roof Outage (Donu Roof) 
Roof Outage 
Dome Radius [::]: 
S h a l l  Radius ( f t j :  

Vapor D e n s i t y  ( l b / c u  I t ) :  
Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor Pressure  a t  D a i l y  Average L i q u i d  
Surface Temperature ( p s i a ) :  
D a i l y  Avg. L i q u i d  Sur face  Tmp.(deg. R ) :  
D a i l y  Average Ambient Temp. (deg. R ) :  
I d e a l  Gas Constan t  R 

( p s i a  c u l t  / ( lb-mole-dag R ) ) :  
L i q u i d  B u l k  Temperature (deg. R ) :  
Tank P a i n t  S o l a r  Absorptance S h e l l ) :  
Tank P a i n t  S o l a r  Absorptance [Roof): 
D a i l y  T o t a l  S o l a r  I n s o l a t i o n  
F a c t o r  (B tu /sq f t^Gday) :  

Vapor Space Expansion F a c t o r :  
D a i l y  Vapor Temperature Ran e (d0g.R): 
D a i l y  Vapor Pressure  Range T p s i a ) :  
Brea ther  Vent Press.  S e t t i n g  Range(ps1a): 
Vapor Pressure  a t  D a i l y  Average L i q u i d  
Surface Temperature ( p s i a ) :  
Vapor Pressure  a t  D a i l y  Minimum L i q u i d  
Surface Temperature ( p s i a ) :  
Vapor Pressure  a t  D a i l y  Maximum L i q u i d  
Surface Temperature ( p s i s ) :  
D a i l y  Avg. L i q u i d  Sur face  Temp. 
D a i l y  Min. L i q u i d  Sur face  Temp. 
D a i l y  Max. L i q u i d  Surface Temp. 

Vapor D e n s i t y  

Vapor Space Expansion F a c t o r  

D a i l y  Ambient Temp. Range (d0g.R): 

URANIUM EMISSIONS 
These c a l  cul a t i  ons 
be l e s s  than those 

Annual Emissions: 
TO73 

Maximum Emissions: 

2 .57h2  
82.79 

0.0014 
0.064241 
0.953263 

82.79 
7 

2.15 
9 
a 

1.15 

1.15 
4 
4 

0.0014 
18.000000 

0.430000 
518.52 
511.57 

10.731 
514.17 

0.60 
0.60 

1160 .OO 

0.064241 
33.31 

0 .oooooo 
0.00 

0.430000 

0.430000 

0.430000 
518.52 
510.19 
526.85 

19.20 

12/16/94 
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MISSIONS REPORT 
DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42) 

Annual Emission C a l c u l a t i o n s  
Ventad Vapor S a t u r a t i o n  F a c t o r  

Vented Vapor S a t u r a t i o n  F a c t o r :  0.953263 
Vapor Pressure  a t  D a i l y  Average L i q u i d  
Surface Temperature ( v i a ) :  0.430000 
Vapor Space Outage ( f t ) :  2.15 

Withdrawal Losses ( l b ) :  10.000000 0.4146 
Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor Pressure  a t  D a i l y  Average L i q u i d  

0.430000 Surface Temperature ( p s i s ) :  
2250 Annual Net Throughput ( g a l / Y r )  : 

Turnover Fac tor :  1.0000 
Maximum L i q u i d  Volume C u f t ) :  308 

8 
Tank Diameter ( f t ) :  7 
Working Loss Product F a c t o r :  1.00 

Maximum L i q u i d  H e i g h t  [ f t )  : 

12/16/94 
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T o t a l  Losses ( l b ) :  2.99 

TANKS PROGRAM 2.0 

EMISSIONS REPORT - DETAILFORMAT 

INDIVIDUAL TANK MISSION TOTALS 

12/16/94 

PAGE 5 

Annual Emissions Report  

Losses (1 bs . ) : 
L i q u i d  Contents S t a n d i n g  Withdrawal T o t a l  

Sump Water 2.57 0.41 2.99 

T o t a l  : 2.57 0.41 2.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

are based on conserva t ive  est imates,  the  ac tua l  emissions are expected t o  
ind ica ted .  

2.99 l b  UNH I 6 x l b  U I = 1.79 E-8 l b  U/year 
I 1000 l b  UNH 

1.79 E-8 l b  U/year x 5 = 8.97 E-8 l b  U lyear  



n OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Faci 1 i ty Name Pr0.i ec t Person to Contact 

7400 Wi 1 1  ev Road Post Office Box 538705 
Facility Address Mailing Address 

Fernal d Hami 1 ton 45030 Cincinnati OH 45253-8705 
City County Zip City State Zip 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T081 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C y  Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasoline Plant or 
Terminal 

- Appendix K,  Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M, Fugitive Dust 
Cleaning 

Emi ssion Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- . Appendix P, Landfills 
- Other Appendix 
- Compliance Time Schedule 

2. 

3. Your identification for'Source (same as used on appendix): FEMP # 2-146 

Description of Source (same as used on appendix): Plant 2/3 Process water 
Storage Tank F1-317 

I, being the individual specified in Rule 3745-35-02(B) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted 
a1 1 attachments) : 

Appendix E-2 
Emission Calculations Authorized Signature 

Terence 0. Hagen 
Director Envi ronmental ComDl i ance 
Title 

'Pursuant to OAC Rul e 3745-35-02 (B) (Permi t to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 

.. eirowg-& 



FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Applicat ion No. / 

1. 

2 .  

3. 

4 .  

5. 

6. 

' 7. 

8. 

9. 

10. 

DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 TO 
APPENDIX E-2 FEMP ID NO. 2-1 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

Tank i d e n t i f i c a t i o n :  Name o r  number F1-317 (2-146) Date I n s t a l l e d  1952 
(mon t h/yea 

Tank capac i ty :  8,225 ga l  1 ons 

Tank shape: [ X I  Cyl indr ica l  [ ] Rectangular 

Tank dimensions: Diameter 10' Height 14' Length Width 

Tank s h e l l  ma te r i a l :  [ ] S tee l  [ ] Aluminum [ X I  Other, s p e c i f y  S t a i n l e s s  S tee l  

[ ] Spherical  [ ] Other, s p e c i f y  

Type of  tank:  [ ] External f l o a t i n g  roof tank  
[ ] In t e rna l  f l o a t i n g  roof tank 
[XI Fixed roof  tank  
[ X I  Ver t ica l  cy1 i n d r i c a l  tank 
[ ] Horizontal  c y l i n d r i c a l  tank 
[ ] Pressure tank  
[ ] Other, s p e c i f y  

Location of  tank:  [ X I  Outdoors [ ] Indoors [ 3 Underground 

Type of  f i l l i n g :  [ X I  Splash [ ] Submerged. [ ] Other, s p e c i f y  

I f  t h i s  tank  i s  loca ted  outdoors  and above ground, provide the p a i n t  c o l o r  of the tank 

[ ] Aluminum ( specu la r )  [ ] Light gray [ ] White 
[ 3 Aluminum ( d i f f u s e )  [ X I  Medium gray  [ X I  Other, s p e c i f y  Insu la ted  

Condi t ion .of  p a i n t :  [ X I  Good [ ] Poor 

I f  t h i s  tank  i s  equipped with o r  vented t o  a vapor con t ro l  system, complete ( a )  through ( c  
o f  t h i s  item. 

a )  Type of  vapor cont ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and yea r )  

b) Date t ank  was equipped with o r  vented t o  vapor con t ro l  system (month & y e a r )  

c )  Spec i fy  the rate of emission o r  percent  cont ro l  (by weight)  f o r  any p o l l u t a n t s  bein 
cont ro l  l ed :  
(Attach c a l c u l a t i o n s  and tes t  d a t a  t o  support  response,  un le s s  p rev ious ly  submit ted)  

- 

1 of  2 



DOE - FEMP 
(Faci 1 i t y  Name) 
F1-317 TO8 1 

( t ank  i d e n t i f i c a t i o n )  

11. Complete the t a b l e  below f o r  any pressure o r  vacuum rel ief  vent valve.  

Pressure Vacuum I f  pressure re l ief  i s  discharged t o  i 
TvDe of Vent Valve S e t t i n q  S e t t  i nq vaDor con t ro l .  i d e n t i f y  the vaDor control  

12. Operational Data (complete ( a )  through (9)  of this i tem f o r  a l l  m a t e r i a l s  s t o r e d  o r  t o  b 
s t6 red .  Attach a d d i t i o n a l  sheets i f  necessary.)  

a )  Material  <50a/L Uranium: t3 Normal HNO, Trade Name F i l t r a t e  from Slacr Leach 

b)  Temperature of  s t o r e d  ma te r i a l :  Average AMB O F  and Maximum AMB O F 

Process  Wastewater 

Density: 8 .5  lb s /ga l  o r  O API Producer N /A 

( I f  temperature  i s  approximately outdoor ambient temperature ,  w r i t e  "AMB".) 

c )  Vapor pressure of  s t o r e d  mater ia l  (Complete i ,  i i ,  i i i  o f  t h i s  item. I f  vapor pressur  
i s  not known, w r i t e  "unknown") : 

i . )  Actual vapor pressure :  0.4594 p s i a  a t  average s to rage  temperature 
p s i a  a t  maximum s t o r a g e  temperature 0.4594 

i i . )  Reid vapor pressure :  Average U K N  ps i  and minimum-maximum UNK - UNK ps 

i i i . )  I f  material s to red  i s  a gas o r  l i q u i f i e d  gas ,  provide the p res su re  a t  which i. 
i s  s t o r e d :  psi  gage a t  O F  

d)  

the ques t ion  below.) Not an organic  mater ia l  

Type of l i q u i d  o rgan ic  mater ia l  ( I f  the ma te r i a l  i s  an organic  l i q u i d  o t h e r  than a 
gaso l ine ,  fuel o i l ,  kerosene, crude o i l ,  l u b r i c a n t  o r  o t h e r  petroleum 1 iqu id ,  answei 

Is i t  a photochemically r e a c t i v e  ma te r i a l ?  [ ] Yes [ X I  No 

e )  Type of  waste  ma te r i a l  ( I f  t h e  mater ia l  i s  a waste ,  answer the ques t ion  below.) 

I s  i t  a hazardous waste? [ ] yes [ X I  No 
I f  yes ,  i d e n t i f y  type  (EPA hazardous waste number) 

f )  Ind ica t e  the y e a r  ( o r  12-month per iod)  f o r  i tem (9) :  1995 e s t  

g) Annual throughput  of  ma te r i a l :  8.225 gal 1 ons.  

Completed by Erv in  Fisher, Jr .  Req/Tech SDec. I11 Date Dec , 1994 

2 of  2 



STORAGE TANK EMISSION REPORT 

The calculations for uranium emissions are based on known data where possible and where data for parameters is unknown or 
incomplete, conservative values producing a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

(1) At typical tank pressures and temperatures, the vapor pressure of the Uranyl Nitrate solution is equal to that of water. 

( 2 )  Since uranium does not vaporize at storage conditions the only mechanism for uranium loss from the tank is by entrainment 
in the aerosol or mist generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of water lost from the tank by entrainment in the aerosol 
or mist generated during liquid storage and transfer by an emission factor determined from laboratory tests conducted 
on Lab sample 0-37. Lab #2-9846. 

( 3 )  

( 4 )  The emission factor has been determined to be 6 x 
in the vapor from a boiling solution of 9% uranyl nitrate as determined by the laboratory tests. 

Vapor losses from the tank are calculated using the TANKS software program, version 2.0. 

gU/1 of solution; the maximum concentration of uranium entrained 

( 5 1  

(6) Maximum emissions are five times the calculated annual emissions. 

TANKS PROGRAM 2.0 
. EMISSIONS REPORT - DETAIL FORMAT 

TANK IDENTIFICATION AN0 PHYSICAL CHARACTERISTICS 

12/16/94 
PAGE 1 

Identification 
Identification No.: TO81 
City: Cincinnati 
State: OH 
Company : FERMCO 
Type of Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 14 
Oiameter (ft): 10 
Liquid Height (ft): 14 
Avg. Liquid Height (ft): 14 
Volume (gallons): 7800 
Turnovers: 1 
Net Throughput (gal /yr) : 7800 

Paint Characteristics 
Shell Color/Shade: A1 umi num/Di ffuse 
Shell Condition: Good 
Roof Col or/Shade : Aluminum/Diffuse 
Roof Condi ti on : Good 

Roof Characteristics 
Type : Dome 

Radius (ft) (Dome Roof): 5.00 
Slope (ft/ft) (Cone Roof): 0.0000 

Height (ft): 0.00 

Breather Vent Settings 
Vacuum Setting (psig): 0.00 
Pressure Setting (psig): 0.00 

Meteorological Data Used in Emission Calculations: Dayton, 
Ohio 

\ 

TANKS PROGRAM 2.0 

LIQUID CONTENTS OF STORAGE TANK 
EMISSIONS REPORT - DETAIL FORMAT 

12/16/94 
PAGE 2 

Mixture/Component 

L I q u l d  
Daily L i q u i d  Surf. B u l k  Vapor L i q u i d  Vapor 
Temperatures (deg F )  Temp. Vapor Pressures (psis) Mol. Mass Mars Mol. Basls for Vapor Pressure 

Month Avg. Mln. Hex. (dag F) Avg. Mln. M a x .  Waight Fract. Fract. Weight CalCUlatlOnS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sump Water All 58.85 50.52 67.18 54 .50  0.4300 0.4300 0.4300 18.000 18.00 Option 1 



TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORHAT 

DETAIL CALCULATIONS (AP-42) 

Annual Emiss ion  C a l c u l a t i o n s  

Stand ing  Losses ( l b ) :  
Vapor Space Volume (cu ft): 
Vapor D e n s i t y  ( l b / c u  f t): 
Vapor Space Expansion F a c t o r :  
Vented Vapor S a t u r a t i o n  F a c t o r :  

Tank Vapor Space Volurm 
Vapor Space Volume (cu I t ) :  
Tank O i a r m t e r  (ft): 
Vapor Space Outage .(ft): 
Tank S h e l l  H e i g h t  (It): 
Average L l q u i d  H e i g h t  (It) : 
Roof Outage (ft): 

Roof Outage ( O m  Roof) 
Roof Outage 
Dome Radius f : t j :  
S h a l l  Radius ( f t j :  

Vapor O e n s l t y  ( l b / c u  ft): 
Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor Pressure  a t  O a i l y  Average L i q u i d  
Surface Temperature ( p s i s ) :  
D a i l y  Avg. L i q u i d  Sur face  Tmp.(deg. R ) :  
D a i l y  Average Ambient Temp. (deg. R ) :  
I d e a l  Gas Constant R 

( p s i a  c u f t  / ( lb -mole-deg R ) ) :  
L l q u i d  Bu lk  Temperature (dag. R ) :  
Tank P a i n t  S o l a r  Absorptance S h e l l ) :  
Tank P a l n t  S o l a r  Absorptance I R o o f ) :  
D a l l y  T o t a l  S o l a r  I n s o l a t i o n  
F a c t o r  (B tu lsq f t -Gday) :  

Vapor Space Expansion F a c t o r  
Vapor Space Expansion F a c t o r :  
D a i l y  Vapor Temperature Ran e (d0g.R): 
D a l l y  Vapor Pressure  Range ? p s i s ) :  
Brea ther  Vent Press. S e t t i n g  Renge(ps1a): 
Vapor Pressure  a t  D a l l y  Average L i q u i d  
Surface Temperature ( p s l a ) :  
Vapor Pressure  a t  D a i l y  Minimum L i q u i d  
Surface Temperature ( p s i a ) :  
Vapor Pressure  s t  O a i l y  Maximum L i q u i d  
Sur face  Temperature ( p s i a ) :  
D a i l y  Avg. L i q u i d  Surface 
D a l l y  Min.  L i q u i d  Surface 
D a i l y  Max.. L i q u i d  Surface 
D a l l y  Ambient Temp. Range 

Vapor D e n s i t y  

URANIUM EMISSIONS 
These calculations 
be less than those 

Annual Emissions: 
TO8 1 

Maximum Emissions: 

7.9361 
261.80 
0.0014 

0.064241 
0.929397 

261.80 
10 

3.33 
14 
14 

3.33 

3.33 
5 
5 

0.0014 
18.000000 

0.430000 
518.52 
511.57 

10.731 
514.17 
0.60 
0.60 

1160.00 

0.064241 
33.31 

0 .oooooo 
0.00 

0.430000 

0.430000 

0.430000 
518.52 
510.19 
526.85 
19.20 

12/16/94 
PAGE 3 TANKS PROGRAH 2.0 

EMI ss IONS-REPORT 
DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42) 

Annual Emiss ion  C a l c u l a t i o n s  
Vented Vapor S a t u r a t i o n  F a c t o r  

Vented Vapor S a t u r a t i o n  Fac tor :  
Vapor Pressure  a t  D a l l y  Average L l q u l d  
Surface Temperature ( p s i a ) :  
Vapor Space Outage (ft): 

Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor Pressure  a t  O a i l y  Average L i q u i d  
Sur face  Temperature ( p s i a ) :  
Annual Net Throughput ( g a l l y r ) :  
Turnover F a c t o r :  
Marlmum L i q u i d  Volume c u f t ) :  
Maximum L i q u i d  H e i g h t  [ f t ) :  
Tank D iameter  ( f t ) :  
Working Loss Produc t  F a c t o r :  

Wi thdrawal  Losses ( l b ) :  

T o t a l  Losses ( l b ) :  

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 
INDIVIDUAL TANK EMISSION TOTALS 

0.929397 

0.430000 
3.33 

18.000000 1.4374 

0.430000 
7800 

1.0000 
1100 

14 
10 

1.00 

9.37 

Annual Emissions Report  

Losses ( l b s . ) :  
L i q u i d  Conten ts  S tand ing  Wi thdrawal  

12 16 94 ~ A G L  5 

T o t a l  
~~ 

Sump Water 

T o t a l :  

7.94 1.44 9.37 

7.94 1.44 9.37 

indicated. 

9.37 lb UNH I 6 x 10-O6 lb U I = 5.62 E-8 
I 1000 lb UNH 

are based on conservative estimates, the actual emissions are 

' 1  

5.62 E-8 lb Ulyear x 5 = 2.81 E-7 lb Ulyear 

lb Ulyear 

expected to 



64.3 2 r a , ,  OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN A I R  CONTAMINANT SOURCE 
. 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Faci 1 i ty Name P r 0.i e c t Person to Contact 

7400 Wi 1 1  ev Road Post Office Box 538705 
Faci 1 i ty Address Mailing Address 

Fernal d Hami 1 ton 45030 Cincinnati OH 45253-8705 
City County Zip City State Zip 

Telephone Area Number Telephone 
513/ 738-6502 513/ 738-6502 

#I 43 1 1  101 28-TO85 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix 6,  Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- X Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasoline Plant or 
Terminal 

- Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M ,  Fugitive Dust 
C1 eani ng 

Emission Sources 

Speci fy Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landfi 1 1  s 
- Other Appendix 
- Compl i ance Time Schedule 

2. 

3. 

Description of Source (samey as used on appendix): Plant 2/3 Process water 
Storage Tank F3-408 

Your identification for Source (same as used on appendix): FEMP # 2-156 

I, being the individual specified in Rule 3745-35-02(8) o f  the Ohio 
Administrative Code, hereby, apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part 
all attachments) : 

Appendix E-2 
Emission Calculations Authorized Signature' 

Terence D. Hagen 
Director Environmental ComDl i ance 
Title 

'Pursuant to OAC Rule 3745-35-02( B) (Permit to Operate). 

Operation of an air contaminant source without an .effective permit to operate is 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3161, 

I , . . , (lJ(jdld{,FJ 



FOR OFFICIAL USE ONLY 

Premise No. / / / 
Source No. / 
Appl i c a t i o n  No. / 

_ -  DOE - FEMP 
( F a c i l i t y  Name) 

OEPA NO 1431110128 T08! _ _  
APPENDIX E-2 FEMP ID NO. 2-15t 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1 .  

2 .  

3 .  

4 .  

5. 

6. 

7. 

8 .  

9. 

10. 

Date I n s t a l l e d  1952 Tank i d e n t i f i c a t i o n :  Name o r  number F3E-408 (2-156) 
(month/year. 

Tank capac i ty :  25.000 gal  1 ons 

Tank shape: [ X I  Cy1 i n d r i c a l  [ ] Rectangular  

Tank dimensions: Diameter 17' Height 15' Length Width 

Tank s h e l l  ma te r i a l :  [ ] S tee l  [ ] Aluminum [ X I  Other, s p e c i f y  S t a i n l e s s  S tee l  

[ ] Spher ica l  [ ] Other, spec i fy  

Type of tank: [ ] External f l o a t i n g  roof t ank  
[ ] In t e rna l  f l o a t i n g  roof tank  
[ X I  Fixed roof tank 
[ X I  Ver t ica l  cy1 i n d r i c a l  t ank  
[ 3 Horizontal  c y l i n d r i c a l  t ank  
[ 3 Pressure  tank 
[ 3 Other, spec i fy  

Location of tank:  [ ] Outdoors [ X I  Indoors  [ ] Underground 

Type of  f i l l i n g :  [ X I  Splash [ 3 Submerged [ ] Other, spec i fy  

If t h i s  tank i s  l oca t ed  outdoors and abovs ground, provide the p a i n t  c o l o r  of  the tank 

[ 3 Aluminum ( s p e c u l a r )  [ 3 Light gray  [ 3 White 
[ 3 Aluminum ( d i f f u s e )  [ 3 Medium gray  [ ] Other, s p e c i f y  

Condition of p a i n t :  [ X I  Good [ ] Poor 

I f  t h i s  tank i s  equipped with o r  vented t o  a vapor con t ro l  system, complete ( a )  through ( c  
of t h i s  item. 

a )  Type of  vapor con t ro l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and yea r )  

b) Date tank was equipped with o r  vented t o  vapor con t ro l  system (month & y e a r )  

c )  Specify the r a t e  of  emission o r  percent  con t ro l  (by weight) f o r  any p o l l u t a n t s  bein! 
con t ro l l ed :  
(Attach c a l c u l a t i o n s  and t e s t  d a t a  t o  support  response ,  unless previous ly  submit ted)  

. :. *. .. . . .. .. . . . .  ; 
'- ,. i 1 of 2 



64.3 2 
DOE - FEMP 

F3E-408 TO85 . 
(Facility Name) 

(tank identification) 

11. Complete the table below for any pressure or vacuum relief vent valve. 

Pressure Vacuum If pressure relief is discharged to a 
TvDe of Vent Valve Settinq Settinq vaDor control. identify the vapor control 

12. Operational Data (complete (a) through (9) of this' item for all materials stored or to bh 
stored. Attach additional sheets if necessary.) 

a) Material c5a/L Uranium: (1 Normal HNO. Trade Name N/A 

b) Temperature of stored material : Average AMB O F  and Maximum AMB O F 

Slopwater, Rainwater, Sumpwater and Process Wastewater 

Density: 8.3 lbs/gal or O API Producer N /A 

(If temperature is approximately outdoor ambient temperature, write ' IAMB".)  

c) Vapor pressure of stored material (Complete i ,  i i ,  i i i  o f  this item. If vapor pressur 
is not known, write "unknown") : 

i.) Actual vapor pressure: 0.4594 psia at average storage temperature 
psia at maximum storage temperature 0.4594 

ii.) Reid vapor pressure: Average UKN psi and minimum-maximum UNK - UNK ps 

ii i . )  If material stored is a gas or liquified gas, provide the pressure at which i 
is stored: psi gage at OF 

d) 

the question below.) Not an organic material 

Type of liquid organic material (If the material is an organic liquid other than a 
gasoline, fuel oil, kerosene, crude oil, lubricant or other petroleum liquid, answe 

Is it a photochemically reactive material? [ ] Yes [ X I  NO 

e) Type of waste material (If the material is a waste, answer the question below.) 

Is it a hazardous waste? [ ] yes [ X I  No 
If yes, identify type (EPA hazardous waste number) 

f) Indicate the year (or 12-month period) for item (9): 1995 est 

g) Annual throughput of material : 25,000 gal 1 ons. 

Completed by Ervin Fisher. Jr. Req/Tech SDec. I 1 1  Date Dec , 1994 

2 of 2 



STORAGE TANK E M I S S I O N  REPORT 

The ca lcu lat ions f o r  uranium emissions are based on known data where possible and where data f o r  parameters i s  unknown or 
incomplete, conservative values producing a "worst case" condi t ion f o r  emissions are used. 

The condi t ions used t o  determine uranium emissions from the tank are as fo l lows:  

A t  t yp i ca l  tank pressures and temperatures, the vapor pressure of the Uranyl N i t r a t e  so lu t i on  i s  equal t o  tha t  of water. 

Since uranium does not  vaporize a t  storage condi t ions the only  mechanism f o r  uranium loss  from the tank i s  by entrainment 
i n  the aerosol or mis t  generated during l i q u i d  storage and t ransfer .  

Uranium emissions are determined by mu l t i p l y ing  the amount of water l o s t  from the tank by entrainment i n  the aerosol 
o r  mist generated during l i q u i d  storage and t ransfer  by an emission fac to r  determined from laboratory  t e s t s  conducted 
on Lab sample 0-37, Lab #2-9846. 

The emission fac to r  has been determined t o  be 6 x lo-- gU/1 of so lu t ion;  the maximum concentrat ion of uranium entrained 
i n  the vapor from a b o i l i n g  so lu t i on  o f  9% uranyl n i t r a t e  as determined by the laboratory  tes ts .  

Vapor losses from the tank are ca lcu lated using the TANKS software program, version 2.0. 

Maximum emissions are f i v e  times the ca lcu lated annual emissions. 
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I d e n t i f i c a t i o n  
I d e n t i f i c a t i o n  No.: TO85 
C i t y :  Cinc innat i  
State: OH 
Company: FERMCO 
Type o f  Tank: Ve r t i ca l  Fixed Roof 

Tank Oimensions 
Shell Height ( f t ) :  15 
Diameter ( f t ) :  17 
L iqu id  Height ( f t ) :  15 
Avg. L iqu id  Height ( f t ) :  15 
Volume (gal 1 ons) : 25000 
Turnovers: 1 
Net Throughput (gal / y r )  : 25000 

Paint Character is t ics  
Shell Color/Shade: A1 umi num/Diffuse 
She1 1 Condi t i  on : Good 
Roof Col or/Shade: Aluminum/Diffuse 
Roof Condi t i  on : Good ' 

Roof Character is t ics  
Type : Dome 
Height ( f t ) :  0.00 
Radius ( f t )  (Dome Roof): 9.00 
Slope ( f t / f t )  (Cone Roof): 0.0000 

Breather Vent Set t ings 
Vacuum Set t ing ( p s i g ) :  .o .oo  
Pressure Set t ing ( p s i g ) :  0.00 

Meteorological Data Used i n  Emission Calculat ions: 
Ohio 

Dayton, 

TANKS PROGRAM 2.0 
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LIQUID CONTENTS OF STORAGE TANK 
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Liquid 
Vapor Liquid Vapor Daily Liquid Surf. Bulk 

Temperatures (dag F) Temp. Vapor Prarrurer (pria) Mol. Mars Mars  Mol. h . 4 ,  f o r  vapor Pressur 
Mixture/Component Month Avg. Min. Max. (dag F) Avg. Min. Max. Weight Fract. Fract. Weight Calculations 

Sump Water ~ i i  58.05  50.52 67.18 5 0 . 5 0  0.4300 0.4300 0.4300 18.000 18.00 Option 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- -- - - - - ~  -- ~~-~ - ~ - -  -~~ - -~ ~ .~ .~ ~ - 



TANKS PROGRAM 2.0 
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DETAIL CALCUIATIONS (AP-42) 

I 1000 lb UNH 

Annual Emiss ion  C a l c u l a t i o n s  

Stand ing  Losses ( l b ) :  
Vapor Space V o l u r n  (cu  I t): 
Vapor O e n s i t y  ( l b / c u  f t) :  
Vapor Space Eapansion F a c t o r :  
Vented Vapor S a t u r a t i o n  F a c t o r :  

Tank Vaoor Soac. Valvmr 
v a p o r ~ s p a c ; - v o l u ~ - ( ~ u  f t) :  
Tank O i a r n t e r  ( I t ) :  
Vapor Space Outage (ft): 
Tank S h e l l  H e i g h t  ( I t ) :  

Roof Outage ( f t ) :  

Roof Outage ( O m  Roof) 
Roof Outage 
Dome Radius 
S h a l l  Radius ( f t ) :  

Vapor D e n s i t y  
Vapor D e n s i t y  ( l b / c u  f t ) :  
Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor Pressure  a t  O a i l y  Average L i q u i d  
Surface Tamperature ( p s i a ) :  
D a i l y  Avg. L i q u i d  Surface Temp.(deg. R ) :  
D a i l y  Average Ambient Temp. (day. R ) :  
I d e a l  Gas Constan t  R 

( p s i a  c u f t  / ( lb-mole-deg R ) ) :  
L i q u i d  B u l k  Temperature (dag. R ) :  
Tank P a i n t  S o l a r  Absorptance S h e l l ) :  
Tank P a i n t  S o l a r  Absorptance {Roof): 
D a i l y  T o t a l  S o l a r  I n s o l a t i o n  
F a c t o r  (Btu/sqf t^Gday):  

Vapor Space Expansion F a c t o r :  
D a i l y  Vapor Temperature Ran e (d0g.R): 
D a i l y  Vapor Pressure  Range T p s i a ) :  
Brea ther  Vent Press.  S e t t i n g  Range(psia):  
Vapor Pressure  a t  D a i l y  Average L i q u i d  
Surface Temperature ( p s i a ) :  
Vapor Pressure  a t  D a i l y  Minimum L i q u i d  
Sur face  Temperature ( p s i a ) :  
Vapor Pressure  a t  O a i l y  Maximum L i q u i d  
Sur face  Temperature ( p s i a ) :  
D a i l y  Avg. L i q u i d  Surface 
D a i l y  Min.  L i q u i d  Sur face  
D a i l y  Haa. L i q u i d  Sur face  
D a i l y  Ambient Temp. Range 

Average L i q u i d  H e i g h t  ( f t ) :  

Vapor Space Expansion F a c t o r  

URANIUM EMISSIONS 
These cal cul at i ons 
be less than those 

Annual Emissions: 
TO85 

Maxi mum Emi ss i ons : 

24.1853 
801.19 
0.0014 

0.064241 
0.925546 

801.19 
17 

3.53 
15 
I5 

3.53 

3.53 
9 
9 

0.0014 
18.000000 

0.430000 
518.52 
511.57 

10.731 
514.17 

0.60 
0.60 

1160.00 

0.064241 
33.31 

0.000000 
0.00 

0.430000 

0.430000 

0.430000 
518.52 
510.19 
526.85 

19.20 
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EMISSIONS REPORT 
DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42) 

Annual Emiss ion  C a l c u l a t i o n s  
Vented Vapor S a t u r a t i o n  F a c t o r  

Vented Vapor S a t u r a t i o n  F a c t o r :  
Vapor Pressure  a t  D a i l y  Average L i q u i d  
Sur face  Temperature ( p s i a ) :  
Vapor Space Outage (ft): 

Vapor M o l e c u l a r  Waight ( l b / l b - m o l e ) :  
Vapor Pressure  a t  O a i l y  Average L i q u i d  
Sur face  Temperature ( p s i a ) :  
Annual Net Throughput ( g a l / y r ) :  
Turnover Fac tor :  
Maximum L i q u i d  Volume 
Meaimum L i q u i d  H e i g h t  { : t ; t ) :  
Tank D iameter  ( f t ) :  
Working Loss Product F a c t o r :  

Wi thdrawal  Losses ( l b ) :  

T o t a l  Losses ( l b ) :  

TANKS PROGRAM 2.0 
EMISSIONS REPORT - DETAIL FORMAT 
INOIVIDUAL TANK EMISSION TOTALS 

12 16/94 
LACE 4 

0.925546 

0.430000 
3.53 

18.000000 4.6071 

0.430000 
25000 

I. 0000 
3405 

15 
17 

1.00 

28.79 

12/16/90 
PAGE 5 

Annual Emissions Report  

T o t a l :  24.19 0.61 28.79 

are based on conservative estimates, the actual emissions are expected to 
indicated. 

1.73 E-7 lb Ulyear x 5 = 8.64 E-7 lb U/year 




