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RCRA PART B 255 

PERMIT APPLICATION 

SECTION A - PART A PERMIT APPLICATION 
(MODIFIED) 

SEPTEMBER 22, 1989 

FEED MATERIALS PRODUCTION CENTER 
U.S. DEPARTMENT OF ENERGY 

CINCINNATI , OHIO 45239-8705 

U . S . EPA IDENTIFICATION No . OH6890008976 
OHIO EPA PERMIT No. 05-31-0681 

'5 3 



C33!OprLy F!!-i? &e be!-:. i! ar.; c! 
.c)w papinld 6 1 r  ir h t  (*e ID * 
Ccr o f  du y(rr qrr /*o @w I n w m  
dut Aould a w a r j .  prrou prod4 Lt in U*€ 
pr0o.r tltl4n auld brbrr. If t h  tab: 3 . - 

lm 1, t i i ,  V, o m  V i  f u a p t  VI-8 

ltrmr H no I.bsl ha h e n  providd. Rabr to 
thr imtrucriorrr for dotoi# h+m -ip 

FEED CWTERIALS PRODUCTION CENTER 
U.S. DEPARTMENT OF ENERGY 
P.O. BOX 398705 
C I N C I N N A T I ,  OHIO - 4 5 2 3 9 - 8 7 0 5 . -  mlweto ud axrut. you d nol Qlllplmo 

. 

mvR k -le& fuprd/ed. Complete aM 

INSTRUCTIONS: Complete A through J to dnennino whether you need to ubmit my permit application forms to the EPA If you amwr 'yu'to m y  
quatiow you must Prbmit thb form m d  the arpplemnnrl form I h d  in thc ptnntharir following the qusrtioh Mark "X" in the box in t h e  third column 
if the cupplementd form is rttahrd. I f  you a m r  "no" to each question, you need not mbmit MY of them formr You may a m  "no. ii your utivii 

! 
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i b rxclujrd from p m i t  nquinmonts; as Settion C of the inttructiont Sse dm, swb'on 0 of the imauctlow for bofinitiorn of bold-frad 8mt . 
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NOT one of thn 28 
lrrrtructions md which will potmtiatly omit 260 tom 

y r r  of r y  rir p~llutrnt rrpulotod urdor tho C b n  
Air A d  ~ n d  nwv rtfm 01 k kcstsd in an a i m  
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i 

J. h this facility 0 
w d the 28 indunrial otcgoricr lined in the in- 
otWw md which will potentially emit 100 tons 
por y r r  of ow rir pollutant npuloted under t h o  I Clan Air A a  rnd m y  o f f a t  01 be loated in on 
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255 

LOCATION OF RCRA TREATHENT, STORAGE, AND DISPOSAL FACILITIES 

A = Waste Pit No. 4 (Inactive) D 170' x 320' x 400' x 320 
B = Building 83 x Storage Warehouse S 250' x 900' 
C = Proposed RCRA Warehouse S 80' x 120' 
D = Trane Thermal Liquid Incinerator (Inactive) T 52' x 50' 
E = Plant 2/3 Storage Pad (Inactive) S 105' x 45' 
F = Plant 8 Warehouse S 60' x 170' 
G = Barium Chloride Salt Treatment Facility (Inactive) T 75' x 50' 
H = Tank for Bulk Storage of Solvents, T-5  (Inactive) S 10' x Diameter 
H = Tank for Bulk Storage of Solvents, T-6 (Inactive) S 10' x Diameter 
I = Pilot Plant Warehouse S 62' x 7 '  
J = K C - 2  Warehouse - Bay 5 S 70' x 36' 
J = KC-2 Warehouse - Bay 6 S 70' x 36' 
J = KC-2  Warehouse - Bay 7 S 20' x 70' 
K = Plant 9 Warehouse S 60' x 170' 
L = Storage Pad North of Plant 6 (Inactive) S 8 '  x 40' 
1 = Plant 6 Warehouse S 100' x 170' 

N = Plant 1 Storage Pad (Inactive) S 675' x 750' 

D = Disposal 
S = Storage 
T = Treatment 

62 



r 

X I .  HAPS 255 

There are seventeen (17) RCRA Storage, Treatment, or Disposal Units at the Feed Materials 
Production Center (FMPC). They are shown on the topographic maps provided and 
identified/classified on a separate sheet. 

The only drinking water wells within one-quarter mile of the production or Waste Pit Areas 
are those that supply the FMPC. On the topographic maps provided they are shown as 
Production Wells #1 through #3. Those offsite drinking water wells which are located within 
the limits o f  these maps have been shown. Owner/User information i s  provided on a separate 
sheet. 

Within the bounds of the FMPC, no continuously flowing springs are known to exist. 
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FEED MATERIALS PRODUCTION CENTER 
U.S. DEPARTMENT OF ENERGY 255 

OFFSITE DRINKING WATER WELLS 

Locat ion*  S a m 1  i na Poi  nt** Ownerflser 

307 10 Best Panel Homes 
11301 Paddy's Run Road 
Hamilton, OH 45013 

310 11 

 

311 A & B 12 & 26 

 

402 13  

 

401 14 

 

309 22 
 

308 30 gh  
  
 

212 NA Schaefer Box Company 
11875 Paddy's Run Road 
Hamilton, OH 45013 

322 NA Hol t 
11521 Paddy's Run Road 
Hamilton, OH 45013 

*Dames & Moore Well Users Inventory 
**WMCO Monitoring Site 

OUTFALL LOCATION 

Outfall No. Lati tude Lonai tude Recei vi na Water 
Deg Min Sec Deg Min Sec 

00 1 

002 

39 17 53 84 40 48 Great Miami River 

39 17 36 84 41 21 Storm Sewer Outfall Ditch 
to Paddy's Run 



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

5. PROCESS CODE - Enter the  code from the list of proen codes below that best d w r i b e s  each procm to be used at t h e  facility. Ten lines are provided fo 
enterin? coda. If more liner are needed. enter the codclrl in the apes provided. I f  a prOc?ss will be used that is not included in the list of coder klour, thc 
W r i b  the  procpu (including i c ~  desip c q ~ u i t y )  in the SQgscr povidsd on the f w m  fltm Ill-c/. 

1. PRGCESS DESiGN CAPACITY - Foc each cede antared in column A mter the capscity of the procsu. 
1. AMOUNT - Enter the mount. 
2. UKlT OF MEASURE - For gCh amount entersd in column B(1I. anter the code from tho lin of unit meesun code, blow that deraik, the unit of 

measure uwd.  Only the units of masure that am list& blow should be u d .  
PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

PA Q E S S  E TY P- CODF D V T Y  

T O 1  G A L L O N S  CLR D A Y  OR 
L I T E R S  C L R  D A Y  

slor#r: f ~ t m a n t :  

W A S T L  C l L L  801 CUOlC Y A R D S  O R  8 U R F A C L  I M C O U N D M L N T  Toa CALLONS PER D A Y  O R  

C O N T A I N C R  (borr.1. dmm.  8 k . )  801 G A L L O N S  OR L l T f R 8  TANM 
T A N K  SO2 G A L L O N S  OR L I T E R 8  

CUDIC M L T L R S  L I T E R S  C L R  D A Y  
8UWFACC I M C O U N D M L N T  804 G A L L O N S  OR LITER8 I N C I N L R A T O R  TOJ T O N S  C E R  H O U R  OR 

oirpa41: G A L L O N S  C L R  H O U R  O R  

,ANDf ILL  D e 0  ACRE-FEET ( f h r  uolumr thof OTHLR (vr; f o r p h  riC01. chrmicd. TQ4 . G A L L O N S  C E R  D A Y  O R  

M E T R I C  T O N S  CER H O U R :  

L I T L R S  C L R  U O U R  

L I T E R S  C L R  D A Y  

NJLCTION W C L L  0 7 )  G A L L O N S  OR L l T L W 8  

would eowr on. dcrr lo a thrrmol or bio log ieo~t r rohrnf  
procrrrcr no1 occum'ni in t o n b ,  
rurfocr impoundmrntr or incine- 

L A N D  ACCLICATION D O 1  ACRES OR WCCTARLS atom. Drrcdbr thr prOCrbM0 in 
O C E A N  D lSCOSAL D l 2  G A L L O N S  C L R  D A Y  O R  lhc rpocr provided; Ilrm I l l - C . )  

8 U R F A C L  I M C O U N O M L N T  0.8 G A L L O N S  OR L l T L R 8  

drpth o f o n r  f o o l )  O R  
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V. FACILITY DRAWING 255 

The Feed Materials Production Center is located on a 1,050 acre Federal 
Reservation in Hamilton and Butler Counties in Ohio, it is approximately 20 
-miles N.W. o f  downtown Cincinnati ,-midway-between Ross,. Ohio and Fernald, Ohio. 
Due to the size of the FMPC, two maps have been provided to indicate the Waste 
Management units and their boundaries. The first map describes the boundaries 
of the FMPC reservation and the second map shows the location and boundaries of  
each Waste Management unit within the 136 acre FMPC Production Area. 
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V I .  PHOTOGiRAPHS 
255 

Photographs on all  past, present, and future Treatment, Storage or Disposal Areas 
are identified on the following pages. 
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PERMIT LIST 

Pursuant t o  the  Code o f  Federal Regulations 40, Par t  270.13, t h e  fo l l ow ing  i s  
a l i s t  o f  a l l  permi ts  o r  cons t ruc t ion  approvals rece ived o r  app l ied  f o r  under 

the  spec i f i ed  programs: _ -  

Hazardous Waste Management Program under RCRA 

Par t  A Permit App l i ca t i on  7/7/84 
Revision 1 
Revision 2 
Revision 3 
Revision 4 
Revision 5 7/27/88 
Revision 6 3/22/89 

Part  B Permit Appl i c a t i o n  

C 1  osure P1 ans: 

11/85 

Bar i  um Chlor ide Treatment 

Trane I n c i n e r a t o r  2 1  18/88 
Waste P i t  No. 4 9/28/87 

Faci 1 i t y  9/3/87 

Underground I n j e c t i o n  Control Program (UIC) under t h e  SWDA 

None 

Nat ional  Po l l u tan t  Discharge E l im ina t ion  System (NPDES) program 
under CWA 

OH0009580 

Prevention o f  S i g n i f i c a n t  De te r io ra t i on  (PSD) program under the - - .  
Clean A i r  Act  

None 

Nonattainment Program under the  Clean A i r  Act 

None 

Nat ional  Emission Standards f o r  Hazardous A i r  Po i t a n t s  (N 
preconst ruct ion approval under the  Clean A i r  Ac t  

SHAPs) 

NESHAP approval o f  cons t ruc t ion  received from EPA f o r  t h e  fo l lowing:  
1. 
2.  Thorium Repackaging, 8/10/88 

UF, t o  UF, Reduction Fac i l  i t y  #2, 8/10/88 



7)  

8) 

9) 

1. 

2 .  

3 .  

4 .  
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PERMIT LIST (cont.) 

NESHAP applications for approval of construction submitted for the 
fol 1 owi ng : 

1. 
2 .  
3 .  
4 .  
5 .  
6 .  
7.  
8.  
9 .  
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

Ingot 0. D. Lathe, 8/10/88 
Plasma Spray Crucible Coating Station, 8/10/88 
Crucible Grit Blaster, 8/10/88 
West Wagner Cold Saw, 8/10/88 
Graphite Wagner Cold Saw, 8/10/88 
W. Mold Reconditioning Booth, 8/10/88 
W. Remelt Crucible Lid Cleaner, 8/10/88 
Flat Ingot Model 4 Milling Machine, 8/10/88 
Flat Ingot Model 4A Milling Machine, 8/10/88 
Flat Ingot Model 48 Milling Machine, 8/10/88 
Flat Ingot 425-20 Milling Machine, 8/10/88 
Flat Ingot No. 6 Milling Machine, 8/10/88 
Flat Ingot K&T A Milling Machine, 8/10/88 
Flat Ingot K&T B Milling Machine, 8/10/88 
Graphite Milling Machine, 11/23/88 
Plant 6 Sump and Waste Treatment System, 11/23/88 
Plant 6 Scrap Pickling Project, 12/15/88 

Ocean Dumping permits under the Marine Protection Research and 
Sanctuaries Act 

None 

Dredge or Fill permits under Section 404 o f  the CWA 

None 

Other relevant environmental permits, including State Permits 

State of Ohio 05-31-0681 

Wastewater Treatment Faci 1 i ty 
Ohio EPA Permits-To-Install (PTIs) 

Pr0.i ec t Submitted PTI No. Issued 

Water Pollution Control 4/ 1 1/84 05-1043 NA 

Stormwater/Sp i 1 1 Retention 
Faci 1 i ty 9/30/87 05- 1043 11/18/87 

Process Wastewater 

Biodenitri fication Surge 

Bi odeni tri f i cat i on 3/ 1 1/89 05-3672 4/26/89 

Lagoon Faci 1 i ty 1 1/ 18/87 05 - 2872 12/ 16/87 

5. Plant 6 Sump Reconstruction 3/3 1/87 05-2405 7/27/87 

89 
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PERHIT LIST (cont.) 

P r o j e c t  Submitted PTI No. Issued 

6. Tank Farm Padwater C o l l e c t i o n  
and N e u t r a l i z a t i o n  Sump 11/25/87 05-2873 1/26/88 

7 .  General Sump/Lime Handling 
System 9/ 1/88 05-3368 11/8/88 

8. Modi f ica t ion  Plant  8 Sump 11/22/88 05-3518 1/3/89 

9. Decontamination and Decommis- 
sioning F a c i l i t y  9/ 15/88 05-3390 11/8/89 

FMPC Ohio Air Permits 

- See Attached L i s t  - 

so 
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FIGURE A-2 

UNIT LOCATION ?(Ap - SOUTH SECTION 
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FIGURE A-3 

UNIT LOCATION MAP - NORTH SECTION 
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RCRA PART B 

PERMIT APPLICATION 

SECTION B - FACILITY DESCRIPTION 

SEPTEMBER 22, 1989 

FEED MATERIALS PRODUCTION CENTER 
U.S. DEPARTMENT OF ENERGY 

CINCINNATI , OHIO 45239-8705 

U . S . EPA IDENTIFICATION No . OH6890008976 
OHIO EPA PERMIT No. 05-31-0681 
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SECTION B - FACILITY DESCRIPTION 

Par t  B Permit App l ica t ion  

Fernal d , Ohio 
Feed Mater i  a1 s Production Center 

This  sect ion provides a general desc r ip t i on  o f  t he  FMPC f a c i l i t y  as 4 

requi red by Federal regu la t i on  40 CFR 270.14(b) and Ohio regu la t i on  3745- 
50-44(a)( l ) .  More complete and de ta i l ed  in fo rmat ion  can be found i n  other  
pa r t s  o f  t h i s  permi t  app l i ca t ion .  Sect ion C - 1  contains a waste 
charac ter iza t ion  o f  each o f  t he  hazardous waste streams a t  the  FMPC. 
Sect ion D describes the  s p e c i f i c  process in fo rmat ion  f o r  t he  processes 
used a t  t he  FMPC t o  handle and s to re  RCRA hazardous waste streams and 
rad ioac t i ve  mixed waste streams. 

B - 1  GENERAL DESCRIPTION 

A l l  hazardous waste management u n i t s  i d e n t i f i e d  w i t h i n  t h i s  sec t ion  o f  t he  
permi t  
(FMPC) 
States 
d i r e c t  
Operat 

app l i ca t ion  are located w i t h i n  the  Feed Mater ia ls  Production Center 
f a c i l i t y  boundary. The FMPC i s  owned and operated by the  United 
Department o f  Energy (DOE). Operational guidance and program 
on f o r  t he  FMPC are administered through the  DOE Oak Ridge 
ons O f f i c e  (ORO) Weapons D iv is ion .  

The FMPC i s  located on a 1050-acre Federal Reservation i n  the  Ohio 
count ies o f  Hamilton and But le r .  The FMPC i s  s i t ua ted  approximately 20 
mi les  northwest o f  C inc innat i ,  Ohio between the  small v i l l a g e s  o f  Ross and 
Fernald. Figure B-1  shows the  l o c a t i o n  o f  t he  FMPC r e l a t i v e  t o  the  
surrounding community. (Note: Figures and Tables are located a t  t he  end 
o f  t h i s  section.) 

The FMPC i s  a la rge-sca le  in tegra ted  product ion f a c i l i t y  f o r  supply ing 
uranium metal f o r  t he  DOE defense programs. Because the  FMPC operat ions 
invo lve  uranium, most o f  t he  hazardous waste a t  t he  f a c i l i t y  i s  considered 

REV. 0 0989 B- 1 
109 
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radioactive mixed waste, ie. hazardous waste mixed with radioactive 
material. Only the hazardous component of the radioactive mixed waste is 
regulated under the Resource Conservation and Recovery Act (RCRA) . Unless 
otherwise delineated, all references herein to hazardous waste mean 
radioactive mixed waste. 

Specific radioactive mixed waste streams generated or stored at the FMPC 
include: l,l,l-trichloroethane; barium chloride; oils containing lead 
and/or l,l, 1-trichloroethane; tetrachloroethylene; and other mi scell aneous 
spent halogenated solvents. Degreasing operations onsite are the 
principal source for generation of l,l, 1-trichloroethane. Contaminated 
oils are generated mainly from the FMPC machining operations. RCRA 
regulated burnable wastes such as oils are being stored at the FMPC until 
they can be sent to the K-1435 Incinerator in Oak Ridge, Tennessee.’,This 
incinerator is in the process of being permitted by the United States 
Environmental Protection Agency ,to burn radioactive mixed waste. Once 
permitting is completed, the burnable radioactive mixed waste will be sent 
to Oak Ridge for incineration. Permitting of the incinerator is 
anticipated by January 1990. 

Off-site wastes resulting from DOE programs at other facilities have been 
received at the FMPC. Wastes from these off-site facilities are 
considered radioactive mixed wastes. 

The following describes the radioactive mixed waste Treatment, Storage, 
and Disposal (TSD) units that are or will be located within the FMPC 
facil i ty boundary: 

Plant 6 Warehouse - Buildina 79 (Storaae Unit): This storage unit 
measures 100’ x 170’ and serves as a storage area for hazardous waste. 
The floor space is divided into three areas by means of containment 
dikes. 

REV. 0 0989 B-2 3.10 
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O KC-2 Warehouse. Bavs #5, #6, and #7 (Storaae Unit): This warehouse 

contains three storage bays wherein various hazardous wastes are 
stored. The bays measure 70' x 36', 70' x 36', and 20 
respectively. 

O Pilot Plant Warehouse - Buildina 68 (Storacle Unit): The Pi 
Warehouse - Building 68 is a hazardous waste storage unit. 

x 70', 

ot Plant 
Drums of 

RCRA hazardous waste are stored in a 62' x 7' diked area. This area 
is completely enclosed within the warehouse and accounts for only a 
portion of the warehouse's total available floor space. 

O Plant 8 Warehouse - Buildinq 80 (Storaae Unitl: The unit measures 60' 
x 170'. Built in November 1988, this unit stores drums of radioactive 
mixed ,waste. > 

O Plant 9 Warehouse - Buildina 81 (Storaae Unitl: The unit measures 80' 
x 100' and was completed in November 1988. This unit may store 
radioactive mixed waste. 

ProDosed RCRA Warehouse (Storaae Unitl: This storage unit will 'be 
built on the Plant 1 Storage Pad northeast o f  Plant 1. The unit will 
be a pre-engineered structure (80' x 120') with a paved access leading 
to two electrically operated roll -up steel doors. 

ProDosed Buildina 83X Warehouse (Storaqe Unitl: This warehouse will 
be divided into three areas measuring 80' x 500', 45' x 45', and 50' 
x 160'. It will be used to store radioactive mixed waste. 

Waste Pit #4 (DiSDOSal Unit): This 53,000 yd3 clay-lined covered pit, 
which occupies 2 . 2  acres, operated from 1960 through 1985 as a 
disposal unit for various materials, including process residues, 
noncombustible trash, asbestos, construction rubble and graphite. A 
total of 1.43 x lo6 pounds o f  low-level radioactive waste were disposed 
in this unit. However, during the years from 1981 through 1983, 
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approximately 23,500 pounds of  barium c h l o r i d e  (BaCl,), a hazardous 
waste sa l t  shipped t o  the FMPC from RMI, were buried i n  the p i t .  The 
presence o f  barium (Ba) i n  this u n i t  i n  concen t r a t ions  above the 
t o x i c i t y  limits o f  g r e a t e r  than 100 p a r t s  p e r  m i l l i o n  (ppm) s u b j e c t s  
this u n i t  t o  RCRA r egu la t ions .  In t e r im  c l o s u r e  o f  t h i s  u n i t  was 
completed i n  J u l y  1989, w i t h  the c o n s t r u c t i o n  o f  a c l a y  cap  and 
instal 1 a t  i on of a f l  exi bl e membrane cover ing  . 

B u l k  Solvent  S toraqe  Tank. T-5 [S toraqe  U n i t l :  This above-ground u n i t ,  
l o c a t e d  west o f  the P i l o t  P l an t ,  has a t o t a l  s t o r a g e  c a p a c i t y  of  10,000 
g a l l o n s .  This u n i t  ceased ope ra t ion  i n  J u l y  1989 when the c o n t e n t s  
were removed and placed i n  drummed i n t e r i m  s t o r a g e  a t  the FMPC. 
In te r im s t o r a g e  o f  the waste will cont inue  u n t i l  such time when the 
wastes can be shipped t o  the K-1435 I n c i n e r a t o r  i n  Oak Ridge, TN f o r  
f inal  d i s p o s i t i o n .  Closure o f  this u n i t  will begin upon approval o f  
the closure plan by the Ohio Environmental P ro tec t ion  Agency (OEPA) .  

B u l k  Solvent  S toraqe  Tank. T-6 (Storaqe  U n i t l :  This  above-ground u n i t  
i s  loca ted  immediately ad jacen t  t o  s t o r a g e  u n i t  T-5 and is  n e a r l y  
i d e n t i c a l  i n  a l l  r e s p e c t s .  Likewise, the l i q u i d  hazardous waste  was 
removed and placed i n  drummed interim s t o r a g e  a t  the FMPC u n t i l  such 
time when i t  can be shipped t o  the K-1435 I n c i n e r a t o r  i n  Oak Ridge, TN 
f o r  f inal  d i s p o s i t i o n .  Closure o f  this u n i t  w i l l  begin fo l lowing  
approval of the c l o s u r e  plan by the OEPA. 

S toraqe  Pad North o f  P lan t  6 (Storacle U n i t ) :  This  small 8’ x 40’ 
conc re t e  pad north o f  P lan t  6 has been i d e n t i f i e d  a s  a hazardous waste 
s t o r a g e  u n i t  because i t  s t o r e d  drums con ta in ing  waste o i l s  con ta in ing  
l ead  and l , l , l - t r i c h l o r o e t h a n e  genera ted  by the FMPC P lan t  6 machining 
operations and furnace  sal t .  Closure o f  this u n i t  will begin fo l lowing  
approval o f  the c l o s u r e  plan by the OEPA. 

P l a n t  1 Storaqe  Pad (S toraqe  U n i t l :  
i r r e g u l a r  shape and measures approximately 375,000 f t2 .  

This conc re t e  s t o r a g e  pad i s  an 
Radioact ive 
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mixed wastes were previously stored here. 
begin following approval of the closure plan by the OEPA. 

Closure of this unit will 

Trane Thermal Liauid Incinerator (Treatment Unit): This unit was used 
to burn radioactive waste oils generated at the FMPC and operated'from 
1980 until May 7, 1986. The oil incinerated in this unit has been 
characterized as radioactive mixed waste because of the presence of 
lead and l,l,l-trichloroethane. Closure of this unit will begin 
pending approval of the closure plan by the Ohio Environmental 
Protection Agency. 

Plant 2/3 Storase Pad (Storaae Unitl: This 105' x 45' unit functioned 
as a dual-purpose staging area for oils, which were to be shipped to 
the DOE K-1435 Incinerator in Oak Ridge, Tennessee or which were to  be 
burned in the adjacent Trane Incinerator at the FMPC. Drummed oil was 
received here from the FMPC machining operations. As described above, 
some of these oils were determined to be radioactive mixed waste 
(containing lead and l,l,l-trichloroethane). Drums of spent TBP and 
kerosene, dust collector residue, and magnesium fluoride were a1 so 
stored on this pad. The Plant 2/3 Storage Pad is being closed as part 
of the Trane Incinerator closure. 

Barium Chloride Waste Salt Treatment Facilitv (Treatment Unit): This 
unit functioned as a pilot scale operation from December 1985, until 
March 1986, (a total run time of four months). A process was developed 
to convert water- soluble barium chloride (BaC1,) to water-insoluble 
barium sulfate (BaSO,) using existing equipment in the FMPC Pilot Plant. 
The process was comprised basically of four tanks, two plate and frame 
filter presses, and associated piping. The process involved digestion 
of the BaC1, in water, filter press removal of uranium, and 
precipitation of BaSO, upon addition of ammonium sulfate ((NH,),SO,). 
During the four-month operational test period, a total of 28 drums 
(18,300 lbs.) of BaC1, were processed and converted into BaSO,. This 
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u n i t  i s  c u r r e n t l y  undergoing c l o s u r e  and w i l l  be c losed '  i n  accordance 
w i t h  an approved c l o s u r e  p lan .  

The l o c a t i o n s  o f  these TSD u n i t s  a r e  presented  i n  Figures  B-2 and B-3, 
which a l s o  a r e  the requi red  topographic  maps. 

8-2 TOPOGRAPHIC DESCRIPTION 

B-2a General Reauirements 

Several  maps and drawings have been provided t o  s a t i s f y  the 
topographic  map requirements  i n  OAC 3745-50-44(A)(19) and 
(B)(3)  and 40 CFR,  270.14(b)(19).  The s i t e  p lan ,  product ion 
f a c i l i t y  boundaries,  and l o c a t i o n s  of a l l  o n - s i t e  bu i ld ings  a r e  
shown i n  Figures  B-2 and B-3. The l o c a t i o n s  of  the TSD 
hazardous waste management units are i d e n t i f i e d  and marked. 

ToDoqraDhy: Figures  8-2 and 8-3 a l s o  show the topography 
o f  the FMPC s i t e  and the surrounding a rea  o f  approximately 
1000 feet beyond the proper ty  l ine.  The topography was made 
by photogrammetric methods from a e r i a l  photographs taken May 
3, 1986, using a 1000 f o o t  g r i d  based upon the Ohio 
coord ina te  system, south zone, C i ty  of  Cinc inna t i  datum, 
coord ina te  values i n  feet x 1000. 

All of the product ion f a c i l i t i e s  a r e  shown on these drawings 
and are o r i e n t e d  i n  a north/south d i r e c t i o n  and occupy 
approximately 136 a c r e s  i n  the center o f  the si te.  
Topographical ly ,  the product ion area i s  on a r e l a t i v e l y  
level plane a t  about 580 fee t  above s e a  l e v e l .  North o f  the 
product ion a rea  the e l e v a t i o n  rises t o  about 700 feet  a t  the 
northern boundary o f  the s i t e .  
edges o f  the s i t e  s lope  toward Paddy's Run t o  an e l e v a t i o n  
of about 550 f e e t .  

The western and southern 
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O One Hundred Year FloodDlain Area: The f l oodp la in  o f  the  

FMPC f a c i l i t y  i s  shown on Figures B-4 and B-5. The 
in format ion was taken from FIRM FLOOD INSURANCE RATE MAP, 
Panel 10 o f  105, (community-panel) number 390204 001 B, 
e f f e c t i v e  date June 1, 1982, and the Weston contour maps 
f i g u r e  8-2 and B-3. The f l oodp la in  i s  explained i n  more 
d e t a i l  i n  Section B-3b. 

. _ _  

Leqal Boundaries: Figures B-4 and B-5  are the  p l a t  p lans 
o f  the FMPC s i t e  and the  surrounding area. The l e g a l  
boundaries are shown on t h i s  drawing. 

O Access Control :  The main access t o  the f a c i l i t y  i s  from 
the  south o f f  W i l l ey  Road about 3300 f e e t  west o f  S ta te  
Route 128. A second access road t o  the  f a c i l i t y  i s  from 
the  no r th  o f f  State Route 126. The main veh ic le  t r a f f i c  
entrance t o  the product ion area i s  located on the  south 
side, through a locked gate t h a t  i s  under 24-hour 
surve i l lance by an armed guard. There i s  a personnel gate 
entrance i n t o  the p l a n t  proper and an entrance through the  
admin is t ra t ion  o f f i c e - - b o t h  are under armed guard. A1 so, 
there  i s  a cons t ruc t ion  entrance t o  the p l a n t  through a 
locked gate located on the  n o r t h  side. When t h i s  gate i s  
open, entrance i n t o  the p l a n t  proper i s  on ly  poss ib le  i f  
other,  i n t e r n a l  gates are open. When both the  no r th  
cons t ruc t ion  gate and i n t e r n a l  gates are open, the  
cons t ruc t ion  gate i s  under constant surve i l lance by an armed 
guard. 

Wind Rose: A wind rose i n d i c a t i n g  the wind speed and 
d i rec t i on ,  based on the  average hour ly  surface wind 
observations taken a t  the  Greater C inc innat i  A i rpo r t ,  i s  
shown on Figure B-4. 
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MaD Or ien ta t ion :  The p lan t  o r i e n t a t i o n  a s  t o  Grid North, 
True North and Magnetic North i s  shown on Figure B-5. 

O I n j e c t i o n  and Withdrawal Wells: There are no known 
i n j e c t i o n  wells loca ted  i n  the v i c i n i t y  o f  the FMPC s i te .  
There a r e  three product ion (withdrawal)  wells loca ted  i n  the 
southwest quadrant  o f  the product ion a r e a  o f  the f a c i l i t y  
shown on Figure B-17. The depth of  each of  the wells i s  210 
feet  and the depth t o  water  of the three wells i s  between 
55 and 60 feet .  All water  used a t  the FMPC f a c i l i t y  i s  
suppl ied  by these product ion wells. Total  water  usage a t  
the FMPC averages approximately 420,000 g a l l o n s  p e r  day; 
pump capac i ty  of  the three wells i s  3,880,000 g a l l o n s  per 
day. 

O f f - s i t e  Wells: Several  p r i v a t e  d r ink ing  water wells w i t h i n  
the 1000 feet  o f  the proper ty  boundary a r e  shown on Figures  
8-2 and B-3. 

ca 

Surface  Water: Sur face  water bodies  w i t h i n  1,000 feet of 
the FMPC inc lude  Paddy's Run and the FMPC storm sewer 
system. Paddy's Run i s  a creek t h a t  runs i n s i d e  and along 
the west FMPC proper ty  l i n e .  

Sur face  water runoff from the product ion,  admin i s t r a t ion ,  
and parking l o t  a r e a s  i s  c o l l e c t e d  i n  a series of  ca t ch  
bas ins  and is  piped through an underground storm sewer 
system. In the 60 inch t r u n k  l i ne  l ead ing  from the 136 a c r e  
product ion a r e a ,  there is  a 14 inch high dam t h a t  d i v e r t s  
f low t o  a low-flow pumping s t a t i o n  having a c a p a c i t y  o f  
approximately 450 g a l l o n  per minute. This s t a t i o n  
d i scha rges  i n t o  a f o r c e  main t h a t  flows e a s t  approximately 
.8 mile and empties i n t o  the Great  Miami River .  
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The overflow from the lift station, along with the flow from 
the downstream administration and parking areas, empties 
into one of two lined retention basins located south of the 
parking lot. The inflow to the basins is controlled by 
sluice gates located at the entrance to each basin. While 
water is flowing into the on-line basin, the water, which 
was previously collected in the off-line basin, is allowed 
to remain in the basin for 24 hours to allow suspended 
solids to settle. After 24 hours the off-line settled basin 
is emptied by pumping into a force main to the river by a 
300 gallons per minute (gpm) pump. After the off-line basin 
is emptied, the basin sluice gates are reconfigured and the 
active basin is taken off-line for settling. The basins are 
designed to hold a 10-year 24-hour rainfall runoff. One 
basin has a capacity of 6.0 x lo6 gallons and the second has 
a capacity of 4.2 x lo6 gallons. In the event of overfill o f  
the two basins, there is an overflow spillway that empties 
into the adjacent drainage ditch that discharges to Paddy's 
Run. 

In case of an emergency, the lift station flow is either 
diverted to the general sump or is shut down, and all of the 
flow is directed to the online retention basin. The water 
in the retention basins can likewise be delivered to the 
general sump where it is treated as required and tested 
before it is sent to the Great Miami River. 

The surface water from the surfaces of Waste Storage Pits 
1, 2, 3, and 5 flows by gravity into the FMPC clearwell, an 
in-ground clay-lined basin. From there it is pumped into 
the Biosurge Lagoon, a flow equalization basin. Water 
collected in Waste Storage Pit 6 is likewise pumped to the 
Biosurge Lagoon. The water is pumped from the Biosurge 
Lagoon into the Biodenitrification treatment system, after 

. 
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which it is directed into the general sump for pretreatment. 
The water subsequently goes through the sewage treatment 
plant and is discharged into the Great Miami River. 

Surroundina land Use: The surrounding area land usages are- 
shown on Figures B-4 and B-5. The major economic activities 
in the area are dairy farming, agricultural production, 
raising beef cattle, and small industry. Major farm crops 
include sweet corn, field corn, soybeans, and wheat. 

Population distribution located within a 10 mile radius of 
the FMPC facility is shown by compass sector in Table B-1. 

Hazardous Waste Manaaement Units: The FMPC hazardous waste 
treatment, storage and disposal units are identified in 
Section B-1 and shown on Figures B-2 and 6-3. 

Buildina and Structures: All buildings and major structures 
located within the production area of the FMPC are shown and 
identified on Figure B-6, Production Area Plot Plan. 

Sanitary and Process Sewers: The FMPC has separate process 
and sanitary sewer systems. All process and sanitary sewer 
waters are eventually sent to the NPDES-permi tted, on-site 
wastewater treatment facil ities. The FMPC sanitary 
treatment plant is a typical trickling filter type system 
consisting of a grit chamber, primary settling, trick1 ing 
filters, secondary settling, and ultraviolet disinfection. 
There are also aerobic sludge digestion and sludge drying 
beds. The design capacity of the treatment plant is 500,000 
gallons per day while the average flow per day is 125,000 
gal 1 ons. The sewage treatment faci 1 i ty di scharges into the 
Great Miami River. 
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O Traffic Information: The plant-wide road system is shown 

on Figures B-4, B-5 and B-6. Detailed traffic information 
is given in Section B-4. 

7 
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loading and unloading areas of each of the treatment, 
storage, and disposal units located at the FMPC can be found 
i n Section F-4, Preventive Procedures, Structures , and 
Equ i pmen t . 

O Fire Control Facilities: Fire control facilities, including 
fire equipment, hydrants, and fire extinguishers are 
discussed in Section G, Contingency Plan. 

B-2b Additional Reauirements for Land DisDosal Facilities 

The FMPC Waste Pit 4 is listed landfill disposal unit for 
hazardous waste. Waste Pit No. 4 is a 53,000 cubic yard 
clay-lined pit located between the production area and the 
western boundary of the site. The location and topography of 
Waste Pit No.4 is shown in Figure B-2. 

ProDertv Boundaries: The legal boundaries are shown on 
Figure B-4 and B-5. The proposed point of compliance is 
illustrated on Figure B-7. 

Groundwater Monitorinq Well Locations: As part of the 
groundwater monitoring program at the FMPC, 9 RCRA 
monitoring wells, shown in Figure 8-7, have been drilled in 
the Waste Pit Storage Area. The well network, designated 
as part of the Assessment Monitoring Program, enables 
representative groundwater samples to be coll ected from the 
till and three depths in the sand and gravel aquifer. These 
wells are located upgradient and downgradient of the waste 
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pit area. Detailed information is discussed in Section E 
of the RCRA Permit Appl ication. 

O Groundwater Flow Direction and Rate: Groundwater in the 
till in the eastern section of the FMPC-site generally flows 
from the north east in a southwesterly direction at a rate 
of .001 to .3 feet per day. There is also a mound in the 
western portion of the waste pit area that has a radial flow 
from it. 

. -  

In the sand and gravel aquifer the groundwater flow tends 
generally eastward to southeastward across the waste pit 
area. The rate of flow is approximately 2.5 to 3 feet per 
day. figures B-8 and B-9 prepared for the Fernald RI/FS 
U.S. Department of Energy, Oak Ridge Operations by Advance 
Science Inc., show the water level contours and indicate the 
di recti on of groundwater fl ow. 

Using site boring logs and related information, three cross 
sections have been created to depict subsurface conditions 
at specific locations in the waste pit areas. Figure B-10 
shows the location where sections A-A’, B-B’ and C-C’ were 
taken. The actual cross sections are shown in Figures B- 
11, B-12 and 8-13. Descriptions of the subsurface strata 
and the aquifers as indicated in the hydrogeologic cross 
sections are found in Section E.  
No plume o f  RCRA constituent contaminated groundwater has 
been delineated at the FMPC. 
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6-3 Location Information 

B-3a Seismic Considerations 

The OAC Title 3745 Chapter 50-44 and 40 CFR, 264, Appendix V I  
do not require the applicant to address seismic considerations. 

B-3b 100-Year F1 oodDl ain Standard 

The eastern boundary of the site is located approximately 3/4 
of a mile west of the Great Miami River (GMR). The 100 year 
floodplain elevation of the GMR nearest the FMPC is 
approximately 548 feet above mean sea level. The information 
is taken from FIRM Flood Insurance Rate Map, Panel 10 of 105, 
(community-panel number 390204 001 B), effective date June 1, 
1982 and the Weston topography maps of May 3, 1986, Figures B- 
2 and 8-3. The boundaries for Hamilton County in the area of 
FMPC are shown on Figure 6-4 and 6-5. 

The cross-hatched areas of the map, as shown in Figures 6-4 and 
6-5, are those within the 100 year floodplain (zone A). A 
narrow band along the western side of the site is within the 
100 year floodplain of Paddy’s Run. The remainder of the 
facility is in Zone C (Areas of minimal flooding). The FMPC 
hazardous waste management units are located above the 100-year 
floodplain of the Great Miami River and Paddy’s Run. 
Therefore, there is no need to provide flood control barriers. 

B-3b(l) Demonstration of ComDliance 

The FMPC RCRA waste management units are located outside the 
100-year fl oodpl ai n. 
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B-3b( 1) (a) F1 ood Proof i na and F1 ood Protection Measures 

This section is  not  required. 

B-3b(l)(b) Flood Plan 

This section i s  not  required. 

B-3b(2) Waiver 

This section i s  not  required. 

B-3b(3) P1 an for  Future ComDl iance w i t h  FloodDl ain Standard 

This section i s  not required. 

B-4 Traff ic  Information 

The primary entrance t o  the FMPC f a c i l i t y  i s  located a t  the south side of 
the s i t e .  This entrance i s  off  of Willey Road (which i s  off of State  
Route 128). Plant personnel, contractors, and some shipments are received 
through t h i s  entrance. I t  i s  approximately . 5  miles from this entrance 
t o  Willey Road. A secondary entrance i s  located on the eas t  s ide of the 
s i t e  on an access road between the primary entrance and Sta te  Route 126. 
This entrance i s  ident i f ied as the Receiving Building for  miscellaneous 
receipts .  A t h i r d  entrance t o  the s i t e  i s  no t  used except in case of 
emergencies and i s  located a t  the north side of the s i t e .  This gate could 
be used, i f  i t  i s  absolutely necessary, for  transporting waste o f f - s i t e  
or on-site. This entrance i s  off  of State  Route 126 which in te rsec ts  with 
S ta te  Route 128 a t  Ross, Ohio, northeast of the DOE/FMPC f a c i l i t y .  State  
Routes 126, 128, and Willey Road are school bus routes and are well 
t ravel led and marked highways with speed l imi t s  of 55 miles per hour 
(Figure B-14). 
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Access t o  the f a c i l i t y  i s  limited by perimeter fences and gates under 
continuous 24 hour, 7-day per week control by armed securi ty  patrolmen as 
described in Section F-1, Security. 

- .  

Production ' fac i l i t i es  a t  the FMPC are located on approximately a 136 acre 
area. Waste generation varies according t o  production and remedial 
a c t i v i t i e s  a t  the f a c i l i t y  as will transportation of wastes. Figures 
B-2  and 8-3 identify RCRA hazardous waste storage areas and Figure 8-15 
shows an example of a t r a f f i c  route for  transportation of hazardous waste. 
Traff ic  control signals within the FMPC f a c i l i t y  consist  of stop signs, 
yield signs, and speed l imi t  signs (Figure B-16). All main roads within 
the plant s i t e  are  two-way with an in-plant speed l imi t  of 20 mph. Access 
roads have speed l imi t s  of 40 mph. There are no stacking or turning lanes 
within the plant. Within the s i t e  vehicles consist  primarily of trucks, 
4-wheel t r a i  1 e rs ,  other company personnel transport  vehicles, and 
industr ia l  equipment. All employee vehicles are confined t o  the parking 
l o t s  and entrance roads. The number of vehicles on plant roads varies 
from none t o  several depending on the time of day; however, vehicle 
t r a f f i c  i s  normally l i gh t .  

RCRA waste shipments t o  and from the s i t e  vary, depending on the following 
factors  : 

Rate of production 
Capacity of FMPC hazardous waste storage 

mixed waste 
Remedial ac t iv i t i e s .  

O Availabil i ty of o f f - s i t e  treatment/disposal for radioactive 

Waste shipments t o  the s i t e  currently number approximately two per year. 
Other on-site t r a f f i c  movement includes waste shipments from s a t e l l i t e  
accumulation areas t o  RCRA storage areas. Other waste movement, from 
storage area t o  storage area,  i s  no t  a normal o r  scheduled ac t iv i ty  and, 
t h u s ,  cannot be planned regularly. FMPC bases i t s  selection of waste 
movement routes on the shortest route, the best road, and the l eas t  
populated area, when possible. Most roadways are  a lso used fo r  pedestrian 

REV. 0 0989 B-15 1-23 



255 
traffic, therefore, caution is used in movement of wastes to ensure that 
loads are secured and will not endanger pedestrian traffic. 

Existing on-site roads at the FMPC consist of two inches of bituminous 
concrete pavement (blacktop) overlaid on a 6 to 8 inch reinforced concrete 
slab pavement. The slab pavement is overlaid on 6 to 12 inches of 
compacted aggregate base. All new major roads are constructed of a 
similar cross section as the existing roads or of an asphaltic concrete 
surface wearing course overlaid on a stabil ized aggregate base course. 
Maintenance of the FMPC’s road system is conducted under FMPC’s yearly 
program of road upgrading, which is conducted by Maintenance Operations 
and will consist of repaving or replacement, as needed. 

All on-site roads are capable of bearing loads up to allowable state 
highway 1 imitations of 80,000 pounds. On-site hazardous waste is moved 
on 4-wheel trailers with a maximum of eight drums per trailer properly 
marked, labeled, and secured together for safe transport. These 4-wheel 
trailers are flat beds with four small wheels and a tongue on the front 
for pulling and are pulled by a tow motor. All drums are loaded using a 
fork lift. Off-site shipments are loaded into semi-trailers at the 
storage area or at the loading dock. These semi-trailers normally weigh 
up to 32,000 lbs. and are loaded with about 45,000 lbs. o f  wastes when 
transporting off-site. They can haul up to 95 drums if the weight limits 
are met; however, the number of drums depends upon each drum’s individual 
weight, which averages about 600 lbs. The loaded vehicle of hazardous 
waste exits the facility through the south entrance. Because the on-site 
roads are capable of bearing loads of 80,000 pounds, the plant and access 
roads can easily bear the weight of the waste hauling trucks. 

Loading and unloading of hazardous wastes occurs at all FMPC waste 
generation, satellite accumulation, and storage areas for on-site 
movement. The waste storage locations at the FMPC include the areas 
designated in Section D of the application. Loading and unloading of 
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hazardous wastes is performed by qualified and RCRA-trained operators. 
Loading and unloading activities take place at specified loading docks at 
designated generation, accumulation, or storage facilities. Movement of 
wastes off-site sometimes requires wastes to be moved to the loading dock, 
where they are loaded onto semi-trailers. Wastes to be shipped off-site . _  

depart the FMPC via the south entrance. Wastes received for storage at 
the FMPC are unloaded at the designated storage area or the loading dock 
on 2nd Street. 

Routes and distances from generation and satellite accumulation areas to 
FMPC hazardous waste storage units will vary according to the generation 
of wastes. Figure B-16 illustrates an example traffic route from a 
generation point to an FMPC RCRA storage facility, and from the storage 
facility through the south entrance to an off-site destination. 

The enclosed traffic information is intended to make hazardous waste 
transport on-site and off-site at the FMPC as safe as possible, in 
compliance with all Transportation and Safety requirements, and as 
expedient as possible. 
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TABLE B-1  
POPULATION DISTRIBUTION 

WITHIN 10 MILES OF THE FMPC FACILITY 

Compass 
Sector 

N 
NNE 
NE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
NW 
NNW 

Estimated Populat ion 

0-8 km 
0-5 m i  

445 
221 
489 
512 
713 

1,606 
985 
669 
390 
185 
440 
519 
157 
511 
519 

TOTALS 10,850 

8-16 km 
5-10 m i  

3,395 
18,959 
32,001 
40,770 
54,533 
36,467 
28,932 
19,214 
4,217 
2,957 
4,961 
1,765 
1,361 
1,433 
1,134 

TOTALS I N  ALL SECTORS: 288,709 
277,859 

Based on "Report o f  Findings, Populat ion Studies 
f o r  DOE, Feed Mater ia ls  Production Center, Near 
Fernald, Ohio", May 18, 1981. 
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FIGURE 8-8 
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FIGURE 6-10 

:ROSS SECTION 

255 



Figure B-10 (continued) 255 



HYDROGEOLOGIC CROSS SECTION A-A' - 
EAST 

1-1' * H - H '  A' 
-I- 

- 

- U N D I F F E R E N T I A T E D  TILL 

APPROXIMATE E X I S T  
GROUNO SURFACE 

- 
C T E D  

- 
. -  -- 

I I I I I I 
I I I I I I I 

I - -- -- -- A- -- 
--- --- --- - 

I I 

- 
d 

VERTICAL EXAGGEAATION 20 X - 

NOTE : 

FOR LCCATION GF CROSS SECTION 
A -A'  SEE FlGUiiE 8-10. 

900 

850 . 

800 

7 5 0  

730 5 
tn 
E 

650 - 
I- 
W 

600 .W 
Ir, 

z 5 5 0  0 

l- 

500 > 
W 
-I 
W 

- 
- 
a 

450 

400 

350 

300 

250 

LEGEND: 

- . :l O P E N  ' I N T E R V A L .  

LC WATER LEVELS 

THRU 4/11/86.) 
(hl E ASUR ED 3 / 2 7 /  86 

t .. . .  
REFERENCES: I- 

MO 01 FI E 0 FROM U. S.G. S. PRO FE SS IO SA L 
PAPER NO. 6 0 9 - A  U S I N G  A V A L I A B L E  OHIO 
STATE WATER WELL RECOROS,  SOWC 
VIATER WELL OATA, DAMES A N 0  h!COAE 

C E N T E R  G R O U N O  WATER STUOY T A S K S  
A AND C REFORTS A N 0  I T  GORING LOGS. 
FIGURE A O A P T E O  E O M  FSNALD LlT1GATt;CN 

U.S. OCPART!hEZ(T OF ENERGY 6 Y .  
I f  CORPORATION, NOVEMBE3,1936. 

DOE, F E E 0  talATERIALS PAOOUCT10tl 

ORA'eVING NO. 303053-816. PREPARED FOR 

FIGURE 8-91 

HY 0 R 0 GEO LOG I C 
CROSS SECTION A-AB 

a- 837 



955 Y C  

WE ST 
A 8- 8' c-  c' 

9uo 

850 

800 

750 

700 

650 

600 

s5c 

5 o C  

4 5c 

40C 

3 5( 

304 

23 

I I 
I - I 

FMPC - . d 
FMPC- IS 

(PRO J ECl EO - .  4 SO' - 
BORING C-2 

600' SOUTH 

FMPC-5 

(PROJECTEC 
I -. 

(PROJECT E 0 
s 0' sou 1 H 

- 
FMPC-3 

(PROJECT EO 
200' SOUTH) 

IH) 
F M P C - I D  

'ROJECTEO . -I 
00' S O U T H )  I T -  4 

F hlPC- PI (PROJECTED 
1 P RO JEC 1 E 0 12 SO' SOUTH) 

0' NORTH) 

I 
F i g u r e  B-11 (continued) 

CROSS SECTION A-A' 
(LOOKING (YORTH) 

VERTICAL SCALE 



F I G U R E  8-12 

HYOROGEOLOGIC CROSS S E C T I O N  8-8' 

SOUTH 
E -  # E'  F -  F '  G-G' 8' 

I 
I 
I 

800 

7 50  

I) 
1 - 

18-1 
(PaOJECTED 

70 0 

650 

I 
H-115' 

PROJECTEO 

LEGEND: 

OPEN INTERI'AL 

WATER LEVELS 
(MEASURED 3/27/86 
TO 4/1 1/86.] 

n 

-I 
v) 

E 

I- 
W 
W 
IL 

z 
0 

4 > 

Y 

- 550 

so0 p 

450  
w 

c 
0 3  

CL 

c 400 
c 

Lz- U R E F E  R ENCES: 
350 U.S.G.S PROFESSIOI IAL F I F E A  tlo7635-A 

OHIO STATE WATEi3 WELL RECORDS,SOYIC 
WATER WELL OATA,GAMES ANO!JOORE 
OOE, FEED M A T E R I A L S  PROCUCTION 
CENTER GROUND WATER STUDY TASK C 
R E P O R T  AND I T  BORING LOGS. 

300 

FIGURE AOAPTEO FROM FERNACO LlTlGATlC 
ORAWING N0 .303063-817 .  PREPAREO FOR 
U.S. OEPARTMENT OF ENERGY 9 Y  
I T  CORPORATION, NOVEMBER, 1986. 

V E R TIC A L E X AG G E R AT IO N 20 X I  

FIGURE 8-12 

FCR LOCATION OF CROSS SECTION 
8-8'SEE FIGURE 8-10. 

HY OROGEO LOG IC 
CROSS SECTION 8-8, 

8 
PREPAREO FOR 

FERNALO R I /  FS 
U.S. OEPART!M€NT OF ENERGY 
OAK R l O G E  OPERATIONS 



255 

NORTH 
8 c- c' A- A' 0- 0' 

I 150 I t I 
I 

100 

' 50  

too 

350 

SO 0 

550 

500 

450 

400 

350 

300 

- 250 
Figure B-12 (continued) 

CROSS SECTION 6-6' - 
(LOOKING EAST) 

VERTICAL SCALE 

HORIZONTAL S C A L E  
f 
0 2000 . 4000 FEET 

l4 It 
I c c  



FIGURE 6-13 ~ 

HYDROGEOLOGIC CROSS SECTION C-C' 

255 

IG - 

- 
- 
- 

- 
- 
- 
- 
- 
- 

SOUTHEAST 
0 -  0' E- E' C' 

7 5 0  

n 

-I 
700 cn 

E 
Y 

650 
W 
LL. 

z 
0 

600 

- 
550 

a > 
500 

b.I 

450 

400 

350 

300 - 

A P P R OX I PJA TE E X  I S TIN 
G R O U t l D  SURFACE 

UNOIFFERENTUTE 
T ILL  

4 800 

VERTICAL EXAGGERATION 2 0 X  A 250 

NOTE: 

FOR ,LOCATION OF CROSS SECTION 
C-C SEE FIGURE BilOI 

LEGEND: 

OPEN INTERVAL 

1, WATER LEVELS 
( M E A S U R E 0 3/2 7/ 9 6 
T H R U  4/11/96.) 

I-1 
00 
yr, 

REFERENCES: 
U.S.G.S. PROFESSIONAL PAP& No.605  
OHIO STATE WATER WELL RECORDS,SOW 
WATER WELL DATA DAMES AN0 M O O R E  

CENTER GROUND WATER STUDY TASK C 
REPORT TASK C REPORT, A X 0  I T  B O R l N  
LOGS. 

OOE, FEEO M A T E R I A L S  P R O D U C T I O N  

FIGURE AOAPTEO FROM FERNdLO ClTlGAT 

I T  CORPORATION, ?iOVEMaER, 1336. 

ORAWING NO. 303063-818. PREPARE0 FOR 
U.S. OEPARTMENT OF ENERGY ar 

FIGURE 6-13 

HY 0 R OS € 9  La G iC 
CRCSS SECTION C-C' 

PREPARE0 FOR 

F E R N A L O  RI/FS 
U.S. O E P A R T M E N T  3F EtIERCY 

O A K  RlOGE O P E R A T I O N S  

1.39 
. . . Creating a Safer Tomorrc 



255 
NORTHWEST 

C B- 6' A- A' 
850 7 I I 

tn 
B 
k 
IJ 
W 
LL -600 

2 550 + 
4 > 

W 

€50  

i 

y 500 

450 

400 

350 

300 

F M P C  c c 

STATE WELL No. 5 
(PRO JECTEO 

~OO'NORTHEAST) 

STATE WELL No. 4 F M  PC- I2 
(PpWECTED (PRO 3 ECTEO 

$00 NORTHEAST) 1 200' SOUTHWEST) 

750,  

700 n 

4 

- 
- 
- 
- 
- 
1. 
- 
- 

Sl 

- 
Figure B-13 (continued) 

2so L 

CROSS SECTION C-C 
(LOOK I NG NO RT H E A ST) 

VERTICAL SCALE 

HORIZONTAL SCALE 
L 
i 2000 4005 F E  

1 1984 IT CORPOAATICW 
ALL COPVRICIHTS RESERVED -- -... . -  .... -. _ - . _  ._  



FIGURE B-14 
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EXAMPLE TRAFFIC 
ROUTES FOR HAZARWUS 
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I . Figure B-17 (continued) 
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