
7112 R-023-204.19 

SUBMTTAL OF AMENDMENT TO ADD THE NITRIC ACID/RESIDUAL 
WASTE PROJECT TO THE URANYL NITRATE HEXAHYDRATE REMOVAL 

NITRATE PROJECT SPECIFIC PLAN 
ACTION WORK PLAN AND RESUBMITTAL OF TANK T-2 THORIUM 

0811 5/95 

DOE-I 360-95 
DOE-FN EPAS 
200 
PSP 



DeDartmani c i  Energy 
iernaid Environmental Management Project 

P. 0. 3ox 528705 
Cincinnati. Ohio 45253-8705 

(5 1 3) 658-3 1 55 

DOE- 1360-95 

Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - 5HRE-8J 
77 W. Jackson Blvd. 
Chicago, IL 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environment a1 Protection Agency 
401 East 5th Street 
Dayton, OH 45402-291 1 
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SUBMITTAL OF AMENDMENT TO ADD THE NITRIC ACID/RESIDUAL WASTE PROJECT TO THE 
URANYL NITRATE HEXAHYDRATE REMOVAL ACTION WORK PLAN AND RESUBMITTAL OF TANK 
T-2 THORIUM NITRATE PROJECT SPECIFIC PLAN 

Reference: 1) Letter, J. Craig to J. Saric and T. Schneider, "Revised 
Uranyl Nitrate Hexahydrate Removal Action Work P1 an, 'I dated 
September 2, 1994. 

2) Letter, J. Craig to J. Saric and T. Schneider, "Submittal of 
Updated Information for Uranyl Nitrate Hexahydrate 
Neutral i zat i on Project Removal Action Work P1 an, I' dated 
May 31, 1995 

Enclosed for your review and approval, is a proposed amendment to add the 
Nitric Acid/Residual Waste (NA/RW) Project to the Uranyl Nitrate Hexahydrate 
(UNH) Removal Action #20 Work Plan (Reference 1). 
Design Change/Summary Information provided in Reference 2 and in the NA/RW 
Project under Removal Action #20. The NA/RW Project addresses the treatment 
of the following waste streams: 

This amendment updates the 

1) 3,200 gallons of uranyl nitrate and organic material in tank D1-7; 

2) UNH crystals in tank Dl-11; and 

3) 30,000 gallons of Nitric Acid stored in tanks F1-23 and F1-24. 

The Fernal d Environmental Management Project (FEMP) i s proposing to conduct 
the treatment o f  these waste streams under Removal Action #20 because they can 
be treated with only minor modifications through the processes described in 
the approved work plan. 
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Treatment of these waste streams will begin a f te r  the UNH solutions identified 
in the referenced work plan have been processed. The four storage t a n k s  will 
be decontaminated fo l l  owing removal of the i r  materi a1 t o  meet el osure 
performance standards. Final closure of these units will be in accordance 
with the Director's Findings & Orders (DF&O) currently being negotiated with 
the Ohio Environmental Protection Agency ( O E P A ) .  

Also enclosed i s  the resubmittal of the Tank T-2 Thor ium Nitrate Project 
Specific Plan (PSP) and a "crosswalk" which ident i f ies  the sections within the 
PSP t o  be accomplished under the Comprehensive Environmental Response, 
Compensation and Liabil i ty Act ( C E R C L A )  t h a t  meet the substantive requirements 
of the Resource Conservation and Recovery Act ( R C R A ) .  The PSP has been 
updated in response t o  verbal comments by the OEPA. 

I f  you have any questions, please contact Chris White a t  (513) 648-3172. 

Sincerely, I 

.- r 
FN:Whi t e  Jack h R . 8 - 0  R. Craig 

Fernal d Remedi a1 Action 
v Project Manager 

Enclosures: As Stated 

cc w/encs : 

K. A .  Chaney, EM-423/GTN 
N .  Brown, DOE-OH 
D.  R .  Kozlowski, DOE-FN 
J .  W .  Reising, DOE-FN 
T. E .  Crepeau, OEPA-Dayton 
P. E .  Pardi, OEPA-Dayton 
D. 3 .  Brettschneider, FERMCO 
T. D.  Hagen, FERMCO 
R. P. Heck, FERMCO 
M. K .  Yates, FERMCO 
AR Coordinator, FERMCO 
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NITRIC ACID/RESIDUAL WASTE 
PROJECT 

REMOVAL ACTION WORK PLAN 
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REMOVAL ACTION NO. 20 

AUGUST 1995 

Submitted by: 

U. S. Department of Energy 
Fernald Area Office 
P. 0. Box 538705 

Cincinnati, Ohio 45253-8705 
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N I T R I C  A C I D / R E S I D U A L  WASTE PROJECT 

1.0 PURPOSE/SCOPE 

The material included in the scope o f  the Nitric Acid/Residual Waste Project was 
"Material in Process" until June 1991 when DOE reclassified it as a waste 
material. This reclassification caused the material to be characterized as a 
mixed hazardous waste under the Resource Conservation and Recovery Act (RCRA) due 
to its corrosive properties and hazardous constituents. The Nitric/Residual 
Waste materials are presently stored in four tanks in the Refinery area o f  the 
Fernald Environmental Management Project (FEMP) .  The location of the four tanks 
is provided in Figure 1. 

The purpose of the Nitric Acid/Residual Waste Project is to safely remove, treat, 
and dispose of: the contents of Tank 01-7. consisting of uranyl nitrate solution 
and organic (Tributyl Phosphate [TBP]/kerosene) mixture; uranium crystals i n  Tank 
Dl-11: and nitric acid from Tanks F1-23 and F1-24.  A description of these four 
tanks i s  provided in Table 1. Processing will involve pretreatment steps as 
described herein as well as transfer of solutions, other than organic, to the 
existing Uranyl Nitrate Hexahydrate (UNH) dilution, neutralization, and 
filtration system (UNH system) for further treatment. The UNH system was 
recently activated to process bulk UNH material contained in other tanks located 
in and adjacent to the Refinery area. 

r- 

.? 

The low uranium organic mixture which results from pretreatment of the D1-7 tank 
will be drummed in another processing action. The drummed organics will 
eventually be combined with other organic materials and designated for ultimate 
shipment and disposal via the TSCA incinerator in Oak Ridge, Tennessee. 

Non organic solutions processed'through the UNH system will produce a solid 
filter cake that is expected to be non-RCRA hazardous and meet acceptance 
criteria for shipment to the Nevada Test Site (NTS) for burial as low-level 
radioactive waste. The liquid filtrate will be tested to confirm its 
acceptability for processing through the existing FEMP wastewater treatment 
system and discharging under the site's National Pollutant Discharge Elimination 
System (NPDES) permit. 

1.1 General Process Description 

To achieve the project's objectives, a number of processing steps will be 
implemented. Nitric acid in tanks F1-23 and F1-24 will be transferred to the UNH 
system for dilution, neutralization and filtration o f  the material. The heels 
o f  nitric acid remaining in the tanks will be neutralized with magnesium 
hydroxide. After heel neutralization, the tanks will be rinsed with process 
water and the heel and rinse water transferred to the UNH system. The tanks will 
continue to be rinsed followed by transfer o f  rinse waters to the UNH system 
until confirmation has been received that the rinsing has been effective in 
raising the remaining heel above pH 2 and metal levels below the rinse levels 
required by OEPA closure guidance. 

1 



. 
FIGURE 1 

1 1 1 2  

f 

I- 
W 
W 

m 
2 

N 
0 

m 
z 
I- < 
0 
0 
-I 

Y z < 
c 

0 

a 

0 
k 

0 
U 

LT 

Z 

2 000007 ’ 



1 1112 

TANK 
CONTENTS 

QUANTITY 
(gal  1 ons) 

Table 1 

NITRIC/RESIDUAL WASTE PROJECT TANKS - 
TANK 
NO. 

LOCATION NORM. TANK 
CAPACITY 
(gallons) 
3,625 

URANIUM 
CONC . 

Organic 
phase: 
20,000 

(ms/ll 
D1-7 D i ges t i on 0.005 

Aqueous 
phase : 
110 

01-11 Digestion 3,500 UNH I --- 
Crvstal s 

F1-23 Denitration 20,000 13.5 2.02' Nitric 15,000 

Nitric 15,000 Denitration 20,000 13.5 2.02' F1-24 

* The nitric acid in Tanks F1-23 and F1-24 also contains chromium at a 
concentration o f  8.5 ppm which is above regulatory limits. 
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Tank 01-7 will begin processing by removing a portion of the existing water phase 
within the tank. Subsequently, uranium and water separation and removal fromthe 
remaining organic mixture will be accomplished, followed by organic removal, 
packaging, ind ultimate transport for incineration offsite. The closure of Tank 
01-7 will be completed by performing a detergent rinsing of the vessel followed 
by a process water rinse. 

Sufficient water will be placed in 01-11 to submerge the uranium crystals within 
the tank. This water will result from the transfers of water from 01-7 and, if . 

necessary, process water will be added to Tank 01-11 to fill the vessel. The 
existing agitator will be operated to facilitate dissolving o f  the crystals. The 
resulting UNH material will then be transferred to the UNH system which will 
again be used for dilution, neutralization, and filtration of the material. The 
processing of 01-11 includes the rinsing of the vessel and confirmation that the 
rinsing has been successful. 

1.2 Ongoing UNH Operations 

Currently, approximately 200.000 gallons of UNH material are being processed at 
the FEMP through the UNH system. The details o f  this processing are explained 
in the Uranyl Nitrate Hexahydrate Neutralization Project Removal Action Work 
Plan, Removal Action No. 20, Revision 1,  August 1994, as amended by a Design 
Change/Clarification Summary issued on May 16, 1995, and recently updated as 
Revision No. 1, attached. 

%- 

The Nitric Acid/Residual Waste Project will fully implement the applicable UNH 
system including ancillary systems, procedures, etc, as they currently exist or 
as specifically described in the remarks which follow. 

2.0 Nitric Acid/Residual WASTE PROJECT SCOPE OF WORK 

Processing of materials in Tanks D1-7, 01-11, F1-23 and F1-24 will be 
accomplished by uti1 izing a combination o f  new and existing equipment. including 
components currently in use on the UNH project. In general, systems currently 
employed for the UNH project will be incorporated into and form the nucleus of  
the process. Materials not previously handled, such as the organic mixture in 
the 01-7 tank, will also utilize known technology where possible. 

2.1 Processing Plan 

2.1.1 Tanks F1-23 and F1-24 

No pretreatment of the 30,000 gallons o f  nitric acid in Tanks F1-23 and F1-24 i s  
deemed necessary prior to transfer and treatment in the UNH system. However, 
several batches will need to be processed. 

After transfer of the last two batches of nitric acid in Tanks F1-23 and F1-24 
into the UNH system, a heel will exist in the bottom of each of the acid tanks 
due to the existing discharge nozzle being located several inches above the floor 
of each flat bottom tank. It is intended that sufficient magnesium hydroxide 
slurry (5# MgO/gallon) will be added to the tank heels to neutralize the 
remaining acid. The slurry will be transferred to the tanks using a hose 
connected to the existing UNH system magnesium hydroxide transfer Pump 5-106. 

4 000009 



Subsequently, the tanks will be rinsed and the rinse water from each t a n k  
transferred t o  the UNH system t o  join the l a s t  two batches of n i t r i c  acid. These 
l a s t  two batches will be held f o r  subsequent mixing with discharges from Tank 
D1-11 as described further i n  Section 2.1.3. Rinsing will occur until  the 
remaining heel i s  determined t o  meet required RCRA r inseate levels .  The 
remaining heel will then be allowed t o  discharge o u t  a t a n k  drain i n t o  the 
existing secondary containment sump. The mater ia l  will be transferred via the 
sump pump i n t o  f a c i l i t i e s  which will ultimately t ransfer  the water t o  the Plant 
8 wastewater treatment system. 

2 . 1 . 2  T a n k  01-7 

The contents of T a n k  D1-7 have separated into two layers.  These layers consist  
o f  a t o p  layer of organics and a bottom aqueous layer.  Analysis of the tank 
organic l a y k r  shows t h a t  more t h a n  200 pounds of uranium i s  contained i n  the 1400 
gallons of  TBP/kerosene mixture, a concentration of approximately 20 g / l .  The 
1800 gallons of water forming the aqueous layer contains 110 mg/l uranium,  which 
amounts t o  less t h a n  2 lbs. U.  

r 
The following processing steps are anticipated.  These steps are deemed necessary 
t o  remove the aqueous layer and bring about uranium removal from the organic 
layer i n  01-7, which must be accomplished prior t o  disposal of the organics. 

In i t i a l ly ,  approximately 1,000 gallons of the  aqueous layer will be removed from 
t a n k  D1-7. This will be done by draining from the bottom of the t a n k  a t  a 
controlled r a t e  i n t o  an oil/water separator. The use of the separator will 
promote a sharp division with minimal organic ca r ry  over i n t o  the water phase. 
There will be a drain l ine  i n  the separator which will be connected t o  a double 
diaphragm pump t o  allow f o r  delivery of the water phase t o  Tank Dl-11, where 
additional processing will occur, as fur ther  described i n  Section 2.1.3. 

Following removal o f  the aqueous layer,  the l i q u i d  level i n  D1-7 will f a l l  below 
the overflow pipe i n  the t a n k .  A t  t h a t  point,  a wand inserted t h r o u g h  the manway 
will be used t o  slowly flood the overflow l ine  and force the trapped organic i n t o  
the vessel f o r  treatment a long  w i t h  the principal quantity o f  material. 
Approximately 150 lbs .  o f  bagged sodium carbonate will then be added t o  the 
remaining water and TBP/kerosene mixture. An existing agi ta tor  will be operated 
t o  bring abou t  a thorough mixing of the carbonate solution with the organic 
phase. This operation will be performed without any heat addition. 

The addition of carbonate t o  Tank 01-7 will cause the uranium previously held in 
the organic phase t o  be transferred t o  the aqueous phase and allow i t  t o  remain 
i n  solution as a soluble complex of uranyl carbonate. The mixture of 
TBP/kerosene and carbonate water will be allowed t o  s i t  in a quiescent s t a t e  for  
a period of time suf f ic ien t  for  the mix t o  separate within the t a n k ,  forming two 
phases. The TBP/kerosene will form the t o p  layer,  w i t h  carbonate water, 
including extracted uranium, forming the bottom layer.  Result of t h i s  action i s  
t h a t  the original uranium concentration of 20 grams per l i t e r ,  organic phase, 
will become p a r t  of the aqueous phase. There. will be v i r tua l ly  no uranium 
remaining in the organic phase a t  the completion of t h i s  action. The organic 
phase will be tested t o  ensure that the uranium has reacted with the carbonate 
and i s  i n  the aqueous.phase. 

000010 
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Following s e p a r a t i o n .  t he  c a r b o n a t e  w a t e r  will be d r a i n e d  from t h e  bottom of t h e  
tank  i n t o  t h e  s e p a r a t o r .  Again. the  double  diaphragm pump connected t o  a . d r a i n  
l i n e  i n  the  s e p a r a t o r  w i l l  a l low f o r  d e l i v e r y  of t he  c a r b o n a t e  w a t e r  phase t o  
Tank 01-11, where a d d i t i o n a l  p r o c e s s i n g  w i l l  o c c u r ,  as  f u r t h e r  d e s c r i b e d  i n  
S e c t i o n  2.1.3.  

The use of t h e  s e p a r a t o r  w i l l  promote a s h a r p  d i v i s i o n  w i t h  minimal o r g a n i c  c a r r y  
over  i n t o  t h e  w a t e r  phase.  I n  t h e  event t h a t  t o o  much o r g a n i c  c o l l e c t s  i n  the 
s e p a r a t o r ,  the excess can be d i s c h a r g e d  i n t o  a drum t o  a l l o w  f o r  a p p r o p r i a t e  
v i s i b l e  cont ro l  o f  t he  i n t e r f a c e  d u r i n g  the s e p a r a t i o n  a c t i v i t y .  

The organic  phase remaining i n  01-7 and the s e p a r a t o r  w i l l  then be removed by 
t r a n s f e r r i n g  i n t o  drums. The drummed m a t e r i a l  will u l t i m a t e l y  be sh ipped  t o  t h e  
TSCA i n c i n e r a t o r  a t  Oak Ridge, Tennessee f o r  i n c i n e r a t i o n .  

A f t e r  removal of t h e  c o n t e n t s  o f  Tank D1-7 i s  comple te ,  a d e t e r g e n t  r inse of  the 
t a n k ' s  i n t e r i o r  w i l l  be performed. 

r- 

The d e t e r g e n t  r inse  w i l l  be accomplished w i t h  a 1 7; s o l u t i o n  o f  Alconox@ i n  
w a t e r .  A 1.000 g a l l o n  q u a n t i t y  of t h i s  s o l u t i o n  ( c o n t a i n i n g  85 l b s .  Alconoxa) 
w i l l  be made u p  i n  
01-7 tank and a g i t a t e d .  While a g i t a t i n g ,  a s t r e a m  o f  the  s o l u t i o n  will be 
withdrawn from the bottom d r a i n  l i n e ,  through the o i l - w a t e r  s e p a r a t o r  and, u s i n g  
the  double diaphragm t r a n s f e r  pump, pumped through a hose back i n t o  the t a n k  t o  
spray  the  i n t e r n a l  s u r f a c e s  o f  the t a n k  above the  l i q u i d  l e v e l .  Any o r g a n i c  
phase l i q u i d  o r  any emulsion of  the  two phases  ( " i n t e r f a c i a l  c r u d " )  will be 
removed from the s e p a r a t o r  v e s s e l  t o  a s e p a r a t e  drum. T h i s  r i n s i n g  p r o c e s s  wil l  
be cont inued,  w i t h  p e r i o d i c  s t o p s  f o r  i n s p e c t i o n ,  u n t i l  the i n t e r n a l  t a n k  
s u r f a c e s  appear v i s u a l l y  c l e a n .  

r 

A f t e r  removal o f  the  d e t e r g e n t  s o l u t i o n ,  the t a n k  w i l l  be r i n s e d  w i t h  c l e a n ,  
process  water  ( f i r s t  r i n s e ) .  A f t e r  removal of  the f i r s t  rinse, a second r i n s e  
w i l l  be appl ied  and a sample o f  t h i s  r i n s e  d i s c h a r g e  wi l l  be ana lyzed  t o  v e r i f y  
s a t i s f a c t o r y  t a n k  c l e a n - o u t .  

The separa ted  o r g a n i c  phase and/or  the  organic-aqueous  emulsion w i l l  be combined 
w i t h  the  p r e v i o u s l y  s e p a r a t e d  o r g a n i c  phase  i n  drums f o r  d i s p o s a l  a t  t h e  TSCA 
i n c i n e r a t o r .  The d e t e r g e n t  s o l u t i o n  and a l l  rinse w a t e r  w i l l  be d i s p o s e d  through 
the p l a n t  8 waste  w a t e r  t r e a t m e n t  system. 

2.1.3 Tank 01-11 

The carbonate  w a t e r  pumped from the s e p a r a t i o n  v e s s e l ,  a long  w i t h  the i n i t i a l  
1 ,000 g a l l o n  w a t e r  t r a n s f e r  from 01-7, and a d d i t i o n a l  p r o c e s s  water, i f  
n e c e s s a r y ,  will b e  used t o  p r o v i d e  the q u a n t i t y  o f  w a t e r  n e c e s s a r y  f o r  d i s s o l v i n g  
the UNH c r y s t a l s  w h i c h  c u r r e n t l y  remain on the i n t e r n a l  s u r f a c e s  o f  01-11. The 
e x i s t i n g  a g i t a t o r  on 01-11 will be o p e r a t e d  t o  h e l p  ensure c r y s t a l  removal from 
the tank .  The r e s u l t a n t  UNH m a t e r i a l  will  be t r a n s f e r r e d  i n t o  one o f  the l a s t  
two ba tches  of  n i t r i c  a c i d  c o n t a i n e d  i n  t h e  UNH n e u t r a l i z a t i o n  t a n k s  F1-25 o r  F 1 -  
26. Tank 01-11 wil l  be r i n s e d  w i t h  p r o c e s s  w a t e r  u n t i l  the r i n s e a t e  level meets 
RCRA c l o s u r e  r e q u i r e m e n t s .  The r i n s e a t e  will a l s o  be t r a n s f e r r e d  t o  t h e  UNH 
system t o  j o i n  the l a s t  two b a t c h e s  of  n i t r i c  a c i d .  The n i t r i c  a c i d  will react 
w i t h  the sodium c a r b o n a t e  t o  'free' t h e  uranium f o r  p r e c i p i t a t i o n  w i t h  t h e  
magnesium hydroxide used i n  the UNH system. 

oooozz 
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2.1.4 Dilution. Neutralization and Filtration in UNH Svstem 

Documentation of this section of the Nitric Acid/Residual Waste Project shall be 
considered to be identical to appropriate section of the UNH system including its 
anci.llary systems, procedures, etc. 

Therefore. this section of the Nitric Acid/Residual Waste Project Work Plan shall 
be the same as the UNH Dilution, UNH Neutralization, and UNH Slurry Filtration 
sections currently detailed and incorporated into the Uranyl Nitrate Hexahydrate 
Neutralization Project Removal Action Work Plan, Removal Action No. 20, Revision 
1 ,  August 1994, as amended by a Design Change/Clarification Summary issued on May 
16, 1995, and recently updated as Revision No. 1, attached. 

2.2 Equi pment and Instrumentation 

2.2.1 Utilization of UNH Eauiment & Instrumentation 

Documentation of this section of the Nitric Acid/Residual Waste Project shall be 
considered to be identical to the applicable section of the UNH system including 
i t s  ancillary systems, procedures, etc. 

Therefore, this section of the Nitric Acid/Residual Waste Project Work Plan shall 
be the same as the UNH New Equipment and Instrumentation sections currently 
detailed and incorporated into the Uranyl Nitrate Hexahydrate Neutralization 
Project Removal Action Work Plan, Removal Action No. 20, Revision 1, August 
1994, as amended by a Design Change/Clarification Summary issued on May 16, 1995, 
and recently updated as Revision No. 1, attached. 

Nitric Acid/Residual Waste Project exceptions to full implementation of the 
applicable UNH system including ancillary systems, procedures, etc, as detailed 
previously, shall be limited to those items and/or elements which are 
specifically described in the remarks which follow. 

All transfers will be made using the Progressive Cavity Pumps installed with the 
UNH system except for the transfer of material from Tank 01-7. The transfer of 
tank 01-7 material will be performed by gravity feed into the separator, then by 
using an existing Double Diaphragm Pump as further discussed in Section 2.2.2. 

2.2.2 Double Diaohraqm Pump 

UNH material has been successfully transferred on two occasions using a double 
diaphragm pump and hoses. This occurred during the transfer of UNH from Tank F1- 
26 to Tank F1-2. This transfer was performed prior to starting the UNH 
Neutralization Process so that Tank F1-26 could be prepared for use as a 
dilution/neutral ization vessel for the project. 

The second transfer using a double diaphragm pump occurred in early 1995 when UNH 
was transferred from Tank 01-1 to D1-2 when Tank D1-1 was no longer considered 
a "safe" containment vessel. The transfer of 01-7 materials will be moved using 
a double diaphragm pump and hoses. 

7 OOOG.22 
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2.2.3 PiDe Sleeve 

Both the existing nitric acid storage area and the existing UNH processing system 
are located in a configuration which provide secondary containment in the event 
o f  a spill. However. in order to move the nitric acid into the UNH processing 
system located in the Digestion area of Plant 2/3, it will be necessary to tie 
these two areas together, v i a  new, additional, secondary containment. To ensure 
complete secondary containment, a pipe sleeve will be fabricated and installed 
connecting the two separate areas. The sleeve will contain any leakage which may 
occur in the temporary suction piping which is installed within the sleeve, and 
will direct any liquid into either o f  the two adjacent secondary containment 
areas. 

3. o OPERATIONS SAMPLING 

Documentation o f  this section of the Nitric Acid/Residual Waste Project shall be 
considered to be identical to the applicable section o f  the UNH system including 
its ancillary systems. procedures, etc. 

Therefore, this section of the Nitric AcidjResidual Waste Project Work Plan shall 
be the same as the UNH Operations Sampling sections currently detailed and 
incorporated into the Uranyl Nitrate Hexahydrate Neutralization Project Removal 
Action Work Plan, Removal Action No. 20, Revision 1,  August 1994, as amended by 
a Design Change/Clarification Summary issued on May 16, 1995, and recently 
updated as Revision No. 1 ,  attached. 

..- 

4 .o PRE-OPERATION CERTIFICATION OF EQUIPMENT, PROCEDURE, AND PERSONNEL 

Documentation of this section of the Nitric Acid/Residual Waste Project shall be 
considered to be identical to the applicable section o f  the UNH system including 
i t s  ancillary systems, procedures,. etc. 

Therefore, this section of the Nitric Acid/Residual Waste Project Work Plan shall 
be the same as the UNH Pre-Operation Certification of Equipment, Procedure, and 
Personnel sections currently detailed and incorporated into the Uranyl Nitrate 
Hexahydrate Neutral ization Project Removal Action Work Plan, Removal Action No. 
20, Revision 1, August 1994, as amended by a Design Change/Clarification Summary 
issued on May 16, 1995, and recently updated as Revision No. 1, attached. 

Nitric Acid/Residual Waste Project exceptions to full implementation of the 
applicable UNH system including ancillary systems, procedures, etc, as detailed 
previously, shall be limited to those items and/or elements which are 
specifically described in the remarks which follow. 

All systems and processes envisioned for this project essentially duplicate those 
used in the UNH Neutral i zat i on project. Thi s includes those processes di scussed 
in Section 2.1, Processing Plan. Therefore, no simulation testing is deemed 
necessary, and existing UNH training and qualification programs will be adequate 
for ensuring that personnel have the ability to operate and understand the 
processes. However,. additional training will occur on use o f  the oil/water 
separator and table top reviews will be performed for each operating procedure. 

OOOC13 
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5.0 ENVIRONMENTAL COMPLIANCE a SPILL RESPONSE 
Documentation of this section o f  the Nitric Acid/Residual Waste Project shall be 
considered to be identical to the applicable section of the UNH system including 
its ancillary systems. procedures, etc. 

Therefore, this section of  the Nitric Acid/Residual Waste Project Work Plan shall 
be the same as the UNH Environmental Compliance & S p i l l  Response sections 
currently detai 1 ed and incorporated into the Uranyl Nitrate Hexahydrate 
Neutralization Project Removal Action Work Plan, Removal Action No. 20, Revision 
1, August 1994, as amended by a Design Change/Clarification Summary issued on May 
16, 1995, and recently updated as Revision No. 1,  attached. 
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1. PURPOSE 

The purpose of this document is to: 1) provide a brief description of the 
design changes which have occurred on the UNH project since the Safety 
Analysis Report (SAR) was prepared and 2) clarify design items which have 
changed since other supporting project documents were issued. 

Prior to issuing a design change, the change must pass through a 
Unreviewed Safety Question Determine (USQD) process, as outlined in DOE 
Order 5480.21, to ascertain if a change (modification, test, or 
experiment) to a nuclear facility o r  activity can be made without prior 
safety review and approval by the original approving body (DOE) .  If an 
issue could result in the facilitylactivity being outside its 
authorization basis, this issue involves an Unreviewed Safety Question 
(USQ). 

NOTE: The FEMP USQO system is only applicable to issues that relate to an 
r -  activity or facility that are the subject of a DOE-approved Safety 

Analysis Report ( S A R ) ,  Basis of Interim Operation ( B I O ) ,  Technical 
Safety Requirement (TSR), or Operational Safety Requirement ( O S R ) .  

This document w i l l  be updated on a periodic basis to accommodate 
additional USQs and other clarity items to reflect the appropriate 
revision o f  affected project documentation. It is intended that this 
document serve as an amendment to the noted documents. 

11. UNH PROJECT DESIGN CHANGES 

1. USQD 

The USQD system aids in the tracking of design changes for the UNH 
project. Part I of the following table lists all the existing USQs for 
the UNH project. Each design change (USQ) is assigned a USQD number by 
the FEMP’s Nuclear System Safety Department. The design change table 
gives a brief description of the original design and the current design 
and identifies other UNH project document(s) that are affected by the 
change. This will allow for a concise review of design changes as well as 
illustration of the impact of the change on project documentation. 

Legend: SAR - Safety Analysis Report 
RAWP - Removal Action Work Plan 
POA - Plan Of Action 
DC - Design Criteria 
CP - Control Philosophy 
TFCP - Tank Failure Contingency Plan 
NA - Not Appl icable to Document 
NR - No longer relevant as operational readiness review 

has been completed when these USQD items were added 

000017 



1 1 1 2  

2. Design Clarification 

Part I 1  of the following table lists items which, while described in 
any of the aforementioned documents, is no longer reflective of the 
current project direction. The specific document which is no longer 
correct is noted by an X in the appropriate location. The section 
number in the specific document where the item being discussed i s  
located is also noted. 

Legend : See previous section 
RAWP - besides addressing the Removal Action Work Plan 
items, the reference i s  expanded to address 
correspondence with the OEPA where certain commitments 
were made concerning the UNH project. 

O O O C l 8  
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EXECUTIVE SLMklARY 

The Amended Consent Agreement (ACAI. as negotiated. requires DOE LO submit an annual 
compendium of existing procedures and documentation ior the Low-Level Radioactive Waste 
(LLRIV) ana Thorium Management Program. in lieu of a Removai Action Work Plan ( R A W ) .  
The Project Specific Plan (PSP) for the Thorium Nitrate Solidification Project (TNSP) 
supplements the contractor's work plans and will be submitted to fulfill this negotiated ACA 
requirement. This PSP describes the management of the TNSP as an action under Removai 
Action No. 9, Removai of Waste Inventories: demonstrates compliance with applicable portions 
of project managernm and system design requirements under DOE Orders 4700.1 ana 6430.1A; 
ana. 7rovides a or depanuie for organizations responsible for final system deveiopment, 

., -. installation, ana opention. 

The objectives of the TNSP are to safely remove the thorium nitrate waste from Tank T-2, treat 

the waste for disposal. and decontaminate the tank to meet the substantive clean closure 
requirements for hazardous waste management units. Tank T-2 became a HWMU June 28, 
1994. 

Tank T-2 is an 8.000 gailon stainless steel tank. with approximately 6,500 gailons of thorium 
nitrate soiution containing 374 grams per liter (g/l) thorium. 1; is mounted on a 1'10" thick 
concre:: pad inside a containment area that has 2'3'' concrete :valls. The containment area is 
28'(W) x 45'(L) ana has a capacity of approximately 21,000 gallons. The pnmary threats from 
the thorium nitrate are the elevated levels of radioactivity, the presence of radon, and the 
corrosivity of the acid. Due to the time rhe thoriuin has been in Tank T-2, it is approaching 
secuiar equilibrium with its decay daughters. Tank T-2 is primarily a direct external radiation 
exposure hazard. Daily inspections and past spill reports show no evidence of leaks from Tank 
T-2. 

Sampiing of Tank T-2 occurred in January 1993 and January 1995. The 1993 results indicated 
that the tank contents exhibited the toxicity characteristics for cadmium and chromium, as weil 
as the corrosivity characteristic. The 1995 sampling results indicated nitrate, plutonium, 

ES- 1 
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thonu;;;. 2nd radium concentrations: that the thorium nitrate solution is homogeneous: and 
conrirrxa that t k re  are no fissionable products. The 1995 analyses are sufficient to 
demonstrate that the TNSP can take piace safely, wirh no potential for a nuclear criticality. 

The cu;rer,t plan is to solidify the Tank T-2 thorium nitrate and rinseates in individual batches 
of approximately 250 gallons. using Chem-Nuclear Systems, Incorporated (CNSI), a Nuclear 
Regulatory Commission (NRC)-licensed contractor. Tank T-2 will then be decontaminated by 
rinsing LO meet the Ohio Environmental Protection Agency (OEPA) Closure Standards, as 
specified in the OEPA 1993 Interim Final Closure Plan Review Guidance. Prior to disposal, 
the waste will be managed in accordance with Fernaid Environmental Management Project 
(FEMP) 7rocedures. The thorium nitrate and rinseate waste will be treated to remove the 

hazardous characteristics and to meet requirements for disposal at the Nevada Test Site (NTS). 
Fieid activities are currently planned to begin September 18, 1995, and be completed December 
22, 1995 (Attachment C, Project Schedule Milestones). This schedule is based on encountering 
no technicai or weather delays. If delays occur, the OEPA and U.S. EPA will be informed. 

,r- 

This TSSP wiii accomplish the clean closure performance standards in OAC 3745-66-1 1 
(40 CFR 265.11) by identifying, isolating, removing, treating hazardous constituents present in 
Tank T-3, and decontaminating the tank. 

ES-2 
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7 1  1.2 

1.0 IXTRODUCTION 

Removai Action iii.4) No. 9. Removai of Waste Inventories. was identified in the Amended 
Consent .I\gree,r,ent i September !99 1) to address inventories.oi thorium and low-level radioactive 
waste (LLR\N) renaming at the Fernaid Environmental Management Project (FEMP). LLRW 
includes wastes conraining constituents regulated under the Resource Conservation and Recovery 
Act (RCRA), as amended. and the Ohio Environmental Protection Agency (OEPA) Hazardous 
Waste Management Program (references herein to RCRA shall also mean the OEPA Hazardous 
Waste Llanagemnt Program 1. The Amended Consent Agreement, as negotiated. requires DOE 
to submit an annuai compendium of existins procedures and documentation for the LLRW and 
Thonurn Lfanagezxx Program. i n  lieu or a Removal Action Work Plan (RAWP). Additionaliy, 
Project Specific ?!ans (PSPs) for certain projects, inciuding the Thonurn Nitrate Solidification 
Project (,TNSP), involving mixed waste treatment and disposition will be submitted as specified 
in Removai Action Memorandum Addendum No. 1 (March 10, 1995). The Thorium Nitrate 
Tank T-3, hazardous waste management unit  (HWMU) No. 54, contains LLRW mixed waste 
and falls within the scope and administration of RA No. 9. 

CT C T ~  

1.1 OBJECTIVES 

The oDjecwes of [his Thorium Nitrate Tank T-2 PSP are to safeiv remove the waste from the 
rank. :;eat ihc *::aste for disposai. nnd decontaminate tank to meet :he clean closure 
requirements of :he HWMU while maintaining radiation exposures to personnel As Low As 
Reasonably Achievabie ( ALARA). 

1.2 BACKGROC3TI 

Tank T-2 is located in Operable Unit 3 (OU3) on the west side of the Pilot Plant (Figure 1-1). 
The thorium nitrate stored in Tank T-2 was received at the FEMP from off-site to be processed 
into thorium mevai. Tine specific facility that generated the thorium nitrate stored in Tank T-2 
cannot be identified from FEMP records. In 1989 it was determined that the thorium nitrate 
stored in Tank T-'l would not be processed into thorium metal. 
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Tank T-2 is a rlat-bottomed starniess srsei. 8.000 gallon tank rneasunng iO'CD) x i4'(H). Tank 
T-2 contains approximately 6,500 sailons o i  thorium nitrate waste containing 374 g/l thorium 
in 0.7 Normai nitric acid. There is no anciilary equipment. tlanges, or piping associated with 
Tank T-3 as it had previously been isoiated. The tank is mounted on a 1'10" thick concrete pad 
inside a containment area with 2'3" wails. The containment area is 28' 0 x 45' (L) and has 
a capacity of approximately 21,000 galions (Figure 1-2). Tanks T-3, T-4, T-5, and Tank T-6 
are also located inside this containment area. Access to the inside of Tank T-2 is by four ports 
on the top (9" diameter each) and a manway (22" diameterj: Approximately 6" above the 
ground. zt the base of Tank T-2. is a 6" side discharge. The total height of material in Tank 
T-2 is approximateiy 11 feet. 

r 7 -  Due to the time the thorium has been in Tank T-2, it is approaching secular equilibrium with 
its decay daughters (Table 1-1). These oecay products increase the dose rate emitted from Tank 
T-2. The thorium nitrate is suspected to exhibit the toxicity characteristic for chromium (D007), 
cadmium (D006)' and is classified as corrosive (D002) under RCRA. The chromium and 

cadmium concentrations reponed in Table I-1 may be falsely eievated due to laboratory 
difficulty in analyzing trace metal in high thorium concentration solutions. 

In November 1993. Tank T-2 underwent ultrasonic thickness testing and visual inspection. 
Although Tank T-2's onginal shell thickness is not available. !est results show tnat Tank T-2 is 
strucruraily sound. ?.'isuai examination and review of FEMP spiil reports indicate no evidence 
of leaks from Tank T-2. Tank T-l  is inspected daiiy. Sampiing of Tank T-2 occurred in 
January 1993 and 1995. The isotopic thorium and RCRA Toxicitv Characteristic Leaching 
Procedure (~TCLP) metal data irom the January 1993 sampiing of Tank T-2 is in Table 1-1. 
These constituents were not reanalyzed in 1995. In 1995, a id-ounce surface sample (grab) was 
collected using a peristaltic pump and screened for volatile organic compounds (VOCs). As 

anticipated by process knowledge, red oil screens indicated no organics present in Tank T-2. 
Also. rive one-gailon treatability samples and five 16-ounce characterization samples were 
collected from incremental depths (~ l ' ,  3.25'' 5 . 5 ' ,  7.75" and IO') within the tank contents. The 
five 16-ounce sampies were coilected using a peristaltic pump and Tygon tubing and analyzed 
for total thorium and density, and also confirmed that the tank's contents were homogeneous and 
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not stratified. .I composite sanpie was prepared iiom tne rive degth samples ana anaiyzed for 
isotopic uranium. isotopic piutonium. isotopic radium ( fissionable raaionuciides',, Yorrnaiitv, pH, 
and nimtes. Pment acid was calculated from Normaiitv. There is no potentiai for a nuclear 
cntxcaiity. Analyticai results fiom the two anaiyses are sufficient to demonstrate that the TNSP 
can mke place in a safe manner. 

1-3 
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Table i -1 

Thorium Ni t ra te  Da ta  Summarv 
T ~ n k  T-' Contents 

Chemical Analvsis 

, Analyte Resuits Units I Notes 
Matnx Liouid 

Normaiitv 0.72 
'% Acia 2.73 w/w Nitnc Acid Basis 
Nitrates 463 

' Cadmium + 1.42 

pt i  <1 
N 

3 Voiumttnc Method I g/l 

Densrrv @ 20 C 1.661 g/ml ppm 
ppm 

I 

I 
I 

I susocct 
I Susocct 

I Chromium + 3.77 

Measured Tank T-2 Radlolsotoplc Inventory 

1 1 1 2  

. r m -  

+ Analysis Performed in January 1993 
**Theoretical Thorium - 232 decay products in the 6500 Gallons in Tank T-2"' 

Note: ** Theoretical decay daughter information obtained using "AadDecay 3.01' progtam. 
Assummg the thorium nitrate has not been processed for 16 years. 
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3.0 S EUTRX L I2 .A TI0  N A h D  S 0 LID IF1 C X TI0  N PROCESS 

2.1 SOLIDIFICXTION BESCH-SCALE TESTIXG 

Bench-scale testing of the thorium nitrate was performed in May 1995 by Chem-Nuclear 
Systems. Inc. (CNSI) to determine a suitable slurry recipe that would stay workable in the 
mixing equipment., cure to a hard waste product. and pass TCLP. The f i n d  waste form was 
designed to meet [he Nevada Test Site (NTS) Waste Acceptance Criteria (WAC). Fernald 
Environmental Restoration Management Corporation (FERMCO) provided CNSI with two 500 
milliliter (mi)  composite samples or  thorium nitrate from Tank T-2 to complete the bench-scaie 
testing, 

Bench-scale testing consisted of adding various types and ratios of solidification additives to 50 
mi samples of thorium nitrate. Twelve different mix blends were tested. The parameters 
monitored were 73. temperature. and density. Testing determined that the T-2 thorium nitrate 
pH needed to be raised to a minimum of 3.0 to prevent damage to the steel components of the 
cement mixing system. Once the sample pH was raised to approximately pH 2, monitoring was 
discontinued. The heat generated by the various neutralization reactions increased temperature 
in each test by approximately 50-60" F. Solidified samples were sealed and placed in an oven 
at 150' F for se:.erai days of cure. These conditions simulated the expected h e x  effects in 
iarger masses of acruai product. T'ne densities or the test soiidification final products ranged 
from 56.1 lb/ft' :o i21.1 lb/f$. 

..-e 

Based on the bench-scale tests. the optimal mix contained approximately 22 gallons of thorium 
nitrate. 3.veighing zpproximately 305 pounds: 18 gallons of 2S% sodium hydroxide (NaOH), 
weighing 190 pounds: and, 190 pounds of the soiidification additive (60% Portland cement/40% 
ily ash]. These naterials will produce one full 55-gallon drum of solidified waste with a net 
weight of approximately 685 pounds. 

Prior to full scale operations, the bench-scale test "recipe" will be verified in the tieid to ensure 
that the field parameters match those found in the laboratory. .Approximately 310 drums of 
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solidified ~.vasre :viii be ?roauced from the TNSP inciuaing the equipment decontamination ana 

flush rinse xarer. 

2.2 PROCESS EQUIPMEXT 

The thorium nitrate ana rinseates from Tank T-2 will be solidified. in individual batches or" 
approximately 250 gallons each, by  CNSI. a Nuclear Regulatory Commission (NRC)-licensed 
contractor. Processing will be conducted in accordance with CNSI's NRC license and DOE 
Orders. 

The soiidificat;on process ranks and equipment are aescnbed in Table 2- 1. Transier Components 
c--~equired by the TNSP are within secondary containment that would contain any accidentai 

release to a collection point within existing diked containment areas (Figure 2-1). Figure 2-2 
shows the anticipated layout of the equipment at the FEMP. This layout is proposed and may 
require some modification to accommodate actual field conditions. 

Table 1- I Primary Thorium Nitrate Solidification Components 

Item 11 Comoonent iiuantitvi 
~- 

Neutrailzafian T a n ~  ti) ' iI The neutralization r a w  is a poivetnvlene nlgn integrity container 
MCI w i r n  a nominal capacity or 600 gallons. The tanKs are  
use0 t o  contain ana  partially neutralize 250 gallon batcnes of 
thorium nitrate. Each tank is eauipped with a mixer. was te  
inlet. w a s t e  discnarge, caust ic  inlet. temperature probe. level 
probe. ana  vent connection. 

A stainless Steel secondary containment tank wlrh an open tog 

is proviaea for each HIC. It I S  slightly larger and has  110% of 

the nominal capacity of the HIC. The HIC is placed inside the 
SeCOnOarv Containment so that 11 "llnes" the stainless steel 
tank. 

2 -2 
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~~~~~ 

' I  

3 

- - 

- 
5 

- 
6 

- 
7 

rhorium kitrate iTN1 Transier 
i o s e  

TN Transrer Pumps 
(2) 

NaOH Aacltion Pump ( 1  1 

Chiller ana Pump { 1 ) 

~~ 

NaOH Buik Storage Trailer ana 
Transfer Hose I 1 )  

Solidificaxn Dry Chemical 
Transter Svsiem 1 I 

Drip Pans I;, 

~- 

Notes 
~~~ 

The transfer nose IS cnemlcai resistanr. Portions of the hoses  
and connections tnat are  not witnin secondary containment 
(i.e.. a diked area) w ~ l l  be orovioed secondary containment by 
placing tne hose wirnin CPVC pipe. The seconoary containment 
will contain spiils and sprays a n 0  direct them rO a contained 
collection point. 

~~ ~ 

The w a s t e  transfer oumps are  2" air-operated. double- 
diaphragm pumos. One pump t ransfers  thorium nitrate from 
Tank T-2 to the neurralizarion t a m s .  The other oumo transfers  
neutralized tnorium nitrare to a r u m s  a t  tne dry chemical mixing 
starion. 

The NaOH addition pump IS a centrifugal pumo with a variable 
wee0 electric drive to control flow rare. 

A chiller is installed in a recirculation loop with the neurralizarior 
tanks to cool neutralized thorium nitrate, i f  necessary, prior t o  
transferring to the drums. 

The 254'0 liquid NaOH will arrive in. and be transferred from, a 
bulk supply tanker IOCaKed in a bermed area established near thc 

solidification process area. NaOH is transferrea 10 the batch 

neutralization tank via the NaOH transier pumo ana chemical 
resistanr nose. Hose tnat IS nor within the diked area will be 

run tnrougn CPVC :o provide seconaary containment. 
~~ ~ 

The dry chemical (P-40) is a blend of 60% porrland cement  and 
40% f l y  asn. The aoaition system includes a hooper with a n  
a n a c n e a  enclose0 screw conveyor to mitigate aust  emissions 
leading t o  the drum filler head. 

Drip Pans will be located benearn rne neutralized w a s t e  transfer 
Pumo. tne Chiller, ana recirculating pump and the valve 
manifolds ro provide adeouare secondary containment for this 

equiornent. 
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Orurn Mixer Head I1 1 

55-gallon orums 

Exnausr System 1 I 

Mixing ana Orumming Station 

(11 

Conveyor System f 1 1  

Flush Tanks  12; 
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The drum mixer heaa I S  a arum lid m e a  platform witn a mixer 

unit. thorium nitrate aadition nozzle. P-40 addition nozzle, and 

exhaust vent. The heaa IS lowerea and raised by a hydraulic 

lift. The mixing blades are disposaole ana are left  in the drum 

after mixing the waste ana solidification chemicals. 

The 55-gallon drum IS the final storage and disposal container. 

The Drocess uses in-container mixing to ensure proper mixing 

and set-uo of the concrete. 

A HEPA exnaust system will ventilate tne arum Tilling station 

tent ana arum riller heaa. The system will provioe 

aoproximately 60 air cnanges per hour. 

A small temoorary tent structure is erected over the drum filling 

area to provide containment of any erntssions. The tent is 

maintained under negatrve pressure by the HEPA exhaust 

system ana contains vesribules for drum entry/exit and 

changing PPE. Seconaary containment wlll be provided for the 

drumming ana mixing stations. 

A conveyor is used t o  move empry drums to the filling area and 

full drums out to the staging area. 

Two tanks wdl hold process water that will be usea t o  ald in the 

flushing of Orocess comoonenrs. 

Comoonent !zuanr i tv~ I Notes 

Comoressea Air Equipment 

Seconaarv CGntainment 

A cascade areatning air system. consisting of one large 

manitold ana four small manifolds. wlil be Set up within the 

process control area. 

All process system piping will have secondary containment t h a t  

will drain into tank or pan containment. 
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2.3 PROCESS DESCRIPTIOS 

The thorium nitrate 3nd rinseare from Tank T-2 will be soiidified by CNSI. using individual 
batches of 250 gaiions (Figure 2-3). The general process involves six steps: 

0 

0 

0 

0 

0 

0 

Thorium nitrate waste transfer to the batch neutralization tanks. 
Neutraiization of the thorium nitrate waste. 
Chilling o i  :he neutralized waste, if  necessary. 
Transier of h e  neutralized waste to 55-gailon drums. 
Addition ana mixing of dry chemicais in a 55-gaiion drum. 
Transfer or the drum of solidified \.rase to a staging are3 for curing. 

rRC-- 

Before completing iull scale neutralization and solidification of the thorium nitrate, process 
controi samples wii l  be collected to ensure proper scale up. After the first batch of thorium 
nitrate has been transferred to one of the neutralization tanks, a sample of the liquid will be 
collected from a sample port on the tank. Slightly varying quantities of NaOH ana solidification 
chernicais will be added to the samples to confirm and/or refine the chernicai quantities 
established dunng bench-scaie testing prior to full scale processing. This process will be 
cornpie:ed ever)' :en batches and before the rinseate is processed. The chemical quantities 
deterzixa dunng !his process control procedure will be used during actual solidification 
operations. Quanrrties described in this document are based on the bench-scaie test and may 
vary during operations. 

The major components or' the solidification process are included in Table 2- 1. Process control 
documents include a Work Plan. Sampling PIan. and Project Control Plan which contain the 
procedural. testing, sampiing, monitoring, control, and data recording requirements. 
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2.3.1 Thorium Sitrate Transfer. Seutralization. and Chilling 

The process equ ip ra t  was pressure tesrea at [ne CNSI faciiity. All equipment that wiii contact 
thorium nitrate during this project is new ana has been eLraluatea for compatibility with thorium 
nitrate. T ie  equipment will be set up at FERMCO and water will be processed through the 
system to test for ieaks. After the leak test has been completed. a system Readiness Assessment 
will be conducted ?nor to beginning thorium. nitrate processing. 

Approximately 25'3 gallons of thorium nitrate will  be pumped from Tank T-2 to one of the 
neutniizarion tanks in the CNSI processing area. Before transfer. Tank T-2 will be recirculated 
approximateiy 30 minutes per 1.000 gaiions o i  liquid remaining in Tank T-2 to ensure 
homogeneity. With  the mixer operating, approximately 200 gailons of 25% NaOH are added 
to the neutralization tank to raise the pff above 3. A pH of 3 ensures there will be no damage 
to downstream process equipment. The NaOH addition pump h a s  a variable speed drive to 
control the tlow rate. If the pH is not gearer than 3, the process is stopped the evaluate the 
problem. If  the soiution temperature during neutralization becomes greater than 110" F, the 
solution will be recirculated through a chiller until the temperature is less than 110" F. 

' 

2.3.2 Transfer of Seutralized Thorium Sitrate to the Drumming Station 

A Sj-saiion arum is placed in [iie drumming station and fitted w i t h  a drum rill head. The 
partially neurralizei !horium nitrate. a temperature less than 110" F. is transferred via 

chemicai resistant hose and variable speed pump to the drum. The drumming station is enclosed 
by a temporary tent structure ana maintained at a negative - pressure by a HEPA exhaust system. 

1.3.3 Addition and >fixing of Soiidification Dry Chemicals 

The fill head contains a mixing unit. dry chemical inlet. waste inlet, and ventilation outlet, which 
is connected to the 3EPA exhaust system. The mixing unit is attached to a disposal shaft and 
mixing blades that i.viil remain in the drum with the solidified material for disposal. With the 

mixer and ventilation system operating, approximately 190 pounds of drv chemicals are added 
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to the d i m .  ine dry cnemicais are suppiied bv an enciosed screw conveyor rrom a dry 

chemici hopper. The contenrs of the arum are mixed continuously during the addition o i  the 
dry chezicais ana for a predeternined period aftsr the dry chemical addition is complete. Mer 
mixins  1s complete. the drum rill head is removed and a curing iid is installed on the drum. The 
curing !id contains a probe to monitor the heat of the reaction. The tilled drum is manuaily 
moved along the conveyor to :he staging area where the slurried waste is allowed to cure. 
Another empty arum is manuaiiy moved along the conveyor and positioned under the fill head 
and the process is repeared unrii all thorium nitrate waste in the batch is mixed. 

9 

2.3.1 Transfer of Drums t o  t he  Staging Area 

-,- X cunng iid wiii be piaced on tne drum when the till head is removed. The cunng lid consists 
of a modified shipping lid with a charcoal filtered vent to release the heat of the exothermic 
curing reaction. The tiiled drums of slurned waste are pushed dong a conveyor to a staging 
area to cure for approximately 12 hours. Tile drums are weighed and then moved to an interim 
stagin: area and palletized. The drums will remain in this area for approximately three days 
(until the exothermic reaction has peaked), permanent shipping lids are installed. and the drums 
are moved to a longer term stora= we area. 

2.3.5 Process System Decontamination 

The nex-aiization and solidificxion process rank svstem will be decontaminated by tlushing the 
system *.vith water. The system tlushing will ensure that there is no hold up material (thorium 
nitrate or neutraiized thorium nitrate) remaining in the system. The system wiil be radiologically 
elevated to derermine i f  the process piping and equipment may be used for other projects within 
the controiled arca. The tlush and rinse water wiil be managed through the system and 
soiidifiea. Decontamination or Tank T-2 is addressed in Section 4.1. 

1.3.6 Solidificarioii Process Summary 

Approxirnateiy 22 gallons of thorium nitrate weighing I approximately 305 pounds. 13 gallons of 
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XaOH :veignin; 190 pounds. ana 190 pounds of the soiidification additive 160% Portland 
cemenr:40% fly ;~siii are required to produce one iuil 55-gaiion arum of solidified waste with 
a net 1.veignt of iess than 685 pounds. Drums ;viil not be tilled completely and the actual 
quantities wiil be siigntly smaller for the fieid process. Approximately 310 total drums of 
solidified waste *xiii be produced from tne thorium nitrate ana the associated rinse waters. 

Prior to shipment off-site the solidified waste in drums (which will have tamper indicating 
devices) will be riaiuated to determine whether the addition of absorbent material is appropriate. 

2.4 PROCESS CONTROLS A N D  PARXAIETERS 

r--r Both the neutraiization and solidification reactions generate heat. With agitation and increase 
in temperature due :o neutralization, there is a potential for generation of NO, ana the liberation 
of radon in solution with thorium nitrate. Process knowledge and laboratory testing h a s  shown 
that NO, genemion due to heating is minimal beiow a solution temperature of 160" F. Minor 
heating and mixing s i l l  drive radon from solution during neutralization. The neutralization 
tanks (HICs) can contain a solution temperature of up to 190" F without damage. The 
temperature conrrois are discussed in Section 2.1.2. The minimal heat generated during cement 
curing will not damage the metal driitns. 

2.4.1 IIaximurn Thorium Sitrate Temperature 

Bencn-scale nesraiization and solidification reactions resulted in a heat rise of approximately 
25" F during nexraiization and 25" F dunng soiidification. For the full scale process. the initial 
thorium nitrate rmperature and maximum temperature rise wiil depend on the weather 
conditions. The initial temperature is expected to be less than 75" F, the average daily 
temperature in Cincinnati during the anticipated processing time. The maximum heat rise during 
neutraiization ma soiidification are anticipated to be slightly higher than the bench-scale 
processing because bench-scale tests were performed in a small container in a climate controlled 
lab. No localized heating or vigorous reactions were obsenred during the bench-scale tests when 
the thorium nitrate :vas rapidly neutralized. 
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Consenative temperature rise i?alues of 40" F. 150% of .the bench-scale test results. are 
estimated for both [ne neutraiization and solidificztion reactions. Assuming a inaximum initial 
temperature of 7s" F, the temperature of the thonum nitrate after neutralization will be a 

maximum of 115' F. which is below the neutralization tank maximum rated temperature and the 
NO, generation teqerature limit. However. if the temperature exceeds 110" F the neutraiized 
matenal will be cniiled. 

2.3.2 Temperature Control 

X temperature iirnit o i  1 IO"  F in the neutralization tanks prior to transier to the 55-gallon drums 
has been set to ensure consistent operationai perrormance. Temperature instrumentation will be 

, --..-instailed on each tank. Due to mixing temperature gradients in the tanks should not occur. The 
final temperature o i  the thorium nitrate after neutralization may be less than 110" F, depending 
on the weather conditions. I f  the temperature exceeds 110" F, it  will be cooled by recirculation 
through a chiller. 

2.43 Seutraiization Exhnust Ventilation 

Mixing the thorium nitrate may produce NO, and radon. NO, lias historically been generated 
durins agitation of strong acid solutions and mixing wiil drive radon out of solution. NO, 
generwon wiil be mnimai because of the low acid concentration and solution temperature. 
Radon is a decal; product that will be present throughout the process. but  emissions will be 
reduced as the waste soiidifies. Radon \vi11 be reieased from the solution when thorium nitrate 
is transferred. agitated. or neutralized. I t  is anticipated that radon will also be generated during 
the neutralization because of the associated temperature and pH rise. 

To reduce emissions to the environment and exposure to workers ALARA. the exhaust vents on 
the neutralization tanks are connected to a nozzle on Tank T-2. There is an activated charcoal 
filter on the pressure release vent line prior to atmospheric discharge. The tanks are sealed to 
minimize leakage zround installed instrumentation and components. Air is exchanged among 
the head spaces of the tanks and any that is exhausted will pass through the charcoal filter, 
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trapping [.";e radon. 'Nhen processing is compiete the chmoai Zter can be atlowed-to set closed 
for 28 days (.approxinately s e w  times rne longest - radon isotope half-life). Radiologicai surveys 
and anaiyticai rescits identified :adon as Lhe pnmary radiologicai constituent of concern, based 
on its concentration and its potential risk. 

2.4.4 Solidification Exhaust Ventilation 

A HEPA exhaust system provides negative pressure in the drum filling structure and exhausts 
the drum rilIing hexi. The HEPA filters will remove airborne paniculate that may be generated 
durinz the mixing of the soiidification additives. The HEPA exhaust system is capable of 
approxirnxeiy '.COO cubic fee: ?er minute (ci:n), approxirnateiy 60 air changes per hour for an 
area this size and wiil reduce rile build-up of contaminants in the drum tilling station. The ax 
change rate is grexer than the accepted rate of seven changes per hour for asbestos and is 
considered more tkan adequate for the process. 

2.1.5 Backup Spterns 

If  there is a threat of a neutralization tank faiiure, the process system design allows the thorium 
nitrate to be pumped LO the other neutralization rank. if i t  is not currently in use. or the material 
may be pumped b x k  into Tank T-2. 

The secondary conrainrnent has tile capacity to contain the full volume o i  the neutralization tanks 
in the event of hign ievel indicator failure. I n  the event of a temperature instrument failure and 
high heat generarion. the stainless steel encasing tank will support the neutralization tank. 
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Thorun &;rare 

Sodium nvdraxiae 

Solidificarion Additive 

-.- 

6.500 gallons 

52.000 Ibs 2596 NaOH 

57.000 Ibs 60/40 
Portlano cemenritlv ashi 

3.0 HEALTH ASD SAFETY 

3.1 HAZARDOUS MATERIAL DEXTIFICXTION 

The hazardous materials involved in the process are thorium nitrate. soiidification additive, and 

NaOH. iiibie 3-1, Hazardous Matenal Inventory (HMI) lists the hazardous materials and the 
maximum quantities present in  the process. The following sections identify hazards associated 
with the materiais. 

Table 3- 1 Hazardous AIateriai Inventory 

Notes ll 
T-2 inventory Oecreases as the 

Supplied by bulk frailer near 

process area. 

1 Suppliea by bulk hoooer near 

process area. 

3.1.1 Thorium Sitrare 

Thorium nitrate is a radiological and toxicological hazard. It  is both an internal and external 
radiation nazard. Aerosols of thonum nitrate are a serious respiratory and mucous membrane 
hazard due to the nitric acid and internai radiation dose. Skin contact is a potential internal 
exposure 3athway because of the acid effects on the skin. Serious bums are possible upon skin. 
eye. or mucous membrane contact. There is no potential for criticaiity because the total fissile 
m a t e d  inventor): in the tank is less than one gram. 

3.1.1.1 Direct Radiation 

The dose rate on contact with Tank T-2 is 35 millirem per hour (mrernihr). The direct dose 
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. .  rates on contaci *::;:n the soiidification process conponenrs. drummed waste. mi for the spiil 
scenano identified in the Hazard Categorization ais bounded by the Tank T-2 dose rate. The 
dose rates ana conxois to maintain worker exposures ALXRA will be inciuded in the ALARA 
Plan ana Review. i ne equipment layout in Figure 7-2 has been configured in accordance with 
the ALARA Plan and Review as an engineer,nz control to reduce operator radiologicai 
exposures. 

-. 

Radon 
Radon is present in the thorium nitrate. Ciironic iadon exposure has been linked to an 
increase in iung disease. Radon i z  pnmaniv an alpha emitter presenting an internal 
radiation ex?osure hazard. lvorkers wiil have respiratory protection ana continuous 
exhaust ventliarion. as required. to prevent inhalation of radon. The radon present in the. 
thorium nitrate is composed of Radon-220 and Radon-122, with half-lives of less 56 
seconds and 3. S days. respectively. 

r .--c 

.vox cas 
NO, gzs is primarily an inhalation hazard and reacts with water to form nitric acid. NO, 
can cause e::t and mucous membrane irritation. There is a potential for generating NO, 
during mixing or hearing of strong nitric acid solutions. Since the thorium nitrate has 
a low conce~:ration o i  acid and low innsiinum temperature during neutralization. minimal 
gene rxon  or NO, is anticipated. 

3 . 1 2  Sodium Hydroxide 

A 25% solution of sodium hydroxide is used to raise the pH of thorium nitrate prior to 
solidification. Sodium hydroxide is a skin. eye. ana mucous membrane irritant wi th  the potential 
for causing seious burns w i t h  prolotiged exposure. 

3.1.3 Solidification Additive 

The soiidification additive is a premixed blend of approximatelv 60% Portland cement and 40% 
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fly ash. 1: is suppiied in bulk and is transierred to a nopper. .An enciosed screw conveyor 
transrers the rnaterki from the nopper to the process area. 

3.2 HAZARDOUS CHEMICXL INTERACTIONS 

A hazardous chemicai interactions matrix was not prepared because of the limited number of 
reagents associated with the process. The National Fire Protection Association (NFPA) Manuai 
of Hazardous Chemlcai Reactions and the Materiai Safety Data Sheets (MSDS) were used to 
determine :f [here ‘.yere any hazardous reactions. The oniy potentia1 hazardous interaction was 
an expiosion nazara associated x i t h  mixing concentrated nitric acid wi th  concentnted NaOH in 
a closed vessel. .XI vesseis invoived in the process are vented to prevent an explosion caused 
by  an increae in pressure. Water can also react with either reagent to generate heat, but water 
is only used to rinse the tanks and there is no significant heat rise anticipated. Both the niuic 
acid constituent ana the NaOH are reiativeiy dilute and a significant heat rise from dilution or 
neutralization is not a hazard. There are no adverse reactions or potential for hazardous 
runaway reactions identified for the process. 

r -rrr 

3.3 COhIPRESSED BREATHING AIR 

CNSI v,iil supply compressed Jir equipment to power air driven solidification components. 
Brearn:q 5: x i i l  be suppiied from a breathing air truck. 

3.4 RADIOLOGICAL PROTECTION 

Radiologicai protection is addressed by rlie combination of the FERMCO Site Radiological 
Control Program ana the CNSI Project Opentionai Radiologicai Control Plan. Additional 
radiologicaily controiied areas \v i  II be constructed within the FEMP process controlled area. 
CNSI’s Operational Radiologicai Control Plan is specific to the processing area and incorporates 
applicabie NRC ana DOE radiological control requirements. The CNSI Plan addresses activities 
within the project processing boundary and impiements the more restrictive of the NRC and 

DOE requirements to ensure compliance with both the DOE and NRC requirements. The site 
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radioiogicai sontroi pograrn zddresses [ne reqainder of rhe ac:ivities outside the processing 
boundaries. 

Protection from rxiiologicai hazards is accomplished b y  the use of shieiding and other 
engineered controls. monitonng of the workers and work area. and the use of PPE. The 
Operational Radioiogical Controi Plan contains the ALARA Review of the dose rates for each 
major task. Based on the ALXRA analysis, the appropriate shielding will be determined and 
installed. The controls are administered through the Solidification Project Health and Safety 
Plan and FERMCO work permits. At  least one Radiation-Control Technician and Industrial 
Hysiene Technician will be 2.vaiiabie at ail times during processing. 

r ry  3.5 ALARA REVIEJV 

It is FERMCO poiicy to maintain occupational exposures to radiological and chemical hazards 
ALARA. A n  ALARA review was performed on the dose estimates for each major task. The 
review concluded that the expected dose for the TNSP is ALARA and no additional design or 
operational modifications are necessary. Shielding and ventilation were designed into the system 
at the conceptual phase and the ALARA review considered these controls along with the 
administrative controis associated w i t h  the process. The average total dose to the project worker 
is expected to be jess than io0 iiirem with the highest total dose less than 300 rnrem. 

3.6 PERSOSAL PROTECTIVE EQUIPlIEXT 

Personal protecrive equipment (PPE) w i l l  be worn as required by the applicable FERMCO Work 
Permit. The Work Permit PPE requirements consider both the Radiological Control and 
Industrial Hygiene requirements with the more stringent applied for the task. 

3.7 SHIELDISG 

Shield wails wiil be erected in locations determined in the ALARA review. Shielding will be 
erected on eacn side o t  the drum riiling station. Similar shielding will be erected along each side 
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4.0 \\'.AWE 1IXKXGEJIEST 

4.1 SAMPLISG XiuD ANALYSIS 

Sampiing anti anaiysis was performed for materiai characterization. bench-scale testing, and 
waste acceptance. Sench-scale testing was performed to determine the recipe that would produce 
a waste that rezains workable during processing and cures to a RCRA nonhazardous waste. 
Waste acceptance testing was performed on the bench-scaie soiidified waste indicating that the 
process will not produce 3 RCRA hazardous waste. Further testing of the waste will be 
conducted during :he solidificarion operarions to znsure !hat the final product is consistent with 
the bencn-scaie : s i t s  and meets the requirements for disposai at the NTS. \Vases generated 

7e-#rom the process wiil be characrerized in accordance with Site Standard Operating Procedure 
(SS0P)-0002. Samples of the soiiditied matenal wiil be collected from each thorium nitrate 
batch io verify that the solidified inaterial is a nonhazardous waste. 

4.1.1 WASTE ACCEPTXSCE TESTLiG 

Sarnpies of the soiidified material generated during the bench-scale testing were analyzed by 
using !he TCLP :o verify the soiidified waste would not be RCRA hazardous waste and would 
be beiow the Uciversal Treatment Standards. 

4.12 LY-PROCESS SAiklPLISG ASD ASALYSIS 

A sample from the first batch wiil be taken and mixed wi th  the solidification additives to verify 
that the recipe is correct prior to solidification. This process will be repeated every tenth batch 
to verify the recipe remains correct. The pH of the neutralized thorium nitrate wiil  be verified 
to have a pH above 3 prior to transfer to the drums. TCLP samples will be coilected from each 
batch and analyzed to verify the final waste product is not a RCRA hazardous waste. The 
sarnpies wiil be coilected using pellet trays. The sampling procedure is provided in Attachment 
B. 
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1.1.3 DECOST.LIILYATIOS \-:ERIFIC.ATION RISSEXTE SAAIPLES 

The TznK T-2 sampie o i  rinse water wiii be. coiiecred aiter eacn decontamination effort. as 
described in the CSSI Sampiing Plan. Attachment B. To ensure that a representative sample 
is obtained. it wiii be taken from a valve installed in the Tank T-2 recirculation line. The 
sample wiii be coiiected during recirculation of the rinseate in the tank. 

Rinse ?.vater sampies wiil be anaiyzed in the rieid for pH using SW-846, Method 9040. If the 
final deconramination rinseate field analysis shows that the rinse water pH is above 1. X sample 
will be sex  to a iaborarory for analysis as described in Section 4.4. 

. ,--The process system will be tlushed prior to dismantlement. The material will be managed as 
debris. Plans are currently being considered to reuse this system to the maximum extent 
possible !o solidify other thorium contaminated liquids. Components that cannot be reused will 
be flushed in accordance with the work plan and managed as debris. Separate plans will be 
prepared if  other ::estment options are feasible. If  not feasible, the system will be dismantled. 

4.2 THORIL3I CElIENT 

Approxirnateiy 5 113 drums or' solidified inaterial will be produced from thorium nitrate. 
Approxirnateiy 10 drums or' solidified inaterial v,ill be gecerated from processing of the rinseate 
water. The drnms wiil be staged in an on-site storage area unt i l  they can be shipped to a 
disposai kiciiity. Sampiing and analysis plans have been prepared and will be impiemented to 
verify the waste me!s off-site disposal criteria. 

4.3 NCIDESTXL \VASTE 

There ?viii be no significant liquid waste stream. because rinse water will be solidified. 
Equipment used in the thorium nitrate solidification process that is not economically feasible to 
decontaminate ma reuse. will be disposed of consistent with FEMP site procedures. Waste, 

such as. PPE. sxonaary containments. hoses. and other wastes generated throughout the 
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operations of [he TNSP wiil  be cisposea of consistent \.vitn FEMP Site procedures. 

4.4 DECOSTXAIINATION OF TANK T-2 

After ail the thonum nitrate is removed. Tank T-2 and its ancillary piping, which is only 
internal, will be cecontaminated by rinsing with water to meet OEPA Closure Standards. OEPA 
1993 Interim Finai CIosure Pian Review Guidance specifies that in order to achieve clean closure 
of a HWMU, hazardous waste residues will be removed to the maximum extent practicable and 

the following rinseare standards net: 

( I )  Fifteen [ x e s  the public arinjung water maximum contaminant level (MCL) for hazardous 
constituents as promuigated in 40 CFR 14 1.11 and OAC 3745-81-1 1 for inorganics: - -v 

(2) If an MCL is not available for a particular contaminant, then fifteen times the maximum 
contaminant level goal (MCLG) as promulgated in 40 CFR 141.50 shall be used as the 
clean standard. If the hlCLG is zero, fifteen times the contaminant’s practical 
quamitation limit  in ground water will be used; or, 

(3) tf the product of fifteen times the SlCL or MCLG exceeds 1 ing/i or if neither an MCL 
or MCLC is available for ;1 particuiar contaminant. I mg/l shall be gsed as the clean 
standard. 

The ciean level for chromium is 1 pan per million (ppm) and .075 ppm for cadmium. RCRA 
considers a pH of greater than 2 and less than or 12.5 noncorrosive for RCRA compiiance (40 
CFR 261.22(1)). Decontamination will be confirmed when analytical results of a sample from 
the decontamination waters indicate that these standards have been met. If analyses of the 
rinseare samples do not meet the standards for pH, cadmium. or chromium then additional 
rinsing will take piace or an ai ternative decontamination procedures will be pursued. 

Thorium nitrate :s identified as being very soluble in cold water bv the Hmdbook of Chemistry 
and Physics. Physical Constants of Inorganic Compounds (61th Edition, page B- 149). A water 
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spray neaa wiii be inserted into the tans. ana the entlre inner suriace or the rank wiii be rinsed 
with approximately 250 gallons of water. The nnse wiil be pumped from the rank to the 
neutralization ranks. This process wiil be repeated as necessary ana a rinse sample wiii be taken 
to confirm that pH ana RCRA metals have been removed and that the rinse water meets ciosure 
requirements. This rinse water will be processed through the CNSI equipment for solidification. 
No rinse water will be discharged to the FEMP Wastewater Treatment System (WWTS). 

" 

4.5 IVASTE STREAMS AND SOURCES 

Table 4-1 lists specirk waste streams and their sources. The preliminary classification of all 
waste streams is nonhazardous. regulated. radiologicaiiv-contaminated material. The waste will 

rr-.be sampled to verify that the waste does not exhibit characteristics of hazardous waste. Periodic 
surveillances will be performed by Waste Program's Quality Assurance and managed in 
compliance with NVO-325, the NTS/FERMCO waste acceptance criteria, and evaluated to verify 
the waste sent to NTS is within the waste acceptance criteria and the FEMP application to NTS. 

- 

Table 4-1: Tank T-2 Waste Streams and Sources 

Waste Volumes 

Solidified 
Thorium Nitrate 

Tank T-2 2,294 

I 
Tank T-2 "lieel" that is not 
pumuea out 

After the decontamination 
rinse. the tank will be 
removed as part of the CRU3 
D&D process as part of the 
IROD. 

0 

0 

Disposition 

NTS 

N T S  

NTS or on- 
site 
management 
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Inside Tank T-2 Tank Fioat 11.4 

S torn Water 
Run-oii  

Personnel 
Protec::-;e 
Ea ui? E en t 

1 FERMCO procedures. 

Generated from precipitation. 
is collected. sampied. and 
treated throuzn the FEMP 
W S  . 

Generated as part of the 
worker protection effort and 
managed as Dart of the 

Decommination 
Water 

~- 

I collected and solidified. 
I 

Generated from the 
decontamination of 
equipment and tank. wiil be 

Air PoiIution 
clontroi 
Equip IT en t 
n 

0 

Generated from the HEPA 
filters, activated carbon 
system. and other air 
pollution control activities. 

300 

)un?s. 2nd 
doses 

- 

296 

I64 

6,150 

NTS or on- 
site 
manaeemen t 
Discharged - 

in 
accordance 
with 
NPDES - 
NTS 

NTS 

- 

NTS 

NTS or on- 
site 
management 

4.6 SYSTEJ I D 1Sh.I AKTLEi I ENT 

After c h . i  ciosure of Tank T-2 has been verified and the ciem rinseates solidified. the treatment 
systeR xiil be rlushed and disassembled. Each component of the system wiil be tlushed with 
water ?*or fo disconnection. The cain lock hose fittings are equipped with internal valves, 
which xa i  the end of the hose during connection to prevent the release of liquid in the hose. 
The rnzjonty of the draining process is accomplished by  disconnecting the hoses and "walking" 
the hose !oward the process drum to drain the liquid into the drum. After draining, the hoses 
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and equipment aie czgecipluggea. The liquid in [he arum is solidified as necessary during the 
draining process. Tl;e neutralization tanks wiii aiso be emptied and liquid residuais from the 
tlushing process soiidifiea. Xo free iiquids are ailowed for disposal. thus absorbent material will 
be added to waste containers if necessary. 

4.7 WASTE ?IINI3IIZXTION 

Numerous techniques to manageiminimize waste generated during the performance of the TNSP 
will be ernpioyea: The prima? waste minimization techniques wiiI be proper planning, waste 
segregation. aria minimizing !he amount of water used for decontamination including: a system 
design thzt minimized [he length or' pipingihose runs: minimized temporary pipeihose 

~ 7 -  mnnections: and seiecion of equipment with a minimum of potential leak points. hfaterials of 
construction selected for equipment are compatible wi th  the fluid handled by the equipment. To 
the extent practical packaged materials will be unpacked prior to being transported into the 
controlled area. Et;ery effon will be made to minimize. the quantity of flush water used. Project 
personnel are trained in :he rnethods/techniques to minimize unnecessary waste generation. 

4.8 EMERG ESCI' PREP A R ED N ESS 

FERhlCO is responsible for or'f-normal occurrences and associated emergency action. Site 
emerger,cy ?repareams a n a  spiil rcsponse procedures tvill be ~ollowea in the event or' a release 
or spill. In the cent o i  an off-normal event or spill. FERrVlCO wiil t&e appropriate actions, 
with the input of CNSI. as directed by the Emergency Duty Officer (AEDO). A s  with all 
Department of Energy (DOE) facilities. security at the FEMP is strict. The entire FEMP 
processing area. which includes the TNSP area, is surrounded bv chain link fencing and 
monitored by on-site secunty personnel. All empioyees and visitors enter through one of several 
guarded entrances into the administration and processing area. 

CNSI personnei t.viil be trained in the appropriate portions of the FEMP Emergency Plan, 
Hazardous Alatenals Spill Cleanup, the Spill Prevention Control and Countermeasures (SPCC) 
Plan. and Spill Incident Reponing and Cleanup. 
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1.9 EXVIROA3IENTAL COMPLIXXCE .WD SPILL RESPONSE 

The TNSP wiii aczompiish the clean closure performance standards listed in OAC 3745-66- I I 
(40 CFR 265.11) by identifying, isolating, removing hazardous constituents present in Tank T-2, 
and decontaminating the tank. 

The thorium nitrate treatment processing wiil be conducted in a fully enclosed system as 
described in Section 2. Tank T-2 is within secondary containment and secondary containment 
will be provided for the neutnlization/solidi fication system. This removal action will not 
generate any run-off to surface water. Spill prevention ana control measures wi l l  be employed 
during ail projec: s?eciric rernovai action operations. in accordance with FEMP procedures and 

,-.-the SPCC plan. it’ork areas wili be prepared by spreading impermeable liners. and/or using 
diking LO conrain spills. Catch pans and basins will be used, as appropriate. for control and 

containment of decontamination solutions. Hoses are equipped with internal valves to prevent 
leakage during disconnection. Thorium nitrate treatment equipment and materials, that are not 
fully decontaminated wiil be containerized and managed as hazardous, radioactive, or mixed 
wastes. 

No decontamination wastes from the TNSP w i l l  be processed through the FEMP W S .  
Decontamination ..vastes w i i l  be solidified and managed as low-level radioactive material. 
Collectes stormware: ?viil be managed througn the Plant 8 LVWTS. 

4.10 APPLICABLE RELEVANT ASD APPROPRIATE REQUIRE3IEiUTS 

Table 4-2 of this section. identities the Applicable or Relevant and Appropriate Requirements 
( ARARs) for this removal action. A s  a Comprehensive Environmental Response compensation 
and Liability Act (CERCLA) removai action. the exemption from procedural requirements to 
obtain Federal. Skte. or local permits is applicable. This exemption is identified in the National 
Oil ana Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 300.400(e)), a 
To-Be-Considered (TBC) ARAR. Table 4-2 includes: 
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Identification of perairs that ivouid otherwise be required: 

Identification of the standards. requirements. criteria. or limitations that wouid have to 
be met to obtain eacn permit: and. 

- An explanation of how the response action will meet the standards, requirements, 
criteria. or hi ta t ions identified above. 

In accordance with 40 CFR 300.400(g), CERCLX response actions must be consistent with all 
ARARs. irxiuding OEPA ana U.S. EP.4 requirements for HWMU closures. corrective actions, 
and post-c!osure. Pxsuant to the Ainenaed Consent ,4greement, the FEMP will: 

r r- 

Characterize chemical and radiological Contamination at the FEMP and establish site 
cleanup objectives. 

Conduct necessary short-term response actions to eliminate or minimize immediate 
threats to human health and environment. 

Implement any necessary long-term monitoring and surveillance of the facility and 
surrounding environment. 

Representatives of the DOE ana FERMCO wil conduct inspections during the performance of 
this project to ensure tkat the actions periormed are conducted consistent with the discussions 
in the PSP. The inspections will ensure that the equipment from Tank T-2 is properly cleaned 
and decontaminated and that all wastes resulting from this removal action are properly stored, 
labeled. and characterized. 

Upon cornpietion of the TNSP. a final report will be submitted to DOE, U.S. EPA, and OEPA 
describing now the removal action was completed and the objectives of the action met. 
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Permit Requirements thRARs) 

TABLE 4-2 

APPLICABLE OR RELEVXST XhD APPROPRIATE REQUIREMEXTS (ARARs) 

.O CFX PART 61 - 
lationa Emission 
.randam tor 
fazaraous Air 
'ollutants - 
YESHAP9 
I A C  3745-17-OT) 

dtionai ?oilutioii 
lscharge Eh ina t ion  
;stem t SPDES) 
:rmn - OEPA 
?DES Per:nit No. 
000001'DD 

SUBPART H - SECTION 6 I .92. 
emissions or radionuciides (except radon' 
and r a d a r ? )  ta the ambient air rrom 
Depmrnent or Energy racilities shall not 
exceed those amounts that woiiid cause any 
memoer 0 1  the public to receive I I I  any year 
an eitec::ive dose equivaient or IO inrciniyr. 

Pursuanr to 40 CFR G 1.07 .tiid 6 I . 9 G ( i ) ~ ,  ,LII  

appiication lor  approval does iiot have to be 
filed for radionuclide sources i f  the trtective 
dose eouivalenr caused by all einissions 
from tne new constructioii or inociiricatioii 
is less than 0.1 inretn per year. 

Continuous emission monitoring IS required 
under 40 CFR 6 1.93 (1)) tor slacks and 
vents which have the potential. uiidrr 
normai operating conditions. without I)eiierit 
any einissioii control devices. to release 
radionucides in suiticieiit quantity ro cause 
an eiiective Jose equivalent o r  0.1 
inrernivcir o r  greater ro itiiy iiieinner or [ne 
public. 

FEUP s.bAhcewater discharges iiiust not 
cause a violation of ertlueiit imiu or 
loading rate at NPDES permitted outralis. 
Discharges inust also be coiiducted in  

accordance with the terms and conuitioris ot 

the permit. This includes iiotiricatioii 
requirernriits under 40 CFR 122.42 for 
Clean 'Water Act (CWA) Section 307 toxic 
pollutants aiid State water quality standards 
esrabiished under OAC 37:s-1. 

omic E n m y  Act 
CFR 335 

o OEPA equivalent) 

Radiation uoses. levels. aiici concentrations 
in restrrcred and unrestricted areas. 

Compliance Plan 

~~~~ 

The dose resulting rrom the FEMP is reponed to U.S. EPA on 
an annual basis. Emissions trom this reinoval action will not 
result in the annual standard being exceeded. 

Radionuciide emissions rrom the TKSP are not expected to c a w  
an EDE 0.1 inrem/year or above to any inrmber or the public. 

~~ 

The TSSP wiil inert hinits iinposeu iiy the current NPDES 
permit. 

After review or the anaiytical data. storinwater associated with 
the proposed project will be treated at Plant 8 and the BDN 
Facility to ensure coinpliance with etrluent limits and loading 
rates at 9 P D E S  permitted outtalk '460s (BDN-ETS) and #401 
(MH-I 757 and applicable wdter quaiity standards. 

Emissions iroin this removal action wiil not result in the 
radiation iiinits being exceeded in restricted and unrestricted 
areas in accordance with the Project Speciilc Health and Safety 
Plan. 

4-9 

000075 



' e m i t  That \!'odd i Permit Requirements (ARARs) 
:e Required i 

7 1 1 2  

Compliance Plan 

- - 
TABLE 4-2 

National R e v i w ~  Priinarv Drinking Water 
Reguiaooiic 140 CFR 141.60 througn 
!41.63i 

XPPLICXBLE OR RELEYAST AXD APPROPRIATE REQUIREMENTS iXRARs) 

Surface water discharges will be in accordance with the site 
NPDES permit anu are  not expected to iinpact grounuwater. 

;ir Pollution Coiitroi 
3AC 3745) 

Ate Drinking Water 
c t  (42 USC 300G: 
L 93-523) 

?EMITS TO INSTALL - OAC 3735-31- 
05 (A): Inscallation or the proposed 
solidification equipment inust not prevent or 
interrere with the attaininent or  inaintenance 
of appiicaole amoient air quality standards: 
and must nor result in a violation or any 
applicaoie laws: and must tinploy the best 
available technology to coiitrol emissions. 

PEF3IITS TO OPERATE - OAC 37'45-35- 
02 (C) - Tile soiidiricatioii euuipineiit must 
5e operateu iii coinpiiaiica witn appiicaole 
air poilution control law: intist be 
constructeu. located or installed in 
compliance with the Tcrins and Conditions 
ot a Perinit To Instail: and inust not violate 
National Emission Standards ror Hazardous 
Air Pollutants adopted by the Adiniiiistrator 
of the EP.4. 

'The thorium nitrate tank will not interrere with the attaj-ent or 
maintenance or any applicable air quality standards or  cause a 
violation or any appiicable laws. Best Available Technology 
@ A n  wiil be impiemented to control emissions. 

The tank wiil be operated i i i  compliance with appiicable air 
poilution control laws and will not violate National Emisions 
Standards ror Hazardous Air Pollutaiirs. 

Yi-ttionai Priinary Drinking Water 
Reguiations 140 CFR 1-11 ) 

Compliance wi I 1  be demonstrated by citewide environmental 
monitoring, :ncluding air. soil. and groundwater. Repom 
summariung the sitewide inonitoring resuits will be submitted io 
the EPA. 

Ohio Drinking Water Regulatioiis t OAC 
3745-8 I - i I tlirougn 15 hiid 3745-8 I - ib )  

Public Water System Primary Coiitainiiiaiit 
Controi 
(OAC 37;5-81-11,) 

Engineering controls and best inaiiageinent practices will be used 
to mitigate tne potential discharge or contaminated wastewater to 
the underlying aquirer. The FEMP will ensure groundwater is 
not adversely iinpacteu through conriiiued monitoring under its 
cxistiiig Grouiiuwater Xloiiitoriiig Program. 

iposure to the Public Radiatioii ilose Limit 
(40 CFR 192.021b), 

Radiatioii Dose Liinit 
(Drinking Water Pathway, 
(IO CFR 93-1) 

The TNSP wiil be designed and operated to minimize the 
releases or radionuclides. Compliance wiil be demonstrated by 
sitewide environinentai inonitoring, iucluding air. soil, and 
groundwater. Reports summarizing the sitewide inonitonng 
results wiil be submitted to the EPA. 
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iazarcous Waste Deterininations 

M CF3 262.11) 

I 

OAC 27;5-52-11) 

- 
TABLE 4-2 I 

APPLICABLE OR RELEVXST AND APPROPRIATE REQUIREME3TS IARARs) 

Permit That il'ould 
Be Rewired  

Xesource Conservation 
.ad Recoverv Act 
As Amcnatdi 

'emit Requiremenn IARXRS) 

[nterirn Status: Treatment. Storage. ;mu 
Disoosai Cciierat Faciiitv Stanuarus 
[OAC 27:S-65-13 througn 16) 

(40 CF3 265.13 througn 265.16) 

[ntcrim 5:atus: Trtatmeiit, Storage aid 
Disposal Facility Preparruness and 
Prevention 
(OAC 27:s-65-31 through 3s. 
3745-65-37 
(40 CFX 255.3 I through 165.35. 
265.3 71 

1ntcr:n 5:xus: Trsarineiit. Storage .mu 
Disoosai Fncility Colitiiicriicy Plnii niiu 

Enercrnc y ?rocedures 
(OAC 274S45-5 1 througn 56) 
(40 CFX 255.51 tlirougn 265.56, 

Conrainer 3torage 
(OAC 2::s-52-34. 3745-66-70 through 77) 
(40 CF3 151.31. 265.170 throiign '65.177 

Compliance Plan 

~- 
The waste to be neutralized has been charactetlzed as comoave 
and contains eievated levels of chromium and cadmium. 

Wastes generated from the process will be characterized in 
accordance with site procedure SSOP-0002. Samples of the 
solidified material will be collected from each thorium nitrate 
batch to verify that the solidified material is a nonharardow 
waste. 

~~ ~~~ 

The TNSP wiil operate in accordance wrrh RCXA reguiauons. 
Existing site security measures wiii be usea. Inspections will be 
conducted in accordance witn site mocedures. Personnel w ~ l l  be 
trained in accoraance with FEMP requirements. 

Prepareuiiess and prevention equipment. as specified in the 
regulations. will be on-site. available. and in operating condition 
throughout the duration of the TNSP. 

The existing FEMP site-wide internai communicauoWaiarm 
sysrein will be used. Portable fire extinguishers and spill control 
equipment will be placed at accessible locauons to assist in 

emergency response. The site's Einergency Response Team will 
be available. with assistance rrom local and state personnel. for 
responding to emergency situations. 

~~ ~ 

The existing RCRA FEMP Coiiringeiicy Plan and Emergency 
Proceaures will be rolloweu tor any nazardous waste release 
associated with the TNSP. 

FERMCO is responsible for off-normal occurrences and 
associared emergency action. Site einergency preparedness and 
spill response procedures will be followed in h e  event 0i.a 
release or spill. In the event of an orf-normal event or spill, 
FERMCO will rake appropriate actions. with the input o~CNSI,  
as directed by the Emergency Duty Ofticer IAEDO). 

Containers or hazardous waste will be inanaged and inspected in 
accordance with regulatory requirements. 
Containers of hazardous waste will be inanaged and inspected in 
accordance with regulatory requireinens. Secondary 
containment will be provided in the drumming stations and 
staging areas. The contamers will be compatible with the 
stabilized material and will remain closed during storape. 

000077 
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Permit That \\'odd 
Be Rewired 

- 1 

TABLE 1-2 II 
ll APPLICABLE OR RELEVANT XXD APPROPRIATE REQUIREMENTS (ARARs) 

~~ - 

Permit Requiremenu ihRXR\)  Compliance Plan 

Closure ?ertormance Siandarus 
(OAC 3745-66-1 1 .  X45-G6-i4) 
(40 CFR 1GS. 11  I. 265.114) 

Land Diwosai Rebtrictioiis 
(OAC 3715-59) 
(40 CFR 268) 

.-- 
i Decontamination of the tank system wiil be conducted to meet 

closure performance standards. 

All materials removed from the FEMP wiil be managed in 
compliance with applicable provisions of RCRA and other 
Federal and State requirements. including the U.S. EPA's Off- 
Site Rule. which was affective October 22. 1993. 

Tank Systeins 
(OAC 374.5-66-9 1 through 37-15-66-99) 
(40 CFR 265.190 througn 765.199) 

?--rationai - Worker 
, .ction & Training 
29 CFR 1904 ti 
:910) 

Sationai 
-nvironinentai Policy 
ict iNEP.4i 
;O CFR 10211 

As required for removal actions. regulatory requirements for 
Tank T-2 have been met to the extent practicable. Test results 
from uitrasonic thickness testing conducted in November 1993 
show that it is structurally sound. The tank is secured from 
receiving additional materiais. The waste is compatible with ta& 
construction materials and will not Cause failure of the system. 
Secondary containment is provided for Tank T-2. Daily visual 
inspections or the tank sysrem will be conducted and 

All facility personnei wiil be trained. 
Employers will develo!) a i d  iinpleineiit a 

written sarety and health prograin tor 
employers involved iii  hazardous waste 
operations. 

Ensure tnat a l l  tederai agencies (iiicludiiig 
DOE) coiisider enviroruneniai iinpacts I I I  [he 
planning aiiu decisioii-inalciiig pnases o r  

their Droiects. aboveground. 

This reinoval action will be conducted in accordance with the 
provisions of the Project Health and Safety Plan and the FEMP 
Health and Safety Plan. 

This reinoval action wiil be coiiducted in accordance with NEPA. 
The resuits of the NEPA evaiuation for this project include no 
environineiir iinpacts as this project will be conducted 

30E Orders TO Be Colisldzred All project design activities snail be iinpieinented according to 
the DOE procedures. 
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1.0 SCOPE 

1 . 1  Puroose 

1.2 

The purpose of this pian is to provide positive control of the 
solidification operations performed by Chem-Nuclear Systems, Inc. 
(CNSI) while contracted by Fernald Environmental Restoration 
Management Corporation (FERMCOI at the US Oepanment of Energy 
Fernald facility (DOE-Fernald). 

Aoolicabilitv 

This plan applies to all CNSI, FERMCO, Fernald Atomic Trades and  
Labor Council (FAT&LCI and sub-contractor personnel directly 
involved with the soiidification of Thorium Nitrate (TN) at DOE- 

c- c y- Fernald. 

2.0 REFERENCES 

2. I Nuclear Regulatory Commission (NRC) License 39-23004-01 as  
amended 

2.2 NVO-325 (Rev. 11, Nevada Test  Site Defense Waste Acceptance 
Criteria, Cenification, and Transfer Requirements. J u n e  1992 

2.3 Statement of Work for the FEMP Waste  Solidification Project 

2 . 4  CNSl Procedure CPI-AD-033. "Field Projecl Administration and  
Control " 

2.5 CNSI Plan PL-CNSI-95-003, "FERMCO Solidification Project Health 
and Safety Plan" 

2.6 CNSI Plan Pt-CNSI-95-004, "FERMCO Solidification Project 
Operationai Radiological Control Plan" 

2.7 CNSI Plan PL-CNSI-95-005, "FERMCO Solidification Project Process  
Control Program" 

2.8 CNSI Procedure CN-AD-002, "Document Storage and Control" 

2.9 State of South Caroiina Radioactive Material License 287-02, as  
amended 

Assurance Plan" 
000082 
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3.0 

.--- 

2.1 1 Was;e Solidification Project. Thorium Nitrate Solidification Sampiing 
Plan'. 

2.12 CNSl FEi?MCO.TN Solidification ?.& 1.0. C-313-0-2606 Rev. 2. 

REQUIREMENTS 

3.1 Prereauisiteg 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

3.1.5 

3.1.6 

3.1.7 

3.1 .'8 

3.1.9 

3.1.10 

Verify the 14 day notice required by Reference 2.1 for 
use h a s  been made to the NRC. 

Verify th i s  plan has been approved by FERMCO, United 
States Environmentai Protection Agency (USEPAI, Ohio 
Environmental Protection Agency (OEPAI ana CNSI. 

Verify that a work package has been initiated for the 
individual waste processing location in accordance with 
Reference 2.3 prior to commencing work at that location. 

Verify FERMCO has issued CNSI written permission to 
commence actuai solidification operations. 

Verify radiological controls are in place in accordance 
with Reference 2.6. 

Verify personnel involved in rhe solidification operation 
have CGmpteted sire specific Training in accordance with 
Reference 2 .3 ,  2.5,  2.6, 2.10 and FERMCO access 
requirements. 

Verify the CNSl Radiological Controls Supervisor (RCSI is 
on-site for any operation involving contaminatsd materiai. 

Verify that a CNSI authorized user of radioactive materia1 
for t h i s  project is on-site for processing operations. 

Verify the specific waste processing location has been 
set-up in accordance with this plan. 

FERMCO verify that valve TN-10, Tank T-2 side 
discharge valve, is shut and tagged/ locked out. 

3.2 Tools. Materials. EouiDmenf 
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CNSI wiil provide t h e  tools, material a n d  equipment necessary to 
perform the required work. CNSI snail provide (however, not limited 
to) t h e  following: 

3.2.1 

3 . 2 . 2  

3.2.3 

3 , 2 . 4  

3.2.5 

3 . 2 . 6  

3 . 2 . 7  

3 .2 .8  

3.2.2 

3.2.10 

3.2.1 1 

3.2.1 2 

3.2.1 3 

NOTE: 

Office trailer 

Diesei-Electric generator with fuel storage tank to power 
the office traiier and electric solidification equipment. 

Air compressor for the air driven solidification 
components. 

Tanks to be used for the neutralization of the waste 
streams. 

Drum mixer for the solidification of the waste streams. 

55 gal drum mixer blade inserts for stabilization of the 
lower part of the mixer blades. 

Hoses, pumps, valves, mating connections and gaskets 
required for transfer of the waste streams from FERMCO 
tanks to the  neutralization tanks and from the 
neutralization tanks to the drum mixer. 

Equipment/instrumentation required to administer and 
control the neutralization process. 

ChilleriHeat Exchanger to cool neutralized liquid prior to 
solidification. 

Equipment for the storage and deiivery of neutralization 
and solidification chemicals. 

Chemicals and reagents required for t he  solidification Of 

the waste  streams. 

Secondan/ containment for all equipment. 

Material to construct process shield wail inside the 
process tent. 

ANY SECONDARY CONTAINMENT WHICH CONSISTS 
OF BERMS AND A HERCUL!TETYPE MATERIAL LINER 
WILL HAVE A GEO-FABRIC UNDERLAYMENT SUCH AS - .-..-.-;- ----.-. . --. .._.. UJ?'Y';; i a i a L u a I  ,ma 
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3.3 

3.2.14 Drum curing lids fitted with vent  ar,d ?emperature 
monitoring connections. 

3.2.1 5 Process tent  to  inclose the drumming area where was te  
and dry chemicais are added to the  process drums. 

3.2.1 6 Ventilation equipment, filters and instrumentation 
required to  control atmospheric emissions. 

3.2.17 Chemicals and equipment required to perform PCP testing 
in accordance  with Reference 2.7. 

32 .1  a Fork t ruck to stage! move equipment and  drums. 

3.2.19 

3.2.20 

Carbon canister filter for tank T-2 passive vent. 

Flush tanks  for fresh water flush of equipment. 

- 

Precautions and Limits 

3.3.1 Extreme care shall be exercised to ensure tha t  the  
individuai radionuclide quantities specified in Reference 
2.1 a re  not  exceeded. The CNSI Radiological Control 
Supervisor will have the responsibility of ensuring 
compliance. 

3.3.2 Neutralization and solidification involve chemical 
reactions and the  generation of heat. A!! personnei 
involved in The soiidification process shall exercise 
extreme caution and comply with all safety requirements 
specified in Reference 2.5. 

3.3.3 Waste  s t r eams  will not be added to  the drum mixer until 
tiie pH is L 3. 

3.3.4 Secondary containment will be in place prior to any 
processing operation which has the capability of an 
uncontrolled liquid release to the environment. 

3.4 A c e e m  nce  Criteria 

Processed was te  will be  deemed acceptable when the w a s t e  is 
solidified and complies with the requirements of Reference 2.2. 
Specifically, CNSI will ensu re  the following: 



3.5 

261 ana will be aczEptable ;or disposai in accordance 
with 40 CFR 268 ana NVO 325. 

3.4 .2  The waste shall be a uniform, dry,  freesranding monolith 
that contains as  little free liquids a s  is reasonably 
achievable bu t  in no case shall the liquid equal or exceed 
0.5 percent by volume of the external waste container. 

Proiect 0 r aa niza t io n 

The CNSl project organization chan is provided in Appendix 0 

3.5.1 

3.5.2 

3.5.3 

Proiect Manaoer 

The CNSI Project Manager (PM) wiii be the point of 
contact for FERMCO concerning the solidification project. 
The PM wiil h,ave the authority to function on CNSl's 
behalf in contractual matters and will maintain oversight 
of the project without becoming directly involved (except 
in emergency situations) in day to day operations. The 
PM wiii interface with FERMCO management and will be 
responsible for tracking and reporting project cost, 
schedule and deviation. The PM will repon directfy to 
the CNSl Manager of Special Projects. 

Radioloaical Control Suoervisor 

The CNSl Radiologicat Control Supervisor (RCSI wiil be 
responsible for insuring r h e  ir;.,plementation of the 
requirements stated in Reference 2.5 ana 2.6. The RCS 
will coordinate activities with FERMCO Safety and Health 
and Radiological Control personnel to ensure compliance 
with CNSl's Radiological Control Program and FERMCO'S 
Radiological Controi requirements, following the more 
restrictive requirements when they differ. The RCS wiii 
repon to t h e  PM on ail project matters while maintaining 
a direct tie to the CNSl Corporate Health Physicist on all 
radiological control matters. 

Ooerations Suoervisor 

The CNSI Operations Supervisor (OS) will be the lead 
solidification technician responsible for the day to day 
direction of solidification operations. The OS wiil directly 
control operations within CNSl's processing area and Will 
iz:reL'.t-o .--- Wljl I ;:;A ;y,Gr:G+:s FT=;-.!cz r;.srre.n.+ I:" 
direci operaricns outside cf cr!s!'s process area. The 05 

. .  

repons directly to the CNSl PM. 
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The Quality Assurance Supervisor (QASI wiii provide 
quality assurance oversight during CNSl project 
operations and will interface with FERMCO QA. The 
QAS will ensure CNSI operat ions comply with Reference 
2.10 and all applicable cont rac tua l  requirements. The 
QAS will report directly IO the  PM o n  all project matters 
while still maintaining a direct tie to CNSl Director of 
Quality Assurance. 

C NS 1 / FER F,? C: 0 0 o ere? i o n a 1 R e s DO n s i b i 1 it i e 5 

3.6.1 FERMCO ODerational Resoonsibilities 

3.6.1.1 Operation of the TN t ransfer  pump and associated 
valves for waste t ransfer ,  TN tank recirculation, 
and rinsing operations. 

Monitoring the TN transfer  pump during 
recirculation of t ank  T-2. 

3.6.1.2 

3.6.1.3 Filling flush tank #1 with fresh water as  necessary 
during initial system fi l l  a n d  flushing operations. 

3.6.1.4 

3.6.1.5 

Staging empty d r u m s  o n  the conveyor. 

Installing mixing blade assemblies  in emoty drums.  

3.6.1.6 Loading dry chemicals in r h e  nopper. 

3.6.1.7 Assisting the CNSl opera tor  in removing and 
placing the drum fillhead a n d  installing the chain 
binders on the fillhead/ d r u m  assembly. 

3.6.1 .a Installing/ removing drum curing lids. 

3.6.1.9 Installing drum shipping lids. 

3.6.1.10 Moving processed d r u m s  along the  conveyor. 

3.6.1 .l 1 Transferring processed d r u m s  to the FERMCO 
curing area. 

3.6.1.12 Decontamination operat ions as necess,?{. 

3.6.1.13 Tank T-2 sampling operations.  000087 



3.6.2 8z !J S 1 o ~e r a f i o n a I Res o o n s i b i l i  t i e 5 

3.6.2.1 Operation of all CNSI equipment and sampling 
operarions within the NRC csntrolled area. 

3.6.2.2 Operation of NaOH transfer including flush tank 
#2. 

4.0 DETAILED PROCEDURE 

4.1 Eaubment Set-uo 

4,l.l FERMCO wiii mobilize and assemble eauiprnent a t  the TN 
t a s k  work zone area under CNSI direction. Appendix A 
provides  a vp ica l  equipment layout. The actual layout 
wiii be determined by CNSI depending on  the size and 
s h a p e  of the available space a t  t h e  solidification site. 

r' -- 

4.1.2 FERMCO wiii complete the connection and final 
positioning of all hoses, pumps, tanks ,  secondary 
conta inment  and other equipment required for the 
t ransfer ,  neutralization and solidification of the Thorium 
Nitrate w a s t e  under CNSI direction. 

NOTE: ANY EQUIPMENT WHICH, IF COMPROMISED, COULD 
RESULT IN THE UNCONTROLLED RELEASE OF 
CONTAMINATED LIQUID REQUIRES SECONDARY 
CONTAINMENT. PROPER USE OF BAGGING. 
WRAPPING, TROUGHS, GLOVE BAGSIBOXES. DRIP 
TRAYS AND BERMS ARE ACCEPTABLE. 

4.1.3 Verify that the process tank adapters  for waste  transfer, 
recirculation, flushing and venting are installed and 
connec ted .  

4.1.4 Perform a final hand aver hand waikdown to verify 
system set-up and flow path per reference 2.1 2. 

NOTE: AT THIS TlME ALL SYSTEM VALVES SHOULD BE 
ClOSED.  

4.1.5 Verify all system valves closed. 
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NOTE: 

4.2.1 

4.2.2 

NOTE: 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.2.8 

4.2.9 

NOTE: 

NOTE: 

4.2.10 

4.2.1 1 

FRESH WATER FOR THIS TEST IS SUPPLIED FROM THE 
FLUSH TANK. F{LL THE FLUSH TANK CL'RING THIS 
TEST AS NECESSARY. 

Position system valves in accordance with Appendix E, 
Starting Lineup for Leak Test". 

Stan the T N  transfer pump a t  minimum speed. 

OBSERVE LlQUlD TRANSFER SYSTEM FOR LEAKS 
DURlNG THlS FILL PROCEDURE. 1F ANY LEAKS ARE 
OBSEHVED STOP THE TN TRANSFER PUMP. REPAlR 
THE LEAK PRIOR TO PROCEEDING WITH STEP 4.2.3. 

Observe neutralization tank #I inlet. Shut vaive WS-5 
when water issues. - 

Observe neutralizarion tank #2 inlet. Shut valve WS-6 
when water issues. 

Observe neutralizat,irl\n tank #1 outlet. Shut valve WS-8 
when water issues. 

Observe neutralization tank #2 outlet. Shut valve WS-9 
when water issues. 

Open WS-20 and observe rhe neutralized waste inlet to 
the drum mixer. Close valve 'vVS-20 when water issues. 
Stop the TN transfer purno. 

Inspect all hoses,  fittings, connections and equipment for 
leaks. Repair all leaks prior to proceeding. 

Raise system pressure to 20 psi by jogging the TN 
transfer pump. Hold this pressure for fifteen minutes. 

lNSPECT SYSTEM FOR LEAKS DURING THE FIFTEEN 
MINUTE HOLD. IF LEAKS ARE DETECTED PERFORM 
STEPS 4.2.10 AND 4.2.1 1, REPAIR THE LEAK(S1 AND 
RESUME TEST FROM STEP 4.2.9. 

CNSI AND FERMCO QA REPRESENTATIVES SHALL 
WITNESS THIS TEST. 

Open vaive WS-5 to relieve system pressure. 

Close WS-5 when system pressure reactles zero as  
indicated on system pressure gages, PI-1, PI-2 and PI-3000089 
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4.2.12 

4.2.13 

4.2.14 

4.2.1 5 

4.2.1 6 

4:2. I 7  

4.2.1 8 
- -v- 

NOTE: 

Return system to ore-test status by closing all vaives 
opened in s tep 4.2.1. 

Add 20 gailons of fresh water to flush tank # 2. 

Start the  NaOH addition pump a t  minimum speed. 

Stop the NaOH addition pump w h e n  fresh water issues 
from the  NaOH inlet to t h e  neutralization tanks. 

Close CA-2 

Close CA-3 

Raise system pressure to 20 psi by jogging the NaOH 
addition pump. Hold this pressure for fifteen minutes. 

INSPECT SYSTEM FOR L E A K S  DURING THE FIFTEEN 
MINUTE HOLD. IF LEAKS ARE DETECTED PERFORM 
STEPS 4.2.19 AND 4.2.20, REPAlR THE LEAK(S) AND 
EESUME TEST FROM STEP 4.2.18. 

NOTE: CNSi AND FERMCO OA REPRESENTATIVES SHALL 
WITNESS THIS TEST. 

4.2.19 Open valve CA-2 to relieve system pressure. 

4.2.20 
4.2.21 

Close C A - 2  when sys t em pressure reaches zero. 
Return system IO pre-test s t a tus  by closing all valves 
opened in step 4.2.1. 

4.3 TN Tank Recirculation 

4.3.1 Verify all system valves  are closed. 

4.3.2 Open valve WS-3. 

4.3.3 Open valve WS-4. 

4.3.4 Open valve WS-2. 

4.3.5 Open valve BP-9. 

4.3.6 Start  the TN transfer pump to establish recirculation 
flow. 

TN TANK RECIRCGLATION PATH WILL REMAIP! LINED 0()0090 
U P  UNTiL THE LAST BATCH HAS BEEN TRANSFERRED 

CAUTION: 



TO THE NEUTRALIZATION TANKS. THE TN TANK 
RECIRCULATION PATH SHOULD BE INSPECTED DURING 
RECIRCULATION FOR LEAKS AND THE TN TRANSFER 
PUMP STOPPED IF ANY ARE DETECTED. 

4.3.7 s t o p  or start t h e  TN transfer pump a s  necessary to 
secure or establish TN tank recircuiation. 

4.3.8 When TN tank is no longer needed or not possible due to 
loss of pump suction. 

4.3.8.1 Stop the TN transfer pump. 

4.3.8.2 Close valve WS-4. 

4.3. a .3 Close valve BP-9- 
.=- 

4.4 ?Yaste Transfer 

CAUTION: DO NOT PROCEED WITH THIS SECTION IF EITHER 
NEUTRALlZATlON TANK IS BEING RECIRCULATED. STOP 
NEUTRALIZATION TANK RECIRCULATION IN ACCORDANCE 
WITH SECTTONS 4.5.13 THRU 4.5.16 PRlOR TO PROCEEDING 
WITH THIS SECTION. 

NOTE: THE TRANSFER. NEUTRALIZATION AND SOLIDIFICATION OF 
WASTE SHALL BE DOCUMENTED USING THE BATCH 
SOLIDIFICATION DATA SHEETS IN APPENDIX B. 

CAUTION: PRIOR TO TRANSFERRING WASTE FROM THE PROCESS TANK 
TO THE NEUTRALIZATION TANK. VERIFY THE TRANSFER 
WILL BE IN COMPLIANCE WITH REFERENCE 2.1. 

4.4.1 Verify that the process tank  (T2) is being recirculated and  
has been recirculated a t  least one-half hour for every 
1000 gallons liquid waste in the  tank. This s tep  is not 
applicable when  transferring tank rinsate water. 

4.4.2 Open valve WS-1. 

4.4.3 Open valve WS-15. 

4.4.4 Open valve WS-5,[1F FILLING TANK # 1) or valve ws- 
6.(1F FlLLlNG TANK # 2 )  



. c 

NOTE: 

4.4.6 

4.4.7 

NOTE: 

4.4.8 

4.4.9 

4.4.10 

NOTE: 

4.4.1 1 

4.4 .12  

-4.4.1 3 

IF PUMP SUCTION IS 1OST.AT ANY TIME DURING ?E€ 
TRANSFER STOP THE TN TRANSFER PUMP AND 
PERFORM STEPS 4.4.8 THRU 4.4.10. 

Monitor neutralization tank level indicator, (L1 for tank 1 
and L2 for tank 21, and slow the  t ransfer  flow rate a s  the  
required level is approached by reducing pump speed. 

Stop t h e  transfer pump wnen  the neutralization tank 
contains the required amount  of waste liquid per the 
solidification worksheet (Reference 2.7). 

EXECUTION O F  THE RADIOACTIVE MATERIAL 
TRANSFER RECORD WILL OCCUR AT THIS POINT IN 
ACCORDANCE WITH SECTION 6. 

Close valve WS-5, (TANK #1) or valve WS-6 (TANK #2). 
- 

Close valve WS-15. 

Close valve WS-1. 

IF PUMP SUCTION WAS LOST DURING THE TRANSFER 
SKIP STEPS 4 . 4 . 1 1  THRU 4 . 4 . 1 3  AND PERFORM STEPS 
4.3.8. 

Open valve BP-9 to establish recirculation flow path. 

Start  The TN transfer pumo TO establish TN tank 
recirculation. 

Repeat s teps  4.4.1 through 4.4.12 for additional 
transfers. 

4.5 Neutralization Tank Recirculation 

4.5.1 Verify the neutralization tank contains  the  required 
amount  of was te  liquid per  the  solidification worksheet 
(Reference 2.7). 

4.5.2 Verify that the  neutralization tank instrumentation 
(temperature and pH) are  in place and  have been 
calibrated within the past  year. 

4.5.3 Open or verify open valve WS-8 (FOR TANK #I) or WS-9 
:: 29 ;?. 
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4.5.4 Open vaive WS-11 (FOR TANK $ 7  1 or WS-10 (FOR TANK 
#2). 

4.5.5 Open or verify open vaive WS-21. 

4.5.6 Open or verify open valve WS-12. 

4.5.7 Open or verify open valve WS-13. 

4.5.8 Open valve BP-1. 

4.5.9 Open or verify open valve BP-2. 

4.5.10 

, r c-- 4.5.1 1 

4.5.1 2 

NOTE: 

4.5.1 3 

4.5.7 4 

4.5.1 5 

4.5.1 6 

4.6 Neutralizatioq 

4.6.1 

4.6.2 

Open valve WS-5 (FOR TANK #I) or  valve WS-6 (FOR 
TANK #2). 

Start the  cooler pump to establish neutralization tank 
recirculation. 

If temperature  is > 110 OF Stan the chiller and establish 
chilled water flow through the  cooler. S t o p  the chiller and 
chilled water flow when temperature  is < 110 O F .  

IF A PCP SAMPLE IS REQUIRED PER REFERENCE 2.7, 
OBTAIN A SAMPLE IN ACCORDANCE WITH REFERENCE 
2.11 AT THIS TIME. 

When recirculation is complete S K O ~  t h e  cooler pump. 

Close valve WS-5 (TANK $1)  or valve WS-6 (TANK 821. 

Close valve BP-1 . 

Close valve WS-11 (TANK #1) or valve WS-10 (TANK 
#2). 

Establish neutralization tank recirculation as per s tep 4.5. 

Observe the  instailed pH meter a n d  compare the reading 
to  existing pH data on the w a s t e  s t ream. If significantly 
different stop and investigate. 

4.6.3 Energize the  neutraiization tank agitator. 



... - .  

CAUTION: A C E T I O N  OF STRONG BASES TO STRONG ACIDS MAY 
CAUSE RAPID TEMPERATURE INCREASES. DURING 
PERFORMANCE O F  THE FOLLOWING STEPS, CARE 
MUST BE TAKEN TO CONTROL TEMPERATURE 
INCREASE DURING NaOH ADDITION. 

4.6.4 Open vaive CA-1. 

4.6.5 Open valve CA-2 (TANK #1) or valve CA-3 (TANK #21. 

4.6.6 S t a n  t h e  NaOH addition pump at  minimum speed. SIowiy 
add 25% NaOi-i whiie observing ternDerature and  pH. 
Liquid temperature in the neutralization tank  shall not  
exceed 190 O F .  

4.6.7 Operate the chiller/ cooler a s  necessary for temperature  
control. c c-.- 

4.6.8 Stop the NaOH addition pump if temperature reaches 
i ao  OF. 

4.6.9 Restart t h e  NaOH addition pump when the temperature  
decreases  to 170 O.  

4.6.10 Stop  the NaOH addition pump when  the 
precalculated amount  of caustic, per t h e  
solidification worksheet of reference 2.7, has  been 
added .  

4.6.i 1 Continue agitation of the liquid in the neutralization tank  
for a minimum of 15 minutes. 

4.6.12 Verify liquid in the neutralization tank has  a pH 1 3. 

CAUTION: IF pH IS < 3.0 OBTAIN ANOTHER SAMPLE FOR 
ADDITIONAL PCP TESTING. DO NOT PROCESS FROM 
THIS TANK UNTIL THE PROBLEM HAS BEEN 
EVALUATED AND RESOLVED. 

4.6.1 3 Maintain recirculation flow until the  temperature  is below 
110 OF. 

4.6.1 6 Close vaive CA-1. 000094 
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NOTE: 

CAUTI 0 N : 

4.7.1 

4.7.2 

4.7.3 

NOTE: 

A . 7 . 4  

4.7.5 

4.7.6 

4.7.7 

4.7.8 

4.7.9 

4.7.1 0 

4.7.1 1 

A 7 q q  
- e . . . -  

PRIOR TO COMMENCING THIS SECTION ENSURE THAT 
A SATISFACTORY PROCESS CONTROL PROGRAM 
(PCP) SAMPLE HAS BEEN COMPLETED IN 
ACCORDANCE WITH REFERENCE 2.7. 

DO NOT PROCEED WITH THIS SECTION UNLESS THE 
TEMPERATURE OF THE WASTE TO BE SOLIDIFIED IS 
LESS THAN 110 OF. 

Verify that the drum fillhead is instailed, the process t en t  
ventilation HEPA is in operation and that  the operators 
inside the process t e n t  are  ready to receive waste. 

Verify that sufficient waste drums are staged to contain 
the entire batch of processed waste and that the first 
drum is positioned b e t w e e n  the shield walls. 

Verify that  sufficient dn/ solidification chemicals are 
available to support  solidification. 

SUFFiCIENT DRY SOLIDIFICATION CHEMICALS 
CONSIST OF THE PRECALCULATED AMOUNT PER THE 
PCP PLUS AN ADDITIONAL 25% AS A SAFETY 
MARGIN. 

Open vaive WS-17 (TANK $1)  or valve WS-16 ( T A N K  
#2). 

Open or verify o p e n  valve WS-22. 

Open or verify o p e n  valve WS-18. 

Open valve WS-19. 

Partially open WS-20. 

Stan the mixer t ransfer  pump. 

Transfer t h e  waste liquid to the drum mixer until 
the desired level is achieved in the drum. 

Stop the mixer t ransfer  pump. 
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4.7.13 

NOTE: 

4.7.14 

4.7.1 5 

4.7.1 6 

4.7.17 

---. 

4.7.1 a 
4.7.1 9 

4.7.20 

4.7.21 

4.7.22 

4.8 Curing 

4.8. I 

NOTE: 

4.8.2 

Start the  arum mixer blades and  establish a rotation of 
approximately 30 rpm. 

ADJUST THE SPEED OF THE MIXER BLADES AS 
NECESSARY FOR PROPER MIXING. 

Based on the solidification w o r k s h e e t  completed in 
accordance with Reference 2.7, t ransfer  the 
precalculated quantity ( k 10%) of dn/  solidification 
chemicals to the drum mixer. 

Continue mixer rotation until the  solution has been 
thoroughly mixed. The CNSI sotidification technician will 
determine wnen the proper cons i s t ency  has been 
obtained based on operating experience.  - 

Stop the mixer blades and l i f t  t he  d r u m  fillhead. 

If directed by FERMCO collect a sample  from the 
Completed drum in accordance with Reference 2.1 1 for 
TCLP testin?. 

Install the  fillhead on the next  p rocess  drum. 

Install a curing lid on t h e  finished drum. 

I f  additional drums are to be processed  repeat steps 
4.7.8 thru 4.7.19. 

Close valve WS-19. 

CIose valve WS-17 (TANK X l ]  or valve WS-16 (TANK 
#a. 

Move the filled/ capped drum to the  end of the conveyor. 

EXECUTE THE RADIOACTIVE MATERIAL TRANSFER 
RECORD IN ACCORDANCE WITH SECTION 6 PRIOR TO 
REMOVING THE FULL WASTE DRUMS FROM THE CNSl 
PROCESS AREA. 

r rocessed  dru11,s may be transferred to FEHMCO for final 
C...-.-.- . - - - - - -___. .  - -  ..-. -. .... - - -. .. . J" . . - - - _ _ _  
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4.8.2 Final d rum inspection should Take place a f t e r  72 hours of 
cure  time. A satisfactorv end product for th i s  inspection 
is a uniform, dry, freestanding monolith t h a t  resists 
penetration when probed with a 1 "  dowei. 

NOTE: FINAL ACCEPTANCE WILL NOT TAKE PLACE UNTIL 
TCtP RESULTS HAVE BEEN RECEIVED. 

4.8.4 FERMCO wiil document final inspeclion for each  drum by 
filling o u t  the  appropriate section of t h e  fo rm in Appendix 
8. 

4.8.5 FERMCO will replace the curing lid with a standard 
shipping lid after final inspection and  return the curing lid 
to  the process  tent  for reuse. 

Using a fork truck, FERMCO wiil Transfer t h e  waste  
drums to a location designated by FERMCO for storage 
and  sh ipment  preparation. 

- 
4.8.6 

4.9 Tank Closure 

4.9.1 TN Tank Flush 

4.9.1.7 Lineup FERMCO provided service water to the 
CNSl provided TN tank flush nozzle. 

4.9.1.2 FERMCO establish flow to t h e  flush nozrte by 
opening F N - 1 .  

4.9.1.3 FERMCO stop flow after transferring approximately 
250 gallons of fresh water, a s  observed on the 
installed flow meter, by closing FW-1. 

4.9.1.4 Establish TN tank recirculation in accordance with 
sect ion 4.3. 

4.9.1.5 FERMCO obtain a Sampie from t h e  TN tank rinsate 
in accordance with reference 2.1 1. 

4.9.1.6 FERMCO analyze the sample. 

4.9.1.7 Transfer the rinsates to the neutralization tanks in 
accordance with sections 4.4. 

4 a i ~  ..-. . .- stzy not itraii7ation tank rorrirryji=ctjny! in xcordance 
with section 4.5 an3 obrain a sample for i%r 

- -.x 

testing. 
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4.9. t .9 Stop neutralization tank recitculation in 
accordance with section 4.5.13.thru 4.5.16. 

4.9.1. 10 Solidify the rinsates in accordance with section 
4.7. 

4.9.1.1 1 I f  the resul ts  of the  analysis meet the requirements 
for c losure proceed to section 4.10. Otherwise 
repeat steps 4.9. I. 1 through 4.9.1.10. 

4.10 CNSI Ecu iment  Flush 

4.10.1 Fill flush tank #1 with fresh water. Add fresh water  to 
the tank  as necessa ry  throughout this flush procedure. 

4.10.2 Close all s y s t e m  valves. 

4.10.3 Position s y s t e m  valves in accordance with 
Appendix E "Starting Lineup for System Flush". 

4.10.4 

4.10.5 

4.10.6 

4s10.7 

4.10.8 

4.10.9 

4.10.10 

4.10.1 1 

3.:0.12 

Star t  t h e  TN transfer pump. This will stan fresh 
water flow f rom the flush tank to the neutralizatior: 
t anks  through WS-5 and WS-6. 

Stop  t h e  TN transfer pump after transferring 
approximately 35 gallons of fresh water.  

Close WS-5 ana WS-6. 

Open WS-8 and  WS-9. 

Stan t h e  TN transfer Dump and the mixer pump. 
This will start fresh water flow from the flush tank 
to the  neutralization tank through the bypass  line, 
mixer p u m p  a n d  WS-8 and WS-9. 

Stop t h e  TN transfer pump and the mixer pump 
af ter  transferring approximately 10 gallons of fresh 
water. 

Close WS-14. 

Open WS-131 

,000098 Star t  t h e  TN transfer purno ana tne cooier pump. 
This will stan fresh water fiow from the flush t an  
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to the neurraiizarion t a n k s  through the cooler, 
cooler pump and WS-8 ana WS-9. 

4.10.13 Stop the  TN transfer pump and the  cooler pump 
after transferring approximately 20 gallons of fresh 
water. 

4.10.14 Close WS-8 and WS-9. 

4.10.15 Add 20 gallons of fresh wa te r  to flush t ank  #2. 

4.10.16 Open SW-3, CA-2 a n d  CA-3. 

4.10.17 Stan the NaOH addition pump. 

4.10.18 Stop rhe NaOH pump after adding the conten ts  of 
the flush tank. 

4.10.19 Close SW-3, CA-2 and CA-3. 

NOTE: AT THIS TIME ALL LINES, VALVES, 
MANIFOLDS,PUMPS. AND EQUlPMENT HAVE 
BEEN FLUSHED. 

4.10.20 Close the following valves. 

ws-15 
BP-3 
BP-4 
BP-7 
0P-8 
WS-16 
WS-17 

4.1 0.21 Open the following valves. 

ws-21 
ws-12 
WS-6 
ws-a 

4.10.22 Start the  cooler pump. -,is will start transfer from 
neutraiization t ank  #I to neutralization tank # 2. 
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4.10.23 Stoo tne cooler pump after the entire contents of 
neutralization tank #1 have been transferred to 
neutralization tank #2. 

NOTE: AT THIS TIME ALL FLUSH WATER HAS BEEN 
TRANSFEZRED TO NEUTRALIZATION TANK #2. 

4.10.24 Open WS-9. 

4 . 1 0 . 2 5  Close the following valves: 

WS-8 
ws-10 
ws-11 
ws-21 
ws-12  - 
ws-13 
WS-6 
BP- 1 
BP-2 

4.10.26 Solidity the contenis of neutralization tank #2 in 
accordance with section 4 . 7 .  

5.0 Eauiomeni Demobilization 

NOTE: IF EQUIPMENT IS BEING RELOCATED FROM ONE PROCESS 
AREA TO ANOTHER, THE STEPS IN WHICH MATERIAL IS 
TURNED OVER TO FERMCO WILL NOT APPLY. 

NOTE: EQUIPMENT BREAKDOWN AND CLEAN-UP MAY OCCUR IN 
ANY ORDER PROVIDED IT DOES NOT IMPACT PRODUCTION. 

NOTE: ANY EQUIPMENT WHICH CANNOT BE DECONTAMINATED TO 
ACCEPTABLE LIMITS IN ACCORDANCE WITH REFERENCE 2.9 
MAY BE TURNED OVER TO FERMCO A S  RADWASTE A F E R  
DISCUSSION WITH AND CONCURRENCE OF FERMCO 
PROJECT MANAGER. 

NOTE: CNSl WILL DISCONNECT AND DRAIN ALL HOSEf EQUIPMENT. 

PACKAGING. 
FERMCO ?"JILL ASSIST IN DECONTAMINATION AND 

5.1 EauiDment Drainind Breakdown 

Equipment draining and breaKaown invoiveu iliscome~ui 1y ;?OSGS, 
flanges etc. and draining remaining liquid from the hoses and 0 0 0 ~ 0 ~  
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connected equipment. The majority cf t h e  draining prccess is 
accomplished by disconnecting noses and 'jhralking" the hose towards 
the process  drum to drain t h e  liquid into the drum. After draining the 
hoses a n d  equipment are capped/  plugged. The iiquid in the drum is 
soiidified a s  necessary during the  draining process. 

CAUTION: 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1.8 

5.1.9 

5.1.10 

5.1.1 1 

5.1.12 

5.1.13 

5..1.14 

5.1.15 

5.1.16 

e .? . :?  

5.1.18 

EXERCISE CARE WHEN DISCONNECTING HOSES/ 
EQUIPMENT TO PREVENT THE RELEASE O F  LIQUID. 
BAGS, ABSORBENT MATERIAL O R  OTHER SUITABLE 
MEANS SHALL BE USED WHEN DISCONNECTING HOSEl 
EQUIPMENT TO CONTAIN INCIDENTAL RELEASE OF 
LIQUID. 

TN tank w a s t e  outlet to WS-4. 

WS-3 to TN transfer pump valve manifold. 

TN tank recirculation line to BP-9. 

T N  transfer pump discharge to valve manifold. 

TN t ransfer  pump suction to valve manifold. 

TN t ransfer  pump valve manifold to WS-15. 

Neutralization t ank  #1 waste inlet to  WS-5. 

Neutralization tank #2 was te  inlet to WS-6. 

BP-1 io BP-2. 

Neutralization t ank  #1 suction to WS-8. 

Neutralization t ank  #2 suction to WS-9. 

WS-16 & 17 to WS-22. 

ws-10  & 11 to ws-21. 

Mixer pump suction to valve manifold. 

Mixer pump discharge to valve manifold. 

Cooler pump suction to valve manifold. 
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5.i.79 . W S i 8  to cooler outle:. 

5.1.20 Cooler outlet to WS-13. 

5.1.21 Ventilation lines from me TN tank to the neutralization 
tanks. 

5.1.22 NaOH addition lines from the NaOH tanker and flush tank 
#2 t o  the neutralization tanks.  

5.2 Neutralization Tanks  

5.2.1 Remove the  fillheads from the  neutralization tanks'and 
decontaminate to  the  ex ten t  practical. 

5.3 

5.2.2 Package the fillheads and turn over to FERMCO a s  
contaminated equipment. 

5.2.3 Inspect neutralization tank internals to  ensure loose and 
free standing material has  been removed. Remove any 
loose or free standing material from the  tanks. 

5.2.4 Replace the  neutralization tanks  shipping lid and 
decontaminate the exterior of the Tank if necessary. 

5.2.5 The neutralization tanks wiii be turned over to FERMCO 
a s  conrarninated eauiomenr. 

Remainina Eauioment 

5.3.1 The HEPA system will be decontaminated to the  extent 
practical and then packaged for return to CNSf as 
contaminated equipment. 

5.3.2 The conveyor will be decontaminated for free release or 
t o  t h e  ex ten t  practical. I f  t he  conveyor cannot  be free 
released it wiii be packaged for  return to  CNSl as 
contaminated equipment. 

5.3.3 Any remaining equipment or material not specifically 
mentioned wiil be decontaminated for  f ree  release or 
packaged per FERMCO . .  .?irection as rak.vaste for ---- - - - ,. 
-c- ivSi _. i-i ;I IS s:-:y I w * t  I 
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6.0 RADiGACTlVE MATERIAL CONTROL 

The RCS shall be responsible for the control of radioactive material within 
the CNSI process area ana snail have  direct controi over all radioactive 
material license transfers. 

TRANSF€3 TO CNSI LICENSE P 

6.1 

6.2 

6.3 

6.4 

The RCS wiii initiate and maintain a Radioactive Material Control Log 
(RAM Log) throughout the  project. The RAM Log will track the 
transfer of material to and from Reference 2.1 along with the 
applicable dates, times, isotopes, quantities and current inventory. 

Prior to transferring a batch of waste liquid from the process tank 
(FERMCO) to the neutraiitation tank (CNSI), FERMCO will provide the 
RCS with a completed DOE Form 741 and Radioactive Material 
Transfer Record (Appendix C1. 

The RCS shall verify the material to be transferred will not violate the 
provisions of Reference 2.1 and if not, enter the information in the 
RAM Log. The batch can be  adjusted so that the transfer will not 
violate the provisions of Reference 2.1. 

The ACS wiii authorize the trmsfer and direct the O S  to transfer the 
waste liquid. 

TRANS753 FROM CNSI LICEPJSE 

6.5 

6.6 

6.7 

6.8 

6.9 

The O S  wiil inform the RCS when CNSI is ready to transfer the 
processed waste drums to FERMCO. 

The RCS wiil complete a DOE Form 741 and Radioactive Material 
Transfer Record and provide t h e  completed forms to the appropriate 
FERMCO personnel. 

FERMCO wiil provide the RCS with authorization to transfer the 
waste. 

The RCS wiil direct the OS to transfer the waste to FERMCO. 

The RCS will update the RAM Log to reflect the transfer. 

7.0 RECO RDSIREPO RTSlNOT! F1 CAT10 N 

7.1 
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7 . 2  'Radioactive material transier records shall be maintained in 
accordance with the requirements of Referonce 2.1. 

7 . 3  CNSI Reguiatory Affairs wiil be resoonsibie for the  reponing 
'requirements associated with Reference 2. I. 

7.4 The project manager will be responsible for compieting and submitting 
reports and/or notifications as  required by Reference 2.3, 2.4 and as  
directed. 
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EATCX SCLIDIFICATION DATA SHEET 

BATCH NUMBER 

Process Tafik Numoer: 

N eu t ra i izat io n Tank N ti m b e r : 

Quantity 253.5 NaOH added: Final pH: Time: 

Check pH after 15 minutes: 

Date was te  transferred: 

Date neutralized: 

Verif;,.satrsiactory FCP perfoimed for this waste stream: 

Solidification chemicals: 

Calculated per PCP formula 

T32A ( i f  req'd) I bs Ibs 

P-cement 1 bs Ibs 

Amount  on-hand 
-rv 

25% safety margin of required so1idifica:icn chemicats on-hand? 

Sufficient waste drums pre-staged to receive batch? 

i3EMAFiKS: 

000208 PL-CNSI-95-009. APPENDIX 8 
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TN WASTE SGLIGIFIC'ATION PUQJECT 
VALVE iii.iEiii: %SET 

1 SW-3 1 CLOSED I I 

1 1 1 2  

STARTING LINEUP FOR LEAK TEST 

J 

VERIFIED I I I A L V E  CEEiRED , 
f 

SW-1 I OPEN I , I I 
WS-4 1 CLOSED 1 I 
WS-3 I OPEN 1 I 

BP-5 1 CLOSED I I I 

WS-2 I GPEN 1 
WS-1 1 OPEN 1 

I 

~ 

BP:-6 I CLOSED I I 

ws-15 1 OPEN I 
WS-5 I OPEN I I 

BP-9 I CLOSED I 

V4S-6 f OPEN I I 
S-1 I OPEN 1 I 
S-2 ! CLOSED 1 I I 

I 1 I EP-1 1 OPEN , 

! ws-a f OPEN , I 1 WS-9 I OPEN I 
WS-10 1 OPEN 1 
WS-11 I OPEN I 

~ 

. S-3 I OPEN I I I 
l S-4 I CLOSED I 

VALVE I DESIRED I 
# 

VERIFIED 1 POSITION 1 CNSl 1 t 
WS-16 1 OPEN I 
WS-77 1 OPEN I I 
ws-21 I OPEN 1 I 

w s - 1 4  I OPEN 1 I 
B P - 2  i OPEN I 1 

WS-12 1 OPEN 

WS-13 1 OPEN 

BP-3 I OPEN 1 
B P - 4  I OPEN 

a 
8P-7 I OPEN I I I 
BP-8 I OPEN I I 

WS-18 I OPEN I i 
w s - 2 2  I OPEN I 
ws-19 1 OPEN I I 

II 

CA-1 I CLOSED 1 
I I i 

C A - 2  1 CLOSED I 
CA-3 I CLOSED 1 

Q003.17 . 
. PL-CNSI-95-009, APPENDIX 
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ws-5 1 OPEN 1 
WS-6 OPEN 1 I 

i BP-1 1 OPEN 

. 

TN WASTE SGLlDIFlCATION PROJECT 
VALVE LINEUP SHEET 

STARTING LINEUP FGR S'fSTEM FLUSH 

VALVE I DESIRED I VERl Fl ED I VALVE 1 DESIRED I VERIFIED 11 
# x I POSITION 1 CNSl I 1 CNSl 1 1 POSITION I 

~~ 

sw-1 I OPEN I WS-16 I OPEN 1 I II 
1- 

-~ 
W S - 4  1 CLOSED I 
W S - 3  1 OPEN I 
WS-2 1 OPEN I I 
WS-1 I OPEN I I 

WS-17 I OPEN 1 I w 
WS-21 I CLOSED I 
WS-12 I CLOSED 1 I 1  
WS-13 1 -CLOSED 1 I il 

iP-k I CLOSED 1 -  ~ I I i BP-6 CLOSED I 
1 BP-9 I CLOSED I 

WS-14 I OPEN I I II 
BP-2 I OPEN I 
6 P - 3  I OPEN I 

~ ~~ 

NS-15 I OPEN I I BP-4 I OPEN I I 
BP-7 I OPEN I I il 
BP-8 I OPEN I 

1 I 
, s-2 I CLOSE9 I 

WS-18 I CLOSED I I n 
WS-22 I CLOSED I I Ii 
WS-79 1 CLOSED 

CLOSED I WS-9 I CLOSED 1 I I 
CA-7 I CLOSED I 

I i I I ws-11 I OPEN I 1 CA-2 I CLOSED I 
CA-3 1 CLOSED s-3 1 OPEN 1 I 

S-4 I CLOSED I I I 
. .  REMARKS: 



i 
BP-6 I I I 
BP-9 1 I 

i w s - 5  1 I I 

I 

*-. I 1  1 2 

TN WASTE SOLIDIFICATION PROJECT 
VALVE L I N E U P  SHEET 

I 

S U P P L E M E N T A L  VALVE LINEUP SHEET 

VALVE I DESIRED VERIFIED VALVE 1 DESIRED I VERIFIED 
# 1 POSITION 1- 

CNSI I 
WS-16 1 sw-1 I 
WS-17 I : ws-4 I 

Tws-3 I I I J ws-21 I 
ws-12 I I 1 i ws-2 I I I I 

I 
1 ws-1 I 

WS-14 1 I 
BP-2 I I I 
EP-3 I I 

NS-15 I I EP-4 I I 
BP-7 I 
EP-8 

WS-18 I I I I 
)I s-2 1 I I ws-22 I I I 

ws-19 I 
ws-20 I 
sw-3 1 
CA- 1 

CA-2 

CA-3 

'$ WS-70 I I 
! 

WS-i 7 I 
s-3 I I I 

II s-4 1 I I 
I' 
REMARKS: 

1 

, I 1 
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1.1 eurDose 
This document provides the sampiing methods and 
practices that Chem Nuclear Systems Inc. (CNSII will 
empioy to verify satisfactory process performance during 
solidification of Thorium Nitrate (TN) waste at  the Fernald 
Environmental Res to: a t  ion Man a g e men1 CO . (FERMCO) 
site in Fernald Ohio. 

This project sampling plan is applicable to all CNSl ar,d 
FERMCO personnei involved in t h e  solidification of TN 
waste. 

2.0 Refer oqcw ., 

2.1 CNSl Procedure, PL-CNSI-95-005 "FERMCO Solidification Project 
Process Control Program" 

NVO-325 (Rev. 1) Nevada Test Site Waste Acceptance Criteria, 
Certification and Transfer Requirements, June 1 992. 

.- 
2.2 

2.3 Standard Operating Procedure (SOP) FSF-3361 "Completion of 
Request for Analyses/ Chain-of-Custody Records" 

3.0 RESPC)NSIBILITTES 

3.1 Pro iec t M a  n a u e r 

The Project Manager (PM) wiil be responsible for overall project 
direction including resource allocation, scheduling, integration, and 
reponing. The Project Manager will be FERMCO's point for ail 
matters concerning CNSl's performance including contractual 
matters, health and safety issues, operational problems to name a 
few. The P M will maintain oversight of CNSl activities on the project 
without becoming directly involved with routine operations. The 
Project Manager for this project will be Ron Versailles. 

3.2 Rad io 1 o Q i c a 1 C o n t r o I S u D e rv i s o r. 

The Radiological Control Supervisor (RCS) will be responsible for all 
radiological aspects of operations within the CNSV NRC "uoundaw. 
The RCS will also be responsible for insuring that possession limits 

process operations, The Radiologicai Coii;ioi Supervisor !cr this 
project will be Scott Johnson. 

. .  - - -  --- -I- ..-.. _.,_. - - . -.-- -. . . .. 
OT LIVOI 3 iioiu iibljltae llVL yc.yIIII-I g c i , , - , ~  *.-;~ctC :fS;':Sia: z;;Z 



3.3 Quaiiw Co ntroi SuDe rv.ts 0 r 

The Qua!iry Control Scgervisor (QCS) wiil be responsible for 
irnplemenring all aspects  of the project specific QA plan. 

3.4 h a t i o n s  SuDe rvisor 

The Operations Supervisor (OS) will be the lead technician on site 
and is responsible for t h e  supervision and direction of operations at 
the job site. 

4.0 &nerd 

There are three types of samp!as that will be taken during the FERMCO TN 
solidification project, liquid samples from CNSI neutralization tanks,liquid 
samptes from FERMCO tank T-2 and samples taken from process drums 
after addition of dry chemicafs and thorough mixing has occurred. 

NOTE: ALL STEPS IN THIS PROCEDURE WILL BE PERFORMED BY CNSl 

SECTION 7.0. 
PERSONNEL WITH THE EXCEPTION OF TANK T-2 SAMPLING 1N 

c - VVT 

I .  - 5.0 fleutra lization Tank Samr, I l l  la 

samples from the  neutralization tanks are used to  perform Process Cc!nttol 
Program (PCPI testing in accordance with Reference 2.1. In addition to PCP 
testing, other samples may be obtained from these tanks for additional 
analysis if  required. (eg. other analysis might be required to  verify pH in the  
neutralization tank etc). 

5.1  PCP Samuiinq 

PCP sampling is conducted prior to beginning full scale processing. 
The PCP sample is taken from the CNSl neutralization tanks and is 
used to verify and fine tune the formulas developed during initial 
bench scale treatability study testing. This test provides assurance 
that full scale processing will yield the same results as accomplished 
during TN treatability study testing. 

5.1.2 PCP S a m  le Freaue ncy 

An initial PCP sample will be taken from the  first batch. If 
the results of this sample meet the  acceptance criteria of 
Reference 2.1 full scale processing will begin. Processing 
will continue until the tenth batch, at which time another 
PCP sample will be taken prior to proceeding with full 
scale Processing. 

Note: FULL SCALE PRGCESSlNG WILL NOT X G I N  
UNTlL A SUCCESSFUL PCP SAMPLE HA bo0123 
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BEEN COMPLETED IN ACCORDANCE WITH 
REFERENCE 2. i , 

PCP samples. wlil be numbered as  follows: 

Tank # - Batch X - PCP - ,Y8# 

For example, sample number T2-001-PCP-001 is a PCP 
sample from the first batch from tank T2 numbered 001. 
Other samples from this batch wiil be numbered 002, 003 
etc. 

All PCP samples wiil be taken and analyzed by CNSl 
personnel. 

CAUTION: REFER TO REFERENCE 2.1 FOR HEALTH AND 
SAFETY REQUIREMENTS PRIOR TO 
EXTRACTING A SAMPLE FROM CNSi 
NEUTRALIZATIO N TANKS. 

5.1.4.1 Verify that sample metering valve S-2 is 
closed. 

5.1.4.2 Remove the drip cap from the end of the 
sample line and position a pre-numbered 
sample container so that  the sample line is 
close to the bottom of the Container to 
minimize splashing. 

5.1.4.3 Open valve S-1 , then carefully open sample 
metering valve S-2 to obtain a steady flow of 
waste into the sample container. 

7112 

5.1 A.4 CIose valve S-2 when the required quantity of 
waste has been transferred to the sample 
container. 

5.1.4.5 Cap the  sample container and ctose’valve S-1. 

5.1.4.6 Replace the drip cap on the  end of the sample 
line. 

5.1.4.7 Log this sampte on the form provided in 
Aooendix A. 

NOTE: AFTER COMPLETION OF PCP ANALYSIS THE 
CURED SAMPLE MAY BE TURNED OVER TO 

000224 
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FEPIMCO FOLLOWING THE REQUIREMENTS 

REFERENCE 2.3. 
FOR S A M  PLE CHAI N-OF-CUSTODY IN 

NOTE: SMALL QUANTITIES (< 11) OF UNUSED 
LlOUlD SAMPLE MAY 8 E  POURED lNTO 
PROCESS DRUMS OF THE SAME BATCH 
PRIOR TO ADDITION OF DRY CHEMICALS. 

5.2 Dlemental Sa moiinq 

Supplemental samples wiii be drawn for analysis of rinsates and 
non-routine analysis. An example of non-routine sampling would be  
to check the pH of the  waste after t h e  addition of Sodium 
Hydroxide (NaOH). 

5.2.2 w l e m e n t a l  Samr, le Freauency 

There is no established frequency for this sample Wpe. 

5.2.3 Subolemental Samole Numberinq 

Supplemental samples wiil he  numbered as follows: 

Tank t - Batch # - Supplemental - ##t 
For example sample number T2-001-pH-001 is a sample 
from t h e  first batch from tank T2, for pH, numbered 001. 
Supplemental samples from this batch will be numbered 
002, 003 etc. 

5.2.4 -Diemental SamDte Procedure 

CAUTION: REFER TO REFERENCE 2.1 FOR HEALTH AND 
SAFETY REQUIREMENTS PRIOR TO DRAWING 
A SAMPLE FROM CNSI NEUTRAUZATION 
TANKS. 

5.2.4.1 Number the  sample container in accordance 
with section 5.2.3. 

5.2.4.2 Verify that metering valve S-2 closed. 

5.2.4.3 Remove the drip c a p  from the end of the 
sample iine and position sample container SO 
t h a t  t h e  sample line is close to the bottom uf . .  . - - - : - - .  - -  -._. _- -- --.!==+*;r..y .. 
L I I t t  CUI ita:: I t :  LU i i i i i i i i i e . 6 3  ;+.--....**o- 

5.2.4.4 Open S-1 , then carefully open sample meteri Q0012S 



5.2.4.5 

5.2.4.6 

5.2.4.7 

5.2.4.8 

NOTE: 

NOTE: 

valve 3 - 2  to ootain a szeaay flow cf waste into 
the samoie container. 

Close vaive S-2 when the  required quantity of 
waste has b,een transferred to the sampie 
container. 

Cap the sampie container and close valve S-1. 

Replace the drip cap on  the end of the sample 
line. 

Log this sampie on the form provided in 
Appendix A. 

IF SAMPLE IS REQUESTED BY FERMCO, 
TRANSFER THE SAMPLE TO FERMCO 
FOLLOWING THE CHAIN-OF-CUSTODY 
REQUIREMENTS OF REFERENCE 2.3. 

SMALL QUANTlTiES (< 1L) OF UNUSED 
LIQUID SAMPLE MAY BE POURED INTO 
PROCESS DRUMS OF THE S A M E  BATCH 
PRIOR TO ADDITION OF DRY CHEF.?!CALS. 

6.0 Process Drum Samo linq 

Samples obtained from process drums are used to verify that the final waste 
product meets all the requirements of Reference 2.2. These samples will be 
turned over to FEHMCO for TCLP analysis upon final cure. 

6; 1 Verification Sam D I i n q 

Verification sampling is conducted after completion of full scale 
processing. These samples are dip samples taken from the process 
drum after addition of all solidification agents and completion of 
mixing cycle. The sample is collected in pellet trays provided by 
FERMCO. 

6.1.2 

6.1.3 

Verification Sam0 le Freauency 

As a minimum, one verification sample will be analyzed for 
each batch. The specific drums to be  sampled for each 
batch wiii be determined by FERMCO. 

Ve I i fica t i o n Sa mote Nu m b e r in q 



form !n Appecdi:: .4. 1 1 1 2  

PAGE 8 

Verification samples .wil be numbered a s  follows: 

Tank t - Batcn X - FERMCO - nYXt 

For example sampie number T2-001-FERMCO-001 is a 
Verification sample from the first batch from tank T2 
numbered 001. Other samples from this batch will be 
numbered 002, 003 etc. 

6.1.4 Verification Sa mule Procedu rQ 

Verification sampling is accomplished by dipping into the 
completed process drum to collect the sample and then 
spreading the sample onto  a pellet tray. The sample is 
dipped after the CNSl fillhead has been removed and prior 
to installing the  curing lid. Samples taken for verification 
will be dipped by CNSl personnel. 

6.1.4.1 Obtain a prelabeled sample kit (plastic bag) 
containing a pellet mold, disposable spreader 
and teflon sheet. 

6.1.4.2 Remove the teflon sheet from the bag and 
place on a flat surface. 

6.1.4.3 Place the pellet mold on top of the teflon 
sheet. 

Don a n  additional se t  of rubber gloves. 6.1.4.4 

6.1 A.5 Using a ciean sample spreader remove a 
sample of thorium concrete mixture from the 
drum. 

6.1.4.6 Carefully spread the mixture over the sample 
mold (pellet tray) filling all of the holes. 

6.1.4.7 Remove excess  material from the mold and 
dispose of the  materiai and spreader in the 
drum. 

6.1.4.5 Place the mold and teflon sheet in the labeled 
plastic bag and place on top of the drum after 
installation of the drum curing iid. 

6.1.4.6 Remove and  properly dispose of the outer pair -- -.-..I- .- f-z- & : Ci, i 000127 I .  .. 
urn yaurrr L .C . . . . . . ~~  ... -.-p -. .. .. .. 

6.1.4.5 Log the sample on the form provided in 
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Ccr- 

Sarnpies obtained from tank T-2 w~li be used to analyze rinSateS to insure 
compiiance with Ohio E?A "Closure Plan' Review Guidance for RCRA 
Facilities. Interim Final, September 1 ,  1993". 

7 .  I T-7 Samoie Freauencv 

Tank T-2 will be sampled during tank closure operations. Sampies 
wiil be taken and analyzed after each flushing operation. Other 
samples may be taken from tank T-2 a s  necessary during the course 
of this project. 

7.2 k T-7 samufe numbering 

Tank T-2 samples will be numbered a s  follows: 

Tank # - Batch # - Rinsate - ### 

For example, sample number T2-001 -Rinsate-OOl is the first sample 
from t h e  first flush of tank T-2. Other samples from this flush wiil 
be numbered 002,003 atc. 

7.3 J-7 S m ~ k  Procedurg 

All T-2 samples will be taken and analyzed by FERMCO personnel. 

CAUTION: REFER TO REFERENCE 2.1 FOR HEALTH AND 
S A F W  REQUIREMENTS PRIOR TO DRAWING 
A SAMPLE FROM CNSl NEUTRALIZATION 
TANKS. 

NOTE: RINSATE SAMPLES FROM TANK T-2 WILL REQUIRE TWO 
1 UTER GLASS SAMPLE CONTAINERS A N D  ONE 4 02. 
SAMPLE CONTAINER. 

7.3.1 Verify that  sample metering valve S-4 is closed. 

7.3.2 Remove the drip cap from the end of the  sample line and 
position a pre-numbered sample container so ttiat the 
sample line is close to the bottom of the  container to 
minimize splashing, 

503.3 Open valve S-3, then carefully open  sample metering valve 
S-4 t3  obtain a steady flow of waste into the sample 
container. 

5.3.4 Close valve S - 4  when the required quantity of waste has 
been transferred to the sample container. 

UWLZ& 
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5.3.5 

5.3.6 

5.3.7 

Cap the sampie conrainer z c d  cfzse vaive S-3. 

Replace the drip cao on the end of the sample line. 

Log this sampie on ihe form provided in Appendix A. 

After eacn sample is taken a chain-of-cusrody form wiil be initiated in 
accordance with Reference 2.3 ana documented on the sample log in 
Appenaix A. This log will track all samples from the time they are taken until 
turned over to FERMCO. 

7112 
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ATTACHMENT C 

ItIlLESTONES Completion Date 

Commence Field I\ctiviries 

Commence Soiidiricntion September 18, 1995 

Verify citan closure of T-2 December 22, 1995 

Submit Complct ion I3ocii iiicnmon 

August 14, 1995 

1 February 22, 1995 

I June 28, 1996 ' Waste S!iiprnent Olxratioiis Complete 

7 1 1 2  

THOl<I! '?1  SITRtITE SOLIDIFICATION PROJECT MILESTONES 

' The waste sliipnicnt coinpletion date is a goal that cannot be finaiized nor committed to at 
this time. Before t i le waste can be shipped, the Nevada Test Site must conduct an audit of 
the waste chanc:c:!zation and approve the shipment of this waste to NTS under the FEMP 
application. The c x e  is based upon the NTS conducting audits semi-annually at the FEMP. 

This sciiedule is i - : l ~ ( I  011 cncountering no technical or weather delays. If delays occur, the 
OEPA x c i  U.S. :::'#\ wi l l  he informed. 

000132 




