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ADDENDUM TO JUNE 1990 CLOSURE PLAN FOR TANKS T-5 AND T-6 
JULY 1990 

I 1.0 INTRODUCTION 

The June 1990 revision of the RCRA closure plan for tanks T-5 and T-6 indicated 
that a record search would be performed to gain additional details on the tanks, 
their operating history and the characteristics of their contents. This 
information and modifications to the June 1990 plan made to accommodate this 
information are provided below. 

2.0 DESCRIPTION OF TANKS T-5 AND T-6 AND ASSOCIATED EQUIPMENT 

The location and general information on tanks T-5 and T-6 are provided in the 
revised closure plan (June 1990 revision). The information provided below is 
intended to supplement those data. 

Attachment 1 to this addendum shows the locations of the two tanks relative to 
the Pilot Plant and the other tanks in the containment area. The drawing has 
been amended (relative to Figure 2 in the revised closure plan) to show the 
current configuration o f  the piping and pump associated with T-5 and T-6, the 
diameters of the tanks and the location of a shallow concrete sump and associated 
piping in the southeast corner o f  the containment pad.' . .  

The containment pad slopes gently toward the southeast, toward the sump shown 
on Attachment 1. The sump extends to approximately one foot below the surface 
of the pad and appears to have been cast i n  place with the containment pad. 
Centered in the sump is a three-inch diameter vertical standpipe that extends 
from near the sump bottom to approximately the top of the containment dike. The 
standpipe is open at the top and connected to a 90' elbow near the bottom o f  the 
sump. The elbow is connected to a three-inch diameter pipe that passes through 
the east dike and just below the ground to open to the brick-lined containment 
pad just to the southeast of tank T-2 (see Attachment 1). The height of the 
standpipe would prevent entry of fluid from the T-5/T-6 containment pad into the 
pipe. However, the piping permitted the additional containment capacity of the 
pad to the southeast to be used if necessary (due to catastrophic tank failure, 
for example) by removing the standpipe from the elbow. There is no documentation 
to suggest nor do historical accounts indicate that the standpipe was ever 
removed. Thus, the pad to the southeast is not considered to be part o f  the T- 
5 and T - 6  hazardous waste management unit. 

'',>As can be noted on Attachment 1, the two bulk solvent storage tanks are connected 
by piping via an electrically operated pump to tank T-3. According to historical 
documentation, tank T-3 was emptied o f  thorium nitrate and the current piping 
in'stalled to permit T-3 to serve as emergency containment in case of operating 
problems with or failure of tanks T-5 and T - 6 .  The inspection plan for T-5 and 
T-6 (contained in the Pilot Plant Hazardous Waste Storage procedures and records 
document maintained at,the Pilot Plant) specified that in case o f  leaks or other 
evidence of containment failure, the contents of the tank of concern would be 
transferred to T-3 if repairs could not be made with the contents in place. 
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Avai 1 ab1 e ope ra t ing  records  and hi s t o r i  ca l  accounts do not  sugges t ,  however , t h a t  
any of the con ten t s  of T-5 and T-6 were ever  t r a n s f e r r e d  t o  T-3 and t h a t  t h e  
va lves  t h a t  would permit such a flow path were kept c losed .  Attachment 2 i s  a 
photograph o f  t h e  tanks taken from the west ,  looking e a s t  a t  the tanks .  The 
approximate he igh t s  of the tanks  are shown on the photograph. 

Inspect ion of t h e  containment pad r e v e a l s  t h a t  t h e  conc re t e  pad and d ikes  a r e  
i n  good condi t ion .  The containment d ike  has an a s p h a l t i c  coa t ing  on t h e  e n t i r e  
i n s i d e  v e r t i c a l  su r f ace .  T h e  coa t ing  extends s l i g h t l y  onto' the hor izonta l  
s u r f a c e  of  t h e  containment pad and forms a f i l l e t  a t  the dike/pad j o i n t .  The 
hor izonta l  s u r f a c e  of t h e  pad does not appear t o  be coated o r  s ea l ed .  

3.0 HISTORY OF TANKS T-5 AND T-6 

As noted in  the c losu re  plan f o r  bulk s t o r a g e  t anks  T-5 and T-6 (June 1990 
r e v i s i o n ) ,  the tanks  were moved t o  the FMPC i n  1969 from another  DOE f a c i  i t y .  
Tanks T-5 and T-6 were used f o r  s t o r a g e  of thorium n i t r a t e  s o l u t i o n s  from the 
time of  their i n s t a l l a t i o n  a t  FMPC u n t i l  about 1980. The t anks  a r e  be l ieved  t o  
have been empty from about 1980 u n t i l  April  1984. Tank T-3 was a l s o  used f o r  
s to rage  of  thorium n i t r a t e  and records  i n d i c a t e  t h a t  i t  was empty in  August 1984. 
Records a v a i l a b l e  f o r  the per iod Augus t  1984 t o  present do not  i n d i c a t e  t h a t  any 
mater ia l  has been placed i n  T-3 .  

In April  1984, waste s o l v e n t s  t h a t  had been s t o r e d  i n  drums a t  FMPC, comprised 
primari  1 y of d i  st i 11 ed 1 , 1 , 1 - t r ich l  oroethane and d i s t i l  1 a t i o n  sti 11 bottoms 
conta in ing  low concen t r a t ions  of  uranium, were placed in  the t anks .  Tank f i l l i n g  
records  i n d i c a t e  t h a t  approximately 165 drums and 143 drums of t h i s  mater ia l  were 
placed in  tanks  T-5 and T-6, r e s p e c t i v e l y .  Also noted on the f i l l i n g  records  
a r e  t h a t  a l l  drums were not  fu l l  and t h a t  the con ten t s  of  drums t r a n s f e r r e d  t o  
tank T-5 contained more s ludge (presumably the s t i l l  bottoms) than  those  
t r a n s f e r r e d  t o  T-6. Total  volumes a f t e r  t h i s  i n i t i a l  f i l l  o f  s o l v e n t s  were 
repor ted  a s  about 7300 g a l l o n s  i n  t ank  T-5 and 5300 g a l l o n s  i n  T-6. 

Avai lable  records  i n d i c a t e  t h a t  1 imited volumes of spent  s o l v e n t s ,  p a i n t ,  pa in t  
t h i n n e r  and contaminated o i l  were pumped from drums i n t o  t o  the tanks  u n t i l  mid- 
1987. These wastes  were generated by the p a i n t  shop, c l ean ing  booth,  garage  and 
e l e c t r i c  shops.  

Drummed ma te r i a l  was t r a n s f e r r e d  t o  t h e  tanks  using a po r t ab le ,  a i r - d r i v e n  
diaphragm pump. According t o  t h e  ope ra t ing  procedure f o r  the tanks, the drums 
from which mater ia l  was pumped were loca ted  ad jacent  t o ,  but  just o u t s i d e ,  the 
diked a r e a  west o f  the tank  farm containment pad. The pump was placed wi th in  
the containment a rea  i n  case  of leakage due t o  pump f a i l u r e .  F l e x i b l e  hose was 
used t o  s u c t i o n  mater ia l  from the drums and pump i t  i n t o  the t o p  manways of T -  
5 o r  T-6. 

I t  was planned t h a t  the s to red  s o l u t i o n s  would be processed f o r  so lven t  recovery 
a t  the FMPC. Due t o  d i f f i c u l t i e s  t h a t  caused suspension of  so lven t  process ing ,  
the mater ia l  continued t o  be s to red  i n  the tanks  u n t i l  1989. There i s  no 
i n d i c a t i o n  i n  the  a v a i l a b l e  records  t h a t  any mater ia l  was removed from the tanks  
before  1989. As a result o f  concerns about the i n t e g r i t y  of  the tanks  ( s e e  

. 2  
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Section 4.0 below), adequacy of the secondary containment, etc., the fluid 
contents of the tanks were transferred to drums in June-July 1989. Sludge 
remaining in tank T-5 was transferred to drums in October 1989. The drums of 
waste were placed in a FMPC RCRA storage unit pending transport to and 
incineration at Oak Ridge. 

The maximum volumes of material noted to have been present in tanks T-5 and T- 
6 are about 8100 gallons and 5400 gallons, respectively. These volumes should 
be consi,dered estimates because they are based on measured "outages" (depth of 
liquid in tank), which are converted to volumes using outage vs. volume 
cal i brat i on tab1 es. 

Volume data were not generated when the tanks were drained in 1989. Rather, the 
weight of material drained from each tank was monitored as the waste was placed 
in drums. During the tank draining operations, each drum receiving waste was 
placed on a scale and filled until it contained 500 pounds of waste. One 
hundred-seventy-three (173) and 105 drums (each containing 500 pounds of 
material) were filled from the contents of T-5 and T-6, respectively. 

4.0 TANK INSPECTION AND SPILL RECORDS 

Available visual i'nspection logs, which cover the period from October 1984 until 
the tanks were drained, do not indicate the occurrence of spills or leaks from 
the tanks. Because inventory measurements were made only periodically and the 
measured volumes were estimates (for reasons noted above), inventory records are 
not believed to be accurate indicators of the lack of leakage of these two tanks. 

In June 1989, an ultrasonic thickness inspection of tanks T-5 and T-6 was 
performed. The inspection revealed the presence of a pinhole in tank T-5 and 
an additional inspection identified another corroded area. The corroded areas, 
which were at the welds, measured approximately one-half inch in diameter and 
were wet. There was no evidence, however, of dripping or the release of tank 
contents into the containment area. A patch was placed over the pinhole t o  
prevent any further release from the pinhole. It was estimated that less than 
one ounce of material was released to the environment. 

Records which document the transfer of the contents of drums into tanks T-5 and 
T-6 do not indicate the occurrence of any spills or leaks during the transfer 
operations. In addition, historical accounts indicate that the transfer of the 
tank contents into drums in 1989 was performed entirely within the containment 
pad and did not result in any notable spills or leaks of material. 

5.0 WASTE CHARACTERIZATION 

Qualitative information on the composition o f  materials placed in tanks can be 
gained from tank filling (transfer) records described in Section 3.0 above. 
These records indicate that waste "dirty" solvents, contaminated oil, paint and 
paint thinner were placed in tank T-5. The "dirty" solvent also included sludge 
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( s t i l l  bottoms f r o m  so lvent  d i s t i l l a t i o n ) .  Ma te r ia l  p laced i n  tank  T-6 cons is ted  
o f  c lean so lvent  and contaminated o i l .  

I n  1988, t h e  contents  o f  t he  two tanks were analyzed f o r  a wide v a r i e t y  of 
parameters i n c l u d i n g  v o l a t i l e  organic  compounds fo r  tank  T-5 contents .  Copies 
o f  these l a b o r a t o r y  ana lys i s  r e p o r t s  are prov ided as Attachment 3.  

To ob ta in  rep resen ta t i ve  analyses o f  t he  tank  contents ,  samples f r o m  T-5 were 
c o l l e c t e d  a t  d i f f e r e n t  depths as noted i n  the  I n t e r n a t i o n a l  Technology 
Corporat ion l a b o r a t o r y  ana lys i s  r e p o r t  i n  Attachment 3. As would be expected, 
t he  h igher  concent ra t ions  of t he  r e l a t i v e l y  h igh  s p e c i f i c  g r a v i t y  l,l,l- 
t r i c h l o r o e t h a n e  were found t o  be a t  g rea te r  depths i n  the  tank.  Presumably, o i l  
and o the r  so lvents  known t o  have been placed i n  the  tank, as w e l l  as contaminants 
( i n c l u d i n g  an aqueous phase) associated w i t h  t h e  " d i r t y "  so lvent ,  were s t r a t i f i e d  
above the  f l u i d s  and sludge w i t h  h igher  l , l , l - t r i c h l o r o e t h a n e  concent ra t ions .  

As shown by t h e  ana lys i s  repo r t s ,  t h e  tanks conta ined wastes w i t h  h igh  
concent ra t ions  o f  l , l , l - t r i c h l o r o e t h a n e  and l e s s e r  concent ra t ions  o f  metals and 
o the r  c o n s t i t u e n t s  f o r  which analyses were performed. Uranium i s  present  a t  
concent ra t ions  o f  0.002 t o  0.004 percent by weight, causing t h e  ma te r ia l  t o  be 
a r a d i o a c t i v e  mixed waste. 

6.0 AMENDMENT OF CLOSURE PLAN 

Based on the  i n fo rma t ion  prov ided above, changes i n  t h e  a n a l y t i c a l  program 
proposed i n  the  June 1990 c losu re  p lan  do n o t  appear t o  be warranted. However, 
o the r  changes a re  needed t o  ensure tha t  t h e  c losu re  p l a n  addresses t h e  e n t i r e  
hazardous waste management u n i t  and s p e c i f i e s  c o l l e c t i o n  o f  s o i l  samples f r o m  
l o c a t i o n s  w i t h  t h e  g rea tes t  p o t e n t i a l  t o  have been a f f e c t e d  by opera t ion  o f  the  
u n i t .  These changes are  l i s t e d  below: 

0 The i n t e r i o r s  of  Tanks T-3, T-5 and T-6 w i l l  be v i s u a l l y  inspected 
(w i thou t  personnel e n t r y )  t o  determine t h e  presence o f  any res idues 
by removing manway covers and l i g h t i n g  t h e  tank  i n t e r i o r s .  

0 Deionized, o rgan ic - f ree  water w i l l  be f l ushed  through tank  T-3 and 
a sample c o l l e c t e d  and analyzed f o r  parameters noted i n  Tables 1 and 
2 o f  t he  c losu re  p lan.  I f  v i s u a l  i nspec t i on  revea ls  t h a t  a 
sampleable volume o f  ma te r ia l  i s  present  i n  t h e  tank, a sample o f  
t h e  ma te r ia l  w i l l  be obta ined i n  l i e u  o f  a r i n s e a t e  sample. Sample 
c o l l e c t i o n  and a n a l y t i c a l  procedures w i l l  be those s p e c i f i e d  i n  the  
body o f  t h e  c losu re  p lan.  

0 Deionized, o rgan ic - f ree  water w i l l  be f l ushed  through t h e  p i p i n g  and 
va lves connect ing T-3 ,  T-5 and T-6 t o  t h e  pump and a sample o f  t h e  
water w i l l  be c o l l e c t e d  from each o f  t h e  p ipe  runs and analyzed as 
above. 

0 Deionized, o rgan ic - f ree  water w i l l  be f lushed through t h e  pump and 
sampled and analyzed as above. 
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0 Deionized, organic-free water will be flushed through the three-&&65 
diameter pipe between the containment pad and the containment pad 
to the southeast and sampled and analyzed as above. 

0 Because the pad slopes to the east and any spills would have pooled 
against the east dike, the soil sample locations south and north of 
the pad as shown on Figure A-1 in the closure plan will be moved to 
the east of the pad at the locations shown on Attachment 4 .  

0 A soil sample will be taken from just beneath the concrete base of 
the containment pad sump and analyzed in accordance with the 
procedures described in Appendix A o f  the closure plan. 

The results of analysis o f  the water and soil samples described above 
will be evaluated based on the criteria noted in I-d(2) and Table 
3 in the June 1990 closure plan. If material is determined t o  be 
contaminated with RCRA constituents, it will be handled as described 
for other material/equipment identified as part o f  the hazardous 
waste management unit in the closure plan. 
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ATTACHMENT 1 

PILOT PLANT OUTSIDE TANK AREA 
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ATTACHMENT 2 

PHOTOGRAPH OF TANKS T - 5  AND T - 6  
(LOOKING EAST) 
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ATTACHMENT 3 

1988 LABORATORY ANALYSIS REPORTS -- TANKS T-5 AND T-6 
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1. h'aste Category: 

2. Name of Waste 

3. Water, wt. % 

4. Suspended Solid , wt. % 

5. Phase Separation 

6. 
I 

' 7. i 
, 8. 

, 

9. 

to. 

11. 

i 2 .  

13. 

Ash, wt. % 

Kinematic Viscosity, ,ST 8 
25'c 0 

Flash Point, 'F 

Heat Of Combustion, BTU/16 

Density, g/ml 8 25"c 

',idity, N 

A1 kalinity, g/KOH/g . - 

pH, Standard Units 

(1/32") .4. wt. % Retained 

.5. 

.6. 

.7. 

8. 

9. 

0. 

1. 

2. 

3. Specific Gravi-y 

4. ' .:Jjoactive Contamination 

TANK T5 

Non-PCB solvents and chemicals 

sol vent sti 11 bottoms 
(1,l ,l-Trichloroethane) 

24.8 

0.57 

Two phases present 

0.30 

(A) 740 (B) 3.7 
N.D. [No flash point de- 

tected; sample b.p. 
8 155" F] 

5300 

1 i140 

0.003 

NA 

7.5 

0.02 

15. 

2.9 

Could not analyze 

43.1 

36 PPm 
0.02 

0.24 

1.140 

Total Alpha = 43 
Total Beta , = 56 
Total Gamma = 27 

TANK T6 

Non-PCB solvents and chemical 

(l,l,l-Trichloroethane) 

0.06 

<0.01 

sol vent 

No phase separation 

,<o . 0 1 

.3 00 
N.D. [No flash point de- 

tected; sample b.p. 
@ 155' F] 

3200 
. .  i. 309 

0.002 

NA 

3.. 7 

<0.01 

6.0 

0.94 

Could nat analyze 

48.3 

35 PPm 

0.08 

0.13 

4 

1.309 
Total Alpha = 22 11 
Total Beta = 23 
Total Gamma = 4.4 
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25. .!raniurn %U 

26. Uranium +-Daughters 

?7. Other Radionuclides, % 
Q ( A )  = top p o r t i o n  

(B )  = bottom 

?8. Spectrochemical Analyses: 
(ppm unless i nd i ca ted )  

. .~ 
. .  

Ag 

A1 

AS 

B 

Ba 

Be 

B i  

a Ca 

Cd 

co 

C r  

cu 

Fe 

Ga 

Ge 

In 

K 

L i  

Mg 

Mn 
. l  

Mo 

Na 

TANK T5 TANK T6 

0.002 

23% = 0.775 wt., % 

NA 

<0.7 

23 

<2 5 

1.8 

<2 

0.2 

0.4 

180 . .  

<3 

<2 

3 

27 

8.82% 

<0.7 

<0.7 

<2 

4.14% 

<loo 
18. 

0.4 

0.5 

0.08% 

0.004 

235U = 0.998 w t . . %  

NA 

<0.01 

0.02 

<0.2 

<0.01 

<0.01 

<0.01 

NR [uranium i n t e r -  
ference] 

. -  0.10 

<o .02 

<0.01 

C 0 . 2  

0.4 

2 

<0.01 

<o .01 

c0.01 

5.82% 

<loo 

0.8 

<o .01 

2 .. 

<o .01 . 8% 
<o .2 
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Spectrochemical Analyses: 

Nb 

N i  

(con t inued)  

Pb 

' Pd 

P t  

Ru 

Sb 

Si 

Sm 

\ S r  

Ta 

Te 

T i  

T1 

V 

W 

Zm 

Z r  

..-_, 
. <  

TANK .T5':  ' .  

<2 

5 

9 

<2 

<2 

<25 

. <5 

72 

3 

' <11 

<25 

<25 

4 

<25 

<0.2 

<4 5 

54 

<3 

TANK T6 

<0.01 

NR [uranium i n t e r -  
f erence] 

<0.01 

c0.01 

<0.01 

<0.4 

<0.05 

0.5 

! 0.03 

. <0.10 

<0.2 

C0.2 

<0.01 

<0.2 

<0.01 

<0.4 

C0.2 

. .  

0.10 
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CERTIFICATE OF ANALYSIS 

TC ASI-Fernald Off tce DATEREmRED February 22, 1988 

ORDER NUMBER 602.09.02 ATTN: Lo T, Murphy 10845 Hamilton Cleves Road 
Ross, OH 45061 

PROJEC: CODE I TEP 35080 

P A G E - L -  OF .A 
Job No.: 303317 

San?le Descr ip t fon :  Four ( 4 )  TCLP e x t r a c t  samples and one (1) TCLP blank 
rece ived December 17, 1987 

)ret hy 1 ene Ch 1 or I de 

1,1, 1 -Tr i ch 1 oroe t hane 

Tet rach lo roe thene 

81 ank Percent  by Uefght  J p g / l i t e r )  9 Foot - 6 hoot - J Foot - 1 t o o t  - 
ND ND ND ND 

81 ank Percent  by Uefght  J p g / l i t e r )  9 Foot - 6 hoot - J Foot - 1 t o o t  - 
ND ND ND 

- 

ND 

ND = Hot detected. 

Analyzed by €PA Method 624. 

7 

ND 

9 

ND 

66 

NO 

6 1  

ND 

98 

NO 
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CERTIFICATE OF ANALYSIS 

TO ASI-Fernald Office 
ATTN: L. 1. Murphy 
10845 Hamil ton Cleves Road 
ROSS, OH 45061 

DATE REPORTED February 22, 1988 

ORDER NL'MEER 
PROEECT CODE ITEP 35080 

602 . 09 . 02 
PACE- OF 3 

Sample Desc r ip t i on :  

Concen t ra t i on  u n i t s  a r e  mg/l i t e r  (ppm) 

Four (4) TCLP e x t r a c t  samples and one 
rece ived December 17, 1987 

I C A P  METALS SCAN 

A1 urn1 num 
Ant lmony 
Arsen ic  
Barium 
B e r y l  1 I um 
Cadml urn 
Chroml um 
Copper 
I r o n  
Lead 
L1 thlum 
Hagnes 1 urn 
Manganese 
N Icke l  
Sel  en1 urn 
SI 1 ver  
Sod1 urn 
T h a l l  lum 
T l tan fum 
21 nc 
Mercury 

1 Foot*  

3.58 
(0. 05 
0.46 
0. 20 
0. 002 
0.425 
0.18 

19.0 
15.8 
0.05 
0.40 
49.7 
19.1 

(0.2 

(0 .3  

2.31 

0.02 
5,900 

0.069 

0. 001 
54.4 

' 3 Foot - 
0.08 
0.29 
0.34 
0.765 
0 . 0029 
0.002 

(0. 02 
0.51 
0.32 

(0 . 05 
(0.03 
0.07 
0.03 

(0 . 02 
(0.2 
<0.01 

(0.3 
(0.003 
0.90 
<0.0002 

1,410 

'Sample a t  1 Foot analyzed as total  metals. 

6 Foot 

<0805 
0.11 
0.24 
0.612 
0.009 
(0 . 002 
(0 . 02 
0.22 
0.29 

<0.05 
0.36 
0.05 

<0.001 
(0.02 
(0.2 
<Ob01 

(0.3 
<0.003 
0.30 

< O b  0002 

1,340 

Job No.: 303317 

(1) TCLP blank 

9 Foot  

(0.05 
(0.05 
(0.2 
0. 789 
0.008 

(0 . 002 
< O b 0 2  
0.31 
0.29 

(0.05 
0.20 
0.01 
<0.001 
<0.02 
< O b 2  

(0. 01 

(0 .3 
1,350 

(0 . 003 
0.37 
<0.0002 

81 ank 

<0.05 
(0.05 
<0.2 

<0.001 
(0.002 
(0.02 
(0.01 
< O b  005 
(0 . 05 
(0.03 
<o.oos 
<O.OOl 
< O b 0 2  
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PROPOSED SOIL SAMPLING LOCATIONS 
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