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Amendment V.13.B.b t o  the  approved c losure  p lan  (DOE-RL 1995a) requ i res  t h a t  a 
s o i l  sampling and ana lys is  p lan  be prepared and submitted t o  the  Washington S ta te  
Department o f  Ecology (Ecology) f o r  review and approval .  Amendment V.13.B.c 
requ i res  t h a t  a diagram o f  t he  3718-F A l k a l i  Metal Treatment and Storage F a c i l i t y  
u n i t  ( t he  t rea tment ,  storage, and disposal  CTSD] u n i t )  boundary t h a t  i s  t o  be 
closed, i nc lud ing  the  maximum ex ten t  o f  opera t ion .  be prepared and submit ted as p a r t  
o f  t h e  s o i l  sampling and ana lys is  p lan .  This document descr ibes the  sampling and 
ana lys is  t h a t  is t o  be performed i n  response t o  these requirements and amends t h e  
c losure  p lan .  S p e c i f i c a l l y ,  t h i s  document supersedes Sect ion 6 .2 ,  l i n e s  43-46, and 
Sect ion 7 .3 .6  o f  t he  c losure  Dlan. 

Resul ts from the  ana lys is  w i l l  be compared t o  cleanup leve ls  i d e n t i f i e d  i n  t h e  
c losure  p lan .  These cleanup leve ls  w i l l  be es tab l i shed using r e s i d e n t i a l  exposure 
assumptions i n  accordance w i t h  the  Model Toxics Control  Act  (MTCA) Cleanup 
Regulat ion (Washington Admin is t ra t i ve  Code [WAC] 173-340) as requ i red  i n  Amendment 
V .13 .8 .1 .  Resul ts o f  a l l  sampling, i nc lud ing  the  raw ana ly t i ca l  data,  a summary o f  
ana ly t i ca l  r e s u l t s ,  a data v a l i d a t i o n  package, and a n a r r a t i v e  summary w i t h  
conclusions w i l l  be provided t o  Ecology as spec i f i ed  i n  Amendment V .13 .B.e .  
r e s u l t s  and process used t o  c o l l e c t  and analyze the  s o i l  samples w i l l  be c e r t i f i e d  
by a l i censed pro fess iona l  engineer.  These resu l t s  and a c e r t i f i c a t e  o f  c losure  f o r  
t h e  balance o f  t he  TSD u n i t ,  as ou t l i ned  i n  Chapter 7 .0  o f  t he  approved c losure  p lan  
(s to rage shed, concrete pad, burn bu i l d ing ,  scrubber.  and reac t i on  tanks ) ,  w i l l  
Drovide the  bas is  f o r  a c losure  de terminat ion .  

The 

2.0 BACKGROUND: S I T E  DESCRIPTION AND STATUS 

The 3718-F F a c i l i t y  i s  loca ted  i n  the  southeast quadrant o f  t h e  300 Area. 

Storage a c t i v i t i e s  
The l o c a t i o n  o f  t he  TSD u n i t  i s  shown i n  Figure 1 .  The TSD u n i t  began treatment o f  
a l k a l i  metal waste i n  1968 and cont inued through June 1987. 
began i n  1968 and cont inued through May 1989. 
was cleaned us ing  baths of e i t h e r  water.  methanol, isopropanol ,  o r  2-butoxy ethanol  

Equipment contaminated w i t h  sodium 

I n  accordance w i t h  Amendment V .13 .8 .c .  Figure 2 provides a diagram o f  t h e  
TSD u n i t  boundary t o  be closed. The area t o  be closed includes the  bu i l d ings  and 
treatment tanks t h a t  a re  loca ted  on the  concrete pad. t he  concrete pad, and the  
surrounding s o i l  w i t h i n  3 meters o f  t he  concrete pad (see Figure 2). The maximum 
ex ten t  o f  normal opera t ion  extended t o  the  edge of t he  concrete pad, as descr ibed i n  

1 
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the  Par t  A. Form 3. "3718-F A l k a l i  Metal Treatment and Storage Area,"  Rev. 4 
(DOE-RL 1988). 
product o r  waste (used c lean ing  reagent) may have flowed t o  the  s o i l  a long the  eas t  
s ide  o f  t h e  concrete pad. 

It has been assumed t h a t  some s p i l l a g e  o r  un in ten t i ona l  re lease of 

Three s ta in less  s tee l  tanks were used t o  t r e a t  labora tory -sca le  components. 
A l l  components t rea ted  a t  t he  TSD u n i t  had been placed i n  a f l ow ing  l i q u i d  a l k a l i  
metal (sodium. l i t h i u m ,  potassium) environment before t rea tment .  I n  most cases, 
t h i s  was a l i q u i d  sodium environment. When the  sodium was drained o r  al lowed t o  
coo l ,  some o f  t he  a l k a l i  metal adhered t o  the  surface o f  t he  s ta in less  s t e e l .  The 
a l k a l i  meta l ,  most o f ten  sodium, was removed from these components using an alcohol  
ba th  i n  the  s ta in less  s tee l  tanks o r  reac t ion  vessels a t  t he  TSD u n i t .  The 
components were cleaned by immersion i n  one of several a lcoho ls ,  such as methanol, 
isopropanol ,  o r  2-butoxy ethanol (Dowanol) . Dowanol was most commonly used because 
the  reac t i on  r a t e  w i t h  sodium i s  slower than the  reac t i on  r a t e  w i t h  l i g h t e r  a lcoho ls  
and water .  
f ab r i ca ted  from s ta in less  s t e e l .  Some o f  t he  components may have been fab r i ca ted  
from carbon s t e e l .  The components consisted o f  p i p i n g .  valves,  sealed instruments.  
and sealed electromagnet ic pumps. The reac t ion  process ( t reatment o r  c lean ing)  
t y p i c a l l y  would take  several days depending on the  amount o f  sodium coated on t h e  
component, t he  presence o f  t i g h t  c rev ices .  and the  s t rength  o f  t he  c lean ing  agent 
(Dowanol). The f i n a l  s tep  o f  t he  c lean ing  process consisted o f  a water ba th  i n  a 
separate tank .  

The m a j o r i t y  o f  components t h a t  were t rea ted  i n  the  s tee l  tanks were 

From a chemistry perspec t ive .  a lcohol  and water a re  used commonly by i ndus t r y  
t o  remove sodium from s ta in less  s t e e l .  The reac t ion  process w i t h  a lcoho l  produces 
a lkox ides  and hydrogen. Although these alkoxides are  s t rong bases, they  a re  no t  
concentrated s u f f i c i e n t l y  t o  cause any damage t o  the  s tee l  dur ing  the  reac t i on  
process. The reac t i on  o f  water w i t h  sodium produces sodium hydroxide and hydrogen. 
The sodium hydroxide produced i n  the  reac t i on  process i s  no t  s u f f i c i e n t l y  caus t i c  t o  
cause measurable cor ros ion  o f  t he  s ta in less  s tee l  Therefore,  t he  reac t i on  i n  t h e  
t reatment tanks most l i k e l y  d i d  no t  r e s u l t  of t he  release o f  n i cke l  o r  chromium. 
Visual  inspec t ion  o f  t he  remaining s ta in less  s tee l  tank a t  t he  TSD u n i t  showed no 
evidence o f  p i t t i n g ,  cor ros ion ,  o r  ox ida t i on .  A l l  a l k a l i  metal byproducts 
eventua l l y  w i l l  form a carbonate when exposed t o  environmental media ( s o i l ,  a i r ,  and 
wa te r ) .  

P e r i o d i c a l l y ,  t he  used c lean ing  reagents (water and a lcoho ls )  were replaced o r  
replenished. 
through a va lve  i n  the  bottom of t he  tanks .  The concrete pad sloped toward a t rough 
t h a t  was loca ted  along the  east s ide  o f  t he  pad. The spent reagent would f l o w  
across the  pad t o  the  t rough and from the  trough t o  the  300 Area Process Sewer. 
Beginning i n  1985, a l l  spent alcohol  so lu t i ons  were packaged i n  approved conta iners  
and handled as dangerous waste. The used water cont inued t o  be drained t o  t h e  
Drocess sewer. The TSD u n i t  ceased treatment i n  1987. 

Before 1985, these so lu t i ons  were drained onto the  concrete pad 

4 



HNF-SD-ENV-AP-004, Rev. 0 

1 
2 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Clean c losure  o f  t he  bu i l d ings  and treatment tanks has been completed. Closure 
o f  these components fo l lowed the  process ou t l i ned  i n  Chapter 7 .0  o f  t he  approved 
c losure  p lan .  A c e r t i f i c a t e  o f  c losure  f o r  these components has been rece ived from 
a l i censed pro fess iona l  engineer and placed i n  the  Admin is t ra t i ve  Record. 
cha rac te r i za t i on  o f  t he  s o i l  remains and i s  t he  sub jec t  o f  t h i s  sampling and 
ana lys is  p lan .  As s ta ted  prev ious ly ,  t he  resu l t s  and process t h a t  w i l l  be used t o  
p lan ,  c o l l e c t ,  and analyze s o i l  samples w i l l  be c e r t i f i e d  by an independent l i censed 
pro fess iona l  engineer.  These two c e r t i f i c a t i o n s  along w i t h  the  r e s u l t s  from the  
s o i l  sampling and ana lys is  w i l l  p rov ide  the  basis f o r  a c losure  de terminat ion .  

The 

3.0 OBJECTIVE 

The ob jec t i ve  o f  t he  sampling and ana lys is  i s  t o  charac ter ize  the  sur face  and 
shal low subsurface s o i l s  a t  t he  3718-F F a c i l i t y .  The cha rac te r i za t i on  a c t i v i t i e s  
were designed (1) t o  determine i f  the  opera t ion  of t he  TSD u n i t  re leased any 
dangerous waste t o  the  s o i l  t h a t  surrounds the  TSD u n i t  i n  s u f f i c i e n t  q u a n t i t i e s  
t h a t  would pose a t h r e a t  t o  human hea l th  and the  environment: and ( 2 )  i f  so, t o  
de f i ne  the  na ture  and ex ten t  o f  contaminat ion.  The r e s u l t s  o f  t he  cha rac te r i za t i on  
w i l l  be compared t o  cleanup leve ls  t h a t  w i l l  be q u a n t i f i e d  us ing  t h e  MTCA 
methodology. Based on t h i s  ana lys is ,  a recommendation on the  method o f  c losu re  w i l l  
be submit ted t o  Ecology. 

4.0 CLEANUP LEVELS 

I n  t h i s  sec t ion ,  s o i l  cleanup l e v e l s  a re  q u a n t i f i e d  f o r  t he  th ree  dangerous 
waste cons t i t uen ts  i d e n t i f i e d  i n  the  approved c losure  p lan  (DOE-RL 1995a). The 
dangerous waste cons t i tuents  inc lude:  sodium carbonate, l i t h i u m  carbonate, and 
potassium carbonate.  The cleanup l e v e l s  were es tab l i shed i n  accordance w i t h  t h e  
r e s i d e n t i a l  exposure requirements provided i n  MTCA (WAC 173-340) Methods A o r  B 
(see Amendment V 13 .8 .1 )  o r  t he  use o f  a na tura l  background concent ra t ion  as 
spec i f i ed  i n  WAC 173-340-700(4)(d).  
t abu la ted  f o r  a l l  o f  t he  dangerous waste cons t i tuents  (Method A ) .  cleanup l e v e l s  
were assigned using e i t h e r  the  na tura l  background concent ra t ion ,  where appropr ia te ,  
o r  t h e  Method B gu ide l i nes .  

Because s o i l  cleanup leve ls  have n o t  been 

The cont inua l  w e t t i n g  and d ry ing  o f  sediments under t h e  na tu ra l  environmental 
cond i t ions  o f  t he  Hanford S i t e  has resu l ted  i n  the  gradual increase o f  carbonates i n  
the  f i r s t  few meters o f  t he  vadose zone. As a r e s u l t .  sediments across t h e  Hanford 
S i t e  conta in  s i g n i f i c a n t  amounts o f  carbonates 

46 
4 1  

5 



HNF-SD-ENV-AP-004, Rev. 0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

4.1 SODIUM CARBONATE 

I n  support  o f  environmental res to ra t i on  a c t i v i t i e s ,  a study was performed t o  
es tab l i sh  the  n a t u r a l l y  occur r ing  background concentrat ions f o r  most nonrad ioac t ive  
ana ly tes  t h a t  res ide  i n  the  Hanford S o i l s  (DOE-RL 1995b). The chemical composi t ion 
o f  over 170 s o i l  samples from 22 loca t i ons  on the  Hanford S i t e  and 3 l oca t i ons  
ad jo in ing  the  Hanford S i t e  were used as a basis t o  es tab l i sh  the  na tura l  background 
concent ra t ions ,  For sodium, the  concentrat ion ranged from 98.7  m i l l i g rams  o f  metal 
per k i logram o f  s o i l  (mg/kg) t o  6,060 mg/kg. The mean concent ra t ion  f o r  t he  sodium 
ana ly te  was ca l cu la ted  t o  be 480 mg/kg. 

Using the  s t a t i s t i c a l  guidance provided i n  WAC 173-340-708(11)(d) o f  MTCA. 
a representa t ive  s i tew ide  background concentrat ion o f  1.390 mg/kg f o r  sodium was 
ca l cu la ted  f o r  t h e  95 percent confidence i n t e r v a l  f o r  t he  95th p e r c e n t i l e  
(i . e . ,  coverage o f  95 percent and a to le rance c o e f f i c i e n t  o f  95 percent)  
(See Chapter 6 .0 .  Sect ion 6 . 3 . 2 . 3  [DOE-RL 1995bl) .  

A s o i l  cleanup leve l  f o r  sodium has no t  been tabu la ted  i n  the  "Model Toxics 
Control  Act  Cleanup Levels and Risk Ca lcu la t ion  (CLARC)" document (Ecology 1996) 
A reference dose f o r  sodium carbonate was no t  found i n  the  In tegra ted  Risk 
In fo rmat ion  System ( IR IS) .  
from exposure t o  t h i s  cons t i t uen t  was found i n  the  l i t e r a t u r e .  
re fe rence,  t h e  LD,, f o r  r a t  ( o r a l )  was found i n  the  Nat ional  I n s t i t u t e  f o r  
Occupational Safety and Health (NIOSH) Registry o f  Toxic E f f e c t s  o f  Chemica7 
Substances (RTECS) database t o  be 4,090 mgikg or  t o x i c  category D. 

Furthermore, l i t t l e  in fo rmat ion  on r i s k  t o  human hea l th  
As a p o i n t  o f  

Fo l low ing  the  MTCA guidance (se lec t i on  o f  t he  most s t r i n g e n t  cond i t i on ) ,  a s o i l  
cleanup l e v e l  o f  1390 mg/kg i s  assigned t o  sodium. 

4 . 2  L I T H I U M  CARBONATE 

As discussed i n  the  two previous sec t ions ,  carbonates are  abundant i n  the  s o i l  

Using the  s i tew ide  background concent ra t ion  data 
a t  t h e  Hanford S i t e .  A s o i l  cleanup leve l  f o r  l i t h i u m  was es tab l i shed us ing  the  
same process ou t l i ned  f o r  sodium. 
(DOE-RL 1995b), t he  concentrat ion f o r  l i t h i u m  was measured from 68 samples, which 
es tab l i shed a range from 34 mg/kg t o  38 mg/kg. 
mg/kg. 
assigned t o  1 i t h i  urn. 

The mean was ca l cu la ted  t o  be 34 .1  
Using the  to le rance i n t e r v a l  approach, a s o i l  cleanup leve l  o f  37 mg/kg was 

L i th ium carbonate i s  used f o r  t he  t reatment o f  some psychological  d isorders .  

The LD,, f o r  r a t  ( o r a l )  was found i n  the  NIOSH 
The NIOSH RTECS database s ta tes  t h a t  d a i l y  dosages o f  1,200 mg t o  1.800 mg have been 
used w i thout  ser ious  s ide  e f f e c t s .  
RTECS database t o  be 525 mg/kg o r  t o x i c  category D. 

Fo l low ing  the  MTCA guidance. a s o i l  cleanup leve l  o f  37 mg/kg i s  assigned t o  
l i t h i u m .  This cleanup leve l  i s  we l l  below the  hea l th  hazard as determined by t he  
NIOSH RTECS database. 
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4.3 POTASSIUM CARBONATE 

A s o i l  cleanup leve l  f o r  potassium was es tab l i shed using the  same process 
o u t l i n e d  f o r  bo th  l i t h i u m  and sodium. 
was measured from 117 samples, which es tab l i shed a range from 851 mg/kg t o  
3,780 mg/kg. The mean was ca lcu la ted  t o  be 1,414 mglkg. Using the  to le rance 
i n t e r v a l  approach, a s o i l  cleanup leve l  of 3.090 mg/kg was assigned t o  potassium, 

The background concent ra t ion  f o r  potassium 

A reference dose f o r  humans was no t  found i n  the  IRIS database The LD,, f o r  
r a t  ( o r a l )  was found t o  be 1,870 mg/kg o r  t o x i c  category D (NIOSH RTECS). 

Fo l low ing  the  MTCA gu ide l i ne .  a s o i l  cleanup leve l  o f  3,090 mg/kg i s  assigned 
t o  potassium. 

5.0 F I E L D  WORK 

A phased approach w i l l  be used t o  charac ter ize  the  s o i l .  Phase I w i l l  cons i s t  
o f  c o l l e c t i n g  a l i m i t e d  number of  s o i l  samples t o  determine whether dangerous waste 
t h a t  had resu l ted  from the  operat ions of t he  TSD u n i t  was released t o  t h e  s o i l  
column. To complete t h i s  phase. s o i l  samples w i l l  be co l l ec ted  from th ree  l oca t i ons  
representa t ive  o f  worst-case contamination pathways. I f  these samples i n d i c a t e  t h a t  
contaminants o f  concern are  present above cleanup l e v e l s ,  t he  sampling and ana lys is  
p lan  w i l l  be rev ised t o  inc lude a second phase o f  sampling, which would address t h e  
f u l l  na ture  and ex ten t  o f  s o i l  contamination 

As c u r r e n t l y  planned. the  f i e l d  work w i l l  be performed by RUST Federal Services 
Northwest (RFS), Sampling and Mobi le Laboratory (SML) personnel .  The f i e l d  work 
w i l l  be performed under the  d i r e c t i o n  of  RUST Federal Services o f  Hanford, I n c .  
(RFSH), Hanford Ana ly t i ca l  Services Program, Sample Management Group (SMG). The SMG 
has the  r e s p o n s i b i l i t y  t o  coordinate a l l  work performed i n  bo th  t h e  l abo ra to ry  and 
the  f i e l d .  The coord ina t ion  and cont ro l  o f  these a c t i v i t i e s  i s  administered through 
a Sample Author iza t ion  Form. The SMG w i l l  prepare and issue the  Sample 
Au tho r i za t i on  Form. This Sample and Analysis Plan w i l l  be used by the  SMG t o  
prepare the  Sample Author iza t ion  Form. 

5 .1 SAMPLING PROCEDURES 

The a c t i v i t i e s  associated w i t h  implementing t h i s  sampling and ana lys is  p lan  
w i l l  be conducted i n  accordance w i t h  e x i s t i n g  Environmental I nves t i ga t i on  
Ins t ruc t i ons  ( E I I )  (WHC 1988) procedures as fo l l ows :  

E11 5 . 2 ,  So i l  and Sediment Sampling 
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E11 1.1, Hazardous Worker S i t e  Entry Requirements (graded approach and as 
requ i red  through E11 5 . 2 )  

E11 1 .13 ,  Environmental Readiness Review (graded approach and as requ i red  
through E11 5 .2)  

E11 1 . 5 ,  F i e l d  Logbooks (as requ i red  through E11 5 .2 )  

E11 5 .1 ,  Chain o f  Custody (as requ i red  through E11 5 . 2 )  

E11 5 .4 .  F i e l d  Cleaning and/or Decontamination (as requ i red  through €11 5 .2 )  

E11 5 . 5 ,  Laboratory Cleaning of RCRA/CERCLA Sampling Equipment (as requ i red  
through E11 5 . 2 )  

E11 5.11, Sample Packaging and Shipping (as requ i red  through E11 5 . 2 ) .  

5.2 PHASE I ANALYTES OF CONCERN 

As def ined i n  the  c losure  p lan .  t he  analytes o f  concern cons is t  o f  t he  a l k a l i  
metal carbonates (sodium carbonate. potassium carbonate, and l i t h i u m  carbonate) and 
the  a lcoho ls  used f o r  c lean ing  (methanol, isopropanol ,  2-butoxy e thano l ) .  Sampling 
f o r  t he  th ree  a lcoho ls  i s  unnecessary because these chemicals breakdown extremely 
f a s t  i n  the  na tura l  environment when exposed t o  sun l i gh t  and b i o l o g i c a l  a c t i v i t i e s .  
The b i o l o g i c a l  h a l f - l i f e  f o r  methanol i s  estimated t o  be 17.8 days. The b i o l o g i c a l  
h a l f - l i f e  f o r  bo th  isopropanol and 2-butoxy ethanol i s  l ess  than 24 hours.  
Therefore,  f o r  Phase I i t  was decided t o  focus a l l  sampling and ana lys is  a c t i v i t i e s  
towards the  q u a n t i f i c a t i o n  of t o t a l  sodium. t o t a l  l i t h i u m .  and t o t a l  potassium. 
ho ld ing  t ime  f o r  inorgan ic  chemicals w i l l  be l i m i t e d  t o  180 days. 

The 

5 . 3  PHASE I SAMPLING LOCATIONS 

The sampling l oca t i ons  o f  t he  TSD U n i t  a re  shown i n  Figure 3 .  

One o f  these loca t ions  i s  a t  t he  northeast corner o f  t he  concrete s lab  

For 
Phase I .  t h ree  sampling l oca t i ons  along the  east s ide  o f  t he  concrete pad were 
se lec ted .  
( l o c a t i o n  1 ) .  A second l o c a t i o n  i s  i n  the  Separator Dra in  Sump ( l o c a t i o n  2 ) .  A 
t h i r d  l o c a t i o n  i s  d i r e c t l y  opposi te the  l o c a t i o n  o f  t he  southern t reatment tank 
( l o c a t i o n  3 ) .  Sampling l oca t i on  3 i s  loca ted  s l i g h t l y  south o f  t he  concrete 
expansion j o i n t  t h a t  runs east t o  west near the  middle o f  t he  pad. 

8 
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DESCRIPTION OF SAMPLING LOCATIONS 
Two sample l oca t i ons  are  a t  t he  northeast corner o f  t he  concrete pad. 
l oca t i ons  ( l o c a t i o n  1) i s  i n  the  s o i l  next  t o  the  process sewer d r a i n  and t h e  second 
( l o c a t i o n  2) i s  a t  t he  bottom o f  t he  separator d ra in  sump, which i s  loca ted  
approximately 3 meters (9  f e e t )  south of t he  nor theas t  corner .  
l o c a t i o n  ( l o c a t i o n  3) i s  near the  mid-po in t  o f  t he  concrete pad, which i s  d i r e c t l y  
south o f  t he  expansion j o i n t  t h a t  runs eas t lwes t .  A l l  samples w i l l  be c o l l e c t e d  a t  
a sample i n t e r v a l  from 15 cent imeters (6 inches) t o  4 6  cent imeters (18 i nches ) .  
Two dup l i ca te  s o i l  samples w i l l  be co l l ec ted :  one a t  t he  nor theas t  corner and t h e  
o ther  a t  sample l o c a t i o n  3 .  A l l  mater ia l  placed i n  the  sample conta iner  w i l l  be 
l ess  than 12 m i l l ime te rs  (0 .5  inches) i n  diameter.  

One o f  these 

A t h i r d  sample 

F igure  3 .  S o i l  Sampling Locat ions 
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5.4 SOIL SAMPLING 

So i l  samples w i l l  be co l l ec ted  a t  3 l oca t i ons .  The sump d r a i n  sample 
( l o c a t i o n  2) w i l l  be co l l ec ted  a t  t he  bottom o f  t he  sump from 15 t o  46 cent imeters 
(6 t o  18 inches) i n  depth.  
( l oca t i ons  1 and 3) w i l l  be 15 t o  46 cent imeters (6 t o  18 inches) i n  depth f rom t h e  
s o i l  sur face .  F i e l d  dup l i ca te  samples w i l l  be co l l ec ted  a t  sampling l oca t i ons  1 and 
3 (a t o t a l  o f  2) and w i l l  be co- located w i t h  samples 1 and 3 .  S ta in less  s tee l  hand 
t o o l s ,  p re fe rab ly  an auger if s o i l  and o ther  cond i t ions  permi t  i t s  use, w i l l  be used 
t o  c o l l e c t  t h e  s o i l  samples. 
t he  ba r re l  o f  t h e  auger w i l l  be placed i n  a s ta in less  s tee l  bowl and a 
representa t ive  sample w i l l  be taken from t h i s  mater ia l  and placed i n  the  sample 
con ta ine r .  
depth o f  t he  sample i n t e r v a l  (approximately 30 cent imeters ) .  
t he  diameter o f  t he  s o i l  sample (p lug)  w i l l  be from 75 t o  125 m i l l ime te rs  depending 
on the  nominal s i z e  o f  t he  auger. If hand t o o l s  a re  used ( e . g . ,  t rowe l  o r  shove l ) .  
t h e  mater ia l  w i l l  be placed i n  a s ta in less  s tee l  bowl, and a representa t ive  s o i l  
sample w i l l  be c o l l e c t e d  from t h i s  mater ia l  and placed i n  the  sample con ta ine r .  

The samples co l l ec ted  adjacent t o  the  concrete pad 

If an auger i s  used, t he  sample mater ia l  taken from 

Care w i l l  be taken t o  c o l l e c t  t he  representa t ive  sample over the  f u l l  
I f  an auger i s  used, 

Clean equipment w i l l  be used f o r  c o l l e c t i n g  each sample. I f  sampling equipment 
need decontamination, t he  equipment w i l l  be decontaminated w i t h  an appropr ia te  
detergent and t r i p l e  r i nsed .  A l l  r i n s a t e  w i l l  be co l l ec ted  and proper ly  disposed. 
A l l  samples w i l l  be placed i n  new, EPA-approved. pre-cleaned po lye thy lene o r  p l a s t i c  
sample conta iners .  The sample s i ze  w i l l  be spec i f ied  on the  Sample Author iza t ion  
Form based on cont rac tua l  arrangements w i t h  the  ana ly t i ca l  labora tory  t h a t  w i l l  be 
used. It i s  assumed t h a t  a minimum sample s i ze  o f  500 mi l l ig rams w i l l  be requ i red .  
A minimum sample s i z e  o f  200 mi l l ig rams w i l l  be requ i red  f o r  ana ly t i ca l  purposes o r  
as spec i f i ed  on the  Sample Author iza t ion  Form If poss ib le .  each sample conta iner  
w i l l  be f i l l e d  unless otherwise spec i f i ed  on the  Sample Author iza t ion  Form. 
w i l l  be taken no t  t o  p lace  any l a rge  rocks i n  the  sample conta iner .  No ma te r ia l  
w i t h  a diameter l a r g e r  than 12 m i l l ime te rs  (approximately 0.5 inches) should be 
placed i n  the  sample conta iners .  I f  the  s o i l  sample contains numerous rocks t h a t  
a re  g rea ter  than 12 m i l l ime te rs ,  t he  s o i l  sample sha l l  be placed i n  a s ta in less  
s tee l  bowl and the  l a r g e r  rocks removed before p lac ing  the  sample i n  t h e  sample 
conta iner .  
mater ia l  w i l l  be co l l ec ted  from the  sides o f  t he  sample excavat ion.  

Care 

I f  add i t i ona l  mater ia l  i s  needed t o  f i l l  the  sample conta iner ,  t he  

A l l  samples w i l l  be labe led  and sealed. Each sample w i l l  be assigned an unique 
sample number by the  Sample Management Group. The sample number w i l l  be entered 
i n t o  the  Hanford Environmental In fo rmat ion  System (HEIS). Add i t iona l  in fo rmat ion  t o  
be placed on the  l abe l  w i l l  i nc lude bu t  no t  be l i m i t e d  t o  the  fo l l ow ing :  
name o r  i d e n t i f i e r ,  name and s ignature  o f  samplers, and the  da te  and t ime  t h a t  t he  
sample was co l l ec ted .  A chain-of-custody form w i l l  be es tab l i shed t o  t r a c e  the  
sample from the  t ime o f  c o l l e c t i o n  through shipping and ana lys i s .  
re ta ined  on the  cha in -o f -cus tody  form w i l l  i nc lude bu t  no t  be l i m i t e d  t o  the  
fo l l ow ing :  p r o j e c t  name. sample number, and the  date.  t ime,  names, and s ignatures  
o f  a l l  i n d i v i d u a l s  invo lved i n  sample t rans fe rs .  

p r o j e c t  

In fo rmat ion  t o  be 
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The sample l a b e l i n g  in fo rmat ion  and chain-of-custody record w i l l  be provided as 
p a r t  o f  t h e  v a l i d a t i o n  package. A record o f  a l l  f i e l d  a c t i v i t i e s  w i l l  be maintained 
and documented i n  a f i e l d  logbook i n  accordance w i t h  E11 1 . 5  requirements. 

A l l  samples w i l l  be s ized i n  accordance w i t h  the  a n a l y t i c a l  needs s p e c i f i e d  i n  
Chapter 6 .0 .  
ana lys is .  
c o l l e c t e d  i n  accordance w i t h  E11 5 .2 ,  "So i l  and Sediment Sampling" (see Chapter 5 . 0 .  
Sect ion 5 . 1 ) .  
loca t ions  1 and 3 .  
Table 1. 

I f  requested. a s p l i t  sample w i l l  be provided t o  Ecology f o r  t h e i r  
A l l  samples. inc lud ing  s p l i t  samples and dup l ica te  samples, a re  t o  be 

Co-located dup l ica te  samples w i l l  be c o l l e c t e d  a t  s o i l  sampling 
A summary o f  t h e  s o i l  samples t o  be c o l l e c t e d  i s  provided i n  

Table 1. A Summary o f  So i l  Sampling f o r  Inorganics.  

Locat ion 

3 

1 

3 

Sample Type I NO. Samples 

S o i l  sample c o l l e c t e d  a t  northeast 
corner o f  pad, i n t e r v a l  6 t o  18 inches 

S o i l  sample c o l l e c t e d  a t  bottom o f  sump 
d r a i n  (see Figure 3 ) .  i n t e r v a l  6 t o  18 
i nches 

S o i l  sample c o l l e c t e d  near mid-point  o f  
concrete pad, i n t e r v a l  6 t o  18 inches 

Dupl icate sample a t  l o c a t i o n  1 
(co-1 ocated) (QA/QC) 

Dupl icate sample a t  l o c a t i o n  3 
(co- 1 ocated) (QA/QC 1 

1 

1 

1 

QA/QC = q u a l i t y  assurance/qual i ty con t ro l  

6.0 LABORATORY ANALYSIS 

The s o i l  samples w i l l  be analyzed for t o t a l  l i t h i u m .  potassium, and sodium. 
The cons t i tuents  o f  concern w i l l  be analyzed i n  accordance w i t h  SW-846. Method 6010, 
I n d u c t i v e l y  Coupled Plasma - Atomic Emission Spectroscopy ( I C P )  Metals (EPA 1986). 
Table 2 provides a summary of Contract Required Detect ion L i m i t  (CRDL) and 
Laboratory Method Detect ion L i m i t  (MDL) f o r  s o i l  using Method 6010. These values 
are  compared t o  t h e  range i n  na tura l  
Method 6010 i s  appropr iate fo r  t h i s  range o f  data.  A l l  samples w i l l  be prepared 
using Method 3050 (Acid D iges t ion) .  
accredi ted labora tory  under cont rac t  w i t h  the  SMG. Care w i l l  be taken t o  l i m i t  t h e  
ana lys is  t o  f i n e  g r a i n  mater ia l  ( l e s s  than 2 m i l l i m e t e r s ) .  

concentrat ions found across t h e  Hanford S i t e .  

A l l  analysis w i l l  be performed by an Ecology- 
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L i  t h i  um 

1 . 4  2 .2  1,390 
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10 
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CRDL 
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Contract Required Detection Level, "The minimum leve l  of detect ion acceptable 
under the contractual  statement of work" (WHC 1993) 
Method Detection Level : "The minimum concentration o f  a compound t h a t  can be 
measured and reported w i th  99% confidence t h a t  the value i s  above zero" (WHC 
1993) 
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7.0 QUALITY CONTROL 

A l l  procurement and coord ina t ion  o f  f i e l d  sampling a c t i v i t i e s  and labo ra to ry  
serv ices  w i l l  be the  r e s p o n s i b i l i t y  o f  t he  SMG 
numbers, p rov ide  sampling spec i f i ca t i ons  t o  bo th  the  f i e l d  and ana ly t i ca l  
l abo ra to ry ,  ma in ta in  the  r e s p o n s i b i l i t y  fo r  shipping and rece iv ing  samples, and 
prov ide  a va l i da ted  data package i n  accordance w i t h  the  fo l l ow ing  gu ide l i nes .  

The SMG w i l l  assign sample 

7.1 QUALITY CONTROL I N  THE F IELD 

F i e l d  q u a l i t y  con t ro l  includes the  fo l l ow ing :  

Co- located dup l i ca te  s o i l  samples w i l l  be co l l ec ted  a t  sample l oca t i ons  1 
and 3.  
15 t o  46 cent imeters ( 6  t o  18 inches) .  

These s o i l  samples w i l l  be co l l ec ted  a t  a s o i l  depth o f  

Based on sample s i ze ,  method of c o l l e c t i o n ,  media sampled. and cons t i t uen ts  
analyzed, t he  f o l  low i  ng app l i es :  

- No t r i p  blanks w i l l  be requ i red  because the re  w i l l  be no ana lys is  f o r  v o l a t i l e  
organics 

The equipment blank w i l l  be prepared using deionized water Deionized water w i l l  be 
poured over or through the  sampling device i n  the  f i e l d  and co l l ec ted  i n  a sample 
conta iner  The co l l ec ted  sample w i l l  be returned t o  the  SMG as a sample 

One equipment blank w i l l  be requ i red  
contaminat ion associated w i t h  the  sampling equipment 

This blank w i l l  be used t o  de tec t  any 
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A l l  f i e l d  samples w i l l  be c o l l e c t e d  i n  accordance w i t h  E11 5 . 2 .  " S o i l  and 
Sediment Sampling." A l l  sample packing and shipping w i l l  be performed i n  accordance 
w i t h  E 1 1  5.11. "Sample Packing and Sh ipp ing . "  A l l  f i e l d  c leaning and 
decontamination o f  s o i l  sampling equipment w i l l  be performed i n  accordance w i t h  E11 
5 . 4 ,  " F i e l d  Cleaning and/or Decontamination." A l l  f i e l d  personnel w i l l  be t r a i n e d  
i n  accordance w i t h  E11 1 . 7 ,  " Q u a l i f i c a t i o n s  and T r a i n i n g . "  No mater ia l  l a r g e r  than 
12 m i l l i m e t e r s  w i l l  be c o l l e c t e d  i n  t h e  f i e l d  and placed i n  t h e  sample conta iners ,  

7.2 QUALITY CONTROL I N  THE LABORATORY 

A l l  s o i l  samples w i l l  be analyzed f o r  t o t a l  sodium, l i t h i u m ,  and potassium. 
The cons t i tuents  w i l l  be analyzed i n  accordance w i t h  SW-846. Method 6010. f o r  I C P  
metals.  
t h e  same batch. A d d i t i o n a l l y ,  one labora tory  cont ro l  sample, one labora tory  
dupl i cate ,  one method blank, and one mat r ix  spike w i  11 be prepared and processed as 
p a r t  o f  t h e  sample batch. A l l  l abora tory  q u a l i t y  con t ro l  samples w i l l  be prepared 
using Method 3050 (Acid D iges t ion) .  A l l  l abora tory  work w i l l  be performed by an 
Ecology-approved accredi ted labora tory  and w i  11 be managed by SMG. A1 1 q u a l i t y  
c o n t r o l  c r i t e r i a  w i l l  be i n  accordance w i t h  Chapter 8 . 0 ,  " Inorganic D a t a  V a l i d a t i o n  
Requirements". Data Validation Procedures for Chemica7 Analysis (WHC 1993). A copy 
o f  Chapter 8 . 0  has been provided as Appendix A f o r  purposes o f  in fo rmat ion  

A l l  s o i l  samples and associated q u a l i t y  con t ro l  samples w i l l  be analyzed i n  

8.0 DATA VALIDATION 

D a t a  v a l i d a t i o n  w i l l  be performed t o  Level D standards f o r  inorgan ic  chemicals, 
as def ined i n  Chapter 8.0. " Inorganic D a t a  Va l ida t ion  Requirements" (WHC 1993). 
A d e s c r i p t i o n  o f  t h e  c r i t e r i a  t h a t  w i l l  be used f o r  v a l i d a t i o n  i s  provided as 
Appendix A. Level D v a l i d a t i o n  f o r  I C P  metals consists o f  t h e  f o l l o w i n g :  

V e r i f i c a t i o n  o f  required de l i verab les  

V e r i f i c a t i o n  o f  requested versus reported analyses 

V e r i f i c a t i o n  o f  lack o f  t r a n s c r i p t i o n  e r r o r s  

Evaluat ion and q u a n t i f i c a t i o n  o f  r e s u l t s  based on: 

- a n a l y t i c a l  ho ld ing  t imes 
- m a t r i x  spikes 
- labora tory  cont ro l  samples 
- labora tory  dup l i ca tes  
- a n a l y t i c a l  method blanks 
- m a t r i x  sp ike  recover ies 
- i n i t i a l  and cont inu ing  instrument c a l i b r a t i o n s  
- c a l c u l a t i o n a l  checks 

13 
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The s p e c i f i c  c r i t e r i a  f o r  v a l i d a t i o n  o f  inorgan ic  metals analyses f o r  bo th  6000 and 
7000 Series Method i s  provided i n  Appendix A .  As s ta ted  i n  cond i t i on  V.13.B.e.  "The 
r e s u l t s  o f  a l l  sampling sha l l  be submitted t o  Ecology. These submi t ta ls  sha l l  
i nc lude  t h e  raw ana ly t i ca l  data,  a summary o f  ana ly t i ca l  r e s u l t s ,  a data v a l i d a t i o n  
package, and a n a r r a t i v e  summary w i t h  conc lus ions . "  

9.0 PATH FORWARD 

A d iscuss ion  o f  t he  pa th  forward t h a t  includes a desc r ip t i on  o f  tasks  and 
planned de l i ve rab les  i s  provided i n  t h i s  sec t ion  

9.1 SCHEDULE 

Task 1 :  

Task 2 :  Wi th in  30 days o f  Ecology's approval (See Task 1). c o l l e c t  f i e l d  
samples 

Task 3 :  Wi th in  45 days o f  completing Task 2. rece ive  labora tory  r e s u l t s  

Task 4: With in  28 days o f  completing Task 3. complete v a l i d a t i o n  package 

Task 5 :  Wi th in  14 days o f  completing Task 4. complete d r a f t  Data Eva lua t ion  
Report (see De l iverab les)  and submit t o  Ecology f o r  review and comment 

Task 6:  Prepare c losure  package f o r  c e r t i f i c a t i o n  o r  prepare Phase I 1  
sampling and ana lys is  p lan .  

Revise and submit Sampling and Analysis Plan t o  Ecology f o r  approval 

9.2 DELIVERABLES 

De l iverab le  1 :  The sampling and ana lys is  p lan  w i l l  be submitted t o  Ecology f o r  
approval 

De l iverab le  2:  Provide Ecology w i t h  a copy o f  t he  v a l i d a t i o n  data package 
inc lud ing  a l l  support ing and raw data 

De l iverab le  3 :  A Data Evaluat ion Report w i l l  be prepared and submit ted t o  
Ecology. Th is  repo r t  w i l l  i nc lude a summary o f  t he  raw data and a n a l y t i c a l  
r e s u l t s ,  and a recommendation on f u t u r e  ac t i on  

De l i ve rab le  4: 
sampling and ana lys is  p lan .  

Prepare c losure  package f o r  c e r t i f i c a t i o n  o r  a Phase I1 

14  
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 
f 

c; 1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is  technical verification documentation present? . . . . . . .  Yes No N/A 
Is a case narrative present? . . . . . . . . . . . . . . . . .  Yes No N/A 

~ 

2. HOLDING TIMES 
Are sample holding times acceptable? . . . . . . . . . . . . .  Yes No N/A 
Coments: 

App A-3 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT P E R F D W N C E  A N D  CALIBRATIONS 
Were i n i t i a l  cal ibrat ions performed on a l l  instruments? . . . .  Yes No N/A 
Are i n i t i a l  cal ibrat ions acceptable? . . . . . . . . . . . . .  Yes No N/A 
Are ICP interference checks arzeptable? . . . . . . . . . . . .  Yes No N/A 

Are ICY and CCV checks acceptable? . . . . . . . . . . . . . .  Yes No N/A 
Comments: 

Were ICV and C C V  checks performed on a l l  instruments? . . . . .  Yes No N/A 

4. B L A N K S  
h'ere I C B  and  C C B  checks performed f o r  a l l  applicable analyses? Yes No N/A 
Are ICB and  C C B  resu l t s  acceptable? . . . . . . . . . . . . . .  Yes No N/A 
Nere preparation blanks analyzed? . . . . . . . . . . . . . . .  Yes No N/A 
Are preparation blank resu l t s  acceptable? . . . . . . . . . . .  Yes No N/A 
Were f i e l d / t r i p  blanks analyzed? . . . . . . . . . . . . . . .  Yes No N/A 
Are f i e l d i t r i p  b l a n k  resu l t s  acceptable? . . . . . . . . . . .  Yes No N/A 
Comments: 

5. ACCURACY 
Were spike samples analyzed? . . . . . . . . . . . . . . . . .  Yes No N/A 
Are spike sample recoveries acceptable? . . . . . . . . . . . .  Yes No N/A 
Were laboratory control samples (LCS) analyzed? . . . . . . . .  Yes No N/A 
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . .  Yes No N/A 
Coments : 



HNF-SD-ENV-AP-004, REV. 0 

INORGANIC ANALYSIS DATA V A L I D A T I O N  CHECKLIST 

6. PRECISION ,- 

Were laboratory duplicates analyzed? 
Are laboratory dupl icate  samples RPD values acceptable? . . . .  Y e s  
Were I C P  se r i a l  di lut ion samples analyzed? 
Are ICP se r i a l  d i lu t ion  ?;D values acceptable? . . . . . . . . .  Yes 
Are,f ie ld  dupl icate  RPD values acceptable? 
Are f i e l d  s p l i t  RPD values acceptable? 

. . . . . . . . . . . . .  Y e s  

. . . . . . . . . .  Yes 

. . . . . . . . . .  Yes 
. . . . . . . . . . . .  Yes 

Coments : 

No N/A 
No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

7. FURNACE AA Q U A L I T Y  CONTROL 
Were duplicate . i j e c t i o n s  performed as required? . . . . . . .  Y e s  No N/A 
Are duplicate i n i i c t i o n  4RSD values acceptable? . . . . . . . .  Y e s  No N/A 
Were analytical spikes performed as  required? . . . . . . . . .  Yes No N/A 
Are analytical spike recoveries acceptable? . . . . . . . . . .  Y e s  N o  N/A 
Was MSA performed as required? . . . . . . . . . . . . . . . .  Y e s  No N/A c' A r e  MSA r e su l t s  acceptable? . . . . . . . . . . . . . . . . . .  Yes No N/A 
Comments : 

8. REPORTED RESULTS AND DETECTION L I M I T S  
Are re su l t s  reported f o r  a l l  requested analyses? . . . . . . .  Yes NO N/A 
Are a l l  r e su l t s  supported i n  the raw data? . . . . . . . . . .  Y e s  NO N/A 
Are r e su l t s  calculated properly? . . . . . . . . . . . . . . .  Y e s  N o  N/A 
Do r e su l t s  meet t he  CROLs? . . . . . . . . . . . . . . . . . .  Yes N o  N/A 
Coments: 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

Coments (attach additional sheets as necessary): 
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DATA Q U A L I F I C A T I O N  SUMMARY 
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/ '  Matrix SDike Recovery (% R )  

SSR-SR 
SA 
- x 100 where, 

SSR = spike sample r e s u l t  
SR = sample r e s u l t  
SA = spike added 

Relative Percent Difference ( R P D )  

MS/MSD analysis RPD: 

R P O  = l M S R  - M S D R l  x 100 where, 
(MSR + MSDR) / 2 

MSR = matrix spike recovery 
MSDR = matrix spike dupl icate  recovery 

Duplicate sample analysis RPD: 

D-1  

D-2 

D-3 

S = sample concentration 
D = duplicate  sample concentration 

Relative Standard Deviation (%RSO) 

D-4 so 4 RSD = = x 100 where, 
X 

SD = S t a n d a r d  deviation of the i n i t i a l  f i v e  response fac tors  
per compound, calculated as 

(x,-si)* -- and,  I n  i=l  n-1 

j ;  = mean o f  i n i t i a l  f i v e  response fac tors  

0-5 
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/- Relative Response Factor (RRF) ( v o l a t i l e s  and semivolat i les)  

A C  RRF = 2 x 2 where. 
Am c *  

D-6 

4, = area o f  the c h a r a c t e r i s t i c  ion measured 
A, = 

C, = concentration ( in  ng f o r  v o l a t i l e s  and ng/pl for 

C, = concentration ( in  n g  f o r  v o l a t i l e s  and ng/pl f o r  

area of the c h a r a c t e r i s t i c  ion measured f o r  t he  associated 
internal  standard 

semivolat i les)  of t he  cha rac t e r i s t i c  compound of i n t e r e s t  

semivolat i les)  o f  the c h a r a c t e r i s t i c  associated interval  
standard 

Percent Difference (% D. v o l a t i l e  and semivolat i le  R R F  values1 

%D = [(RRF, - RRFe)/RRF;]  x 100 where, D-7 

RRF, = t he  average RRF from the  i n i t i a l  ca l ibra t ion  

RRF, = the R R F  value from t he  continuing ca l ibra t ion  

Surrogate Recoveries (%R) 

% R = (Q,/Q.) x 100 where, D-8 

Qd 
Q. 

= quant i ty  o f  surrogate  determined from the analysis 
= quant i ty  o f  surrogate  added t o  the sample 

Results Calculations ( v o l a t i l e  a n a l v s i s l  

Water Samples. pg/L 

D-9 

4 
A,, 

I,  = amount of i n t e rna l  standard added i n  nanograms (ng) 

= area of t he  quant i ta t ion  ion (EICP) f o r  the compound 
measured 

= area of the quant i ta t ion ion (EICP) f o r  t h e  specified 
internal  standard 
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R R F  = r e l a t i v e  response f a c t o r  f rom t h e  ambient tempera ture  
purge o f  t h e  c a l i b r a t i o n  s tandard  

V, = volume o f  wa te r  purged i n  m i l l i l i t e r s  (mL) 
0, = d i l u t i o n  f a c t o r .  The d i l u t i o n  f a c t o r  f o r  t h e  a n a l y s i s  o f  

water  samples f o r  v o l a t i l e s  i s  d e f i n e d  as t h e  r a t i o  o f  t h e  
number o f  mL o f  water  purged (V,) t o  t h e  number of mL o f  
t h e  o r i g i n a l  sample used f o r  purg ing .  For example, i f  2.5 
mL o f  sample i s  d i l u t e d  t o  5.0 mL w i t h  reagent  water  and 
purged, D, = 5.0 mL/2.5 m L  = 2.0. 
performed, D, = 1.0. 

So i l / sed iment  samples, low l e v e l ,  pg/Kg 

I f  no d i l u t i o n  i s  

4. I,. A i ,  R R F  are  as g i ven  f o r  water  samples above, 
D = (100 - b o i s t u r e ) / 1 0 0  
W, = we igh t  o f  sample added t o  t h e  purge tube  i n  grams (9) .  

So i l / sed iment  samples, medium l e v e l ,  pg/Kg 

D-10 

D - 1 1  

4. I,. A,. RRF a r e  as g i ven  f o r  water  samples above 
V, = t o t a l  volume o f  methanol e x t r a c t  i n  mL. Note: t h i s  

volume i s  t y p i c a l l y  10.0 mL, even though o n l y  1.0 mL i s  
t r a n s f e r r e d  t o  a v i a l  for  s to rage  as s p e c i f i e d  i n  t h e  SOW 

V, = volume o f  t h e  a l i q u o t  o f  methanol e x t r a c t  i n  p L  added t o  
reagent  wa te r  f o r  pu rg ing  

W, = we igh t  o f  s o i l  ex t rac ted ,  i n  grams 
D = same as g i v e n  f o r  low l e v e l  s o i l s  above 
D, = D i l u t i o n  f a c t o r .  The d i l u t i o n  f a c t o r  f o r  t h e  a n a l y s i s  o f  

so i l / sed imen t  samples for v o l a t i l e s  by t h e  medium l e v e l  
method i s  d e f i n e d  as t h e  r a t i o  o f  t h e  number o f  nanogram 
o f  methanol  added t o  t h e  reagent  wa te r  f rom purg ing .  ( i .e.  
V,, above), t o  t h e  number o f  nanogram o f  methanol e x t r a c t  
o f  t h e  sample conta ined i n  volume V,. The d i l u t i o n  f a c t o r  
i s  equal  t o  1.0 i n  a l l  cases o t h e r  t h a n  those r e q u i r i n g  
d i l u t i o n  o f  t h e  methanol e x t r a c t .  The f a c t o r  o f  1,000 i n  
t h e  numera tor  conver ts  t h e  va lue  o f  V, from mL t o  p L .  
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Result Calculations (semivol a t i  1 e analvsi s) 

Water samples, pg/L 

D-12 

4 
A, 

I, = amount of internal  standard added i n  nanograms (ng) 
V, = volume of water extracted i n  m i l l i l i t e r s  (mL) 
Vi = volume of ex t r ac t  injected i n  micro l i te rs  bL) 
Vi = volume of concentrated ex t r ac t  i n  pL 

D, = d i lu t ion  f ac to r .  The d i lu t ion  f a c t o r  f o r  analysis  of 

yL of most conc. extracted used fo r  d i lu t ion  + uL clean solvent 
pL most conc. ex t r ac t  used t o  make d i lu t ion  

= area of the quant i ta t ion ion (EICP) f o r  t he  compound 

= 
measured 
area of t he  quant i ta t ion ion (EICP) f o r  the specif ied 
internal  standard 

I RRF = r e l a t i v e  response f a c t o r  from the ca l ib ra t ion  
standard 

water samples fo r  semivolat i les  is defined as follows: 

If no di lut ion i s  performed, D, = 1.0 

Soil samples, pg/Kg 

4, I,, A;,, RRF, V,. Vi, D, a r e  as given f o r  water samples above 

D = (100 - %noisture)/IOO 
W, = weight of sample extracted i n  grams (9) .  

D-13 

Resolution (Desticide analvsis)  

Resolution = (PJP,) x 100 where, 

P, = t he  peak height of t he  val ley of t he  l a r g e r  peak 
P, = t he  peak height of the smaller peak being resolved. 

D-14 
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Percent  D i f f e r e n c e  (%D. Dest ic ides/PCB a n a l v s i s l  

SD = (RT,-RT,) / RT, x 100 where, D-15 

RT, 

RT, 

= t h e  abso lu te  r e t e n t i o n  t ime  o f  DBC i n  t h e  i n i t i a l  s tandard  
(EVAL A) m i x t u r e  

= t h e  abso lu te  r e t e n t i o n  t i m e  o f  DBC i n  t h e  sample and 
subsequent s tandards  

Percent  Breakdown (Dest ic ides/PCB ana lys i s )  

T o t a l  D e g r a d a t i o n  Peak Areox loo  where, %breakdown = 
T o t a l  Peak Area  

D-16 

t o t a l  degradat ion  peak area  = t h e  sum o f  t h e  peak area  for DDE and 
DDD or endr in  aldehyde and e n d r i n  ketone 

t o t a l  peak area  = sum o f  a l l  assoc ia ted  peak areas f o r  DDE, DDD 
and DDT or endr in,  e n d r i n  aldehyde an e n d r i n  ketone. 

DBC Re ten t ion  Time Percent D i f f e r e n c e  (Dest ic ide/PCB a n a l v s i s l  

RT.-RT 
RT, 

% D = L ' x l O O  where, D-17 

RT, = Abso lu te  r e t e n t i o n  t i m e  o f  d i b u t y l c h l o r e n d a t e  i n  t h e  i n i t i a l  
s tandard  (Eva lua t i on  Standard Mix  A) 

RT, = Abso lu te  r e t e n t i o n  t i m e  o f  d i b u t y l c h l o r e n d a t e  i n  t h e  
subsequent s tandard  and sample analyses 

App A- I9  
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R e l a t i v e  ResDonse Fac tors  (RRF. and RRI- .  d i o x i n  a n a l y s i s )  
,. 

A xQ,. A xQ, 
RRFn (un lab led)  = i and RRF, ( labe led)  = 

QP" Q.X% 

RRF,  
RSD=- RRF, where, 

0-18 

D-19 
where, 

4, = sum o f  t h e  i n t e g r a t e d  i o n  abundances o f  t h e  q u a n t i t a t i o n  
i o n s  f o r  t h e  un labe led  PCDDs PCDFs 

i o n s  f o r  t h e  l a b e l e d  i n t e r n a l  standards 
A,, sum o f  t h e  i n t e g r a t e d  ion  abundances o f  t h e  q u a n t i t a t i o n  

i o n s  f o r  t h e  l a b e l e d  recovery  standards 
Q,. = q u a n t i t y  o f  t h e  i n t e r n a l  s tandard  i n j e c t e d  (picograms pg) 
Q,, = q u a n t i t y  o f  t h e  recovery  standard i n j e c t e d  (pg) 
Qx = q u a n t i t y  o f  t h e  un labe led  PCDD/PCOF a n a l y t e  i n j e c t e d  (pg) 
RRF, = mean o f  t h e  f i v e  response f a c t o r s  f o r  t h e  p a r t i c u l a r  

PCDO/PCDF a n a l y t e  
RRF, = standard d e v i a t i o n  o f  t h e  f i v e  response f a c t o r s  f o r  t h e  

p a r t i c u l  a r  PCDD/PCDF a n a l y t e  

A,, = sums o f  t h e  i n t e g r a t e d  i o n  a i undances o f  t h e  q u a n t i t a t i o n  

= 

R e s u l t s  C a l c u l a t i o n s  ( i n o r q a n i c s  a n a l y s i s l  

Water, p g / L  = C x D where, 

C = c o n c e n t r a t i o n ,  p g / L  f rom c a l i b r a t i o n  c u r v e  
D = d i l u t i o n  f a c t o r  ( i f  any) 

S o i l ,  mg/Kg = (C x 0) / ( W  x S) where, 

C = c o n c e n t r a t i o n ,  mg/L f rom c a l i b r a t i o n  c u r v e  
D = volume in mL o f  f i n a l  e x t r a c t  volume 
W = weight o f  sample in grams 

= (100 - +moisture) /100 

S e r i a l  D i l u t i o n  (?so. i n o r q a n i c s  a n a l y s i s 1  

%D = [lT-Sl/I] x 100 where, 

I 
S = s e r i a l  d i l u t i o n  a n a l y t e  c o n c e n t r a t i o n s  

= a n a l y t e  c o n c e n t r a t i o n  b e f o r e  d i l u t i o n  

D-20 

D-21 

0-22 
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ISSUANCE OF SOIL SAMPLING AND ANALYSIS PLAN FOR THE 3718-F 

ACTIVITIES, HFN-SD-ENV-AP-004, REV.0, MAY 1997 
ALKALI METAL TREATMENT AND STORAGE FACILITY CLOSURE 

FiLe No. Or Ref.: 

BWHC-9754727 
1 Date: 

The 3718-F A l k a l i  Meta l  Treatment  and Storage F a c i l i t y  C l o s u r e  P lan  was 
i n c l u d e d  i n  R e v i s i o n  3 o f  t h e  Hanford  F a c i l i t y  Resource C o n s e r v a t i o n  and 
Recovery A c t  o f  1976 Permi t  i n  November 1996. 
u n i t - s p e c i f i c  c o n d i t i o n  t h a t  r e q u i r e d  t h e  c o l l e c t i o n  and a n a l y s i s  o f  s o i l  
samples. T h i s  c o n d i t i o n  ( P e r m i t  C o n d i t i o n  V.13.B.b) s t a t e s ,  " t h e  Depar tment  
s h a l l  be prov ided,  f o r  r e v i e w  and approva l ,  a s o i l  sampl ing  and a n a l y s i s  p l a n  
a t  l e a s t  30 days p r i o r  t o  i n i t i a t i n g  a c t u a l  sampl ing.  
i n c l u d e  a schedu le  f o r  c o n d u c t i n g  sampl ing events .  The a n a l y t i c a l  r e s u l t s  o f  
t h e  sampl ing  event  w i l l  be used t o  de termine i f  c o r r e c t i v e  a c t i o n  w i l l  be 
r e q u i r e d  t o  c l o s e  t h e  3718-F A l k a l i  Meta l  Treatment  and Storage F a c i l i t y . "  

I n  response t o  t h i s  requ i rement ,  t h e  s u b j e c t  s o i l  sampl ing  and a n a l y s i s  p l a n  
was s u b m i t t e d  t o  t h e  Washington S t a t e  Department o f  Ecology f o r  r e v i e w  and 
comment a t  t h e  P r o j e c t  Managers' Meet ing  h e l d  March 13, 1997. Approval  o f  t h e  
s o i l  sampl ing  and a n a l y s i s  p l a n  was r e c e i v e d  on A p r i l  24, 1997. 

I n c l u d e d  a t  t h a t  t i m e  was a 

Such a p l a n  s h a l l  

The s u b j e c t  p l a n  was prepared by Rust Federal  S e r v i c e s  o f  Hanford,  I n c .  
(RFSH), Env i ronmenta l  S e r v i c e s  Department f o r  B&W Hanford  Company (BWHC). 

Should you have any q u e s t i o n s  o r  comments, p l e a s e  c o n t a c t  M r .  T. A. D i l l h o f f  
(BWHC) o f  my s t a f f  a t  (509) 376-0441 o r  M r .  J .  C .  Sonnichsen (RFSH) a t  
(509) 376-9956. 
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