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PREFACE 

Remedial i n v e s t i g a t i o n  o f  t he  300 Area Process Ponds was i n i t i a t e d  i n  

1987 i n  accordance w i t h  the  then e x i s t i n g  U.S. Department o f  Energy (DOE) 

Comprehensive Environmental Response, Compensation, and L i a b i l i t y  Act 

(CERCLA) Program described i n  DOE Order 5480, Chapter 14. Subsequently, t he  

Hanford S i t e  was proposed as a candidate f o r  i n c l u s i o n  on the  U.S. Environ- 

mental P ro tec t i on  Agency's (EPA) Nat ional  P r i o r i t i e s  L i s t  (NPL). Nomination 

t o  t h e  NPL requ i res  compliance w i t h  the  CERCLA/SARA (Superfund Amendments and 

Reauthor izat ion Act)  Remedial Investigation/Feasibility Study (RI/FS) pro-  

cess. Consequently, f u r t h e r  i n v e s t i g a t i o n s  i n  the  300 Area w i l l  proceed w i t h  

an EPA-approved RI/FS Work Plan and according t o  p rov is ions  contained i n  the  

Hanford Federal F a c i l i t y  Agreement and Consent Order. The data i n  t h i s  

r e p o r t  w i l l  be used i n  prepar ing RI/FS Work Plans f o r  the  300 Area Operable 

Un i t s .  A f t e r  work p lan  approval, t he  data may be audi ted t o  determine t h e i r  

s u i t a b i l i t y  f o r  f u t u r e  use as R I  i npu t .  



ABSTRACT 

A remedial investigation (RI) of the South and North Process Ponds 
adjacent to the 300 Area at the U.S. Department of Energy (DOE) Hanford Site 
was initiated in FY 1987 as partial implementation of the DOE Comprehensive 
Environmental Response, Compensation, and Liabil i ty Act (CERCLA) Program. 
The objective of FY 1987 activities was initial characterization of the 
quantity and distribution of contaminants in the sediments. Sediment samples 
from 14 locations in and adjacent to the ponds were collected and analyzed. 
Initial results indicated that contaminated sediments in the ponds typically 
contained high gross alpha and gross beta activities and concentrations of 
Ag, A1 , Cr, Cu, Ni , and Zn that were elevated re1 ative to background levels. 
Radiochemical analyses of the sediments showed that the primary radiological 
contaminant was uranium; cobalt-60 and cesium-137 were detected in several 
samples. Organic compounds, including polychlorinated biphenyls (PCBs), were 
also detected in several samples. Future RI activities will be undertaken 
under EPA-approved RI/FS work pl ans. 



EXECUTIVE SUMMARY 

A remedial investigation (RI) of the South and North Process Ponds adja- 

cent to the 300 Area at the U.S. Department of Energy (DOE) Hanford Site was 

performed during 1987. The 300 Area Process Ponds were used from 1943 to 

1975 for disposal of radioactively (principally uranium) and chemically con- 

taminated wastewaters from laboratories and fuels fabrication facilities in 

the 300 Area. This RI was initiated under the guidance of DOE Order 5480.14, 

but with the enactment of the Superfund Amendments and Reauthorization Act 

(SARA) in October 1986, specifically Section 120 (Federal Facil i ties Compl i - 

ance), the regulatory aspects governing this investigation were altered. 

Independent of the changing regulatory considerations, the 300 Area Process 

Ponds were identified as high-priority sites requiring site characterization. 

This report describes the results of work performed as part of the RI of 
the ponds during FY 1987. The first phase of the RI process under SARA is to 
establish the extent of contamination and other important characteristics of 

a waste disposal facility. The purposes of site characterization are to 

determine if potential public health or environmental hazards exist at a site 

and to provide the basic information needed to assess remedial action alter- 

natives. Activities during FY 1987 were primarily concerned with sampling 

and analysis of subsurface sediments to characterize the quantity and dis- 

tribution of contaminants in and beneath the ponds. Review of existing data 

for other environmental media (i.e., ground water and surface water) indi- 

cated that some of these data will be useful for assessing the contribution 

to ground-water and/or surface-water contamination from the ponds. 

Sediment samples were collected from excavations at 14 locations in and 

adjacent to the ponds. The samples were analyzed for several inorganic, 

organic, and radioactive hazardous substances. In addition, geochemical 

characterization of the sediments through the use of x-ray diffraction (XRD), 
scanning electron microscopy (SEM), and energy-dispersive x-ray microanalysis 

(EDS) began. 

Initial RI results indicated that contamination in the process ponds was 
typically associated with greenish sediments that contained high gross alpha 



and gross beta activities and elevated concentrations of Ag, Al, Cr, Cu, Ni, 

and Zn relative to background levels. Additionally, As, F, Hg, Pb, Sb, Sr, 

V ,  and nitrate were present in concentrations above background levels at 
several locations in both ponds. Radiochemical analyses of the sediments 

showed that the primary radiological contaminant was uranium. Cobalt-60 and 
13'cs were also detected in several samples from both ponds. The highest 
activities and concentrations of the contaminants were found in sediments 

from the settling basins located on the west sides of both ponds. Contami- 
nant concentrations tended to decrease with distance and with depth from the 

former inlets to the ponds. With the exception of one location in the North 
Pond, the contaminant concentrations approached background levels within 3 to 

4 ft of the sediment surface. Several organic compounds were found in sedi- 
ments at several locations in the ponds. The detection of polychlorinated 
biphenyls (PCBs) in several samples was of particular interest. There is no 

record of PCB disposal in the ponds. 

Review of the existing data for ground-water samples collected beneath 
the 300 Area indicated that uranium was the only contaminant consistently 
found at elevated concentrations in well s near the ponds. A measurable plume 
of uranium exists in the ground water beneath the 300 Area; however, it is 

clear that there are other sources of uranium (e.g., the 300 Area Process 
Trenches) within the area. Other contaminants found in 300 Area ground-water 

samples incl uded nitrate, fluoride, chromium, trichloroethyl ene perch1 oro- 
ethylene, and 1,2-dichloroethylene. No ground-water monitoring data were 
avai 1 able for PCBs. 

It is recommended that remedial investigation of the 300 Area Process 
Ponds continue, with primary focus on characterizing the horizontal extent of 
contamination through near-surface sediment sampling. Continued geochemical 

characterization of the sediments is needed to provide data on the release of 

hazardous substances from the sites. Sampling of biological media in and 

around the ponds will help to identify environmental impacts from the ponds. 
Initiation of ground-water monitoring for PCBs is also recommended. 
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1.0 INTRODUCTION 

1 .1  OBJECTIVE 

P a c i f i c  Northwest Labora to ry  (PNL), i n  coope ra t i on  w i t h  Westinghouse 

Hanford Company, under took a remedia l  i n v e s t i g a t i o n  ( R I )  f o r  t h e  two i n a c t i v e  

process ponds l o c a t e d  n e x t  t o  t h e  300 Area a t  t h e  U.S. Department o f  Energy 

(DOE) Hanford S i t e  (F i gu res  1 and 2).  Th i s  R I  began under t h e  guidance o f  

t h e  DOE Comprehensive Environmental  Response, Compensation, and L i  ab i  1 i t y  Ac t  

(CERCLA) Program conducted under DOE Order 5480.14. The 300 Area Process 

Ponds were se lec ted  f o r  s i t e  c h a r a c t e r i z a t i o n  on t h e  bas i s  o f  t h e  recommen- 

d a t i  ons o f  t h e  DOE CERCLA Program's Phase I I n s t a l  1 a t i o n  ~ssessmen t  ( a ) .  

The o b j e c t i v e s  o f  Phase I were t o  l o c a t e  s i t e s ,  t o  conduct p r e l i m i n a r y  

assessment and i n s p e c t i o n ,  and t o  score s i t e s  us i ng  t h e  Environmental P ro tec-  

t i o n  Agency's Hazard Ranking System (HRS) and DOE'S Mod i f i ed  Hazard Ranking 

System (mHRS). The 300 Area Process Ponds were assigned an HRS/mHRS mig ra-  

t i o n  score  o f  79.28 each, t h e  h i ghes t  scores a t t a i n e d  by any i n a c t i v e  Hanford 

s i t e  and g r e a t e r  than  t h e  va lue  o f  28.5 used by t h e  EPA t o  determine whether 

f u r t h e r  s i t e  c h a r a c t e r i z a t i o n  a c t i o n  should  be conducted. The 300 Area 

Process Ponds were se lec ted  f o r  t h e  f i r s t  R I  t o  be performed on t h e  Hanford 

S i t e  on t h e  bas i s  o f  t h e  bes t  a v a i l a b l e  eng ineer ing  judgment (e.g., p r o x i m i t y  

t o  p o p u l a t i o n  and d i s t a n c e  t o  ground water  and su r f ace  wate r ) .  

Enactment o f  t h e  Superfund Amendments and Reau tho r i za t i on  Ac t  (SARA) i n  

October 1986, s p e c i f i c a l l y  Sec t i on  120 (Federa l  F a c i l i t i e s  Compliance), 

a l t e r e d  t h e  r e g u l a t o r y  aspects govern ing t h i s  i n v e s t i g a t i o n .  As p a r t  o f  t h i s  

r e g u l a t o r y  process, t h e  Hanford S i t e  was proposed f o r  nominat ion t o  t h e  

Na t i ona l  P r i o r i t i e s  L i s t  (NPL) r e q u i r e s  r i g o r o u s  compl iance w i t h  t h e  RI/FS 

process.  F u r t h e r  R I  work w i l l  proceed w i t h  an EPA-approved RI/FS Work Plan 

and accord ing  t o  p r o v i s i o n s  con ta ined  w i t h i n  t h e  Hanford Federal  F a c i l i t y  

Agreement and Consent Order.  

( a )  U.S. Department o f  Energy (DOE). 1986. D r a f t  Phase I I n s t a l l a t i o n  
Assessment o f  I n a c t i v e  Waste-Disposal S i t e s  a t  Hanford,  Richland, 
Washinston. U.S. Department o f  Energy, R ich land,  Washington. 
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F i q u r e  1. Hanford S i t e  



Fiqure  2 .  L o c a t i o n  o f  300 Area Process Ponds 



This report describes the results of work performed as part of the RI of 

the 300 Area Process Ponds during FY 1987. The work corresponds to Level I 
of site characterization, as described in the general RI methodology plan 
for  anf ford(^), and some Level I1 sampling and analysis, as out1 ined in the 
site-specific plan for the Process Ponds (ICF 1987). In addition, some 

initial interpretations of the data collected thus far in the investigation 

are presented. 

1.2 SITE LOCATION AND HISTORY 

The 300 Area Process Ponds are two inactive unlined surface impoundments 

located at the DOE Hanford Site in Benton County in south-central Washington 

State (Figures 1 and 2). The two impoundments, known as the South Pond 

(facility number 316-1) and the North Pond (facility number 316-2), are 

located east and north of the Hanford 300 Area (Figure 2). The ponds are 
approximately 300 ft west of the Columbia River and approximately 3 miles 

north of the city of Richland. 

The South and North Process Ponds were constructed in 1943 and 1948, 

respectively, and used for disposal of radioactively (principally uranium) 

and chemically contaminated wastewaters from the 300 Area. The North Pond 

was built in response to a dike failure in the South Pond in 1948, which 

released liquid into the Columbia River. The South Pond was later repaired 

and the two ponds were operated simultaneously or alternately until retired 
in 1975. A summary of operational data for the 300 Area Process Ponds is 
given in Table 1. Until late 1986, the east infiltration basin of the South 
Pond was kept active for the disposal of water treatment filter backwash. 

The ponds were operated as a series of basins (Figures 3 and 4). The 
South Pond consisted of three small settling basins and two infiltration 

basins separated by dikes approximately 15 ft high. The North Pond consisted 

of six small settling basins and one infiltration basin. The three settling 

basins on the west side of the North Pond were replaced in 1961 or 1962, and 

the original basins were retained for sediment disposal. The inlet to the 

(a) Lamar, D. A., and T. J. McLaughl in. 1987. Draft Remedial Investiqation 
Methodoloqv Plan for the Inactive Waste Site Surveil1 ance Pro.ject. 
Pacific Northwest Laboratory, Richland, Washington. 



TABLE 1 .  Summary of Operational Data f o r  300 Area Process Ponds 
/ 

C h a r a c t e r i s t i c s  South Pond North Pond 

Period of  use 1943-1975 1948-1975 

Bottom a rea  

Depth t o  water t a b l e  

Rate of inflow 

8 . 1  ac re s  (3 .3  ha) 10 ac re s  
(4.0 ha) 

Total urani um received More than 62,000 kg 

Other rad ionucl ides  received 

Unpl anned re1 eases  

Pu ,  55 mCi ; 6 0 ~ o ,  t r a c e ;  2 3 4 ~ h ,  
t r a c e  

1 4 7 ~ m ,  750 mCi, 1967; P u ,  1950, 
t r a c e  

Nonradioactive c o n s t i t u e n t s  received Copper, approximately 110,000 kg 

pH range of pond i n f l u e n t ( a )  1 .8 t o  11.4 

S i g n i f i c a n t  process changes (1 )  Changes in-314 Bldg. in  1953 
reduced so lub le  and inso luble  U 
discharges  t o  ponds 

( 2 )  New l abora to ry  f a c i l i t i e s  in  1954 
e l imina ted  rou t ine  Pu and f i s s i o n  
product d i scharges  t o  ponds 

(3 )  Coppep d ischarges  from N Reactor 
fue l  f a b r i c a t i o n ,  1959-1974 

(4 )  Thorium fue l  f a b r i c a t i o n  in 1969 

( a )  The pH of t h e  waste streams t o  t h e  ponds varied over time a s  changes 
occurred in  fue l  f a b r i c a t i o n  opera t ions  in t h e  300 Area. 



lnlet 

Z 
lnlet (1943-1975) 

Fiqure 3. General Layout of South Process Pond, 300 Area 

South Pond was or iginal ly  located a t  i t s  southwest corner. In 1953, a new 

process sewer allowing simultaneous or alternating use of the ponds was 

connected t o  a new in le t  a t  the northwest corner of the S o u t h  Pond. The 

in l e t  for  the North Pond was a t  the southwest corner'. Infl uents entered the 

f i r s t  of the se t t l i ng  basins and overflowed to  the remaining basins through 

flumes constructed in the tops of the dikes. Opemtion of the ponds in t h y  
_ __ _ . _ ---- 

manner allowed removal of suspended and particulate contamination i n  the se t -  
- - _/- 

-16-G;=-- The ponds were designed with no outlet  structure so that  a l l  ------- 
water would e i ther  i n f i l t r a t e  or evaporate. To improve in f i l t r a t ion ,  the 

ponds were periodically dredged and the dredged sediments were disposed by 

spreading on impoundment dikes and by burial in adjacent areas. Since clos- 

ure, several of the dikes between the basins have been removed; uncontami- 

nated material from the dikes was placed on the bottom of the basins to  

control wind erosion of contaminated sediments. 



Inlet 

F iqu re  4. General Layout o f  Nor th  Process Pond., 300 Area 

1.3 GEOLOGY AND GEOHYDROLOGY OF THE 300 AREA 

The geology o f  t h e  300 Area i s  d iscussed i n  d e t a i l  by L indberg and Bond 

(1979).  The main g e o l o g i c  u n i t s  beneath t h e  300 Area inc lude ,  i n  ascending 

order ,  t h e  Columbia R i v e r  Basa l t  Group, t h e  R ingo ld  Formation, and a se r i es  

o f  g l a c i o f l u v i a l  sediments i n f o r m a l l y  known as t h e  Hanford fo rmat ion .  The 

Columbia R i ve r  B a s a l t  Group i s  a  t h i c k  s e r i e s  o f  b a s a l t  f l ows  t h a t  form t h e  

bedrock beneath t h e  Hanford S i t e  ( i n c l u d i n g  t h e  300 Area). The b a s a l t s  have 

been f o l d e d  i n t o  a  s e r i e s  o f  a n t i c l i n e s  and sync l i nes .  The 300 Area i s  

l o c a t e d  i n  t h e  Pasco Sync l i ne  w i t h  t h e  t o p  o f  t h e  b a s a l t s  a t  a depth o f  about 

200 ft below l a n d  sur face .  

The R ingo ld  Format ion over1 i e s  t h e  basal  t s  and i s  approx imate ly  120 f t  

t h i c k  a t  t he  l o c a t i o n  of t he  Process Ponds. The lower  p a r t  o f  t he  f o rma t i on  



c o n s i s t s  o f  approx imate ly  40 f t o f  s i l t  and c l a y  w i t h  occas ional  sand and 

g r a v e l .  These depos i t s  a re  o v e r l a i n  by a  complex a s s o c i a t i o n  o f  g rave l  and 

sand w i t h  occas ional  s i l t  and c l a y  lenses.  

The Hanford f o rma t i on  i n  t h e  300 Area c o n s i s t s  o f  coarse-gra ined 

depos i t s  known as Pasco Gravels .  The depos i t s  a re  t y p i c a l l y  graded, w i t h  

bou lders  a t  t h e  base o f  each sequence, and range upward th rough cobbles, 

g rave l s ,  and sand. B locks o f  s i l t ,  t h i n  l a y e r s  o f  c a l i c h e  (CaC03), and c a r -  

bonate coa t i ngs  on t h e  g rave l s  a l s o  occur  s p o r a d i c a l l y .  The Pasco Gravels 

beneath t h e  300 Area a re  approx imate ly  50 t o  60 f t t h i c k .  

Sur face sediments a t  and near t h e  300 Area c o n s i s t  o f  e o l i a n  depos i ts  o f  

sand and s i l t .  These depos i t s  have l o c a l l y  formed dunes, e s p e c i a l l y  n o r t h  

and southwest o f  t h e  300 Area. I n  t h e  v i c i n i t y  o f  t h e  Process Ponds, these 

depos i t s  a re  t h i n .  

The hydrogeology o f  t h e  300 Area i s  a l s o  descr ibed  by L indberg and Bond 

(1979).  Ground water  i s  found beneath t h e  Process Ponds i n  bo th  unconf ined 

and con f i ned  a q u i f e r s .  The uppermost a q u i f e r ,  which i s  unconf ined, i s  t h e  

most l i k e l y  t o  be a f f e c t e d  by c u r r e n t  and pas t  waste d isposa l  opera t ions  i n  

t h e  300 Area. The unconf ined a q u i f e r  beneath t he  Process Ponds occurs i n  t h e  

Pasco Gravels and R ingo ld  Formation. Depth t o  t h e  water  t a b l e  beneath t he  

ponds i s  l e s s  than  40 ft. The f l o w  d i r e c t i o n  o f  t h e  unconf ined a q u i f e r  a t  

t h e  300 Area i s  g e n e r a l l y  t o  t h e  eas t  toward t h e  Columbia R i v e r  b u t  a t  any 

g i v e n  t ime  i s  sub jec t  t o  bo th  n a t u r a l  and man-made i n f l uences .  Dur ing pe r -  

i ods  o f  h i g h  r i v e r  l e v e l s ,  g rad ien t  r e v e r s a l  and bank s to rage  can occur .  The 

a q u i f e r  i s  recharged l o c a l l y  by d ischarges t o  a c t i v e  l i q u i d  waste d isposa l  

u n i t s .  The l a r g e s t  source o f  recharge i s  t h e  300 Area Process Trenches, 

which a re  l o c a t e d  approx imate ly  300 f t  west o f  t h e  Nor th  Pond (F igu re  2 ) .  

These t renches r e c e i v e  approx imate ly  1,000,000 gal /day o f  process waste- 

waters .  There i s  some s l i g h t  mounding o f  ground water  beneath t h e  Process 

Trenches, i nc reas ing  t he  water  t a b l e  g r a d i e n t  and f l o w  divergence. 

The t r a n s m i s s i v i t y  o f  t h e  unconf ined a q u i f e r ,  as determined f rom a q u i f e r  

t e s t s  on a  w e l l  near t h e  ponds, i s  on t h e  o rde r  o f  100,000 f t 2 /day .  A  

ground-water model o f  t he  300 Area, which used transni i  s s i v i  t y  va lues rang ing  



from 20,000 to 2,000,000 ft2/day for the area near the Process Ponds 

(Li ndberg and Bond 1979), predicted ground-water travel times from the 
300 Area to the Columbia River to be on the order of weeks to months. 



2.0 WORK PLAN APPROACH 

The work p l a n  ( ICF 1987) f o r  s i t e  c h a r a c t e r i z a t i o n  f o r  t h e  300 Area 

Process Ponds was developed by ICF Northwest under subcon t rac t  t o  PNL. The 

work p l a n  summarized an i n i t i a l  e v a l u a t i o n  o f  e x i s t i n g  da ta  and background 

i n f o r m a t i o n  and d e f i n e d  t h e  scope o f  t h e  s i t e  c h a r a c t e r i z a t i o n  a c t i v i t i e s .  

Data t h a t  s p e c i f i c a l l y  c h a r a c t e r i z e  con tamina t ion  assoc ia ted  w i t h  t h e  ponds 

a re  needed ( ICF 1987). Data f o r  some media (e.g., ground water  and sur face  

wate r )  a re  s u b s t a n t i a l ,  b u t  da ta  f o r  o t h e r  media (e.g., su r f ace  and subsur-  

face sediments) a re  l a c k i n g .  E x i s t i n g  ground-water and sur face-wate r  da ta  

were c o l l e c t e d  as p a r t  o f  o t h e r  Hanford programs and, t he re fo re ,  were 

c o l l e c t e d  t o  s a t i s f y  o b j e c t i v e s  d i f f e r e n t  f rom those o f  t h e  R I .  The RCRA 

Compliance Ground-Water M o n i t o r i n g  P r o j e c t  f o r  t h e  300 Area Process Trenches 

and t h e  Hanford S i te-Wide Ground-Water Program p rov i de  a n a l y t i c a l  da ta  on 

ground-water samples taken  f rom w e l l s  ad jacen t  t o  t h e  Nor th  and South Ponds 

(F i gu re  5 ) .  The Hanford Surface-Water Mon i t o r i ng  Program prov ides  s i m i l a r  

da ta  on samples taken f rom t h e  Columbia R i v e r  a t  t h e  su r face- wate r  mon i t o r i ng  

s t a t i o n  i d e n t i f i e d  i n  F i gu re  5. It i s  l i k e l y ,  however, t h a t  some o f  these 

da ta  w i l l  be u s e f u l  f o r  assessing t h e  c o n t r i b u t i o n  t o  ground-water and/or 

su r face-wate r  con tamina t ion  f rom t h e  ponds. The p r imary  focus o f  t h e  work 

performed i n  FY 1987 was t o  i d e n t i f y  substances o f  p o t e n t i a l  concern present  

i n  t h e  sediments i n  and beneath t h e  ponds and t o  beg in  t o  c h a r a c t e r i z e  t h e  

h o r i z o n t a l  and v e r t i c a l  d i s t r i b u t i o n  o f  these substances. I n f o rma t i on  on t h e  

e x t e n t  o f  sediment con tamina t ion  would be combined w i t h  a v a i l a b l e  ground- 

water  da ta  t o  a s s i s t  i n  d e f i n i n g  t h e  p o t e n t i a l  hazards and eva lua t i ng  reme- 

d i a l  a c t i o n  a l t e r n a t i v e s  assoc ia ted  w i t h  t h e  Nor th  and South Ponds. To 

ach ieve t h i s  goal ,  sediment samples were taken a t  v a r i o u s  depths f rom exca- 

v a t i o n s  a t  l o c a t i o n s  i n  and ad jacen t  t o  t h e  ponds. The r a t i o n a l e  behind 

s e l e c t i o n  o f  sampl ing l o c a t i o n s ,  and t h e  sampl ing methods used, a re  descr ibed 

i n  Sec t i on  3.2. 

Q u a l i t y  assurance requi rements  f o r  s i t e  c h a r a c t e r i z a t i o n  a c t i v i t i e s  a re  

s p e c i f i e d  i n  PNL QA p lans  OHE-1 and OHE-IC. 
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3.0 FIELD DATA COLLECTION 

Field data coll ect ion activities during FY 1987 were primarily concerned 
with subsurface sediment sampling. Results of these activities are briefly 
discussed in the following sections. 

3.1 RADIATION MONITORING 

Surface radiation monitoring was performed by vehicl e-mounted instru- 
ments before excavation of 14 sample locations in and adjacent to the South 
and North Ponds (Figures 6 and 7) and by hand-held instruments during exca- 

vation and sampling. The primary objective of the surface radiation moni- 

toring was to determine health and safety requirements for work within the 
ponds. Access limitations restricted the survey with vehicle-mounted instru- 

ments to the large basin of each pond and the roads surrounding the ponds. 
This survey indicated that surface radiation was generally near background 
levels [approximately 50 counts per minute (cpm)] throughout the large basin 
of the North Pond, with the exception of one isolated area in the northwest 
corner of the basin. Further examination of this area with hand-held instru- 

ments indicated that surface radiation levels approximately 40 times greater 
than background extend roughly 20 ft from the former inlet to the basin. 
Similarly, measurements in the large basin of the South Pond, with the excep- ... 
tion of an area in the southwest corner near the former inlet to the basin, 
were near background. Subsequent measurements with hand-held instruments 
indicated radiation levels approximately 6 times greater than background. No 
levels greater than background were measured during the survey of roads sur- 
rounding the ponds. 

Before excavation at the sampling locations, surface radiation measure- 
ments were taken with hand-held instruments to determine the extent of sur- 
face contamination as well as the need for additional protective clothing or 
air-monitoring devices. Measurements, particularly of areas with obvious 
contamination (e-g., greenish-tinted sediments), were taken as the excavation 

progressed. In almost all instances, radiation levels greater than back- 
ground were detected only in surface material or to a depth of a few feet. A 
notable exception was the level of radiation detected at location N-1 



Sample No. Depth (ft) 

316001D01 0 
Sample No. Depth (ft) 316001~02 1 .O 

316001E02 1.3 316001D04 8.1 
Sample No. Depth (ft) 316001E03 4.1 316001D05 10.1 

F i q u r e  6. Subsurface Sediment Sample Loca t ions ,  South Process Pond, 300 Area 

316001A01 0 316001E04 8.1 
316001A02 0.6 316001E05 10.5 Sample No. Depth (ft) 

-I // 316001A03 2.6 316001G01 0 316001G,2 1.4 
S-7 316001G03 4.1 

316001G04 6.6 /? 316001G05 10.7 

( F i g u r e  7 ) ,  where contaminated sediments had been covered w i t h  approx imate ly  

8 f t o f  f l y  ash. R a d i a t i o n  measurements i n  t h e  sediment below t h e  f l y  ash 

decreased w i t h  depth b u t  were g r e a t e r  than  background t o  a depth o f  app rox i -  

mate ly  17 ft below t h e  su r f ace  o f  t h e  f l y  ash. F u r t h e r  d e t a i l  on r a d i o l o g -  

i c a l  con tamina t ion  o f  t h e  sediments can be found i n  S e c t i o n  6.1. 

S-4 

S-3 

3 .2  SUBSURFACE SEDIMENT SAMPLING 

Subsurface sediment samples were c o l l e c t e d  from 14 excava t ions  i n  and 

ad jacen t  t o  t h e  Process Ponds (F i gu res  6 and 7 ) .  The number o f  sampl ing 

I \ Sample No. Depth (ft) 
Sample No. Depth (ft) Sample No. Depth (ft) 316001FO1 0 

316001 801 0 316001COl 0 316001FO2 1 .O 
316001802 2.0 316001C02 1.4 316001FO3 6.4 
316001BO3 3.6 316001C03 3.5 316001FO4 9.4 
316001B04 8.2 316001C04 6.7 316001F05 12.3 
316001805 12.0 316001605 10.0 

S-6 

, 



Sample No. Depth (ft) 

316002COl 0 
316002C02 1.2 

J316002C03 3.5 

Sample No. 

dGiiGi- 
316002F02 
316002FO3 
316002W 

J316002FO5 

Sample No. Depth (ft) 
316002C04 8.7 

J316002~~1 0 
316002802 0.4 

&16002803 1.8 
316002804 4. 
316002805 9. Not Sampled 

N-8. (See Text) 

Sample No. Depth (ft) 

316002D01 0 
316002D02 0.9 
316002D03 4.0 
316002D04 6.6 

Depth (ft) 
316002D05 10.8 

0 Sample No. Depth (ft) 
0.3 
2.4 

16002M1 0 

5.4 
16002E02 2.7 

9.4 
16002EO3 6.4 
16002EO4 10.4 

I -7 Sample No. Depth (ft) 

i I 
316002GOl 0 

Sample No. Depth (ft) 316002G02 2.6 

316002AOl 6.0 J" 16002G03 3.6 

316002A02 8.3 
316002G04 6.2 

316002A03 10.1 
J316002~05 8.9 

F i qu re  7. Subsurface Sediment Sample Locat ions,  No r t h  Process Pond, 300 Area 

l o c a t i o n s  d e v i a t e d  f rom t h e  16 l o c a t i o n s  s p e c i f i e d  i n  t h e  work p l a n  ( ICF 

1987) t o  avo id  d i s t u r b i n g  a rchaeo log ica l  s i t e s  between t h e  ponds and t h e  

Columbia R i ve r .  Plans f o r  excavat ions a t  l o c a t i o n s  N-8 and S-8 were aban- 

doned a f t e r  a  C u l t u r a l  Resources Survey conducted by PNL p laced  bo th  these  

l o c a t i o n s  w i t h i n  t h e  boundar ies o f  a rchaeo log ica l  s i t e  45BN30 (Cha t t e r s  

1987). 



The sample locations were designed to gain an understanding of the 
distribution and movement of contaminants following discharge to the ponds 
(ICF 1987). The contaminants released to the ponds as precipitates, or 
already associated with suspended material, would be expected to settle 

quickly after discharge. The highest level of these contaminants along with 
those discharged as solutes that subsequently precipitated should be found at 

the surface and close to the inlet. Contaminants discharged as solutes that 
did not precipitate in the pond should be distributed in approximately the 

same concentrations over the entire pond area. The vertical distribution of 
these contaminants should depend on the nature of their interactions with the 

underlying gl aciofl uvi a1 sediments. Those contaminants that interacted 

rapidly and strongly with the sediments should be found in highest concentra- 
tions near the surface. Those that interacted less strongly should be more 
evenly distributed with depth, and those having little interaction should 

have associated mainly with the dissolved phase and should not be found in 
high concentrations at any depth. 

Sample locations S-1 through S-6 in the South Pond (Figure 6) were 
located along the approximate flow path through the pond basins. Sampling 
locations S-1 and S-2 were located near the pond inlets, and were intended to 

identify high concentrations associated with the pond inlets and settling 
basins. Sampling locations S-3, S-4, and S - 5  in the main pond basin were 
intended to provide concentration data representative of the largest poten- 
tially contaminated area. Location S-6 was to provide data on concentrations 
from the final basin. 

North Pond samples were similarly located (Figure 7), with location N-1 
near the inlet; location N-2 in the final settling basin to determine pos- 
sible concentration reductions across the settling basins; and locations N-3, 
N-4, and N-5 in the main pond area. Location N-6 was to identify contamina- 
tion in the westernmost series of settling basins. Sample location N-7 was 

located outside the pond near an area used to dispose of sediments dredged 
from the bottom of the North Pond. 

Each sampling location was excavated with a bulldozer creating a trench 
approximately 15 ft deep. Water was continually sprayed on the ground 



surface during the operation t o  reduce airborne contaminated material. Air 

sampling devices were available i f  conditions warranted the i r  use. 

Samples were collected a t  f ive depths a t  each location according to  the 

sampling procedure outlined in Appendix A; a t  location N-4, samples were 

taken a t  only four depths because of the uniformity of the sediments exposed. 

S t r i c t  chain of custody was maintained for a l l  samples collected. The depths 

from which samples were taken were determined on the basis of the s t r a t ig -  

raphy. Samples were taken a t  depths of approximately 0 ,  2.5, 5, 10, and 

15 f t .  In locations in which disturbed or green colored sediments were 

found, sample depths were modified so that  the anomalous horizons were 

sampled. This approach was necessary t o  f u l f i l l  the objectives of the s i t e  

characterization and t o  be sure the anomalous sediments in these horizons, 

which were generally found within a few fee t  of the surface, were col lecfed. 

I n  a1 1 instances normal sediments underlying the anomalous sediments were 

also sampled. The sample locations were marked for a subsequent location 

survey performed by Kaiser Engineers Hanford (KEH). 

3.3 SURFACE SEDIMENT SAMPLING 

Surface sediment sampling ac t iv i t i e s  consisted of the collection of 

surface samples a t  each subsurface sediment sampling location. 

3.4 GROUND- WATER SAMPLING 

Ground-water sampling as part of th i s  RI will be ini t ia ted only i f  

additional data are needed to assess contaminant release from the South and 

North Ponds. The ground-water data acquired by the monitoring programs was 

reviewed. Preliminary results are presented in Section 6 .1 .  



4.0 LABORATORY ANALYSIS 

Labora to ry  analyses o f  t h e  subsur face sediment samples were conducted by 

U.S. Tes t i ng  Labo ra to r i es  (UST). The ana l y t es  measured and t h e  a n a l y t i c a l  

methods used a re  presented i n  Table  2. The a n a l y t i c a l  parameters i d e n t i f i e d  

f o r  c h a r a c t e r i z a t i o n  were based upon es t imated  i n v e n t o r y  i n f o r m a t i o n  f o r  t h e  

ponds presented i n  t h e  Phase I I n s t a l  1 a t i o n  Assessment. (a )  UST ma in ta ined  an 

i n t e r n a l  qua1 i t y  c o n t r o l  program t h a t  i n v o l v e d  r o u t i n e  c a l  i b r a t i o n  o f  i n s t r u -  

ments, analyses o f  b lanks,  r e p l i c a t e s ,  m a t r i x  sp ikes,  and reagents .  Resu l t s  

above a n a l y t i c a l  d e t e c t i o n  1 i m i  t s  f o r  t h e  v a r i o u s  c o n s t i t u e n t s  a re  presented 

i n  Appendix B. P r e l i m i n a r y  r e s u l t s  o f  t h e  rad iochemica l  analyses a re  d i s -  

cussed i n  Sec t i on  6.1.  

TABLE 2. A n a l y t i c a l  Parameters and Methods f o r  300 Area Process Pond 
C h a r a c t e r i z a t i o n  

Cons t i t uen t  

Z inc  

Cal c i  urn 

Ba r i  urn 

Cadmi urn 

Chromi um 

S i  1 ve r  

Sod i um 

Nicke l  

Copper 

Vanadi um 

A1 umi num 

Manganese 

Potass i  um 

I r o n  

Magnes i um 

Bery l  1 i um 

E x t r a c t i o n  Method 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 if3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

Anal v s i  s Method 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

( a )  U .S .  Department o f  Energy (DOE). 1986. D r a f t  Phase I I n s t a l l a t i o n  
Assessment o f  I n a c t i v e  Waste-Disposal S i t e s  a t  Hanford,  R ich land,  
Washinqton. U.S.  Department o f  Energy, R ich land,  Washington. 



TABLE 2. (contd) 

Cons t i tuen t  

Osmi um 

S t r o n t  i um 

Antimony 

Arsen i c 

Mercury 

Sel en i urn 

T h a l l  i urn 

Lead 

Po lych lo r i na ted  
b iphenyl  s 

Vol a t  i 1 e organics 

Aci d/base/neutral 
e x t r a c t a b l e  organics 

Anions 

Gross alpha 

Gross beta 

E x t r a c t i o n  Method 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

None 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3050 (EPA 1982) 

SW-846 #3540 (EPA 1982) 

SW-846 #3540 (EPA 1982) 

SW-846 #3540 (EPA 1982) 

Water e x t r a c t i o n ( a )  

None 

None 

Anal v s i  s Method 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #6010 (EPA 1982) 

SW-846 #7060 (EPA 1982) 1 

SW-846 #7471 (EPA 1982) 

SW-846 #7740 (EPA 1982) 

SW-846 #7841 (EPA 1982) 

SW-846 #7421 (EPA 1982) 

SW-846 #8080 (EPA 1982) 

SW-846 #8240 (EPA 1982) 

SW-846 #8270 (EPA 1982) 

Ion  chromatography(a) 

Propor t iona l  counter(a)  

Propor t iona l  counter  (a)  

(a )  In-house method. 



5.0 GEOCHEMICAL CHARACTERIZATION OF SEDIMENTS 

To determine the mobility of contaminants in the sediments, additional 

1 aboratory t e s t s  were performed. In particular,  x-ray diffraction ( X R D )  , 
scanning electron microscopy (SEM) , and energy- di spersive x-ray (EDS) 

analyses of the sediments were used to  characterize sediment mineralogy. 

Examination of the mineralogy by X R D  and the f ine structure of the pond 

sediments by SEM and EDS he1 ps determine grain homogeneity and heterogeneity, 

the composition of surface coatings on the grains, the s ize and composition 

of respirable particulates,  and the origin of leachable components. These 

factors aid in determining release rates  for  certain hazardous substances 

from the sediments, which are essential t o  the r i sk  assessment process. 

Release rates  for  hazardous substances from contaminated sediments are needed 

t o  predict the transport of substances of concern. Results of these analyses 

are a1 so valuable in identifying the chemical processes influencing 

contaminant mobil i t y .  EDS a1 so supplements and verif ies  other analytical 

techniques. 

Analyses by XRD were performed on several background and contaminated 

sediments. X-ray diffraction was performed on bulk samples and on grains of 

contaminated materi a1 selected from several samples. Prel iminary SEM and EDS 

analyses were performed on grains of contaminated material from a sample from 

the North Pond. Grains were selected by color and appearance, mounted on 

spectrographic-grade graphite, photographed in color with a photomicroscope, 

coated with carbon, and analyzed by EDS using a J E O L ( ~ )  JSM-25SIII scanning 

electron microscope coup1 ed t o  a Tracor ~ o r t h e r n  ( b )  TN-2000 x-ray analysis 
system. Both secondary and backscattered electron images were viewed, and 

x-ray spectra were collected in raster  and spot modes. In i t ia l  results of 

these analyses are discussed i n  Section 6 .1 .  

( a )  J E O L  i s  the trademark of J E O L  Ltd., Tokyo, Japan. 
( b )  Tracor Northern i s  the trademark of Tracor Northern Co., Middleton, 

Wisconsin. 



6 . 0  SITE CHARACTERIZATION RESULTS 

The r e s u l t s  o f  s i t e  c h a r a c t e r i z a t i o n  a c t i v i t i e s  performed a r e  p resen ted  

in  t h e  followin'g s e c t i o n s .  These a c t i v i t i e s  inc luded  t h e  c o l l e c t i o n  o f  new 
f i e l d  and l a b o r a t o r y  d a t a  and t h e  review o f  e x i s t i n g  ground-water  d a t a  c o l -  

l e c t e d  by o t h e r  programs. 

6 . 1  SUBSURFACE SEDIMENT DATA 

The e s t a b l i s h m e n t  o f  a c c u r a t e  and r e p r e s e n t a t i v e  background concen t ra-  

t i o n s  f o r  the c o n s t i t u e n t s  o f  i n t e r e s t  i s  fundamental t o  t h e  i n t e r p r e t a t i o n  

of t h e  sediment sample d a t a .  Background sediment sampl e s  were col  1  e c t e d  

o u t s i d e  t h e  ponds a t  a  l o c a t i o n  presumably n o t  contaminated by waste  d i s p o s a l  

a c t i v i t i e s  ( i . e . ,  l o c a t i o n  S-7;  F igure  6 ) .  The average  background concen t ra-  

t i o n s  o f  t h o s e  c o n s t i t u e n t s  t h a t  would i n d i c a t e  p o s s i b l e  contaminat ion from 

p a s t  d i s p o s a l  o p e r a t i o n s  a t  t h e  ponds ( e . g . ,  g r o s s  a l p h a ,  Ag, Cr, Cu) a r e  

very 1  ow (Tab1 e  3 ) .  

Contaminated sediments  i n  t h e  ponds were e a s i l y  i d e n t i f i e d  by t h e  p r e s -  

ence o f  one o r  more green compounds. R a d i o a c t i v i t y  d e t e c t a b l e  w i t h  hand- 

held ins t ruments  appeared t o  b e  conf ined  t o  sediments  c o n s i s t i n g  wholly o r  i n  

p a r t  o f  t h e s e  m a t e r i a l s .  The m a t e r i a l s  occur red  i n  t h r e e  forms: 1 )  f l a k e s  

i n t e r s p e r s e d  wi th  g r a v e l s  and sands ;  2 )  t h i n l y  l amina ted  l a y e r s  composed 

almost e n t i r e l y  o f  t h e  g reen  m a t e r i a l ;  and 3 )  t h i n  c o a t i n g s  on g r a v e l s  and 

c o a r s e  sands .  The f i r s t  occur rence  was t h e  most common i n  t h e  North and 

South Ponds. These sediments  were t y p i c a l l y  found a s  t h i n  d i s c o n t i n u o u s  

l a y e r s  on t h e  pond bottoms and on t h e  d i k e  w a l l s  surrounding t h e  ind iv idua l  

bas ins  o f  the ponds. P a s t  d redg ing  o p e r a t i o n s ,  p a r t i c u l a r l y  i n  t h e  South 

Pond, removed most o f  t h e s e  sediments  from t h e  pond bottoms whi le  l eav ing  .. mater ia l  a t  numerous l o c a t i o n s  on t h e  d i k e  w a l l s .  Th i s  t y p e  o f  sediment was 

a l s o  found a t  dep th  a t  l o c a t i o n s  N - 1  and N-6 i n  t h e  North Pond and a t  N-7 
b 

o u t s i d e  t h e  pond. The sediments  were on o r  near  t h e  s u r f a c e  when t h e  pond 

was r e t i r e d  bu t  were subsequen t ly  covered wi th  f l y  ash o r  o t h e r  sediments t o  

reduce p o s s i b l e  a i r b o r n e  spread ing  o f  t h e  mater i  a1 . 
The second form of  t h e  g reen  m a t e r i a l s ,  t h i n l y  1  aminated l a y e r s ,  was 

exposed a t  l o c a t i o n  S-1 i n  t h e  South Pond and a t  location-4 N-;)and N-6 i n  t h e  
,I-, h - 



TABLE 3. Average Concentrat ions o f  Const i tuents  i n  Background S o i l s  from 300 
Area Process Ponds 

Const i tuent  

A g 
A1 
As 
B a 
Be 
C a 
C d 
C 1 
C r 
C u 
F 
Fe 
H g 
K 
Mg 
Mn 
Na 
N i 
0 s 
Pb 
S b 
S e 
S r 
T 1 
v 
Z n 

Gross alpha 
Gross be ta  
N i t r a t e  
Phosphate 
S u l f a t e  

Concentrat ion (a) 

c1 .o 
9910 t 2060 
3.04 t 1.36 
96.6 t 26.0 
0.65 t 0.05 
7782 t 3135 
0.5 t 0.3 
1.84 t 0.41 
9.8 a 1.2 
18.4 t 4.92 
2.44 a 0.94 
27620 t 3985 
co.1 
1620 t 330 
6188 t 1106 
396.2 t 63.5 
315.6 t 123.9 
7.6 t 1.0 
<30 .O 
5.08 t 0.88 
c10.0 
c0.7 
31 t 0.8 
<1 .o 
60 t 7.0 
50.2 t 8.2 

(a) Average, p l u s  o r  minus the  
standard dev ia t i on ,  o f  con- 
cen t ra t i ons  i n  f i v e  samples 
from l o c a t i o n  S-7 (F igure 6) .  
Un i t s  a re  pg/g except f o r  
gross alpha and gross beta, 
which are  pCi/g. 

(b) Only one sample has a n i t r a t e  
concent ra t ion  above t h e  detec- 
t i o n  l i m i t .  



North Pond. A discontinuous layer of this type of sediment approximately 

5 in. thick is exposed at a depth of approximately 1 ft at location S-1 
(sample 316001A02). At location N-1, a 1-ft-thick green layer covered with 

approximately 8 ft of fly ash was sampled (sample 316002A02). A similar 

light green-to-white layer at location N-6 (sample 316002F01) had been 

covered with 3 to 4 in. of sand and gravel. The third occurrence, thin green 

claylike coatings on gravels and coarse sands, was present at depths of up to 

13 ft at location N-1. 

Contaminated sediments in the South and North Ponds and at location N-7 

outside the North Pond were typified by elevated gross alpha and gross beta 

activities and elevated concentrations of Ag, A1 , Cr, Cu, Ni, and Zn. Analy- 

tical results for samples with the greatest contamination are presented in 

Tables 4 and 5. The most highly contaminated sediments generally also con- 
/ - 

tained relatively high concentrations of Ca. Additionally, As, F, Hg, Pb, 
- -  - 

s G - s ~ ,  V ,  and nitrate were present in concentrations above background at 

several locations in both ponds. Many of these contaminants are known to 

have been discharged to the ponds during their operational history (Table 6). 
N ) .  El,:.. 

The high Pb concentration in sample 316002A02 may be partially attributable 
to disposal of lead-weighted drums of sodium metal in that portion of the 

North Pond during its operation.(a) The concentrations of most contaminants 

in South Pond samples were lower than in samples from the North Pond. Past 

dredging operations in the ponds removed much of the contamination that was 

present when the ponds were in use, and dredging appears to have been more 

extensive in the South Pond. Some of the spoils that were dredged -- from - the - 

North Pond were spread in a natural depression immediately south of the pond 

and subsequently covered with fly ash. Sediment and fly ash samples were 

collected to a depth of 8.9 ft at location N-7 within this depression. Sedi- 
N -?- 

ment sample 316002603 was from a layer of sands and gravels intermixed with 

abundant fine-grained green material that was directly beneath the fly ash. 

The contaminant concentrations in this sample were similar to those measured 

in contaminated sediments from inside the pond (Table 5). Concentrations of 

the contaminants in samples coll ected at greater depths at 'this location were 

(a) Personal communication to D. I. Dennison from R. B .  Hall, Westinghouse 
Hanford Company, May 22, 1987. 

6.3 . 



TABLE 4. Concentrations of Inorganic Constituents in Contaminated Sediments 
from the South Process Pond, 300 Area 

constituent (a) 

Gross alpha 
Gross beta 
Nitrate 
Phosphate 
Sulfate 

(a) Units are pg/g except for gross alpha and gross beta, which are in pCi/g. 
(b) Average, plus or minus the standard deviation, of concentrations in 

samples from location S-7 (Figure 6). 



TABLE 5. Concen t ra t ions  o f  I no rgan i c  Cons t i t uen t s  i n  Contaminated Sediments 
f rom t h e  No r th  Process Pond, 300 Area 

, I .  i 1 .',,.,'Q- 

~ o n s t i t u e n t ( ~ )  ~ a c k q r o u n d ( ~ )  316002A02 316002B01 316002F01 316002603 

A g (1 .O 153 4 5 123 4 1 
A 1 9910 2 2060 31400 20700 53800 22300 
As 3.04 + 1.36 7 14 6 1 8.8 
B a 96.6 + 26.0 135 135 164 182 
Be 0.65 2 0.05 1 1 (0.5 0.9 
C a  7782 + 3135 55100 16500 25100 12500 
Cd 0.5 + 0.3 (0.2 1 (0.2 0.3 
C 1  1.84 + 0 .41 3 2 1 (1.0 , 6.2 
C r 9.8  + 1.2 519 205 546 384 
C u  18.4 + 4.92 65600 3540 11600 4440 
F 2.44 + 0.94 10.4 4.3 6.1 1.5 
Fe 27620 + 3985 16100 29900 22400 31300 
Hg (0.1 8.5 4.7 8 .1  2.4 
K 1620 + 330 469 87 1 568 1280 
Mg 6188 + 1106 12100 8830 12000 9130 
M n  396.2 _+ 63.5 594 34 1 240 372 
N a 315.6 + 123.9 582 322 270 483 
N i 7.6  + 1 .0  1830 216 260 190 
0 s t 3 0 . 0  (30.0 (30.0 (30.0 (30.0 
Pb 5.08 + 0.88 191 20.4 79 27.5 
Sb t l O . O  20 10 (10.0 (10.0 
Se (0.5 (0.5 0 .5  1.8 (0.5 
Sr  3 1  + 0 .8  9 1 57 93 53 
T 1 t 1 . 0  (1.0 (1.0 (1 .o <1 .o 
V 60  + 7.0 226 8 4 3 7 68 
Zn 50.2 + 8.2 11 13 2 122 112 

Gross a lpha  6.35 + 2.08 1960 374 1430 37 1 
Gross be ta  2 1 . 4 4 +  2.38 2140 295 1440 3 14 
N i t r a t e  1.06 645 3 . 8  1.8 1030 
Phosphate (2.0 (2.0 2.0 , (2 .O 8.3 
Sul f a t e  9.68 + 4.88 502 10.3 18.6 325 

(a )  U n i t s  a re  ,ug/g except f o r  gross a lpha and gross beta,  which a re  pCi/g. 
(b )  Average, p l u s  o r  minus t h e  s tandard d e v i a t i o n ,  o f  concen t ra t ions  i n  

samples f rom l o c a t i o n  S - 7  ( F i g u r e  6 ) .  



TABLE 6. Estimated Conta i ant Inventory (in kg) for South and North Process 
Ponds, 300 Area TaP 

Chemical South Pond North Pond 

kodi um( b, 2,000,000 2,000,000 
Sodium hydroxide 1,000,000 800,000 
Nitrite 900,000 700,000 
Mercury 6 0 4 0 
Chromium ( V I )  5,000 3,000 
Cadmi um 80 6 0 
Lead 4,000 2,000 
Fl uoride 7,000 5,000 
Tri chl oroethyl ene 100,000 100,000 
Uran i um 40,000 30,000 
Sodium 1 minate t cY 2,000,000 2,000,000 
Nitrate 1,000,000 800,000 
Sodium silicate 100,000 90,000 
Nickel 10,000 8,000 
Zinc 5,000 3,000 
Si 1 ver 1,000 900 
Beryl 1 i um 4 0 30 
Copper 60,000 50,000 
Nitric acid 1,000,000 900,000 

(a) U. S. Department of Energy (DOE). 1986. 
Draft Phase I Installation Assessment of 
Inactive Waste-Dis~osal Sites at Hanford, 
Richland, Washinqton. 

(b) Includes sodium from compounds other than 
those 1 isted. 

(c) Includes nitrate from compounds other than 
those 1 i sted. 

near background levels. Much of the material dredged from the South Pond 
was used to backfill the 307 trenches. 

Radiochemical analyses of the sediment samples indicate that uranium is 
the primary radiological contaminant in the pond sediments (Table 7). The 
highest uranium levels were found in near-surface samples taken from within 

p...' 

the settling basins in the North Pond (e.g., samples 316002A02 and 
f 4 -  3 - 

316002FOl). The uranium levels in samples from the North Pond tend to 
decrease with distance from the inlet to the pond and with depth. Although 
the levels measured were somewhat lower, the uranium distribution in the 

South Pond appeared to follow the same trends as that in the North Pond. 



TABLE 7 .  Radiochemical Resu l t s  ( i n  pCi/g) f o r  Sediment Samples f rom t h e  
No r th  and South Process Ponds, 300 Area 

Sampl e Number 

316001A01 

316001A03 

316001B01 

316001B02 

316001B03 

316001B04 

316001COl 

316001D01 

316001D02 

316001EOl 

316001E02 

316001F02 

316001F04 

316001~01  (b )  

3 1 6 0 0 1 ~ 0 3 ( ~ )  

3 1 6 0 0 1 ~ 0 5 ( ~ )  

216002A02 

(a )  T h i s  r e s u l t  i s  suspect  because t h e  coun t i ng  e r r o r  was a t  l e a s t  
10% o f  t h e  a c t i v i t y  measured. 

ack r und sample. 
!he q38 U peak f o r  t h i s  sample was n o t  de tec ted .  



Relatively high 6 0 ~ o  levels were also measured in several samples from both 

ponds. Small amounts of 6 0 ~ o  are known t o  have been discharged to  the ponds 

(Table 1 ) .  Relatively low levels of 1 3 7 ~ s  were measured in two samples 

(samples 316001D01 and 316001F02) from the South Pond. Discharge of 1 3 7 ~ s  to  

the ponds was not documented. 

The mineral ogic composition of the sediments was investigated by XRD.  
The composition of the fine-grained (~2-mm) fraction of the background sedi- 

ments i s  typical of de t r i ta l  sediments found t h r o u g h o u t  the Pasco Basin, 

which consist predominantly of quartz and feldspar with small amounts of 

clay and mica. The XRD, SEM, and EDS analyses performed on the contaminated 

sediments revealed the complex nature of these sediments b u t  have not ident i-  

fied which mineral or minerals control the distribution of the contaminants. 

Grains of green-and-white contaminated sediment from locations N-1, N-6, and 

N-7 were separated from the bulk sample and analyzed by X R D .  The sediments 

were composed primarily of ca lc i te ,  and the x-ray pattern of the ca l c i t e  

masked the presence of other minerals and compounds. 

Several grains from sample 316002A02 were also analyzed by SEM and 'EDS. 

A typical green-and-white grain from that sample i s  shown in Figure 8. A 

backscattered image of the grain (the brightness of backscattering increases 

as the atomic numbers of the elements in the sample increase) indicated that  

the green layers contain a greater proportion of elements higher in atomic 

number than elements found in the white area (Figure 9 ) .  Analysis by EDS of 

the two layers (areas R1 and R2 in Figure 10) revealed that  the white layer 

contains mostly Ca (Figure 11) and the green layer i s  mostly C u  (Figure 1 2 ) .  

Small par t ic les  (<1 p t o  25 ) o the surface of the grains appeared bright 
----l 

l i t h e  - ---- pa'&ix~T&?~muTy .--- -.-- ---I- and included 

- -,' \ \--Yy Al, Ce, Cu, Fe, Pb, Ti, U, V ,  and Zr. Some of the par t ic les  contained main -,/---.- - /.-L --- 
--turexf c, ./---.. ,/- ,. -- /-\ - ,, - ---- - sever'.al -- 7 -,.,-,-, el - -- ernents . The bright 

par t ic le  shown in Figure 13 was composed predominantly of U .  N o m a t -  

terns in the di . Other elements 

detected i n  the 

Numerous organic compounds were found in sediments a t  several locations 

in the ponds (Tables 8 and 9 ) .  Of particular interest  was the detection of 



Figure 8. Photomicrograph of Layered Green-and-White Grain from 
Sample 316002A02 (bar = 1.0 mm) 



Figure 9. Backscattered SEM 1@aW af. Grain Shown in Figure 8 (bar = 1.0 mm) 

Figure 10. Scanning Electron Micrograph of Grain Shown in Figure 8 
(bar = 1.0 mm) 

- w .  . - * - - -  -. 



Energy lkeVl 

F i g u r e  11. X-Ray Spectrum o f  Area R 1  (F i gu re  10) : Calcium Predominates 

Energy ikeV) 

F i gu re  12. X-Ray Spectrum o f  Area R2 (F igu re  10): Copper Predominates 



Figure 13. Backscattered SEM Image of Uranium Part ic le  on Surface of Green- 
and-White Grain from Sample 316002A02 (bar = 71 pm) 



TABLE 8. Summary of Organic Substances in Sediment Samples from the south 
Pond, 300 Area 

Constituent Sample Number Concentration (m/q) 

Arochlor 1248 

Arochl or 1254 

Diethyl phthal ate(a) 316001C01 2.10 

Hexadecanoi c acid (a) 31.6001FOl 2.70 

Methyl ene chloride 

Pentatri a~ontane(~) 316001F01 5.00 

Tri butyl phosphoric acid(a) 316001B01 1.00 

Unknown a1 iphati c hydrocarbon (a) 316001~01(~) 4.70 
3.20 
3.00 

(a) This constituent has been only tentatively identified, and the 
concentration reported is estimated. 

(b) Three different unknown aliphatic hydrocarbons were detected in 
this sample. 



TABLE 9. Summary o f  Organic Substances i n  Sediment Samples f rom t h e  No r th  
Pond, 300 Area 

Cons t i t uen t  S a m ~ l  e  Number Concent ra t ion  (w/q) 

Arochl  o r  1248 

Aroch l  o r  1254 316002F03 0.04 

B i  s ( 2 - e t h y l  hexy l  ) ph tha l  a t e ( a )  316002E03 1.10 

B u t y l  benzyl ph tha l  a t e ( a )  316002A05 
216002E03 

Methy l  ene c h l o r i d e  

(a)  T h i s  c o n s t i t u e n t  has been o n l y  t e n t a t i v e l y  i d e n t i f i e d ,  and t h e  
concen t ra t i on  r e p o r t e d  i s  est imated.  

t h e  p o l y c h l o r i n a t e d  b ipheny ls  (PCBs) a r o c h l o r  1248 and a r o c h l o r  1254 i n  sam- 

p l e s  f rom numerous l o c a t i o n s .  The PCBs were de tec ted  o n l y  i n  samples t h a t  

c o n t a i n  h i gh  gross a lpha and gross be ta  a c t i v i t i e s  and h igh  concen t ra t i ons  o f  

Ag, A l ,  C r ,  Cu, N i ,  and Zn. Al though t h e r e  i s  no reco rd  o f  PCB d isposa l  i n  

t h e  ponds, o i l s  c o n t a i n i n g  PCBs were used f o r  a  v a r i e t y  o f  purposes i n  t h e  

300 Area i n  t h e  pas t  and may have been d ischarged t o  t h e  Process Ponds. 

Flameproof o i l s  c o n t a i n i n g  PCBs were used i n  t h e  313 and 333 B u i l d i n g s  i n  t h e  

300 Area, and i t  was a  common p r a c t i c e  t o  d ispose o f  o i l s  and l u b r i c a n t s  i n  



t h e  process sewer u n t i l  t h e  1  a t e  1970s. (a )  T r i c h l o r o e t h y l e n e ,  t h e  o n l y  

o rgan ic  compound known t o  have been d ischarged  t o  t h e  ponds (Table  6 )  and one 

t h a t  was de tec ted  i n  ground wate r  beneath t h e  300 Area (Sec t ion  6.2), was n o t  

de tec ted  i n  t h e  sediment samples. It i s  p o s s i b l e  t h a t  severa l  o f  t h e  o rgan ic  

compounds l i s t e d  i n  Tables 8 and 9  may have come f rom secondary contaminat ion 

o f  t h e  samples i n  t h e  f i e l d  and/or i n  t h e  l a b o r a t o r y ,  a l though  we have no 

evidence t h a t  t h i s  i s  t h e  case. Acetone and methylene c h l o r i d e  a re  used f o r  

a  wide range o f  purposes i n  t h e  1  abo ra to r y  (e.g., c l e a n i n g  g lassware) .  

Ph tha la tes  a re  common c o n s t i t u e n t s  o f  p l a s t i c s  and may r e s u l t  f rom c o l l e c t i o n  

o f  samples i n  p l a s t i c  buckets.  Review o f  t h e  QA/QC da ta  assoc ia ted  w i t h  t h e  

samples has n o t  i d e n t i f i e d  t h e  source(s )  o f  p o s s i b l e  contaminat ion.  Several  

o rgan ic  compounds were de tec ted  i n  sample 316001F01, a  sample o f f i l t e r -  

backwash sediment f rom t h e  easternmost bas in  o f  t h e  South Pond. Th i s  bas in  

had r e c e n t l y  been used f o r  d i sposa l  o f  f i l t e r  backwash f rom t h e  water  t r e a t -  

ment p l a n t .  Pen ta t r iacon tane  and t h e  unknown a l i p h a t i c  hydrocarbons a re  

c o n s t i t u e n t s  o f  f u e l s  and may have r e s u l t e d  f rom leakage o f  o i l  o r  d i e s e l  

f u e l  f rom t h e  equipment be ing  used f o r  excava t ing  t h e  sampl ing l o c a t i o n s  o r  

f rom fumes f rom t h a t  equipment. Hexadecanoic a c i d  and 1-octadecanol  , f a t t y  

ac ids  commonly found i n  s o i l  a lgae and microbes, were de tec ted  i n  t h i s  

sampl e. 

As mentioned, t h e  ponds were designed so t h a t  t h e  i n f l u e n t  would f l o w  
ad 

through a  s e r i e s  o f  s e t t l  i ng b a s i n p  where suspended and~-garti.~-uI~a_te~con- -- 
taminants  would be removed be fo re  t h e  waste en te red  t h e  large-has. ins .  Sub- 
/ 

__- ---"-----I ^- _ -+---_I - -_ ___".-- -- 
su r face  sediment analyses performed showed t h a t  t h e  h i ghes t  concen t ra t ions  o f  

contaminants i n  t h e  ponds were found i n  samples taken i n  t h e  s e t t l i n g  bas ins 

( i . e . ,  samples f rom l o c a t i o n s  N-1, N-2, N-6, S-1, and S-2) and t h a t  con- 

c e n t r a t i o n s  decreased w i t h  d i s t a n c e  f rom t h e  i n l e t .  Contaminant concent ra-  

t i o n s  a t  a l l  sampl ing l o c a t i o n s  i n  t h e  ponds decreased w i t h  depth.  With t he  

excep t ion  of l o c a t i o n  N-1 i n  t h e  Nor th  Pond, t h e  concen t ra t i ons  approkched 
--- - - - -- -- - - - - - - - -- 

background - l e v e l s  w i t h i n  3  t o  4 ft o f  t h e  su r face .  A t  N-1, concen t ra t ions  o f  

ants ,  p a r t i c u  

(a )  Personal communication t o  D. R. Sherwood f rom E .  A. Weakley, 
Westinghouse Hanford Company, December 29, 1987. 



greater than background levels in a l l  samples collected below the f ly  ash to  

a depth of 16.5 f t  from the surface of the f l y  ash. 

The large quantit ies of f ly  ash present a t  locations N-1 and N-7 may 

also pose a potential environmental hazard. Three samples of f ly  ash were 

collected and analyzed for the same constituents as the  sediment samples 

(Table 10). The f ly  ash a t  location N-1 (sample 316002A01) contained high 

concentrations of Sr,  sulfate ,  -- and several organic compounds. Samples from 

N-7 were similar b u t  also contained high Pb and Se concentrations (samples 

316002601 and 316002602). Sediment samples collected a t  depth a t  b o t h  loca- 

t ions did not indicate any introduction of these constituents,  with the 

exception of sulfate ,  that  could be direct ly  attributed to  the f ly  ash. 

Sediment samples collected direct ly  beneath the f ly  ash a t  b o t h  locations 

contained relat ively high sulfate  concentrations (samples 316002A02 and 

316002603; Table 5 3 .  

6 . 2  GROUND-WATER DATA REVIEW 

Existing ground-water data collected by the 300 Area Process Trenches 

RCRA Compliance Monitoring Project and the Hanford Site-Wide Ground-Water 

Program are currently being evaluated in detai l  t o  identify the i r  usefulness 

for  characterization of the Process Ponds. An i n i t i a l  review was conducted 

t o  determine i f  any hazardous substances detected during sediment sampling or 

identified in waste inventories had been found in the unconfined aquifer 
beneath these f a c i l i t i e s .  A secondary concern of t h i s  review was t o  identify 

any substances detected in the waste s i t e s  that  were not included i n  the 

surface-water and ground-water monitoring programs. 

One contaminant of primary concern i s  uranium. A measurable plume of 

uranium exis t s  in the ground water beneath the 300 Area (Figure 1 4 ) .  The 

highest uranium concentrations detected in the ground water in 1986 were in 

wells downgradient from the Process Ponds and the Process Trenches. The 

Process Trenches were constructed t o  replace the Process Ponds and began 

receiving waste, some of which contained uranium, in 1975. Although bo th  the 

Process Ponds and Process Trenches could be sources of the uranium detected 



TABLE 10. Concentrations of Constituents in Fly Ash Samples from North 
Process Pond, 300 Area 

Const i tuent  (a)  

Ag 
A 1 
As 
B a 
Be 
C a 
Cd 
C r  
C u 
Fe 
Hg 
K 
M g 
Mn 
N a 
N i 
0 s 
Pb 
Sb 
S e 
S r 
T 1 
V 
Zn 
Gross a lpha (pCi Ig)  
Gross be ta  (pCi/g) 
N i t r a t e  
S u l f a t e  
F l  uo r i de  
Ch lor ide  
Phosphate 
Acetone (b) 
D M M E N A P ~ )  ( 4  (ppb) 
~ ~ D M N A P ( ~ )  (e) (ppb) 
~ e ~ t a d e c a n e  (b) 
~ e ~ t a c o s a n e  (b) 
T r i c h l o r n e t h  lene 
167~NAP(b) (f7(ppb) 
2 3 6 ~ ~ A P ( b )  (9) (ppb) 
Unknown a1 i p h a t i c  hydrocarbon(b) 
Unknown 

(a) U n i t s  a re  pg/g except as noted. 
(b) Th is  c o n s t i t u e n t  has been on l y  t e n t a t i v e l y  i d e n t i f i e d  and t h e  

qoncent ra t ion  repo r ted  i s  estimated. 
(c) 1,6-Dimethyl-4- (1-methylethyl )  naphthalene. 
(d)  No a n a l y t i c a l  de tec t i on  l i m i t  (ND) i s  reported. 
(e) 2,7-Dimethyl naphtha1 ene. 
( f )  1,6,7-Trimethyl naphthalene. 
(g) 2,3,6-Trimethyl naphthalene. 
(h) Three d i f f e r e n t  unknown a l i p h a t i c  hydrocarbons detected i n  est imated 

concent ra t ions  o f  3.1, 4.2, and 6.2 pg/g. 
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Fiqure 14. Uranium Concentrations in Ground Water Beneath the 300 Area 
During 1986 (DOE 1987) 



i n  t h e  ground water ,  t h e  d i sposa l  o f  an es t imated  1 m i l l i o n  ga l  o f  wastewater 

p e r  day t o  t h e  t renches  represen ts  t h e  p r imary  d r i v i n g  f o r c e  behind t h e  

m o b i l i t y  o f  t h e  uranium, and o t h e r  contaminants, i n  t h e  ground water .  Other  

contaminants found i n  t h e  ground water  a re  n i t r a t e ,  f l u o r i d e ,  chromium, 

t r i c h l  o roe thy lene ,  perch1 o r o e t h y l  ene, and 1 ,2 -d ich l  o r o e t h y l  ene. 

As p r e v i o u s l y  s t a ted ,  a  secondary concern o f  t h i s  r ev i ew  was t o  i d e n t i f y  

substances n o t  measured i n  t h e  ground water  t h a t  a re  needed t o  complete a  R I  

o f  t h e  Process Ponds. PCBs were i d e n t i f i e d  i n  t h e  most h i g h l y  contaminated 

m a t e r i a l s  w i t h i n  t h e  Process Ponds, bu t  no ground-water m o n i t o r i n g  f o r  these 

substances has been performed. PCBs a re  n o t  h i g h l y  mob i l e  i n  t h e  subsur face 

environment and a re  o n l y  s l i g h t l y  s o l u b l e  i n  water,  b u t  t h e y  do represen t  an 

unknown when assessing ground-water impacts f rom t h e  Process Ponds. Inves-  

t i g a t i o n s  i n t o  t h e  e x t e n t  and source o f  PCB con tamina t ion  o f  t h e  environmen- 

t a l  media i n  and around t h e  ponds a re  con t i nu i ng .  



7.0 CONCLUSIONS 

Initial results of FY 1987 characterization activities indicated that 
the highest measured concentrations of hazardous substances in the pond 

sediments were found near the present ground surface or where the ground 
surface had been covered by fly ash or clean sediment to minimize wind 

erosion. It was also apparent that most of the residual contamination was 
located in the settling basins near the inlet structures along the western 
portion of the ponds. 

Dredging of the pond bottoms during the operational period and during 

retirement of the sites removed most contaminated sediments from the large 
infiltration basins. Review of ground-water data indicated uranium concen- 
trations beneath the ponds are significantly above background. Other regu- 
1 ated substances, including nitrate, fluoride, chromium, trichl oroethylene, 
perch1 oroethyl ene, and 1,2-di chl oroethyl ene a1 so appear sporadically in we1 1 s 
near the ponds. Although all of these substances were disposed to the ponds, 
it was evident that other sources of these constituents also exist within the 

area. From this review, it appeared that uranium is the only hazardous sub- 
stance consistently found at elevated concentrations beneath the ponds. 



8.0 RECOMMENDATIONS 

Remedial i n v e s t i g a t i o n  o f  t h e  300 Area Process Ponds should cont inue, 

w i t h  i t s  p r imary  focus on near- sur face  and d i k e  sediment sampling. The pu r -  

pose o f  t h i s  sampling would be t o  b e t t e r  d e f i n e  t h e  h o r i z o n t a l  ex ten t  o f  

contaminat ion.  D e t a i l e d  geochemical c h a r a c t e r i z a t i o n  o f  t h e  sediments should 

a1 so cont inue.  Sediment a n a l y s i s  by x - ray  d i f f r a c t i o n ,  supported by scanning 

e l e c t r o n  microscopy and energy d i s p e r s i v e  x - ray  m ic roana l ys i s  should empha- 

s i z e  i s o l a t i n g  and i d e n t i f y i n g  contaminant-bear ing minera ls .  These analyses 

i n  con junc t i on  w i t h  contaminant l each ing  exper iments w i l l  h e l p  determine con- 

taminant  m o b i l i t y .  Sampl i n g  o f  b i o l o g i c a l  m a t e r i a l  i n  and around t h e  ponds 

should a l so  be i n i t i a t e d  t o  assess t h e  uptake o f  contaminants by these media. 

The rad iochemica l  analyses performed i n  FY 1987 were n o t  capable o f  d e t e c t i n g  

a l l  r ad ionuc l i des  t h a t  may be present  i n  sediment f rom t h e  ponds (e.g., 9 9 ~ c  

and 2 3 2 ~ h ) .  A d d i t i o n a l  r a d i  ochemi ca l  analyses a re  needed t o  determine 

whether these r a d i o n u c l i d e s  a re  p resen t .  

F i n a l l y ,  t h e  presence o f  p o l y c h l o r i n a t e d  b ipheny ls  (PCBs), predominant ly 

a roch lo r  1248, represen ts  a major  i ssue  t o  be reso l ved  i n  t h i s  R I  o f  t he  

Nor th  and South Ponds. Disposal  o f  PCBs t o  these f a c i l i t i e s  was no t  docu- 

mented, no r  have any ground-water analyses been performed t o  i d e n t i f y  these 

substances. We recommend ground-water mon i t o r i ng  f o r  PCBs be i n i t i a t e d  

w i t h i n  t he  CERCLA/SARA program as e a r l y  as poss ib l e .  
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APPENDIX A 

WHC PROCEDURE A 1 3 0 5 7 ,  I N A C T I V E  WASTE S I T E  

S O I L  SAMPLING PROCEDURE 



1.0 Purpose 

c..--.-, 
-m-"q A m .- -  

-mm r . u ~ n  - -. - 

This procedure def ines  the methods t o  be used i n  obtaining so i l  samples 

from the bottom of t h e  300 Area inactive waste s i t e s  and for  preparing 

and handling these  samples from the f i e l d  t o  the laboratory. All 

samples m u s t  be taken and control led per EPA Pub1 ication SW-846, Second . - - 
Edition, Ju ly  1982, "Test Methods for  Evaluating Solid Waste,* such 

* 

t ha t  they are  compatible w i t h  State  and Federal Regulatory compliance 

requirements. 

r A c x  1 0 .  12 - - 

2.0 General 

2.1 The inac t ive  waste s i t e s  include the South Process Pond (316-I), 

t he  North Process Pond (316-2) and the 307 Disposal Trench. 

These s i t e s  wi l l  be sampled a t  specif ic  points determined by 

PNL. A s take  wi l l  be placed in the s i t e  of each sample 
- - -- excavation. Each sample location wi 11 yield samples from several . . - 

depths as determined by PNL. The sample hole will  be excavated - 

D A T L  
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t o  the proper depth keeping i n  mind personnel safety and then 

A C C I O V C D  8 T  

0 
C I I K C A I ) C D  8 V  n K V l L w L 0  8 T  

D. L .  Pursley See EDT - A13057 See E D 1  A13057 

C I O C K 0 U I ) K  U U Y m E C I  

A1 3057 

sampled a t  each of the predetermined elevations s tar t ing a t  the 

I A C I L I T T  

316-1, 316-2 and 316-3 

bottom and working up t o  the surface. Excavations may be 

1 l t ~ I  

Inactive Waste ' ~ i  t e  Soi l  Sampl ing Procedure 

completed using hand tools  or large excavating equipment. 

2.2 Each complete sample will  consist of a se t  6f ( ) separate 
bo t t l e s  of s o i l .  Each bot t le  will be f i l l e d  with soil  leaving no 

head-space and then sealed t ight ly.  Bottle caps must not be 

interchanged. A seal tape will be placed over each bottle l id  

and then the bo t t l e s  will be packed in ice for  transport to the 
laboratory. Each se t  of bot t les  will be pre-labeled t o  include 

the  savple location code and other information as required by 



PNL and to  Indicate laboratory testing requirements. 

When each sample has been labeled and packed in ice in the 

transport cooler, a CHAIN-OF-CUSTODY form will be f l l  led out 
(PNL Form #BC-1200-345 (7-85)). The sample information wi 11 then 

be entered in the "Sample Logn a n d  a 'Sample Analysis Request 

Formm will be f i  1 led o u t .  Each sample will have a l l  except one 

bottle transported to U.S. Testing with one 250 ml sample kept 

by WHC in refrigeration a t  the 325 Building. Separate coolers 

will be used f o r  samples transmitted t o  U.S. Testing and H C  

Storage. For each del ivery, the chain-of -.custody forms wi 11 be - 
signed by bo th  the person relinquishing the  samples and the 

person receiving the saqples. See the sample of "Chain-Of- 

Custody," "Sample Log Form" and "Sample Analysis Request Form" 

in Appendix A. 

2 . 3  Sanples m u s t  include only fine materials without stones. If 

separation of the finer materials from gravel and cobbles 

becomes a problem screens will be used along with hand brushing 

of the finer materials from the larger stones. Three U.S. 

standard screens will be available with screen sizing of Tyler 

1 6 ,  #9 and d16. The sample will be dug and transferred directly 

to  a screen and shaken i n t o  a bucket until sufficient material 

i s  available for the sample bottles. 

Prior to  f i r s t  sampling of the day and between samples the 

savpling tools will be steam cleansed. This cleaning will stop 
cross contanination between samples. Equipment required will 

include shovels, a pick, trowels, U.S. standard screens, brush, 

steam cleaner, coolers, ice, sample bottles and buckets. 



2.4 Personnel present for the sampling shall include a Radiation 

Protect ion Technician (RPT) , a Waste Systems Operation (USO) 
Technician, a PNL IYSS representative and a Waste Systems 

Engineering (USE) representative. The PNL IWSS representative 

will also be a geologist and will examine materials from which 

the samples are taken and keep a written log of stratigraphy 

encountered. The backhoe and backhoe operator will be available 

as required. The Waste Systems Engineering representative will 

fill out the "chain-of-custody" form, the "Sample Log Form" and - 
the Sample Analysis Request Form. The USE representative will 

also keep a log of all unusual happenings or deviations. The PNL 

IWSS geologist will also complete the third party inspection 

checklist. 

The U.S. Testing laboratory can handle a maximum fifteen 

samples per week so field personnel obtaining the samples must 

be aware of the laboratory status so their limit is not 

exceeded. U.S. Testing must also be notified each morning that 

samples will be delivered that day. PNL will make delivery of 

samples to the back door (North East side of Building) where lab 

personnel can be signaled by a bell. The cooler full of samples 

will be left and any empty coolers will be picked up. 

2.6 Copies of sampling paperwork will be provided to Waste Systems 

Engineering and the PNL IWSS representative at the end of the 

day. This will include copies of the "chain-of-custody" form, 

"Sample Log Form," "Sample Analysis Request Form," and the 

geologists log. All paperwork will be completed in black ink. 



2.7 A l l  samples s h a l l  be transported i n  t he i r  coolers t o  the  U.S. 

Testing laboratory o r  t o  WHC storage by the end of the day the 

samples a re  taken. - 

3.0 Safety 

Safety concerns a re  those typica l  hazards associated w i t h  an outdoor 
worksi t e .  These include s teep s ides  on the process ponds and excavation 
s i t e s  with loose mater ials  t h a t  a r e  potential tripping hazards and - 
extreme weather conditions. Personnel must be aware of the conditions- 
and plan accordingly. The ponds themselves contain uranium, potent ia l ly  
other radioact ive or hazardous materials and standard radiological 
precautions must be observed. All work will be.performed under a 

Radiation Work Procedure (RWP) . 

4.0 Prerequ i s i t e s  

4.1 The pond area t o  be sampled must be dry enough t o  move around in 
and dig without problems with surface water. Wet conditions will  
a f f ec t  the sampling procedure and cause cross contamination o f  

samples. 

4.2 Radiological protection gear and clothing shall  be avai lable  
along with a copy of the  applicable RWP. 

Responsibi l i t ies :  Radiological Clothing - Waste Systems 
Operations 
RWP Copy: Project Engineering 



4.3 All tools and equipment shall be available for locating and 

staking out the sample sites, digging, preparing the samples and 

transporting the samples. Pre-1 abeled sample bottles, trowels, 

coolers with ice, steam cleaner, sieves, brush, plastic sheet, 

pen, evidence seal tape, clipboard, field logbook and proper 

f oms. 

Responsibilities: 

Hand Tools: Project EngineeringNaste System Engineering 

Transporting Samples: IWSS Representative to- US Testing; WSO . 
to 325 Building. 

Backhoe and Operator: Kaiser Engineers Hanford 

4.4 Notify the testing laboratory that sampling is proceeding and 

verify the WHC sample storage area is available. 

Responsibility: Waste Systems Engineering. 

4.5 Notify the PNL IWSS representative. 

Responsibility: Waste Systems Engineering 

5.0 Procedure 

5.1 Determine the first sample site in the correct waste site. 

Record the location. Measure and stake the site of the sample 

excavation. 

5.2 At the location of the first sample, select a set of sample 

bottles for the surface sample. Collect materials from the 

surface of the ground and transfer to the sieve. Shake the 



material through the sieve into a bucket until sufficient 

materials are collected to fill the sample bottles. Fill the 

bottles completely (no head space). Cap the bottles tightly 

without interchanging bottle cpas and place the evidence seal 

tape on each bottle. Place the sample bottles in the proper ice 

chest and make sure they are packed with ice. 

5.3  Register the sample in the "sample log" and provide any 

necessary or interesting observations. Fillout the "Chain-Of- 

Custody" form and the 'Sample-Analysis Requestm form for the 

sample. Steam clean all sampling tools. - 

5.4 Using the stakes for alignment, use the shovel and pick or the 

backhoe and dig a hole deep enough to provide samples from the 

proper lower sample elevations. Using a trowel, scrape some 

material from the wall and elevation of the lowest sample. This 

will remove material that might cause cross contamination of the 

sbaple. With the trowel, sample the materials at this elevation 

and transfer the material to a selected sieve. Shake the 

material through the sieve into a bucket and add more from the 

same location until enough material is available to fill the 

sample bottles (approximately 1-1/2 1 i ters) . Fi 1 1  the pre- 
labeled sample bottles completely (no head space) from the 

sieved material in the bucket. Cap the bottles tightly as they 

are filled and place evidence seal tape over the cap. Bottle 

caps must not be interchanged. Place the sample bottles for U.S. 
Testing in the proper cooler and place the UHC backup sample in 

the proper cooler. Make sure all samples bottles are packed in 

ice. 



5.5 Register the sample in the "sample log" and provide any 

necessary or interesting disruptions or observations. Fill out 

the nChain-Of-Custody" f o m s  and a "Sample Analysis Requestm 

form for the sample. Steam clean all tools to prevent cross 

contamination between samples. 

5.6 Select the next set of pre-labeled sample bottles. Scrape a 

small amount of soil from the side of the hole at the next 

elevation to remove material-that may potentially cross 

contaminate the sample. Dig out and screen enough material inti 

a clean bucket to provide a sample that will fill the sample 

bottles. Fill the sample bottles from the bucket, cap them 

tightly and place evidence seal tape on each cap. Place the 

bottles in the proper coolers for U.S. Testing and WHC and make 
sure they are packed in ice. 

5.7 Register the sample in the "Sample Log Form" and provide any 

necessary or interesting disruptions or observations. Fi 11 out 

the HChain-Of-Custody" forms and a "Sample Analysis Request 

Form" for the sample. Steam clean all sampling tools. 

5.8 Repeat steps 5.'6 and 5.7 until all elevations at the site are 

sampled. 

5.9 Select a new sample location from in the waste site, locate and 

stake the site. 

5.10 Repeat steps 5.2 through 5.9, continue to sample the waste site 

until all locations have been completed. 



NOTE: The testing laboratory can take a limited number of 

samples per week. Laboratory requirements must be 

coordinated as the sampling proceeds. Do not begin a 
sample excavation unless all samples from the excavation 

can be handled by the laboratory within the shelf life of 3 

the sample for the type analysis to be completed. (Five 

days maximum) 

- 
NOTE: Any deviations from this procedure will be noted in the- 

USE Representatives Log in detai 1. 
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Loo Form 
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SHALLOW SOILS SAMPLING 

Third Party Inspection Checklist  

For comments put 1 ,  2 ,  3 ,  ... a t  the point the comment applies and 
w r i t e  the comment on the back of th i s  sheet. 

Inspection Checklist  

*Sample location iden t i f i ca t ion .  

*Oate/Time sample taken. 

*Correct measurement f o r  sample 
location. 

*Tools were cleaned before 
sampling. 

*Sample mater ials  taken from 
the proper depth. 

*Seal tape applied t o  sample 
bot t le  caps. 

*Chain-Of-Custody Form and Analysis 
Request Form perpared. 

*Geologist sample taken. 

- - 



APPENDIX B 

ANALYTICAL RESULTS 



TABLE B.1. 

Const i tuent  
Name 

ACETONE 
ALUMNUM 
AR1248 
AR1254 
ARSENIC 
BAR I UM 
BERY LAM 
BETA 
BIS2EPH 
BUTBENP 
CADM I UM 
CALCIUM 
CHLORID 
CHROMIUM 
COPPER 
D I  EPHTH 
DMMENAP 
FLUORID 
HXDECAC 
I RON 
LEADGF 
LOALPHA 
MAGN ES 
MANGESE 
MERCURY 
METHYCH 
MOLSULF 
NC17HC 
NC27HC 
NICKEL 
N ITRATE 
OCTDCOL 
PENTRCO 
PHOSPHA 
POTASUM 
SELENUM 
SILVER 
SODIUM 
STRONUM 
SULFATE 
TRIBUPH 
TRICENE 
UNKALI 
UNKNOWN 

Key t o  Const i tuent  Names i n  Data Tables 

F u l l  Name o f  Const i tuent  

Acetone 
A1 urni nurn 
Arochl o r  1248 
Arochl o r  1254 
Arseni c 
Bar i  um 
Bery l l i um 
Gross beta 
B is  (2- ethyl  hexyl )  ph tha l  a t e  
Bu ty l  benzyl ph tha l  a t e  
Cadrni urn 
Cal c i  urn 
Ch lor ide  
Chrorni urn 
Copper 
D ie thy l  ph tha la te  
1,6-Dimethyl-4- (1-methyl ethyl) naphthalene 
F luo r ide  
Hexadecanoi c ac id  
I r o n  
Lead by GFAA 
Gross alpha 
Magnes i urn 
Manganese 
Mercury 
Methylene c h l o r i d e  
Molecular s u l f u r  
Heptadecane 
Heptacosane 
Nickel  
N i t r a t e  
1-Octadecanol 
Pentatr iacontane 
Phosphate 
Potassi um 
Sel en i  um 
S i  1 ver  
Sod i urn 
S t r o n t i  urn 
S u l f a t e  
T r i  buty lphosphor ic  ac id  
T r i c h l  o roethy l  ene 
Unknown a1 i phat i c hydrocarbon 
Unknown 



TABLE B. 1. (contd) 

Const i tuent  
Name F u l l  Name o f  Constituent 

VANADUM Vanadi um 
ZINC Zinc 
167TNAP 1,6,7-Trimethyl naphthalene 
236TNAP 2,3,6-Trimethyl naphthalene 
27DMNAP 2,7-Dimethyl naphtha1 ene 



SEDIFLNT SNFLE ANALYTICAL RESULTS PlBOVE DETECTION LIMIT 
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ALPHA I 
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S W A T E  I 
RUORID I 
/c€raEI 
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ONSTITUENT 
NPM WITS 

ORECTION 
LIMIT 

SCrYPLE SNFLE SPEYPLE 
WTE 316001W M E  316001[]03 WTE 316001[104 

BETA I 
ALPHA I 
B E R M  I 
m I  
ZINC I 
WCIlM I 
MI lM I 
m 1 l M  I 
cl-fowl 
SODIlM I 
NICW. I 
m I 
v m  I 
W I  

w M9N(;MI 
u FOTASlM I 

IRDN I 
PRSENIC I 
m y  I 
MaGNES I 
LEPOGF I 
m a  I 
NITR4TE I 
SWATE I 
RMRID I 
CKORID I 
































