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Octobor 32 ,  1992 

Subjectt BKCAVATION PaRMZT XZQtJI!!~T 

Nina : 

Enclosed you will find a (1) sanipling and analysis p lan  Eof 
the ~ol,lection o€ soil surface and subsurfaee uamgles behind 
TA-3-30, and ( 2 )  resulks of a o i l  aurface samgloe eollaeted 
back in August of 1992, Please use t h i e  ineozmatlun ~ E I  my 
app l i ca t ion  for an excavation p o r n i t ,  ad WCI are planning to 
collect: imre subsurface damglea at: t h i s  site, 

We found up to 13,500 ppm Ng, 700 ppm Pb, 35,000 gpm of 
total petroleum hydrocarbona, gpb l a v a l e  of: VOCla  (acetone 
and l,l,l-?VTE), 1,55 gCi/g Pu-239,240, 0,036 pCi/g Pu-230, 
189 pCi/fi of H-3,  and 3 , 7  ug/g total U ,  

This area has been regortad to EPA and WED, as well LIB 
being reported in v s r i o u a  newsgagare, Therefore, a high 
priority to clean it up ASAP haEt been giver1 by the 
Laboratory, For thia reason, plana@ glace an X-URCIGNCY on 
the excavation process, Thanks! 

Philip R, Fresquez, Ph,D, 
Environmentnl Soil Scientiet 
Environmental Protection Group 
667-0815, MS K490 



Ed Griggs, CLS-DO, MS E525 O C t O b e t .  2 2 ,  1992 
Ron Conrad, EM-8 I{4 9 0 / 7 - 0 8 1 5 

P h i l  Fresquez, EM-8 EM-8192- 
COLLBCTION OF SOZL S M L E S  AT SWMU 3-010(a) 

On August 26, 1992, the Environmental Protection Group (EM-8) 
collected two soil and three sediment samples from Solid Wasto 
blanagement Unit (SWMU) 3-010 located directly behind building 
TA-3-30, Two (soil) samples, collected at the 0 to 3-inch- 
depth, were located (sample 1111 at t h e  top of the elope within 
an obvious mercury (Hg) contaminated area ( i , e , ,  the Hg WQB 
visible on the s o i l  surface) two feet: away from the western 
edge of the TA-3 fence line, and (sample # 2 )  approximately 27 
feat down gradient of t h e  Eiret: sampling point (Figure 1) , 
The other three (sediment) amplee  were collected at the 
sediment/tuEE interface along the length oE Q drainage channd 
down (stream) of the Hg contaminated areat smgle 145 was 
located i n  the drainage channel directly below t h e  Hg site, 
and samples i t3 and it4 wore located in the drainage channel 
approximately 31 and 63 Eeet down (atream) from sample 
location # 5 ,  respeckively, 

A l l  soil/sediment samples were acreened €or  gross a lpha ,  beta 
and gamma activity before thay were eubmitted under full 
chain-of-custody documentation to the Environmental Chemistry 
Group (a4-9) , Sample ftl, where visible signa of Hg were 
evident, wag submitted fol: analyah of t o t a l  lig and Be, TCLP 
metals, total U, Pu-238, Pu-231,240, H - 3 ,  volatile organic 
compounds (VOC) total pstrolaum hydrocafbona (TPH) and 
polychlorinated biphenyls (PCBla) I A l l  other soil/sedfment 
samples were submitted for metal and radiochemical analysis 
o n l y ,  All locationa oE the samgLe gohka were surveyed and 

Enclosed you will find a l l  oE the d a t a ,  C3ross alpha and beta 
activity for all soil/sedimerit aamglea measured t3 pCllg and 
<I7 pCi/g ,  respectively, Four eoil/aodlment e m p l e a  measured 
<1,30 pci/g for gross g a m  activity, and one soil sample 
(sample 112) meclsured 5,65 pCi/g4 

Total Hg levels (ae meaaured with an xdray fluoro$cenea 
instrument) measured approximately 13,500 pgm i n  s o l 1  eample 
~ i ,  Results from m!-9 BhoW t o t a l  Htf levels i n  ao i1  sampled 111 
and #2 at >2000 and 1,7 ppmr r~8geCtiv&f, Total Hg levels in 
the drainage channel measured 2,9 ( d m g l a  1/51 I 0 1 0 5  (Bample 
U 3 ) ,  and 0,002 ppm (sample 114) Leveld of total, E\e and 
uranium i n  a l l  soil/sediment earnpled Wore at: background 
levels b 

fixed to FZblAD maps1 



Ed .Griggs - 2 -  October 16, 1992 
Ebl-8 t 92- 

TCLP metals, Bar Cd, Cr, Pb aiid Hg, in all fioll/sediment 
samples Were below EPA action lovalej khe highest Hg level was 
detected in sample 112 at 23,l ppb ,  EPA action levels &or Hg 
i u  0 1 2  ppm, 

Total petroleum hydroccrbon lavele in sample 111 measured 
37,000 ppm, No PCBIs were mcnclured above detection lirniks, 
Two V O C l o ,  acetone (36 ppb) and l , l , l - ~ r i c h l o r o o t h a n e  (160 
gpb) , were detected at; ppb lo*mlaj  these levels a m  € o r  below 
EPA action levels, however, 

Soil sanrples collected from the hillside (samples I11 and H 2 ) ,  
and one sediment: sample (115) had conconbrations O C  11-3, PU- 
239, Pu-239,240 above upper l i m i t :  background levels Sample 
% 2 ,  f o r  examale, contained 189 pCilmL of H-3 ,  0,28 pCi/g of 
Pu-238 and 1.55 pci/g of Pu-239,240, Upper llmil: background 
levels (mean + 2S,Dl) for H - 3  is 7 , 2  pCi/mL, for Pu-238 it L B  
0,005 pCi/g and fo r  pu-239,240 it i e  0 , 0 2 5  pCi/y, The other 
two sediment samples (H3  and 114) collected in the drainage 
channel did not contain radiological containinants above upper 
limit background concentrationa, 

PF:RC/gr 

Cy:  Cal'Martell, CLS-1, IYiS ES2S 
' 14ike Saladen, EM-8, 14s K490 

Dave McInroy, EM-13, MS M992 
ER Records Processing Facility, MS 14707 
Circ, File 



FXQURB 1, LOCATION OF 3033 AND SEDSMENT SAMPLZNQ POINTS AT 
SWXU 3-010(a), 

BUILDING TA-3-30 (SM-30) Parking 

Road 

Sample 

Sample 

H2 ( 2  Et, from fence) 

it2 (30 E t ,  from Eenco} 

Drainage Channe l  ( a 7  E t ,  from fence) 

Sample H5-32 f t , + S a m p l e  1134-33 f h b  Sample I14 



Prepared for 
Los klamos National Laboratory 

by 
I C F  Kaiser Engineers 

Under Contract 9 = % S * 2 = Y 5 3 4 8 = 1  

October 23, 1992 
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lt0 INTRODUCTION 

This Sampling am! Zenediat?cn ? Z A I I  !StEPl is prepared E O  addr.95 
rha rcmadiation of coxaminatsd soiZs bund a t  Building TA13.10 
( S b l - 3 0 1  at Los Alamos National LabaraCcjlr] ( M L )  , The c u r t e n t  understanding is char, mercul?/ In the  dominant contaninant se 
concern at t h e  s i t e ,  
1,s to determine the vorticai and laemral extent: of the mercQtl'/ 
contamination and prov ide t he  data that: w i l l  be used t o  select 
and implPment a remedial acthon a t  t h e  site, 

I 

The ptimary objadt?'rs of t h e  sampling' plan  

WNL's objecti'res are understood t o  bel 

0 Determine che extent: of the rnetteut?! contamination at: 
solid 'Aaste Management Unlt 3 * 0 1 0  ( a )  , T~4.30 I 

I Evaluate remedial alternativeg t o r  cleanup of met'cQr,'a 
concaminaced s o i l s  and select an alternati're for 
innediate irnplefleneationt and 

0 

0 Verity that there at'e no teleaaea Etom the Site causing 
water quality standards t o  be exceeded at: t h e  
conclusion of temedlation, 

This SRP is organized in t he  following manner:, 
provides a description of! the s i t e ,  a br ie f  eumn\aw of the 
regulatory issues, and a summaw o t  t:he redulcs obtained from 
previous sampling and analysis conducted by tANt at this site, 
Section 3'0 describes the fa te  and Wansport: pathways and the 
remedial objectives that: a p p l y  to t h e  contamination found at the 
s i t e ,  These remedial objedCi?reg W.112 quantify the cleanup lave1 
a t  t he  site, 
remedial alternativee appl ic&le  to the  eike, ThetJe remedial. 
alternatives are given a preliminary acreen.lng to identify the 
candidate alternatives, The candidate alternatives are thoge 
alternatives having the greatest: pogsibility of e u c c e a ~ f u l  
implementation at the s i t e ,  Section 4,O cont:aj,ns che sampling 
plan with a description of t h e  numbere, locatione, types of 
samplev that w i l l  be collected, and the  analytical procedures 
that  w i l l .  ba used, 
during sampling activities W i l l  be used Lo achieve the 
Laboratory's objectives, 
alterr,atives identified i n  Section 3 , O  w i l l  be evaluaLed and 
analyzed and how che  selected alternative will be implementedl 
The appendices contain t h e  Quality Assurance Project Plan 
( Q A P j P ) ,  t h e  Health and Safe ty  Plan (H&S?) ,  the Data Management 
Plan (DMP) I and the Standard Operating Procedures (SOP) t h a t  4 d l l i  
control site characterization and temadiationl 

1 

Section 2,O 

Section 3 , O  also p?%sent:e an evaluation of t h e  

Section 5 , O  describes how the data collected 

Section 5 , 0 desctibes how the 



2 . 0  bACXGR013ND 

This sec t ion  prwides  a brie!! h i s t z q  of t h e  s i t e  and a s m r i ,  
of the zssUlCs of rscent  soil and sediment samplir,g a t  t h e  s i t e ,  
S e c t i o n  2,1 summarizes the  s i t e  h i s t o y i  and regulator)  
involvement w h i l s  s x t F o n  2 . 2  summarizes the  r e s u l t s  cf the 
previous sampllc?, 

2 .2  Hie t o r y  o f  Site 

The s i t e ,  as s h o w  I n  Figure 2-1, W ~ S  h i s t o r i c a l l y  used f o r  
disposal  of  waste v a c u w  pump o i l ,  some of which was contaminated 
with mercury, i l ispasal accur tcd  b y  dunping the wascle a i 1  on the  
ground su r face ,  Ldt9r ,  o i l  was pumped from Building T A - 3 - 3 0  and 
discharged from a p i p e  t o  the ground su r face ,  The disposal area 
1,s located a t  the c3p of a s l o p e  which drains t o  an ephemeral 
stream channel flowing t o  TtJomile Canyon, The disposa l  area 
appears t o  be Located a t  the t o p  of a drainage feature leading 
coward the  scream channel, a t o t a l  area of l eos  than 300 square 
f e a t ,  The s i t e  is l i s t e d  a s  a S o l i d  Waste Management U n i t  (SM4Ul 
3.010 (a1 under che Xesource Conservation and Recovery ACC (RCRA) 
and is being addressed by tANL's Environmental Restorarlon (ER) 
Progrm, 

Recant e ros ion  of s o i l  has exposed s igni f icant  and v i s i b l e  
amounts af rnercu-ry, 
s o i l  s u r f a c e ,  In rssponse,  tj'wL i r , i t ia . ted prelimharry refiedial 
ac t ions  t o  control  and conta in  contamination a t  t he  s i t e  and t o  
prevent any addi t iona l  exposure of subgurfaco contaminants, 
These ac t ions  included sampling t o  deeine the area of 
contamination, divers ion of mnofe away from af fec ted  areas,  and 
covering the  s i t e  w i t h  impervious materials t o  prohibi t :  fu r ther  
erosicln of contaminated s o i l ,  

The mercury appears as small globules a t  che 

Although the  s i t e  i s  being addressed by t h e  ER Program under 
RCRA, t h e  site I s  a l s o  reyulaced by the New Mexico Water Qua l i ty  
Concrol Corrardssion (WQCC) WQCC regula t ion  Section 1 - 2 0 3 , A  
requites t h a t  a9 soon aa poes ib la  a f t e r  learn ing  of a discharge,  
the  owner/operacor of a f a c i l i t y  aha l l  take such cor rec t ive  
actiolns as a re  necessary o r  appropriate t o  contain and remove o r  
mitigate t h e  damage caused by t h e  discharge,  Further,  the 
d ischarger  must  submit a corrective action report t o  the New 
Mexico Environment Department ( N M E D )  a f t e r  learning of the 
d ischarge l  
approval by the  WEDd 

T h i s  SR? is being prepared i n  reeponm t o  khe requiremento of t h e  
WQCC, Because the s i t e  is a l s o  a SW, actions taken t o  
i nves t iga t e  aad tcmediate the s i t e  will also be cons is ten t  with 
the  requirements of the ER ProgtM, 

The co t r ec t ive  action report: w i l l  be reviewed for 

2 



P i g t i t s  a 4  

Location Map from F’PUD 

Not available until w/o Qc:3be!: 2 5 ,  

3 



2 . 2  ;Iasults  o t  Previous Invsetigations 

To gai:: B betr -er  understandlr.? c!! the contamization present a: 
the  S L ~ B ,  LSLNL collacted SOLI and sediaent samples a t  E i v e  
1 o c a t ; x s  on August 2 6 ,  1 9 9 2 ,  
shown s:: Figure 2 - 2 ,  Sample 1 wag colrecced at a dep th  of 0 :,a 2 
inches i n  an area of obvrous merl=ut./ cx t aminac ion ,  Sample 2 was 
c31les:sd a t  a depKh of 0 t~1 3 inches a: a loca t ion  approximateiy 
2 7  feec downslc7e of Sample 1, 
gediment/tuff incar face  i n  t h e  s t r g m  channel downsLope of Sample 
2, Sanpla-s 4 and 5 were collected a t  tP,e sedlmenr/tuff i n ta , r tace  
at: locacions appxximarely 45 and 63 f e s t ,  r e s p s c t i v e l y ,  
downstteam from Sample 3 ,  

The 1ocac:onu of! the  s a p l e a  are  

Sa1np1s 3 was co l l ec t ed  a t  the 

Sample I, because of its Location in t h e  waste dispoflal a rea ,  was 
analyzed for a f u l l  range of contaminants, 
analyzzd t o r  to ta l  mercur!, t o c a l  berilLium, t o x i c i t y  
charac:eristic leaching procedure (TCLP) metals,  t o t a l  uraniLT, 
isotopic plutonium, tr i tfm, volat;iLe organic compoundsr t o t a l  
p e t r o l e m  hydrocarbons ITPHI I and polychlorinated biphenyls 
(PCBsI, 
radionucl idesl  

This sample was 

The remaining samples werg analyzed f o r  heavy metals and 

The mercur), concentrat ions i n  Samplea f. th rough 5 were 1 3 , 5 0 0 ,  
1,7, l , g r  0,05, and 0,002 rng/kg, reupee t ive ly ,  
i n  Sample 1 a t  37,000 n\g/kg, Cornplate a n a l y t i c a l  zeeults a m  
provided i n  Appendix A ,  These rasults conf!im t h a t  mercuz?! is 
t h e  coataminant of principal concorn a t  the site, Radionuclides l d d d +  

m m  a c t i o n  Levels, 
detected a t  the disposal area  (Sample 1) , 

TPH wad present 

c L 4 , U  

fi *i Ckgsaund-ca  ncent-rabim-and organieEt and PCBa 
pt, :,L i Elevated lovels of TPH w e r ~  

3 0 XHITXhlt EVALUATION 

This sactfon d iscusses  the  conceptual site model, the remedial 
objectives and a prelfiminary evaluation of! remedial a l t e rna t i4 reg l  
Section 3,l discusses t h e  conceptual s i t e  model. and the  potential 
migration and e.xposuze pathways, 
remedial objectiqles t h a t  the selected rsmediai alternaki 're will 
have :o meet, Sect ion 3 , 3  conta ins  a ptellminar)' evaluation of 
the  teaedla l  alrernr7tiVes 

Section 3 1 2  present9 the 

J ,I, doncapttial S i t s  ~ o d a l  

Conceptual s i t e  models dovetibe the potential goureee of 
contruninacfon, p o t e n t i a l  migration pathwayti! for contaminants 
released !!tom rhe sourcer and subaequmt hunan heaLth and biota 

4 
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exposure p o i n t s  and pathways, 
as a basis for planning the propofled field I n v e a t i g a t l o n s ,  

The conceptual. sice model serves 

Figure 3 - 1  prssents the cmceptual s i t e  model and exposur. 
pathways and potencial recepeors ,P3r the contaminants found at 
TA-3-30, Only a limiced :,umber of p o t e n c i a l  migration and 
e x p o s u r ~  pathways arp cocsiderd t3 be significant at t h e  s i t e ,  
The relative significance 92 aach e.uposure pathway is  indicated 
on the oite model, 
ir.clude the domisanc scenarios for risk assessment, According1 if acteptable r i s k  levels can be dsmonstrated for thege pachway 
then acceptab le  risk levels will be mes for all exposure 

The exposure pathways deemed significant 

pathways I 

A brief description of each column in Figure 3 - 1  is provided 
below, 

The sour= is ebe potential mode for release of 
contamination i n t o  t h e  mzgracion pathways, 

Yl 
' 9  I 

The 
which contaminants may move from source to rec~ptoct's 
(e,g,, mercury may *JOlatiliZ@J 

t?& *hway is! the snvironmental pathway by 

b 

Y 

o w r e  is the  precise mechanism by which exposure 
Z u r g  (e,g,, ingestion of s o i l )  , 

are human and other receptors that may come 
in contact with a contminated environmental medim 
(e.g,, site workers having direcc dennal cogtact with 
contaminated soil during excavation activitiee), 

s j  is the anticipated importance of 
the identified exposure pathway r e l a t i v e  to other 
exposure pathways at the s i t e  ( e l g , ,  the potential 
significance of exposure t o  contaminated soil may be 
high relative to exposure from ingestion of! 
contaminated groundwater) I 

The dominant exposure pathways are expected t o  be dermal contact 
or ingestion of s o i l  material and expoaute to volatilized 
mercury, 
at 2 5 O C )  acd volatilized mercury couZd be inhaled by workere in 
ehe viciniey of the site, 
has been reduced by covering t h e  Y i t e  with plastic, 
covering should also serve Lo reduce volatilization of any 
organic compounds found ar. the site, 
health risk through dermal exposure and ingestion, 
pathway will drive a riskabased standard f o r  rnercuq in so i l s ,  

Mercurl has a relatively high vapor presaure (0,0018 mm 

As an interim measure, volatilization 
This 

Mercuv is a potential 
The ingeetion 
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1 Infiltration t o  groundwater is not  e x p e c t e d  to be a major 
' \  

e.xposura pathway Elemental mercury is relat FVely ineo1uble and .I 

has a h i g h  surface tension, The h i g h  surface tension impedes t h e  
I 1  '1 

mercury from "wectingit the soil surfI~c~3 and migrating through t h e  
vadose zone, 

ti I 
site visit, 

r'r 
t h e  surface soils, 
censiorl i t  is nor: anticipated that extensive migration of! nerW?j 
into the yubsurface environment will occurl Further, 
infiltration at the site 1s w p e c t e d  to be low and should 
minimize the potential for vs tc i ca l  migration, If data co1:ected 
during the sampling activities hdicate vertical migration cf 
me tcu r ! ,  the conceptual model wzll be modified, 

The high surface tension was avldent duzing the 
Tha mercury was obsetved as tiny silver droplets In 

Based or: t h e  low solubility and high surface 

The low solubility and high  surface tension o €  mercuq also 
reduce t h e  potential fo r  e.uposuze from fiurface water  runoff, 
initial sampling results are consistent . r i th  t h i s  model, The: 
concentrations of mercury in s o i r  and sediment decrease rapidly 
with distance from the disposal areal Concentrations i a  t h e  
sediment sample Eurthest down the stream channel appear.: E O  be 
wichin the background range € o r  mercuryl 

The 

3,2 Ramadial Obj sct ivsa  

The rclsults of the conceptual modal evaluation euggest general  
objectives that must be addressed a t  the s i t e ,  The first: is 
protection of human health etom exposure to rnercurry in 
conr.aminaced s o i l .  The second is protection of sutface water 
quality downstream of the s i t e ,  
addressed through use of applicable standards for merculry in 
environmental media, 

mrcury  levels in soil that are pr;'otective of human health can be 
established through pertomance of a detailed, site-specific 
human health risk assessment, Because the site is relatively 
small and easily accessible for remediation, a conservative 
cleanup standard can be appl i ed  in lieu of performing a 
quanriracive r i s k  agsegsmentI Because t h i s  s i t e  is a SWtITv, rho screening action levels ( S A L S )  contained in the Installation Work 
Plan f o r  Environmental Restoration (ZW) at W were canaidered 
i n  aelecting a cleanup l e v e l ,  The SAL for  mercury i n  s o i l  in the 
1392 W P  Fa E O  mg/kg, 
consertatiwe assumpcions f o r  human exposure assuming a 
residential scenario, 
conserJative, it w i l l  be used Ear a s i t e  of t h i e  magnitude and 
w i l l  ensure that the site is remediated to comply with NM Water 
Quality Control C o m i s s i o n  Regulations, 

Levels of mercury in water that are  protective oE t h e  environment: 
are contained in the water qua l i ty  btandatds developed by t he  
WQCC, The applicable standard for mer:duF/ in water dlschar'ged Is 
2 ug/L (WQCC Rogulations, Part: 3 ,  AUyu~ll: 18, 2991) , This water 

These objectives w i l l  be 

The S A L S  W Q ~ Q  developed baaed on 

While this lsvul for: cleanup is overly 
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cpJalic,y standard cannot be directky related to an equivalent 
concentration of metclip; in soill 
the  water quality standard will bs svaluatcd at c m c l u s i n n  of 
s i t e  rsmediatign Dy monitoring wr7Cgr Tdaiit)' downsLteam of the 
site during p e r i d s  clfI runoft  r a the r  t h a n  by establishing a a o l l  

Ad a result, compliance with 

cleanup level, 

The h k w  Mexico Natec quality Conem1 Cmtnissicn Reguiatfond also 
prohibit disposal o!! zefuse in WatsrCQutge (WQCC Requlatlonel 
Part 2 ,  august 1 8 ,  1991) , The r:amsdhl object lbtes  f a r  t he  Elite 
w i l l ,  thereforer addrcss ranoval oe a l l  waate matetial at t h e  
site f r o m  t h e  watercoursel 

The sampling and analysis strategy described in Section 4 , O  
proposes analysis !!or metals other t h a n  merdur!,' at: h i g h l y  
cmtaminated areasl 
their: corresponding SAL in the IMP, the cleanup 1weL Cor each 
will be established to ensure tha t :  t h e  water quality ataiidard f o r  
these metals will be met i n  water downstream of t h e  site, 

I€ any of! thege metals a t e  ptesent  above 

In s w z y ,  the follo'rring temedial o b j a c t f v a e  will apply  to t h i $  
sitst 

* Prevgnt human expodufg to a l l  Eloils contaminated with 
mercury ar. a level above 80 mg/kg, 

Prevent migration of! rnercuz?j or other: metals gram the 
site a t  levelg that would cause water qality standards 
to be exceeded downstream of! the site, 

Zemove waste from watercourses at t he  site, 

3 43 PrslFminary Evaluatioa ot RcmsdjlaZ Xlkarnat ivea  

The objective of this section Is to provide a preliminary 
FdentiCication o f  technologies that are applicab1,e and may be 
implemented at TA-1-30, 
t h e  applicable remedial technologies t o  those candidates with the 
most promise for succegs a t  the site, 
discussion napplicable" is  used Lo ref!ef to the  s u i t o  of remedial 
technologies thar. could be uaed at the sitel "Candidate" is used 
to refer to the reduced s e t  of promising technologies, 
nAppropriaten is used to refer to those technclogies recommended 
for further consideration and possible implementation at the 
site, This preliminary identification of candidate remedial 
technologies has been developed t o  deternine data needs for t h e  
various alternatives. 
experience that will be specifically referenced when data 
evaluation is completed, 

Screening criteria are  ueed to reduce 

In t h e  following 

The infomtion is based on past 



the  c t r r e n t  s t a t e  of Paowledge about the  site, The u p f r o n t  
decnzninacion o!! the data needs o t  t h e  various technologies 
allows the a p p r q r i a t e  data t o  be c s l l e c t e d  as tne f i e l d  work is 
pccrf3mad; :hereby toduciny t h e  IfkeSihood of having t~ r2 tuzE  t o  
:he f i a l d  t o  co l l ec t  addiriona: data once t h e  f i n a l  remedial 
:ochnolo?ies t~ be employed at: t h e  site a r e  k m w n l  Howeverr i C  
:he 0, i s ld  data c,sllecr,ecl as part  c t  chis i n v e s t i g a t i m  suqgest 
:hat a l t e rnacc  :?chiologies may be mor? p r o m i s i n g ,  a d d i t i m a l  
data needs may ce i d e n t i f i e d ,  

Bassd on ptel iminar( l  sampling and s i t e  h i s t o r i ,  mescuty is 
expected t o  be che cmtaminant  ol! principal, concern a t  the site, 
High l e v e l s  of t o t a l  petroleum hydrocarbons have also been 
identifiedl 
mcrcur-1 and other inorganic  constituents and the t 3 t a l  pe t ro lom 
hydrocarbons, Sased on t he  pze'lioue samplFngr s i r e  h?sLo??!, and 
s i t e  v i ~ i t g ,  tho c m t a m i n n t l o n  appears t o  be r e s t r l c t e d  t o  a " h o t  
sFot"  where d i recr  d i scharges  occurredr  
from a pipe and, p r i o r  t o  the i n s t a l l a t i o n  o f  the pipe,  from hand 

Additional s m p l f n g  and analysis w i l l  focus on 

These discharges came 
d i  sposai , - 

From an assesstnent of t h e  t+nes of c o n e m i n a t i o n  present a t  the 
site, i c  is concluded that: mercuty i a  present: a t  concentrations 
t h a t  could p o t e n t i a l l y  pose a thraar. t o  human heal th  or t h e  
snviromnent, Mercuq levels in t h e  d o l l  are of concern becauge 
of t h e i r  po ten t i a l  f o r  direct :  con tac t  (ingestion of! s o i l )  or 
v o l a t i l i z a t i o n  i n t o  t h e  a i r  pathway ( Inha lc i t i onL  
concentrations of nezcutjr a re  we11 above t:ha S A L l  
appears t h a t  the cooaction a l t e r n a t i v e  would resulL I n  
unacceptable leve ls  of! :Askr 

cuea io  d nil the No=Aakion A l k n m k i  Vfi 363.2 

Soil, 
Therefore,  It: 

3 4 3  43 -- 
Three general  classes of! responee acciona were Identifled f o r  
t h i s  site, These classes a t e  removal and treatment/didposall 
isolation, and i n = s i t u  t reatment ,  Technologies w i t h i n  these 
c l a s s e s  were reviewed t o  identify those that  wer'a appl icable  t o  
the  contaminants ar. this siter namsly rneltCuq,' and petroleum 
hydrocarbons, 
i d e n t i f i e d  i n  Tables 3.1. through 3 . 3 ,  

Thess t e c h o l o g i e a  and appl icable  ContminanLs are 
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Tabla 3.2 

Summary Tabla of Applicable Rmsdial Technologies 
f o r  Removal and Trsataent/Diapoaal 

Sunnnazy Tabla of Applicable Remedial Techaologiaa 
for Isolation 

Table 3 . 3  

S m r y  Tabla of Applicable RemsdiaZ Tschnologiea 
for In=eitu Treatment 

I I 
Soil Washing Mereur!l/Petroleum Hydrocarbons 
V i t r i f i c a t i o n  Mercury/Petrolam Hydrocarbond 
Soil Heating Mercury/Petroleum Hydrocarbone 



The a p p l i c a b i l i t y  of an ind iv idua l  rsmedlal tachnology is 
determined by t h 2  nature of the contNnznationl Both inorganic 
and organic contaminants are found a t  t h i e  s i t e ,  Far t h s  
purposes of! a p r e l i m i n a r f  identification of relnedlal 

qual i ty  stanaaras W L I I  LI+: b L L G b  u J  -3moval of contaminat iun  SOUZCCF~ 
r a the r  than through cleanup of, wator, Technologies t h a t  addregs 
concaminatad water were, theref9,ter not addrseaed,  

-giss tha t  address contaminated soi ls  have . _-LA-, 

d - d - A d 3 1  nk4FctiVes f o r  meeting Water 
a l torna t ives ,  cecnnosul 
been identif Fed, The L C L L L C U - ~  -- J .  . .-,- . .  ;,, L, - " C  k,, _ .  

I n  t h i s  sec t ion  :he applicable technologies ptovided i n  Tablea 3 1  

1 th rough 3 . 3  are reduced by t h e  use of screening c r i t e r i a  t o  
provide a list of candidate  technologiesl ThI$ sdreening IS 
performed t o  be cons i s t en t  with t h e  procedureil i n  t h e  IW?, The 
candidate technologies a r e  Cul tha t  reduced t o  t h e  technologlea 
daented most appropriate  k r  t h e  siCe, 
technologies are those t e d k o l o g i e s  judged t o  have the g rea t e s t  
promise f o r  success a t  t h i u  g i t e ,  
te thnologies  tray change a d  the  f i e l d  work advance& 
technologies are reduced to those thought t o  have the higheet: 
l ikel ihood for use a t  the e i t e  so thaL the data requirements of  
these technologies can be ar? t t$f ied  w i t h  d a t a  generated th rough 
irnplsmontation of the  wotk p l a n ,  

Thee@ Happzopr i a t e ' l  

The  LEI^ uE appeoprlate 
The 

Even a p r e l i m i n a q  s c r e e n h g  of! t h e  many poss ib le  ro~lponee 
actions t o m i r e s  formulation of remedial action goald and 
objectives, Remedial o b j e c t i v e s  wet@ Identified i n  Section 3 , 2 ,  
I n  addi t ion  t o  these primt-y goalsr there a re  a numbel: o f  o the r  
grlals t h a t  mu5t be Conaidered, fleneraLly, these Becondar') goals 
addtess the r e l a t i v e  d e s i t a b i l l t y  of! reeponse a l t e t n a t i u e s ,  

After i d e n t i f i c a t i o n  of! specific goals reLatad t o  t he  r e m d i a l  
action, c r i t e r i a  ate developed t o  provide a tiIeans of assessing i f  
these qoals are being metl 
subjec t ive  i f  the  c r i t e r i a  can be e.upraaf3ed i n  q a n t l c a t t o e  
terms, The screening c r i t e r i a  a t e l  (1) e f fec t iveneae ,  ( 2 )  
intplementsbi lFty,  and (3) c o e t ,  as d l ~ l c u e ~ t o d  below,  

This aeseeement can be made leas 

Tecjha.,drl E f f ~ c ~ i v ~ n ' ~  Technical ef!!ectiueness c r i t e r i a  a re  
based on the  ability of an altefflative t o  meet mmedial ac t ion  
goa ls ,  

4 

Only technologleg capable of meeting the  remedial 
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objectives developed in Section 3 , 2  with an acceptable level of 
risk are considered. 
efiecriveness is detemined by the uncertainty involved in 
meeting these abjecrivss, ! . , e , ,  the re1iabili:y of a t2chno1ogyl 

A gsnetal goal shouid  be t c )  selec': methods that are effective i n  
meeting t he  mrnedial objoctivss wltk a high degree of certainty, 
The ability of an altercstive t 3  meet :he objectives should be 
assessed by comparison of required pereomnce with typical or 
expecco-d performance, Assessment o f  afEecclveness is expressed 
by :he following criterion: 

Therefore, consideration of technical 

The required technical perfcJrmance of! a ramedial action 
should be within t h e  c'lpical range of opesating perfomnce 
for that a 1  ternat ive . 

3mpIsmratability, Implement&ility criteria should addre'' si'eD 
specific conditions that may impact implementation of the 
remedial action. 
from requirements f o r  rracerials or conditions which may not be 
present at the s i t e ,  
chosen chat do not require materials or conditions not readily 
available at t h e  site. 

?Lpically, implementability concerns result 

Remedial alternatives should generally be 

This goal !s reElected h t h e  Eollowlng 
criterion: 

The selecced remedial technology should not be significantly 
impacted by site conditions or resources, 

Effrcti vena(Lb . Cost criteria are based on the overall cost 
of implementing a response action, 
to select t h e  response action with the loweat overall cost, 
Because other important factors m y  be overlooked if decisions 
are based so le ly  on cost, selections should be based on cost- 
effectiveness, 
technical feasibility, reliability, technical performance, and 
environmental protection, 

In general, it is desirable 

Cost-effectiveness considers c o s t  as well as 

This section is not  meant to be a feasibility study and no 
detailed cost analyses have been perf!onnadl Cost ha8 been t a k e n  
into consideration only in a general way to arrive at those 
technologies that have the gzeatest possibility tor uee and 
guccess at the T A - 3  =@ site - 

33 
A goal  of response action selection should be to minimize cost: 
while meeting all other goalg, 
folLowing criterion: 

The mast cost-effective alternative should be eslpeted for 
implementation. 

This goal l e  expressed in the 

The candidate technologies a re  given below, 
technologies were identified through application of the three 

Candidate 
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inmobilization t e c k n i w e  that: ptodudeg quite indignieicadG 
rnercur(1 emissions t o  the  a i r l  I n  Japan ( t a t r )  e t a b i l i x a t i o n /  
soiidificarian with sodium sulC?de and t s r roue  chloride has been 
cansidezed a basic creatment method f!gr g o i l s  contaminated wiLh 
grea ter  than 1 0  mg/%g of mercury, i t  is as t imated  that: such 
:echno!.gJgy could cost a p p r o % i M t a l y  $250 t o  $200 per ton  for  t h s  
i x ,ob i : i zac i3n  o!! mercury contaminated soils 

Stab i l i za t ion  can occur i n  place, on s i t e  uaing t ranspor tab ls  
p m c ~ _ s s  equipment, o r  a t  ci fixedabase d iaposa l  f a c i l i t y l  
Equipment rewirements  a r e  Largely determined by the t..'/pe o f  
rn~:cin3 emplcyed, All systems consist: of! t h e  following steps1 

Mixing the  waste ldi th  t h e  trsatment ingredients  t 
e Allowing time for: the absorp t ion ,  g e l l i n g  r e a c t i o n ,  o r  

curing t o  take p l ace /  and 

DispositiDn of t h e  solidified product ,  

i n * s i E ' J  mixing of reagents  and ~ u 5 t e  has pzimari ly  been used f o r  
t h e  c losure of ponds o r  lagoons,  However, i n a s i t u  a l t o  c loaures  
have been performed on s o i l s ,  X n d t u  mixing of reagents w i t h  
soils has been accompllshed using  pneumatic v i b r a t i n g  nf!ingerus 
which feed and i n j e c t  t he  solidifying reagents  i n t o  the waste, 
The mixture i s  allowed t o  cure and remain in p l a c e ,  An 
a l t e rna t ive  i n - s i t u  technique uaes a giant auger which mixes 
s o i l s  and reagents ,  The auguring pracesa is repeated u n t i 2  the 
e n t i r e  contaminated b':lume is t r e a t e d ,  Xnes i tu  stabilization 
using the reagencs k e n t i f i e d  as appropr ia te  f o r  mercuri is a 
viable a1  t e r n a t i v e  I 

If the s o l i d i f i e d  waste is re turned t o  t he  excavat ion s i t e  f o r  
d i spos i t ion ,  increases  i n  waste volme a f t e r  treatment: must be 
taken i n t o  account.  Volume increases  may v a m  erom 1 0  co 100 
Dercent 
m!4v vra Excavation and removal of contaminated s o i l s  
is a i::?L!%opeb and well  understood technology, Succeseeul 
implernencation relies on s tandard  excavating equipment, vehic les  
t o  t ranspor t  the  excavated s o i l ,  and a permitted facility f o r  
treatmene/disposal.  

Excavation and red ispoea l  is no t  genera l ly  a prefer red  option f o r  
cleanups under the Comprehensive Envtronmental Respanae, 
Compasation, and L i a b i l i t y  A c t  (CERC'UA) (rrf . ) , Furthermore, 
excavation and removal of  contaminated waste t o  a hazardous 
l a n d f i l l  presents tk.e p o t e n t i a l  f o r  adverse environmental e f f e c t s  
caused by exposure t o  the excavated ma te r i a l  and raises the  
probabi l i ty  of r e l eases  r e s u l t i n g  from t r a n s p o r t a t i o n  acc idents ,  



criteria t o  the l i s t  of applicable technologies listed in Section 
3 , 3 , 3 ,  
instf:utional a c t i o n s ,  
health and the envirorflenc ky r e s t r i c t i n g  site access and 
restricting f u t u r e  use, 
institutional actions a r c  'celievcd to be encompassed by the data 
m c d s  of! the preferzed tec?'.zo?ogieul 
?valuate each technology and a summary 3f the data needs to 
address all the candidate tcchnologios are  discussed in Section 

The list of! candidate technologies does not include 
InsrittJtlonal actions protect: public 

The data  nesds rsqulred f o r  

The data requirements to 

Candidata technologies iden:?tled as having the greatest 
pocential for application a: t h e  sic@ ure stabilization, 
excavation/temoval, soil washing, cappin:, and t h e m 1  troataent, 
These eachnologies are described beLow, 

-, 
physically and/or chemically immobi1Lz.s contaminants In place, 
Other  t e a  sometimes used :ntarehangeably with stabilization are 
fixation, solidiEication, and encapeulation, 
macerials o r  reagencs for stabilization depends on such t a c t o r s  
as the availability of raw materiale ,  coec, Ghe ptocese vondor'g 
propriataz-1 position, and the tfsatabllity and compatibility oP 
t h e  waste w i t h  t he  reagents, 

Stabilizacion r a f s r a  to treatment processes that 

Selection of! 

Reagent$ that: ate often used to - 

treat wastes are: 
b Portland cement alone1 

b Portland cement / f l y  a g h j  

b tFme/fly ash1 and 

b Sodium sil!cate/portland doment o r  lime, 

These reagents, however, a t e  not: appropriate tot '  rnet'dur!. 
contaminated soils, 
waste matrix should generally be conaidared t h e  last tesort 
option when recoveq is eLChez' impoeBllble or imptactical, 
Howevet, i n  the real vrmld, It: l o  often the mogt: preferred 
alternative from che standpoint ot! convenience and shortdtem 
cost perspective, Several p r o p r i e t a w  immobilization and 
stabilization processee for mercury treatment: with demonsttatad 
effectiveness in soils and sludgeB ticive been identified by the  
U , S ,  EPA (refc) Thsse techniques are general ly  b a m d  on 
chemical fixation principles and involve mixing of! eontamirxtted 
soils with proptiecar!! chemicals, 

fmobilizatlon of mercur(1 in the s o i l  3r: 

The U , S ,  SPA (rmfb) has tecommended khat theee ptoeesses be 
emplopd only when recover!! of! mercur(l i d  impossible or nat 
advisable because af! tadioacthve or: ot:het harmful, contamination, 
Abaorption technology employing calcium polysulfide with zinc 
dust and sulfuric acid was found t o  be an exdallent: 
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Excavation, t r anspor t ,  and storage of contaminated waste presents 
a number o!! potential problems wlch respect c 3  implementation, 
Several additional investigarians ar9 naaded t 3  address the 
associated engineering considerations and Reeds, 

Excavation of '-,he contaminated so?! presen t s  health and safety 
conserns, Because of the potential hazard poaed by inhalation oE 
cmtarninaced dust, tsspiratoq protectim may be required for a l l  
site workers, :n adaition, dust suppression activities would 
havE to be employed t o  ptevent the sprsad  of contaminated dust to 
surrwnding areas 

Transpartation and disposal mgulatfons 
t rse  liquids in waste materials, The 5 
used to haul material would hav2 to be 
prevent contaminated s o i l  from escaping 
Trucks rould have to be decontaminated 
leaving the site, Transportation ragul 
s i z e  of trucks and loads that could be 

stipulate the absence of 
ruck beds on the trucks 
lined and covered t o  

f during transportation, 
after loading and prior t o  
,ations would dictate the 
used, 

soil w c r s h u ,  s o i l  washing is a physics1 and/= chemical. ~ r o c e ~ s  
whereby contaminants are removed from soils, 
contacted with liquid reagents to accomplish the washing procesa,  
This technique can be carried out In equipment that is designed 
far contacting excavated S o i l  with the liquid, or the washing can 
be carried out in-situ by applying or  injecting the liquid into 
the contaminated soil, After contact: with the ooil, the washing 
solution is extracted and treated for removal of the 
concaminants, After the contaminants are removed from the 
washing solution, the solution is available t o  wash additional 
s o i l s ,  In some cases mulciple washings are required to reduce 
the contaminants to acceptably low levels. In thoae cases where 
the s o i l  Is excavated pr io r  t o  waahing, the decontaminated s o i l  
is redeposited in the excavation area, 

An understanding of two basic mechanism by which contaminants 
are held within the s o i l  matrix is needed for effective soil 
washing, F i r g t ,  concaminants can ba held on the surfaces of s o i l  
particles through adsorption processes, Second, precipitated 
contaminants can be retained within the interstices of the s o i l  
particles, The relative influence of these two mechanisms of 
contaminant retention may vary considerably from site to site 
depending on site-specific conditions, Removal of contaminants 
from the soil matrix is accomplished by physical displacement of 
loosely held contaminants, by desorption of more tightly retaiced 
conzminants and by dissolution of precipitated contaminants, 

The most important parameters that influence the effectiveness of 
soil washing techniques are the organic matter content, initial 
water content, p a r t i c l e  size gradation of the soil, and the 
contaminant type for a given soil matrix, Organic materials have 
large surface areas that act as aduorption surfaces, Therefore, 

The a o i l s  are 
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high crrganic matter content makes It mote difficult to remove 
contaminants from the soil by a waohing procedure, 
( i , , e , ,  sandy) facF11:aLe the r m o v a l  of contaminants through so11 

Acid leaching solubilizes l~w concentrations of mercury In 
wastes/soilsl 
conducted first t o  rslease the mercuP1, tollowed by gludge 
dewaterug and acid washing t c r  con':urt all mercury to soluble 
i o n i c  €om in the leachate, which  requirea treatment by chemical. 
precipitation, 
t h e  U , S ,  E P A  ( r e f , )  and is an appropriate beat demonstrated 
available techno1og"l (BDAT)  ear Waates or Consaminated doils 
containing less than 260 mg/kg n ~ t . c U r [ ~  
incineration residues also is an effective method for removing 
mercufl from such residues, 

Acid leaching of mercurj'acontminated soils will require 
laborator'!. and €ield-scale t e s i t i n g ,  
Fndicat5s that :he cogt of such treatment my range between $200 
to $250  pet ton, depending 3n the nature oe the required chemical 
oxidation and precipitation proca~laes ( f a t c )  
laboratopt investigation is nesded to analyze t h e  application of 

Extraction of metal contaminants, dUeh a8 merduw, Erom s o i l $  can 
be conducted by complexing agents l i k e  anhydroud ammonia, 
Ammonia is an excellant complexing agent f o r  metals in aqueoud 
solution, I t s  strong tendency t o  donate a paiz. of electrong to a 
central, atom (Lewis Basicity) makes ammonia. a good ligand for: 
coordination with metal ions, 
($O,OS/pound in fertilitet glade)  with low cylindex: pmegufe ( L l 5  
ps ig  a t  22OC) and ample avaiLability, 

A racent  study (raf!,)  shows that: approximately 2 6  percent of the 
spikod mercurj, could be removed by anhydzoua m o n i a  in batch 
Soxhlet Wttaction t e s t s ,  
commercially available SupercrleicaZ Extraction (SCG) acteening 
system ( r a t , )  , 
the need f o r  investigating potencia1 extra6tion.enhancing ligands 
and other extractants to improve the performance of! this 
tachnology, 

Coaree s o i l s  

Washing 1 

:n csrtain situation$, chamical oxidation i s  

This technoloT:) has been examined in detail by 

Adid leaching of 

Preliminary asseesment 

A more dctai2ed 
this teChnOlOfl6 

Xt is a l s o  a low*c!oBt extractant 

The r e a ~ l t e  were verified by the 
The available oxperimetital data clear ly  Indicate 

The implementability of s o i l  washing as a technique € o r  cleaning 
contaminated soils dependa on the ability to effectively carrt 
out the following stepel 

b Colicact the soil particles with the waehing dolutionl 

b Flush and desorb contmtinance from soibr 

~ecovsr wash solution eollowiny dontact with s o i l l  



6 Separate the contaninants from the  washing so lu t ion :  

Recycl; washing solution !ar add i t iona l  contaminant 
removal; and 

Dispose of the concentrated contaminant waste,  

4 

Zn-s iEu  soil washing i s  o f t e n  considsrsd more economical than 
9xcavation and e x - s i t u  washing because the  excavation phase of 
the soil washing procedure is el iminated,  
i n  excavatio:: COSLS may be negated by longer cleanup timeR and 
t h e  c ~ s t  involved i n  rec!aiming in jec ted  s o l u t i o n s ,  

However, the savings 

-. 
percola t ion  off water through t h e  wa8te u n i t ,  The cover a lso a c t s  
as a physical barrier t3 keep  subsurface wastes i s o l a t e d  from t h e  
snvironment the reby  preventing fugitilre-dust: migrat ion,  Caps a r e  
cons t r Jc ted  ou’: of rsZat iq/ely fmpemeable mater ia l s  in a s ing le  
( a spha l t )  o r  mul t ip le  l aye r  ( c l a y )  design,  Caps are usual ly  dome 
shaped and i n c l u d e  a c a p i l l a r y  transporc b a r r i e r  and provisions 
f o r  ranoff  c o n t r o l ,  
against eros ion  o r  i n t rus ion  from deep rooted p l a n t s ,  

The purpose of surface covers (caps)  I s  t o  reduce the 

Caps o f t e n  contain f ea tu res  t o  p ro tec t  them 

A cover reduces t h e  i n f i l t r a t i o n  of p r e c i p i t a t i o n ,  Prevencing 
water Erom contact ing the contaminated s o i l s  will help  soil 
contaminants remain in place ,  If an e x t r a c t  t e a t ,  such as the  
ex t r ac t ion  procedure (EP), TCLP, or a water e x t r a c t i o n ,  is the  
c r i t e r i o n  by which the  c f fec t ivenese  of t h e  remedial ac t ion  is 
measured, then t h e  cover a l t e r n a t i v e  may not  be judged e f f e c t i v e  
fo r  c e r t a i n  a r e a s ,  The cover material w i l l  no t  change the  waste 
c h a r a c t e r i s t i c s ,  Therefore,  those concaminaced s o i l s  t h a t  
cu r ren t ly  have t h e  EP or  TCLP c h a r a c t e r i s t i e  of t o x i c i t y  w i l l  
ra:ain t h a t  characcer iac ic  under a cover,  A cover helps  preclude 
the possibility of a s torm event  providing e u f f i c i e n t  moisture t o  
c a u e  contaminant mic;ration, Thus ,  a cover provides an added 
measure of assurance over t h e  no=a:tion a l t e r n a t i v e ,  

The convex shape of the cover a i d s  i n  conveying p r e c i p i t a t i o n  
away from tha  contaminated zone boundaw, Gentle alopea a re  used 
t o  cont ro l  water runoff v e l o c i t y  and minimize e ra s ion ,  
layer  of soil is sometimes used t o  ouppott t h e  growth off shallow- 
rooting g ras ses  f o r  wind and water eroeion c o n t r o l ,  An inner 
compacted c l ay  l a y e r  i s  t y p i c a l l y  placed t o  achieve a 
permeabili ty of 10’’ cm/second or  less t o  r e s i s t  wates 
i n f i l t r a t i o n  from the  s o i l  l a y e r ,  Sand and/or grave l  l aye r s  o r  a 
synthetic drainage ne t  may be placed between the s o i l  and c lay  
layers  i f  t h e  cover is ex tens ive ,  The sand and/or gravel  layers 
f a c i l i t a t e  runoff from t h e  s o i l  layer, If burrowing rodents are 
a poeencial problem, a b a r r i e r  may be incorporated i n  the cover,  
A b a r r i e r  t 4 /p i ca l ly  censisko of a 1,5 to 3,O foot: l a y e r  of rip- 
rap over the  compacted clay Layer, 

~n ou te r  

A f l e x i b l e  membrane l i n e r  may 



also be included i n  the cap t o  Currhar decrease i n f i l t r a t i o n  of! 
s u r f a c e  w a t e r l  

, snaal t r e 4 W  A rscsn: U I S l  EPA c ta f ! , )  9t:Utly has determined 
that: r e to r t ing  o r  roasting tschcclogy can set-'& ad an efffscti're 
BOAT € o r  h igh  mercur!-contain?ng WasteEl, L r o l l  more than 2 6 0  
mg/kg o f  t o t a l  n e r c u r l l  These tachnoLogiaE4 are  c?tttployed by the 
ch lo ra lka l i  i n d u s t r l  I n  ths Unitad StatcEl, E'uztcper and Japanl A v e r t i c a l  multiszaae m a s t i n g  furnace tHerreehoft Furnace) waa 
used in Japan (ref,] :3 t t e a t  and mc!ovk~r merd!ft'j E m m  3 , 6 0 0  
tons/year  of  contaminated soilI The roasting f 'lrnace wag 
equipped w i t h  cmdensors  ( t o  tecovar tnarcUr')l, f l u e  {as cleaning 
devices and a chelate resin Water: treatment sy8ramI opera ted  in 
compliance with environmental standarde, 

Nfarcurl is a w l a t i l e  metal ,  possssaing aignif  fcant: 'rapor 
pressurs  below 1 0 0 0 ° C l  S i n c e  emission conttol is t echn ica l ly  
c l i f f i c u l t  and c o s t l y ,  i t  is not tacomended t o  i nc ine ra t e  wastes 
with high concencrarions of Vola t i l e  meta ls ,  HoWeVet:, Cor 
ma te t i a l s  containing h i g h  concent ta t ions  of vo1a:ile metalg, the 
recovery by r e t o r t i n g  o r  rgastFng l a  considefed t o  be an 
e f f e c t i v e  and promising treatment o p t i o n  t h a t  F$ Clearly 
appl icable  t o  metcurl(  
des t ruc t ion  could, howevet,  reduce the mobility Q E  thege  m e b a l d  
by binding them i n t o  sollid r e s i d u a ,  

Pytolysj,s and in f r a red  t h e m l  

The o n = s i t e  rotary k i l n  was convidarad t o  be an airmftature 
technologyI4 for  c o n t r o l l i n g  gadeoud merduzy em:mions I The U I S  
EPA (rqf , )  has observed t h a t  tho muLt:.Iple hearth eutnace provides 
b e t t a r  contra1 over residence t ima and eliminate9 shor t s  
c i r c u i t i n g ;  hence, Fto per!!oflAanca i d  superiof  t o  t h e  r o t a r l  
k i l n ,  The cost  of s o i l  roasting wad reported t 3  be xpproxintatcly 
S300/ton for  a demonstratian projadt I n  Japan : t r tO l  

3 , 3 4 5  

The f i v e  technologies desct ibad in Sect ion  3 1 3 1 4  Wefe scteenad 
with respect t o  the t h r e e  screening criterial The r e s u l t s  oe 
t h i s  screetiing are described below and aunrnarited i n  Table 3 - 4 ,  

Stsbil-, I n  genera l ,  etabilizakion has been touncl t o  he  an 
effective t teatment f o r  immobilizing rnafcury, S t a b i l i z a t i o n  
could be implemented i n o s i t u  o r  ox*situ, I n * s i t u  app l i ca t ion  would not meet t h e  remedial ob jec t ive  Eat temoval of! wastes ffom 
a watercourse, 
combination with excavat ion,  

Ex-Yitu s t a b i l i z a t i o n  would be e f f e c t i v e  in 
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Stab:lization could be implemented a t  the s i t s  u s i n g  commercial, 
transportable treatment equipmentl 
stabilization with the specLf!c contaminants fgund at: the Bi te  
would have to be varitied, 

Tha effectivenese of 

Yke cost of s o i l  washing is e:cpect~ld t g  be moderate t o  h i g h ,  

avatioa/Rcmo Val, Excava t i o n /  r~muva 1 of con t mi na t ed so i 1 s 
%id be efeectivs in meeting a11 of the remedial objcctlVesI 
Excavation could be implemented a t  the s i t e  using readil)’ 
avai lable  squipmenc such as a backhoe, 
rschnology, Based on this screening, excavat ion wag retain& f o r  
fur ther  consideration, 

1: is important t o  note t ha t  excavation would have t g  be cornb ind  
with treatment and/or dispoea l ,  Because of! t h e  h i g h  Le‘/els of 
metcur(/ present in the excavated material, the matezials would 
have to be managed as hazardoue Waste and dome t f l e  of treatment 
wculd necessapl prior to disposal, 

centaminated s o i l s  with concentratisns less than 260 ppm, 
washing could be implemented inasitu or exdsitu, 
a l t e f n a t i u e s  could be effectl?re In meeting a l l  remedial 
objectives, ex-situ is preferred because of greater reliability, 
w.situ washing would have t o  be crlmbined w i t h  s o i l  excavation, 

Excavation is a low cost: 

Soil W* 9, Soil washing (adid Isaching)  is a BDAT f?r mereup) 

While both 
Soil 

S o i l  washing could be implemented 
transportable treatment equipment 
washing with high mercury concent 
the site, has not been demonstrat: 
chelating and washing agents may 
reducing mercury concentrations, 

a t  the g i t ~  us ing  commofcial, 
The effectiveness of soil 

rationa, such as a r e  Ecund at 
sd, However, appropriate 
be ~ ~ E Q c ~ F v Q  in significantly 

The cost  ot! s o i l  washing is expected to be moderate t o  high, 

auuinq, 
remedial objectives, 
would cauge waste to remain i n  a watereoursa, 
capping wae eliminated from f u r c h e r  cansideracion aftel 
discussions with NMED, 
the site and would constitute a low cowt technoloyy, 

Capping would nor. be effective in meeting all o€  t h e  
While capping cculd prevent: exposure, it: 

For this reason, 

Capping could be readily implemented at 

n o m a 1  Treatment;. 
w i t h  mercury concentrations greater than 260 mg/kg i s  t h e m 1  
treatment, Combined with excavation, t h e m 1  treatment: would be 
eEfeccive in meeting remedial objectives, The use of! thermal 
treatment w i l l  depend on finding an acceptable facility wiLhin a 
reasonable distance and the costs aesociated with this 
technology, 
expensive than soil washing or stabilization, 

As discussad previously,  the BDAT for so i l s  

ThenM1. treatment is generally considered to be more 
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s\rmmryc~,  
contaminated so i l s  is selected as the on ly  technology that would 

trcatmnt Lechr.ologies (stabilizatisn, s o i l  washing, t h e m 1  I)!\\ 
rreatment) will be considered for treatment of the excavated 
be effective Fr. zeeting all remedial objectivesl The three 

s o i l s  p r i o r  to t h e i r  disposal, 

Based on the scrsening analysis, excavation of 

l,J3.$4 i 
4 . 0  S W L I N G  PLAN 

T h i s  section presencs a .?ecFfic plan for: sampling and analysis 
at S W  3 = 0 1 0 ( a ) ,  
sampling and analysis are Identified, 
sampling is then desct'ibed, followed by Idencifieation of 
analytical mechods. 

First, specific data needs tha t  will be met by 
The specFCic strategy Ear 

4,1 Idantifieation of Dcrka Needs 

The initial evaluation of data pregented in Section 3 , O  has 
allowed identification of data needa to bs addr:assed in the 
sampling plan, 
confirming the cmcepcual site model, datamining whether 
remedial objectives will be met, and evaluating remedial 
alternatives, 
the following paragraphs, 

Specific data needs are related LO refining and 

These data needs are discussed in more detail in 

The conceptual s i t e  model indicateo that significant mercur!t 
contamination is confined to a limited area, both horizontally 
and vertically, around che disposal polntl Data deacribing the 
horizontal and vsrcical extent of mercur!! Contmination i n  a o l l  
a r e  needed to verity this model, 
concentrations of mercury i n  s o i l  gamples collected around the 
source, 

Specific data needs are the 

Specific sample locatione are deecribed in Section 4 , Z 1  

The conceptual model also indicates t h a t  mercury has not migrated 
to any appreciable extent down the channel, belaw the sitel Data 
describing the concentration of m a c c u ~ !  In $edirnent: sampled 
dawnscream of the s i t e  are needed t u  verify this model, Mercury 
concentrations in sedirnetlts upstram\ of! the $it@ are aldo needed 
to verify t h e  absence of other sourCafL Locations of samples in 
the stream channel are desctibed in Section 4 1 2 1  

The remedial objectives dencribed in Section 3 , 2  ate barJed on Lhe 
conceptual model and the pathways of concern identified in the 
model, Verification of the medal W121 s e m e  t o  verify that: these 
remedial objectives Will t e e u l t  in protection of! human h e a l t h  and 
the environment, The data collected to define the concentrations 
of mercurl in soil around the s i t e  W i l l  indicate the extent oE 
soil contaivination that exceeds t h e  levels Fdsntified in the 
remedial ob j ec t ives 
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The remedial object i t res  a l s o  t o q u i t e  t h a t  water q u a l i t y  etandards 
not  be exceeded i n  suzface water downstreahl of t h e  s i t e ,  
Cmcsntfat ions of mercuri and o t h e t  IdentLEesd contmlnants  i n  
surfnco water are needed t 3  v e t i f f y  tfiat th:g objsct i ' te  hart been 
met: 

?:ha prol ia inaFi  eva lua t izn  o t  rsmed?al a l t s r n a t i * ~ e s  Ident i f ied  
s w n r a l  tsch' ialogies that my be implemented, 
evaluate  thsse cechnologLes a re  summarized i n  Table 4 - 1 1  
chess da ta  a re  a l ready  a'cailable w h i l s  o t h e r  da ta  w i l l  he 
co1lec:ed through the  samplfzg a c t i 4 t i t i e B I  

Data needsd t o  
Some sf 

i n  general ,  r h s  a r e a ,  volume, and dopth of soil contaminated 
above cleanup Levels w i l l  be needed t o  eva lua te  and impl2rnenr. the 
excavation a l t e r n a t i v e ,  Evaluation of! a l l  opt ions f o r  trearmenr 
of the  excavated s o i l  w i l l  deper,d on tho l e v e l s  of! contamination 
found i n  t h e  soil, Each treatment a l t e r n a t i v e  w i l l  a l s o  roqyira 
s p e c i f i c  data  related t o  the  e f tecc lvensss  of the a l t e r n a t i v e l  
'rlasce c h a r a c t e r i s t i c s  of i n t e r e s t  include TPH and total .  metals,  

These da ta  needs w i l l  ba met Ehrough c o l l e c t i o n  of samples 
d a f i n e  che vert ica l  and hor izonta l  s x t e n t  of mercurl 
contamination i n  s o i l ,  These samples w i l l  be analyzed Ear 
metals ,  including metcury , and TPH 

tO 

total 

4 , 2  Sampling Strategy 

As described i n  Sec t ion  4,1, most of t h e  da ta  needs a r e  re la ted  
t o  establishing the hor izonta l  and v e r t i c a l  ex ten t  of! soil 
contarnination, Key elements of the  sampling s t r a t e g y  developed 
t o  s a t i s f y  these data needs include:  

Establ ishi l lg  a g r i d  on t h e  h i l l s i d e  between the fence 
and t h e  streaa channel. t o  c o l l e c t  hor izonta l ly  L.. 

d i s t r i b u t e d  samples; 

Col lec t ion  of samples a t  d i s c r e t e  depths a t  se lec ted  
s r i d  points t o  determine the  vercica?. contantination 
p ro f i i e ;  and 

0 Collecr ion of samples a t  Interrals along the stream 
channel t o  determine the ex ten t  of contaminant 
migrat ion along t h e  channel, 

The sampling s t r a t e T l  includes a combination of d i s c r e t e  sampl 
and cornposice samples, Discre te  samples si11 be colleccPd ac 
poin ts  expected to have h i g h  concentrat ions ( L e e , ,  within the  
a rea  expected t:o exceed cleanup levels), Discrete samples w i l  
a l s o  be col lecced t o  e s t a b l i s h  v e r t i c a l  p r o f i l e s ,  
samples will be co l l ec t ed  at: o ther  p o i n t s ,  Compooite santples 
w i l l  provide i n d i c a t i o n  of t h e  a rea l  d i s t r i b u t i o n  of 

Composite 

es 

1 
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Tabla 4 - I ,  

Summlr), of Data Needs for Ramsdisl Tachnologlea 

Zxcavation/Removal 

Stabilization 

Thermal treatment 

D a m  Needs 

b Moisture content, 
b Geologic charactaristics, 
b Topography , 
6 Horizor,t:al and vertical 

extent: of! contamination, 
and 

6 Waera characteristics, 

S o i l  properties such as 
patticle s i z e  and 
tttol!i!tuta content, and 

b Waste characteristlca 
including constituents 
ptewnt and 
emcentration$, pH, TOC, 
oxidation state of 
constituentat 

b MoigtUfe contentr 
6 Heat: capacity of! s o i l ,  

and 
b Qoncentfatiuns of! 

contaminantg, 
6 9011 texture Includes 

quantities and types of 
a Sail pemeabillty, 

clays, 

contxmt;, 
Waste charactetistics, 
and 
9011 minefalogy - 
in63uding iton and 

b S a i l  organic! catbon 
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concminatlon while reducing the number of required analyses, 
Soil sampling lcrcations are shown in Figure 4.1 and described 
below, Sctnplo icxacions and analyses are summarized i n  Table  4 .  
2 .  

A grid system cszsisting of ten r5ws and f i v e  columns will be 
established, 7% Z ~ W S  start a t  :he v z s i b l y  cznraninaced area 
( " h o t  spoc"j and excend down t h e  slope :o t h e  intermzctent straam 
channel, The first six rows will be spaced approximataly one 
neter apar': and cke remaining four approxmacely two meters 
apart, The closer spacincj is used nearcr the source where more 
rapid changes in concencration wich distance arc a.xpected, The 
grid w i l l  have five C O ~ ~ S ,  with the center column through the 
hot spot, The c ~ l u ~ m  spacing is approximately one meter, or 
sufficient to be outside of the hot spot, 

Samples will be callected at: a l l  of the g r i d  points, with the 
exception of those located in the hot spot, Sunples will not be 
collected in the hot spot because this area is already known t o  
be highly contaminated. The sanplo from each grid point will be 
split into triplicates, One of the triplicates will be uged for 
making a raw composite and one for a collunn composite, The other 
will be retained for possible subsequent analysis if indicated by 
the results of the composite analyses, 

Composite samples from Rows 1 through 5 will be created by 
composicing the samples from Columns 1, 2 ,  4 ,  and 5 ,  The samples from Column 3 w i l l  not be included because they will be located 
in the hot spot  or retained fo r  discrete analysis. These 
composite samples outside the hot spot are intended to be 
representative of average concentrations outside the zone 
expected to require cleanup, 
downslope of the source will be assessed through collection of 
discrete samples along Column 3 at Rows 3 ,  4 ,  and 5 1  These smples are located w i t h i n  areas expected to axceed cleacup 
levels, Composite samples from Rows 6 through 10 will be created 
by componiting the samples Erom all f ive Columns. Theee samples 
ars intended t o  be representative of! average Concentrations along 
the transcects downslope from the source where minimal migration 
is expected to have occurred ( i l e l ,  areas not expected to require 

Concentrations immediately 

cleanup) , 

Composite samples from Rows 1 through 5 w i l l  be analyzed fo r  
total metals and TPH, 
will be analyzed fo r  metcurj  o n l y ,  

Compoeite samplefl from Rows 6 through 10 

As noted above, discrete  samples w i l l  ba collected from Column 3 
immediately downslope from the hot: spot (ROWPI 3 1  4 ,  and 5 )  
These samples w i l l  nor. ba included in t h e  row and column 
composites because the concentratione are expected t o  be much 
higher than the concentrationa along the l a t e r a l  columna, A t  the 
locations defined by Column 3 and Rows 3 and 5 ,  samples will also 
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be collected on a vertical ptofilel in additioh t o  the durtade 
sample, v e t t i c a l  composite samplgs will be collected f rom the 
depth ?nter*taLs 0 LO 0,s m ,  0 , s  r3 :,C m, and i , S  to 2'0 m l  If! 
bediock is encountered before 2 1 0  m, :ho smple Will be 
composirsd over  the ir.te--val 0 1 5  m above bsdrodk, Theee s a p l e e  
should be sufficient t o  establish % h e  v a t C i d a 1  extent: o f  
conrminarizn f o r  puqoses of evaluating romedlal actlonel These 
samplss wi:l be analyzed t o r  tota: metals and TPH, 

Sediment samples f r o m  :he stream channel w i l l  b e  colloct2d 
upstream from the point where r(~noEZ tfom t h e  s i t e  teacheg the 
channel and a t  ten points doWs2rahm at! the  s i t e ,  These s m p l o  
locations are shorn  in Figure 4 . 2 ,  The upstream gample will be 
located downstream f x m  w h e f e  a culvett discharges to t h e  $trem1 
This sample w i l l  be used to detamLna whecher there are other 
upstream soutcos of contmina t iof i l  The Len eanpled along the 
steam channel will be spaced appfoximutely LO meter9 apatt, 
Sample locarions w i l l  be in catchmonte wheriever podsiblei 
Eecauge che concencrations a t e  not expected t o  vary subgtantially 
along the channel, composite sampling will be used, At each 
location, a vertical composite W i l l  bs made from Intorla1 of! the 
surface to 0,s rn or bedrock, whichever is shallower, The 
vertical composites from the f i rs t  five locations will. be 
cornposited into one sample, Those from the next EiVe lodatione 
will also be cornposited into a single samplel A l l  sediment 
samples will be analyzed for total mercuryl 

Surface water samples will be collected at three locat ions in the 
scream channel when watet l o  presentl Sample locations are shorn 
in Tabls 4 . Z 1  The f i r s t  location is upstream from the Elite, at 
the same location of the upstream sediment sample, The second 
location Ls immediately downstream of! the gridded area,  The 
third location is downstream of t h a  ~ I i t e ,  immediately domstrem 
of where *,he bridge ctoYse9 the jogging pathl Samples wlll be 
collected at three. times, corresponding t o  the  f i r s t  three  
significant runoff events f o l l o w i n g  completion of the remedial 
action. R11 water samples w i l l  be analyzed f o r  total and 
dissolvsd metals, 

Surface and subsurface s o i l  samples and water samples will be 
collected using che Standard Operating Procedures (SOPS)  given in 
Appendix B, Quality control samples consisting of duplicates and 
blanks w i l l  be collected as described in the Quality Assurance 
Project Plan (Appendix C ) .  Field activities w i l l  be conducEed in 
accordance with the Health and Safety Plan (Appendix D), 

4 . 3  Analytical Methods 

As described in Section ' I l l ,  9011 samples w i l l  be analyzed f o r  
total metals, mercuF1, and TPHl Total metals analysis will 
involve analysis f o r  the 23 metals contained in EPA's target 
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Figure 4 - 2  

Locations of S e d h o n t  and Water Samplsa 
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analy te  list (TAL) Analysis f o r  TAL metals w i l l  invalve a 
combination of induczively coupled plasma spectroscopy (ICP) and 
atomic absorption specrroscopy (Mi),  Mercuri analyses w i l l  be by 
c3 ld  vapor AA,  S a m p L ~ s  vil: be s x t r a c t o d  by diges t ion  using EPA 
S' t l .346 :lethod 3050, S a m p l ~ s  f a r  TPH ana lys i s  will bn ext rac ted  
using SPA S W . 8 4 6  Hethod 3550 and the extract:  analyzed using EPA 
>lethod 4 l E l ~ ,  Analytes, nschads,  and eetlmated ds t sc t ion  limits 
a r e  summarized i n  Tab:? 4 . 3 ,  

Watsr samples will be analyzed egr t o t a l  metala w i n g  the same 
a n a l y t i c a l  methods a s  tf3r so i l s  Watsr samples will be 9xt rac tsd  
U s i n g  EPA S W - 8 4 6  :letk3d 3005  i n s t ead  Of! 3050, 

5 , O  m D I A T I O N  PLAN 

This soc t ion  discusses the  general actlorid that: Will. be 
undertaken as par t  of the remedial a c t i o n  a t  the s i t e ,  Theae 
aceions i n c l u d e  evaluation of t h s  s m p l l n g  and analysis da ta ,  
evaluat ion of a l t e r n a t i v e s ,  and implQrnentatlon of a l t e r n a t i v e $ ,  

5.1 Data Evrlufition 

The r e s u l t s  from analys is  of soil s m p l a e  for. t o t a l  metald and 
rnetcuzy w i l l  be evaluated t o  determine the  area and depth sf d o l l  
t o  be excavated, These data  w i l l  be Elvaluated as degcz'ibed 
below, 

Results of! the row and c~lurtLn dompodte darnpleg w i l l  be reviewed 
t o  FdentiEy any rnercupi t'esults above the 80 mg/kg cleanup levall 
For a row having results of 80 rng/kg or above, the  following 
procedure w i l l .  be usedl If any column compogited are  40 my/kg or  
above, the  reserved t r i p l i c a t e  sample for t h a t  row  and column 
w i l l  be stlbmitted for  mercury analyaid, If none of! the c o l m  
composites a r e  40 mg/kg of above, a l l  of! t h e  rese??red t r i p l i d a t e 9  
foi t h a t  row w i l l  be submitted far: mercury ana lygig ,  Once t h e  
results of ana lys i s  of the r e s e r f a d  sampled is complete, a l l  
mercury r e s u l t s  w i l l  be used t o  de f ine  the a rea  exceeding the  a 0  
tng/kg cleanup level, 
are any o ther  metals present: above the S u e  given i n  thc 1 9 9 2  
rnP 

A similar proeeduzte will be used i f  there 

If  all s a p l e u  for a row a r e  above t he  cleanup l e v e l ,  two 
approaches may be taken, I f  t h e  t e d U l t E )  a t e  s l i g h t l y  above the  
SAL, the  existing results may be uged t o  eXtfapo2ate the  
horizontal extent of contamination, If! the  z ' a a u l t g  a l e  g r e a t l y  
abov2 the cleanup l e v e l ,  a d d i t i o n a l  ~kunplos h\ay be taken and 
analyzed t o  def ine  the  extent: of contamination, 

The  wsults of t h e  vertical sampling w i l l ,  be evaluated t o  
es t imate  the v e r t i c a l  extant: of soil, contaminated above t h e  80 
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Tabla 4 - 3  

S u m u r y  of Analytical Msthoda 

"1 A l u m i n u m  IC? GO10 & J  

c Act inony I C ?  5010 5 
I 

I----- __-- 1 -  I I 

Bariun 
Beqtllium 

ll 

ICP 6010 5 

IC? 6010 065 

1 ETA Method 

Lead 
Magnesfun 
Manyanese 
Mercurj 
Nickel 
Potassium 
Selenium 

S i l v e r  
Sodium 

I Approxirate 
Detecttsr. 

ICP 6010 10 

ICP 6020 s o  
ICP 6010 1.5 

Cold Vapor AA 7470 O l 2 f  

I C P  6010 4 
ICP 6010 :0 

Furnace AA 

ICP 6010 1 

ICP 6010 50 

Graphite 774 0 0,5 

I 

I I 

Graphite 7 0 6 0  
Furnace AA 

I1 Cadmiun! 1 I C ?  16010 I 0 1 5  II 
11 Calcium ICP I6010 I 500 II 

I 
I I I1 11 Chromium I IC? I 6 0 1 0  

II Copper I ICP I6010 
1 I I 

I I I ll ICP I6010 
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mg/kg cleanup level, 
wilZ be excavated t3 t h e  top of bedrock, 

After eva1uatiCrr. c!fi all data, the volunre of s o i l  t 3  be excavated 
will be p l o t t e d  cn a map of the s i c c ,  

The resu1:s of the metal and TPH analyses w i l l  be used t o  
estibmte the rarqe of concentrations of mercury, TPH, and any 
other metals o t  :3ncern, 
estimate the average concentrations o f  these constituents, 
estimated averages should be representative of! the b u l k  
concentration of concaminants in the s o i l  after excavationl The 
range and average concentzations will be nesded t o  determzne the 
applicabilizy acd effectiveness of the various treatment 
alrernaeives, 

If all results are above the level, s o i l  

These resulte w i l l  a lso be used to 
The 

5 . 2  Evaluation o f  Alternatives 

Presently, three alternatives are beicg conaidered tgr treatment 
of the excavaced s o i l ,  These alternatives a m :  

4 Scab il i zat ion I 
e s o i l  washing: and 

0 T h e m 1  treatment, 

The alternative selected will depend on the concentratL3ns of 
contaminants present: in the s o i l ,  
selection of the alternatives are described b e l o w ,  

The primary factor governing treatment of the mercuri- 
contaminated s o i l s  are the RCRA Land Disposal Restrictions (LDRs) 
(ref.)b The LDRs determine the t y p e  and extent of treatment that 
will be required t o  dispose of! the soiLs, 
concentration of mercury in the excavated soila is e.upectc?d to be 
greater than 260 mg/kg, the LDRB that require t h e m 1  treatment 
be used, Thermal creatmant options specified in the LbRs include 
incineration, or roasting or retorting I n  a u n i c  capable of 
recovering volatilized mercur!, 
not, available a t  frANL and the  50iL would have to be sent offasite 
for treatmentr 

If the s o i l s  have a mercury concentration below 2 6 6  n;g/kg, sither 
stabilization or s o i l  washing could be used, 
case requires that the treaced so i l ,  pass the TCLP, 
concentration of mercury leached from the created soil must be 
less than o b 2  mg/Lr 
based on evaluation of the physical and chemical properties of 
the s o i l ,  

General guidelines for 

If the average 

Those r y p e e  of facilities are 

The LDR i n  this 
That is, the 

The selection of a tratitrnonl: method w i l l  be 

Examples of imporcant Eactars are  de!scribed below, 
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Coaewkrrtions o f  
other 1sadu.ble 
metals materialet 

soil particle s i z e :  

The concenttationd of other Matetials that; 
can be leached along w i t h  marcue1 Will 
deternine tho  tclCal iLMoUnt of tnetals i n  the 
leachato, T h i s  ln turn will d e t e f i i n e  t h e  
coca1 amounr, off s ludge  produced by treatmetit 
Q E  the leachats and the amount of! secondari 
waste r ' squir ing dieposul  

:n genetall sal1 washing would be g i v s n  
prnfeysnco t o r  caarse soils and stabiliaatign 
fm fine soils, S o i l  patticles in t h e  c l a y  
size range are dlEficuht: to separats Etom t he  
9011. washing solution and can contribute tt, 
the  amount ~f sscondarj waste generatedl 

The  stabilization procees involves  
irlcorporatfon of chelnicale Into t h e  soli1 
that will react with metcurl t o  fomr 
insoluble sultidos, Other metals my be 
present: ic  t h e  goil that would undergo 
sin\ilar reactiondl The concentraeion of! such 
metals wouid affect the amount of 
stabilization chgmiealff that: would need t:, be 
added, 

Concantretione of 
othsx! matala 
potentially 
reacting with 
etabilizutioa 
agants I 

s,3 Implementation 

The soil textura will aeesct t h e  ease O C  
nixing for  Lncorporating stabilization 
chemicals into the s o i l ,  
highly plastic, mix ing  may be difficult and 
stabilization may be lneEfec t iue ,  

If! the noils a r e  

Tne specific actions to be taken duting Implementation wi13. be 
FdentiflFed after evaluation of the data, In generall remedial 
action will involve the following miljot ~omponents~ excavation, 
soil management, coafimtoF1 sampling, and backfill, 
Implementation of these components I s  described below, 
implementing the remedial action, tho Health and Safety Plan wili 
be revisled to address che additional hazards posed by 
implementation of the ren\edial acclonl 

Prior t o  

The method of excavation w i l l  depend on the area and depth of! 
soil to be excavated, It is currently expected that all of the 
soil can be excavated from the road bahlnd Building TA.3-30 using 
a backhoe excavator, The s i z e  of excavator used will depend upon 
the required reach. 

Management of the soil after excavation will depend on the  
treatment to be employed, 
required, the soil w i l l  be loaded directly into lined, covered 
20- or 30-cubic yard dump trucks, 

Iff ott.site treatment will be 

The soi l .  w i l l  be transported 
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under applicable RCRA and Department o!! Traneportation (DOT) 
requirements t o  the treataent facility, 
to be used, soil will be rransported in a similar maraer to the 
place of treatment, 
f o r  treatnent by placement 3n an impervious liner and then 
covered with an impervious cover, 
inspected daily until rreatnent is complete, 
be transported to an off-szte disposal tacility In a similar 

If on-site treatment is 

:,O xcesgary, the soil w i l l  be stockpiled 

The stockpiled soil will be 
Treated s o i l  w i l l  

mannt3r as untreated s o i l .  

W canfirrator! sampling program will be uaed to verify that 
cleanup l e v e l s  have been net, A g r i d  compoasd of five rows and 
f i v e  columns will be established within the area defined by the 
sides and botrom of the excavation, 
samples ( 0  to 3 inches) w ’ i 1 1  be collected at each grid point and 
used to create composite row and column samples, as described i n  
Section 4 , 2 ,  
and any other metal originally present above SALS, 
triplicate samples from each point will be reserved for: furthsr 
analysis, if needed, 
analysis will be the same as described in Sectiono 4 , 2  and 4 1 3 1  

Triplicate grab surface 

These samples w i l l  be analyzed for tocal mercury 
One of the 

The methoda for stunple collection and 

After receipt af analyses c a n f l m i n g  that cleanup levels have 
been met, the excavation will be backfilled uaing clean soiL,  
The fill w i l l  be compacted during placement t o  prevent 
subsidence, After backfilling Is completed, the site w i l l  be 
revegetatsd with nati*/e vegetation t o  prevent  erosionl 
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U P E N D I C E S  

A ,  Analytical Results From i?t~/!3ua Sampling 

9, Standard Operating Procedures 

C, Quality Assurance Project 2 h n  

3, Health and Safety Plan 

E, Data Management Plan 
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