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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) and Washington 
Department of Ecology (Ecology) recommended that the U.S. Department of Energy 
(DOE) perform an expedited response action (ERA) for the Sodium Dichromate 
Barrel Disposal Landfill. The ERA lead regulatory agency is Ecology and EPA 
is the support agency. The ERA was conducted in accordance with the 
applicable sections of 40 CFR 300, Subpart E (EPA 1990); the Hanford Federal 
Facility Agreement and Consent Order (Part 3, Article XIII, Section 38) 
(Ecology et al. 1991), the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), the Resource Conservation and Recovery Act (RCRA), 
and the Washington Model Toxics Control Act (MTCA). 

The ERA was categorized as non-time-critical, which required preparation 
of an engineering evaluation and cost analysis (EE/CA). The EE/CA was 
included in the ERA proposal . The EE/CA is a rapid, focused evaluation of 
available technologies using specific screening factors to assess feasibility, 
appropriateness, and cost. 

The ERA goal is to reduce the potential for any contaminant migration 
from the landfill to the soil column, groundwater, and Columbia River. Since 
the Sodium Dichromate Barrel Disposal Landfill is the only waste site within 
the operable unit, the removal action may be the final remediation of the 
100- IU-4 Operable Unit. 

This ERA process started in March 1992. The ERA proposal went through a 
parallel review process with Westinghouse Hanford Company (WHC), DOE Richland 
Operations (RL}, EPA, Ecology, and a 30-day public comment period. Ecology 
and EPA issued an Action Agreement Memorandum in March 1993 (Appendix A). The 
memorandum directed excavation of all anomalies and disposal of the collected 
materials at the Hanford Site Central Landfill . Primary field activities were 
completed by the end of April 1993. Final waste disposal of a minor quantity 
of hazardous waste was completed in July 1993. 

2.0 REMEDIATION DESCRIPTION 

2.1 LOCATION AND PHYSICAL DESCRIPTION 

The Sodium Dichromate Barrel Disposal Landfill is located in a small 
depression between the 100-0 and 100-H Areas (Figure 1). The landfill was 
used in 1945 for disposal of crushed, empty, sodium dichromate barrels. The 
100-IU-4 Operable Unit is a source operable unit; the groundwater beneath it 
is included in the 100-HR-3 Operable Unit. 

Historical documentation for the site (dimensions, usage, and waste 
volume) is not available . The Waste Information Data System (WHC 1991) 
assumes that the crushed barrels contained 1% residual sodium dichromate at 
burial time and that only crushed barrels are buried at the site. Burial 
depth is shallow since visual inspection reveals numerous barrel debris on the 
surface. 

1 



' .. .o
· 

c
::'}

'• 
c
i. 

C
j
;
 

,, 
1,,,..0· 
0

-,., 
t.:"-J 
t"-""":f 
·-=

 
•-;;,,-
6-, 

• 

D
O

E/R
L-93-64, 

R
ev. 

0 

Figure 
I. 

Sodium
 D

ichrom
ate B

arrel 
L

andfill 
S

ite M
ap. 

III 
I 

N
 

~ 
O

I 
.., <O

 
. 

:I 
~ 

(":, 
C

 

;j 
\) ~ 

f 
~
 \,, 

2 



DOE/RL-93-64, Rev. 0 

Limited characterization activities (DOE-RL 1993) confirmed the presence 
of the barrels. A variety of homestead debris (tin cans, wire, etc.) was also 
found on the site. The overall area of immediate concern is approximately 
1,540 by 300 ft. Site geophysical characterization identified approximately 
144 isolated anomalies plus 11 major anomalies referred to as zones. These 
zones have a potential for high concentrations 6f buried debris (Figure 2). 
Characterization activities showed some anomalies to be natural geologic 
features. 

2.2 CONTAMINANTS OF CONCERN 

Based on previous radiological surveys of the site, the work area is 
considered nonradioactive. The primary hazardous constituents of concern are 
chromium(VI) and total chromium. Sample data from limited characterization do 
not indicate elevated levels of chromium at the site. 

During removal activities, small quantities of asbestos, waste oil, and 
a discarded battery were found. These were disposed of as hazardous waste. 

2.3 ACTION MEMORANDUM 

The Action Memorandum (Appendix A) required excavation of all anomalies 
and disposal of the materials at the Central Landfill (Alternative C). 

~2.4 HAZARD REMOVAL ACTIVITIES 

Anomaly excavation activities began on March 17, 1993 and ended April 
26, 1993. Conventional earthmoving equipment (trackhoe, small backhoe, water 
truck, and dump truck) were used to exhume the landfill and transport the 
excavated debris to the Central Landfill. 

A total of 144 anomalies and 11 subsurface zones were inspected and 
excavated. A small backhoe excavated the 144 anomalies. The 11 zones were 
excavated by a large trackhoe. Geological formations (compacted gravel and 
cobble layers) and homestead debris were found at seven of the zones (A, 8, F, 
H, I, J and K), and at 118 anomalies. 

Four zones (C, D, E, and G) and 26 anomalies contained crushed, empty 
sodium dichromate barrels. The zones were excavated to a 7-ft depth before 
undisturbed soil was found. Buried drums were scattered throughout the zones. 
The typical anomaly depth did not exceed 4 ft and usually consisted of one or 
two buried drums. About 5,000 crushed barrels and various homestead debris 
(wire fencing, wooden posts, and other miscellaneous debris) were removed and 
transported to the Central Landfill. 

Besides containing crushed drums, the four zones included some loose 
asbestos, one crushed drum full of asbestos, two 5-gal roofing tar cans, one 
paint can, and used oil and grease (about 0.5 gal total). These materials 
were placed in three 55-gal drums and sent to an offsite disposal facility. 
The drum of asbestos went to the Central Landfill asbestos section for 
disposal. 

3 
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Figure 2. Geophysical Anomaly (Zone) Locations. 
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Soil samples collected during the cleanup activities were analyzed for 
chromium(VI) and total chromium. The zone sample locations used a 30- by 
30-ft grid with samples collected at the excavation bottom. Zone samples were 
collected from about the center of the backhoe bucket for excavated sites 
(>4 ft deep). The anomaly soil samples were collected directly underneath the 
barrel(s). Each soil sample collection was homogenized in a clean, stainless­
steel bowl before placement in sample bottles. 

3.0 RESULTS 

The soil samples were analyzed by a variety of screening methods and 
offsite laboratory methods for chromium(VI) and total chromium. The objective 
of using a variety of methods was to demonstrate the effectiveness of field 
screening methods, relative to laboratory analysis, and to provide a basis for 
comparison of the various methods. 

3. 1 FIELD SCREENING 

Several screening analytical methods were used to evaluate/compare the 
effectiveness of each. One method was carried out onsite immediately after 
sample collection and others were carried out at various onsite laboratories 
on a fast-turnaround basis. Each method is briefly summarized below. Results 
of each method are summarized in Tables 1 and 2 and Figures 3 through 6. 

3.1 . 1 Method A: Fast Turnaround for Chromium(VI) 

This method uses a modification of the EPA toxicity leach procedure (EPA 
1986, Method 1310) followed by calorimetric determination of chromium(VI) in 
solution by the diphenylcarbazide method. The calorimetric determination is a 
modification of EPA Method 7196. First, a 10-g aliquot of soil was weighed 
out and added to 160 ml of water in a glass jar. The sample was agitated and 
the pH was checked. If the pH was >5, 0.5 N acetic acid was added dropwise to 
attain a pH of 5. The pH was checked at intervals for 6 hr and carefully 
adjusted to 5 as necessary. After a total agitation time of 16 hr, the 
leachate was filtered through a 0.45-µ filter, and the diphenylcarbazide 
reagent was added to a 25-ml aliquot. After a 5-min color development time, 
chromium(VI} content was determined using a spectrophotometer to measure 
absorbance at 540 nm, following manufactures procedures. 

3.1.2 Method B: Fast Turnaround for Chromium(VI) 

In this method, 1 g of soil was added to 100 ml of water and placed in 
an ultrasonic bath for 2 hr. The sample was allowed to stand for an addi­
tional 2 hr before filtration with a 0.45-µ filter. Acid and diphenylcarba­
zide were added. After a 10-min color development period, chromium(VI) 
concentration in the extract was determined with a spectrophotometer. 

5 
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3. 1.3 Method C: Water Leach for Soluble Chromium(VI) in Soil 

This method was developed specifically for onsite determination of 
water-soluble chromium(VI) in soils. It is intended as a field screening 
method for sites where sodium dichromate is listed as the contaminant of 
concern. 

A 20-g aliquot soil sample was weighed out in 11 as-received 11 condition 
and added to 40 ml of water in a 1-oz, wide-mouth glass jar . A teflon-coated 
stir bar was added and the jar was placed on a hotplate/stirrer unit with the 
heat set at 11 low 11 and stir set at 11 high 11 for 15 min. At the end of the 
15-min extraction period, the soil/water mixture was allowed to settle for a 
few minutes and then filtered with a 0.45-µ filter. In a disposable beaker, 
10 ml of the resulting filtrate was added deionized water to a total volume of 
25 ml. A reagent (diphenylcarbazide with buffer) pillow was added and the 
mixture was stirred well with a disposable plastic stir rod. After a 10-min 
color development period, the solution was analyzed using a filter photometer. 
The result obtained with the filter photometer was corrected to account for 
dilution and reported as parts per million chromium(VI). 

0-.. 
C-..J 3.1.4 Method D: Chromium(VI) 
N"":I' 

In this method, 1 g of soil and 1 ml of demineralized water were placed 
in an ultrasonic bath for 10 min . Following the ultrasonic mixing, the sample 
was centrifuged for 10 min . A 100-µL aliquot was transferred to a polypropyl ­
ene film and evaporated to dryness . The sample was then analyzed for total 
chrome by x-ray fluorescence, (XRF) . The assumption is that only soluble 
chromium(VI) will be transferred to the film. 

3. 1.5 Method E: Total Chromium 

The soil samples were processed and analyzed by XRF spectroscopy. Five 
hundred milligrams of the as-received sample were air dried and ground to 
about 300 mesh and mounted in 35-mm slide holders between two sheets of 
0. 25-mil polypropylene for XRF. Total chrome was determined using iron and 
zirconium secondary targets . 

3.2 OFFSITE LABORATORY ANALYSIS 

In addition to the above chromium(VI) and total chromium field screening 
and rapid turnaround analyses, confirmatory samples were submitted to offsite 
laboratories for analysis using EPA Method 7179 for chromium(VI) and EPA 
Contract Laboratory Program (CLP) protocols for total chromium. 

A composite sample of all collected waste oil was analyzed for waste 
designation purposes using CERCLA CLP inductively coupled plasma (ICP) metals 
(e .g., lead, selenium, arsenic , and mercury) and polychlorinated biphenyls. 

The paint material was analyzed for ICP metals (including lead, 
selenium , arsenic, and mercury). 

6 



Chromium(VI), ppm Total 
Location Sample chromium, ppm HEIS/Chromium(IV)/ 

Method A Method B Method C Method D Method E 
Total chromium, ppm 

33 SD-033- 01 0.094 2.07 0 0. 061±0. 027 32.4±2.9 
23 SD-023-02 0.095 3.26 0 0. 116±0. 036 32.6±2.9 
36 S0-036- 03 0.215 2.81 0 0 . 412±0.046 35.6±2 . 9 
35 S0-035- 04 0 .121 3.93 0 0.177±0.034 24.9±2.6 

-l 
p., 
0-__, 

37 SD- 037- 05 0 4 .12 0 0.016±0 .067 36.6±3.1 ct> 

...... 
2 S0- 002- 06 0 .1 05 1.83 0 0.063 24 . 9±2.8 

13 SD- 013 - 07 0 2.79 0 0 .238±0.037 30 . 7±3.1 C/) 

141 SD- 141 - 08 0 1. 79 0 0.1 3±0 .036 29.3±3 . 1 0 
0. 

64 SD- 064- 09 0.283 3 .12 0 0.04 30.6±3.1 -' · 
C: CJ 

64 SD-064- 10 0 . 215 2.61 0 0.38 37±3.3 v,3 0 
p., ,,, 
30 -53 S0- 053- 11 0 1.82 0 0.058±0 .022 25.7±2.9 -0 -' · :;:o __, () 

' 22 SD-022- 12 0 . 209 5.39 0 0. 108±0 .026 34±4.4 ct> ~ I 
-s I.O 

31 S0-031 - 13 0 .1 3. 27 0 0 . 105±0. 028 39.3±3.4 00 w 
p., 3 I 

138 S0- 139- 14 0 2.95 0 0.064±0.025 36.2±3 . 5 
c+ p., CJ) 
p., c+ +:> 

Zone E SO- E- 15 --- --- 0 --- --- ct> ~ 

-l 
p., ,,, :;:o 

Zone E SD-E- 16 0 . 525 4. 44 0 0.095±0.024 121.2±7.4 801971/<0 . 49/86 . 7 
0- :;:o ct> 
__, ):> < 
ct> 

Zone E S0-E- 17 0.0897 <1. 53 0 0.284±0 .057 35±4.4 B01972/<0 . 5/12.l n __, 0 
Zone E SD-E- 18 0 .101 <1. 63 0 0 . 253±0.056 39.3±4.4 B01973/<0 . 5/ll.3 ct> 

p., 

Zone E SD- E- 19 0 <l. 63 0 0 . 133±0.068 34.9±4.1 B01974/<0.5/ll.4 ::::l 
C: 

Zone E S0-E-2 0 0 <1.52 0 0.092 33.9±4 B01975/<0 . 5/13.9 -0 

):> 

Zone E SD-E-2 1 0 . 145 <1.65 0 0.13±0.049 46.3±4.6 B01976/<0 . 5/16.6 () 

c+ 

Zone E S0-E-22 --- <1.75 0 0.176±0.067 51. 2±4 . 7 B01977/<0.5/16.5/b < 
Zone E S0-E-23 0 <l. 68 0 0.092 42.2±4 . 6 B01978/0.11/12.l/c 
Zone E SD-E- 24 0 <l. 71 0 0.132±0.05 38 . 2±4 . 3 801979/<0 . 5/ll 

-' • 
c+ 
'< 

a SD-E- 25 0 <l. 48 0 --- --- B01980/<0.5/0.82 ........ 
-0 

Zone E SD-E-26 0 <l. 56 0 0.208±0 . 07 39 .1±4. 5 
p., 

lO 

Zone E SO-E- 27 0 <1.75 0 0. 103±0.05 41. 3±4. 5 
ct> 

Zone E SO-E-28 0 <1.59 0 0. 091±0 . 041 49.9±4.8 
Zone E SO-E-29 0 <1.75 0 0.105±0.046 43 . 1±4 . 7 

...... 
0 
-t-, 

Zone E SD-E-30 0.678 <1.83 0 0.24±0.058 65.3±4.9 N .__,, 



CX> 

Location Sample 
Method A 

Zone E SD- E- 31 0.813 
a SD- E- 32 0 

Zone D SD- 0- 33 0 
Zone D SD- 0- 34 0 
Zone C SD- C- 35 0 

Zone C SD-C-36 0 
Zone C SD- C- 37 0. 1788 
Zone C SD- C- 38 0.366 
Zone C SD- C- 39 0 .106 
Zone C SD-C- 40 0.575 

Zone C SD- C- 41 0.108 
Zone C SD- C- 42 .0 . 092 
Zone C SD- C- 43 0. 163-
Zone C SD- C- 44 0 
Zone C SD- C- 45 0.096 

Zone C SD- C-46 0.09 
a SD- G- 49 0 

Zone G SD- G- 50 0. 296 
Zone G SD- G- 51 0 .1 
Zone G SD- G- 52 0.27 

Zone G SD- G- 53 0. 246 
Zone G SD- G- 54 0 . 228 
Zone G 
Zone G SD- G- 55 0.537 
Zone G SD-G-55 

Zone G SD- G- 56 0 
Zone G SD-G-57 0.098 

a= equ1pment blank. 
b = QA duplicate. 

Chromium(VI), ppm Total 
chromium, ppm 

Method B Method C Method D Method E 

2.65 0 0 . 188±0. 05 92.6±6.1 
<l .81 0 0.066 3 .8±1. 3 
<1.83 0 0 . 108±0.038 71. 5±5 . 3 
<l.82 0 0 . 72±0.038 52 .3±4. 6 
<l.82 0 0.ll5±0.038 42 .8±4.1 

<l .82 0 0.084±0.039 66 .8±5 
<l.82 0 0.069 40. 7±4 
<l.84 0 0.09 53.2±4 . 5 
<1.84 0 0.056 34 .6±4 . 1 
<l . 78 0 0.077 49 . 5±4.4 

<1.18 0 0 . 159±0.05 54±4 .6 
<1.8 0 0.098±0 .037 43 .4±4.3 
<1.8 0 0.098±0 .032 37 .3±3.9 
<l.79 0 0.077 33 .4±3.6 
<1.8 0 0. 134±0 .053 34.9±4 

<l .82 0 0.085 40.2±4.2 
<l. 93 0 0.077 7. 1±1.8 
<l. 92 0 0.38±0.054 33.3±4 . 4 
<l. 92 0 0 .08 37.2±4.2 
<l. 9 0 0.202±0.047 231±12 

<l.89 0 0.012±0.044 74±5 .6 
<l. 93 0 0. ll 5±0. 044 55 . 7±5 

<l. 9 0 . 2 0.438±0.067 43 .1±4 . 6 
0.6/d 

<l. 9 0 0.078 33 . 1±4 .3 
<l. 93 0 0.083 35 . 2±4.4 

c = QA spl1t. 
d = reanalysis of sample SD-G-55 . 

HEIS/Chromium(IV)/ 
Total chromium, ppm 

B01993/<0.5 / 0.68 
B01981/<0.5/29.6 
B01982/<0.5/16 . 4 
B01983 /<0. 5/16 . 8 

-i 
Ill 
0-_, 
ct) 

...... 

B01984/<0.5/16.5 (/) 

0 
0. .... 

B01985/<0 . 5/16.2 C: 0 
(/)3 0 

B01986/<0.5/ll.6 Ill rT1 
3 0 

-----B01987/<0 . 5/15.6 -0 .... ;o 
_, n r 
ct) = I 

B01988/<0.5 / 17.l 
B01989/<0 . 5/17.7/b 

B01990/<0.ll/12.5/c 
B01991/<0.5/10 
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00 w 
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-i 
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B01994/<0.5/l.l 

B01995/<0 .49/15.l 
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B01997/<0 . 5/13 . 2 

n _, 0 
ct) 

Ill 
::::, 
C: 
-0 

)> 
n 
c-+ .... 

B01998/<0.49/23 < .... 
B01999/<0 . 5/31 . 2/b c-+ 

'-< 
B019B0/0 . 11/32 .3/c 
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-0 
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Table 2. Sodium Dichromate ERA Cleanup Activity 
QA Spike Data Table. 

Chromium(VI), ppm 

Sample Value Method A Method B 

0.5 0.49 0. 24 
0 0 0. 146 

0. 25 0. 21 0. 273 

2.50 2.3 0. 788 
1.00 0.98 0.433 
5.00 4.7 1. 67 

3.3 SAMPLING CONCLUSIONS 

Method C 

0.2 
0 

0.2 

1. 2 
0.6 
4.0 

The field screening and offsite laboratory results did not identify any 
chromium(VI) and total chromium levels that constituted a hazardous condition. 
Field screening demonstrated cost effectiveness , accuracy, and timely response 
in expediting cleanup actions . 

The MTCA (WAC 173-340-740) Method A chromium cleanup level for soils i s 
100 mg/kg or 100 ppm. Because sample results are below r~gulatory cleanup 
limits, a risk assessment is not necessary as health risk at the limit is 
negligible . 

The waste oil and paint results were used to designate the hazardous 
waste disposal process required to dispose of the three hazardous waste drums 
filled during excavation activities. 

4.0 COST ANALYSIS 

ERA Activity Estimated Actua 1 Net 

Site Characterization 
Labor $ 132 .0 $ 102 . 9 $ 19 . 1 
Materials and Supplies 18 . 5 1. 7 16.8 
Administration 206 .4 95 .0 111.4 
Analytical Services 10 .0 12 . 5 - 2.5 

Subtota 1 $ 366 .9 $ 212.1 $ 144.8 

ERA Proposa 1 
Labor $ 64 .5 $ 40.3 $ 24 .2 
Materials and Supplies 10 .5 5.0 5.5 
Administration 66.3 42.7 23.8 

Subtotal $ 141. 3 $ 88.0 $ 53.5 

9 
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ERA Activity Estimated Actual Net 

Cleanup Implementation and Closeout 
Labor $ 146 .3 $ 138.8 $ 7.5 
Materials and Supplies 21. 4 22.9 - 1.5 
Administration 163.7 167.8 - 4 . 1 
Analytical Services 72.1 57 .7 14 .4 
Waste Disposal 18 .1 18.1 0.0 

Subtotal $ 421.6 $ 405 .3 $ 16 .3 

Total $ 929 .8 $ 705 .4 $ 214.6 
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Karch 8 , l993 

Mr. Lao E. Ut:~le, .A,ui.aunc ManAget: 
Environunul Man&gemenc 
U. S. Deparouenc of Energy 
P.O. ~X 550, A3•42 
lic:hla.nci, VA 99352 

Du.,r Mr. Lit1:le: 
I 

Re: Acc1on M•morandWll Approval: Sodium Oichroma.ce Sari:al 
Lan4f1ll, U.S. Oepartmenc of E~ergy Hanford Sice, Richland, 
tlA 

This le~~•r con.stieucas approval of t:ha subje~c Action Me.morandum. 

I . PlJUOSE 

The pu:t)ose of this &ccion is ~o mitigate any _chrea~ co public health 
and c:h• euviraMane !ram cha Sodium Dichromatc Ba.rral Landfill, and to 
meec the ERA objeccive of cla~n closure . Ic is asswzied chac ~i$ .rill 
be ~e final ramedi&l accion taken &C the 100-!U-4 .Ope~able Unic. 

II. BAciaaotnm 

Purswa.n~ ca cha Comp;ehansive £nyirO!V1Jtncal Re1ponse, Compen§a;ion and 
LiJp1lit;y Ace (CER.CLA), tile U.S. Environm~ncal Protec:cidtl. Ageucy (EPA) 
propcsed Che lOO Area &C cha U.S. Ocpar~menc of ln&rgy (USDOE) Hanford 
Siu far inclusion an ale HAcional Priorities Lise CNPt) on June i~. 
1988. !n November 1989, cha 100 Araa. ~as ·tncludad on th• NPL. 

A. Si;a D9scripci9n 

Loc&ced e&s~ _of the Dan~ CR reaccors and wesc of H reactor (Ftgure l), 
t:his l&:td.fill &ra& h thought ~ ha.ve 'bean in. u.se in 1945 for d.i.sposa.l 
of diaeard.cd and cru.ahed bUt"ais _ The land.fill a.re.a is tha solo wuce 
sita wtthin t:ha lOO•IU-4 Operable unit. 

Hiscarical dgcument&Cion for the dt:e (sit:e diman.sioUG , usage, .md ..,ut:a 
volume) i.8 nae a.v&il&ble. 'l'he ~a.su Informac1on Data -Syscem (w'IDS 1992) 
usumed cb.a.t the cru.sh~d b&rreu conc&inad 11 r•~i4~ sodium cil.chrazu.ta 
&C bw:ial time and. only chaae cru..shed. b.ir.rels ~ere buried a.t :he sita. 
Sodium cUchroiu.ce wu used &San ~dditive to raaceor cooling vaar co 
pravent pipe cgrroaion. 
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In add1.cion eo Soci1um Dtchram..ce Barrels, t:ha site a.J.$0 includes 
homescaa4 sw:faca dabri1, bu-bed and f~ncing vi.re, scove pipe. and 
various Cin cans. The sice may h&Ve been used u a. general land.fill. 
!Suria.l d.apch is 1hall0v since visua.l inspection finds la.rge .uiioune.s of 
barrel. clebr1a on ch• surfac:•. The ltm.it:ad field. invwstigat:1on a.Lio 
proved che dapt:h of 'bu.rial u a.round 6. 5 fae.c. 111c sice is race.angular 
iu sh,a-pe, and 1$ abauc l,SOO feec long by 300 feet w1de. The 1.mmedi&ta 
area surrgund.ing ch• sica $till shows evidence of its o~i~inal 
•~icw.cural Wla; f1al~ rows a.re noci~eabla on the ~est pertmecar . 

Chromium (Cr) a).i£t:1 in che 100-HR-3 Opersbla Unit .area g1:0un~wacar . buc 
t:hia sica i.s noe chc su.apec:tad. source. Groundw .. car samples from Che 
site's monicGring v•ll (699-93-46) do noc report: dececea.ble levels of 
chromium. th• &roundw&Ce:t" d.apch. i.s 29 feet . Sic• racli.a.d.on survey 
ind.ic&te t::h&c r&dia~io~ level• arQ noc in e~cess of t:he naeu.ral ' . . 
backgrt;iund levels. The si;e c:ouc4ins many bara pacches (m.ose in 
circ:ular shape vid\ liiamacers from a.bout one foot t:o t:an faet) 
surrounded by •healthy• che&c grass. A H~ord Site su~~y idanci!iad 
U~&S co~~4ining this •naoaal phenomena• at several ocher localicias . 

Sica charactaruacion &et1v1c1es includad ;<.10 geopQysic&l, nonincr1J.Sive , 
grow:i.d-peuec~&ting rad.ar and aleccrom4gnetic induccion surveys . surfaca 
ci&bria ~oll•ccion, sampla trenches, aamplo pit, and 30il sampling. 

Iha firsc geophysical survey idencified many ~ubsurfaca anomalotU zone5 . 
The survey id.entifiad t:ha naed. eo remove t:ha surfaca dobri~ (abou~ 41 
'b&n-als and homascead d.abris) -which interfered vi ch cha .sur-1ey. Fie lei 
screez:u.ng and aff~itc labor&toz:y an&l.ysis sa.mpl• colleccion ocoUITQd. 
during sw:!&&:e del:)p..s cleanup . !ha second geophysical survey providad 
more deail, clearer auoma.ly delineation, and de~ecd.an of abou~ •l44 
cm.all and. large a:iom~lias . The sur,,~y int:erpraced .m.osc of chase as 

.metalli~ debr1a. !&aed on survey rasult:.:a, lim.1.t:ad fiald invcatiga~ion.a 
vera carried out . 

1'10 sample c:enche.s and one supla pit Yare dug to confirm the suzvey 
f1.nd1ngs. Numerous c;rushad. drums '-1er• fo-.m.d t:o a depth of about: 6. 5 
fee~ in. both the tre11cb.cs. A 'crushed drum vitii cha wording "Sodium 
Oichromaee Cryacals• scill legible was d.i$Covered in trench 2 . 

Soil samples were collaccad f:om t:he surface, tvo ~es~ ~~nchas, &nd ona 
ca,c pit:. Also during su.rf&c:c: debris cleanup , ~face samples were 
abuin•ci for analysis . Th• samp l o& vat'e Q1til.er field sc:r:eenati for Cr+6 
and tot:&l Cr o~ aenc co au off9it:a l.bor~tory. for a.na.lys1s for Cr, Cr+6 
&nd. gamiu. emi~t1ng radionu.cli~es. 
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All sample• vere field surveyed for ~adi,cion .· The field io.scrumencs 
did noc deceec ar.y radiacio~ levals and shovad detec~a.blQ Cr+6 levels of 
lua cha.n_ fiva ~pm.. Labora.t:ory analysis shows a. maximum, concent:r&tion 
of coul Cr &t 56.3 ppm and 15;6 ppm of Cr+6. ' 

III . l'SlU:AT TO PUBLIC H.UI.n oa 'wELFA&E OR m:t ENVlllOm!tNT 
. 

A. P;eams Cond1eions 

Liaiced field 1nvescigacions were c,rried o~t Ln che Sodium Dichromat:a 
Barrel Landfill. TherQ &re abou~ 144 anomal1a~, and full sea.le 
i?Nesd.ga.cion of a. l&rge number of ch1Ue .anomalies ir1 ye~ t:o ba e&rr1ad 
ouc co c1ec,rmin• all che eontenc~ of these ~nom.alies. Hiscoric&l 
doc:umencac'ioc. !or the sica (w;aga &.'lei waste t:ype, wa.t:a. volwne) is net: 
&vatl.a.bla. TJI?)S 1992, a..ssW11es t:hac c:he crushed. 'barral conta.ined lI 
r••id&.i.al sod.1wa dichrom~ce at: tha buria.l .cuie uid t:h&e only crush.ad 
barrel wore buried. a.c th• .ite. This usumpt1011 seems t:O be correct: u 
evidenced from ma li.Duted field invasc1gac1on o~ excavation of ~o cast 
trenches, ~hich revealed numerowa ctiJ.Shad drum.sin cbo crenches. Only 
ona cru.hed drum with tha wording ffSodium Oichrom~ca Crysc~lsft scill 
legible vu discovered in cranch No. 2. However. c:b.e ent:ira sica cannoc 
be uswaad eo be Cb• 1ame baaed on !:his limiced fiald invescig&tion. 
!he • ample analysis re•ulcs are vell bel0v the Mo~el Coat:rol Toxic A.cc 
(MICA) Rosidanci&l So1l .Cleau•up chromium scm~d of 100 ppm. Ho~ever, 

· ic ia coo early to conclude cha.~ chera is no ch.raat: or danger co che 
public hult:h _or environmenc from cancaminants £C che stte v1thou~ full 
1nvaac1gat:ion o, all the anomaliaa. !he ERA's go&l. is ea achiava claan 
clo~c and 1..mrestricted 'J.e of land . Public comencs ara in !a.vor of 
compl.et:e ram.ava.l of th~e dr.im.s f1:oai ch• sice. 

~ ERA Vill be couducte.ci in &ccord..ance ·.rit:h 40 era 300 I Subna.,:t E; th• 
Hanfo;d Federal Fac11~ Aq••~en~ an~ Coll5;nt O;d•~ (Pare 3, A%~icla 
XIII, Se~cion 38); cha ~mprehep$iV9 ,nviroru;ent:al Rcsponae Compensaeion 
&nd Liab1li~ Act of 1980 (CERCU). and che Suee of Va.shingeon Model 
To~ica·Conerol ·Ac~ (MTCA, Chapcar 173-3~0 ~AC) . 

IV. l&O?OSEJ> ~ION Al'lD tsT~TED COSTS 

~cscinghouse H&nford Company (WC), as ~he USDOE concr&ctor , prQpared an 
eu5ineering evaluat:io~/cosc an~lysi~ (E£/CA) concerning ~ecbnologies 
th&c were applicable co t:hc Sodium. Di.chroma.cc aa.rrel Landfill. 'Ibe 
propo•a.l. v~s submitted to the E!'A -.nd t1uhingcon S~at:a Dep&raenc of 
Ecology (Ecology) by USOOE !or p&rallal revie~, and vu also made 
a.va.11..hla for public comme.ne for t:he t,eriod. of thirty (30) d.ay• . Tha 
EE/CA propoaad ,:h~Qa remedial ~~eion alcerna.eivos. They ~ra: No-Act:ion 
Alcern.a.~1ve, Sample All Anom.ali~s. and E:.x.c£vace .and Di.pose A~ Cenual 
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I.a:idfill. Ten (10) public COl:IClenc~ vare received, including commenca 
from Cou!ed.era.tcd Tribes and Band.a of t:ha Ya.kim.a !nd.i&n N&tion. Otl.e 
p\M>lic comment: t1.ipporced a. •-o.o a.c.c1on alcernaciva," while tile m.a.j ority 
(abou.~ 70% oi che coc..l re•ponse) opt:ecl for l:at:al exc:avacion &11ci ramoval 
of ba.rrals from dla site. 'Ihe re.sc of the public comments ~ere deemed 
noc· relevanc. !be folloving proposed al~ern•~ive$ vera evaluate~. 

A. No Aceion · !he very liadced nat:ure of t:he field ~ceivicy .~oes noc 
ju.stify t:hc action. Al.~o, che ex1~cing sampling d.a.ta is not suffician~ 
for Ecology ragulacorc co suppo~ a11s alcern.cive . 

B. Sampte All An9111alies - !be pu_rpa~e .of sampling All anom&liea (.bouc 
144) µ t:0 fifrther confirm that the site coc.ta.i:n~ no res'4ated hv!.a.rdous 
vaaca. Sample collection vill ~~quire a sm-ll backhoe .nd dQSC control 
d&v1ces . All exc&V&ta~ debrts w1ll be reb~iod where found. !he debris 
t:y\,a will be v1sua.lly idencifLed &~ each anoma.ly locacion. If cha 
anomaly is & crushed d.t\im.(s), !.tmple collection will be for field 
acreani.i1g and offs1te labor.~ory analysi&. If the anom&ly i& homescaad 
d&brl~, no sample colloccion Yill occur. I.Then all cha analysis ra&w.cs 
are received and sho~ we cha site is conca.mi.n&nc free, all maps vi.ll 
be upg.ad.ed. A noto will bo added a1ac the $ice contained buried 
c.ru.sbod drwu and diet Cr m4 Cr+6 level$ are vit:hin background lavQls. 
llueading a! th• <iis~bad suple area• Yill be done. The total cost 
for ~is al.~ar&tive ia escima~e~ .c $288,990. 

Thu &l~arnacivo will confirm whether ch• sito concain.s any rogulacad 
bu:&.edow. Y&aca, Ihe suplin& ~ill alao raquire cocal screaning for 
=•cal.a and organics, and a.na.lys1, for salacced s~los. Th~ cosc is much 

.hilh•t than the thir4 .a.lcertt£tiva of tocal excavation and remov&l. 
A.1£0, tids op~ion dou !lot .a.ddre.u fucur• proolem(i) that mAY arise. 
Iha pW>lic comment& a.ra again.st: ?:his opt10n. !his opt:ion dou not: maet 
che original incanc of t:he ?ltA, which is claan cloaur& ot che sit:o. 

C. ExCf°"te and. Dbpcse At; Ctn;ral Landfill - Thb &lterncive inV0lves 
axcavacion o! &ll anomalias, placing t:he debr1a in dump t:ruckl and 
disposal &t: the cencral landfill. Sample collaction will occur if 
d!.scoloTed soil or ~ebr1a ocher chan crushed~ or homestead cypes 
appear ci~ng Che exc,vu:ions . Arca. scabili.ation a.nd raseeding wtll 
follov ex~4vacion. The cow co5t: is e$t:1.m4ta~ ac $192,140. The 
cleanup act:ivity will aka abouc •h: (6) r.ee~, depending on veather 
coudit:ions: 

!his tleenw.tive is cecb:nieally feasible and co~e effec~iva . I~ ~l be 
c£fact1v~ in maeti:ig t:he EiA goal by removing &.ll poceucia.l. 
cont:&Aiuaeion. Thia 4.CC1¢n 13 also tha preferred &lcernacivQ by che 
publi~, and uy allaw unre•c~ict:ad use of che l.and.. Ca~irmacary 
aaaplicg la\l.lt occur ~o &hoY ~c t:he sit• is clean. 
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Impl9men~ci:.9.n 

I.abor. . . .. . . . . . . . . . . • . . . . . . . . . . . . . $~5 • 400 
Macer1al.s and SuppUu ....... ..... 5,000 
Analyeic:a.l Set'V1caa •••...••....... 15,400 
Equ.ipm.enc Laaaing ................. lB,000 
Ceucral. Land.fill ..•.•.•.••••...... 54,000 
.Engineer~ and Aduiiniscrat:iou .... 10,000 

Suh Iotal. . .............. .' ...... . . $147.800 
30%· Ccuciugeucy................... 44. 340 

1:0?AL ••.•• .•.. •••••• •. ..••••••••. Sl!i12.14Q 
• V. IECO~ION 

This decision do~u.mant: t:ecol!IIZlends the ex~vit:ion of all auoma.ltes .a.nd. 
disposal. ot the ucari.1.b a.t: w cen,;ra.l la.nd!ill (Opt:ion C) for th• 
3odJ.um Dichro=ace Barrel Landfill of che· USOOi ~nford Sica in Richland, 
YA. '!his decuion vu d.eveloped. in a.ccord.a.nc:e wich CU.Ct.A ~ amended. by 
t:he SliperfupQ M•nd.;en;~ and Ro13=chorization Ac; (SARA). and to t:ha 
e~t•nc pra.ceicabla, t:he Ngcional Con;ingew;y Plaij CNC~). This deci•ioa 
is based 00. w adminiscr&cive racord for t:hu p:ojact:. kcauae 
coucUcions ac t:he s1ce meec the NCP sacc1on 300.41S(b)(2) eri~eri& for 
action, ic is recolll.Dlen4ad ch&t ~he prefe~red &lceni&cive be approvad. 

please. con1:acc Da.va Nylander ~t: 

a.age ·scan1ey, Progr~ Man er 
Nw:lear & Kixad. 'iluc• Program 
Yasbiuiton St:aca D•pc. o tcology 

B.S:mf 

cc: io'be:t't: X. Scaw~. USOOE 
P&U.l Day, t?A 
Paul !&&var, EPA 
D&~• J&n.Sau, Ecology • 
O&ve Nyland.er, Ecology . 
Darc:i Taal, Ecology 
Oil> Goswami, Eco lo ct 

. I(~? i;±t 
R.a:\~l r. · Sm.it:h, Director 
Huu-dou. iii.a.a~ ~1vision Ya.sea 
U. S. tnviraomentAl ~raeec~io~ 
Agency , Region 10 

A-dmin:f,t:r&t:iva i.ecorci (Sodium Dichr0ma.te ERA)· 
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