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EXECUTIVE SUMMARY

The Washington State Department of Ecology (lead agency) and the U.S. Environmental
Protection Agency (support agency) recommended that the U.S. Department of Energy
perform an expedited response action (ERA) for the Sodium Dichromate Barrel Disposal

Landfill.

The ERA goal 1s to reduce the potential for any contaminant migration from the landfill to
- the soil column, groundwater, and the Columbia River. Because the Sodium Dichromate
Barrel Disposal Landfill is the only waste site within the operable unit, this removal action is

the final remediation of the 100-IU-4 Operable Unit.

The Sodium Dichromate Barrel Disposal Landfill is located in a small depression between the
100-D and 100-H Areas. 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 1s included in the 100-HR-3 Operable Unit.

This ERA process started in March 1992. The ERA proposal went through a parallel review
process with Westinghouse Hanford Company; the U.S. Department of Energy, Richland
Operations Office; the Environmental Protection Agency; Washington State Department of
Ecology; and a 30-day public comment period. The Washington State Department of

Ecology and Environmental Protection Agency issued an Action Memorandum in March

ES-1
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The field screening and offsite laboratory results did not identify any chromium(VI) and total

chromium levels that constituted a hazardous condition.

The "Model Toxics Control Act" (Washingion Administrative Code 173-340-740) Method A
chromium cleanup level for soils is 100 mg/kg or 100 ppm. Because sample results are
below regulatory cleanup limits, a risk assessment is not necessary. Health risk at the limit

1s negligible.
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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) and the Washington State 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 Title 40, Code of Federal
Regulations, Part 300, Subpart E (EPA 1990), the Hanford Federal Facility Agreemen: 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 Washingron Model Toxics Control Act
(MTCA).

The ERA was categorized as nontime-critical (Ecology et al. 1991), which required
preparation of an engineering evaluation and cost analysis (EE/CA). The EE/CA, which was
included in the proposal, 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 so1l column, groundwater, and the Columbia River. Because the Sodium Dichromate
Barrel Disposal Landfill 1s the only waste site within the operable unit, the removal action is
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 Office
(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 disposal
of a minor quantity of hazardous waste was completed in July 1993,

T LTI 220 REMEDIATION DESCRIPTION

2.1 LOCATION AND PHYSICAI DESCRIPTION

The 100-IU-4 Operable Unit consists of the Sodium Dichromate Barrel Disposal Landfill
located in a small depression between the 100-D and 100-H Areas (Figure 1). The landfill
was used in 1945 for disposal of crushed, empty, sodium dichromate barrels. The 100-1U-4
Operable Unit is a source operable unit; the groundwater beneath it is included in the 100-
HR-3 Operable Unit.
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Historical documentation for the site (dimensions, disposal records, and waste volume) is not
available. The Waste Information Data System (WIDS) (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; visual inspection reveals
barrel debris on the surface.

Limited characterization activities (DOE-RL 1993) confirmed the presence of the barrels. A
variety of homestead debris (tin cans and wire) 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 of buried debris (Figure 2).

2.2 CONTAMINANTS OF CONCERN

Based on site radiological surveys, the work area is considered nonradioactive. From the
WIDS, the primary hazardous constituents of concern are chromium(VI) and total chromium.
Site sample data from limited characterization do not indicate elevated levels of chromium
above regulatory cleanup levels.

During removal activities, small quantities of asbestos, waste oil and grease containers, a
paint can, roofing tar, 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 surface anomalies and 11 subsurface zones (identified by ground penetrating
radar) 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, B, F, H, I, J and
K), and at 118 anomalies.



7 1} DOE/RL-93-64, Rev. 2

Four zones (C, D, E, and G) and twenty-six 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. Various homestead debris
(wire fencing, wooden posts, and other miscellaneous debris) and about 5,000 crushed
barrels were removed and transported to the Hanford 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 empty paint can, a discarded 12-volt
vehicle battery, and used oil and grease containers (about 0.5 gal total). These hazardous
materials were placed in three 55-gal drums and sent to an offsite hazardous materials

. disposal facility. The loose asbestos and a drum of asbestos went to the Hanford Central
Landfill asbestos section for disposal.

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 its placement in sample bottles.

3.0 SAMPLE 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 and response time of screening methods relative to
offsite laboratory analysis and to provide a basis for comparison of the various methods.
Normally, offsite laboratory analysis results are not available for at least a month after
sample collection. Demonstrating the effectiveness and accuracy of field screening methods
would allow for timely field activity adjustments to changing conditions.

3.1 FIELD SCREENING

Several field screening analytical methods were used. 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 (QA spikes), and Figures 3 through 6.



Table 1. Sodium Dichromate Expedited Response Action
Cleanup Activity Sample Data. (2 sheets)

Total chromium,

Location Sample Chromium(Vi), ppm ppm HEIS/Chromium(IV)/
Total chromium, ppm
Method A | Method B | Method C Method D Method E
33 $D-033-01 0.094 2.07 0 0.0610.027 32.4+2.9
23 SD-023-02 0.095 3.26 0 0.116+0.036 326429
36 $D-036-03 0.215 2.81 0 0.41240.046 35.642.9
35 SD-035-04 0.121 3.93 0 0.177+0.034 24.942.6
37 SD-037-05 0 4.12 0 0.016+0.067 36.643.1
2 SD-002-06 0.105 1.83 0 0.063 24.9+2.8
13 SD-013-07 0 279 0 0.238+0.037 30.743.1
t41 SD-141-08 0 1.79 0 0.13+0.036 29.343.1
64 SD-064-09 0.283 3.12 0 0.04 30.613.1
64 $D-064-10 0.215 2.61 0 0.38 3743.3
53 SD-053-11 0 1.82 0 0.058+0.022 25.742.9
22 SD-022-12 0.209 5.39 0 0.108+0.026 34144
31 SD-031-13 0.1 3.27 0 0.105+0.028 39.3+3.4
138 SD-139-14 0 2.95 0 0.064+0.025 36.243.5
Zone E SD-E-15 - -- 0 -=- -
Zone E | SD-E-16 0.525 4.44 0 0.095+0.024 121.2+7.4 BO1971/<0.49/86.7
Zone E | SD-E-17 0.0897 <1.53 0 0.284 +0.057 35+4.4 B01972/<0.5/12.1
Zone E | SD-E-18 0.101 <1.63 0 0.253+0.056 39.314.4 B01973/<0.5/11.3
ZoneE | SD-E-19 0 <1.63 0 0.133.£0.068 34.914.1 B01974/<0.5/11.4
Zone E_ | SD-E-20 0 <1.52 0 0.092 33.914 BO1975/<0.5/13.9
Zone E | SD-E-21 0.145 <1.65 0 0.13+0.049 46.3+4.6 B01976/<0.5/16.6
Zone E | SD-E-22 <175 0 0.176+0.067 51.244.7 BO1977/<0.5/16.5/b
Zone E | SD-E-23 0 <1.68 0 0.092 42.2+4.6 B01978/0.11/12. l/c
Zone E | SD-E-24 0 <LTI 0 0.132+0.05 38.2+4.3 B01979/<0.5/11
a SD-E-25 0 <1.48 0 B01980/ <0.5/0.82
Zone E | SD-E-26 0 <1.56 0 0.208 +0.07 39.114.5
Zone E | SD-E-27 0 <1.75 0 0.103+0.05 41.3+4.5
Zone E | SD-E-28 0 <1.59 0 0.091+0.041 49.9+4.8
Zone E | SD-E-29 0 <175 0 0.105+0.046 43.1+4.7
Zone E | SD-E-30 0.678 <1.83 0 0.24£0.058 65.3+4.9

2 “A% “49-€6 /O £/ |
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Table 2. Sodium Dichromate ERA Cleanup Activity
QA Spike Data Table.

Chromium(VI), ppm
Sample
Sample Value Method A Method B Method C
$10 0.5 0.49 0.24 0.2
S11 0 0 0.146 0
$12 0.25 0.21 0.273 0.2
513 2.50 2.3 0.788 1.2
S14 1.00 0.98 0.433 0.6
15 -1 L0 - 4.7 ek i.67 T 4.0




T

(ppm)

1.0

0.9

0.7 1

06 -

05

04

0.3 1

0.2 1

0.1

0.0 -

O Sampling Moblle Leb

0]
AAAAAA AA

0

A AAAAA AAAAA A AA‘&A‘A A B,

o N 0o o O
o]
u Oﬂng ﬂﬂ 0,0 Dog 0@ Oph oq Da
© o °%" o ® ot o

aB

Sample Number

x Fleld Sarvices 0O PHL A Oftislle Lab

"$)nsay Srdwes (Ja)wnnuory) -4 ngig

%?
o
F
3
R
g
<



' || DOE/RL-93-64, Rev. 2

Figure 6. Total Chromium Sampling Comparison.
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The waste oil and paint results were used to designate the hazardous waste disposal process

' DOE/RL-93-64, Rev. 2

required to dispose of the three hazardous waste drums filled during excavation activities.

Table 3 compares the total ERA project budgeted costs to actual costs with net savings, The

net savings is $214,000.

The 100-IU-4 Operable Unit is ready for unrestricted land use, This meets the requirement

4.0 COST ANALYSIS

for "No Further Action" under CERCLA guidance.

Table 3. Sodium Dichromate ERA Cost Analysis.

5.0 RECOMMENDATION

ERA Activity Budget Costs Actual Costs Net Savings
(thousands) (thousands) (thousands)
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
Subtotal 366.9 212.1 144.8
ERA Proposal
Labor 64.5 40.3 24.2
Materials and Supplies 10.5 5.0 55
Admnistration 66.3 42.7 23.8
Subtotal 141.3 88.0 53.5
Cleanup Implementation
Labor 146.3 138.8 7.5
Matenals and Supples 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

15
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APPENDIX A

ACTION AGREEMENT MEMORANDUM
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7601 W. Clearwater, Suite 102 + Kennawick, Washington 99336 = (509) 546-2990

Mareh 8, 1993

Hr. Lao E. Litcle, Agsistentc Hanager
Environmental Mxnggemant

U.S. Deparment of Znergy

P.0. Box 53Q, Al3-42

Bichland, WA 99152

Dear Xr. Lis:le:
Re: Accion Memoraadum Approval: Sedium Dichromate Barzel

Landfill, U.5. Departaent of Energy Hanferd Size, Richland,
WA

This lazzer conszitutes approval of the subject Action Nemeorandunm.

I. PURPOSE

The purpose of this acrion is to xzitigare any chreat to public Bealth

and che enviromment from the Sodium Dichromate Barrel landfill, azmd to

meetT the ERA objective of claan closure. It Ls assumed that this will

be the 2inal remedial zctist taken gt the 100.IU-4 Operable Unic.

IT. 3ACRGROTND

Pursuant to the ngiv iro 1 Regpous sime n zn

Liakilizy act (CERCLA), the U.S. Envireonmental Protectian Agemcy (EPA)
proposed the 100 Avex at the U.5. Departmsar of Energy (USDOE) Ranford
Site for inclusisn on the Npcional Prioriz: r on June 24,

1988, In November 1989, the 100 Area wvas {ncluded on the NEL.
A. -} =ipt

Locaced sast of the D and DR Teactors and vest of X raaccor (Tigure 1),
this landf{)l]l araa {s thought Te have baen in use in 1945 Zor dispoesal
of digcarded and erushed barrels. The and€ill aresa is the scle wvaste
siCe within the 100-IU-4 Qpezable uni:.

Hisvorical documeatation far the sita (sice dimensions, wusage, and waste
veluma) I3 not available. The Taste Informaclon Data System (WIDS 1992)
assumed that tha crushed barrels contalned 12X rtesidual sodium dichromate
at burial tize and only thass cTushed birrels were buriecd at the sita.
Sodium dichromate was used as an additive o reactor cooling water to
prevent pipe corroslen.

A-1
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Leo E, Lictle
Page 3
Mawch 8, 1993

All samplas vere fiald surveyed for yadiation. The field Instrumencs
did not detec: amy radiacion levels and showed detectable Cr¢d levels of
less chan five ppm. Laboratory analysis shovs 2 =ax.zum canceﬂt:at‘on
of Teral Cr at 56.3 ppm and 15.6 ppm of Cr+b.

ITI. TEREAT TC PUBLIC HEALTH OR WELTARE OR THE ENVIRORMENT

A. Present Condirions

Lizited f£ield investigations were carvied out in che Sodiwm Dichromate
Barzel Laxdflll. Thers are abour 144 ancmalias, and full scale
investigation of a large number of these znomalies Is yaet %5 be carriad
out to datermine all che contents of these ancmalies. Rissorical
documentation for the site (usage and veste Type, wvasta veluze) is not
avallabla. WIDS 1992, assuzes that the crushed berrel contafned 1X
rasldual sodiun dichromate at the burial .time snd that only erushed
barrel ware buried at cthe site. This assumption seams to be correct as
evidanced from ths limized fiald invasctigaticn of excavation of Two tsst
trenchas, which revealed nurercus crushed drums in the trenches. Only
one crushed drum with tha werdirg "Sodium Dichrosaice Cryscals”™ still
legible was discovared in Crench No. 2. Hovevar, the entire site cannet
be assumed To¢ be the game based sn this limlted £iald {nvestigaticn.

The sawple analysis results are vell below the Model Comcrol Toxdie Act
(MICA) Residantlgl Soil Clean-up chromium szzndard of 100 ppm. However,

"ic is too early to conclude that chera is no chreat or danger to the

public health aor enviromment from contaminants 2t the site without Iull
investigation of all the ancmalies. The ERA‘s goal is Teo achieve clean
closuze and unrestricted use of land. ?2Public comments sra in faver of
complete ramoval of these druzs Srem the site.

B. ble avant and Toprd Requiremants

Tha ERA will be comducted in zecordance with 40 GFR 300, Subongre E; the
Ranford Federal Facllisv Arreemens and Comgzgnt Order (Part 3, Arricle
XIII, Secticn 33); the ggm*chgng:vs ,ng.;g:_ggtal Re=ponse Compensation
nd Li irv Act o 1A), and cthe State of Vashington Mgdel -

Xexigs Contrel Act (MICA, Chapca: 173-340 WAC).
IV. ZROPOSED ACTION AND ISTDMATED COSTS

Westinghouse Haxnford Company (WHC), zs che USDCE contractoer, prepared an
eaginaering evaluation/cost amalysis (EE/CA) concerming Tschnologies
that vere applicable to the Sodium Dichromate Barrel landfill. The
propesel vas submitted to the EPA and Washingron State Department of
E:nlcgy (Ec:olog) by USDOE for parallal revisw, and was also 2ade
availihle for public commen:z for the pariod of thirty (30) days. The
EE/CA proposad thraa rzzsdial accion altercatives. They are: Neo-Action
Alcernative, Sample All Ancmalies, snd Ixcavate and Dispose AT Central

A-3
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Page 5
March B, 1993

Izmplepentacion

Labor. i i $45,400
Materials and Supplies............ 5,000
Analytical Services............... 15,400
Equipment Laasing. ................ 18,000
Central landfil) ........ e 54,000
Engineering and Administraciom.... 10,000
Sub Total........cc.o... .. Ceaceann $147,8Q0
302 Conrlogeney............. Cevea 44,340
TOTAL ........cocn-. Ceerecreanaen .$192.140

V. RECOMMENDATION

This decision documant recozmends the axcavation of all amemalfes and
disposal of the caterials ac the central landfill (Opticn C) Jar the
Sod{um Dichromate Barrel Land£ill of the USDOE Hanferd Sfire in Richland,
WA. This decfsicn vas developed in accordanca with CERCLA as amendad by
the Supetd Ace d Ragurthegizasd (SARA), and te tha
extent prasticable, the Nactopal Couzingegev Plgg (NCPY. This decislien
is based oo the adninlsirative racord for this preject. Bacause
condicions at the site meet the NCP section 300.415(b)(2) crizeria for
action, It is recommended that the preferred alcernative be approvaed.

If you have any further guastions, please contact Davs Nylander at
(509)736-3000. :

fosdTke > Bodlirpzr

Roge¥ Scanley, Program Manafer Randsll F. Smich, Direater
Fuclsar & Mixed Wascte Progran Hazardous Waste Division Wasce
Vashington State Dapt. ol Zcolegy U. S. Eavirommental Protection

Agency, Region 10
RS:mf

ce: Rebert K. Stawarc, USDOE
Paul Day, EPA
2aul Beaver, EFPA
Dave Jansan, Ecoloegy -
Dave Nylander, Ecology
Dazre!l Taeal, Ezolagy
Dib Goswami, Ecology
Ad2in{strazive Re2cord (Sodium Dichromate IRA)"-

A-5



1 IDDE/RL-93-64, Rev. 2

DISTRIBUTION
Number of Copies
Onsite
17 . S. Department of Energy, Richland Field Office
J. K. Erickson (15) H4-83
G. 1. Goldberg H4-83
DOE/RL Public Reading Room H2-53
1 Pacific Northwest
Hanford Technical Library P8-55
18 Bechtel Hanford, Inc.
G. R. Eidam H4-61
C. W. Hedel H4-89
M. C. Tyler (3) H4-90
BHI Document Control (3) H4-79
BHI Project File (3) H6-08
Environmental Resource Center  H6-07
ERE Project File H6-03
ER Program Office (2) He6-27
IRA (3) H4-17

Distr-1



DOE/RI-93-64, Rev. 2

Distr-2



DOE/RIL-93-64, Rev. 2

A-6



DOE/RL-93-64, Rev. 2

lao E. Lictle
Page &
March §, 1993

Landfi1l, Ten (10) public cczmmeznts ware received, Including comments
fron Confedarated Tribes and 3ands of the Vaxipa Indian Natien. Ome
public commant supperted 3 "ma action alternative," while the majoricy
(about 70Z of the total response) ap.ed for cocael excavation and rameval
of barrels from thae site. The Test of the public comments were deemed
not relevant. The folloving proposed alternatives vers evaluated.

A. No Acpiop - The very licmited naturs of tha f£isld activity does nat
justify the action. Also, the exfisting sampling data is not sufficlent
for Ezology ragulacers ©o suppert this alCernaciva

B. Samgle All Apemalies - The pu-pose of saspling all anomalies (about
144) is o fyrther confirm that the site contalns no regulated hazardous
vasta, Sazple collection will vequire & small backhos and dust control
devices. All excavated debris will be zeburied where found., The debIis
type will be visually identified at each enemaly locatien. If che
anomaly is & crushed drum(s), sample collection will be for fleld
screaning and offsite laboratory analysis. If the anomaly is homestaad
debris, no saxmple collection will occur. UWhen all tha analysix resulcts
ars racaivad and show tha: the site is comraminant fres, all maps will
be upgraded. A note will be added that the site contvained buried
erushad druns and thas Cr a=d Cr+6 levels age within background lavels.
Reseading of the disturbed sazmple arsas will ba done. The tocal cosc
for this alcerazctive iz sstimatved at $288,990.

This alcarnacive will cenfirm whether che site contains any regulaced
bazardous vaste, The sampling will also raquize total screaniag for
macals gnd organics, and analysis for salected sasples. Ths cost is much
,higher than ctha third azltesnative of tocal excavarion and removal.

Alse, chis optien does not address furure problcn(s) that may arises.

The public comments are agains® this ospsien. This option does not meet
the original incent of che IRA, vhich is clean closure of the sitas.

C. Excavete and Digpose AL Gengmal Laggdfill - This altermative involves

axcavatien of all ancmalies, placing the debris in dump trucks and
digpesal at che central landfi{ll. Sa=ples collection will occur if
discolored goll or debris other than crushed drums or homestasad types
appear during the excsvartions. Area stabilizaition and reseeding will
follow excavation. The cotal cost i3 estimatad ag $192,140. The
cleadup activity will takes about six (5) weeks, depending on weather
conditicns.

This altermactive i{s techa‘cazily Zcasible and cost effective. It will be
effective iz meeting the TRA goal by removing all poteanctial
contamination. This aeclen {3 alse tha preferred alternativa by the
public, and =2y allow unrsatricted use of che lamd. Confirmatory
sarpling must occur S0 shoew thact the sita iz clean.

A-4



DOE/RL-93-64, Rev. 2
lac E. Liztla
Page 2
Harch 8, 1993

In addicion to Sodium Dichromase Barrels, the site also includes
homestazd surface debris, barbed and fencing wira, scove pipe, ara
variocus tin cans, The site zay have been used as a gecnmeral landfill.
Burial daprh is shallow sinece visual Inspection finds large amountg of
barrel debris con the surface. The limited Jield inwvestigatlon also
preved the dapth of burial ig azound 6.5 fset. The site is ractapgular
in shape, and {s abour 1,500 feeC long by 300 feet wide. The ILmmediace
greaz surrounding the site still shows evidance of its originsl
sgriculrural use; field rows are noticesble on the west perimecar.

Chremium (Cr) exlsts in che 100-HFR-3 OQperable Uniz area groundwalter, but
this site is mot the suspected source. Groundwater sazples from the
site’'s monicoring well (699-93-46) do not report detactable levels of
chromiva. The groundwater dapth Ls 29 feat. Sicte radfacion suzvsy
indicate that radiation lavels ara noC (o excess of the natusal
background levels. The sicte cottains many bare pacehes (most in
circular shape with dianeters from sbout one foot to ten laet)
surrounded by "healthy" cheat grass., A Hanford Site survey idencified
aress coutaining this "nacural ghenomena™ at several other localicies.

B. Sfte Charzcresircarvion

Site charesectarizazion activitis=s included two geophysical, nonintzusive,
grouzd-penerTating radar and alectromagnetic induction surveys, susfacs
debris collaction, sampls Trenches, sample pit, and scoil sampling.

The first geophyszical survey identified many subsurlace anomalous zones,
The survay {dantifiad che need te tecove the surface dsbris (abeut 41
bazrels and homestead dabris) vhich Inctarfered with the survey. Field
scraening and offsite laboratory analysis sample collection occurxed
during surface debris cleammup. The second geophysical survey provided
mors detzil, cleazer guomaly delineation, and detection of about 14k
sz2ll and large anomalies. The survey incerprected most of these as
metallic dabris. 3ased on suzvey results, limitaed field investigations
vers carried out.

Two sample Treaches and cne sample pit were dug to confirm the survey
findings. Numersus crushed drums veze found Te a depth of about §.5
feat iz both the tremches. A crushed 4drum with che werding "Sodium
Dichxomate Crystals” 3cTill legible was discovered in fxTench 2.

Sof{l samples vece collacled “rom the suzface, TWo Test cITenches, and cne
tegt plr. Also durlmg surfece debris cleanup, smurface gamples were
ebtained for amalysis. Ths sazples weTe alther Z£leld screened for Cr+é
and tTotal Cr or sent te an offsita laberatory. for analysis for Cz, Lr+b
and gammg emitvting radiomuclides.
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3.1.4 Screening Method D: Chromium(VI)

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-xL 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 Screening 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, ground to about 300 mesh, and mounted
in 35-mm slide holders between two sheets of 0.25-mil polypropylene for XRF. Total
chromium 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 (see Table 1).

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).

3.3 SAMPLING CONCLUSIONS

The field screening and offsite laboratory results did not identify any chromium(VI) and total
chromium levels that constituted a hazardous condition.

An acceptable field screening method should be cost effective and accurate and should
provide timely response in expediting cleanup actions.An accurate comparison of the various
screening methods 1s not possible because the chromium(VI) levels were at or below
instrumentation detection limits. '

The MTCA Method A chromium cleanup level for soils is 100 mg/kg or 100 ppm. Because

sample results are below regulatory cleanup limits, a risk assessment is not necessary; health
risk at the limit is negligible.

14
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Figure 5. Field Screening Chromium(VI) Spiked Sample Results.

1]

50

45
4.0

i T H ]
o 0 o 0
™ o~ o~ -

3.5
1.0 ]
0.5,
0.0

By/Bw ‘uonesusoucy peuadey

12

4.5

4.0

s

3.0

2.5

2.0

1.5

1.0

05

Cr 6 Splke Concentrallon mg/Kg

0 PUREX

O Sampling Moblie Labs

¥ Fleld Sarvices



o1

{(ppm)

O Sampling Moblle Lab

Sample Number

+ PUREX

L I A P

X Fleld Services

tatp gt

+ +t

0O PHL

"sInsay drdwres (JA)wnrwoIy) Surusards praty ‘¢ aindig

T "A9Y ‘v9-£6-TA/HOA



Table 1. Sodium Dichromate Expedited Response Action
Cleanup Activity Sample Data. (2 sheets)

Chromium(V1), ppm Total chromium, .
Location Sample ’ ppm HElSIChronzuum(lV)l
Total chromium, ppm
Method A Method B Method C Method D Methed E
Zone E SD-E-31 0.813 2.65 0 0.18840.05 92.616.1
a SD-E-32 0 < 1.81 0 0.066 38+1.3 B01993/<0.5/0.68
Zone D - 8$D-D-33 0 <1.83 0 0.10840.038 71.54+5.3 BO1981/<0.5/29.6
Zone D SD-D-34 0 <1.82 ¢ 0.7240.038 52.3+4.6 B01982/<0.5/16.4
Zone C SD-C-35 0 <1.82 o 0.1151+0.038 42.8+4.1 B01983/<0.5/16.8
Zone C SD-C-36 0 <1.82 0 0.08410.039 66.8+5 B01984/<0.5/16.5
Zone C SD-C-37 0.1788 <1.82 0 0.069 40.7+4
Zone C SD-C-38 0.366 <1.84 0 0.09 53.2+4.5 B01985/<0.5/16.2
Zone C SD-C-39 0.106 <1.84 0 0.056 34.644.1 BO1986/<0.5/11.6
Zone C SD-C-40 0.575 <l1.78 0 0¢.077 49.51+4.4 BO1987/<0.5/15.6
Zone C SD-C-41 0.108 <1.18 0 0.159+0.05 54+4.6 B01988/<0.5/17.1
Zone C SD-C-42 0.092 <1.8 0 0.098 +£0.037 43.41+4.3 B01989/<0.5/17.7/b
Zone C SD-C-43 0.163 <1.8 0 0.098 £0.032 37.313.9 B01990/ <0.11/12.5/¢c
Zone C SD-C-44 0 <1.79 0 0.077 33.413.6 B01991/<0.5/10
Zone C SD-C-45 0.096 <1.8 0 0.134+0.053 34914
Zone C SD-C-46 0.09 <1.82 0 0.085 40.2+4.2 B01992/<0.5/12.3
a SD-G-49 0 <1.93 0 0.077 7.1+1.8 B01994/<0.5/1.1
Zone G S$D-G-50 0.296 <1.92 0 0.3810.054 333444 B01995/<0.49/15.1
Zone G SD-G-51 0.1 <1.92 0 0.08 37.244.2 B01996/ <0.5/18.8
Zone G SD-G-52 0.27 <1.9 H 0.20240.047 231412 B01997/<0.5/13.2
Zone G SD-G-53 0.246 <1.89 0 0.012+0.044 74+5.6 B01998/<0.49/23
Zone G SD-G-54 0.228 <1.93 0 0.11540.044 55.7+5 B01999/<0.5/31.2/b
Zone G BO19B0/0.11/32.3/c
Zone G S$D-G-55 0.537 <1.9 0.2 0.438+0.067 43.114.6 BO19B1/<0.49/16.9
Zone G 5D-G-55 0.6/d
Zone G SD-G-56 0 <l1.9 0 0.078 33.1+4.3 BO19B2/ <0.5/15.2
Zone G SD-G-57 0.098 <1.93 0 0.083 35.2+4.4 BO19B3/<0.49/10.2
a = equipment blank. ¢ = QA split.

b = QA duplicate.

d = reanalysis of sample SD-G-55.

T a9y ‘19-€6-TH/30A
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3.1.1 Screening Method A: Fast Turnaround for Chromium(VI)

This method uses a modification of the EPA toxicity leach procedure (EPA 1986, Method
1310) followed by colorimetric determination of chromium(VI) in solution by the
diphenylcarbazide method. The colorimetric 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-u 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 the manufacturer’s
procedures.

3.1.2 Screening 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-u filter. Acid and diphenylcarbaz-zide were added. After a 10-min color development
period, chromium(VI) concentration in the extract was determined with a spectrophotometer.

3.1.3 Screening Method C: Water Leach for Soluble Chromium{(V]) in Soil

WHC developed this method 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 ahquot soil sample was weighed out in "as-received" condition and added to 40-mL
of water in a 2-0z, 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 "low" and stir set at "high" 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-p filter. In a disposable beaker, 10-mL of
the resulting filtrate was added to 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).

"Teflon is a tradename of E.I. du Pont de Nemours & Company.
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Figure 2. Geophysical Anomaly (Zone) Locations.
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Sodium Dichromate Barrel Landfill Site Map.

Figure 1.
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1993. 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,

A total of 144 anomalies and 11 subsurface zones were inspected and excavated. Various
homestead debris (wire fencing, wooden posts, and other miscellaneous debris) and about

5,000 crushed barrels were removed and transported to the Hanford Central Landfill.

Besides containing crushed drums, four zones included some loose asbestos, one crushed
drum full of asbestos, two 5-gal roofing tar cans, a 12-volt vehicle battery, one empty paint
can, and used oil and grease containers (about 0.5 gal total). These materials were placed in
three 55-gal drums and sent to an offsite hazardous waste disposal facility permitted to
receive hazardous materials. The loose asbestos and asbestos drum went to the Hanford
Central Landfill asbestos disposal section. Because the cleanup activities removed all

hazardous substances, the site is clean and available for unrestricted land use.
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