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Department of Energy
Richland Operations Office
P.O. Box 550
Richland, Washington 99352

JUL 1 Lt

Mr. Douglas R. Sherwood

Hanford Project Manager

U.S. Environmental Protection Agency
712 Swift Boulevard, Suite 5

Ricl ard, Washington 99352-0539

Dear Mr. Sherwood:
100-IU-1 OPERABLE UNIT

As requested by the U.S. Environmental Protection Agency (EPA), pl find
ati :hed additional information on the remediation of the diesel-contaminated
soil excavated at the 100-IU-1 Operable Unit (Riverland Railyard). » allow
EPA to complete their review, the following is being provided:

Attachment 1 - U.S. Department of Energy, Richland Operations 0Office
(RL), letter to Messrs. S. M. Alexander, State of Washington, ‘pi m¢ ;
of Ecology (Ecology), and D. R. Sherwood, EPA, from Mr. G. I. )ldberg,
same subject as above, dated March 22, 1996. Provided as an attachment
to the March 22, 1996, letter is the "Report on diesel-Contaminated Soil
from the 100-IU-1 Operable Unit (Riverland Railyard). This report
contains three attachments: 1) Attachment 1-A is the samplina and
analysis plan for the investigation of the soil that was con d in
May 1995; 2) Attachment 1-B is the data sheet used to documei e

field screening (including quality assurance) of the soil; ai |
Attachment 1-C is a memo summarizing the results of the fixe oratory
analyses of the soil samples.

Attachment 2 - Summary of the Riverland soil site visit conducted
May 6, 1996, (attended by representatives from RL, EPA, and the
Environmental Restoration Contractor), and the data log sheet
(Attachment 2-A) used to document the field screening conducted ring
that visit.

Attachment 3 - Data related to immunoassay and thermal gas
chromatography laboratory analyses of the remediated soil that were
performed in May, 1995. Attachment 3-A through 3-F are laboratory
records.

RL requests concurrence from EPA that this additional information demonstrates
that the soil meets remediation goals and may be used for backfill or in any
other manner that does not threaten human health or the environment.
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Mr. D. R. Sherwood ’ ~2- | R B L

In 1993, soil contaminated with diesel fuel was excavated as part of the
Expedited Response Action for the 100-IU-1 Operable Unit, taken to the 100-C
Area for bioremediation, and later sampled and analyzed. In the referenced
letter (Attachment 1) RL provided EPA and Ecology with background information,
results of the soil analysis, and an evaluation of the data. " The letter '
requested the concurrence of both EPA and Ecology, that the soil meets the _
~goals for remediation. Following receipt of the letter, EPA requested a visit -
to the site, which was made on May 6 1996.

Please document your concurrence by s1gn1ng in the space provided be]ow and
return this letter to me by Ju]y 30, 1996. If you have any questions, please
contact me at 376- 9552 .

Sincere]y,

ya

_ T : Glehn I. Goldb rg,.Projett Marfager
RAP:GIG ; Remedial Actions Project

Enclosures: As stated

c w/attachs:

c
C. E. Corriveau, BHI
D. A. Faulk, EPA

C. W. Hedel, CHI

J. R. James, BHI

L. A

. Mihalic, CHI

cc w/o attachs:
P. R. Staats, Ecology

--Concurrence:

Douglas R. SherWood
Hanford Project Manager
u. S Env1ronmenta1 Protect1on Agency .



Department of Energy 028814

Richland Operations Office
P.0. Box 550 4234 1D
Richland, Washington 99352

MAR 2 2 1396

Mr. Steve M. Alexander

Perimeter Areas Section Manager
Nuclear Waste Program

State of Washington

Department of Ecology

1315 W. Fourth Avenue

Kennewick, Washington 99336-6018

Mr. Douglas R. Sherwood

Hanford Project Manager

U.S. Environmental Protection Agency
712 Swift Boulevard, Suite 5
Richland, Washington 99352-0539

Dear Messrs. Alexander and Sherwood:
100-1U-1 OPERABLE UNIT (0U)

References: (1) DOE/RL-94-30, 1995, U.S. Department of Energy, Richland
Operations Office, "Riverland Expedited Response Action
Assessment," Richland, Washington.

(2) Publication 91-30, 1994, State of Washington, Department
of Ecology, "Guidance for Remediation of Petroleum
Contaminated Soils," Olympia, Washington. '

Please find attached the "Report on Diesel-Contaminated Soil from the
100-1U-1 Operable Unit (Riverland Railyard)" which provides background
information, results of the soil analysis, and an evaluation. The

U.S. Department of Energy, Richland Operations Office, requests the
concurrence of the U.S. Environmental Protection Agency and the State of
Washington, Department of Ecology, that the soil meets the goals for
remediation and may be used as fill material or in any manner that will not
threaten human health or the environment.

In 1993, soil contaminated with diesel fuel was excavated as part of the
Exped1ted Response Action for the 100-IU-1 OU and taken to the 100-C Area for
bioremediation (Reference 1). Subsequent sampling and analysis performed in
May 1995 indicate that the soil no longer exhibits diesel concentrations above
the Model Toxics Control Act Method A standard of 200 parts per million, and
that the soil meets the definition of "Class 1" soil as stated in Reference 2.
"Class 1" soil may be used in .any manner that does not threaten human health
and the env1ronment '
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Messrs. Alexander and Sherwood -2- : " MAR 22 199§

Please document your concurrence by signing in the space provided below and
return this letter to me by April 4, 1996. If you have any questions, please
contact me on 376-9552. :

Sincerely,

J.

GTenn 1. Goldberg, Project Manager

RAP:GIG ‘. Remedial Actions Project
Attaéhment

cc w/o attach:

G. R. Eidam, BHI

D. A. Faulk, EPA

J. R. James, BHI

L. A. Mihalik, CHI

P. R. Staats, Ecology

Concurrence:

Dougias R. Sherwood , Date
Hanford Project Manager :
U.S. Environmental Protection Agency

Steve M. Alexander Date
Perimeter Areas Section Manager

Nuclear Waste Program v

State of Washington

Department of Ecology



Attachment 1 - Report on Diesel-Contaminated Soil from the 100-IU-1 Operable Unit
(Riverland Railyard) '




ATTACHMENT 1
REPORT ON DIESEL-CONTAMINATED SO]L
FROM THE 100-IU-1 OPERABLE UNIT
.(Riverland Railyard)

Backgi‘ound ,

In September-October 1993, soil contaminated with diesel fuel was removed from the Riverland
Railyard Maintenance Shop as part of the Expedited Response Action (ERA) for the 100-IU-1
Operable Unit (Reference 1). Diesel concentrations in the soil were in excess of 200 parts per
million (ppm). The soil contamination appeared to have resulted from general maintenance
activities. No underground storage tank was present. Approximately 329 m? (430 yds?) of soil
were hauled to the 100-C Area and placed on a circular concrete pad adjacent to the 190-C
building for passive bioremediation. It was spread to a thickness of approximately 45.7 cm
(18 in.) with a plastic barrier between the soil and concrete. Abundant cheatgrass currently
grows on the soil surface. :

In May 1995, a Sampling and Analysis Plan (SAP) (Attachment A) was prepared to determine
an appropriate course of action for the soil. The SAP was prepared in general accordance with
the Guidance for Remediation of Petroleum Contaminated Soils (Reference 2) with the
exception of analytical method. For diesel-contaminated soil, the guidance specifies method
WTPH-D, which involves methylene chloride extraction followed by gas chromatography. The
SAP specified an alternative method consisting of thermal extraction followed by gas
chromatography. The alternative method was selected based on turnaround time requested The
effectiveness of the alternative method is discussed in the evaluation. :

On May 8, 1995, five soil samples were collected from the stockpiles. The samples were
collected by digging a small pit with a shovel to a depth of approximately 15.2 cm (6 in.).
Sampling locations are shown in Figure 1. Because the soil is primarily a sandy cobbly gravel,
- an effort was made to sample only the fine (sand-sized) material. Following onsite field
analyses using an immunoassay test kit, the samples were hermetically sealed in 2-0z wide- -
mouth jars and taken to the Environmental Analytical Laboratory (EAL).

" Results

The samples were analyzed immediately on site using the EnSys Petro RISC field immunoassay -
test kit. . For diesel compounds, the detection limit of the EnSys kit is 15 ppm. The test used at
190-C was adjusted by the manufacturer-to provide qualitative results at 20 ppm and 200 ppm.
All results from the field immunoassay were below 20 ppm (Attachment B).

The samples were also analyzed at the EAL for diesel fuel contamination using Solid Phase
- Microextraction (SPME), a thermal desorption technique, and gas chromatography with a flame



ionization detector. The minimum detection limit for this procedure is 2 ppm. All five samples,
as was a blank sample, were below the detection limit. A calibration sample of 53 ppm gave
results of 54 ppm. Results are prov1ded in Attachment C. - '

Evaluation

The remediation of the 100-IU-1 Operable Unit was conducted under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), to meet the relevant and
appropriate cleanup standards of the Model Toxics Control Act (MTCA) (WAC 173-340). The
Guidance for Remediation of Petroleum Contammated Soils is a to-be-c on51dered matenal under )
CERCLA :

The WAC 173-340-740(2) specifies a cleanup standard of 200 ppm for diesel-contaminated
soils: The guidance identifies four end-use classifications of petroleum-contaminated soils.
"Class 1" are those "treated or untreated soils that contain residual concentrations of
contaminants at or below analytical reporting limits." Table V, "End Use Criteria for Petroleum-
. Contaminated Soils," specifies that for diesel contamination, "Class 1" soils are those soils below
25 ppm. "Class 1" soils may be used where they would not cause a threat to human health or
the environment. Based on the results above, the U. S. Department of Energy, Richland -
Operations Office (DOE-RL) has determined that the soil removed from the 100-IU-1 Operable
- Unit meets the MTCA cleanup standard and the definition of a "Class 1" 'soil, and can be used in
any manner that does not threaten human health or the énvironment.

The guidance specifies using method WTPH-D to analyze diesel-contaminated soil. The MTCA -

regulations state that analytical methods contained in the U. S. Environmental Protection

- Agency's (EPA) SW-846 may be used to determine compliance with the MTCA cleanup
standards (WAC 173-340-830(4)(e)), and also allow for alternative methods (WAC 173-340-

830(2)) on a site-specific basis. An alternative method was used for this analysis because of the

turnaround time requested. For the sample measurements in questions, the results are expected a

to be reliable per the following considerations:

. The estimated analytical method detection limit of 2 ppm is significantly below the
action level of 200 ppm and the "Class 1" de51gnatlon level of 25 ppm

«  The laboratory calibration standards run before the analyses 1nd1cate that the analytlcal
‘ system was detectmg properly

. The method reporting is based on summation of all detection irrespective of identity; thus
this would bras the method towards reporting higher. than actual if detects are reported

. Based on thls DOE-RL has determined that the alternative analyt1cal method prov1des data of
- sufficient quality to determine that cleanup standards have been met.



References: (1) DOE/RL-94-30, 1995, U.S. Department of Energy, Richland Operations
Office, Riverland Expedited Response Action Assessment, Richland,
Washington.

(2)  Publication 91-30, 1994, Washington State Department of Ecology,
Guidance for Remediation of Petroleum Contaminated Soils, Olympia,
Washington. S
Attachment: (A)  Sampling and Analysis Plan Diesel Contaminated Soil 100-C Area
(B) Ensys Immunoassay Test Data Sheet

(C)  Letter, D. R. Jordan, ERC, to R. G. McCain, ERC, "Riverland Railyard
Sample Results" dated May 11, 1996 '



Attachment 1-A - Sampling and Analysis Plan Diesel Contaminated Soil 100-C Area



R.G. McCain A | - April 28, 1995

1 BACKGROUND
In September-October, 1993, soil contaminated with diesel fuel was removed from the
Riverland Railroad Maintenance Shop are part of the Expedited Response Action (ERA) for the

100-IU-1 Operable Unit. Approximately 430 cubic yards of soil was hauled to the 100-C area,
where is was spread out on a concrete pad adjacent to the 190-C building for bioremediation.

The soil is described as a sandy gravel / gravelly sand, with approximately 5 to 10 percent
nonplastic fines. It is presently spread to 2 maximum depth of approximately 18 inches on top of
a circular concrete pad. A plastic barrier was placed between the soil and the concrete. Abundant
cheatgrass is growing on the soil surface. '

2_OBJECTIVES

The purpose of the field screening effort is to evaluate the extent of any residual diesel
contamination to determine if bioremediation of the soil has been completed. If evidence of total
petroleum hydrocarbons (TPH) greater than 200 mg/Kg are detected, then the bioremediation
effort will be continued. If concentrations are below 200 mg/Kg, then consideration will be glven
to sampling and laboratory analysis for final disposal of the soil.

3 ORGANIZATION AND RESPONSIBILITIES

The field screening will be carried out by t.he field screening group, with support from the
environmental analytical laboratory.

4 SAMPLING REQUIREMENTS
4.1 Schedule

Because the data is needed to determine a course of action for the soil, the field screening
effort will be carried out as soon as possible. It is anticipated that field screening will be

1



RG.McCain - O Apl281995
conducted dunng the week endmg May 7, 1995
4.2 Location and ﬁ'equency of field screemng.

Washington State Department of Ecology Guidance' suggests a minimum of five samples
for 101 to 500 cubic yards. Since the pile is roughly circular, it will be divided into 90-degree
quadrants. One sample will be collected from the center area, and one sample will be collected
within each quadrant, at a point approximately 2/3 of the distance from the center to the
perimeter. Additional samples may be collected at areas where there is discoloration, snmted
vegetation, or other mdxcatxons of potential soil contamination.

4.3 Parameters -

" Soil samples will be analyzed in the field immediately after collection using field v
immunoassay test kits manufactured by EnSys Environmental Products. The kits will be set up to
detect TPH at 20 and 200 ppm respectively. Field screening results will be stated in as <20 ppm,
20 -200 ppm, and >200 ppm. In addition, the samples will be analyzed by the EAL, using
thermal extraction and gas chromatography / mass spectroscopy to determine the total
- hydrocarbon content in the Clz to C,, (dlesel) range. Hyd.rocarbon compounds greater than Cz‘
‘'will also be measured.

44 Sampling Methods |

Soil samples will be collected by excavating to a depth of at least six inches with a
shovel. The sample will be placed in a wide-mouth glass j jar and carried to the mobile lab for on- -
site analysis. A 10-gram aliquot will be weighed out in the mobile lab and analyzed immediately
using a field immunoassay test kit. The remainder of the sample w111 be placed in a cooler at 4°C

‘and transmmed to the EAL by the end of the day :

" Sample locatlons will be determmed in the field usmg a Brunton compass and tape
Sample locations will be stated as coordinate offsets from markers established at the perimeter of
the waste pile. The coordinates of the markers will be determined after the sampling effort.

5 FIELD SCREENING METHODS -

-Initially the soil will be screened at various locations using the hydrocarbon sheen test.
- This consists of placing a small quantity of soil into a black plastic gold pan and adding water. A
hydrocarbon sheen on the water indicates the possible presence of petroleum hydrocarbons. The
presence of a hydrocarbon sheen will be justification for collecting a sample for field screening.




~ R.G. McCain R I  April 28,1995

Field immunoassay will be carried out in accordance with vendor instructions. 10 g of
soil will be weighed out and extracted with 20 ml methanol. The extract will be filtered and
transferred to antibody coated tubes along with buffer solution and enzyme conjugate. After a ten
minute incubation period, the tubes will be rinsed and color development reagents added. Aftera
2 /12 minute color development period the stop solution will be added and the degree of color
development compared to a standard. Since the field test is based on a competitive immunoassay
in which analyte molecules compete for antibody binding sites with the enzyme conjugate, the
degree of color development is inversely proportional to the concentration of the analyte, - Serial -
dilution will be used to compare the sample against the standard at two levels. Each analytical -
batch will include two standards. The color density of the two standards will be compared with a

 differential photometer, and the darker of the two standards will be used for comparison. The
difference in optical density between the two standards shall be less than 0.2. In order to be

- judged significant, any difference in optical density between a sample and a standard shall be
greater than the difference between the two standards. Results will be reponed in terms of three

- concentratxon ranges:

<20ppm: . Color density of ﬁrst dllutlon is greater than the standard (positive
: dxﬂ'erentxal) ’

~ 20-200 ppm: Color density of the first dilution is less than the standard (negative
. differential, but color den51ty of the second dilution is greater than the
standard. -

>200 ppm: Color density of the secnnd dilution is less than the standard.

6 QUALITY ASSURANCE / QUALITY CONTROL

: - At least one duplicate sample and one blank will be analyzed with the field immunoassay
test kit. Batches in which the difference in color density between the standards is greater than 0.2
will be repeated. Sample w111 be transmitted to the EAL for confirmatory analysis by thermal

. extraction / GC-MS. ' :

7 DATA REPORTING N

_ An internal memorandum will be prepared summarizing the sample results. The
memorandum will include a sketch map showing sample locations. It will be submitted to the
project manager upon completlon of the field screenmg :




RG.McCain © T Aprl28,1995
'8 HEALTH AND SAFETY / WASTE HANDLING |

Since the only contaminant in the soil is low levels of diesel fuel, personnel health and
safety considerations are minimal. Field personne] will wear latex surgical gloves during sample
collection and field screening. An eyewash will be available when the immunoassay field test
kits are used. Spoil from the soil sampling will be placed back into the sample pit. Waste
solution from the immunoassay test kits, consisting primarily of methanol in water, will be .
delivered to the EAL for disposal. Other wastes will be disposed of as nonhazardous solid waste: -

9 REFERENCES
1. Ecology, 1991;

: Washmgton State Department of Ecology, TOXICS Cleanup Program, Olympla, -
WA, Pubhcat.lon 91-30, July, 1991
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Attachment 1-B - EnSys Immunoassay Test Data Sheet
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Attachment 1-C - Riverland Railyard Sample Results



Environmental Job No. 22192
Restoration o Recpomss Requawd?
Contmctor E R C Team . ::fccm NA

OU. WA

Interoffice Memorandum o miwa
TO: R G. McCain H6-02 DATE: May 11, 1995
COFIES:  BHI Document Control H4-79 FROM: D R.Jordan
: Analytical Services
X2-10/372-2058

susiect: RIVERLAND RAILYARD SAMPLE RESULTS

The EAL received 5 samples from R G. McCain on May 8, 1995. The samples consisted of 5 soil
samples from the Riveriand Railyard site in the 100-IU-1 Operable Unit.-

The samples were screened for diesel fuel contamination using Solid Phase Ivﬁcroexu:action (SPME)
and gas chromatography with a flame ionization detector. Resuits of this screen are listed below:

EALID # Sampie ID Conc. (ug/g)
Blank NA ND*
CALCHK (53 ppm) 54
EALO00411 100-C-D1 ND
EAL00412 100-C-D2 ND
EAL00413 100-C-D3 ND
EAL00414 100-C-D4 ND
EAL00415 100-C-D5 ND

*Minimum Detection Limits for this procedure is about 2 ug/g.

CMJ:ksb




Attachment 2 - Summary of Riverland Soil Site Visit on May 6, 1996



' ATTACHI\/IENT 2 :
' SUM]V[ARY OF RIVERLAND SOIL SITE VISIT ON MAY 6, 1996

On May 6, 1996, representatlves from the Environmental Protection Agency, the Department of
Energy - Richland Operations Office, and the Environmental Restoration Contractor visited the
190-C pad on which the soil contaminated with diesel had been placed. The soil was dry and
covered approximately two-thirds of the pad. It typically ranged in depth from about one to two
feet, with a pile of soil approximately five feet thick towards the center of the pad.

The soil surface was visually inspected. The soil appeared to be a combination of fine sands,
coarser gravels, and large cobbles. Cheat grass and other vegetation were present across the

~ entire soil surface. In one location, small pieces of what appeared to be vitrified clay pipe were
noted. No visual indications of diesel contamination were observed.

Five sites were selected at random for further evaluation. These sites were not surveyed, but
their approximate location is indicated on the attached log sheet. An organic vapor analyzer

"~ (OVA) was set up and calibrated for both low-range response (9 parts per million) and mid-

range response (96 parts per million). Using a hand shovel, a test hole approximately one-half to
one foot in diameter was excavated at each site in a series of lifts. As each lift was excavated,
the OVA was used to evaluate the soil at the bottom of the lift. Four of the sites were excavated
to the bottom of the soil, when contact was made with either the concrete or the pad or the
plastic that had originally been placed between the concrete and the soil. The fifth site was a
shallow excavation (4 inches) into the side of the soil pile. '

The OVA readings at all sites and for all lifts were below detection limits. There were no visual
indications of diesel contamination at depth at any site, nor were any odors detected. The .
excavation holes were backfilled, a final cahbratlon check of the OVA was made, and the v151t
was concluded. ' -



Attachment 2-A - Data Log Sheet for May 6, 1996 Riverland Soil Site Visit
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Attachment 3 - Laboratory Analytical Record Associated with May 1995 Remediated Soil from
the 100-TU-1 Operable Unit (Riverland Railyard)



ATTACHMENT 3 s
" LABORATORY ANALYTICAL RECORD ASSOCIATED WITH MAY 1995
L REI\'IEDIATED SOIL FROM THE 100-TU-1 OPERABLE UNIT
| ; (Rwerland Rallyard) ‘

This attachment provides data sheets and associated information for the immunoassay and
thermal gas chromatography (GC) analyses of d1esel contammated sorl that was removed from
the 100-IU-1 Operable Unit and remediated =

The followmg is an overview of the analyses and the 'confidence level' associated with the data.

Immunoassay‘analyses:’ The exhibits include;

' Attachment 3-A: ‘An interoffice memorandum describing methodology"and findings
Attachment 3-B: ._ The laboratory bench record and row data per method

speclﬁcatlons
The following observations support the reliability of the immunoassay data:
s+ - The 1mmunoassay methodology is currently included in EPA standard methods

(EPA SW 846) and is expected to provide rellable data as further detailed in the
attached memorandum. : . L :

. A The duplicate standard results add to “thé conﬁdence in the reliability of the data.
. The bench records 1nd1cate that the measurements were per method
g speclﬁcatlons : cT

. Thermal/GC analyses: The exhibits include::

| _ Attachment 3-C: 'Laboratory report of resultsb |
_"Attachment 3-D ) Chain of custody _ |
Attachment 3-E: Method \description' '

Attachment 3-F: Bench records and review ‘data" '



The following analytical parameters/data support the reliability of ihe thermal/GC data:

. 3 calibration standards were run (5 3 parts per million [ppm] 10.6 ppm and
212 ppm). :
. The lowest calibration standard (5.3 ppm) is above the estimated method

detection level of 2 ppm

. The lowest calibration standard (5.3 ppm) is 51gn1ﬁcantly below the level of
- concern at 200 ppm.. : - -

. The laboratory included a surrogate showing over 40% recovery, thus sufficient
recovery and low enough detection to ensure detection of concentrations above
levels of concern. '

« - The chromatograph does not indicate significant interference or baseline
“problems.



Attachment 3-A - Methodology and Findings for May 1995 Immunoassay Analyses



Environmental Job Ne. 22192
Restoration E R C . : , Whksm R aponse Ragarsd?
Contractor Tea m . ‘ - "

Interoffice Memorandum o E
T MathewC. Tyler, H4-90 ~ PATE. May11, 1995
' Roberta E. Day, H4-89 - _ :
€OPES.  Deanis R. Jordan, X2-10 _WoM: R G, McCaiw/K. Lookabill-Stump
BHI Document Control H4-79, w/a Field Screening '
» B H6-02/376-0777

svesect:  FIELD SCREENING RESULTS DIESEL CONTAMINATED SOIL 100-C AREA

1L BACKGROUND

In September-October, 1993, soil contaminated with diesel fuel was removed from the Riveriand
Raiiroad Maintenance Shop are part of the Expedited Response Action (ERA) for the 100-IU-1

. Operable Unit. The soil is described as a sandy gravel / gravelly sand, with approximately 5 to 10
percent nonplastic fines. Approximately 430 cubic yards of soil was hauled to the 100-C area, where it
was spread out on a circular concrete pad adjacent to the 190-C building for bioremediation. It is
presently spread to a maximum depth of approximately 18 inches with a plastic barrier between the soil
and the concrete. Abundant cheatgrass is growing on the soif surface.

The purpose of the field screening effort was to determine residual diesel contamination in order to
evaluate the progress of the bioremediation effort. Evidence of total petroleum hydrocarbons (TPH)
concentrations greater than 200 ppm (mg/Kg) indicate that the bioremediation effort needs to be
contimed. Concentrations below 200 ppm indicate that the soil will Jikely meet Washington State
cleanup standards for petroleum contaminated soil. For diesel contaminated soil, the required test is
WTPH-D. This involves a methylene chloride extraction, with analysis by gas chromatography, using a
flame ionization detector. Hydrocarbon compounds from dodecane (C,,) through tetracosane (Cu) are

 integrated as a group.

2 SAMPLE COLLECTION

Five samples from the diesel contaminated soil were collected by R.G. McCain and X.L. Lookabill-
Stump on Monday, May 8, 1995. The samples were collected by digging a small pit with a shovel to 2
depth of approximately 6 inches. Since the soil is primarily a sandy cobble gravel, an effort was made to
sample only the fine (sand range) material. The samples were placed in 2-0z widemouth jars and packed
in a cooler for transmittal to the Environmental Analytical Laboratory. ‘

Sample locations were determined by usmg a Brunton compass to sight to nearby building corners.




Mathew C. Tyler, H4-90, et al.
Page 2

2. SAMPLE ANALYSIS

- Sampies were analyzed immediately on site using the EnSys Petro RISC field immunoassay test kit. This
kit is based on antibody coated tubes, and provides a qualitative result relative to the selected
concentration level. For diesel compounds, the detection limit of the EnSys kit is 15 ppm. The test used

. at 190-C was adjusted by the mamifacturer to provide qualitative resuits at 20 ppm and 200 ppm, ‘

respectively. In this case, the adjustment was made by weighing cut 7.5 grams of soil instead of 10 -

grams. This effectively changed the detection limit from 15 to 20 ppm.

Field immunoassay was carried out in accordance with vendor instructions. 7.5 g of soil was weighed
out and extracted with 20 ml methanol. The extract was filtered, buffered, and traasferred to antibody
coated tubes along with an enzyme conjugate. During a 10 minute incubation period, analyte molecules
compete with the enzyme conjugate for available antibody binding sites. After incubation, the tubes are
rinsed and color development reagents added. After 2 2.5 minute color development period, the degree
of color development was compared to a standard. The degree of color development is inversely
proportional to the concentration of the anaiyte, because of the competitive binding process. Serial

- dilution was used to compare the sample against the standard at two levels. Each analytical batch
included duplicate standards. The color density of the two standards was first compared with a
differential photometer, and the darker of the two stzndards was used for comparison. Results are
shown on the attached data sheet. Because of the qualitative nature of the immunoassay, results fall into

three categories:

<20ppm:  Color densities of both the sample and the serial dilution are greater than the standard
(positive differential)

20 - 200 ppm: Color density of the sample is less than the standard (negative differential, but color
density of the serial dilution is greater than the standard.

>200 ppm: Colof densities of the bbth the sample and the serial dilution are less than the
standard.

All resuits from the bioremediation site were less than 20 ppm. In addition, the samples were analyzed
by the EAL, using thermal extraction and gas chromztography-/mass-speetroscopy-to determine the
total hydrocarbon content. Resuits from the thermal extraction analysis are surmarized on the attached
data sheet,

4 SUMMARY

Results of both the field immunoassay and the thermal extraction analysis carried out at the EAL
indicate that bioremediation is substantially compiete. Diesel concentrations in the soil appear to be well
below 200 ppm, the Washington State cleamp level for diesel contaminated soil. These resuits must be
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confirmed by WTPH-D to support final disposition.
RGM:ksb
Attachment: Field Screening Results
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Attachment 3-B - Laboratory Results for Inmunoassay Analyses



EnSys Immunoassay TVest

: Data Sheet
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Attachment 3-C - Laboratory Report of Results for May 1995 Thermal/GC Analyses



Envuror:m::ﬂ' E R C Job No. 22192
NO
Restoratior Team it e ke

OU. NA

/nteroﬁ' ice Memorandum ' mawA
TO: R G. McCain H6-02 DATE:  May 11, 1995
COPEs:  BHI Document Control H4-79 FROM:  D.R. Jordan

. Analytical Services

X2-10/372-2058
supect: RIVERLAND RAILYARD SAMPLE RESULTS

The EAL réceived 5 samples from R. G. McCain on May 8, 1995. The samples consisted of 5 soil
samples from the Riverland Railyard site in the 100-IU-1 Operable Unit.

The samples were screened for diesel fuel contamination using Solid Phase Microextraction (SPME)
and gas chromatography with a flame ionization detector. Results of this screen are listed below:

EALID # ‘Sample ID Couc, (ug/g)
Blank NA ND*
CALCHK (53 ppm) 54
EALO0411 100-C-D1 ND
EAL00412 100-C-D2 ND
EAL00413 100-C-D3 ND
EAL00414 100-C-D4 ND
EAL00415 100-C-D5 ND

*Minimum Detection Limits for this procedure is about 2 ug/g.

" CMT:ksb



Attachment 3-D - Chain of Custody for Thermal/GC Analyses
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Attachment 3-E - Method Description for May 1995 Thermal/GC Analyses



/"i?rom: Courtney M Jones at ~WHC178 5/2/95 4:20PM (1404 bytes: 1 1ln)
,¢ Richard G McCain at ~WHC158, Philip S (Stan) Gisler at -WHC77

aﬁbject: ThermEx for Diesel ol ,
N S-------s=esscecco--c----- Message CoOntents ----ce---o--—cmmmeo——mmo oo

Text item 1: Text 1

One method of analyzing scil samples for organic analytes is by
thermally extracting the analytes from the soil, basically cooking -
‘them out. The Ruska ThermEx Thermal Extractor allows for such a
technique. A small amount (50-100 mg) of sample is weighed into a
crucible. The crucible is placed into a quartz pyrocell where it is
heated to 330C. While the sample is being heated, helium gas is
passed through it. This gas carries the extracted analytes to the
head of a gas chromatograph where separation of the analytes and.

subsequent detectlon/quatztatlon occurs. .

The EAL has a ThermEx Thermal Extractor attached to a Hewlett- Packard
Gas Chromatograph (HP5850 Series II) with a Mass Selective Detector
. (HP5972). Current detection limits using this system for the o
- detection of diesel fuel in soil is less than 10 mg/Kg (ppm). With a
turnaround time of 48 hours (probably less than 24 hours actually),

. cost ‘per sample is $190




Attachment 3-F - Bench Records and Review Data for May 1995 Thermal/GC Analyses
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Acquired omn :
Report Created on:

11 May 95 03:10 BPM .
11 May 95 03:34 PM

10:51 509 373 6640 EAL,40-013.X2-10 @oo1
‘===—==--===un-------a:-c—:-:a---=======----.====-_——_-==_—_=========ag--=====
External Standard Report
L eaEms S NN T R T N S S T R S T R NN R A S S T S T RS T NS S AR E =S S =
4
"pata File Name : C: \HPCHEM\1\DATA\50510\££29&4&5
Operator : C M Jones Page Number : 1
Instrument : HP GC\FID Vial Number : 1
Sample Name : 2—E-B5 NS Injection Number :
Run Time Bar Code: Sequence Line :

Instrument Method: SPMEDSL.MIZ
Analysi$ Method : SPMEDSL.MTE

Last Recalib on : 11 May 95 10:58 AM Sample Amount : 0
Multiplier : 1 ISTD Amount :
Sig. 1 in C:\HPCHEM\1\DATA\50510\EBAL00415.D
Ret Time Area Type Width Ref# ug/g Name
10.513 3858363 VB + 0.000 1 €4.236 Diesel
13.414 2603 BV 0.022 1 0.505 o-terphenyl
Data File Name : C:\HPCHEM\1\DATA\50510\EALO0415.D '
Operator : CM Jones Page Number : 1
Ingtrument : HP GC\FID vial Number : 1
Sample Name : 100-C-D5 Injectign Number :

Run Time Bar Code:
Acquired on :
Report Created on:
Last Recalib on

Multiplier :

11 May 95 03:10 PM
11 May 95 03:34 PM
11 May 95 10:58 AM
1

Sig. 1 in C:\HPCHEM\1\DATA\50510\CALCKO01.D

Sequence Line

l-_-_-_-l--_---------l-_--I___-_l__-_-I--_-----l--_-----_---_----------_------

Ret Time Area Type Width Ref# ug/g
10.513 * not found * ’ 1
13.415 * not found * ] 1

Not all calibrated peaks were found

Instrument Method: SPMEDSL.MTH
Analysigmyethod : SPMEDSL.MTH
- Sample Amount : 0
- ISTD Amgunt :
Name
Diesel
o-terphenyl
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-« ﬁ’ »
10:52 509 373 8640 EAL.¥0-013.X2-10 b
‘sz‘=-nn===.--================----n-a:_=;a==-===~=-=========== WIS R RS
External Standard Report
‘.-‘.-gz===-=Ba================-----=========T‘:=====--.-=m=u=============a-l
|
pata File Name : C:\HPCHEM\1\DATA\50510\EAL00411.D
Operator : C M Jones Page . Number : 1
- Instrument '+ HP GC\FID Vial Number ;1
— Sample Name : 100-C-D1 Injecticon Number :
Seguence Line

Instrument Method‘ SPMEDSL
Analysis Method : SPMEDSL.

Run Time Bar Code:
Acquired on :

Y
11 May 95 12:53 BM |
Report Created on: 1l May 95 01:15 PM j
Last Recalib on : 11 May 95 10:58 AM | Sample Amount : 0
Multiplier : 1 : ISTD Amount :
A 319{ 1 in C: \HPCHEM\1\DA:A\50510\EAL00411.D | ' ‘
Ret Time Area Type WidthIRef# ug/g | | . Name o
10.513 25583 BB + 0.000 1 -Z.QSO Diesel
18052 BB 0.015 1 2.095 o-terphenyl

13.415
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REPRCER: : A _ ‘ - o
¢ i0:83 50D 373 6840 . _EAL.MO-013.X2-10 \goo4
--___.;._.,--c:n-:s—-u-::za--::sn===_===:‘=-==-a-==.---=====.========g¢======-_—===:
: External Standard Report
. ‘--==---‘—---—=-—==:=B=ﬂ---=ﬂs-=======-ﬂ==----ﬂ=_=== =='.===-n=====-===::===-.
Data File Name  : C: \HPCHEM\l\DAIA\SOSOS\EAL00412 D
Operator - 1+ € M Jones : Page Number : 1
Instrument . : HP GC\FID : - Vial Number : 1
Sample Name : 100-C-D2 - - Injection Number :
Run Time Bar Code: , - . BSequence Line
Acquired on -z 10 May 95 .01:53 PM Instrument Method: SPMEDSL.MT
Report Created on: 10 May 985 03:32 PM -Analysis Method : SPMEDSL.MT
Last Recalidb on : 04AMay 95 09:16 aM - Sample Amount e 0
Multiplier . 1 ISTD Amount . :
Sig. 1 in C: \HPCI-IEM\I.\DA’I‘A\50509\BALOO412 D S
Ret Time Area Type Width Ref# ug/g : : Name
10.513 13631 BB + 0,000 1 -5.685 Diesel
13.415 49571 MM 0.018 1 = 6.735 o-terphenyl

ﬁser Modified




: N @ ‘ L ‘ 7 c L "

,6 10:83  TBS0D 373 8640 __EAL.MD-043.X2-10
External Standard Report.

‘---==--=ﬂ---=---8== —t -+ ¥ 3 T [ § 4 3--1 Y3 R i—f 3 F-1 2§ + ¢ F § § $_F-$ 3% § 3-3 3 =+ 2 £-3 F { J ¥ 3-3_3_ (3% § +—F 1 -1 +3
pata File Name - : C: \HPCHEM\l\DA’J.‘A\SOSlO\EALOO413 D

Operator : CM Jones Page Number 01

Instrument : HP GC\FID Vial Number : 1

Sample Name 100-C-D3 - Injecticn Numbexr :

Run Time Bar Code. : Sequence Line i

Acquired on -+ 11 May 95 08:40 AM : Instrument Method: SPMEDSL.MTH

Report Created on: 11 May 95 10:23 aM Analysis Method : SPFMEDSL.MTH

Last Recalib on : 04 May 95 09:16 AM Sample Amount. : 0

Multiplier Rt , " ISTD Amount' s - :

sig. 1 in C: \HPCHEM\J.\DATA\SOSJ.O\EALOO413 D - | ) .

Ret 'I‘lmeI Area Type Width Ref# ug/g ' . Name - ' |

10.513 26823 BB + 0.000 1 -5.314 Diesel

13.415 '+ 43082 BB 0.0128 1 ' ,5.853vo-terphenyl



g ook

’ : o E.LJ.L-. 42,
: f---===’--------==----I8--=-=-w-=--.-n===---==a--:==--===-l§-====-========
yd : External Standard Repoxrt

o OF YN E3 50 38 0R IR = I {1 3 1 13-ttt 4 31 1 3 b 2 {3 LY 3 3134 41T 3 33 3 1 3 T X F 1 TP P 2 ¥+ T F ¥ 3 F-F 3 F 3§13 % 113

/'pata Pile Name : C:\HPCHEM\1\DATA\50510\EAL00414.D

 Operator .+ C M Jones Page Number ;1
Instrument : HP GC\FID ~ Vial Number 1
Sample Name : 100-C-D4 Injection Number :
Run Timg Bar Code: ‘ ~ . Sequence Line :

- Acquired on : 11 May 95 01:37 BM Instrument Method: SPMEDSL.MTE
Report Created on: 11 May 85 02:19 PM Analysis Methed : SPMEDSL.MTE
Last Recalib on : 11 May 95 10:58 AM Sample Amocunt : 0 j
Multiplier 2 C .ISTD Amount :

Sig. 1 :l.n C: \HPCHEM\J.\DATA\SOS:LO\EALOO414 D o
Ret Time Area Type Widtanef# ug/ g Name
10.513 . 13694 BB + 0.000 1 -2.256 Diesel

13.415 5257 BB  0.030 1 0.778 o-terphenyl






