Department of Environmental Quality
Northwest Region
700 NE Multnomah Street, Suite 600
Portland, OR 97232
(503) 229-5263
FAX (503) 229-6945
TTY 711

Kate Brown, Governor

September 24, 2018

via electronic delivery

Mr. Ray Young
City of Troutdale
219 E. Historic Columbia River Highway
Troutdale, OR 97060
Re: Troutdale Riverfront Redevelopment Site
DEQ Approval of the Material Evaluation Plan – Grant High School
ECSI # 5224

Dear Mr. Young:
This letter is to inform you that the Oregon Department of Environmental Quality (DEQ) has reviewed
and approves the September 21, 2018 Material Evaluation Plan, Grant High School Clean Fill
Assessment For Troutdale Riverfront Redevelopment Property. The report was prepared by Wood
Environment & Infrastructure Solutions, Inc. on behalf of the City of Troutdale.
Please contact me with any questions.
Sincerely,

Rebecca Wells-Albers
Project Manager
Northwest Region Cleanup Section
ec:

Dan Hafley, DEQ/NWR
Graeme Taylor, AMEC Foster Wheeler
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To

Oregon Department of Environmental
Quality

From

Graeme Taylor
Project Manager

File no.:7-61M-125855

Wood Environment & Infrastructure
Solutions, Inc.
Date

September 21, 2018

Subject

Material Evaluation Plan
Grant High School Clean Fill Assessment
For Troutdale Riverfront Redevelopment Property
302 and 410 NW 257th Way, Troutdale, Oregon

Wood Environment & Infrastructure Solutions, Inc. (Wood) has prepared this Material Evaluation
Plan on behalf of the City of Troutdale (City) for the properties located at 302 and 410 NW 257th
Way, Troutdale, Oregon (Site). The Site is also known as the Troutdale Urban Renewal Agency
(URA) property and the Troutdale Riverfront Redevelopment Property (TRRP). Sampling data
collected during multiple environmental assessment phases has adequately characterized
conditions at the Site. A Draft Final Contaminated Media Management Plan (CMMP) was
submitted to the City on August 30, 2018 to provide specific procedures to manage soil,
groundwater and hazardous building materials identified on the Site. The CMMP was included as a
requirement to the prospective purchaser agreement (PPA) between the City and the Oregon
Department of Environmental Quality (DEQ) which was signed on February 8, 2018.

I MPORTED S OIL M ANAGEMENT P ROCEDURES
Imported soil to be used as backfill material at the Site will be sourced from soil that meets the
DEQ clean fill criteria. DEQ Solid Waste Programs clean fill criteria are presented in DEQ’s Internal
Management Directive (IMD), Clean Fill Determinations dated July 23, 2014 (DEQ, 2014). The
following procedures to facilitate import of soil were included in the CMMP:
1. The source of backfill material must be proposed by the contractor to Wood in writing at
least two weeks prior to anticipating import and must include the address of where the
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material was generated, approximate volume of the material, site contact, and any
information related to site history.
2. Wood will coordinate with the DEQ to determine appropriate methods to evaluate the
proposed material. Wood will develop a separate “Material Evaluation Plan” for each unique
source of proposed backfill material that will be approved by the DEQ prior to
implementation. The evaluation plan may include conducting research into historic uses of
the property where the material was generated, conducting interviews from persons familiar
with the property and/or developing a sampling plan to evaluate the proposed material for
contaminant concentrations. The sampling plan will include specific sampling methods and
an analyte list for each proposed soil pile.
3. If determined to be appropriate, Wood will sample material proposed for import to the Site
as backfill material in accordance with a DEQ approved evaluation plan. Collected samples
will be submitted to the analytical laboratory under standard chain-of-custody procedures
and sample results will be compared to the 2014 DEQ Clean Fill Determinations. The data
and screening will be shared with the DEQ to determine if the material is suitable for import
to the Site.
4. Backfill material that is approved by the DEQ can be imported to the Site as needed by the
contractor if the evaluation procedures listed above remain representative of the material.

GRANT HIGH SCHOOL MATERIAL EVALUATION
This Material Evaluation Plan is specific to the active redevelopment project at Grant High School
located at 2245 NE 36th Avenue in Portland, Oregon. A Phase I Environmental Site Assessment
(ESA) and Phase II ESA were completed for Grant High School by Anderson Geological
(Anderson, 2015 and Anderson, 2016, respectively).
The procedures described herein are derived to evaluate soil conditions in-situ prior to excavation.
The area where soil will be removed from the Grant High School project is approximately 1 acre
and is shown on Figure 1. The proposed excavation depth of this material is 3 feet below ground
surface (bgs) and the material is planned to be removed to install new parking lot, sidewalks and
landscaping in the main courtyard of Grant High School. The proposed excavation currently
consists of soil and crushed gravel that was used by the general contractor as staging area and
access roads for the Grant High School redevelopment project. No hardscape is present within the
proposed excavation area.
To evaluate this material, a single decision unit (DU) has been established from the approximately
one-acre excavation area. One DU is appropriate since the property across this area has been
consistently used as a school since 1923 (Anderson, 2015). Shallow soil throughout the Site is
described as fill up to 14 feet thick in the Phase II ESA boring logs and as a medium-grained silty
fine sand. Shallow soil in the DU within the upper three feet is considered homogenous. One
incremental sampling methodology (ISM) sample will be collected and one duplicate ISM sample
will be collected from this decision unit for quality control purposes. Each ISM sample will be
Wood Environment & Infrastructure Solutions, Inc.
Project No. 761M125855
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derived from 50 two-ounce aliquots collected from 50 approximately equal locations gridded within
the DU. These proposed sampling locations are shown on Figure 1. The primary sampling location
would be collected from the identified locations on Figure 1 and the duplicate sample would be
collected from step-out locations approximately 5 feet from the primary location. Dedicated
sampling equipment or decontamination of sampling equipment would be used between the
primary and duplicate sample collections. The predetermined locations will be located in the field
with a handheld global positioning system (GPS) or tape measure and at each location a sample
will be collected from 0.5 inches to 6 inches bgs. ISM samples will be combined, processed, and
sub-sampled at the analytical laboratory following the 2012 Interstate Technology Regulatory
Council (ITRC) guidelines.
Analytical testing will be conducted by Apex Laboratories in Tigard, Oregon following their
Standard Operating Procedure for Representative Sampling Methodology (RSM) included in
Attachment 1. Collected samples will be analyzed for the following analytes:


Priority pollutant metals (antimony, arsenic, beryllium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, silver, thallium, and zinc) by EPA Method 6020;



Polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270 select ion monitoring (SIM);



Organochlorine pesticides by EPA Method 8081B; and,



Polychlorinated biphenyls (PCBs) by EPA Method 8082.

Sample results will be compared to DEQ urban residential risk-based concentrations and DEQ
clean fill screening values. A memo with a data table will be prepared and submitted to the DEQ for
their review prior to importing any material. Please approve of this Material Evaluation Plan for
Grant High School so that the evaluation can occur.
If you have any questions or need further clarification with any of the information provided in this
report, please contact the undersigned.
Wood Environment & Infrastructure
Solutions, Inc.

Reviewed By:

Graeme Taylor
Project Manager

John Kuiper, RG
Principal Geologist

Attachments: Figure 1
Attachment 1

Clean Fill Assessment Grant High School
Apex Laboratories Standard Operating Procedure for
Representative Subsampling Methodology

Wood Environment & Infrastructure Solutions, Inc.
Project No. 761M125855
K:\12000\12500\12585\Report\Material Evaluation Plans\Grant High School\Grant High School Material Evaluation.docx

September 21, 2018
Page 3

Memorandum: Material Evaluation Plan
Grant High School | Troutdale, Oregon

REFERENCES
Anderson, 2015. Phase I Environmental Site Assessment. Grant High School 2245 NE 36th
Avenue, Portland, Oregon. Prepared for Portland Public Schools. Dated October 16, 2015.
Anderson, 2016. Phase II Environmental Site Assessment. Grant High School 2245 NE 36th
Avenue, Portland, Oregon. Prepared for Portland Public Schools. Dated March 31, 2016.
Oregon Department of Environmental Quality (DEQ), 2014. Clean Fill Determinations. Internal
Management Directive. July 23, 2014.

Wood Environment & Infrastructure Solutions, Inc.
Project No. 761M125855
K:\12000\12500\12585\Report\Material Evaluation Plans\Grant High School\Grant High School Material Evaluation.docx

September 21, 2018
Page 4

ATTACHMENTS

LEGEND:
Proposed Sampling Location (50)
Excavation Area (approximate)

0

25

50

Imagery ©2018 , DigitalGlobe, Metro, Portland Oregon, State of Oregon, U.S. Geological Survey
Feet

DRAWN BY: SD CHECKED BY: GT

DATE

CITY OF TROUTDALE

TROUTDALE RIVERFRONT
REDEVELOPMENT PROPERTY

SEPTEMBER 2018
SCALE
1 " = 50 feet

Wood Environment &
Infrastructure Solutions, Inc.
7376 S.W. Durham Road
Portland, OR 97224
K:\12000\12500\12585\DWG\Figure 1 - Clean Fill Assessment.mxd - stephane.descombes - 9/21/2018 - 2:34:56 PM

PROJECT NO.

CLEAN FILL ASSESSMENT
GRANT HIGH SCHOOL

3-61M-125855
FIGURE

1

Uncontrolled Copy

Uncontrolled Copy
SOP G-105 RSM
Revision 0
Effective Date January 22, 2016

1.0 INTRODUCTION
1.1. This SOP describes the policies and procedures of Apex Laboratories L.L.C., concerning the
preparation of soil samples received from clients following representative subsampling
methods. The most common procedures samplers use to attain the mean concentration for
chemicals of concern for a particular site decision unit (DU) are Incremental Sampling
Methodology (ISM) developed by the ITRC or Multi Increment Sampling (MIS) developed by
Chuck Ramsey of EnviroStat, (both ISM and MIS are RSM procedures). This SOP is generic
and outlines a procedure that can be applicable for wide spread use for all projects employing
representative sampling methods (RSM). RSM is a sampling procedure that relies on a large
number of subsamples (typically greater than 30) being collected in a certain area (DU) and
combined into a single sample, rather than a smaller number of discrete samples that are
analyzed individually. This procedure involves preparation of the combined sample and differs
from normal lab compositing.

2.0 SCOPE AND APPLICATION
2.1. This procedure is typically applicable for analysis of metals and non-volatile organics.
Preservation of samples for volatile organic analysis (VOA) is performed in the field.
Compositing of preserved VOA samples is not covered by this version of this SOP, which will
be revised as necessary. See ITRC guidance for further information on VOA sampling and
compositing (ITRC ISM 5.4.2).
2.2. RSM is a very project specific procedure, and should be driven by the client's Sampling
Analysis Plan. Contact with the client is essential prior to beginning processing; as the end
use of the data may significantly change the procedure used to handle the samples. This SOP
is intended as guidance for the steps common for most samples, and is not intended to
supersede client instructions as to how their samples should be handled. Modifications will be
documented on the RSM request form (example, Appendix A).

3.0 SUMMARY OF METHOD
3.1. There is no simple summary of the RSM procedure since there is no one “best option” to
handle all types of samples. Generally the entire volume of each sample is used in this
preparation. The samples are air dried (time is variable 1-3 days), then sieved through a #10
(2 mm mesh) sieve and the material that does not pass through is discarded. The < 2mm
material is representatively subsampled for extraction, digestion or direct analyses.

4.0 SAFETY AND ENVIRONMENTAL
4.1. Personal protective equipment (P.P.E.) such as lab coats, nitrile gloves, and safety glasses must
be worn while working with samples. Dust masks are optional, but recommended.
4.2. All secondary containers used to store samples or solutions beyond immediate use require proper
labeling.
4.3. All waste, rinsate, expired solutions and/or solvents generated by this method should be handled
in accordance with Apex's hazardous waste procedures. Care should be taken not to discharge

Apex Laboratories, LLC
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any potentially hazardous or unknown substances into the drains or sinks.
4.3.1. Any step that creates dust, such as sieving or grinding, should be performed on or near
down draft fume hood.
5.0 APPARATUS AND MATERIALS











#10, #20 or other sieves
Stainless steel bowls and spoons
Ceramic mortar and pestle, Automated or Manual
Ring and Puck Mill (Tungsten & Stainless Steel)
Aluminum baking sheets
Teflon Sheeting
Stainless steel and Teflon coated metal spatulas, spoons, square spoons
Compressed air
Lab grade acetone or methanol
Reagent grade water

6.0 PREPARATION FOR SAMPLE PROCESSING
6.1. CLIENT CONTACT
6.1.1. A RSM coordinator will be designated for each project. This person will be the main
client contact at Apex for the duration of the RSM event, and will supervise and review all
steps of the process that occur at Apex and any portions of the processing that are
subcontracted.
6.1.2. The RSM coordinator MUST contact the client regarding appropriate sample handling
procedures and fill out an RSM Request Form. This should be done significantly prior to
samples being received at the laboratory to allow for modifications of the method or
apparatus as necessary.
6.1.3. The client's Sampling and Analysis Plan (SAP), however named, and DQOs must also
be received by the laboratory prior to sample processing.
6.1.4. The RSM coordinator will also generate a project specific RSM Worksheet (example,
Appendix B) to use as a template for the RSM process. This spreadsheet will act as a
guide for sample login by designating the appropriate log in procedure and will outline the
steps required by the client's SAP.
6.1.5. Effective communication between the lab, the samplers, and the project team is
essential to a successful RSM project.
6.2. SAMPLE RECEIPT
6.2.1. Samples to be processed for RSM will be most often received in a single one gallon
glass jar containing all increments taken in the field. Individual soil containers (i.e. 30
Apex Laboratories, LLC
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glass jars or plastic bags for metals only) pulled from a common decision unit (DU) can
be used to house increments but are not recommended due to waste of time and
materials. All material associated with a particular decision unit must be used for RSM
processing. The containers will be entered into Element LIMs for tracking and reporting.
The increments as received are not the sample that will be analyzed but will be used to
create the representative sample. Therefore sample container IDs will be created for the
sample that will be created during the RSM process. The sample referenced by Apex for
all analyses will be created by this procedure. Log samples in for the Representative
Sampling Methodology test code, and create empty sample jars with labels in accordance
with the RSM worksheet.
6.2.2. Once the RSM procedure is complete, the jars will be returned to sample receiving and
requested analysis can be set to available status in Element LIMS to the appropriate
samples.
6.3. BLANK SAMPLE
6.3.1. A Blank sample consisting of borosilicate glass beads will be processed through the
steps of the ISM procedure along with the samples IF metals analysis is requested. It will
be analyzed for metals only unless otherwise specified by the RSM worksheet. All
references to a sample in the following steps will also include the Blank sample.
6.3.2. Due to volume restrictions, some steps of the process are not applicable to the blank.
Note any steps not performed on the RSM worksheet. 1-D Japanese Slab Cake
Subsampling is performed by default, 2-D Slab Cake is not applicable for the small
volume used for the blank.
6.3.3. The Blank sample should be logged in as the last two samples on each work order
where RSM will be performed. The first of the two Blanks will be processed as a sample
by RSM. It will be provided to Sample Receiving and held. The second will be analyzed
as is in order to provide a baseline for metals analysis.
6.4. EQUIPMENT CLEANING
6.4.1. All equipment and work spaces must be cleaned before and after each sample is
processed in order to minimize the potential for cross contamination. The fume hood used
for sieving and grinding must have its work surface and inside walls be blown free of dust
with compressed air. Sieves are dusted with compressed air or washed with soap and
warm water and rinsed with methanol initially and between preparations of each sample.
All equipment should be washed with warm water and soap before and in between each
sample batch, followed by a rinse with methanol.
6.4.2. Trays used for air drying, subsampling, etc. may be lined with clean Teflon sheeting
prior to use instead of the above cleaning procedure.
6.4.3. All references to cleaned equipment indicate that one of these procedures should be
followed before use.
Apex Laboratories, LLC

Page 4 of 15

Uncontrolled Copy
SOP G-105 RSM
Revision 0
Effective Date January 22, 2016

7.0 SAMPLE PROCESSING
7.1. In order to reduce potential sources of error, this procedure processes the entire sample
received at the laboratory through as many steps as possible. Unless otherwise specified,
references to sample in this document refer to the total amount of sample received, or what is
still defined as sample after prior processing steps. See the Quality Control section for a
further discussion on sources of error and Data Quality Objectives (DQOs).
Each sample will be different. The following steps are potential parts of any RSM processing,
but may not be used for all samples. As such, the processing for each sample will be driven
by the SAP and the steps below should not be considered sequential requirements for all
RSM projects. Refer to the SAP and the RSM worksheet for which steps are necessary for
each sample. Steps not included in this SOP may be necessary. Details of these steps should
be included in the RSM worksheet or other documentation.
7.2. SAMPLE IDENTIFICATION
7.2.1. Samples may include material that is not considered part of the analytical sample.
Vegetation, oversized material, and decantable water are examples of material that may
be requested to be removed before sample processing begins. The SAP should include
detailed instructions as to what defines the analytical sample, and what to do with
materials that are removed. This may include documenting their removal photographically
and potentially recording the weight of removed material.
7.3. PERCENT MOISTURE DETERMINATION
7.3.1. If as received percent moisture determination is requested on samples, it must be
performed before samples are air dried. Samples will be mixed and a subsample aliquot
taken using the 2-D Japanese Slab Cake method (7.13). This may be done with or
without wet sieving.
7.3.2. This result will be reported as the percent moisture. Dry weight analysis and correction
will be performed on the prepared samples, but this result does not reflect the percent
moisture of the sample as received.
7.4. SAMPLE SPLITTING/MASS REDUCTION
7.4.1. Two simple sample splitting techniques are available for use at Apex:
7.4.2. Alternate Shoveling divides the sample into two subsamples by placing alternate
subsample scoops of the original sample into two separate sample containers. (see SOP
G-103 ISM current revision)
7.4.3. Fractional Shoveling is similar to alternate shoveling except the sample is divided into
three or more subsamples. (see SOP G-103 ISM current revision)

Apex Laboratories, LLC

Page 5 of 15

Uncontrolled Copy

7.5. SAMPLE CONDITIONING

SOP G-105 RSM
Revision 0
Effective Date January 22, 2016

7.5.1. Sample conditioning is usually necessary before processing or particle size reduction
steps, in order to produce a flowable sample. Some sample conditioning steps may not
be appropriate for some Chemicals of Concern (COCs), such as low boiling point SVOCs
and Mercury. (See ITRC ISM Table 6.1.) The SAP should address acceptable sample
conditioning steps and how to process samples if conditioning is not acceptable.
7.5.2. Air drying at room temperature is the default sample conditioning step used by Apex if
particle size reduction steps such as sieving are required. Other conditioning steps
include drying at elevated temperature, freeze drying, and water addition. If these
methods are requested, their procedure should be carefully specified in the SAP.
7.6. AIR DRY
7.6.1. Air dry the entire volume of all the sample containers by emptying them out on flat
aluminum baking sheets lined with Teflon sheeting and spread out to a depth of < 1 inch.
7.6.2. Place trays in bakery rack and allow drying at ambient temperature in a low traffic area
with sufficient air flow to carry away evaporated moisture, such as in or near a fume hood.
1-2 days are normally needed. Turning samples regularly will be necessary to aid the
drying process for wet samples, and layers of clay should be broken up by pressing
sample between folds of Teflon sheeting periodically through the drying process to avoid
formation of “bricks” that are difficult to break apart after samples are fully dried.
7.6.3. Record the air drying start and end times on the ISM worksheet.
7.6.4. After samples are dry, remove any visible sticks, rocks, vegetation, or other non-soil
materials.
7.6.5. NOTE: If samples will be air dried, this will halt typical biodegradation in the soil. When
samples are drying geosmin is often smelled. Geosmin is an organic compound with a
distinct earthy flavor and aroma produced by a type of Actinobacteria, and is responsible
for the earthy smell when soil is disturbed. When the bacteria die the cells breakdown and
geosmin is released. The odor threshold is very low (5 ppt) and although it is not harmful
it can cause concern for unfamiliar technicians. The odor will be of short duration and is a
good indicator that soil was rich in bacteria and cells have been destroyed. The structure
of geosmin below.

7.7. PARTICLE SIZE REDUCTION
7.7.1. For many projects, particle size reduction will be required in order to reduce the
Apex Laboratories, LLC
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Fundamental Error and uncertainty associated with the data. Most SAPs will require that
the particle size is less than 2 mm before analysis. For analytical preparations that cannot
use at least 10 - 30 grams of sample, (metals, cyanide, and other wet chem tests) grain
size of less than 0.25mm is often required in SAP. Specific projects may require even
finer grain sizes for these analyses. Sample grinding with puck mill is often the preferred
method for processing samples since it produces sample of uniform shape and the size of
particle is 50-60 micron diameter.
7.7.2. If the RSM worksheet specifies that the sample will be processed to reduce particle
size, there are many techniques that may be used. Automated mortar and pestle or ring
and puck mill are two processes that are available to Apex. The ring and puck mill is
preferred due to the generation of smaller and more uniform particles. Depending on the
contaminant of concern these techniques may not be appropriate, and SAP should
specify which technique to use for mercury, VOCs etc.
7.7.3. If a particle size reduction step is required, the client and laboratory must determine the
mass or the sample to be processed. This can range in size from the entire sample to
approximately 100 grams. If representative subsample is to be taken sections 7.12 or
7.13 for Japanese 1-D or 2-D Slab Cake preparation must be followed. The material
processed must be of sufficient mass to support the analyses of all follow-up tests and
quality control. For all grinding methods other than ring and puck mill the sample should
be ground so that it can pass through the sieve corresponding to the final grain size
requested by the RSM worksheet. The fine 50-60 micron particles that result from the
completion of ring and puck mill grinding can hold electrostatic charge and will not sieve
well. Grind is completed after sample passes tactile test. If multiple analyses are to be
performed, this may require multiple samples to be taken in the field, or the sample to be
split prior to processing.
7.8. SAMPLE SIEVING
7.8.1. Soil clumps should be broken up to allow them to pass through the sieve, and anything
remaining in the sieve (stones, metal, glass) should be discarded and noted. Clay, wet,
and/or rocky samples pose significant difficulties during this process. Breaking up dried
clumps of dirt/clay and separating them from the material to be removed may be
facilitated by grinding, pounding, tumbling or shaking samples. Record procedure used on
RSM worksheet.
7.8.2. A sieve stack consisting of a lid, #4 and #10 sieves and a sieve pan may be loaded with
sample and placed in to a sieve shaker for 2 to 5 minutes to breakup clumps without
changing particle sizes.
7.8.3. A single #10 twelve in sieve is often effective for samples and should be used when
practical versus sieve stack.
7.8.4. A mortar and pestle may be used, though this method can cause more particle size
reduction than other methods.
Apex Laboratories, LLC
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7.9.1. This step is often done on the sample that has passed through the #10 sieve.
(Everything larger than 2mm is not defined as sample.)
7.9.2. Ring and Puck Mill: This is the most universally accepted method of comminution of soil
and sediment. Apex has both stainless steel and tungsten ring and puck mills. The
stainless hold greater volume, approximately 100 grams per grind and are optimal for
processing samples without metals as COCs. If metals are of concern the tungsten mill is
to be used. Typical mass suitable for grind is 70-80 grams. See instrument manual or
Apex operating procedure for details.
7.9.3. Automated Mortar and Pestle: This may be required in certain SAPs but is not preferred
since size and shape of sample is not uniform. Heat generated in grinding is also not
easy to control. Using a cleaned mortar and pestle, grind the entire sample until it is fine
enough to pass through the required sieve, as noted on the RSM worksheet. See
instrument manual or Apex operating procedure for details.
7.9.3.1. NOTE: Mortar and Pestle can also be done manually, which is a very laborious
process and should only be done for small samples with few particles greater than
the required size.
7.9.4. Enter details of the operation, operator initials and date on the RSM worksheet.
7.10. MIXING
7.10.1. The sample mixing step specified here assumes that the sample has been sieved so
that all particles are less than 2mm. If this is not the case, simply stirring the sample will
be more likely to increase sample representativeness than decrease it, due to particle
size separation within the bowl. Tumbling the sample in a container with sufficient
headspace to allow free movement is another option for mixing sample.
7.10.2. Place the entire sample (minus any portions removed during the air drying and sieving
steps, if performed) into a stainless steel bowl. Stir the sieved sample well (approximately
3 minutes).
7.10.3. If it is necessary to complete the procedure at a later time, place the entire mixed
sample into the 1 gallon glass jar or re-closeable plastic bag labeled for storage.
7.10.4. Enter operator initials and date on the RSM worksheet.
7.11. SUBSAMPLING
7.11.1. There are many methods available for subsampling, some of which produce less error
than others. Apex has available two simple incremental sampling methods. If other
methods are required, Apex will procure the appropriate technology or subcontract this
Apex Laboratories, LLC
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7.11.2. If subsampling for an analytical aliquot, pay close attention to the RSM worksheet. The
aliquots taken must be very close to the mass requirements, because the entire aliquot
subsampled must be used for analysis.
7.11.3. If specified by the RSM worksheet, repeat this process as needed to provide sample
volume for process duplicate or triplicate analyses.
7.12. 1-D JAPANESE SLAB CAKE PREPARATION
7.12.1. Pour the entire sample into a line, using 20 or more passes along the line to distribute
the sample. For samples where small analytical masses are required (e.g. metals,
cyanide) a long thin line should be created.
7.12.2. Using a square scoop, cut across the line to create an aliquot. Combine as many of
these aliquots as needed to create the analytical sample or mass reduction required.
Repeat until all analytical aliquots have been created.
7.12.3. Place the aliquots into their respective containers, according to the RSM worksheet.
7.12.4. Place the remainder of the sample into the container labeled for storage.
7.13. 2-D JAPANESE SLAB CAKE PREPARATION
7.13.1. Pour the entire sample into a cleaned aluminum tray lined with Teflon sheeting and
spread evenly. Pull an equally sized aliquot of sample from 30 random locations
distributed across the pan and combine into the appropriate container for analysis. Be
sure to scrape along the bottom of the tray in order to include a representative portion of
all grain sizes present in the sample.
7.13.2. Repeat the above process to create a representative portion for each container listed in
the RSM container query for the project. Pull an aliquot of sample from each section of
the pan to ensure that the final sample size is close to the mass requested for analyses,
typically 1-30 grams. Place the aliquots into their respective containers according to the
RSM worksheet.
7.13.3. Place the remainder of the sample into the container marked for storage.
7.14. DOCUMENTATION
7.14.1. Create a batch in Element for the RSM test code, add the samples processed as a
batch, and print out the bench sheet. Set sample status to Needs Review, attach the
completed ISM worksheet and submit for review and scanning.
7.14.2. Return jars to Sample Receiving for completion of log in.
7.15. LOG IN
Apex Laboratories, LLC
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7.15.1. After samples are returned from RSM processing, analysis test codes can be added to
the samples.
7.15.2. Be sure to add comments indicating the use for each jar in accordance with the RSM
worksheet. Because one jar will be created per analysis, duplicate, and MS/MSD, there
will be a large number of containers for some samples. The container comments should
match the RSM worksheet, and the work order should be reviewed carefully by the
person coordinating the RSM project.
7.16. ANALYSIS
7.16.1. Each aliquot for analysis has been pulled during sample processing and placed into a
separate container. Use the RSM worksheet and the analysis comments to find which
container is designated for your analysis. Be sure to use the entire amount of the
aliquot provided, and rinse the container into the extraction vessel. Check the sample
comments for sample specific instructions (e.g. MS/MSD, etc.).
8.0 QUALITY CONTROL
8.1. CONVENTIONS
8.1.1. Samples by default will be reported on an air dry weight basis. The reported dry weight
result will reflect the moisture left in the sample after air drying. If SAP request correction
based on original wet weight or corrected air dried rate additional aliquots will need to be
pulled for processing.
8.2. QUALITY CONTROL SAMPLES
8.2.1. Blank: A borosilicate glass blank is processed and analyzed along with samples tested
for metals to verify that no contamination is being added by processing the samples. This
will be done as requested for other classes of COCs.
8.2.2. The glass for blanks will have to be tested before and after processing to compare
levels of metals present, as no known clean matrices for metals exist.
8.2.3. Process Replicates: Whether process replicates will be analyzed should be determined
by the client on a project basis. They may request that one or two replicates be performed
per project, per batch, or per sample. (ITRC ISM 4.2 notes that 3 replicates from a single
decision unit provide a direct measure of variability of sample means so an upper control
limit can be calculated. Process Replicates are not field collected replicates as described
in ITRC ISM.)
8.2.4. Aliquots may be pulled and designated to be analyzed as batch duplicates in the same
manner as sample aliquots. This should be specified on the RSM worksheet, as a
separate container will have to be created for them.
Apex Laboratories, LLC
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8.2.5. Matrix Spikes: Apex will not evaluate spike samples through the entire RSM process
unless requested. If required to do so by a client, the client should specify or provide a
standard reference material suitable for RSM processing.

9.0 REFERENCES
 Hawai'i Department of HealthTechnical Guidance Manual for the Implementation of the Hawai`i
State Contingency Plan, Section 4, November 12, 2008.
 Alaska Department of Environmental Conservation Division of Spill Prevention and Response
Contaminated Sites Program Draft Guidance on Multi-Increment Soil Sampling, March 2009.
 EPA Method 8330B Appendix A Revision 2 October 2006.
 Interstate Technology Regulatory Council Technical and Regulatory Guidance: Incremental
Sampling Methodology, February 2012 (Final)
 Element Laboratory Information System (LIMS)
The Element LIMS system contains Apex's current version of all Method Performance
information, including LOD/LOQ, Batch and Sequence DQOs. Please refer to the Analysis
information in the QA Admin section of Element.


Apex laboratories Quality Systems Manual (QSM)
The QSM contains guidance information about the laboratory's Quality System, including:
definitions; general calculations and data processing steps; basic corrective actions and
contingencies for handling out-of-control data.



Apex laboratories SOP G-103 ISM current revision

Apex Laboratories, LLC
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Client:

Notes:

Project:
Client Contact:
# of Decision Units:
# of Increments / Unit:
Analysis: Note any that require subcontracting or small sample size (e.g. Metals)

Which ISM guidance document is being used for this project?
Alaska

Hawaii

EPA 8330A Appendix A

ITRC Draft ISM Guidance

When will the Sampling and Analysis Plan be completed?
A copy must be provided to Apex before the project begins.
Project Specific Data Quality Objectives and procedures.
Apex follows the ITRC Draft guidance where possible. The following categories are procedural steps that are likely
to have project specific goals. Our standard procedure is listed under the Apex heading, followed by specific
requirements from the guidance documents. Each sampling event is unique, and modifications from our default
procedure are expected. These differences should be noted.
Sample Storage:
Apex:

Store refrigerated until air drying, room temperature thereafter.

Client request?

Air Drying:
Apex/ITRC:

Air dry samples to help with sieving and grinding. Consider potential effects on volatile
Contaminates of Concern (COCs) such as SVOCs and Mercury.

AK:

Air dry only if necessary to sieve to < 2mm. May not be appropriate for Pesticides and
PAHs.

HI:

Air dry for all non-volatile analytes.

Client request?

Dry Weight:
Apex/ITRC:

Samples are air dried, sieved, and then subsampled. That subsample is tested for most
analysis and for dry weight. Results are reported on a dry weight basis, corrected to
the air dried sample. If field percent moisture is requested, then a separate aliquot must
be made prior to air drying.

HI:

Air dried = dry weight, no further correction needed.

Client request?

Page 12 of 15

Uncontrolled Copy
Appendix A – Example RSM Request Form

Page 13 of 15

Uncontrolled Copy
Appendix B – RSM Worksheet
Batch
Each sample created by the ISM procedure will be logged in with the containers and comments specified below. If samples will be treated differently,
multiple sections will need to be created.

Sample Log in
Sample IDs:
Jar A
Jar B
Jar C
Jar D
Jar E
Jar F
Jar G

Container
Plastic Bag
4 oz jar

Use/Analysis
Composite

Particle size
<2mm

Weight Needed
NA

Comments
No analysis

Air Dry
Sample ID

Analyst

# of Containers to
Composite

Air Dry Start
Time

Air Dry End
Time

Date

Analyst

Homogenized?

Comments

Comments (Note sticks, rocks, etc removed.)

#10 Sieve
Sample ID
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Sample Splitting/Mass Reduction

This section may be needed multiple times for each sample. Modify work sheet to include this section for each step.

Method Used:

1-D Japanese
Slabcake

2-D Japanese
Slabcake

Sample ID

Date

Analyst

Alternate
Shoveling

Fractional
Shoveling
Weight
Obtained**

Other:

Comments

*Indicate use for Replicates (Dry Weight, Duplicate analysis, etc)

**Total weight minus tare. (8 oz jar tare weight is 215g, 4 oz jar tare weight is 130g)

Grinding
Method Used:

Automated
Mortar and
Pestle

Sample ID

Jar

This section may be needed for only a portion of each sample. Ensure that the proper container is noted.
Manual Mortar and Puck Mill
Pestle
SS or W
Date

Analyst

Sieve Size Chart

Sieve size
#10

2 mm

#20

850 µm

#40

425 µm

#60

250 µm

#100

150 µm

#140

106 µm

#200

75 µm

Comments:
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