






































































































































at the laboratory, but otherwise would be retained in a refrigerator for later analysis if a sample
becomes compromised during collection or processing. The retain samples will be kept until
Quality Assurance has been verified and may be analyzed for D4 as necessary.

In addition to the study samples used to determine D4 concentrations in sediment, several
samples will be analyzed for quality assurance purposes. Sediment samples 1 and 2 shall be
split, one half of each sample shall be spiked in the field with a known amount of D4. The field
spiked sediment samples will be used to evaluate loss of D4 during collection, processing,
transport, storage, and analyses of samples, and to evaluate analytical bias. Specific
requirements for preparation, processing, and analysis of field blanks, field spikes, and duplicate
samples shall be detailed in the Study Plan and the QAPP. Two reference sediment samples
having concentrations of D4 below the LOQ for this matrix shall be taken into the field and
processed like sediment samples. The reference sediment samples will be used to evaluate
contamination bias resulting from collection, processing, transport, storage, and analysis of
samples.

Sealed sample containers will be packed into coolers with blue-ice or water ice and taken
back to the laboratory or shipped back to the laboratory using an overnight express shipping
company. All sample collection methods and sample handling procedures will be detailed in
the Study Plan and QAPP. '

Analysis of Sediment Samples for D4:

All sediment samples and accompanying quality assurance samples shall be analyzed for D4 at
one commercial testing laboratory that has appropriate expertise with D4 analyses to be
conducted when the testing occurs, unless there are unforeseen circumstances such as lack of
laboratory availability as noted in 40 C.F.R. § 790.68(b)(2)(iii). The commercial laboratory will
validate a method for the analysis of D4 in sediment samples that shall be adapted from the
analytical method specified in Powell (2010).

The MDL is the concentration of a constituent in a sample, that when processed through the
complete analytical method, can be measured and reported with 99% probability that it is greater
than O or statistically different from a blank. The MDL is a measure of a method’s ability to
“quantify a constituent in a sample matrix. The method for analyzing D4 in sediment reported by
Powell (2010) is deemed the appropriate method for achieving an MDL up to 3.7 ng/g (wet
weight, ww) and shall be achieved for sediment. The specific level of detection shall be based on
the LOQ which shall be 3 times the MDL. All measurements of D4 concentration in sediment
shall include sufficient information to perform a wet weight to dry weight conversion and shall
report concentrations in terms of dry weight. EPA recognizes that a laboratory may have
difficulties achieving the specified MDL. In this event, the signatory companies shall seek a
modification as per 40 C.F.R. § 790.68. ‘
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Compliance with Good Laboratory Practice Requirements:

All field work related specifically to the collection, handling, and transfer of sediment samples
should be conducted in accordance with USEPA’s GLP regulations (see 40 C.F.R. Part 792).
All analytical work, including analysis of D4 and lipid content, shall be conducted in
accordance with USEPA’s GLP regulations (see 40 C.F.R. Part 792). The QAPP shall be
prepared according to USEPA guidance (USEPA 2002).
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APPENDIX 8 - Testing Standard for the Collection, Sample Handling, Transfer and Analysis of

Biota Samples for D4

Synopsis:

This testing standard provides guidelines for the collection and analysis of environmental
samples for D4 in support of a Testing Program detailed in this ECA. This standard cites the
requirements for the sampling of biota as described in Section VII of the ECA and Appendices
1,2 and 3, and identifies specific guidelines and references that will be used in the preparation
of site-specific Sampling Plans for the collection/analysis of biota samples, which will be
included in a Study Plan and QAPP for the Testing Program. The standard addresses:

Al N

When to collect biota samples

Where to collect biota samples

Special considerations during sample collection to avoid sample contamination
How to collect and process biota samples

How to analyze biota samples for D4 and the appropriate method detection limit and
limit of quantification

Requirements for sampling biota:

Biota sampled shall include benthic species collected in sediment of the receiving
water body and two species of fish, if practicable, of different trophic guilds, in the
receiving water body.”

Appendices 1-3 of this ECA state that:

“Samples shall be taken during two testing events at least three (3) months apart. The
exact duration between sampling events for each site shall be determined in a detailed
Sampling Plan included in the Study Plan and QAPP.”

“Samples shall be collected during normal plant operations and during such times that
effluent flow rates from the wastewater treatment system are representative of the
normal plant operations.”

“Samples shall be taken during typical weather conditions and not until at least three
(3) days after an unusual weather event such as a heavy rain storm. Samples shall be
collected at a time when the rate of D4 release is expected to be representative of the
typical rate of release of D4 for that site.”
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Establishment of the appropriate time for sampling events:

At each site, two sampling events will be undertaken that are scheduled to be a minimum of
three months apart and during normal plant operations and weather conditions. Normal
operating conditions will be established by consulting with the operator of each WWTP,
indirect and direct discharge facility. The criteria or means that are used by the facilities to
determine normal operating conditions will be documented in the site-specific Sampling Plans.
Confirmation will be obtained that the subject facility is operating under normal conditions
prior to commencing sampling at a given location. In addition, sampling would not take place
within three (3) days of unusual weather events.

Establishment of the location for collection of benthic organisms and fish:

At each site, benthic organisms shall be collected as close as reasonably possible to the effluent
outfall provided adequate mixing of the discharge and receiving water has occurred and where
adequate benthic organism sample masses are obtained. Each site specific sampling plan will
identify where the effluent and receiving stream are adequately mixed and the basis for the
determination. At each site fish, surface water and sediment shall also be collected at
approximately the same location.

Special considerations for the sampling and handling of biota samples for D4:

cVMS materials, such as D4, are widely used in consumer products and may be present in
personal care products, commercial products, and lubricants, and may be components of
antifoams widely used in WWTPs. If these products are used by individuals during any part
of the preparation for or during any aspect of the field sampling event or laboratory analysis,
sample contamination by D4 volatilizing from the user could occur. To avoid the potential for
sample contamination during collection, processing, storage, and analysis for D4 in
environmental matrices, preventative measures should be implemented to the extent possible
in the field. For example, field and laboratory personnel shall be required to refrain from using
any personal care products that may contain cVMS materials (e.g., sun-block, sun-screen,
hand lotion, antiperspirants, etc.) while preparing for or conducting any field activities to
minimize the possibility for contamination with D4. Specific requirements for collecting and
handling biota samples aimed at preventing sample contamination by sources of D4 that are
not specific to the WWTP or direct discharge shall be specified in the Study Plan and QAPP.

Collection of benthic organism samples for analysis of D4 and lipid content:

The exact method for collection of sediment samples from which benthic invertebrates will be
collected is a site-specific determination. During preparation of the site-specific Sampling
Plans, the physical nature (e.g., width, depth, flow) of the receiving water will be determined
and used to guide the selection of the appropriate method of sample collection. For each site,
collection procedures for sediment samples shall be based, as appropriate to the characteristics
of the receiving water, on techniques described in Powell and Woodburn (2009, Sample
Collection, p. 9) and USEPA (2003a, Sections 5.2 Sampling for Community Samples and 5.3
Sampling for Analytical Measurements). This guidance identifies collection procedures that
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may be used to collect sediment samples from which benthic invertebrates will be collected.
For each site, the exact method for collecting benthic organisms will be detailed in the site-
specific Sampling Plans and QAPP.

Specific requirements for sample container preparation, sample handling, sample preservation,
shipping and storage of samples should be essentially the same across all sites. Immediately
prior to each sampling event at each site, the laboratory that will analyze the samples shall
prepare clean (new, never used) pre-weighed glass sample containers in sufficient numbers for
all benthic organism samples to be analyzed for D4. The sample containers will be prepared by
pre-washing with hexane and providing PTFE tape to assist in sealing the containers, as well as
providing labels. The laboratory will ship all sample containers with adequate packing materials
in coolers to each site. The coolers will also contain chain-of-custody forms that will accompany
the sample containers from the laboratory to the field and back to the laboratory.

Figure 5 provides a schematic that describes benthic organism samples to be taken at each
sampling location. Five composited samples shall be prepared. Samples 1, 2 and 3 shall be
divided into three parts. Two of the parts will serve as duplicates for D4 analysis and one part
will be analyzed for lipid content. The duplicates shall be processed and analyzed as
individual samples for D4. Duplicate samples are used to evaluate between-sample variability
and precision. Samples 4 and 5 will be retained for analysis as needed. These retain samples
would be analyzed if a primary sample container arrives broken at the laboratory, but
otherwise would be retained in a freezer for later analysis if a sample becomes compromised
during collection or processing. The retain samples will be kept until Quality Assurance has
been verified and may be analyzed for D4 as necessary.

Quality Rainbow Trout Rainbow Trout Rainbow Trout Rainbow Trout Rainbow Trout Rainbow Trout
Assurance Field Blank Field Blank Field Blank Field Blank Field Blank Field Blank
Samples
Blank 1 Blank 2 Spike 1 Spike 2 Lipid 1 Lipid 2
Grab
Total mass 2 100 g from composite sample
Study If grab does not yield sufficient sample mass, then repeat effort in an adjacent location.
Samples
220g 220g 220g 220g 220g
composite composite composite composite sample composite sample
sample 1 sample 2 sample 3 (Retained Sample) (Retained Sample)
¢ N \L N . ¢ N sample 4 sample 5
Analysis Analysis Analysis Analysis Analysis Analysis
1 2 1 2 1 2
N

| Lipid I l Lipid l | Lipid l
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Figure 5. Schematic diagram of samples taken while monitoring for D4 in benthic organisms
near wastewater treatment plants.

Sediment containing benthic organisms will be obtained such that sufficient mass of benthic
organisms are obtained for the required analyses. Benthic organisms will be separated from the
sediment and five composite samples shall be prepared by randomly dividing the collected
organisms into glass containers and freezing prior to shipment. Prior to preparing composite
samples, the taxa represented in the sample will be noted at the lowest level possible. Frozen
samples will be packed into coolers with dry ice and taken back to the laboratory or shipped
back to the laboratory using an overnight express shipping company.

It should be noted that it is often not possible to obtain sufficient mass of benthic organisms to
both analyze for chemical concentration and to prepare quality assurance samples. Because of
this, rainbow trout purchased from a commercial fish hatchery will be used as surrogate
material to use to prepare quality assurance samples to use during preparation of benthos
samples.

During each sampling event at a given site, two field blanks and two field spikes will be
prepared as follows. Rainbow trout tissue purchased from a commercial fish hatchery will be
ground into a homogenous mixture. Samples of the ground rainbow trout will be prepared in the
laboratory prior to sample collection and shipped to the field. Prior to shipping to the field, the
ground rainbow trout samples will be analyzed and shown to have concentrations of D4 below
the LOQ for this matrix. Serving as field blanks, two reference ground rainbow trout samples
will be opened during preparation of the composite samples of benthic organisms. The
reference rainbow trout samples will be used to evaluate contamination bias resulting from
collection, processing, transport, storage, and analysis of benthos samples. In addition, two of
the ground rainbow trout samples shall be spiked in the field with a known amount of D4. The
field spiked samples of ground rainbow trout will be used to evaluate loss of D4 during
collection, processing, transport, storage, and analysis of the benthos samples, and to evaluate
analytical bias. Sample collection procedures as well as specific requirements for sample
container preparation, sample preservation, shipping and storage of the samples will be detailed
in Study Plan and QAPP.

Lipid analysis will be performed on two ground rainbow trout field blanks. The method for
analysis of lipid content of the composited benthic organism samples will be the same as used
for fish. Procedures equivalent to Powell and Woodburn (2009) Characterization of Fish and
Benthic Macroinvertebrates, p. 11 shall be used to measure lipid contents in the benthic
organism samples.

Specific requirements for monitoring site location preparation, processing, and analysis of field
blanks, field spikes, and duplicate samples shall be detailed in the Study Plan and QAPP.

Collection of fish samples for analysis of D4:

The exact method for collection of fish is a site-specific determination. During preparation of
the site-specific Sampling Plans, the physical nature (e.g., width, depth, flow) of the receiving
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water will be determined and used to guide the selection of the appropriate method of sample
collection. For each site, collection procedures will be based, as appropriate to the
characterization of the receiving water, on USEPA 2003a (Section 7.0 Procedures, pp. 3-5)
and Powell and Woodburn (2009, Sample Collection, p. 8). This guidance identifies two main
types of fish collection methods for relatively shallow and slow moving water and gives
direction on choice of method, general practices, and other considerations for the field work.
For each site, the exact collection method for fish samples will be detailed in the site-specific
Sampling Plans and QAPP.

Specific requirements for sample container preparation, sample handling, sample preservation,
shipping and storage of samples should be essentially the same across all sites. Immediately
prior to each sampling event at each site, the laboratory that will analyze the samples shall
prepare clean (new, never used) pre-weighed glass sample containers and polyethylene food
storage bags in sufficient numbers for all fish samples to be analyzed for D4, for all quality
assurance samples, and for retain samples. The sample containers will be prepared by pre-
washing with hexane and providing PTFE tape to assist in sealing the containers, as well as
providing labels. The laboratory will ship all sample containers and polyethylene bags with
adequate packing materials in coolers to each site. The coolers will also contain chain-of-
custody forms that will accompany the sample containers from the laboratory to the field and
back to the laboratory.

On the day of field sampling at a given site, fish shall be collected and sorted by species. The
taxonomic identification of each fish species shall be noted. Two species of fish from different
trophic guilds, if practicable, collected in sufficient mass such that individual or composite
samples can be prepared for the analysis of D4, shall be selected. If adequate quantities of fish
from different trophic guilds are not available the two most abundant species will be selected.
Information about the life history of the two species selected shall be included in study reports.
The individual fish will be measured for length and weight.

Figure 6 provides a schematic that describes fish samples to be taken at each sampling location.
For each of the two species, five individual fish or composited samples shall be prepared and
frozen. In the laboratory three of the samples shall be thawed, homogenized and divided into
three parts. Two of the parts will serve as duplicates for D4 analysis and one part will be
analyzed for lipid content. The duplicates shall be processed and analyzed as individual samples
for D4. Duplicate samples are used to evaluate between-sample variability and precision.
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Qualit )
Assura ny Rainbow Trout Rainbow Trout Rainbow Trout Rainbow Trout Rainbow Trout Rainbow Trout
urance 1 rield slank Field Blank Field Blank Field Blank Field Blank Field Blank
Samples
Unspiked Unspiked Spike 1 Spike 2 Lipid 1 Lipid 2
Blank 1 Blank 2
Catch Species 1 (Trophic guild 1)
Total mass 2 250 g from single fish or composite sample
If catch does not yield sufficient sample, then repeat effort in adjacent location.
Study
Samples -
250 g from 250 g from 250 g from 2508 from single 250 g from single
single fish or single fish or single fish or fish or composite fish or composite
composite composite composite (Retained Sample) (Retained Sample)
Sample 1 sample 2 sample 3 sample 4 sample 5
Analysis Analysis Analysis Analysis Analysis Analysis
1 2 1 2 1 2
I Lipid l | Lipid I I Lipid l
Catch Species 2 (Trophic guild 2)
Total mass 2 250 g from single fish or composite sample
Study If catch does not yield sufficient sample, then repeat effort in adjacent location.
Samples
250 g from 250 g from 250 g from 2 50 g from single fish 2 50 g from single fish
single fish or single fish or single fish or or composite or composite
composite composite composite (Retained Sample) (Retained Sample)
sample 1 sample 2 sample 3 sample 4 sample 5
Analysis Analysis || Analysis Analysis

Analysis |} Analysis
1 2 1 2 1 2
‘ Lipid I | Lipid I I Lipid |

Figure 6. Schematic diagram of samples taken while monitoring for D4 in fish near
wastewater treatment plants.

Two of the five samples will be retained for analysis as needed. These retain samples would be
analyzed if a primary sample container arrives broken at the laboratory, but otherwise would be
retained in a freezer for later analysis if a sample becomes compromised during collection or
processing. The retain samples will be kept until Quality Assurance has been verified and may
be analyzed for D4 as necessary.

During each sampling event at a given site, two field blanks and two field spikes will be
prepared as follows. Rainbow trout purchased from a commercial fish hatchery will be ground
into a homogenous mixture. Samples of the ground fish will be prepared in the laboratory prior
to sample collection and shipped to the field. Prior to shipping to the field, the ground fish
samples will be analyzed and shown to have concentrations of D4 below the LOQ for this
matrix. Serving as field blanks, two reference ground fish samples will be processed like field

53



samples. The reference fish samples will be used to evaluate contamination bias resulting from
collection, processing, transport, storage, and analysis of fish samples. In addition, two of the
ground fish samples shall be spiked in the field with a known amount of D4. The field spiked
samples of ground fish will be used to evaluate loss of D4 during collection, processing,
transport, storage, and analysis of fish samples, and to evaluate analytical bias. Specific
requirements for preparation, processing, and analysis of quality assurance samples shall be
detailed in the Study Plan and the QAPP.

Individual fish will be doubly bagged using polyethylene bags and frozen prior to shipment.
Composited fish will be placed in sample containers and frozen prior to shipment. Frozen
samples will be packed into coolers with dry ice and taken back to or shipped back to the
laboratory using an overnight express shipping company. Sample collection methods as well
as specific requirements for sample container preparation, sample handling, sample
preservation, shipping and storage of the samples will be detailed in the Study Plan and QAPP.

In the laboratory, as part of the processing of the fish samples prior to analysis, fish will be
ground up and homogenized. Lipid content shall be analyzed using procedures equivalent to
Powell and Woodburn (2009) Characterization of Fish and Benthic Macroinvertebrates, p. 11.

Analysis of Biota Samples for D4:

All biota samples and accompanying quality assurance samples shall be analyzed for D4 at one
commercial testing laboratory that has appropriate expertise with the D4 analyses to be conducted
when the analysis occurs, unless there are unforeseen circumstances such as lack of laboratory
availability as noted in 40 C.F.R. § 790.68(b)(2)(ii1). The commercial laboratory will validate a
method for the analysis of D4 in biota samples that shall be adapted from the analytical method
specified in Powell and Woodburn (2009, Analysis of Cyclic Volatile Methylsiloxane (cVMS)
Materials section, Extraction of Fish and Benthic Macroinvertebrates sub- section, p. 13, and
Quality Control, p. 14). The Powell and Woodburn (2009) analytical method involves
extraction of aliquots of homogenized biota samples and quality assurance samples followed by
quantification using GC-MS.

The MDL is the concentration of a constituent in a sample, that when processed through the
complete analytical method, can be measured and reported with 99% probability that it is greater
than 0 or statistically different from a blank. The MDL is a measure of a method’s ability to
quantify a constituent in a sample matrix. The method for analyzing D4 in biota reported by
Campbell 2010; Durham 2010a and 2010 b; Kaj 2005; Powell 2010a and 2010 b; and Powell and
Woodburn (2009) is deemed the appropriate method for an MDL of 0.2 to 3.0 ng/g (wet weight,
ww). An MDL up to a value not exceeding 3.0 ng/g (wet weight, ww) shall be applied for biota.
The specific level of detection shall be based on the LOQ which shall be 3 times the MDL. EPA
recognizes that a laboratory may have difficulties achieving the specified MDL. In this event, the
signatory companies shall seek a modification as per 40 C.F.R. § 790.68.
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Compliance with Good Laboratory Practice Requirements:

All field work related specifically to the collection, handling, and transfer of biota samples
should be conducted in accordance with USEPA’s GLP regulations (see 40 C.F.R. Part
792). All analytical work, including analysis of D4 and lipid content, shall be conducted in
accordance with USEPA’s GLP regulations (see 40 C.F.R. Part 792). The QAPP shall be
prepared according to USEPA guidance (USEPA 2002).
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