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The most expedient means of assessing cyanide is to document the sitewide distribution of
cyanide in invertebrates. A total of 15 locations will be sampled, including the two Phase I and
Phase II reference sites, the six Phase I waste sites, and seven reference sites of the 100 Area and
300 Area component of the River Corridor Baseline Risk Assessment (RCBRA). Invertebrates
from each location will be divided into three subsamples for analysis. Three replicate
invertebrate measurements per investigation area provide the minimum number to determine
differences in concentrations between investigation areas. The number of biota samples is
sufficient for calculating the mean and standard deviation.

This activity will not address the cyanide analytical method accuracy or precision, but it will
address the method’s potential bias. By greatly expanding the data collection at River Corridor
reference sites, adequate data will be available to statistically assess whether cyanide in tissues is
related to Hanford Site operations. If the data from samples collected at additional reference
sites confirm the previous tissue results, then the project will conclude that the cyanide is not
from contamination but natural from occurrences.

Polychlorinated Biphenyls in Tissues

Across Phase I investigation areas, PCBs were detected in soil or mice or lizards. PCBs were
detected only in soil from the 2607-E6 Septic Tank and Tile Field site, but were not detected in
tissues collected from this site. PCBs were detected in two lizard tissue samples from the Phase 1
reference sites; PCBs also were detected in two mammal tissue samples (for three detections
total in mammal tissue; one PCB detect was a duplicate) at another site (Figure 1-4). The
reference d :ction in particular was unexpected and lent credence to the hypothesis that roads
outside of operational areas may have been sprayed with PCB-containing oils to control dust.

The path forward is to broaden the collection of middle-trophic-level receptors outside of Central
Plateau operational areas. Sampling and analysis for 43 PCB congeners in biota will address
uncertainty in the nature and extent of PCBs in animal tissues. Sampling in all phases of the
Central Plateau EcoDQO targeted the middle trophic level, with the expectation that receptors
such as rodents and lizards would integrate exposure from soil and diet. For the case of
bioaccumulative COl Cs such as PCBs, sampling for PCBs in tissues is more efficient than
sampling soils.

The Phase I samples were analyzed for PCBs using the Aroclor method, and only two of eight
PCB Aroclor mixtures were detected: Aroclor-1254 and Aroclor-1260. This is consistent with
the Aroclors routinely observed in waste samples from Hanford Site waste sites; of the nine
PCBs sampled historically, only Aroclor-1254 and Aroclor-1260 have ever been detected in
remedial investigation samples (WMP-20570, Appendix D). To address these uncertainties,
lizards and mice at four Phase I investigation areas will be sampled. In addition, tissue samples
will be collected at four non-waste locations (two in the 200 East Area and two in the 200 West
Area) in the vicinity of roads that may have been sprayed with PCB oils as a dust-suppression
measure to evaluate those areas as potential sources for PCBs.

The number of biota samples is based on the availability of these organisms for sampling and the
minimum number of animals or replicates needed for making statistical inferences. Six lizards
and six mammals are targeted at each non-waste site location, because it is believed that this is a
reasonable number to collect from an investigation area; six values provide enough information
to provide statistical power for detecting differences among sites.
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3.3.2 Small Mammals

Deer mice and pocket mice likely are present in the Central Plateau, particularly where adequate
vegetation exists. These mice are omnivores and granivores, respectively, and are considered the
best Hanford Site-specific representatives for the mammalian predator guild (identified in

WAC 173-340-7490, “Terrestrial Ecological Evaluation Procedures,” et seq.). Deer mouse and
pocket mouse sampling will be accomplished using live traps arranged in the 70 by 70 m array in
the center of the 100 by 100 m investigation area. Small mammal trapping will be conducted
between April and September, when animals are most likely to be active.

Typically, two trap lines, each consisting of approximately seven Sherman live traps’ (each
approximately 8 cm wide by 9 cm high by 26 cm long) will be placed parallel with the edges of
the 70 by 70 m array. Identical trapping methods will be employed in similar habitats at the
reference locations.  he number of trap lines, number of traps per line, line spacing, and trap
spacing may be varied to maintain comparable trapping activities between sites and to ensure
that results are comp able between the waste areas and reference locations. Such adjustments
will be made as a function of the ze of the area and type of the plant community in the vicinity.

Trapping arrays will be limited to one habitat type, if possible. The animals will be trapped over
enough nights to obtain at least six small mammals from each investigation area. To the extent
possible, the same species will be sampled at all Phase I and Phase II investigation areas. The
number of trap days required to obtain at least six animals for a species will be recorded. This
will provide a relative measure of animal density. Individuals of other species may be collected
if insufficient numbers of one species can be captured to meet the minimum of six small
mammals per investigation area. The team members will consistently record information on all
animals captured by use of standardized data-entry procedures. Data recorded will include
animal condition (e.g., species, sex, weight, reproductive class) and deformities. The relative
density estimates will be interpreted with regard to field notes and weather conditions to make
inferences about comparability of results among different investigation areas.

Information on species, age, sex, and reproductive status (subadults/adults, nonscrotal
males/scrotal m: s, and nonlactating/lactating females) body weights (+ 2.0 g), general external
condition (any gross deformities, hair loss, infections, lesions, etc.), will be recorded for all
captured animals. Animals captured and released (nontarget animals) should be marked so that
the total number of new captures per trap-night (or day) can be used to best represent relative
abundance estimates measured at each study site. Animals collected will be immediately
sacrificed, placed in a plastic bag, and labeled with date, species, site name, and sample number
(e.g., 1 of 6) and taken to the sample processing facility and placed in locked storage, at
temperatures less than 0 °C.

The mammals (whole animal) will be analyzed for PCB congeners and Sr-90. The mammals
will be rinsed with deionized water to remove any exterior contamination. Small mammal

" Sherman trap 1s a trademark of the H. B. Sherman Company, Tallahassee, Florida.
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3.5.10 Lizards

The field team will note the presence of lizards on their visits to the investigation areas when the
radiological data are collected, when soil samples are collected, and during the installation of the
pitfall traps. Lizards will be captured in the pitfall traps or by alternate methods, such as using a
noose or other resource-effective methods like stunning them with a rubber band. After capture,
the entire lizard will be used as the sample. Only lizards that are located within the inner 70 by
70 m part of the investigation area will be captured. Within each grid, they will be analyzed for
Cs-137 and Sr-90. Each lizard sample will be rinsed with deionized water at the analytical
laboratory to remove any exterior contamination. Lizard tissues are to be analyzed exclusive of
external concentrations so that these data will be better suited to developing bioaccumulation
models. In addition, the exposure models incorporate incidental soil ingestion, and rinsing the
lizards prevents double counting soil ingestion in exposure-model calculations. Coordinates for
each lizard location will be recorded based on the nearest grid marker. At least six lizards will
be captured and analyzed for COPECs at each investigation area. The number of trap days
required to get at least six lizards per species will be recorded. .uis will provide a relative
measure of animal density. Captured lizards will be examined for physical abnormalities, and
data will be recorded on total length, snout-vent length, and gender. Abnormalities, which
include coloration (e.g., albino), extra or missing digits, or two heads, and the animals
themselves — both normal and abnormal — will be photographed.

3.5.11 Small Mammals

Deer mice and pocket mice likely are present in the BC Controlled Area, particularly where
adequate vegetation exists. These mice are omnivores and granivores, respectively, and are
considered the best representatives for the mammalian predator guild (as recommended in

WAC 173-340-7490 et seq.). Deer mouse and pocket mouse sampling will be accomplished
using live traps laid in the 70 by 70 m array in the center of the 100 by 100 m investigation area.
Small mammal trapping will be conducted between April and September, when animals are most
likely to be active.

Typically, two trap lines, each consisting of approximately seven Sherman live tr:aps8 7.6 cm
wide by 8.9 cm high by 23 cm long (3 in. wide by 3.5 in. high by 9 in. long) will be placed
parallel with the edges of the 70 by 70 m array. Identical trapping methods will be employed in
similar habitats at the reference locations. The number of trap lines, number of traps per line,
line spacing, and trap spacing may be varied to maintain comparable trapping activities between
sites and to ensure that results are comparable between the waste areas and reference locations.
Adjustments will be made, such as function of the size of the area and type of the plant
community in the vicinity. The grid location for the trap where the animal was captured will be
noted in the field logbook.

¥ Sherman trap is a trademark of the H. B. Sherman Company, Tallahassee, Florida.
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The objective of this study is to assess spatial patterns of contaminant deposition. Because the
focus is not on assessment population areas, units smaller than the Phase I and Phase II 1-ha
investigation areas will be sampled. The area of 0.0625 ha was selected to be consistent with the
pocket-mouse and deer-mouse home ranges. Surface soils will be characterized by collecting
MISs that are representative of the entire 0.0625 ha location. The MIS will be a mixture of 50
increments taken at a depth of 0 to 2.5 cm (1 in.). 50 increments were selected to provide
adequate coverage of various microsites within the sample area. Two co-located increments will
be collected from each of the 25 cell locations in the 0.0625 ha investigation area using
systematic sampling with a random start.

3.6.2 Soil Collection
Soil collection will consist of the following steps:

o Identify the location of transects based on locations displayed in Figure 3-4. This will be
. " wed by fie” " reconnais  ce efforts and consic  ation of factors potentially affecting

deposition (e.g., topography)
o Identify the grid pattern.

e Identify the soil samples that are needed within the grid boundary (i.e., a work instruction
that says where to collect the soil samples).

o Samplers collect and process the samples (containerize and label the soil samples);
radiological control technicians will use standard radiological field instrumentation for
these samples, to measure the gross contamination levels directly within the soil samples
under consideration for both radiological safety/job control purposes and to measure the
contamination levels associated with each sample.

e Perform sample preparation activities for transfer to the laboratory (Steps 1-6,
Section 3.5.3).

o The samples will be stored in chain-of-custody conditions until submitted to the
laboratory for COPEC analyses. The lab will receive the multi-increments for additional
processing.

3.6.3 Multi-Increment Soil Sampling and Analysis

The soil-sampling plan is based on MIS procedures that are designed to control the FE for an
average, based on collecting an adequate sample mass (Pitard 1993, Pierre Gy'’s Sampling
Theory and Sampling Practice. Heterogeneity, Sampling Correctness, and Statistical Process
Control, and Ramsey 2004, Sampling for Environmental Activities, EcoDQO Training Course).
The following steps are involved in determining an adequate sample mass to collect in the field
and the proper particle size for the analytical laboratory to measure for chemical and radiological
analysis.
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(e.g., animals observed drinking water, foraging on grasses). Night-time surveys using an
echo-location device will be conducted each month to record bat presence and, to a more
qualitative degree, the relative abundance of bat activity over West Lake.

Amphibian surveys will be conducted during both daytime and evening periods. Daytime
surveys will include visually examining West Lake for egg masses and/or adult salamanders,
frogs, or toads. Artificial cover (plywood boards) will be placed at three sites along the shoreline
of West Lake and checked each daytime survey period to help confirm the presence/absence of
amphibians. In addition, several 5-minute point-count anuran breeding call surveys will be
conducted during the nighttime survey periods.

Aquatic macroinvertebrates in West Lake will be assessed by opportunistically collecting
specimens by hand or using a kick net (Turtox'® bottom kick net, mesh 800 pm x 900 um).
Macroinvertebrates taxa may be identified down to Orders, Families, Ge:  a, or in some cases
the species. Numbers of individuals of each Order and in some cases Families of each Order will
be doc ed on a datasheet, along with the date that the samples were collected.

A single reconnaissance survey will be conducted for unique saline-tolerant plants found in the
riparian habitats surrounding West Lake. The reconnaissance survey will include a general
description of the flora communities surrounding West Lake, noting the location and general
numbers/areal extent of unique plant populations found there.

Water quantity/quality (pH, temperature, conductance, and dissolved oxygen) will be recorded
each month, beginning in spring 2006, to help assess the water quality over the course of the
spring and summer periods. Photographs of West Lake will be taken at three marked, fixed
stations (an oblique aerial view from Gable Mountain and two points selected adjacent to West
Lake) to he cument changes in the lake size and availability of water over the spring and
summer period.

3.8.3 Sampling Design for West Lake Contaminants of
Potential Ecological Concern

Samples of surface and pore water (metals and radionuclides, TOC, alkalinity, calcium,
potassium, iron, magnesium, sodium, anions, total dissolved solids, and titrations for total
hydroxide and total carbonate), sediment (metals, radionuclides, organic compounds, AVS, total
sulfides), salt crust (radionuclides, metals, alkalinity, calcium, potassium, iron, magnesium,
sodium, anions, titrations for total hydroxide and total carbonate, and by XRD [for crystal
structure]) and brine fly adults or larvae (metals, radionuclides) will be collected at West Lake
(Figure 3-7).

1 Turtox is a trademark of Wildlife Supply Company, Buffalo, New York.
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