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CENTRAL PLATEAU TERRESTRIAL ECOLOGICAL SAMPLING 
REPORT—PHASE II 

 
 
 

1.0  INTRODUCTION 
 
 
This report has been prepared by Duratek Technical Services (DTS) to document the activities 
associated with the terrestrial ecological sampling efforts in support of the Phase II Central 
Plateau ecological risk assessment.  This document provides a description of the site preparation 
and sampling tasks performed and implemented under Contract 24601–Release 6, Central 
Plateau Ecological Data Quality Objectives/Sampling and Analysis Plan and field sampling.  
 
In particular, this report summarizes the field activities associated with the establishment of 
1-hectare study plots at the following sites within the BC Control Area:  
 
• BC Control Area (low) 
• BC Control Area (medium) 
• BC Control Area (high) 
• Phase II Reference Site  
 
In accordance with DOE/RL-2005-30, Central Plateau Terrestrial Ecological Sampling and 
Analysis Plan – Phase II, these 1-hectare sites were emplaced, staked and marked utilizing a 
Global Positioning System.  Radiation surveys were then conducted for soils, plants, ant mounds 
and rodent burrows.  Soils, invertebrates, mice and lizards were also collected for determination 
of contaminant concentrations by laboratory analyses.  
 
 
 

2.0  SCOPE 
 
 
The sampling and field data collections were conducted in a phased approach in order to 
systematically identify and conduct field activities to characterize the ecological risks associated 
with the Central Plateau on the Hanford Site.  The sampling efforts described in this document 
will provide data for soil and biota to evaluate the possible mechanisms for uptake and transfer 
of contaminants of potential ecological concern (COPECS).  This information will also be used 
to evaluate the health or condition of the ecosystem across habitats and thereby assist in 
informed waste site decision-making.   
 
Characterization activities described herein were outlined in the Phase II SAP (DOE/RL-2005-
30) and are based on the implementation of the Data Quality Objectives process, as documented 
in WMP-20570, Central Plateau Terrestrial Ecological Risk Assessment Data Quality 
Objectives Summary Report.   
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Phase II activities were focused on waste sites located in the Central Plateau in the location 
designated as the BC Control Area of the 200 Areas Plateau, as previously mentioned. 

 
 

 
3.0  FIELD ACTIVITIES 

 
 
Sampling activities were conducted in accordance with the guidance provided in Section 3.0, 
“Field Sampling Plan,” of the phase II sampling and analysis plan (DOE/RL-2005-30). 
 
 
3.1  SITE SAFETY 
 
An Activity Hazard Analysis (AHA-05-002-EM, Rev. 2, see Appendix A) was developed for 
implementation by all individuals providing field support or site visitors to the project, prior to 
any field work being initiated. 
 
 
3.2  SITE SELECTION 
 
The sites selected for this study included three locations within the BC Control Area, which is 
located south of the 200 East Area.  The specific locations were chosen based on the 
recommendations of the Fluor Groundwater radiological control technicians (RCT) who were 
familiar with the area.  The sites were designated as low, medium and high based on aerial 
gamma surveys and their proximity to surface radiological contamination emanating from the 
BC cribs and trenches (Figure 1).   
 
For comparative purposes, a reference site located approximately three-quarters of a mile 
northwest of the 200 West Area (see Figure 2) and upwind of the 200 Areas was also selected to 
undergo the same field surveys and sample collections.  
 
The sites located in the BC Control Area and the reference site exhibit variable effects of site 
disturbance.  These sites, while dominated by a native shrub-steppe community of big sagebrush 
(Artemsia tridentata) do contain areas exhibiting shrub mortality and man-made encroachment. 
 
Prior to any sample collections a site walk-down was conducted to determine the priority 
locations for the collection points on the waste sites and to determine an acceptable location for 
the reference site. 
 
 
3.3  SAMPLE PLOTS  
 
A 1-hectare (100 m x 100 m) grid was established as the selected study location within or on 
each of the waste sites.  The sites were marked with surveyors’ stakes and engineering tape and 
labeled.  Marked locations were surveyed using a Trimble Pro XRS Global Positioning System 
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receiver and reduced Washington State Plane (south zone) North American Datum of 1983; 1991 
adjustments in meters.  A total of 121 locations were established in each hectare plot (see 
Figure 3).  This also resulted in the formation of 100 individual 10 m2 x 10 m2 plots as shown in 
Figure 4.  Table 1 provides a summary of the activities and dates for the Phase II study site 
preparation and set up. 

DOE/RL-2007-50, REV. 1

J-9



DTS-RPT-078, Rev. 0 

4 

Figure 1.  Map Showing Location of Phase II BC Control Area Study Sites. 
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Figure 2.  Map Showing Location of Phase II Reference Site. 
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Figure 3.  One-hectare Grid Map Showing Node (Stake) Locations and Identification Numbers. 
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Figure 4.  One-hectare Grid Showing Individual 10 m x 10 m Study Plots. 
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Table 1.  Summary of Phase II Site Set-up and Radiation Survey Dates. 

Site 
Global 

Positioning
System 

Staking Plant 
Surveys 

Soil 
Surveys 

Vegetation 
Surveys 

 
BC-Low 2/24/2005 2/24/2005 4/12/2005 4/12/2005 4/13/2005  
BC-Medium 3/8/2005 3/8/2005 4/19/2005 4/19/2005 4/13/2005  
BC-High 3/7/2005 3/7/2005 4/27/2005 4/27/2005 4/13/2005  
Ref. Site #2 1/26/2005 1/26/2005 3/10/2005 3/10/2005 4/13/2005  

 
Appendix B contains summary tables of site coordinates for each of the study plots. 
 
 
3.4  RADIATION SURVEYS 
 
Once each 1-hectare investigation area was identified, radiological surveys were conducted at the 
121 nodes (see Figure 3) that were staked with flags or wood posts that were marked with the 
location number.  An Environmental Radiological Survey Task Instruction was developed to 
provide guidance for the specialized surveys that were performed by the RCT.  These 
instructions and other guidance are provided in Appendix C. 
 
 
3.4.1  Soil Radiation Surveys 
 
Surface soil radiological readings were measured in a 1 m2 area surrounding each stake located 
within the 1-hectare study site.  The results were documented on a radiological survey record, as 
per the survey task instructions.  Both beta and gamma measurements were taken on the surface 
soil.  Soil survey results are provided in Appendix D. 
 
 
3.4.2  Plant Surveys 
 
Plant radiological readings were measured in a 1 m2 area surrounding each stake and located 
within the 1-hectare study site.  The results were documented on a radiological survey record, as 
per the survey task instructions.  The plant nearest to the field radiological data location was 
selected.  If more than one plant was equidistant from the location, the tallest specimen was 
selected for the plant radiological field data collection.  The species and dimensions (height and 
width) of the plant were noted.  Both beta and gamma measurements were recorded for the plant 
material.  Plant survey results are provided in Appendix D. 
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3.4.3  Vegetation Surveys 
 
Vegetation cover was assessed to examine possible relationships between plant composition and 
cover with other measures of environmental quality identified in the SAP; e.g., attributes of 
invertebrates, lizards, small mammals, and birds.  The same observer estimated plant cover on all 
investigation areas to minimize observer-based variability.  Photographs of each grid were taken 
to document the overall vegetative characteristics found at these sites during sampling. 
 
Vegetative cover found in each of five grids identified in Phase II was estimated using a 
modified Daubenmire (Daubenmire 1959) technique consisting of a series of ocular estimates of 
the percent coverage by species found within 20 cm x 50 cm plots that were gridded into 10 cm 
squares.  Canopy cover was estimated using finite values for all plant species with more than 2% 
aerial coverage.  Plant species encountered in each plot with ≤2% aerial cover were listed.  The 
percent of ground covered with cryptogamic crust was also visually estimated after spraying the 
ground surface with a mist of water to assure accurate estimates.   
 
Plot points were established using a systematic approach by collecting sample results at every-
other flag point located in the core area of each grid.  As such, a total of 25 plant cover samples 
were taken within each investigation area.  The bottom-left corner of the plot frame was placed 
at the base of the flag point with the plot frame always positioned in the true North direction.   
 
In addition to the grasses and forbs vegetative cover encountered in the Phase II plots, the 
Phase II plots also consisted of shrubs.  In addition to the techniques described above, the line 
intercept method was used during Phase II to estimate canopy cover of the shrubs found in each 
sample grid.  This technique was chosen for the shrubs because they are typically less 
homogeneously distributed than grasses and forbs.  Therefore, shrub canopy cover intercepting a 
line can be rapidly measured (Bauer 1943). 
 
Canopy cover for the shrubs was estimated by determining the amount of area covered along a 
metric tape meter placed systematically along four of the eight flag lines found within each core 
area of each investigation area, for a total of 240 meters of line transect.  Shrub species were 
determined and two-dimensional canopy cover estimates were determined for each shrub species 
encountered.  The portion of each shrub measured along the line intercept was further classified 
as either dead or alive to help represent overall health of the shrub community within each 
investigation area.  Maximum heights of all shrubs found intercepting the line were also 
recorded.  A listing of all shrub species observed within each investigation area was also 
completed.  Vegetative survey information is provided in Appendix J. 
 
 
3.4.4  Ant/Mammal Spoil Surveys 
 
The study sites were surveyed for animal activity by observing mammal (usually mice) burrows 
and ant mounds.  A walk-down of the entire surface of the study site was conducted and the 
mammal burrows and ant mounds were identified and marked using two different colors of pin 
flags.  The nearest stake was also identified on the survey form for permanent identification.  In a 
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number of cases there was a paucity of burrows and mounds located on the study sites.  Copies 
of the survey forms are included in Appendix E. 
 
 
3.4.5  Ant Mound/Mammal Burrow Radiation Surveys 
 
Following identification and marking of the ant mounds and mammal burrows, the RCT was 
provided a map showing the location of the marked sites.  Each mound/burrow was identified by 
proximity to the nearest numbered stake.  Surveys were then conducted to record the ambient 
radiological background levels and the radiation measurements for both ant mounds and burrow 
spoils were recorded as per the Environmental Radiological Survey Task Instruction 
(Appendix C).  Copies of the radiation survey forms are included in Appendix F. 
 
 
 

4.0  SAMPLE COLLECTION 
 
 
In addition to the various surveys, samples of soils, invertebrates, mice and lizards were 
collected for laboratory analyses.  In order to minimize the effects of animals moving in and out 
of the study site, collections and trapping were conducted in the central portion of the study site 
as denoted by the square outlined with a dashed line in Figure 3.  Since each study site contained 
the same number of pit can traps for invertebrates and lizards and live traps for small mammals, 
the term, ”trap nights” refers to the total number of days it took at each site to collect the listed 
mass or number of animals indicated. 
 
Table 2 provides a summary of the sampling and biological survey dates for the Phase II 
collections.  
 
 

Table 2.  Summary of Phase II Sampling and Survey Dates. 

Site Invertebrate 
Sampling 

Lizard 
Sampling 

Mammal
Sampling

Mark 
Burrows/Mounds 

Survey 
Burrows/Mounds 

Soil 
Sampling

BC-Low 6/2-8/30 6/2-9/12 6/8-6/14 6/7/2005 6/16/2005 9/20/2005
BC-Medium 6/2-8/30 6/2-9/12 6/8-6/9 6/7/2005 6/21/2005 9/15/2005
BC-High 6/2-8/30 6/2-9/3 6/10-6/21 6/7/2005 6/22/2005 9/14/2005
Ref. Site #2 6/2-9/5 6/2-9/12 6/16-6/29 6/7/2005 6/15/2005 9/13/2005
 
 
4.1  INVERTEBRATES 
 
Drift fences were established at each site to facilitate the collection of invertebrate species.  Each 
drift fence was 9.1 m long, consisting of a 30.5 cm high masonite-type board.  The fence was 
held in place with 61.0 cm wooden stakes and had located along its perimeter two sets of 3.8 L 
cans; two at each end (4 total); which were all placed at grade.  Terrestrial invertebrates 
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encountering the fence were directed along its edge until they fell into one of the pit cans located 
along its periphery.   
 
An additional capture method consisted of 4 individual pit can traps consisting of individual 
3.8 L cans, topped with metal “runners.”  The runners consisted of 7 cm x 0.6 m long pieces of 
sheet metal cut to place in an X configuration over the pit can traps, thereby increasing their 
effective capture area.  A 0.3 m x 0.3 m piece of sheet metal was placed on top of the runner to 
provide shade as an attraction and protection for the trapped animals.  The total number of pit 
can traps was eight. 
 
Amber glass 500 m or 1,000 ml, wide-mouth bottles were labeled for each study site and all 
invertebrates collected from that site were placed in bottles labeled, “Collection.” 
 
Following each collection period, the invertebrates were taken to the Radiological Control office, 
where the contents were surveyed and released by an RCT.  They were then transported to a 
controlled freezer and transferred into a second set of amber glass bottles having the same site 
identifier, but labeled as “Identification” bottles. 
 
Dr. Richard Zack, professor of entomology at Washington State University (WSU)  
was provided access to the bottles labeled “Identification” for each site and identified the 
invertebrate orders and/or families represented.  He then divided these into the two primary 
groups represented by mass and a third group consisting of all other invertebrates.  These three 
groups were weighed and then equally divided by mass into three subsamples in bottles labeled 
“Lab” for submittal to the Waste Sampling and Characterization Facility laboratory. 
 
Table 3 provides a summary of the total trap nights and invertebrate mass collected at each of the 
study sites. 
 
 

Table 3.  Invertebrate Sampling Summary. 

Site Trap Nights Total Volume (g) 
BC-Low 90 232 
BC-Medium 90 577 
BC-High 90 219 
Ref. Site #2 96 164 

 
 
Appendix H provides a summary of the types of invertebrates collected at each study site.  The 
invertebrate samples were submitted to the Waste Sampling and Characterization Facility 
laboratory.   
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4.2  MICE 
 
Mice were captured utilizing Sherman live traps laid out in two transects consisting of at least 
14 traps at each of the study sites.  Since the deer mouse (Peromyscus maniculatus) and the 
Great Basin pocket mouse (Perognathus parvus) were trapped in equal numbers, all of the mice 
captured were maintained for laboratory submittal.   
 
Table 5 provides a summary of the total trap nights for each study site.   
 
 

Table 5.  Mammal Sampling Summary. 

Site Trap Nights Total Number 
BC-Low 7 6 
BC-Medium 2 6 
BC-High 12 6 
Ref. Site #2 14 6 

 
 
Other than one mouse indicating possible evidence of predation (nipped ear the only other 
anomaly noted was a female with an infected uterus, which could be due to a variety of causes.  
Information summaries for the captured mice are included in Appendix K and documentation of 
field activities in Appendix M. 
 
The mice samples were submitted to Environmental Assessment Services personnel for 
laboratory preparation and subsequently submitted to the appropriate analytical lab. 
 
 
4.3  LIZARDS 
 
Side-blotched lizards (Uta stansburiana) collected in the pit can traps associated with the 
invertebrate collections on the study sites were also sampled.  Lizards were uncommon in three 
of the four study sites and a number of juveniles were encountered.   
 
The information recorded on the field data checklist could include the following:  date collected; 
site where collected; male or female; total length from snout to tail; length from snout to vent; 
the individual was weighed and notes made of any abnormalities such as scarring, wounds, 
growths, tumors, etc.  Following a radiation survey and release, the animals were stored in a 
controlled freezer until they were submitted to a laboratory for contaminant analyses.   
 
Table 4 provides a summary of the total trap nights for each study site. 
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Table 4.  Lizard Sampling Summary. 

Site Trap Nights Total Number 
BC-Low 103 2 
BC-Medium 103 2 
BC-High 94 7 
Ref. Site #2 103 2 

 
 
There were no anomalies in the Phase II lizards.  Information summaries for the lizards collected 
are included in Appendix L and documentation of field activities in Appendix M. 
 
The lizard samples were submitted to Environmental Assessment Services personnel for 
laboratory preparation and subsequently submitted to the appropriate analytical lab. 
 
 
4.4  SOIL 
 
Phase II soil samples were collected using the multi-increment sampling method.  This method is 
designed to control the fundamental error, as well as the grouping and segregation error.  The 
resulting value reports an average and is based on collecting an adequate sample mass 
(Ramsey et al. 1989, Pitard 1993, Gy 1998, Gerlach and Nocerino 2000, Gerlach et al. 2002, 
Ramsey 2004, Smith 2004, Ramsey 2005).  The multi-increment soil sampling method used for 
this project is included in Appendix I. 
 
To meet the requirement to sample to a depth of 15 cm, specialized equipment was needed to 
collect and process the samples.  Sampling equipment was designed and/or modified.  In order to 
accomplish the mass reduction of the collected soil (56 kg plus to approximately 2 kg), 
specialized sample splitters were obtained and utilized.  
 
The multi-increment soil samples were collected using a systematic random design from 50 
locations based on a checkerboard pattern as shown by the shaded squares in Figure 5.  A 
sampling location within each of the designated 10 m x 10 m plots was determined randomly and 
marked with pin flags.  The soils were also surveyed by an RCT for beta and gamma radiation.  
The survey results will be provided separately in Appendix G. 
 
Samples were collected, labeled, stored and shipped to the receiving facility/laboratory in 
accordance with the instructions outlined in DTS-SSPM-001, Sampling Services Procedures 
Manual, and complied with requirements found in DOE/RL-96-68, Hanford Analytical Services 
Quality Assurance Requirements Document.  A record of field activities (Chain of Custody 
forms, Sample Authorization Forms, photographs of sample locations, etc.) is provided in 
Appendix M. 
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Figure 5.  One-hectare Grid Showing Shaded Plots Selected for Soil Sampling. 
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Appendix H.  Phase II Invertebrates
Site Order Family common name weight

BC Hi Coleoptera Carabidae ground beetles 3g
Curculionidae weevils
Scarabaeidae scarab beetles
Silphidae carrion beeetles
Tenebrionidae darlking beetles 200g

Hymenoptera Formicidae ants
Mutilidae velvet ants

Orthoptera Acrididae grasshoppers
Rhaphidophoridae camel crickets

Lepidoptera Arctiidae (larvae) arctiid caterpillars
Noctuidae noctuid caterpillars

Mantodea Mantidae praying mantids
Other scorpions 2g

solifugae
spiders

total all others 7g
total weight 212g

Reference II Coleoptera Carabidae ground beetles
Curculionidae weevils
Scarabaeidae scarab beetles
Tenebrionidae darlking beetles 128g

Hymenoptera Mutilidae velvet ants
Sphecidae spider hunting wasps

Orthoptera Stenopelmatidae Jerusalem cricket 7g
Rhaphidophoridae camel crickets

Other scorpions 32g
spiders
solifugae

total all others 7g
total weight 174g

BC Low Coleoptera Carabidae ground beetles 2g
Scarabaeidae scarab beetles
Silphidae carrion beeetles 6g
Tenebrionidae darlking beetles 198g

Hymenoptera Mutilidae velvet ants
Hemiptera Pentatomidae stink bugs
Orthoptera Acrididae grasshoppers

Rhaphidophoridae camel crickets
Tettigoniidae Mormon crickets

Lepidoptera Noctuidae noctuid caterpillars
Other solifugae sun spiders

scorpions 7g
spiders

total all others 8g
total weight 221g

BC Med 1 Coleoptera Carabidae ground beetles 6g
Curculionidae weevils
Scarabaeidae scarab beetles
Tenebrionidae darlking beetles 313g

Hymenoptera Mutilidae velvet ants
Lepidoptera Noctuidae noctuid caterpillars
Orthoptera Tettigoniidae Mormon crickets
Other scorpions 1g

spiders
total all others 4g
total weight 324g
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