
Data Quality Objectives 
Central Plateau Phase II Ecological 

DQO and SAP 

Sampling and Analysis Plan 

March 23, 2005 

Neptune & Company and EQM 

Meeting Outline 
-. Introduction addressing spatial and 

temporal aspects of the Central Plateau 
Ecological Risk Assessment 

• Brief review of the ERAGS Steps 3/4 
information and changes made as a result 
of the February 3 workshop 

• Presentation of the Phase 11 Sampling Plan 

• Status of the current Phase 1/11 field 
characterization activities 
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Ecological Risk Assessment 
Guidance for Superfund (ERAGS) 
•Steps 1 &2: Screening 

Step 3: Problem Formulation 
Step 4: Study Design and DQO 
Process 
•Step 5: Verification of Sampling Design 
•Step 6: Site Investigation/ Data Analysis 
•Step 7: Risk Characterization 
•Step 8: Risk Management (ROD) 

Spatial and 
Temporal Aspects 
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Phased Central 
Plateau Ecological 
Risk Assessment 

Phase I 
• CERCLA Waste Sites w ithin 

Central Plateau Core Zone 

Phase II 
• BC Controlled Area 

• US Ecology Site 

• Tank Farm zones 

•West Lake 

Phase Ill 
• Habitat surrounding Central 

Plateau Core Zone 

• Deeper Waste Site sampling 
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Temporal Aspects 
• Current day assessment 

- Site conditions 
• Plant cover and habitat 
• Amount of fill 
• Current management practices 

• Schedule 
- Phase I and 11 field work to be 

implemented concurrently 

Phasing and Tiering Summary 
Phase Study Area 

Data Collection 

Tier 1 Tier 2 

Central Plateau waste sites X -
land BC Controlled Area X -
II Reference sites (bunchgrass and 

shrub) 
X -

Nonoperational (habitat) areas in the TBD" TBD 
Central Plateau 

BC Controlled Area 
If - needed • 

Reference sites (bunchgrass and - If 
shrub) needed 

Ill 
West l ake TBD TBD 

Additional reference site(s) TBD TBD 

Central Plateau waste sites 
If - needed 

200 West Area diffuse carbon TBD TBD 
tetrachloride plume 

• "TBD" or to be determined based on ecological data quality objectives developed for Phase Ill. 

' "If needed" determination is based on data quality assessment results from the preceding phase. 
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Review of 
ERAGS Steps 3/4 

Problem Formulation 
Study Design 

Terrestrial Food Web & Functional Groups 

jconsumers I 

Carnivores 

Insectivorous 

I Omnivores 

Herbivores 

!Producers I 

!Decomposers I 

Carnivorous Birds 1+------+< Carnivorous Reptiles 1+--------+< Carnivorous Mammals 

Insectivorous Birds 

Omnivorous Birds 

I F ungivore I 

Biological Soil 
Crusts 

Chemical 
(fungi, bacteria) 

Insectivorous Reptiles 

Woody Shrubs 

Insectivorous Mammals 

Omnivorous Mammals 

Nectivores & 

Pollen Eaters 

Mechanical (terrestrial 
detritivores, scavengers) 

Carcasses, plant debris, exuviae, fecal material, etc. 
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Representative Central Plateau Receptors 

Herbivores 

I Producers I 

!Decomposers j 

I Fung1vore I 

B1ological Soil 
Crusts 

Risk Questions 
• Considered 

-Address broader list of attributes 

-Address participant concerns 

• Selected 
-Scale (spatial and temporal) 

-Managing risks at population level 

-Must be resource effective 

-Avoid impacting biota 
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· Measures 
• Developed for each assessment 

endpoint/risk question 
• Measures of effect 
• Measures of exposure 
• Measures of ecosystem/receptor 

characteristics 
• May include field, laboratory, model 

data 

DQOs 

13 

Decision Rules (Risk Characterization) 

• Do receptor tissue concentrations 
increase along a gradient of increasing 
COPEC concentrations (greater than 
published levels associated with toxicity)? 

• Do concentrations in receptor diet 
increase along a gradient of increasing 
COPEC concentrations (greater than 
TRV)? 
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DQOs 
Decision Rules (Risk Characterization) 

• Will reevaluate COPECs if lines of 
evidence indicate adverse effects at 
locations where measured COPEC 
concentrations are low 

• Will evaluate risks to all middle three 
trophic levels birds and mammals 
(herbivore, omnivore, insectivore) 

Data Quality Assessment 
Exploratory data analysis 

• Various graphical data summaries 

• Convenient visual inspection (e.g., for outlier 
analysis) 

Relationships assessed 

• Differences in relative animal density in relation 
to plant cover 

• Correlations between tissue and soil COPEC 
concentrations 
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Outcomes 
1. COPECs in soil and biota (triggering 

additional data collection) 

2. COPECs in soil only (suggesting an 
incomplete pathway to biota) 

3. COPECs in biota only (triggering 
additional data collection) 

4. COPECs not in soil or biota (indicating no 
biotic risk for Phase 1/11 spatial domains) 

Further Data Collection 
• Dependent on results of Data Quality 

Analysis (Phase Ill DQA), may 
include: 

- Soils deeper than 6 inches 
- Plant tissue COPEC concentrations 
- Mammal/lizard population measures 
- Avian mid-trophic level field data 
- Soil decomposition data 
- Plant and invertebrate toxicity testing 
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Phase Ill DQA 

• Assessment of Phases 1/11 data 

• Are COPECs detected in biota? 
- Transient animals N/A for BC Areas 

- Detection limits based on no effect 
levels to consumers 

Reference Site Selection 

• Upstream of the prevailing winds 

• Distant from Hanford operations 

• Similar soils type and texture, 
elevation, and plant species and 
cover 

• Evaluate COPEC concentrations in 
DQA and determine if additional 
reference sites are needed 
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Reference Site Locations 

Bunchgrass t:. 
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Phase Ill DQO 

• DQO for Central Plateau habitat 
sampling 

t 

• West Lake: revise extant DQO with 
literature review 

• Consider need for additional 
reference areas ti;JA,J;.:-ri 1c-t p/v,,,.,J 

• Diffuse CCl4 plume receptor 
assessment 
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Phase II SAP 

25 

Phase II Sampling Analysis Plan 

• BC Controlled Area Zones A, B, C 

• Other spatial domains considered 
-US Ecology 

-Tank Farms 

-West Lake 
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1 mite 

Approximately 

Conceptual 
Model Zones 

• Zone A 
- Highest 

concentrations 

• Zone B 
- Intermediate 

concentrations 

• Zone C 
- Near background 

level 
concentrations 
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BC Controlled Area 
Radionuclide Dose 

0.1 
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0.000001 

0.0000001 
Sr-90 Cs-137 Ra-228 Ra-226 Th-232 Am-241 Eu-154 PLr238 

Radionuclide SOF = 260; Cs-137 (42%) Sr-90 (58%) 

BC Controlled Area Dose by Zone 
Maximum Cs-137, Sr-90 Concentrations 
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10 • Current 

• Decayed 200 Years 

0.1 

0.01 

0.001 

0.0001 
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0.0000001 

0.00000001 

Zone A Zone B Zone C BKGD 
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BC Controlled Area 
COPEC Identification 

• Radionuclide COPECs 
- Surface soil (top 1 cm) in Zone A 
- Maximum radionuclide concentrations (BHI 

1999) 

• Non-radionuclide COPECs 
- Field-screened soil with highest radioactivity 

and random sampling - bounding case 
- Suites determined by detected 

concentrations above to soil screening 
values 

BC Controlled Area: 

31 

Non-radionuclide COPEC Sampling 
D&D-24693 (BC Controlled Area SAi, 2005) 
• Zone A 

- Three highest field radioactivity locations 
- Sampled for Cs-137, Sr-90, anions, metals, PCBs 

at 1 ft and 3 ft depth 

• Zones A and B 
- Sampled for metals at 1 ft depth 
- Four random locations in Zone A 
- Six random locations in Zone B 

• Samples have been collected and are pending 
analysis 

SAi = sampling and analysis instruction 32 
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BC Controlled Area: 
COPEC distribution at depth 

Shallow soil sampling (<0.5 ft) 
• Majority of biological activity in 

surface soils 
• Highest rads in surface for Phase 11 

• Consistent with historical data 
collection (BC Controlled Area 
samples top 1 cm) 

BC Controlled Area: 
COPEC distribution at depth 

Hanford's strontium garden research 
• Surface applied Cs-137 and Sr-90 
• Similar time period as BC Controlled 

Area 
• Cs-137: 70% remaining in top inch 

after 8 yr 
• Sr-90: peak at 6 inches after 25 yr 
• Expected to be homogeneously 

distributed in top foot 
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BC Controlled Area 
COPEC List 

Inorganic chemicals 
To be determined based on SAi results 

Organic chemicals 
To be determined based on SAi results 

Radionuclides 
Cs-137, Sr-90 

SAi = sampling and analysis instruction 

BC Controlled Area 
• Cribs and trenches original contamination source 

• Contamination varies across three zones 

Approach 

• Include BC Controlled Area in Phase II design 

• Radiological COPECs and resulting analytical 
suites based on existing data 

• Non-radiological COPECs to be determined 
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US Ecology 

US Ecology 

• Operational Low-Level 
Radioactive Waste Disposal 
Site 

• Limited set of constituents has 
been detected 
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US Ecology 

• Site is not included in set of Central 
Plateau CERCLA waste sites 

• Potential impacts of US Ecology on 
surrounding habitat is more 
appropriately assessed in Phase 111 

• Identify and evaluating existing air 
monitoring data to determine COPECs 

- Duratek, WDOH; PNNL 

US Ecology 

• Not a Central Plateau waste site 
• Operational for another 50 years 

Approach 

• Compile/evaluate air monitoring data 
• Consider in Phase Ill DQOs: potential 

impacts on Central Plateau habitat 
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Tank Farms 
• Photographs illustrating typical 

site conditions 

Tank Farms 

• Sites are actively managed 
- Herbicides and pesticides used to 

mitigate biological transport 
- Migration of small mammals mitigated 
- Biological intruders are caught and 

disposed 

• Quality of habitat is reduced 
• Being evaluated under the RCRA 

Corrective Action Process 
42 
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Tank Farms 
• Tank Farms are not appropriate 

target for ecological sampling under 
current conditions 

• Ecological risk assessments are 
planned after operations have 
ceased and remedy applied 

• Preliminary assessments are 
underway by Office of River 
Protection 

Tank Farms 
• Managed to minimize biological 

attraction 
• Evaluated under RCRA 

Approach 

• Not currently appropriate for 
ecological sampling 

• Integrate EcoDQO approaches into 
future assessment 
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West Lake 

West Lake 
• Unique ecology 
• Dynamic nature 

Approach 

• West Lake evaluation based on 
revisions to existing DQO with 
assessment of available studies in 
Phase Ill 
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West Lake Studies 
• Pre-1943 history 

- USGS map 
- Oral history 

• 1975 ERDA/ARCO report - Gephart et al. 

• 1978 AROMA studies - Emery & 
Mcshane 

• 1991 Characterization of West Lake -
Poston 

Phase II Data Collection 

• Tier 1 data from BC Controlled Area 
- Soil COPECs 

- Biotic tissue concentrations 
• Small mammals 

• Lizards 

• Invertebrates 

• Plants (field data only) 

- Plant cover field assessment 
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Soil Sampling 

Revised multi-increment soil sample based on 
statistical consultant comments 
• Single sieved (2 mm) sample of 0-6" soil 

- This is the most typical definition of the soil­
sized fraction 

• Represents 50 locations in 1 ha 
investigation area 
- Systematic samples with a random start 

• Triplicate analysis as QC samples 
- reference site and waste site investigation 

areas 49 

Radiological Field Data 

Surface soils 
-Ant mounds 

- Burrow spoils 

- Plants 

Provides data to evaluate biological 
transport conceptual model 

50 
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Tissue Concentrations 

• Small mammals 
-also note field abnormalities 

• Soil invertebrates 

• Lizards 

• Plants (field radiological data 
only) 

Plant Cover Assessment 

51 

• Estimate canopy cover of dominant plant 
species, bare ground, and cryptogram 
cover 

• Each plot will be assessed and 
photographed 

• Measure added to be consistent with 
100/300 Area Component of RCBRA 
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Invertebrate Diversity 

• Sort captures into family-level categories 
- Determine biomass by family 

• Calculate relative abundance 
- Biomass per trap-day 

• Invertebrates collected by other methods will 
be kept separate and effort recorded 

• Measure is consistent with 100/300 Area 
Component of RCBRA 

Phase II Soil Data Collection 
Summary 

Site Identification Primary Samples Quality Control Samples 

BC Controlled Area, 1 sample from 50 -
Zone A locations 

BC Controlled Area , 1 sample from 50 
Zone B locations 

BC Controlled Area, 1 sam pie from 50 
Zone C locations 

Reference Stte 1 sample from 50 -
locations 

Field Replicate - 2 additional samples, each from another 
50 random locations. Field team will 
select investigation area 

Equipment blank 1 sample of clean soil/sand or water 

Laboratory qualtty 2 additional samples, laboratory triplicate 
control performed on primary multi-increment 

sample from field quality control site 

Total 4 5 

Total samples to 9 
analyze 

53 
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Phase II Biota Data Collection 
Summary 

Site Invertebrate Small Mammal Lizards Identification• Samplesb (Deer Mouse) 

Zone A 3 6 6 

Zone B 3 6 6 

Zone C 3 6 6 

Reference Site 3 6 6 

Total 12 24 24 

a Sites will be selected during initial reconnaissance activities. 

b Assume sufficient mass for three samples. 

Status of Phase 1/11 
Field Work 

55 
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Field Investigations 

Reconnaissance field work (Duratek) 

• Selection of investigation areas 

• Grids staked out 

• Field radiological surveys in 
progress 

• Sample collection is pending SAP 
approval 

57 
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Phase I: 
Selected Investigation Areas 
200 Area waste sites 
• 26O7-E6 
• 216-A-25 
• 216-8-3 
• 216-S-1 OD connected to 216 S 1 OP 
• 216-8-63 
• 216-U-1O 
• Near road site (analyzed for PC8s only) 

60 

30 



Schedule and 
Comments 

Schedule 

• Issues matrix 

• Phase 11 DQO workbook 
- Executive summary 

- Main document and appendices 

• Phase I SAP 

• Phase 11 SAP 

• Phase 1/11 Field work 

61 
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Conclusion 

• Other comments or 
questions 
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Data Quality Objectives Process 
for the 100/300 Area Component 

of the River Corridor Baseline 
Risk Assessment 

Neptune & Company and ERC 

Public Workshop 

October 13, 2004 

Workshop Topics 

• Project Overview 
• ERAGS Steps 1 to 3 

- Review these steps 
- Apply to project 

• Screening-level results 
• Draft problem formulation 

• Human health preliminary evaluation 
• ERAGS Step 4 or study design is next 

2 



Project Overview 
Activities 

• Issues matrix interviews and meeting 

• Ecological Risk Assessment Guidance 
for Superfund (ERAGS) Steps 1 to 4 
- Screening, DQO workbook, SAP 

• · Human health ris·k assessment 

~ Prelimir1ary assessment, Data gaps 
addressed in SAP 

Project Overview 
Schedule 

• Preliminary assessments completed with 
available data 

• Additional data and revised data pull to be 
completed by December 1, 2004 

3 

• Data quality review to be completed with revised 
data · 

• DQO Workbook to be reviewed in January 2005 
• SAP to be reviewed in July and August 2005 
• Additional data collection planned for October 

2005 to September 2006 .. 

2 



Review 
ERAGS 

Steps 1 to 3 

5 

Ecological Risk Assessment Guidance 
for Superfund (ERAGS) 

Step 1 & 2: Screening 

Step 3: Problem Formulation 
• Step 4: Study Design and DQO Process 

• Step 5: Verification of Sampling Design 

• Step 6: Site Investigation/ Data Analysis 

• Step 7: Risk Characterization 

• Step 8: Risk Management (ROD) 
6 



ERAGS Steps 1 & 2 
• Step 1 

- Screening-level problem formulation 

- Screening-level effects evaluation 

• Step 2 
- Screening-level exposure estimation 

- Screening-level risk calculation 

- Scientific management decision point 

• Screening is protective not predictive 

ERAGS Step 3 

• COPEC refinement 
- Data evaluation 

- Literature search on known ecological 
effects 

• Refine contaminant fate and 
transport information 
-Contaminated media 

r 
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ERAGS Step 3 (cont.) 

• Select assessment endpoints 
- Biotic trophic-level linkages (food web) 

• Conceptual model and risk 
questions 
- What receptors are most at risk? 

• Scientific management decision 
point 

ERAGS 
Steps 1 to 3 

Project 
Application 

9 
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100/300 Area RC BRA 
Considerations 

• Post-remediation conditions 
• Integrate multiple stressors 

- Physical disturbance 
- Chemical stressors 

• Large to small spatial scale concerns 
• Upland, riparian, aquatic environs 
• Multiple contaminants 
• Extensive historical ecological data 

Purpose 

11 

"The purpose of the 100 Area 
and 300 Area Component of the 
RCBRA DQO is to identify 
additional data needs to support 
risk management decision 
making for final ROD." 

12 
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100/300 Area RC BRA 
Data Evaluated 

• Preliminary evaluation of analytical data 
from HEIS on a reactor area/study area 
basis 
- Data set is known to be missing some results 

(aquifer tube samples) 

- Data set contains some results from 
unremediated sites 

• Data pull will be updated by Dec 1st 

100/~00 Area RCBRA 
Data Evaluated 

.. ,: ·, 

• Data collected from ·1991 · to 2004 

13 

• Post-remed_iation surface soil (depth of 15 ft bgs) 

• Sediment and surface seeps - along river shore of 
Hanford Reach · 

• Water data represents last five years 

• Aquifer tubes - placed at depths in the groundwater 
and river mixing zone along Hanford Reach 

• Groundwater from wells in 100, 300, and 600 Areas 

14 
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ERAGS Step 1 

• Screening-level problem 
formulation 
- Media included soil, sediment, surface 

water, groundwater, seep, and aquifer 
tube (AT) water 

- Entities included plant, soil invertebrate, 
aquatic and sediment biota, and 
terrestrial wildlife 

15 

ERAGS Step 1 (cont.) 
• Screening-level effects evaluation 

-Protective benchmarks from medium­
specific ecological screening 
concentrations 

-Sources 
• WAC 173-340-900 
• EPA Eco-SSLs 
• EPA National Ambient Water Quality Criteria 
• Oak Ridge National Laboratory 
• Biota Concentration Guidelines 1s 

8 



ERAGS Step 2 
• Screening-level exposure estimation 

- Maximum media concentrations for data 
types specified on slides 13-14 for each of 
these locations, including: 100 BC, 100 
BC-K, 100 D, 100 H, 100 K, 100 N, 300 
Areas, Hanford Townsite, and White 
Bluffs Townsite 

ERAGS Step 2 {cont.) 
• Screening-level risk calculation 

- Compare maximum concentration to 
benchmark for each receptor type 

17 

-Calculate sum of fractions (radionuclides) 
is greater than 1 
• Identify radionuclides that contribute to sum 

- Determine if detection limits are adequate 
for screening 

18 
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ERAGS Step 2 
COPEC List 

• COPECs · 
- Greater than benchmarks 

- Contribute to sum of fractions 

• Uncertainties 
- No benchmark 

- Detection limit > benchmark 

19 

Scientific Management 
Decision Point 

• Potential for adverse effects 
but additional data are 
required to adequately 
characterize risks 

20 
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ERAGS Step 3 

Refine COPECs 

21 

Compile maximum media 
concentrations greater than 

background' from HEIS 
COPEC Refinement 

Retain as COPEC? 

Process knowledge 
Data assessment' 
Benchmark review 

Retain as COPEC? 

Process knowledge 
Data assessment• 

'Hanford background for soils, water background pending 
2Micronutrient screen (Ca, Fe, Mg, K, Na) 

Retain as COPEC? 

Process knowledge 
Data assessment• 

Lherature review 
Conceptual model 
Assessment endpoints 
Risk questions 

Eliminated 

22 
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COPEC Refinement 
Data Evaluated 

• May add COPE Cs as more data reviewed 
- Includes characterization of remaining sites 

• COPECs are identified for each area and 
·medium 

I 

• Soil background comparison 
- Water background assessment pending 

COPEC Refinement 
Process Knowledge 

23 

• Comprehensive contaminants of potential 
concern (COPC) lists based on process 
knowledge of site operations have been 
developed for each area 

• Cross reference process knowledge list 
to analytes evaluated in the screen 

• Process knowledge COPCs documented 
in the DQO Workbook 

2• 
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COPEC Refinement 
Data Assessment 

• Statistical analyses 
- Detection status and frequency 
- Evaluation of maximum 
- Spatial trends 
- Comparison of soil, water, and sediment 

concentrations 

• Process knowledge list versus analyzed list 
(pending) 

• Micronutrients evaluated as in Central Plateau 
EcoDQO 

COPEC Refinement: 
Benchmark Review 

• LANL Ecorisk Database 
- Based on no effect levels 

• Use surrogate toxicity values 

25 
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Draft Terrestrial & 
Aquatic COPEC List for 
all Areas 
Metals 
Sb, As, Cd, Cr, Cr-VI, Cu, Pb, Li, Mn, Hg, Ag, 
Sn, U,V,Zn 

Organics 
PCBs, 4 Pesticides, 8 PAHs, TPH 

Radionuclides 
C-14, Cs-137, Ra-226/228, Sr-90, Th-228/232 

21 

Toxicity Evaluation 
• Mercury and chromium 

- Bioavailability and toxicity depend on 
speciation 

-Organic mercury has potential for 
bioaccumulation and biomagnification 

- Mercury has several regional sources 

- Hexavalent chromium has Hanford 
sources 

28 
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Toxicity Evaluation 
• PCBs 

- Potential for bioaccumulation in lipids 

- Have potential for dioxin-like effects 

- Mustelids are more sensitive and 
effects are primarily on reproduction 

- Not readily soluble and therefore do 
not migrate via groundwater 

Toxicity Evaluation 
• Radionuclides 

-Cs-137 and Sr-90 have potential for 
bioaccumulation (nutrient analogs) 

- Wealth of Hanford biota data 

-Sr-90 is soluble while Cs-137 is not 

29 
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Scientific Manag(3ment 
Decision Point 

• COPEC refinement 

• Toxicity ev·aruation 

"" .-

ERA GS Step 3 

Refine Contaminant 
Fate/Transport 

31 
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Integrated Conceptual Model 
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Upland and Riparian/Aquatic 
Connection 

• Waste site types 

• Soil and Vadose zone 
- Hanford Formation is a transmissive matrix 

• Radiological surveys 

35 

Waste Site Typ~s 

• Radioactive liquid effluent waste sites 

• Solid waste burial grounds 

• Remaining sites 
..:.. Solid waste sites that received low levels of. 

cont~minants 

- Oil spills 
- Burn pits 

- Town sites (e.g., landfills) 

36 
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Scientific Management 
Decision Point 

• Refine contaminant 
fate/transport 'information 
- separate models proposed 
- upland uses Central Plateau 

as starting point 

38 
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ERAGS Step 3 
,· 

Riparian/Aquatic 

Contaminated media 
Exposure pathways 

Contaminant Sources 

• Operations, including air releases 
(primary) 

• Effluent pipes (primary) 
• Groundwater (secondary) 
• Erosion (secondary) 
• Deposition (secondary) 
• Biological transport (secondary) 

39 
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Contaminated Media 

• Soil 
• Air 
• Groundwater 
• Surface water 
• Sediment 
• Biota 

41 

Contaminant 
Primary 

Transport 
Secondary Ecological 

Ecological contaminated contaminated exposure 
source 

media 
mechanism 

media pathways endpoints 

Sediment colloidal, Surface 
Iii dissolved water ., e = Ingestion s "' C. 

-! ~ ~ ~~ upwelling, 
Sediment Dermal 

seeps and u 
-0 ., 

and soil contact = 
Cl) .e- springs 

.. 
iii Cl. 

:::, 
er =o C .. 

"" biotic Biotic -0 E ::, Animals, C 

e~ uptake uptake .. 
.; -0 

plants ! C: C: Cl) .2 .. Ex1emal ~ e 
~ 

radiation ~ 
0 

Soil ······I erosion ~- ---· Sediment 

L ............. 1 wind 1------~ Air J ........... ~ Inhalation ~ .............. J 

········ Denotes minor pathway for terrestrial receptors only 42 
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Riparian and Aquatic 
Exposure Pathways 

• Terrestrial receptors 
- Dermal contact not expected to be a significant pathway 

- Diet pathway is expected to be dominant 

• Aquatic receptors 
- Dermal contact could be more significant pathway for fish , aquatic 

invertebrates, and amphibians 

• Foliar/Root contact and uptake will be an important pathway 
(trees, shrubs, grasses, forbs) 

• Dust/vapor inhalation is not expected to be important based 
on pathway analysis completed for Eco-SSLs 

Soil, Water and Sediment 
Exposure Pathways 

• Incidental ingestion (water and 
sediment) 

• Diet (food chain uptake) 
• Dermal contact for aquatic organisms 

(water and sediment) 
• Foliar/Root contact and uptake 
• External and internal radiation 

43 

22 



Scientific Management 
Decision Point 

Riparian/Aquatic 
• Contaminated media 
• Exposure pathways 

ERAGS Step 3 
Riparian/Aquatic 

45 

Assessment Endpoints 
Risk Questions 

46 
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Management Goals 
• Consider effects on State and Federally 

listed Threatened or Endangered species 
• Consider if contaminants are adversely 

affecting biota 
• Protect rare habitats 
• Minimize contaminant loading into biota 

Assessment Endpoints 

• Simplified food web 
-Organized by feeding guilds 

• 100/300 Area receptors 

47 

48 

24 



Simplified Riparian-Aquatic Food Web 
Consumers 

Carnivores 

lnvertivores 

/Herbivores / 

!Producers ! 

!DE!composers ! 

lnvenebretes 

I Scrapers, grazers I 

periphyton 

Terrestrial 
Vertebrata 

Aquatic 
Vertebratea 

submerged, emergent 
end floating 

macrophytes 

Chemical 
(fungi, bacteria) 

Carcasses, plant debris, fecal material, etc. 

grasses, ~ 

=~ENTS c:::::::::? 

49 

Representative Riparian-Aquatic Species 
Consumers 

Carn ivores 

lnvertivores 

Omnivores 

Herbivores 

!Producers ! 

r- - ----
Great, .. ----..,, ........... .---...,. ........... .,.. .. ,-,---------------,---, 
Blue , 1 Mink I Steelhead, , Garter , 

1 
' 1 : Trout ~ Snake 1 

Heron • 1_.:::s::::::::::_ - - ----- ,--A--- -
I s-:.=,,-:.-:.~L{ Woodhouse's ... ' ------t Bat : 
: _ _yva ow, Toad , ------~-- - ----

Clam and 
Caddisfly 

r-- ------ --- --i 
i Vascular Plants and Algae : , __________ ------------------

NUT~ENTS 

!Decomposers ! 
Biofilms : 

Carcasses, plant debris, fecal material, etc. 50 
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Risk Questions 
• Conceptual models summarize the results 

of the problem formulation in terms of 
cause and effect relationships that link 
stressors to endpoint receptors 

• In this sense, conceptual models are a 
series of working hypotheses on how the 
stressor might affect ecological 
components of the natural environment 

Example Risk Question Logic 

• Refine contaminant fate and transport 

51 

Organisms intimately associated with sediment have high . 
exposure potential (e.g., dermal contact) 

• Refine COPEC 
COPECs primarily water soluble forms of metals and 

soluble radionuclides 

• Select assessment endpoints 
Select organisms with life stages (e.g., caddisfly instar) 

that put them into direct contact with sediment 

• 100/300 RC BRA conceptual model/ risk questions 
Do inorganic COPECs in sediments lead to decreased 

reproduction, growth or survival of benthic 
macro invertebrates? 

52 
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Draft Assessment Endpoint 
Entities 

• Producers 
• Herbivorous invertebrates and 

vertebrates 
• Omnivorous birds, mammals, and 

invertebrates 
• lnvertivorous amphibians, birds, and 

mammals 
• Carnivorous reptiles, amphibians, fish, 

birds, and mammals 

Risk Questions 
• Considered 

-Address broader list of attributes 
-Address participant concerns 

• Selected 
-Scale (spatialand temporal) 
-Managing risks at population level 
-Must be resource effective 
-Avoid impacting biota through 

sampling 

53 

54 
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Screening Lower Trophic Level 
Attributes: Plants 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction No ✓ - ✓ 

Presence/ Yes ✓ ✓ 
absence -
Species Yes - ✓ ✓ diversity 

Primary Yes - ✓ ✓ 
productivity 55 

Screening Lower Trophic Level Attributes: 
Benthic Macroinvertebrates 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction No ✓ ✓ ✓ 

Species Yes - ✓ ✓ diversity 

56 
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Screening Middle Trophic Level 
Attributes: Herbivorous, Omnivorous, or 

lnvertivorous Birds 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction Yes ✓ ✓ -
Abundance No ✓ - -

Physical 
No - - -abnormalities 

57 

Screening Middle Trophic Level 
Attributes: Herbivorous, Omnivorous or 

lnvertivorous Mammals 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction Yes ✓ ✓ ✓ 

Abundance Yes ✓ ✓ ✓ 

Physical 
No - ✓ ✓ 

abnormalities 
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Screening Middle Trophic Level 
Attributes: lnvertivorous Amphibians 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction Yes ✓ ✓ ✓ 

Abundance Yes ✓ ✓ ✓ 

Physical 
No - ✓ ✓ abnormalities 

59 

Screening Upper Trophic Level 
Attributes: Carnivorous Birds, Mammals, 

and Fish 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ -
Growth Yes ✓ ✓ -

Reproduction Yes ✓ ✓ -
Abundance No ✓ - -

Physical 
No - - -abnormalities 

60 
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Screening Upper Trophic Level 
Attributes: Carnivorous Reptiles 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival No ✓ ✓ -
Growth No ✓ ✓ -

Reproduction No ✓ ✓ -
Abundance No ✓ - -

Physical No - - -abnormalities 

61 

Scientific Management 
Decision Point 

Riparian/Aquatic 
• Assessment Endpoints 
• Risk questions 

-Selection logic 
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ERAGS Step 3 
Upland 

Contaminated media 
Exposure pathways 

Contaminant Sources 

• Operations, including air releases 
(primary) 

• Remediated waste sites (primary) 

• Erosion (secondary) 

• Deposition (secondary) 

• Biological transport (secondary) 

63 
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Contaminated Media 

• Soil 
-Shallow ( < 15 ft) 

-Deep 

• Air 

• Groundwater 

• Biota 
65 

Biotic Conceptual Model 

.. I Animals I • .. I Plants I • 

booow fraction Is 
!unction ol depth 

rool fraclion Is 
!unction ol depth 

66 
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.Upland Receptors 
Maximum Depth SGS 

Species Maximum depth 
Plants cm feet 

Antelope bitterbrush 300 9.8 
Big Sagebrush 200 6.6 
Spiny hopsage 195 6.4 
Russian thistle 172 5.6 

Mammals 
Great Basin 200 6.6 

pocket mouse 
Soil biota 

Harvester ants 270 8.8 

Below 150 cm little root density found (0 to 0.007 g/dm3) 67 

Subsurface Biological Activity 

10 

15 

Percent 
Mammal Burrows Shrub Roots 

0 20 40 60 80 100 0 20 40 60 80 100 0-0.5 ft 

0.5-2 ft 

2-6 ft 

~---~-~-~--.~..,-1,one 
WAC 173-340-7490(4a) 

shallow 
zone soils 

WAC 173-340-7490(4b) 68 
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Contaminant 
Primary 

Transport 
Secondary Ecological 

Ecological contaminated contaminated exposure 
source 

media 
mechanism 

media pathways endpoints 

Shallow 
soll 

Standing 
water 

biotic Animals, 
Inhalation 

uptake plants 

wind Air (dust , lngestlon ,, vapors) (aoll, !! 
C: .s .. 00 
Xl 

0.. .. 
= Dermal u ., f s ~ Infiltration, contact ii ~g "C 
3: ~ percolation, -;; 

-c, 8. leaching .. 
2 o Plant t: .. .!!! 

uptake I-
al Ground 
E water ., 
a: 

Ground 
water Upwelling External 

Wetiands radiation 
69 

Potential Surface Soil 
Exposure Pathways 

• Soil ingestion 
• Diet 
• Dermal contact 
• Foliar/Root contact and uptake 
• DusUvapor inhalation 
• External and internal radiation 
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Percent Total Exposure 
(Meadow Vole, EPA 2003) 

Analyte 
Soil Diet 

Dermal Inhalation 
Ingestion (plant) 

Lead 38 63 0.02 <0.001 

Fluor- 37 63 0.2 <0.001 
anthene 

DDT 79 21 0.1 <0.001 

71 

Scientific Management 
Decision Point 

Upland 
• Contaminated media 
• Exposure pathways 

72 
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ERAGS Step 3 
Upland 

Assessment Endpoints 
Risk Questions 

73 

Management Goals 
• Consider effects on State and Federally 

listed Threatened or Endangered species 

• Consider if contaminants are adversely 
affecting biota 

• Protect rare habitats 

• Minimize contaminant loading into biota 
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Assessment Endpoints 
• Simplified food web 

- Organized by feeding guilds 

• 100/300 Area receptors 

Carnivores 

Insectivores 

Omnivores 

Herbivores 

Simplified Food Web 

Cemivorous Birds 14---.....i Carnivorous Reptiles 14----IM Carnivorous Mammals 

l Fungivore l Nectivores& 

Pollen Eaters 

Grasses 

75 

!Producers ! 

!Decomposers ! 

Biological Soll 
Crustl 

Chemical 
(fungi, baderla) 

Mechanical (terrestrial 
detritivores, scavengers) '"m"~ 

Carcasses, plant debris, exuviae, fecal material, etc. 76 
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,
1 

Representative Upla'rid Recepto'rs 

. fc:n~umersl r -R;d~t~i,~d- ~ .- ~ ---~:. _-:~ -~ -. -- --- -- ----n· 
,· · Carnivores l_ __ -~'!'-:!'~~ _ ,;_ ~l.....j=G=~~~!~f};";~«;tl-~-~~~~~:_l. . 
'' ,- - - - - - - - - ~ S"d · bl t h d r-- Grasshopper 1 

. Insectivorous : .. K!lldeef__ ·,, I e-. O c, .~ A---!-1.?ll!~:. __ : 
r" . ". - a-c"" - - 11. .. · ..: __ JJlc]! tc! _ _ - r - - - - - :.:.: - - - - - -

Omnivores I Me'adowlark : : cf I Deer Mouse : 
l-·--------- ..,,._ _____ _____ _ 1------ -------

Herbivores I Fungivore I 
Mourning Dove 

Pollen Eaters 

---~--- -------- - ------ --~ 
!Producers! 

!Decomposers ! 

Biological Soil I 

Crusll •----•---~'-~']!SC _________ : ~ ,------- -------, 
S •, s• I I IJTRIENTII 

, 01 iota • Invertebrates 1 

-----·- I I 

,,, 

, ______________ , 

Carcasses, plant debris, exuviae, fecal material, etc. 

E~ample Risk Qu~stion Logic 
• Refine contamin.ant fate .and fransport 

Shallow soil has greatest exp·osure potential 
Prima,r.y wildiife-exposure p~:lthway is ingestion 

• Refine COPEC 
Many inorganics COPECs 
lnorganics accumulate in invertebrates >> plants 
Insectivores experience greatest exposure 

• Sel~ct as~essme·ni,endpoints 

77 

Hanford-specific insectivores suggested as surrogates for · 
this feeding guild. 

• 100/300 RC BRA conceptual model/ risk questions 
Do COPECs in shallow soils lead to decreased 

reproduction, growth or survival of avian ground 
insectivore feeding guild species? 1a 
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Draft Assessment Endpoint 
Entities 

• Soil biota 

• Producers 

• Middle trophic level reptiles, birds, and 
mammals 

• Carnivorous reptiles, birds, and 
mammals 

Risk Questions 
• Considered 

-Address broader. list of attributes 
-Address participant concerns 

• Selected 
-Scale (spatial and temporal) 
-Managing risks at population level 
-Must be resource effective 
-Avoid impacting biota through 

sampling 

79 

80 
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Screening Lower Trophic Level 
Attributes: Plants 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction No ✓ - ✓ 

Presence/ No 
absence - - -
Species No - - -diversity 

Primary No - - ✓ 
productivity 81 

Screening Lower Trophic level 
Attributes: Soil Microbial Processes 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Decomposition Yes ✓ ✓ ✓ 

Nutrient No ✓ - ✓ 
Cvcllna 

Respiration No ✓ - ✓ 
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Screening Lower Trophic Level Attributes: 
Soil Macroinvertebrates 

Attribute Select 
Pop'n Resource 

Scale . Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction Yes ✓ ✓ ✓ 

Species 
Yes - ✓ ✓ 

diversity 

Secondary No - - ✓ productivity 

83 

Screening Middle Trophic Level 
Attributes: Herbivorous, Insectivorous or 

Omnivorous Birds 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction Yes ✓ ✓ ✓ 

Abundance No ✓ ✓ -
Physical No - - -abnormalities 

8-4 
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Screening Middle Trophic Level 
Attributes: Insectivorous Reptiles 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Abundance Yes ✓ ✓ ✓ 

Biomass Yes - ✓ ✓ 

Size structure Yes ✓ ✓ -
Physical No - ✓ ✓ abnormalities 

Survival No ✓ - ✓ 

Reproduction No ✓ - ✓ 
85 

Screening Middle Trophic Level 
Attributes: Herbivorous, Insectivorous or 

Omnivorous Mammals 

Attribute Select 
Pop'n Resource 

Scale Effect Effective 

Survival Yes ✓ ✓ ✓ 

Growth Yes ✓ ✓ ✓ 

Reproduction Yes ✓ ✓ ✓ 

Abundance Yes ✓ ✓ ✓ 

Physical No - ✓ ✓ 
a bnorma Ii ties 
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Screening Upper Trophic Level 
Attributes: Carnivorous Birds and 

Mammals 

Attribute Select 
Pop'n Resource 

Scale . Effect Effective 

Survival Yes ✓ ✓ -
Growth Yes ✓ ✓ -

Reproduction · Yes ✓ ✓ -
Abundance No ✓ - -

Physical No - - -a bnorma Ii ties 

Screening Upper Trophic Level 
Attributes: Carnivorous Reptiles 

Attribute Select 
Pop'n Resource 

.Scale Effect Effective 

Survival No ✓ - -
Growth No ✓ - -

Reproduction No ✓ - -
Abundance No ✓ - -

Physical No - - -abnormalities 
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Scientific-Management 
Decision Point 

Upland 
• Assessment Endpoints 
• Risk questions 

-Selection logic 

Human Health 
Preliminary 
Evaluation 

89 
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Human Health Preliminary 
Evaluation 

• Data evaluated: see slides 13 and 14 

• Maximum concentrations above background 
from each study area compared to cleanup 
levels (CULs) 
- Purpose is to provide initial indication of 

concentrations under "worse case" conditions (i.e., 
greatest potential for exposure) 

• CULs for shallow zone soil/sediment based on 
unrestricted land use 

• CULs for all water medium (groundwater, aquifer tube, 
seep, surface water) are federal MCLs 

Human Health Preliminary 
Evaluation 

• Radionuclides or chemicals with 
maximum concentrations above CULs 
are considered contaminants of 
potential concern_ (CO PCs) and will be 
further evaluated in the baseline risk 
assessment 
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Huma·n Heaith Preliminary 
, .-- · E :::-• ,..-.: ..... ·,-,... t·· .. .. , · · va ua 10n 

. . ,_, 

• Soil COPCs 
- Radionuclides: Cs-137, Co-60, Eu-152, 

Eu-154, Ra-226, Sr-90, Th-232, U-
233/234, U~234, U-235, U-238 

- Chemicals: As, Ba, Ph, PCBs (Aroclor-
, 1248, -1260), and carcinogenic PAHs 

[benzo(a)pyrene, chrysene, · 
dibenz(a,h)anthracene, indeno(1,2,3-
cd)pyrene] 

' . 

Human Health Preliminary 
· _, . · Evaluation 

• Water COPCs --

93 

- Radionuclides: C-14, H-3, Ra--226, Ra-228, 
Sr-90, Th-232, U-234, U-238 

- Chemicals: N02, Sb, Cr+6, Ni . 
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Next Meeting 

ERAGS Step 4 or 
Study Design 

95 
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