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² SUMMARY OF SITE SAMPLES WITH BACKGROUND
BTV EXCEEDANCES

SEKI - GRANT GROVE SWMU #38
GRANT GROVE VILLAGE, CALIFORNIA

FIGURE 10Legend
Horse Trail
Dry Stream Channel
Former Burn Dump

Background Sampling Location#*

Discrete Sampling Location!>

Composite Sample

Note:
All units are reported in mg/kg.

GG-SO-5!.

GG-SO-6!.

GG-SO-8!.

GG-SO-7!.

Barium 120
Beryllium 3.1
Chromium 6.4
Cobalt 3
Copper 5.9
Lead 7.8
Mercury 0.045
Nickel 5.3
Vanadium 23
Zinc 55

GG-SO-01
Metals

Barium 110
Beryllium 0.68
Chromium 5
Cobalt 2.1
Copper 4.8
Lead 7.8
Mercury 0.022
Nickel 3.7
Vanadium 23
Zinc 62

GG-SO-02
Metals

Barium 110
Beryllium 0.68
Chromium 6.1
Cobalt 2
Copper 5.8
Lead 8.4
Mercury 0.029
Nickel 4.2
Vanadium 29
Zinc 65

GG-SO-03
Metals

Barium 140
Beryllium 0.65
Chromium 6.8
Cobalt 2.7
Copper 8.9
Lead 16
Mercury 0.03
Nickel 4.8
Vanadium 25
Zinc 82

GG-SO-04
Metals

Barium 330
Beryllium 0.73
Cadmium 1.5
Chromium 18
Cobalt 3.1
Copper 70
Lead 280
Mercury 0.22
Nickel 12
Vanadium 29
Zinc 740

GG-SO-05
Metals

Barium 410
Beryllium 0.84
Cadmium 1.3
Chromium 23
Cobalt 4.5
Copper 96
Lead 410
Mercury 0.14
Nickel 13
Silver 2
Vanadium 31
Zinc 900

GG-SO-06
Metals

Barium 130
Beryllium 0.72
Chromium 8.6
Cobalt 2.6
Copper 10
Lead 61
Mercury 0.04
Nickel 5.2
Vanadium 29
Zinc 110

GG-SO-07
Metals

Barium 210
Beryllium 0.6
Chromium 14
Cobalt 3.8
Copper 40
Lead 99
Mercury 0.084
Nickel 8.3
Vanadium 45
Zinc 280

GG-SO-08
Metals

Metals
Barium mg/kg 521.2
Beryllium mg/kg 1.787
Cadmium mg/kg NC
Chromium mg/kg 13.1
Cobalt mg/kg 6.56
Copper mg/kg 13.2
Lead mg/kg 53
Mercury mg/kg 0.20
Nickel mg/kg 15.5
Silver mg/kg NC
Vanadium mg/kg 37.2
Zinc mg/kg 143

Analyte Units Background BTV

Bolded values indicate a detected 
concentration in exceedance of the 

Background BTV.

250 0
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² SUMMARY OF HUMAN HEALTH SOIL SAMPLE
DETECTIONS AND EXCEEDANCES
SEKI - GRANT GROVE SWMU #38

GRANT GROVE VILLAGE, CALIFORNIA

FIGURE 11Legend
Horse Trail
Dry Stream Channel
Former Burn Dump

Background Sampling Location#*

Discrete Sampling Location!>

Composite Sample

Note:
All units are reported in mg/kg.

GG-SO-5!.

GG-SO-6!.

GG-SO-8!.

GG-SO-7!.

Beryllium 3.1
Chromium 6.4
Copper 5.9
Lead 7.8
Mercury 0.045
Vanadium 23
Zinc 55

2,3,7,8-TCDD 
TEQ - Mammal 0.00000013

DRO (C13-C22) 48
ORO (C23-C40) 260

GG-SO-01
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.68
Chromium 5
Copper 4.8
Lead 7.8
Mercury 0.022
Vanadium 23
Zinc 62

2,3,7,8-TCDD 
TEQ - Mammal 0.00000009

ORO (C23-C40) 41

GG-SO-02
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.68
Chromium 6.1
Copper 5.8
Lead 8.4
Mercury 0.029
Vanadium 29
Zinc 65

2,3,7,8-TCDD 
TEQ - Mammal 0.00000021

ORO (C23-C40) 44

GG-SO-03
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.65
Chromium 6.8
Copper 8.9
Lead 16
Mercury 0.03
Vanadium 25
Zinc 82

2,3,7,8-TCDD 
TEQ - Mammal 0.00000030

ORO (C23-C40) 46

GG-SO-04
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.6
Chromium 14
Copper 40
Lead 99
Mercury 0.084
Vanadium 45
Zinc 280

2,3,7,8-TCDD 
TEQ - Mammal 0.00000133

DRO (C13-C22) 20
ORO (C23-C40) 130

GG-SO-08
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.72
Chromium 8.6
Copper 10
Lead 61
Mercury 0.04
Vanadium 29
Zinc 110

2,3,7,8-TCDD 
TEQ - Mammal 0.00000334

ORO (C23-C40) 220

GG-SO-07
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.84
Cadmium 1.3
Chromium 23
Copper 96
Lead 410
Mercury 0.14
Silver 2
Vanadium 31
Zinc 900

2,3,7,8-TCDD 
TEQ - Mammal 0.00000578

DRO (C13-C22) 18
ORO (C23-C40) 110

GG-SO-06
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.73
Cadmium 1.5
Chromium 18
Copper 70
Lead 280
Mercury 0.22
Vanadium 29
Zinc 740

2,3,7,8-TCDD 
TEQ - Mammal 0.00000096

DRO (C13-C22) 23
ORO (C23-C40) 110

GG-SO-05
Metals

Dioxins and Furans

DRO/ORO

Metals
Beryllium mg/kg 16
Cadmium mg/kg 7.1
Chromium mg/kg 12000
Copper mg/kg 310
Lead mg/kg 400
Mercury mg/kg 1.1
Silver mg/kg 39
Vanadium mg/kg 39
Zinc mg/kg 2300
Dioxins and Furans
2,3,7,8-TCDD TEQ - 
Mammal mg/kg 0.0000048
DRO/ORO
DRO (C13-C22) mg/kg 250
ORO (C23-C40) mg/kg 250

Analyte Units
EPA 

Residential 
RSL

Bolded values indicate a detected 
concentration in exceedance of the EPA 

Residential RSL.
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SOURCE INTERACTION RECEPTORS 
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Medium 
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Figure 12 

Conceptual Site Model Human Health SRE 
Grant Grove Burn Dumpsite Solid Waste 

Management Unit No. 38 
Sequoia and Kings Canyon National Parks, 

Tulare County, California 

LEGEND 

● Potentially Complete Pathway 
o Incomplete Pathway (no expected exposure) 

Potentially complete current and future pathways to
direct exposure to contaminants in soil 



 

    
 

  

 

  

 

  
     

 

 

  

  
   

   
     
   

  
STEP 1: SCREENING –LEVEL: 

•Site Visit 
•Problem Formulation 
•Toxicity Evaluation 

STEP 4: STUDY DESIGN AND DQO PROCESS 
•Lines of Evidence 
•Measurement Endpoints 

Work Plan and Sampling and Analysis Plan 

STEP 3: PROBLEM FORMULATION 

Assessment 
Endpoints 

STEP 7: RISK CHARACTERIZATION 

Toxicity Evaluation 

Conceptual Model 
Exposure Pathways 

Questions/Hypotheses SMDP 

STEP 2: SCREENING-LEVEL: 
•Exposure Estimate
•Risk Calculation 

SMDP 

STEP 5: VERIFICATION OF FIELD 
SAMPLING DESIGN 

STEP 6: SITE INVESTIGATION AND 
DATA ANALYSIS [SMDP] 

STEP 8: RISK MANAGEMENT 

Grant Grove Burn Dumpsite
Solid Waste Management Unit No. 38

Sequoia and Kings Canyon National Parks
Fresno County, California 

FIGURE 13 

GENERIC EIGHT-STEP ECOLOGICAL RISK 
ASSESSMENT PROCESS FOR SUPERFUND 

Legend:
SMDP - Scientific/management decision point
[SMDP] - only if change to the sampling and analysis plan is necessary 
Source: EPA (U.S. Environmental Protection Agency), Environmental
Response Team. 1997. Ecological Risk Assessment Guidance for
Superfund: Process for Designing and Conducting Ecological Risk 
Assessments. Interim Final. EPA 540-R-97-006. 
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SOURCE INTERACTION RECEPTORS 

Release 
Mechanism 

Secondary Source/ 
Medium 
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Release Mechanism Tertiary Source Exposure Route 

Inverte- Avian Terrestrial Mammalian 
brates Plants 

◯ ● ● ● 
●● ● ● 

◯ ◯ ◯◯ 

◯ ● ● ● 
● ● ●● 
◯ ◯ ◯◯ 

◯ ◯ ◯ ◯ 
◯ ◯ ◯ ◯ 
◯ ◯ ◯ ◯ 

◯ ◯ ◯ ◯ 
◯ ◯ ◯ ◯ 
◯ ◯ ◯ ◯ 

◯ ◯ ◯ ◯ 
◯ ◯ ◯ ◯ 
◯ ◯ ◯ ◯ 

Environmental 
Contaminants from 
Primary Source 

Surface Soil 

Subsurface Soil 

Air 

Incidental Ingestion 
Direct Contact 
Ingestion 

Incidental Ingestion 
Dermal Contact 
Ingestion 

Ingestion 
Incidental Ingestion 
Dermal Contact 

Particulates 

Leaching 
Infiltration Particulates 

Direct 
Discharge 

Incidental Ingestion 
Direct/Dermal Contact 

Inhalation 
Incidental Ingestion 
Direct/Dermal Contact 

Inhalation 

Erosion/ 
Stormwater 
Runoff 

Groundwater 

Surface Water 

Sediment 

SEKI - Grant 
Grove Burn 
Dumpsite 

SWMU No. 38 

Figure 14 

Conceptual Site Model Ecological SRE 
Grant Grove Burn Dumpsite Solid Waste 

Management Unit No. 38 
Sequoia and Kings Canyon National Parks, 

Tulare County, California 

LEGEND 

● Potentially Complete Pathway 
o Incomplete Pathway (no expected exposure) 

Potentially complete current and future pathways to
direct exposure to contaminants in soil 
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SUMMARY OF ECOLOGICAL SOIL SAMPLE

DETECTIONS AND EXCEEDANCES
SEKI - GRANT GROVE SWMU #38

GRANT GROVE VILLAGE, CALIFORNIA

FIGURE 15Legend
Horse Trail
Dry Stream Channel
Former Burn Dump

Background Sampling Location#*

Discrete Sampling Location!>

Beryllium 3.1
Chromium 6.4*
Copper 5.9
Lead 7.8*
Mercury 0.045*
Vanadium 23*
Zinc 55*

2,3,7,8-TCDD 
TEQ - Mammal 0.00000013
2,3,7,8-TCDD 
TEQ - Avian 0.00000026

DRO (C13-C22) 48
ORO (C23-C40) 260

GG-SO-01
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.68
Chromium 5*
Copper 4.8
Lead 7.8*
Mercury 0.022*
Vanadium 23*
Zinc 62*

2,3,7,8-TCDD 
TEQ - Mammal 0.00000009
2,3,7,8-TCDD 
TEQ - Avian 0.00000016

ORO (C23-C40) 41

GG-SO-02
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.68
Chromium 6.1*
Copper 5.8
Lead 8.4*
Mercury 0.029*
Vanadium 29*
Zinc 65*

2,3,7,8-TCDD 
TEQ - Mammal 0.00000021
2,3,7,8-TCDD 
TEQ - Avian 0.00000020

ORO (C23-C40) 44

GG-SO-03
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.65
Chromium 6.8*
Copper 8.9
Lead 16*
Mercury 0.03*
Vanadium 25*
Zinc 82*

2,3,7,8-TCDD 
TEQ - Mammal 0.00000030
2,3,7,8-TCDD 
TEQ - Avian 0.00000024

ORO (C23-C40) 46

GG-SO-04
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.73
Cadmium 1.5
Chromium 18
Copper 70
Lead 280
Mercury 0.22
Vanadium 29*
Zinc 740

2,3,7,8-TCDD 
TEQ - Mammal 0.00000096
2,3,7,8-TCDD 
TEQ - Avian 0.00000297

DRO (C13-C22) 23
ORO (C23-C40) 110

GG-SO-05
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.84
Cadmium 1.3
Chromium 23
Copper 96
Lead 410
Mercury 0.14*
Silver 2
Vanadium 31*
Zinc 900

2,3,7,8-TCDD 
TEQ - Mammal 0.00000578
2,3,7,8-TCDD 
TEQ - Avian 0.00000691

DRO (C13-C22) 18
ORO (C23-C40) 110

GG-SO-06
Metals

Dioxins and Furans

DRO/ORO

Beryllium 0.72
Chromium 8.6*
Copper 10
Lead 61
Mercury 0.04*
Vanadium 29*
Zinc 110*

2,3,7,8-TCDD 
TEQ - Mammal 0.00000334
2,3,7,8-TCDD 
TEQ - Avian 0.00001111

ORO (C23-C40) 220

GG-SO-07
Metals

Dioxins and Furans

DRO/ORO

Note:
1) All units are reported in mg/kg.
2) * Indicates sample concentrations
  less than background BTV and therefore
  not bolded

Composite Sample
GG-SO-5!.

GG-SO-6!.

GG-SO-8!.

GG-SO-7!.

Beryllium 0.6
Chromium 14
Copper 40
Lead 99
Mercury 0.084*
Vanadium 45
Zinc 280

2,3,7,8-TCDD 
TEQ - Mammal 0.00000133
2,3,7,8-TCDD 
TEQ - Avian 0.00000091

DRO (C13-C22) 20
ORO (C23-C40) 130

GG-SO-08
Metals

Dioxins and Furans

DRO/ORO

Metals
Beryllium mg/kg 2.42
Cadmium mg/kg 0.27
Chromium mg/kg 0.34
Copper mg/kg 15
Lead mg/kg 0.94
Mercury mg/kg 0.013
Nickel mg/kg 9.7
Vanadium mg/kg 0.714
Zinc mg/kg 6.62
Dioxins and Furans

2,3,7,8-TCDD TEQ - 
Mammal mg/kg 0.00000029

2,3,7,8-TCDD TEQ - 
Avian mg/kg 0.000012

DRO/ORO
DRO (C13-C22) mg/kg No ESV
ORO (C23-C40) mg/kg No ESV

Analyte Units Ecological ESV

Bolded values indicate a detected 
concentration in exceedance of the Final 

Ecological ESV.
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#*
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GG-SO-05C

GG-SO-05B

GG-SO-05A

GG-SO-05D

GG-SO-01

GG-SO-02
GG-SO-03

GG-SO-04

GG-BK-12

GG-BK-12
GG-BK-11

GG-BK-09

GG-BK-08

GG-BK-06

GG-BK-05

GG-BK-03
GG-BK-02

GG-BK-01

GG-BK-04

GG-BK-07

GG-BK-10

GG-BK-14

GG-BK-15

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

250 500125
Feet

² SUMMARY OF ECOLOGICAL-PRG SOIL SAMPLE
DETECTIONS AND EXCEEDANCES
SEKI - GRANT GROVE SWMU #38

GRANT GROVE VILLAGE, CALIFORNIA

FIGURE 16Legend
Horse Trail
Dry Stream Channel
Former Burn Dump

Background Sampling Location#*

Discrete Sampling Location!>

Composite Sample

Note:
All units are reported in mg/kg.

GG-SO-5!.

GG-SO-6!.

GG-SO-8!.

GG-SO-7!.

Chromium 6.4
Copper 5.9
Lead 7.8
Mercury 0.045
Vanadium 23
Zinc 55

2,3,7,8-TCDD TEQ - 
Mammal 0.00000013

GG-SO-01
Metals

Dioxins and Furans

Chromium 5
Copper 4.8
Lead 7.8
Mercury 0.022
Vanadium 23
Zinc 62

2,3,7,8-TCDD TEQ - 
Mammal 0.00000009

GG-SO-02
Metals

Dioxins and Furans

Chromium 6.1
Copper 5.8
Lead 8.4
Mercury 0.029
Vanadium 29
Zinc 65

2,3,7,8-TCDD TEQ - 
Mammal 0.00000021

GG-SO-03
Metals

Dioxins and Furans

Chromium 6.8
Copper 8.9
Lead 16
Mercury 0.03
Vanadium 25
Zinc 82

2,3,7,8-TCDD 
TEQ - Mammal 0.00000030

GG-SO-04
Metals

Dioxins and Furans

Chromium 18
Cadmium 1.5
Copper 70
Lead 280
Mercury 0.22
Vanadium 29
Zinc 740

2,3,7,8-TCDD TEQ - 
Mammal 0.00000096

GG-SO-05
Metals

Dioxins and Furans

Chromium 23
Cadmium 1.3
Copper 96
Lead 410
Mercury 0.14
Vanadium 31
Zinc 900

2,3,7,8-TCDD TEQ 
- Mammal 0.00000578

GG-SO-06
Metals

Dioxins and Furans

Chromium 8.6
Copper 10
Lead 61
Mercury 0.04
Vanadium 29
Zinc 110

2,3,7,8-TCDD TEQ - 
Mammal 0.00000334

GG-SO-07
Metals

Dioxins and Furans

Chromium 14
Copper 40
Lead 99
Mercury 0.084
Vanadium 45
Zinc 280

2,3,7,8-TCDD TEQ - 
Mammal 0.00000133

GG-SO-08
Metals

Dioxins and Furans

Cadmium mg/kg 1
Chromium mg/kg 13
Copper mg/kg 61
Lead mg/kg 53*
Mercury mg/kg 0.2*
Vanadium mg/kg 69
Zinc mg/kg 175
2,3,7,8-
TCDD 
TEQ - 
Mammal

mg/kg 0.0000036

Analyte Units Final Soil PRG (mg/kg)

Notes:  
*Final PRG value is based on Background 
BTV.
Bolded values indicate a detected 
concentration in exceedance of the PRG.
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Figure 17
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