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API Number: 	  11100728 
Well Type: 	 OG 
Well Status: 	 P 
County Name: 	 Ventura 
Lease Name: 	 Richfield-Doheny Ox.  
Well Number: 	 1 
Operator Code: 	 A4500 
Operator Name: 	 ARCO Oil & Gas Co. 
Operator Status: 	 I 
Field Code: 	 476 
Field Name: 	 Montalvo, West 
Area Code: 	 06 
Area Name: 	 Onshore 
Abandonment Date: 	 7/30/1956 
Completed Date: 	  
Latitude(NAD27): 	   
Longitude(NAD27): 	   
Latitude(NAD83): 	 34.204475 
Longitude(NAD83): 	 -119.205368



Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category

User–Specified Input
Teal Club Middle School Academy, Oxnard, California 
Thu January 23, 2014 20:40:44 UTC

ASCE 7-10 Standard 
(which utilizes USGS hazard data available in 2008) 

34.2066°N, 119.2077°W 

Site Class D – “Stiff Soil” 

I/II/III 

USGS–Provided Output

SS = 2.485 g SMS = 2.485 g SDS = 1.657 g

S1 = 0.912 g SM1 = 1.368 g SD1 = 0.912 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and 
deterministic ground motions in the direction of maximum horizontal response, please return to the application and 
select the “2009 NEHRP” building code reference document. 

For PGAM, TL, CRS, and CR1 values, please view the detailed report. 
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APPENDIX B 
 

BORING AND CPT LOGS



USCS 
SYMBOL

GW
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PT

FINE FINE COARSE

#2
00

#4
0

#1
0

#4 3/
4"

3" 12
"

KEY TO LOGS

GRAPHIC 
LOG

SOILS CLASSIFICATION

MORE THAN 50% 
OF MATERIAL IS 

LARGER THAN NO. 
200 SIEVE SIZE

GRAVELS

MORE THAN 50% 
OF COARSE 
FRACTION IS 

LARGER THAN NO. 
4 SIEVE

SANDS

SILTS AND CLAYS

LIQUID LIMIT IS 50 OR MORE

50% OR MORE OF 
COARSE 

FRACTION IS 
SMALLER THAN 

NO. 4 SIEVE
MORE THAN 12% 

FINES

SIEVE SIZES

CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO 
FINES

POORLY-GRADED SANDS, GRAVELLY SANDS, LITTLE OR 
NO FINES

SILTY SANDS, SAND-SILT MIXTURES

CLAYEY SANDS, SAND-CLAY MIXTURES

INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, 
SILTY OR CLAYEY FINE SANDS OR CLAYEY SILTS WITH 
SLIGHT PLASTICITY
INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN 
CLAYS

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW 
PLASTICITY

SAND

INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, 
ORGANIC SILTS

PEAT AND OTHER HIGHLY ORGANIC SOILS

GRAIN SIZES

COARSE

TYPICAL NAMES

WELL-GRADED GRAVELS, GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES

POORLY-GRADED GRAVELS, GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES

SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES

GRAVEL
COBBLES BOULDERS

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE 
SANDY OR GRAVELLY ELASTIC SILTS

FINE 
GRIANED 

SOILS

SILTS AND CLAYS

LIQUID LIMIT IS LESS THAN 50

SILT AND CLAY

MAJOR DIVISIONS

CLEAN 
GRAVELS

LESS THAN 5% 
FINES

GRAVELS 
WITH FINES

MORE THAN 12% 
FINES

CLEAN 
SANDS

LESS THAN 5% 
FINES

SANDS WITH 
FINES

COARSE 
GRIANED 

SOILS

MEDIUM

HIGHLY ORGANIC SOILS

50% OR MORE OF 
MATERIAL IS 

SMALLER THAN 
NO. 200 SIEVE SIZE



SPT SPT CD
0-4 0-4 0-8

5-8 5-10 9-18

9-15 11-30 19-54

16-30 31-50 55-90

over 30 over 50 over 90

WET

APPROXIMATE MOISTURE CONTENT DEFINITION

DESCRIPTIONDEFINITION

DRY

SLIGHTLY MOIST Some moisture but still a dry appearance

Dry to the touch; no observable moisture

Damp, but no visible water 

Enough moisture to wet the hands

Almost saturated; visible free water

MOIST

VERY MOIST

SOME 20 - 35%

AND 35 - 50%

*THE FOLLOWING "DESCRIPTIVE TERMINOLOGY/ RANGES OF MOISTURE CONTENTS" HAVE BEEN 
USED FOR MOISTURE CLASSIFICATION IN THE LOGS.

LITTLE 10 - 20%

HARD over 39 VERY DENSE

* CONVERSION BETWEEN CALIFORNIA DRIVE SAMPLERS (CD) AND STANDARD PENETRATION 
TEST (SPT) BLOW COUNT HAS BEEN CALCULATED USING "FOUNDATION ENGINEERING HAND 
BOOK" BY H.Y. FANG. (VALUES ARE FOR 140 Lbs HAMMER WEIGHT ONLY)

DESCRIPTIVE ADJECTIVE VS. PERCENTAGE
DESCRIPTIVE ADJECTIVE PERCENTAGE REQUIREMENT

TRACE 1 - 10%

STIFF 10-18 MEDIUM DENSE

VERY STIFF 19-39 DENSE

SOFT 0-4 VERY LOOSE

FIRM 5-9 LOOSE

KEY TO LOGS (continued)

SPT/CD BLOW COUNTS VS. CONSISTENCY/DENSITY
FINE-GRAINED SOILS (SILTS, CLAYS, etc.) GRANULAR SOILS (SANDS, GRAVELS, etc.)

CONSISTENCY *BLOWS/FOOT RELATIVE DENSITY *BLOWS/FOOT
CD



Additional 
Tests

0

4 #200 Wash
1 19.1 4 Fines = 81 %

3

6 #200 Wash
2 20.2 112 10 Fines = 67 %

13 PP = 2.5 tsf

2 PP=0.5-0.75 tsf
3 17.8 3 #200 Wash

4 Fines = 38 %

7 #200 Wash
4 17.2 111 10 Fines = 16 %

14

7 #200 Wash
5 21.4 6 Fines = 54 %

5

10 #200 Wash
6 20.2 14 Fines = 14 %

21

15 #200 Wash
7 20.1 17 Fines = 13 %

22

FILL: Sandy SILT; soft

Sandy SILT; stiff, slightly moist, light brown

Layers of sandy lean clay

Clayey SAND; loose, moist, dark brown

Silty SAND; medium dense, very moist, mottled yellowish brown 
and grayish brown

Sandy SILT; stiff, moist, pale brown

Bulk CD SPTGroundwater 

40

Thin layers of lean clay

20

25
Lenses of lean clay

End of Boring @ 26' 6" 
Groundwater encountered @ 17'

30

35

Silty SAND; dense, wet, olive gray

ML

SM

5

10

ML

15

SC

SM

ML

ALLUVIUM                                                                                                               
SILT with SAND; firm, layers of sandy clay, moist, dark olive 
brown

Ground Elevation: 
Hammer Weight : 140 lbs       Drop Height : 30" Drilling Co. :  Geoboden, Inc.
Location :  See Figure A-2 Date Drilled :  1/24/14
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Sampling Method :  Bulk - CD - SPT

Description

Boring Log
Project No. : 13-0637

Boring No. :  B-1
Project Name : Teal Club Middle School Academy

Sheet : 1   Of : 1
Drilling Method :  Hollow Stem 8" Auger
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Additional 
Tests

0

2 #200 Wash
1 21.5 102 3 Fines = 63%

6 PP = 1.2 tsf

2 #200 Wash
2 24.8 2 Fines = 85%

3 PP = 2.5 tsf

3 #200 Wash
3 24.4 96 5 Fines = 87%

4

2 #200 Wash
4 18.0 3 Fines = 37%

4 LL = 21
PL = 16

2 #200 Wash
5 21.4 3 Fines = 64%

4 PP = 3.5 tsf

2 #200 Wash
6 21.8 4 Fines = 56%

6

7
7 21.5 10

12 #200 Wash
Fines = 16%

7 #200 Wash
8 21.4 8 Fines = 8%

9

9
9 19.0 8

13 #200 Wash
Fines = 40%
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Project No. : 13-0637
Boring No. :  B-2

Project Name : Teal Club Middle School Academy

Sheet : 1   Of : 2
Drilling Method :  Hollow Stem 8" Auger
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Sampling Method :  Bulk - CD - SPT

Description

Ground Elevation: 
Hammer Weight : 140 lbs       Drop Height : 30" Drilling Co. :  Geoboden, Inc.
Location :  See Figure A-2 Date Drilled :  1/24/14

15

25

20

10

5

FILL

Lean Clay

8" layers of of clayey sand

Sandy SILT; firm, moist, olive brown

Poorly graded SAND with SILT; fine to medium, medium dense, 
wet, brownish gray

Silty SAND; fine to medium, lenses of dark brown lean clay, wet, 
gray and yellowish brown

40

30

35

SPTGroundwater CDBulk

Silty SAND; fine to medium, layers of poorly graded sand, 
medium dense, wet, olive gray

ML

Silty SAND; very fine, loose, dry, light brown

ALLUVIUM

Sandy Lean CLAY; firm, moist, brown

Lean clay

SM

SM

SP-SM

SM

CL



Additional 
Tests

10 40 #200 Wash
10 20.1 14 Fines = 5%

22

4 #200 Wash
11 19.5 6 Fines = 70%

10

8 #200 Wash
12 19.9 13 Fines = 11%

18

Boring Log
Project No. : 13-0637

Boring No. :  B-2
Project Name : Teal Club Middle School Academy

Sheet : 2   Of : 2
Drilling Method :  Hollow Stem 8" Auger

Sa
m

pl
e 

N
o.

M
oi

st
ur

e 
C

on
te

nt
  (

%
)

D
ry

 U
ni

t W
ei

gh
t  

(p
cf

)

B
lo

w
s

D
ep

th
 (f

t)

Sa
m

pl
e 

Lo
ca

tio
n

G
ra

ph
ic

 L
og

So
il 

Ty
pe

 
(U

SC
S)

Sampling Method :  Bulk - CD - SPT

Description

Ground Elevation: 
Hammer Weight : 140 lbs       Drop Height : 30" Drilling Co. :  Geoboden.
Location :  See Figure A-2 Date Drilled :  1/24/14

50

Poorly graded SAND with SILT; fine to coarse, medium dense

ML

80

Poorly graded SAND with SILT; fine, dense, wet, dark olive gray

Sandy SILT; layers of sandy lean clay, very stiff, moist, gray                   

SPTGroundwater 

SP-SM

SP-SM

Bulk CD

70

75

55

60

65

End of Boring @ 51' 6" 
Groundwater encountered @15' 8"

45



Additional 
Tests

0

3 #200 Wash
1 20.8 3 Fines = 67%

4

6 #200 Wash
2 24.1 103 8 Fines = 75%

10 PP = 2.2 tsf

3 #200 Wash
3 26.1 4 Fines = 65%

6 PP=1.5-1.7 tsf

7 #200 Wash
4 22.3 103 8 Fines = 64%

10

3 #200 Wash
5 31.3 4 Fines = 87%

7 PP = 4.0 tsf

3 #200 Wash
6 21.0 5 Fines = 59%

6 LL = 28
PL = 20

PP = 1.7 tsf

10 #200 Wash
7 23.0 14 Fines = 80%

18 PP = 4.0 tsf

ML

ML

ML

ML

Sandy Lean CLAY; thin layers of sandy silt, stiff, moist, pale 
brown

Sandy SILT; thin layers of lean clay with sand, very stiff, moist, 
pale brown

Thin layers of silty sand

End of Boring @ 26' 6" 
Groundwater encountered @ approx. 19'

ALLUVIUM : Sandy SILT; thin layers of sandy clay, firm, moist, 
dark brown

Sandy Lean CLAY; layers of sandy silt, firm, moist, light olive gray

Layers of silty sand

SILT; stiff, moist, pale brown

CL

Bulk CD SPTGroundwater 

40

20

30

35

25

5
Thin layers of sandy clay

10 CL

15
Layers of silty sand

FILL

Sandy SILT; soft, moist

Ground Elevation: 
Hammer Weight : 140 lbs       Drop Height : 30" Drilling Co. :  Geoboden, Inc.
Location :  See Figure A-2 Date Drilled :  1/24/14
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Sampling Method :  Bulk - CD - SPT

Description

Boring Log
Project No. : 13-0637

Boring No. :  B-3
Project Name : Teal Club Middle School Academy

Sheet : 1   Of : 1
Drilling Method :  Hollow Stem 8" Auger
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Additional 
Tests

0
1 7.9 #200 Wash

Fines = 57%

#200 Wash
2 12.8 Fines = 66%

3 23.4 Fines = 80%

4 24.4 Fines = 69%

5 24.2 Fines = 62%

6 25.2 Fines = 50%

7 28.0 SM Fines = 37%

ML

ML

CL

ALLUVIUM                                                                                                                                                                     
Sandy SILT; firm, slightly moist, brown

Sandy SILT; very moist, pale brown
Silty SAND; very moist, pale brown

Sandy Lean CLAY; firm, moist, dark brown, caliche

Bulk

End of Boring @ 8'  
No groundwater encountered

15

30

35

40

20

5

10

ML

25

FILL: Sandy SILT; slightly moist, brown

Ground Elevation: 
Hammer Weight :      Drop Height : Drilling Co. :  Geoboden, Inc.
Location :  See Figure A-2 Date Drilled :  1/24/14
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Sampling Method :  Bulk

Description

Boring Log
Project No. : 13-0637

Boring No. :  P-1
Project Name : Teal Club Middle School Academy

Sheet : 1   Of : 1
Drilling Method :  Hand Auger
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Additional 
Tests

0
FILL: Sandy SILT; soft

ALLUVIUM : Sandy Lean CLAY; firm, moist, dark brown

Sandy SILT; firm, moist, brown

No groundwater encountered

35

Bulk

15

20

25

30

40

10

ML

Description

5

ML

CL

Ground Elevation: 
Hammer Weight :      Drop Height : Drilling Co. :  Geoboden, Inc.
Location :  See Figure A-2 Date Drilled :  1/24/14
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Sampling Method :  Bulk

Boring Log
Project No. : 13-0637

Boring No. :  P-2
Project Name : Teal Club Middle School Academy

Sheet : 1   Of : 1
Drilling Method :  Hand Auger
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Additional 
Tests

0

#200 Wash
1 13.6 Fines = 36%

#200 Wash
2 18.3 Fines = 47%

3 23.1 #200 Wash
Fines = 65%

4 23.0 #200 Wash
Fines = 53%

ALLUVIUM

Silty SAND; fine, moist, dark brown

Sandy SILT; layers of sandy lean clay, moist, brown

Sandy Lean CLAY; firm, very moist, brown

35

5

End of boring @ 7' 6"                                                                                    
No groundwater encountered

SM

ML

CL

Bulk

25

30

40

10

Description

FILL: Silty SAND; fine, moist, dark brown

15

20

SM

Ground Elevation: 
Hammer Weight :      Drop Height : Drilling Co. :  Geoboden, Inc.
Location :  See Figure A-2 Date Drilled :  1/24/14
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Sampling Method :  Bulk

Boring Log
Project No. : 13-0637

Boring No. :  P-3
Project Name : Teal Club Middle School Academy

Sheet : 1   Of : 1
Drilling Method :  Hand Auger
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APPENDIX C 
 

LABORATORY TEST RESULTS









   

 

 
 

APPENDIX D 
 

PERCOLATION TEST RESULTS 
  



Test  No.: P1

Depth of Boring (db): 36 in

8  Diameter of Boring (D): 6 in

Test Performer: MN 

T1 T2 ΔT = T2 - T1 d1 d2 dH1 = db - d1 dH2 = db - d2 ΔdH = dH1 - dH2
davg = 

(dH1+dH2)/2
Ki = ΔdH / ΔT

Rf = ((2dH1 - ΔdH) 
/ D) + 1

K = Ki /Rf

(min) (min) (min) (in) (in) (in) (in) (in) (in) (in/hr) (in/hr)

1 0 30.0 30.0 12.3 18.3 23.7 17.7 6.0 20.7 12.0 7.9 1.5

2 0 30.0 30.0 12.3 18.7 23.8 17.3 6.5 20.5 12.9 7.8 1.6

3 0 30.0 30.0 12.3 18.9 23.8 17.1 6.7 20.4 13.3 7.8 1.7

4 0 30.0 30.0 12.3 18.5 23.8 17.5 6.3 20.6 12.5 7.9 1.6

5 0 30.0 30.0 12.3 18.5 23.8 17.5 6.3 20.6 12.5 7.9 1.6

6 0 30.0 30.0 12.3 18.3 23.8 17.7 6.1 20.7 12.1 7.9 1.5

7 0 30.0 30.0 12.3 18.0 23.8 18.0 5.8 20.9 11.5 8.0 1.4

8 0 30.0 30.0 12.3 18.0 23.8 18.0 5.8 20.9 11.5 8.0 1.4

1.4 in/hr

Adjusted Long Term Infiltration Rate = 0.2 in/hr

Trial No.

Percolation Testing

Job Name:

Job No.:

Test Location:

Water Table Depth (ft):

Test Date:

Initial Time Final Time Time Interval
Initial Depth to 

Water
Final Depth to 

Water

Percolation and Infiltration CalculationsTime of Testing Water Level Measurement Water Level Calculations

Geohazard Study

13-0637

Southwest end of site

1/22/2014

Relatively Impervious Layer Depth (ft):

   Reference: Los Angeles County Administrative Manual - Low Impact Development Best Management Practice Guideline for Design, Investigation, and Reporting, dated 06/01/11

Measured 
Percolation

Reduction 
Factor

Infiltration Rate

Note:  

1. Reduction Factor, Rf = ((2dH1 - ΔdH) / D) + 1

Initial Height of 
Water Colum

Final Height of 
Water Column

Drop in Height
Average Height 

of Water 
Column

2. Long Term Infiltration Rate = Short Term Infiltration Rate / Correction Factor for Siltation and Other Factors

   Correction Factor Range, used to account for Long Term Moderate Siltation, Test Scale Limitations and other Factors= 3 to 12 

Lowest Short Term Infiltration Rate = 



Test  No.: P3

Depth of Boring (db): 65 in

8  Diameter of Boring (D): 6 in

Test Performer: MN 

T1 T2 ΔT = T2 - T1 d1 d2 dH1 = db - d1 dH2 = db - d2 ΔdH = dH1 - dH2
davg = 

(dH1+dH2)/2
Ki = ΔdH / ΔT

Rf = ((2dH1 - ΔdH) 
/ D) + 1

K = Ki /Rf

(min) (min) (min) (in) (in) (in) (in) (in) (in) (in/hr) (in/hr)

1 0 30.0 30.0 27.0 39.8 38.0 25.2 12.8 31.6 25.6 11.5 2.2

2 0 30.0 30.0 27.0 38.3 38.0 26.7 11.3 32.4 22.6 11.8 1.9

3 0 30.0 30.0 27.0 38.8 38.0 26.2 11.8 32.1 23.6 11.7 2.0

4 0 30.0 30.0 27.0 38.5 38.0 26.5 11.5 32.3 23.0 11.8 2.0

5 0 30.0 30.0 27.0 37.6 38.0 27.4 10.6 32.7 21.2 11.9 1.8

6 0 30.0 30.0 27.0 38.3 38.0 26.7 11.3 32.4 22.6 11.8 1.9

7 0 30.0 30.0 27.0 38.1 38.0 26.9 11.1 32.5 22.2 11.8 1.9

8 0 30.0 30.0 27.0 37.7 38.0 27.3 10.7 32.7 21.4 11.9 1.8

1.8 in/hr

Adjusted Long Term Infiltration Rate = 0.3 in/hr

Trial No.

Percolation Testing

Job Name:

Job No.:

Test Location:

Water Table Depth (ft):

Test Date:

Initial Time Final Time Time Interval
Initial Depth to 

Water
Final Depth to 

Water

Percolation and Infiltration CalculationsTime of Testing Water Level Measurement Water Level Calculations

 Geohazard Study

13-0637

Northeast corner of site

1/22/2014

Relatively Impervious Layer Depth (ft):

   Reference: Los Angeles County Administrative Manual - Low Impact Development Best Management Practice Guideline for Design, Investigation, and Reporting, dated 06/01/11

Measured 
Percolation

Reduction 
Factor

infiltration Rate

Note:  

1. Reduction Factor, Rf = ((2dH1 - ΔdH) / D) + 1

Initial Height of 
Water Colum

Final Height of 
Water Column

Drop in Height
Average Height 

of Water 
Column

2. Long Term Infiltration Rate = Short Term Infiltration Rate / Correction Factor for Siltation and Other Factors

   Correction Factor Range, used to account for Long Term Moderate Siltation, Test Scale Limitations and other Factors= 3 to 12 

Lowest Short Term Infiltration Rate = 
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SEISMIC SETTLEMENT CALCULATIONS 
 



COMPUTER PROGRAM:  EQLique&Settle"2"
Location………. B-1 Surcharge 0.00 ksf NOTE: If the total settlement is very small (e.g.<0.05"), it will not be   

Elevation (MSL) (ft) 42 seen due to the scale used, and should be reported as "negligible".

(a) (b)     (c) (d)

Removal &Recomp. Depth (ft) =   
PROJECT: Weighted Ground Accel. (M=7.5) = 0.59
Los Angeles, L.A. County, California

Site Magnitude = PGA= 0.66 Job No.:
0 Date: 2-18-2014

Figure No. E-1 Dry Settlement

Koury Geo

Teal Club Middle School Academy
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BOARD AGENDA ITEM 
 
 

Name of Contributor:  Dr. Cesar Morales/David Fateh   Date of Meeting: 08/02/17 
 
STUDY SESSION    _____ 
CLOSED SESSION    _____ 
SECTION A-1:  PRELIMINARY  _____ 
SECTION A-II:  REPORTS   _____ 
SECTION B:  HEARINGS   _____ 
SECTION C: CONSENT AGENDA _X___Agreement Category: 
      ____  Academic 
      ____  Enrichment 
      ____  Special Education 
      ____  Support Services 
      ____  Personnel 
      ____  Legal 
      ____  Facilities 
SECTION D: ACTION   _____ 
SECTION F: BOARD POLICIES    1ST Reading _____  2nd Reading  _____ 
 
APPROVAL OF RESOLUTION #17-07 ADOPTING THE PRELIMINARY ENVIRONMENTAL 
ASSESSMENT AND SOIL MANAGEMENT PLAN FOR THE DORIS/PATTERSON SITE 
(Morales/Fateh/CFW) 
A Preliminary Environmental Assessment (PEA) report has been prepared for the 
Doris/Patterson school site as required, and recently accepted, by the California Department of 
Toxic Substances Control (DTSC). The PEA report presents investigation results and 
conclusions based on a health risk screening evaluation of the site, and recommends that a Soil 
Management Plan (SMP) be prepared in conjunction with a Land Use Covenant for the 
property.  
The SMP details actions to be undertaken whenever soils at the site are disturbed during both 
planned and unplanned future construction activities. The SMP is a tool for contractors to utilize 
when performing activities that intrude into the soil such as excavation, grading, and utility 
installation. The plan provides guidance regarding how to handle the soil, as well as how to 
identify, sample, and properly dispose of soil that does not meet DTSC requirements.  
A Land Use Covenant limits the site’s future use to a school and more generally, non-residential 
purposes.  A draft Land Use Covenant has been prepared by the DTSC and reviewed by the 
District as to form. The District is currently in the process of acquiring the site. Upon acquiring 
the site, the District may execute and enter into the Land Use Covenant. 
Both the PEA Report and SMP have been reviewed and approved by the DTSC and are 
attached for reference. At this time, the District recommends that the Board of Trustees consider 
approving Resolution #17-07 adopting the PEA report and Soil Management Plan for the 
Doris/Patterson Site.     
FISCAL IMPACT 
 
None. 
 
 



 

 

 
RECOMMENDATION 
 
It is the recommendation of the Superintendent and the Director of Facilities, in conjunction with 
Caldwell Flores Winters, that the Board of Trustees approve Resolution #17-07 adopting the 
Preliminary Environmental Assessment report and Soil Management Plan for the 
Doris/Patterson Site.     
 
ADDITIONAL MATERIAL 

 Resolution #17-07 (2 pages) 
 Preliminary Environmental Assessment dated March 29, 2017 (115 pages) 
 Letter from DTSC dated May 4, 2017 approving Preliminary Environmental Assessment 

(4 pages) 
 Soil Management Plan dated May 17, 2017 (84 pages) 
 Letter from DTSC dated June 14, 2017 approving Soil Management Plan (3 pages) 
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RESOLUTION NO. 17-07 

RESOLUTION OF THE BOARD OF TRUSTEES OF THE OXNARD SCHOOL DISTRICT 
ADOPTING THE PRELIMINARY ENVIRONMENTAL ASSESSMENT AND SOIL 
MANAGEMENT PLAN FOR THE DORIS/PATTERSON SITE 

WHEREAS, as required by the California Department of Toxic Substances Control (“DTSC”), a 
Preliminary Environmental Assessment (“PEA”) report and Soil Management Plan (“SMP”) have been 
prepared for the Doris/Patterson site; 

WHEREAS, the PEA report presents investigation results and conclusions based on a health risk 
screening evaluation of the Doris/Patterson site; 

WHEREAS, the PEA report recommended that a SMP be prepared and that the District accept and 
enter into a long term deed restriction, known as a Land Use Covenant (“LUC”) for the property which 
would restrict the property to non-residential uses; 

WHEREAS, the SMP details actions to be undertaken whenever soils at the site are disturbed during 
both planned and unplanned future construction activities and provides guidance regarding how to handle 
contaminated soil that may be encountered, as well as how to identify, sample, and properly dispose of 
contaminated soil as required; 

WHEREAS, on March 23, 2017, the District opened a 30-day review period during which the public 
could provide comments to the PEA and a public hearing was held on April 19, 2017 and the public 
comment period closed on April 24, 2017; 

WHEREAS, the District considered and responded to comments received from the public and other 
interested agencies regarding this PEA; 

 
WHEREAS, the DTSC issued a letter approving the PEA report on May 4, 2017 and a letter approving 

the SMP on June 14, 2017; 

WHEREAS, a draft Land Use Covenant has been prepared by the DTSC and reviewed by the District 
as to form; 

WHEREAS, the District is currently in the process of acquiring the Doris/Patterson site and upon 
acquiring the site, the District may execute and enter into the Land Use Covenant; 

 
NOW, THEREFORE, the Board of Trustees of the Oxnard School District hereby finds, determines, 
declares, orders, and resolves as follows: 
 

(1) All of the recitals set forth above are true and adopted as a part of the District’s official record; 

(2) A 30-day public review period for the PEA report and a public hearing have been conducted and 
all comments received have been considered; 
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(3) A summary of any public comments received and the District’s responses to comments has been 
forwarded to the DTSC; 

(4) The DTSC has approved the PEA report and SMP;  

(5) The Board adopts the PEA report and SMP for the Doris/Patterson site and approves the 
recommendations. 

APPROVED, PASSED AND ADOPTED by the Board of Trustees of the Oxnard School District 
on this the 2nd day of August 2017, by the following vote: 

 

 Ayes:    
 Nays:     
 Abstentions:   
 Absences:   
 

Board of Trustees: 

 President Morrison:     
 Clerk Cordes:       
 Trustee O’Leary:     
 Trustee Robles-Solis:     
 Trustee Madrigal Lopez:    
 

 

            
      Ernest Morrison 
      President of the Board of Trustees 
      Oxnard School District 
 

I HEREBY CERTIFY that the foregoing resolution was duly and regularly introduced, passed 
and adopted by the members of the Board of Trustees of the Oxnard School District at a public meeting of 
said Board held on August 2, 2017. 

 

 

            
      Debra M. Cordes 
      Clerk of the Board of Trustees 
      Oxnard School District 



Response to DTSC Comments
March 15 and March 29, 2017

Proposed New Elementary and Middle Schools
Southeast Corner of Doris Avenue and Patterson Road

Oxnard, California

Item 

Number DTSC Comment ATC's Response

1

Page 8, Section 5.4.5 Particulate Emission Factor:  The particulate emission 

factor (PEF) calculation in Section 5.4.5 and Table C-4 is not applicalbe to 

construction worker, and a default value of 1 x 10 6 m 3 /kg (see HERO 

HHRA Note Number 

1,http://www.dtsc.ca.gov/AssessingRisk/upload/HHRA_Note 1-2.pdf) 

should be used instead. The default PEF value has been used in Section 5.4.5 and Table C-4.

2
Page 14, Section 5.7 Uncertainty Analysis ,4

th
 bullet :  The statement 

"…data for certain constituents (e.g., select OCPs) included composite, 

rather than discrete samples" should be clarified as all OCPs were 

evaluated using the composite sample data. The recommended change has been made.

3

Page 15, Section 8.0 Recommendations:  HERO recommends deleting the 

follownig statement "…the presence of toxaphene in shallow soil could pose 

a threat to public health under the unrestricted  (i.e., residential) land use 

scenario…" to state that the lifetime incremental cancer risk estimate for 

the hypothetical residential receptor exceeds the point of departure of  1 x 

10
-6 

utlized by DTSC. The recommended statement has been revised.

4

Table 1:  The regional screening level of 340 µg/kg for methoxychlor is 

incorrect, and should be revised to 320,000 µg/kg.  For future reference, 

HERO recommends adjusting the screening levels by dividing the number of 

sample points (four in this case) when evaluating composite soil sampling 

results.  However, such change is not essential in this report as a human 

health screening evaluation has been conducted to assess potential helath 

risks.

The methoxychlor regional screening level has been changed to 320,000 
µg/kg. 

Page 1 of 2



Response to DTSC Comments
March 15 and March 29, 2017

Proposed New Elementary and Middle Schools
Southeast Corner of Doris Avenue and Patterson Road

Oxnard, California

Item 

Number DTSC Comment ATC's Response

5

Appendix A:  HERO recommends revising the following items in the 

conceptual site model: (a) the "Air/Soil Vapor" inhalaiton pathway should 

be incomplete in  accordance with the discussion in Section 5.2.4; and (b) 

the "Surface Water" dermal contact pathway should be incomplete for 

consistency with the discussion in Section 5.2.3. The recommended changes to the Site Conceptual Model have been made.

6

Page 8:  HERO's previous comment to recommend a PEF default value of 1 x 

10
6 

m
3

/kg is for construction worker only, as the calculated value of 1.36 

x 10
9

 m
3

/kg is appropriate for the other receptors evaluated in the PEA 

Report.  While the findings of the human health risk evaluation remain 

unchanged with the use of default PEF value to the other receptors, HERO 

recommends clarifying the text to indicate that the use of default PEF value 

for construction worker to all receptors results in more conservative (i.e., 

higher) risk estimates for dust inhalation. The text was revised as requested.

7 C-13:  The title should be changed to "Inhalation of Fugitive Dust - Student" 

instead of "Inhalation of Fugitive Dust - Site Worker" to avoid confusion. The title of Table C-13 has been revised as requested.

Page 2 of 2
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EXECUTIVE SUMMARY 
The property located at the southeast corner of Doris Avenue and Patterson Road consists of a 
rectangular-shaped, 25-acre parcel of land, which is currently utilized as an agricultural field. The Oxnard 
School District (OSD) is planning to develop the site into a elementary and middle schools. This 
Preliminary Endangerment Assessment (PEA) report was prepared for the site as required by the 
Department of Toxic Substances Control (DTSC) School Property Evaluation and Cleanup Division. 
 
The site is currently an actively farmed agricultral field.  Cardno ATC (now ATC) prepared a Phase I 
Environmental Site Assessment (ESA) report for the site, dated March 5, 2014.  In the report, ATC 
identified historical usage of the site for agricultural purposes from at least 1940 to the present.  A closed 
Leaking Underground Storage Tank (LUST) site is located approximately 2,000 feet east of the site, where 
a 550-gallon and a 3,000-gallon gasoline-containing underground storage tank (UST) were present.  The 
site received regulatory closure in 1998. The Phase I report concluded that the LUST site does not 
represent a Recongized Environmental Condtion (REC) to the subject property.  No other onsite or offsite 
RECs were reported in the Phase I ESA.  
 
In December of 2016, ATC advanced soil borings SB-1 through SB-36 to 2.5 feet below ground surface 
(bgs) in a grid pattern across the site.  Soil samples were collected using a hand auger, and stored in 
eight-ounce jars.       
 
The 36 soil samples collected from 0 to 0.5 feet bgs for OCP analysis (EPA Method 8081A) were combined 
in the laboratory from four adjacent soil samples, for a total of nine composite samples and one duplicate 
sample.  The 36 soil samples collected from 2 to 2.5 feet bgs were placed on hold in the laboratory pending 
analysis of the surface samples.  Toxaphene was the only pesticide compound that exceeded its Regional 
Screening Level (RSL) for residential properties.  Due to detection of various OCPs in the 0 to 0.5-foot 
composite samples, the two-foot composite samples were also analyzed.  Toxaphene was detected at 
lower concentrations in the two-foot samples compared to the 0.5-foot samples.   
 

Nine discrete non-contiguous soil samples and one duplicate were analyzed for arsenic using EPA Method 
6010B.  The soil samples exceeded the Regional Screening Level (RSL) for residential properties.  
However, arsenic results did not exceed the DTSC-suggested background screening level of 12 milligrams 
per kilogram (mg/kg).      
 
Soil vapor samples were collected from ten direct-push boring locations at five and 10 feet bgs, respectively.  
Samples were collected following applicable DTSC and Regional Water Quality Control Board (RWQCB) 
protocols for soil vapor surveys.  The vapor samples were analyzed for methane using EPA Method 8015M.  
A maximum of 15.26 parts per million by volume (ppmv) was detected near the northeastern corner of the 
site.  This is equivalent to approximately 0.03 percent of the Lower Explosive Limit (LEL), and is not considered 
to be a hazard to the site.   
  
Each vapor sample was tested for hydrogen sulfide using a hand-held field instrument.  No hydrogen sulfide 
was detected in soil gas at the site.  
 
A Human Health Screening Evaluation was performed using soil sample results from the December 2016 site 
assessment. The assessment evaluated potential soil exposures associated with four potential receptors, 
including the hypothetical future resident, future site worker, future site student, and construction worker.  
Estimated upper-bound hazard indices ranged from 0.014 for the site worker scenario to 0.2 for the 
residential scenario.  The results of the risk assessment indicated that the presence of OCPs in soil is not 
expected to result in adverse, non-cancer health impacts to any of the potential receptors evaluated.   
 
Estimates of potential cumulative upper-bound lifetime incremental cancer risks ranged from 6.3x10-6 for 
the hypothetical future resident to 2.6x10-7 for the construction worker scenarios.  Upper-bound lifetime 
incremental cancer risk estimates for the school site receptors ranged from 1.3x10-6 to 6.9x10-7 for the site 
worker and student, respectively.  The lifetime incremental cancer risk estimate for the hypothetical 
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residential receptor exceeds the point of departure of 1x10-6 typically utilized by DTSC to determine 
whether a removal action is warranted to protect human health for unrestricted land uses.  The lifetime 
incremental cancer risk estimates for the site worker, site student, and construction worker are consistent 
with or below the 1x10-6 point of departure.  Based on the results of the risk , the concentrations of OCPs, 
including toxaphene, detected in soil samples collected during this investigation do not present a significant 
risk to future site workers, students or construction workers.  Consequently, no additional mitigation or risk 
management measures would be warranted for the proposed development and use of the property as a 
school site.   
 
A land use covenant agreement limiting the future use of the site for non-residential purposes, would be 
an appropriate risk management option.  In general, the vertical extent of toxaphene in soil appears to be 
limited to the first few feet below ground surface.  The limited vertical extent of toxaphene is consistent 
with the historical application of this now banned pesticide.  While the concentrations of toxaphene and 
other OCPs detected in soil are not anticipated to result in adverse impacts to future site workers, students, 
or construction workers, ATC recommends that a Soil Management Plan be prepared prior to initiating site 
development activities.  The Soil Management Plan would outline procedures for dust mitigation during 
earth moving and soil disturbing activities, identify specific health and safety considerations, and establish 
procedures for monitoring, sampling, and disposal or import of soil utilized during construction.   
 
ATC suggests that the proposed school site be designed to further minimize the potential for direct-contact 
with OCP impacted soil.  Representative measures may include, but are not necessarily limited to, import 
of clean, documented fill material for use in planters, playgrounds, and playing fields within the first foot of 
ground surface, and removing topsoil from planned playfield areas for use beneath asphalt-covered areas. 
These additional measures would serve to further reduce and/or eliminate exposures to residual OCPs in 
soil.   
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1.0 SITE DESCRIPTION 
The property is located at the southeast intersection of Doris Avenue and North Patterson Road in Oxnard, 
California (Figure 1). The site is a 25-acre rectangular-shaped parcel part of a larger 107.99 acre parcel 
which is identified by Ventura County’s Assessor’s Parcel Number (APN) 183-0-070-090. The site is 
currently utilized as agricultural land with no onsite structures.  
 
The surrounding area is agricultural and residential, with residences to the north of Doris Avenue and 
agricultural land to the east, south and west.  
 
 
2.0 BACKGROUND 
The site has been used for agriculture purposes from at least the 1940’s to the present. The site is currently 
used to produce row crops.  A closed Leaking Underground Storage Tank (LUST) site is located 
approximately 2,000 feet east of the site, where a 550-gallon and a 3,000-gallon gasoline-containing 
underground storage tank (UST) were present. The UST site received regulatory closure in 1998.  OSD 
intends to construct elementary and middle schools on the property.  In May of 2016, the District entered 
into an Environmental Oversight Agreement with the DTSC.  The fieldwork was completed in general 
accordance with  the Interim Guidance for Sampling Agricultural Properties (Third Revision), dated August 
7, 2008(a), and discussion with DTSC case workers.in September of 2016.   
 
 
2.1 Geology and Hydrogeology 

The site is located in the Oxnard Subbasin of the Santa Clara River Valley Groundwater Basin. The basin 
is bounded on the north by the Oak Ridge Fault, on the south by the Santa Monica Mountains, on the east 
by the Pleasant Valley and Las Posas Valley Basins, and on the west by the Pacific Ocean.    
 
The central part of the basin is overlain by Recent Alluvium.  Water-bearing sediments are beneath the 
Recent and Pleistocene soils. Groundwater flow is generally south-southwest (Department of Water 
Resources, 2003). The site is approximately 40 feet above mean sea level and the land surface slopes 
gently to the south (USGS, 1996).  Groundwater was encountered at approximately 12 feet bgs during this 
investigation.   
 
 
3.0 APPARENT PROBLEM 
Historical and current use of the property have been for agriculture. Agricultural uses may potentially 
represent an environmental concern, as the use of pesticides on the property may result in residual 
pesticides in the surface soils.  Based on the fact that future development of the property includes planned 
school sites, large areas of the site are scheduled to be disturbed by demolition, grading, and 
reconstruction.  These activities may result in the completion of ingestion, inhalation, and dermal exposure 
pathways via wind-blown dust, soil carried to different parts of the site by heavy equipment, and adhesion 
to site worker clothing.  A Site Conceptual Model indicating the potential exposure pathways is provided 
in Appendix A.      

 

4.0  SITE ASSESSMENT ACTIVITIES 
As proposed in ATC’s PEA Workplan –Proposed Elementary and Middle Schools, dated                   
September 30, 2016 (ATC, 2016), a total of 46 borings were advanced at the site (SB-1 through SB-36, 
and SV-1 through SV-10).  Soil samples were submitted to Positive Lab Service for analysis, and the soil 
vapor samples were analyzed in a mobile laboratory provided by Optimal Technology.  
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The completed scope of work is intended to address the concerns outlined in Section 3.0.  ATC’s 
justification for the locations and sampling depths selected, as well as the analyses performed are 
presented below: 

 To address potential concerns related to historical agricultural use at the site, ATC 
advanced 36 soil borings (SB-1 through SB-36), with soil samples collected at 0.5 feet and 
2.0 feet bgs at each location.  The collected samples were composited in a 4:1 ratio and analyzed 
for OCPs.  A total of nine discrete samples were also analyzed for arsenic.  To determine the 
appropriate sampling approach, ATC reviewed the DTSC’s Interim Guidance for Sampling 
Agricultural Properties. Approximately the same number of samples were proposed as 
recommended in the DTSC’s guidance, but with samples collected at 0.5 and 2.0 feet bgs would 
be an appropriate approach. 
   

 To address potential concerns related to proximity to oil fields, ATC advanced 10 soil vapor 
borings (SV-1 through SV-10), with vapor samples collected at 5 feet and 10 feet bgs at each 
location.  The vapor samples were analyzed for the presence of methane and hydrogen sulfide.  
 

A more in-depth discussion of the work performed by ATC is presented below. 

4.1 Pre-Field Activities 

A Site Health & Safety Plan (HASP) was prepared for the proposed activities to establish the personal 
health and safety procedures of ATC employees performing work at this location.  The program satisfies 
the requirements promulgated by the Occupational Safety and Health Administration (OSHA).  As part of 
the HASP, ATC personnel are appropriately trained and under a Medical Surveillance Program in 
accordance with OSHA 40 CFR 1910.120. 
 
Prior to sampling activities, Underground Service Alert (USA) was contacted for the purpose of notifying 
utility companies with subsurface lines in the site area.  No subsurface utilities were present near the 
sampling locations.   
 
4.2 Soil Sampling 

On December 14, 2016, ATC advanced 36 soil borings (SB-1 through SB-36) at the site using a hand 
auger.  The soil boring locations are shown on Figure 2.  The soil borings were advanced to a maximum 
depth of 2.5 feet bgs.  Sampling equipment was decontaminated using a three-stage wash/rinse with 
Alconox® (or equivalent) between each interval of sampling.  A duplicate soil sample was collected for 
each laboratory analysis being performed.  The samples were contained in non-preserved glass jars, 
labeled, placed in an ice-chilled cooler, and delivered to Positive Lab Service for analysis.  The collected 
soil samples were analyzed for OCP’s using EPA Method 8081A, and for arsenic using EPA Method 
6010B. 
 
4.3 Soil Vapor Sampling 

On December 13, 2016, ATC observed Cascade Drilling (Cascade) advance soil borings SV-1 through 
SV-10 at the site.  Groundwater was encountered at 12 feet bgs.  A DTSC onsite representative 
recommended vapor probes be set at five and 10 feet bgs in each boring. 
 
On December 15, 2016, ATC observed Optimal Technologies (Optimal) collect soil vapor samples from 
SV-1 through SV-10.  At each sampling location, an electric vacuum pump set to draw 0.2 liters per minute 
(L/min) of soil vapor was attached to the probe and purged prior to sample collection.  Vapor samples were 
obtained in gas-tight syringes using a three-way swage-lock valves and tubing which connects the 
sampling probe and the vacuum pump. New tubing was used at each sampling point to prevent cross- 
contamination. 
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Soil vapor samples were analyzed in an onsite mobile laboratory for methane using EPA Test Method 
8015, and for hydrogen sulfide using a hand-held field instrument (Landtec GEM2000 Plus).  
 
A replicate analysis (duplicate) was performed to evaluate the reproducibility of the sampling system and 
instrument. Blanks were run at the beginning of the day and after calibration. The blanks were collected 
using ambient air sample. The blanks checked the septum, syringe, gas chromatography (GC) Column, 
GC detector, and the ambient air. Blank results are provided with the sample results.  
 
A tracer compound (isobutane) was applied to the soil gas probes at each point of connection in which 
ambient air could enter the sampling system. These points included the top of the sampling probe where 
the tubing meets the probe connection, and the surface bentonite seals.  None of the collected soil vapor 
samples contained detectable concentrations of isobutane, suggesting ambient air did not dilute the 
collected samples.     
 
All sampling equipment was decontaminated between boring and sample locations.  Following completion 
of the sampling activities, each boring was subsequently destroyed in accordance with State Water 
Resources Control Board regulations.  
 
Soil vapor locations are shown on Figure 2. 
 
4.4 Analytical Results 

Laboratory analytical results for collected soil and soil vapor samples are discussed below and 
summarized on Tables 1 and 2.  Copies of the laboratory analytical reports are provided in Appendix B.  
 
Historical Agricultural Use Concerns 
Soil borings SB-1 through SB-36 were analyzed to evaluate potential contamination of soils extending to 
a depth of 0.5 feet bgs for OCPs and arsenic related to historical agricultural usage of the site.  Nine 
discrete soil samples were analyzed for arsenic, while soil samples collected for OCP analysis were 
combined into four-point composite samples (COMP 1 through COMP 9) at each depth (soil was not 
composited across multiple depths).   
 
The OCPs alpha and gamma-chlordane, 4,4’-DDD 4,4’-DDE, 4,4’-DDT, methoxychlor, dieldrin, and endrin, 
were detected below their respective Regional Screening Levles (RSL’s) in the composite soil samples 
collected at 0.5 feet (COMP 1 through COMP 9).  Toxaphene was detected above its RSL in all nine 
samples plus the duplicate, at a maximum concentration of 2,510 µg/kg in sample COMP 9.  Due to the 
toxaphene detections above its respective RSL, ATC instructed the laboratory to analyze the two-foot 
depth samples.  Toxaphene was detected below its RSL in five of the nine soil samples, and at 
concentrations less than the corresponding 0.5-foot samples in the remaining four composite two-foot 
depth samples.  
 
Arsenic was detected in all of the collected soil samples at concentrations ranging from 3.01 to 3.76 mg/kg.  
It is ATC’s opinion that the arsenic concentrations in soil samples collected appear to represent naturally-
occurring background concentrations.  The DTSC-accepted background concentration for arsenic in the 
Southern California Region is 12 mg/kg (DTSC, 2008b). 
 

4.4.1 Soil Vapor Results 
 
The site is located within the eastern portion of the West Montalvo Oil Field.  There are no current or 
historic oil production wells located within 1,500 feet of the site.  In order to assess potential concerns 
related to historical oil field production activities in the West Montalvo Oil Field, ten soil vapor probes      
(SV-1 through SV-10) were advanced to 10 feet bgs.  Soil vapor samples were collected from each soil 
vapor probe at depths of 5 and 10 feet bgs.  Methane was detected in soil vapor samples collected at 5 
feet bgs in four vapor probes (SV-2, SV-3, SV-5, and SV-9) at concentrations ranging from 10.28 to 15.26 
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ppmv.  Methane was detected in one soil sample collected at a depth of 10 feet bgs (SV-4) at a 
concentration of 14.22 ppmv.  The concentrations of methane detected in soil vapor are less than 0.03% 
of the lower explosive limit (LEL).  Hydrogen sulfide was not detected in any of the soil vapor samples 
collected at the site.  These observations suggest that the methane and hydrogen sulfide potentially 
associated with the West Montalvo Oil Field do not pose a significant threat to future building occupants 
and do not warrant additional mitigation.   
 
4.5 Quality Assurance/Quality Control 

The samples collected for this PEA investigation were submitted to Positive Lab Service of Los Angeles, 
California for analysis.     

The field data and analytical data were reviewed to attempt to ensure that the field measurements and 
quality control analyses were properly performed and documented.  The field data sheets and chain of 
custodies were reviewed for completeness and accuracy.   

One duplicate sample and one equipment blank sample were collected for this scope of work. The 
percentage difference between samples and duplicates was within acceptable ranges.  The equipment 
blank sample was non-detect for all tested analytes, as summarized on Table 3.  

Surrogate recoveries were within the acceptance criteria and all sample batches were generally within the 
acceptable range for matrix spike and/or matrix spike duplicate results in the laboratory.  Any discrepancies 
were discussed and addressed by the laboratory.  Proper sampling, chain-of-custody, and cooling 
protocols were conducted throughout the investigation. 

Based on the quality assurance/quality control analysis, the results are consistent with proper field and 
laboratory results observed in similar field conditions.  

As reported by the laboratory, analysis of the two-foot depth samples was two days outside holding time.  
The analysis was requested over the Holidays. 

All laboratory analytical reports, including QA/QC analysis, are included in Appendix B. 

 

5.0 HUMAN HEALTH SCREENING EVALUATION 
5.1 Introduction 

The PEA screening evaluation for human health effects involves identifying potential chemicals of concern, 
and comparing a calculated dose for these chemicals to health-based levels developed by EPA and DTSC.  
For the purpose of the PEA screening evaluation, potential exposures, doses, and risks were evaluated 
for four potential onsite receptors, including hypothetical resident, future school worker, future student, and 
construction worker exposure scenarios.  For the purpose of this analysis, the human health screening 
evaluation was performed utilizing data obtained from the December 2016 site assessment.   

Exposure to chemicals can only occur if there is a complete pathway by which chemicals in site soil, water, 
or air can be contacted by humans.  Therefore, the evaluation of exposure pathways is the first step in the 
human health screening evaluation.  Potential dose and risk are then calculated based on an evaluation 
of potential exposure concentrations of chemicals of concern, and the toxicity of the chemicals.  The 
findings of the human health screening evaluation are summarized in the risk characterization summary.  
The uncertainty section presents factors in the risk assessment that may result in an overestimation or 
underestimation of risk for risk management consideration.  Risk and hazard estimates based on the use 
of the maximum detected concentrations of constituents in soil are also presented in the discussion of 
uncertainty. 
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5.2 Exposure Pathways and Media of Concern 

5.2.1 Conceptual Site Model 
 
As discussed in Section 2.0, the site has been used for agriculture purposes since at least the 1940s and 
is currently used to produce row crops.  A closed Leaking Underground Storage Tank (LUST) site is 
located approximately 2,000 feet east of the site, where a 550-gallon and a 3,000-gallon gasoline-
containing underground storage tank (UST) were present. The UST site received regulatory closure in 
1998.  The OSD intends to construct elementary and middle schools on the property.  In May of 2016, the 
OSD entered into an Environmental Oversight Agreement with the DTSC.  While specific plans and details 
regarding the proposed facilities have not been prepared, ATC anticipates that the development will 
include construction of buildings, parking lots, playfields, hardcourts, and common space areas.   

Following development, it is anticipated that only limited portions of the site would be exposed and 
available for contact by future students and school workers.  The potential for direct contact with soil under 
anticipated future site conditions is expected to be minimal.  Consistent with agency guidance for baseline 
risk assessments, it was assumed that the site will be uncovered and that bare soils will be available for 
contact for the purpose of the screening human health evaluation.  Consequently, children attending the 
school, certain school staff, and workers engaged in construction activities could potentially be exposed 
to site chemicals through incidental ingestion, dermal contact, and inhalation of vapors and particulates 
from chemicals in soil.  In accordance with PEA guidance, exposures to chemicals at the site were 
evaluated assuming hypothetical residential exposures.  Potential school staff, students, and construction 
worker exposures were also evaluated for the same exposure pathways.   

The conceptual site model (CSM) for the site is included in Appendix A. 

5.2.2 Soil Exposure Pathways 
 
Chemicals detected in soil at the site include OCPs and arsenic.  While the post-development conditions 
(i.e., presence of flatwork and buildings over the majority of the site surface) would serve to limit the 
frequency or duration of potential soil exposure pathways, potential contact with soil by students, staff, and 
or construction workers may occur in the future.  For chemicals in soil, potentially complete exposure 
pathways include dermal contact with soil and incidental ingestion of soil. 

5.2.3 Water Exposure Pathways 
 
The shallow groundwater is not a current or proposed source of drinking water for the site.  Therefore, the 
groundwater exposure pathway is considered to be an incomplete exposure pathway for the purpose of 
this screening health risk assessment.  No permanent surface water bodies occur on the site or in the near 
vicinity of the site.  Therefore, exposures to surface water were not evaluated. 

5.2.4 Air Exposure Pathways 
 
For chemicals in soil, potential exposure may occur as a result of particulate erosion from the soil surface and 
subsequent suspension of particulates in air.  This process and the resulting exposure is often referred to as 
the fugitive dust exposure pathway.  The site is currently undeveloped and future site grading and construction 
activities could result in the generation of fugitive dust.  In addition, it is anticipated that relatively small areas 
of the site will be reserved for open play areas that could potentially result in the generation of fugitive dust.  
Based on this information, potential exposures to chemicals through the fugitive dust pathway warrant 
quantitative evaluation for the chemicals of potential concern (COPCs) at the site. 
 
The results of soil vapor sampling performed at the site did not indicate the presence of methane or 
hydrogen sulfide at concentrations that would represent a vapor intrusion threat or a risk of fire or 
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explosion.  Consequently, potential exposure to methane and hydrogen sulfide in indoor and outdoor air 
are not considered to represent complete exposure pathways at this time.   

5.2.5 Summary of Selected Exposure Pathways 
 
For the purpose of this PEA screening evaluation, receptors including a hypothetical resident, future school 
worker, future student, and construction worker were assumed to be exposed to organochlorine pesticides in 
site soil through direct dermal contact, incidental ingestion, and inhalation of airborne particulates (i.e. fugitive 
dust).   

5.3 Selection of Chemicals of Potential Concern 

Chemicals of Potential Concern (COPCs) include constituents that are present in soil that may result in 
adverse health effects under the defined conditions of exposure.  The PEA sampling activities included 
analysis for arsenic, a naturally-occurring element that may also be associated with historical arsenic-
based pesticides, and organochlorine pesticides (OCPs).  Table 1 summarizes the laboratory analytical 
results for arsenic and OCPs detected in soil at the site.  Appendix C, Table C-1 presents the same data 
but also includes a descriptive statistical summary of the COPCs that were detected in soil samples 
obtained as a component of the PEA investigation.  Specifically, Table C-1 includes a summary of the 
number of soil samples analyzed (including duplicates), frequency of detection, range of non-detect 
values, minimum and maximum detected concentrations, and the arithmetic mean for each chemical 
detected. 
 
Arsenic detected in soil was evaluated to determine if the concentrations detected were consistent with 
“background” conditions (i.e., conditions unaffected by site-related activities).  Arsenic was detected in soil 
at concentrations ranging from 3.01 to 3.76 mg/kg.  The concentrations of arsenic are below the DTSC 
established background screening value of 12 mg/kg (DTSC, 2008b).  Based on this information, arsenic 
is considered to be present at concentrations within the range of anticipated background concentrations 
and was excluded from quantitative analysis in the screening health risk assessment.   
 
All other COPCs that were detected in soil for which relevant toxicological evaluations have been 
performed were retained for quantitative analysis in the screening health risk assessment.   
 
The concentrations of COPCs at specific exposure points will vary over space and time.  However, a single 
estimate of an Exposure Point Concentration (EPC) is required for risk assessment calculations 
(USEPA, 1989).  This single value must be representative of the average concentration to which a person 
would be exposed over the duration of the exposure.  EPCs generally are estimated using either measured 
concentrations in environmental media or developed using fate and transport models.  For COPCs in soil, 
the maximum concentration of each COPC detected in soil was utilized to represent the EPC in this 
analysis.  Use of the maximum concentration as the basis for the EPC represents a conservative and 
health-protective assumption and is consistent with DTSC guidance for PEA screening evaluations.   
 

5.4 Exposure Parameters 

Exposure parameters are quantitative estimates of the frequency, duration, and magnitude of exposure to 
soil based on information contained in DTSC and USEPA guidance, as well as professional judgment. The 
exposure parameters were selected from DTSC (2014) and USEPA (2009 and 2011) guidance.  
Appendix C, Table C-2 presents the exposure assumptions that were used in this screening health risk 
assessment for the residential receptor, occupational worker, and construction worker.  
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5.4.1 Common Exposure Parameters 
 
The exposure frequency represents the number of days a year a receptor may be expected to be exposed 
to COPCs. The exposure frequency for residential receptors is 350 days per year, which is assumed to be 
7 days per week for 50 weeks per year (DTSC, 2014). The exposure frequency for the site worker and 
student is assumed to be 180 days per year, consistent with a typical school schedule.  The exposure 
frequency for the construction worker is 250 days per year, which assumes 5 days per week for 50 weeks 
per year (DTSC, 2014). 
 
The exposure duration for child residential receptors is 6 years and for an adult resident is 20 years 
(DTSC, 2014).  The exposure durations for the site worker and construction worker are 25 years and 1 
year, respectively (DTSC, 2014).  The exposure duration for the student was assumed to be 9 years, 
representing attendance from kindergarten through 8th grade (i.e, from age 5 through age 13).  The 
average body weight for an adult receptor is 80 kilograms (kg) and for a child resident is 15 kg (DTSC, 
2014).  An average body weight of 35 kg was assumed for the student receptor.  This value represents 
the average body weight of a student between the ages of 5 and 14 (OEHHA, 2004).   
 
The averaging time parameter averages exposure over a period of time.  For non-carcinogenic effects, 
the averaging time is based on the exposure duration multiplied by 365 days per year. The averaging time 
for non-carcinogenic effects for a child residential receptor is 2,190 days, for an adult residential receptor 
is 7,300 days, for a site worker is 9,125 days, and for a construction worker is 365 days (DTSC, 2014). 
The averaging time for non-carcinogenic effects for the student receptor is 3,285 days, reflecting a nine 
year period of attendance.  The averaging time for carcinogenic effects is based on a lifetime exposure of 
70 years multiplied by 365 days/year for 25,550 days (DTSC, 2014).  When calculating carcinogenic risk, 
the total intake of a chemical over a lifetime is used.  For the residential exposure scenario, the total 
chemical intake includes the sum of the intake for 6 years as a child and 20 years as an adult.   
 

5.4.2 Inhalation Exposure Parameters 
 
The exposure time represents the amount of time in a day that a receptor may be exposed to either fugitive 
dust via inhalation, ambient air, or indoor air.  The exposure time for a residential receptor assumes a full 
day (24-hour) exposure.  The exposure time for site worker, student, and construction worker assumes an 
8 hour day (DTSC, 2014).   
 

5.4.3 Incidental Soil Ingestion Exposure Parameters 
 
The ingestion rate represents the amount of soil a receptor may accidently ingest in a day at the site. The 
ingestion rate for an adult residential receptor is 100 milligrams per day (mg/day) and 200 mg/day for a 
child resident.  The student soil ingestion rate utilized in this analysis is 72 mg/day.  This value reflects the 
average soil ingestion rate based on the fraction of time spent at school (59%) and the age-specific soil 
ingestion rates of 200 mg/day for ages 5 and 6 and 100 mg/day for ages 7 through 14 (OEHHA, 2004).   
The ingestion rate for an occupational worker assumes 100 mg/day, and a construction worker is 330 
mg/day (DTSC, 2014). 
 

5.4.4 Dermal Contact with Soil Exposure Parameters 
 
The skin surface area represents how much skin is exposed for dermal contact with soil. The surface area 
is 6,032 square centimeters (cm2) for the adult residential receptor, site worker, and construction worker 
and 2,900 cm2 for a child residential receptor (DTSC, 2014).  
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The soil-to-skin adherence factor represents how much soil will remain on the skin after direct contact with 
the soil is no longer available. The soil-to-skin adherence factor is 0.2 milligrams per square centimeter 
per day (mg/cm2-day) for the child resident, site worker and student receptors (DTSC, 2014).  Soil-to-skin 
adherence factors of 0.07 and 0.8 mg/cm2-day mg/cm2-day were used for the adult residential receptor 
and construction worker, respectively (DTSC, 2014).  
 

5.4.5 Particulate Emission Factor 
 
The particulate emission factor (PEF) relates the contaminant concentration in soil with the concentration 
of respirable particles in the air due to fugitive dust emissions from the surface of the site (USEPA, 1991b). 
DTSC recommended a PEF default value of 1 x 106 m3/kg. 
 

 For the purpose of this analysis, default assumptions recommended by EPA and DTSC were 
used along with the default PEF.  The calculations are provided in Appendix C, Table C-4.   
The use of default PEF value for construction worker to all receptors results in more 
conservative (i.e., higher) risk estimates for dust inhalation.  

 
 
5.5 Toxicity Values and Summary Tables 

The toxicity assessment characterizes the relationship between the magnitude of exposure to a COPC 
and the nature and magnitude of adverse health effects that may result from such exposure.  For purposes 
of calculating exposure criteria to be used in risk assessments, adverse health effects endpoints are 
classified into two broad categories: non-carcinogenic and carcinogenic.  Toxicity values/exposure criteria 
are generally developed based on the threshold approach for non-carcinogenic effects and the non-
threshold approach for carcinogenic effects.  Toxicity values may be based on epidemiological studies, 
short-term human studies, or subchronic or chronic animal data. 

5.5.1 Carcinogenic Effects 
   
In human health risk assessment, a slope factor is used to estimate an upper-bound probability of an 
individual developing cancer as a result of a lifetime of exposure to a particular level of a potential 
carcinogen.  Specifically, a slope factor is a plausible upper-bound estimate of the probability of a response 
per unit intake of a chemical over a lifetime and is usually the 95% Upper Confidence Limit (UCL) of the 
slope of the dose-response curve expressed in (mg/kg-day)–1 for non-inhalation pathways and (μg/m3)–1 
for inhalation pathways.  

For carcinogenic COPCs, toxicity criteria were selected from the Office of Environmental Health Hazard 
Assessment (OEHHA) Toxicity Criteria Database.  If no OEHHA toxicity criteria were available, toxicity 
criteria were selected from USEPA Integrated Risk Information System (IRIS) (EPA, 2017) or USEPA 
Regional Screening Level Table (USEPA, 2016). Carcinogenic toxicity criteria for the COPCs are 
presented in Appendix C, Table C-3. 

5.5.2 Non-Carcinogenic Effects 
 
For the evaluation of non-carcinogenic effects, chronic reference doses (RfDs) for the ingestion route and 
reference concentrations (RfCs) for the inhalation route are used.  A chronic RfD, expressed in milligrams 
per kilogram per day or mg/kg-day, is an estimate of a daily exposure level for the human population, 
including sensitive subpopulations that are likely to be without appreciable risk of deleterious effects during 
a lifetime. The RfC is expressed in units of micrograms of chemical per cubic meter of air (µg/m3) and is 
an estimate of the maximum air concentration that can be present over a specified time period without an 
appreciable risk of deleterious effects. Chronic reference doses and reference concentrations are 
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generally used to evaluate the potential non-carcinogenic effects associated with exposure periods 
between 6 years and a lifetime.  Non-carcinogenic toxicity criteria for the COPCs are presented in 
Appendix C, Table C-3.  
 
For non-carcinogenic COPCs, toxicity criteria were selected according to the following hierarchy of 
sources: 
 

 The OEHHA’s chronic reference exposure levels (RELs) or RfDs from the OEHHA Toxicity Criteria 
Database (OEHHA, 2017). 

 The RfDs/RfCs from IRIS (USEPA, 2017).   
 USEPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs), as provided for specific 

chemicals in the USEPA, Regional Screening Level Table (USEPA, 2016); and 
 
When available, child-specific RfDs were utilized in this analysis.  Child-specific RfDs were identified for 
chlordane and methoxychlor only.  Other toxicity values, as provided for specific chemicals in the USEPA 
Regional Screening Level Table (USEPA, 2016).  Other sources referenced in the USEPA tables include 
Minimal Risk Levels (MRLs) from the Agency for Toxic Substances Disease Registry (ATSDR); values 
from the National Center for Environmental Assessment (NCEA); values from New Jersey Department of 
Environmental Protection (NJDEP); and values from USEPA Health Effects Assessment Summary Tables 
(HEAST). 

5.6 Risk Characterization Summary 

In this section of the screening health risk assessment, toxicity and exposure assessments were integrated 
into quantitative expressions of non-carcinogenic hazards and carcinogenic risks.  As was previously 
discussed, the exposure and risk assessment methodology utilized in this analysis accounts for potential 
exposure to all COPCs.   
 
The estimates of hazard and risk for individual COPCs and exposure pathways are presented numerically 
in Appendix C, Tables C-5 through C-16.  Summaries of the hazard quotients for the residential, site 
worker, student, and construction worker scenarios are presented in Tables C-17, C-19, and C-21, and 
C-23, respectively.  Summaries of the lifetime incremental cancer risks for the residential, site worker, 
student, and construction worker scenarios are presented in Tables C-18, C-20, C-22, and C-24, 
respectively.  Table C-25 provides a summary of estimated cumulative hazard indices and lifetime 
incremental cancer risks for each potential receptor.   
 
The following sections provide a summary overview of the cumulative hazard indices and lifetime 
incremental cancer risks associated with the exposure scenarios that were quantified as a component of 
this evaluation.   

5.6.1 Non-Carcinogenic Health Effects 
 
Potential non-carcinogenic effects are typically evaluated by comparing exposure over a specified time 
period with a reference dose derived for a similar exposure period.  This ratio of exposure (dose or 
concentration) to toxicity is referred to as a Hazard Quotient (HQ).  The HQ was calculated as follows for 
each COPC: 
 
Inhalation Pathways: 

i

i
i RfC

AAC
HQ 

 
Ingestion and Dermal Pathways: 
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where: 

 HQi  = Hazard quotient for chemical “i” (unitless); 
 AACi  = Average air concentration for chemical “i” (μg/m3);  

RfCi  = Inhalation reference concentration for chemical “i” (μg/m3);  
ADDi  = Average daily dose for chemical “i” (mg/kg); and 
RfDi  = Reference dose for chemical “i” (mg/kg). 

 
In cases where individual COPCs potentially act on the same organs or result in the same health endpoint 
(e.g., respiratory irritants), potential additive effects may be addressed by calculating a hazard index (HI) 
as follows: 





n

i
iientHazardQuotxHazardInde

1  
 where: i = specific health endpoint 
 
A HI or HQ (for effects which are not additive) of less than or equal to 1 (referred to herein as the 
significance threshold) indicates acceptable levels of exposure for COPCs having an additive effect.  In 
this analysis, a HI was calculated by summing the HQs for all COPCs, regardless of toxic endpoint, as 
recommended by agency guidance (USEPA, 1989).  This approach is generally believed to overestimate 
the potential for non-carcinogenic health effects due to simultaneous exposure to multiple chemicals 
because it does not account for different toxic endpoints (USEPA, 1989).  
 
It should be noted that HQs or HIs greater than 1 do not necessarily mean that adverse health effects will 
be observed.  A substantial margin of safety has been incorporated into some of the RfDs and RfCs 
developed for the COPCs. Therefore, for these chemicals, adverse health effects may not be observed 
even if the HQ or HI is much larger than 1. 
 
The following paragraphs summarize the results of the non-carcinogenic risk characterization for each 
receptor evaluated.  The non-cancer hazards estimated for each chemical and exposure pathway 
evaluated are presented in Appendix C, Tables C-14, C-16, and C-18 for the residential, occupational 
worker, and construction worker, respectively.   
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Residential Receptor 
The non-cancer HQs and HIs associated with potential exposure by the hypothetical onsite residential 
receptors are summarized in Table C-17.  Non-cancer HQs for incidental ingestion of soil, dermal contact 
with soil, and inhalation of fugitive dust are presented in Tables C-5 (Incidental Ingestion), C-6 (Dermal 
Contact), and C-7 (Inhalation of Fugitive Dust).  The non-cancer HI for hypothetical residential receptors 
exposed to all of the COPCs in soil at the site is 0.2. This value is below the acceptable HI of 1.0.  
Consequently, potential exposure to the COPCs in soil would not be expected to result in adverse non-
cancer health effects for this receptor.      
 
Site Worker 
The non-cancer HQs and HIs associated with potential exposure by onsite occupational workers are 
summarized in Table C-19.  Non-cancer HQs for incidental ingestion of soil, dermal contact with soil, and 
inhalation of fugitive dust air are presented in Tables C-8 (Incidental Ingestion), C-9 (Dermal Contact), 
and C-10 (Inhalation of Fugitive Dust).  The non-cancer HI for site workers potentially exposed to all of the 
COPCs in soil at the site is 0.014.  This value is below the acceptable HI of 1.0.  Consequently, potential 
exposure to the COPCs in soil would not be expected to result in adverse non-cancer health effects for 
this receptor.     
 
Student 
The non-cancer HQs and HIs associated with potential exposure by students are summarized in Table 
C-21.  Non-cancer HQs for incidental ingestion of soil, dermal contact with soil, and inhalation of fugitive 
dust air are presented in Tables C-11 (Incidental Ingestion), C-12 (Dermal Contact), and C-13 
(Inhalation of Fugitive Dust).  The non-cancer HI for students potentially exposed to all of the COPCs in 
soil at the Site is 0.019.  This value is below the acceptable HI of 1.0.  Consequently, potential exposure 
to the COPCs in soil would not be expected to result in adverse non-cancer health effects for this 
receptor.     
 
Construction Worker 
The non-cancer HQs and HIs associated with potential exposure by an onsite construction worker are 
summarized on Table C-23.  Non-cancer HQs for incidental ingestion of soil, dermal contact with soil, and 
inhalation of fugitive dust are presented in Tables C-14, C-15, and C-16, respectively.  The non-cancer HI 
for construction workers exposed to all of the COPCs in soil at the site is 0.067.  This value is below the 
acceptable HI of 1.0.  Consequently, potential exposure to the COPCs in soil would not be expected to 
result in adverse non-cancer health effects for this receptor.        

5.6.2 Carcinogenic Health Effects 
 
Carcinogenic risks are estimated as the incremental probability of an individual developing cancer over a 
lifetime as a result of exposure to a potential carcinogen. The slope factor (SF) converts estimated daily 
intakes averaged over a lifetime of exposure to incremental risk of an individual developing cancer 
(USEPA, 1989).  This carcinogenic risk estimate is generally an upper-bound value since the slope factor 
is often a 95% UCL of probability of response based on experimental animal data.  For inhalation 
exposures, the Inhalation Unit Risk (IUR) is used to estimate an upper-bound probability of an individual 
developing cancer as a result of a lifetime exposure.  The IUR is a concentration-based estimate of 
carcinogenic potency and is expressed as risk over time (μg/m3).  Lifetime Incremental Cancer risks for 
COPCs were calculated as follows: 
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Inhalation Pathways: 

iii IURLACCR   
 
Ingestion and Dermal Pathways: 

iii SFLDDCR   
where: 

 CRi  = Lifetime Incremental Cancer risk for chemical “i” (unitless); 
 LACi  = Lifetime air concentration for chemical “i” (μg/m3);  

IURi  = Inhalation unit risk factor for chemical “i” (μg/m3)-1;  
LDDi  = Lifetime daily dose for chemical “i” (mg/kg-day); and 
SFi  = Slope factor for chemical “i” (mg/kg-day)-1. 

 
The estimated excess cancer risks for each chemical are summed regardless of toxic endpoint to estimate 
the total excess cancer risk for the exposed individual: 
 





n

i
iCRCR

1  
 where: i = specific health endpoint 
 
The USEPA and CalEPA have defined what is considered to be an acceptable level of risk in similar, 
though slightly different ways.  The USEPA considers one in one-million (1×10-6) to one in ten thousand 
(1×10–4) to be the target range for acceptable risk (USEPA, 1990a, 1990b). Estimates of lifetime excess 
cancer risk associated with exposure to chemicals of less than 1×10-6 are considered de minimis, a risk 
level that is so low as to not warrant any further investigation or analysis (USEPA, 1990a).  The DTSC 
also generally targets the same range for acceptable risks, but typically utilizes the 1×10-6 risk estimate as 
the point of departure for current or prospective school sites.  
 
The following sections summarize the results of the carcinogenic risk characterization for each receptor 
evaluated. The lifetime incremental cancer risks estimated for each chemical and exposure pathway 
evaluated are presented in Appendix C, Tables C-18, C-20, C-22, and C-24 for the residential, site 
worker, student, and construction worker receptors, respectively.   
  
Residential Receptor 
The cancer risks associated with potential exposure by the onsite residential receptors are summarized 
on Table C-18.  Cancer risks for incidental ingestion of soil, dermal contact with soil, and inhalation of 
fugitive dust are presented in Tables C-5, C-6, and C-7, respectively.  
 
The upper-bound cumulative lifetime incremental cancer risks for residential receptors potentially exposed 
to all of the COPCs in soil at the Site is 6.3 x 10-6.  Approximately 86% of the lifetime incremental cancer 
risk estimate is associated with incidental ingestion of soil.  Toxaphene accounts for approximately 80% 
of the cumulative lifetime incremental cancer risk estimate.  The calculated lifetime incremental cancer risk 
for this receptor is greater than 1 x 10-6.  This finding suggests that under current conditions, the site would 
not be suitable for residential or unrestricted uses.   
 
Site Worker 
The upper-bound cumulative lifetime incremental cancer risks associated with potential exposure by site 
workers are summarized on Table C-20.  The upper-bound cumulative lifetime incremental cancer risks 
for incidental ingestion of soil, dermal contact with soil, and inhalation of fugitive dust are presented in 
Tables C-8, C-9, and C-10, respectively.   
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The upper-bound cumulative lifetime incremental cancer risks for the site worker potentially exposed to all 
of the COPCs in soil at the site is 1.3 x 10-6.  Approximately 62% of the lifetime incremental cancer risk 
estimate is associated with incidental ingestion of soil, while the balance of the risk estimate is associated 
with dermal contact with soil.  Toxaphene accounts for approximately 80% of the cumulative lifetime 
incremental cancer risk estimate.  The calculated lifetime incremental cancer risk for this receptor is 
consistent with the 1x10-6 point of departure and no additional action is warranted for this receptor.   
 
Student 
The upper-bound cumulative lifetime incremental cancer risks associated with potential exposure by an 
onsite student are summarized on Table C-22.  The upper-bound cumulative lifetime incremental cancer 
risks for incidental ingestion of soil, dermal contact with soil, and inhalation of fugitive dust are presented 
in Tables C-11, C-12, and C-13, respectively.  
 
The upper-bound cumulative lifetime incremental cancer risks for the student receptor potentially exposed 
to all of the COPCs in soil at the site is 6.9 x 10-7.  The calculated lifetime incremental cancer risk for this 
receptor is less than 1 x 10-6.  Consequently, potential exposures to future students do not warrant 
additional action.   
 
Construction Worker 
The upper-bound cumulative lifetime incremental cancer risks associated with potential exposure by an 
onsite construction worker are summarized on Table C-24.  The upper-bound cumulative lifetime 
incremental cancer risks for incidental ingestion of soil, dermal contact with soil, and inhalation of fugitive 
dust are presented in Tables C-14, C-15, and C-16, respectively.  
 
The upper-bound cumulative lifetime incremental cancer risks for construction worker receptor potentially 
exposed to all of the COPCs in soil at the site is 2.6 x 10-7.  The calculated lifetime incremental cancer risk 
for this receptor is less than 1 x 10-6.  Consequently, potential exposures associated with construction 
activities do not warrant additional action.  
 
5.7 Uncertainty Analysis 

There is a certain degree of uncertainty in estimating exposures to chemicals in the environment. To 
account for these uncertainties, the risk assessment methodology was designed to be conservative.  
Where values are uncertain because of a lack of site-specific data, regulatory agency default values and/or 
conservative values were used.  Specific sources of conservatism associated with this screening health 
risk assessment are discussed below: 
 

 The exposure point concentrations utilized in this assessment were based on the maximum 
concentration of a COPC detected in soil.  Use of the maximum detected concentration as an 
exposure point concentration provides the highest plausible estimate of exposure and associated 
hazard or risk.  Cumulative estimates of hazard and risk are considered to be theoretical and 
actual cumulative hazards and risks are likely to be lower than the values derived from this 
analysis.    

 The exposure assessment performed as a component of this analysis incorporates a number of 
assumptions regarding the current or future presence of receptors and the frequency and duration 
of activities that may result in exposure to the receptors.  The exposure factors utilized in 
calculating exposures and risks are intended to provide reasonable upper-bound estimates for the 
receptors and exposure pathways considered.  While these assumptions are unlikely to 
underestimate exposure and risk, alternative assumptions based on average or most-likely 
conditions could yield lower estimates of exposure and risk.  For example, the actual period of 
time that a residential receptor, site worker, or construction worker would be involved in direct 
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contact with soils is anticipated to be substantially less than the exposure frequency and duration 
utilized in this assessment.   

 Some of the toxicity values utilized in this assessment involve the extrapolation of results from 
animal studies.  When the results of these animal studies are extrapolated to humans, safety 
factors or other conservative assumptions are typically applied to ensure that human health effects 
are not underestimated.  For carcinogenic effects, the risk assessment methodology assumes the 
absence of a threshold dose.  In essence, this means that exposure to any quantifiable amount of 
a carcinogenic compounds would result in an estimated risk.   

 Exposures and associated risks resulting from contact with multiple COPCs were conservatively 
assumed to be additive, without regard to specific health effects endpoints (e.g., target organs, 
tumor type, toxic endpoint, or mode of action).  If the health effects endpoints were considered, 
the cumulative risks would be lower than the values presented in this assessment.   

 Exposure point concentrations for COPCs in fugitive dust were estimated utilizing a standardized 
equation for wind erosion.  While this approach is reasonable in the absence of suitable data 
derived from air sampling and gravimetric analysis, the actual concentrations of dust may be 
different.  In general, the estimated concentrations of COPCs in fugitive dust predicted in this 
assessment are anticipated to be higher than the actual concentrations.   

 Laboratory analytical data for all sampled OCPs included composite, rather than discrete samples.  
While the use of composite sample results could influence the statistical evaluation for specific 
COPCs, for the purpose of this analysis, the potential impact is not considered to be significant.   

 This assessment presumes that all areas of the site would be potentially available for contact by 
the residents, site workers and construction workers.  This assumption does not account for the 
future presence of engineered surfaces, buildings, or the presence of vegetation across the site 
that could serve to further reduce potential exposures or potentially eliminate certain exposure 
pathways.   

 
6.0 ECOLOGICAL SCREENING EVALUATION 
The DTSC requested an ecological screening evaluation of the active agricultural site where proposed 
elementary and middles schools are to be built.  ATC contracted with Rincon Consultants (Rincon) of 
Ventura, California to perform the evaluation.  Rincon concluded that no biologically sensitive resources 
were present at the site due to a lack of undisturbed natural habitat.   A copy of the report is provided in 
Appendix D. 
 
 
7.0 CONCLUSIONS 
7.1 Soil Media 

Shallow soil samples were collected in a grid pattern across the approximate 25-acre site.  A total of 36 
soil borings (SB-1 through SB-36) were advanced to maximum depths of two feet bgs, and composited 
into nine samples for both the 0.5 and 2.0 feet bgs sampling intervals.  Two constituents, arsenic and 
toxaphene, were detected in soil at concentrations in excess of DTSC and/or EPA health-based screening 
levels for residential land use.  Toxaphene was detected in shallow soil across the site at relatively 
consistent concentrations, and its presence appears to be related to historical agricultural applications.  
The concentrations of arsenic detected in soil were determined to be consistent with background 
concentrations of this naturally-occurring element.   
 
Ten soil vapor probes (SV-1 through SV-10) were advanced to 10 feet bgs, and soil vapor samples were 
collected at depths of 5 and 10 feet bgs.  Methane was detected in soil vapor samples collected at 5 feet 
bgs in four vapor probes (SV-2, SV-3, SV-5, and SV-9) at concentrations well below ten percent LEL 
Hydrogen sulfide was not detected in any of the soil vapor samples collected at the site.  These 
observations suggest that the methane and hydrogen sulfide potentially associated with the West Montalvo 
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Oil Field do not pose a significant threat to future building occupants and do not warrant additional 
mitigation.   
 
A screening health risk assessment was performed for all OCPs detected in soil.  The assessment 
evaluated potential soil exposures associated with three potential receptors, including the hypothetical 
future resident, site worker, and construction worker.  Estimated upper-bound hazard indices ranged from 
0.014 for the site scenario to 0.2 for the residential scenario.  Cumulative hazard indices for the site student 
and construction worker were 0.019 and 0.067, respectively.  The results of the risk assessment indicated 
that the presence of OCPs in soil is not expected to result in adverse, non-cancer health impacts to any 
of the potential receptors evaluated.   
 
Estimates of potential cumulative upper-bound lifetime incremental cancer risks ranged from 6.3x10-6 for 
the hypothetical future resident to 2.6x10-7 for the construction worker scenarios.  The lifetime incremental 
cancer risk estimate for the hypothetical residential receptor exceeds the point of departure of 1x10-6 
typically utilized by DTSC to determine whether a removal action is warranted to protect human health for 
unrestricted land uses.  Upper-bound lifetime incremental cancer risk estimates for the school site 
receptors ranged from 1.3x10-6 to 6.9x10-7 for the site worker and student, respectively.  The lifetime 
incremental cancer risk estimates for the site worker, site student, and construction worker are consistent 
with or below the 1x10-6 point of departure.  Based on the results of the risk , the concentrations of OCPs, 
including toxaphene, detected in soil samples collected during this investigation do not present a significant 
risk to future site workers, students or construction workers.  Consequently, no additional mitigation or risk 
management measures would be warranted for the proposed development and use of the property as a 
school site.   
 
 
 
8.0 RECOMMENDATIONS 
The results of the screening health risk assessment indicate that the lifetime incremental cancer risk 
estimate for the hypothetical residential receptor exceeds the point of departure of 1 x 10-6 utilized by 
DTSC.  In the event that unrestricted use of the property is desired, consideration should be given to 
performing removal or remedial actions designed to reduce the concentrations of toxaphene in soil to 
levels that are suitable for residential use.  Alternatively, a land use covenant agreement, limiting the future 
use of the site for non-residential purposes, would be an appropriate risk management option.  In general, 
the vertical extent of toxaphene in soil appears to be limited to the first few feet below ground surface.  The 
limited vertical extent of toxaphene is consistent with the historical application of this now banned pesticide.  
While the concentrations of toxaphene and other OCPs detected in soil are not anticipated to result in 
adverse impacts to future site workers, students, or construction workers, ATC recommends that a Soil 
Management Plan be prepared prior to initiating site development activities.  The Soil Management Plan 
would outline procedures for dust mitigation during earth moving and soil disturbing activities, identify 
specific health and safety considerations, and establish procedures for monitoring, sampling, and disposal 
or import of soil utilized during construction.   
 
ATC also suggests that consideration be given to the design and planning of the proposed school site in 
order to further minimize the potential for direct-contact with OCP impacted soil.  Representative measures 
may include, but are not necessarily limited to, import of clean, documented fill material for use in planters, 
playgrounds, and playing fields within the first foot of ground surface, and removing topsoil from planned 
playfield areas for use beneath asphalt-covered areas.  These additional measures would serve to further 
reduce and/or eliminate exposures to residual OCPs in soil.   
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9.0 PUBLIC PARTICIPATION PROCESS 

The OSD has elected to make this PEA available for public review and comment, concurrently with DTSC 
review, as allowed in California Education Code § 17213.1, (a)(6)(A).   
 
The OSD published a notice of the availability of the PEA for public review in a local newspaper.  The OSD 
initiated the public comment period on March 23rd, 2017, which will continue through April 24th 2017.  
Additionally, the OSD will hold a public hearing on April 19th to discuss the PEA.  All public comments 
pertaining to the PEA will be forwarded to the DTSC once received. 
 

 
10.0 LIMITATIONS 

The conclusions presented in this document are based on ATC's observations of existing site conditions, 
interpretation of site history, site usage information collected during the study, and the professional 
judgment of ATC.  Conclusions should not be relied upon to precisely represent conditions at any other 
time.  Facts, conditions, and acceptable risk factors may change with time and this report should be utilized 
within this context.  Findings based on the usage of data provided by others carry no warranty, expressed 
or implied.  Conclusions about the site conditions under no circumstances comprise a warranty that 
conditions in all areas within the site (and beneath structures) are of the same quality that ATC has inferred 
from observable site conditions and readily available site history.  ATC makes no warranty, either 
expressed or implied, as to its findings, opinions, recommendations, specifications, or professional advice, 
except that they were formulated after being prepared in accordance with generally accepted standards 
of care and diligence normally practiced by recognized consulting firms performing services of similar 
nature. 
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TABLES



Sample 
Sample Sample Depth Date alpha-Chlordane gamma-Chlordane 4,4'-DDD 4,4'-DDE 4,4'-DDT Dieldrin Endrin Methoxychlor

ID Location(s) (feet) Sampled (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Regional Screening Levels: Residential Land Use (TR of 1x10-6 and THQ of 1.0) - May 2016

1,700 1,700 2,300 2,000 1,900 34 19,000 320,000 490 0.68*
DTSC Screening Levels: Residential Land Use (lowest-listed concentration shown)

430 430 -- -- -- -- -- -- -- 0.067

COMP 1 SB-1, SB-2 SB-3, SB-4 0.5 12/13/2016 ND<8.0 8.54 32.2 549 276 21.3 58.0 ND<40 2,200 NA
2 12/13/2016 ND<8.0 ND<8.0 26.3 245 102.0 18.5 41.3 ND<40 1,110 NA

COMP 2 SB-5, SB-6 SB-7, SB-8 0.5 12/13/2016 ND<8.0 8.94 32.6 597 268 24.2 60.1 ND<40 2,140 NA
2 12/13/2016 ND<8.0 ND<8.0 17.9 240 98.1 21 33.1 ND<40 926 NA

COMP 3 SB-9, SB-10 SB-11, SB-12 0.5 12/13/2016 8.10 8.21 29.4 485 261 21.1 54.8 ND<40 2,250 NA
2 12/13/2016 ND<8.0 ND<8.0 ND<8.0 117 36.9 8.95 13.8 ND<40 519 NA

COMP 4 SB-13, SB-14, SB-15, SB-16 0.5 12/13/2016 ND<8.0 9.71 33.4 592 261 22.2 61.4 ND<40 2,080 NA
2 12/13/2016 ND<8.0 ND<8.0 12 147 52.1 10 19.1 ND<40 395 NA

COMP 5 SB-17, SB-18 SB-19, SB-20 0.5 12/13/2016 ND<8.0 9.41 38.4 579 273 18.5 60.9 ND<40 2,110 NA
2 12/13/2016 ND<8.0 ND<8.0 27.4 233 105 17.2 41.8 ND<40 731 NA

COMP 6 SB-21, SB-22, SB-23, SB-24 0.5 12/13/2016 ND<8.0 9.35 33.2 522 277 17.3 62.2 ND<40 2,180 NA
0.5 (DUP) 12/13/2016 ND<8.0 9.07 31.0 551 258 14.0 57.5 ND<40 2,060 NA

2 12/13/2016 ND<8.0 ND<8.0 ND<8.0 60.1 20.4 ND<8.0 8.96 ND<40 218 NA

COMP 7 SB-25, SB-26, SB-27, SB-28 0.5 12/13/2016 9.01 10.7 40.1 618 311 17.8 71.4 ND<40 2,380 NA
2 12/13/2016 ND<8.0 ND<8.0 ND<8.0 81.3 23.7 ND<8.0 11.3 231 ND<120 NA

COMP 8 SB-29, SB-30, SB-31, SB-32 0.5 12/13/2016 8.46 11.5 39.6 589 343 16.7 79.0 ND<40 2,500 NA
2 12/13/2016 ND<8.0 ND<8.0 ND<8.0 69.7 21.4 ND<8.0 10.5 ND<40 252 NA

COMP 9 SB-33, SB-34, SB-35, SB-36 0.5 12/13/2016 8.22 10.9 46.1 646 358 17.1 85.8 ND<40 2,510 NA
2 12/13/2016 ND<8.0 ND<8.0 ND<8.0 81.5 25.1 ND<8.0 12.2 ND<40 226 NA

SB-3 @0.5' SB-3 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.28

SB-6 @0.5' SB-6 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.23

SB-11 @0.5' SB-11 0.0 12/13/2016 NA NA NA NA NA NA NA NA NA 3.26

SB-14 @0.5' SB-14 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.20
SB-14 @0.5' DUP SB-14 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.01

SB-20 @0.5' SB-20 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.34

SB-24 @0.5' SB-24 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.61

SB-26 @0.5' SB-26 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.60

SB-32 @0.5' SB-32 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.40

SB-33 @0.5' SB-33 0.5 12/13/2016 NA NA NA NA NA NA NA NA NA 3.76

Explanations:
-- = No established value
DTSC Screening levels referenced from Human Health Risk Assessment Note 3 (March 2016), Table 1.
* = The Regional Screening Level for arsenic is 0.68 mg/kg; the consensus background for arsenic in the Southern California region is 12 mg/kg.
OCP = Organochlorine pesticide
µg/kg = Micrograms per kilogram
TR = Target cancer risk
THQ = Total hazard quotient
< = Not detected at concentration exceeding stated laboratory reporting limit
OCP analysis by EPA Method 8081A

ArsenicToxaphene

Table 1
Laboratory Summary - Soil Analytical Data: OCPs & Arsenic

Proposed Elementary and Middle Schools
Southeast Corner of Doris Avenue and Patterson Road 

Oxnard, California

Oxnard Doris-Patterson PEA Tables.xlsx Page 1 of 1 ATC Group Services



Sample
Sample 
Depth Date Methane Hydrogen Sulfide

Location (feet) Sampled (ppmv) (ppmv)
Regional Screening Levels: Residential Land Use (TR of 1x10-6 and THQ of 1.0) - May 2016

DTSC Screening Levels: Residential Land Use
-- --

SV-1 5.0 12/14/2016 <10 <1.0
10 12/14/2016 <10 <1.0

SV-2 5.0 12/14/2016 14.09 <1.0
10 12/14/2016 <10 <1.0

SV-3 5.0 12/14/2016 15.26 <1.0
10 12/14/2016 <10 <1.0

SV-4 5.0 12/14/2016 <10 <1.0
10 12/14/2016 15.22 <1.0

SV-5 5 12/14/2016 10.28 <1.0
10 12/14/2016 <10 <1.0

SV-6 5 12/14/2016 <10 <1.0
10 12/14/2016 <10 <1.0

DUP 12/14/2016 <10 <1.0

SV-7 5 12/14/2016 <10 <1.0
10 12/14/2016 <10 <1.0

SV-8 5 12/14/2016 <10 <1.0
10 12/14/2016 <10 <1.0

SV-9 5 12/14/2016 13.51 <1.0
10 12/14/2016 <10 <1.0

SV-10 5 12/14/2016 <10 <1.0
10 12/14/2016 <10 <1.0

Explanations:
ppmv = parts per million by volume 
DTSC Screening levels referenced from Human Health Risk Assessment Note 3 (March 2016), Table 1.
< = Not detected at concentration exceeding stated laboratory reporting limit

Table 2
Laboratory Summary - Soil Vapor Data
Proposed Elementary and Middle Schools

Southeast Corner of Doris Avenue and Patterson Road
Oxnard, California

Oxnard Doris-Patterson PEA Tables.xlsx Page 1 of 2 ATC Group Services
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ID Location(s) Sampled (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

EB-1 COMP 6 12/13/2016 ND ND ND ND ND

Explanations:
ug/L = Micrograms per liter
ND = Not detected at concentrations exceeding laboratory reporting limits.
Arsenic analysis by EPA Method 6010B
Organochlorine pesticide analysis by EPA Method 8081A

Table 3
Laboratory Summary - Equipment Blank Samples

Proposed Elementary and Middle Schools
Southeast Corner of Doris Avenue and Patterson Road

Oxnard, California

Oxnard Doris-Patterson PEA Tables.xlsx Page 1 of 1 ATC Group Services



 

 

APPENDIX A 
 

SITE CONCEPTUAL MODEL



SITE CONCEPTUAL MODEL PATHWAY RECEPTOR NETWORK 
PROPOSED SCHOOL SITE – DORIS AVENUE AND PATTERSON ROAD, OXNARD 

ATC Group Services LLC 
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_____________________________________________________________________   
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Inhalation  X  X     

Dermal 
Contact 

X  X     

Ingestion         

Inhalation         

Dermal 
Contact 

       

Ingestion         

Inhalation         

Dermal 
Contact 

       

Ingestion  X  X     

Inhalation  X  X     

Dermal 
Contact 

X  X     

Affected Soil 
Soil 

Airborne 
Particulate 

Matter

Volatilize to 
Soil Gas

Storm Water 
Runoff

Leaching to 
Groundwater

Air/Soil 
Vapor

Surface 
Water

Groundwater 



 

 

APPENDIX B 
 

LABORATORY REPORTS AND CHAIN-OF-CUSTODY DOCUMENTATION 
  












































































