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                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Bowen Engineering & Environmental 

4664 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top of frame  

Description: 
 
West end of the site 
along Cedar Avenue. 
Prominent feature is the 
remodeled office and 
shop building. Note 
empty ASTs and 
irrigation ditch along the 
north boundary of the 
site, and the 
stormwater retention 
basin southeast of the 
shop. 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top frame 

Description: 
 
View of the long 
rectangular site. 
CAHST proposed 
alignments (in red) and 
the BNSF Railroad 
locate on the east end. 
Cedar Avenue is 
located on the west 
end. 
 
NOTE: Google Earth 
Imagery dated 9/25/09; 
Google Earth website 
accessed 3/16/10. See 
NOTE below.  
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Bowen Engineering & Environmental 

4664 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top of frame 

Description: 
 
East end of the site. 
Proposed CAHST 
alignments (red) and the 
BNSF tracks are visible to 
the right of the frame. 
Concrete/asphalt and 
used brick recycling.      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top frame 

Description: 
 
Central site area. 
Equipment storage and 
concrete/asphalt 
recycling. 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Bowen Engineering & Environmental 

4664 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

5 

 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top of frame 

Description: 
 
Waste and debris from 
offsite demolition work 
and some green waste 
(top of frame).   

 

 
Photo No. 

6 

 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top of frame 

Description: 
 
Recycled asphalt and 
bricks at the east end of 
the site. (CAHST in red)  

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Bowen Engineering & Environmental 

4664 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

7 

 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top of frame 

Description: 
 
Recycled concrete, 
used bricks, scrap 
metal located near the 
center of the site. 

 
 

Photo No. 

8 

 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top frame 

Description: 
 
Stored and recycled 
materials, used bricks, 
and scrap metal located 
near the center of the 
site.  

 
 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Bowen Engineering & Environmental 

4664 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

9 

 

Direction Photo 
Taken: 
 
Aerial view; north at the 
top of frame 

Description: 
 
Stormwater retention 
basin located on the 
south side of the site, 
southeast of the shop. 
A storm drain was 
observed near the 
center of the site and it 
appears that all 
stormwater from the 
site discharges to the 
basin. 

 
 
 
NOTE: The property owners allowed access to the site and answered questions regarding the site history and site 
activities, however would not allow photographs.  Google Earth website accessed 3/16/10; Google Earth Imagery dated 
9/25/09. 



























                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Cedar Avenue Recycling and Transfer Station (CARTS) 

3457 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Looking west  

Description: 
 
Site entrance, office, 
scale house, scales, 
former Orange Avenue 
Landfill, closed in 2007, 
is visible in the 
background. 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Cedar Avenue 
Recycling and Transfer 
Station (CARTS).  
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Cedar Avenue Recycling and Transfer Station (CARTS) 

3457 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Sorting building and 
recycle center.      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
Office, scale house, 
and scales. 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Cedar Avenue Recycling and Transfer Station (CARTS) 

3457 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

5 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Container maintenance 
shop in the southeast 
corner of the site.  

 
 

Photo No. 

6 

 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
CARTS Scales.  

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Cedar Avenue Recycling and Transfer Station (CARTS) 

3457 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

7 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Standard refuse is 
sorted and loaded for 
transport to an offsite 
landfill at this transfer 
station. The former 
Orange Avenue Landfill 
site in the background 
has been closed since 
2007. 

 
 

Photo No. 

8 

 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
CARTS also operates a 
concrete and asphalt 
recycling facility on the 
site adjacent to the 
transfer station and 
recycling center.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Cedar Avenue Recycling and Transfer Station (CARTS) 

3457 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

9 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Scale house and scales 
at the concrete and 
asphalt and recycling 
facility.  

 
 

Photo No. 

10 

 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Former Orange Avenue 
Landfill located west of 
CARTS, closed in 
2007, still has soil and 
groundwater impact 
issues.  

 
 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Cedar Avenue Recycling and Transfer Station (CARTS) 

3457 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

11 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Former Orange Avenue 
Landfill site is closed for 
business.  

 
 

Photo No. 

12 

 

Direction Photo 
Taken: 
 
Looking northeast 

Description: 
 
Former Orange Avenue 
Landfill site shipping 
and receiving area. 
Note ASTs. Site 
reportedly had leaking 
USTs and other 
groundwater 
contamination issues.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Cedar Avenue Recycling and Transfer Station (CARTS) 

3457 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

13 

 

Direction Photo 
Taken: 
 
Looking northeast 

Description: 
 
Much of the former 
Orange Avenue site is 
used by CARTS for 
storage.  

 
 









































                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Chestnut Avenue Sanitary Landfill 

12825 S Chestnut, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
Southeast corner of the 
landfill. Note the soil 
gas extraction wells on 
the horizon of the 
landfill. 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Entrance to the former 
landfill scale house and 
office located near the 
southeast corner of the 
landfill. View along the 
south side of the 
landfill.  
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Chestnut Avenue Sanitary Landfill 

12825 S Chestnut, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Looking south along the 
east end of the site. The 
BNSF tracks cross 
Chestnut Avenue near the 
northeast corner of the 
landfill. Note the 
groundwater monitoring 
well in the lower middle of 
the frame.      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
View of the east end of 
the landfill along 
Chestnut Avenue. 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Chestnut Avenue Sanitary Landfill 

12825 S Chestnut, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

5 

 

Direction Photo 
Taken: 
 
Looking northeast 

Description: 
 
View of the southwest 
corner of the landfill 
from Mountain View 
Avenue.  

 
 

Photo No. 

6 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the northern 
side of the landfill from 
the northwest corner.  

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Chestnut Avenue Sanitary Landfill 

12825 S Chestnut, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

7 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Active soil vapor 
extraction and 
treatment system 
located in the northwest 
corner of the site. 

 
 

Photo No. 

8 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
The land adjacent north 
of the landfill site is 
used for infiltration and 
evaporation of process 
waste water discharged 
by the Vie-Del food 
processing plant 
located approximately 
one mile north of the 
site.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Chestnut Avenue Sanitary Landfill 

12825 S Chestnut, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

9 

 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
Process waste water 
flowing from the Vie-Del 
plant (background) to 
the land surface 
infiltration and 
evaporation site next to 
the landfill.  

 
 



















                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
CL Bryant (aka Unocal Bulk Plant; Pacific Pride) 

3220 S Parkway, Fresno, CA 93722 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Looking north  

Description: 
 
Dispenser islands 
viewed from Parkway 
Avenue. Note the RV 
dealer to the north side 
of the site. 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Looking northeast 

Description: 
 
View of the 
office/storage building 
from the southwest 
corner of the site. Note 
the Cedar Avenue 
overpass over Highway 
99 beyond the site.  
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
CL Bryant (aka Unocal Bulk Plant; Pacific Pride) 

3220 S Parkway, Fresno, CA 93722 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Stormwater retention 
basin at the south end 
of the site; Parkway 
Avenue beyond.      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
East side of the site. 
Cedar Avenue 
overpass over Highway 
99 is on the right. 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
CL Bryant (aka Unocal Bulk Plant; Pacific Pride) 

3220 S Parkway, Fresno, CA 93722 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 
Photo No. 

5 

 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
View of the site from 
the southeast corner. 
Note the fuel ASTs in 
the secondary 
containment. Liquid in 
the containment is rain 
water.  

 
 

Photo No. 

6 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
View of the east side of 
the office/storage 
building.  

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
CL Bryant (aka Unocal Bulk Plant; Pacific Pride) 

3220 S Parkway, Fresno, CA 93722 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 
Photo No. 

7 

 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Fuel ASTs and propane 
AST located on the 
north side of the 
office/storage building. 

 
 

Photo No. 

8 

 

Direction Photo 
Taken: 
 
Looking southeast 

Description: 
 
Five USTs located at 
the east end of the 
dispenser islands.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
CL Bryant (aka Unocal Bulk Plant; Pacific Pride) 

3220 S Parkway, Fresno, CA 93722 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 
Photo No. 

9 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Stormwater drain on 
the west side of the 
office/storage building, 
near the center of the 
site. All runoff from the 
site drains to the 
retention basin at the 
south end of the site. 

 
 





















                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Professional Asbestos Removal Corporation 

2706 S Railroad, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Looking south  

Description: 
 
View of the east side of 
the PARC facility along 
Railroad Avenue. The 
Union Pacific tracks are 
east of the shrubbery at 
the left of the frame. 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Professional Asbestos 
Removal Corporation 
(PARC) offices facing 
Railroad Avenue.  
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Professional Asbestos Removal Corporation 

2706 S Railroad, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Propane is used for 
forklift fuel. The tank is 
located near the main 
entrance to the site along 
Railroad Avenue      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Equipment and 
materials storage 
around the warehouse 
on the north and west 
sides of the site. 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Professional Asbestos Removal Corporation 

2706 S Railroad, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

5 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Rolloff bins used for 
environmental cleanup 
and demolition cleanup 
work. No asbestos 
containing materials 
(ACMs) were observed 
stored onsite  

 

 
Photo No. 

6 

 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Empty ASTs and rolloff 
bins stored near the 
south end of the site.  

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Professional Asbestos Removal Corporation 

2706 S Railroad, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

7 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Rolloff bins, drums and 
totes used in 
environmental clean up 
work stored in the south 
end of the site. 

 

 
Photo No. 

8 

 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
Insulation material 
stored in the south end 
of the site.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Professional Asbestos Removal Corporation 

2706 S Railroad, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

9 

 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
Insulation material 
stored in the south end 
of the site.  

 

 
Photo No. 

10 

 

Direction Photo 
Taken: 
 
Looking northeast 

Description: 
 
View of the site looking 
from the southwest 
corner.  

 

 



















                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Sunland Refining Corporation 

2152 Coffee Road, Bakersfield, CA 93308 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Looking northeast  

Description: 
 
View across the site 
from the southwest 
corner. Note the 
remediation well in the 
lower center of the 
frame. Also note the 
former tank pad in the 
middle of the frame. 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the south end 
of the site along the 
BNSF tracks from the 
southwest corner of the 
site. Note the soil and 
groundwater 
remediation system in 
the foreground  
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Sunland Refining Corporation 

2152 Coffee Road, Bakersfield, CA 93308 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Looking southeast 

Description: 
 
Active remediation 
system operating on 
the parcel south of the 
site (between the site 
and the proposed 
CAHST alignment 
alternative).      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Concrete debris pile, 
active oil well and water 
supply well (status 
unknown) located on 
the east side of the site 
near the Calloway 
Canal. 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Sunland Refining Corporation 

2152 Coffee Road, Bakersfield, CA 93308 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

5 

 

Direction Photo 
Taken: 
 
Looking southeast 

Description: 
 
View from the 
northwest corner of the 
site. Note the 
groundwater monitoring 
well in the lower right 
corner of the frame.  

 

 
Photo No. 

6 

 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
PG&E steam 
generation plant 
located across Coffee 
Road northwest of the 
site.  

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Sunland Refining Corporation 

2152 Coffee Road, Bakersfield, CA 93308 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

7 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Vacant structure at the 
north end of the site. 
Reportedly 
ConocoPhillips had 
temporarily leased the 
building and recently 
moved out. 

 
 













































































                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur - Ellis 

2903 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Looking east  

Description: 
 
Agricultural chemical 
mixing, storage, sales 
and transportation. 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Entrance to the site 
from Cedar Avenue.  
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur - Ellis 

2903 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Yard drainage area at 
the south end of the 
site.      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
South end of the 
warehouse area. Ag 
chemical storage and 
preparation for 
shipping. 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur - Ellis 

2903 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

5 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Corner of Cedar and 
North Avenues and the 
Fresno Colony Canal 
located at the 
southwest corner of the 
site. Note the 
monitoring well in the 
left center of the frame.  

 

 
Photo No. 

6 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the south end 
of the site along the 
Fresno Colony Canal 
and North Avenue. 
Note the Golden State 
Boulevard overpass 
over North Avenue, the 
BNSF tracks, and the 
Union Pacific tracks.  

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur - Ellis 

2903 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

7 

 

Direction Photo 
Taken: 
 
Looking northeast 

Description: 
 
Yard drainage area 
from the southwest 
corner of the site. 

 

 
Photo No. 

8 

 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
East side of the site 
from the southeast 
corner. Note the BNSF 
rail spur.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur - Ellis 

2903 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

9 

 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
View of the site from 
inside the fence at the 
southeast corner.  

 

 
Photo No. 

10 

 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
View looking across the 
BNSF rail spurs at 
“Raymond Mill”. 
Reportedly there is one 
of two onsite water 
supply wells and a 
waste water injection 
well located in this 
area.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur - Ellis 

2903 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

11 

 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
View of the main 
warehouse and storage 
area on the east side of 
the site.  

 

 
Photo No. 

12 

 

Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
East side of the 
accounting office at the 
north end of the site.  

 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur - Ellis 

2903 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

Photo No. 

13 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
View of the west side of 
the accounting office 
and the main site 
entrance along Cedar 
Avenue at the north 
end of the site.  

 

 





















                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur – Ellis Company (aka Agricultural Manufacturing Co) 

4106 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

2 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
AMC manufactures 
agricultural spray 
equipment like these 
near the west end of 
the site. Note Cedar 
Avenue in the 
background 

 

Photo No. 

1 
 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
The site is currently 
occupied by Agricultural 
Manufacturing 
Company (AMC). The 
office is located in the 
northwest corner of the 
site. 
 

 



                          PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Wilbur – Ellis Company (aka Agricultural Manufacturing Co) 

4106 S Cedar, Fresno, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-16-10 

 

 

 
Photo No. 

4 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Parking shed and 
storage hut located on 
the north side of the 
site.      

 

Photo No. 

3 
 

Direction Photo 
Taken: 
 
Looking southeast 

Description: 
 
Propane is used to fuel 
forklifts used onsite. 
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Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Machine shop located 
in the center of the site. 
This is one of four 
workshops locate 
onsite.  
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Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
The site is also 
occupied by Murray’s 
Asphalt Service. 
Chemical and paint 
storage near the middle 
of the site.  
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Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Low area at the east 
end of the site. The 
BNSF tracks and the 
Kinder Morgan 
(Chevron) fuel terminal 
are beyond. 
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Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Mounded soil in the 
northeast corner of the 
site apparently 
excavated from the 
adjacent low spot.  
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
View of the east end of 
the site from the 
northeast corner. Note 
the BNSF tracks 
adjacent to the site.  
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10 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
View from the 
southeast corner of the 
site. Note the piles of 
asphalt debris in the 
low spot.  
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Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Oil-stained soil near 
some of the Murray’s 
Asphalt Service 
equipment along the 
south fence. Note the 
5-gallon buckets of oil 
near the fence.  
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Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Spray equipment 
manufactured, 
serviced, and sold by 
AMC.  
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Direction Photo 
Taken: 
 
Looking west 

Description: 
 
A trucking company 
rents parking space on 
the southwest side of 
the site.  
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Direction Photo 
Taken: 
 
Looking north 

Description: 
 
One of the shop 
buildings is used for 
truck maintenance. 
Used oil, filters and 
other potentially 
hazardous materials 
were observed in this 
area.  
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Direction Photo 
Taken: 
 
Looking northwest 

Description: 
 
Mobile home used by 
the trucking company 
as an office.  
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Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the site from 
the south entrance. The 
large ASTs in the 
background are located 
at the Kinder Morgan 
fuel terminal beyond 
the site and BNSF 
tracks.  
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Photo No. 
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Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the landfill site 
from Highway 43. Sign 
states that the site is 
managed by the 
Corcoran Irrigation 
District. 
 

 
Photo No. 

2 
 

Direction Photo 
Taken: 
 
Looking east  

Description: 
 
View of the north side 
of the landfill site 
abutting the Sweet 
Canal. 
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
View of the east side of 
the landfill from the 
northeast corner of the 
site. 

 
 

Photo No. 
4 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
View of the former 
borrow pit located at 
the north end of the 
site. The excavation is 
reportedly used as a 
water storage reservoir 
by the Corcoran 
Irrigation District.      
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Direction Photo 
Taken: 
 
Looking west 

Description: 
 
View of the south end 
of the landfill (beyond 
the fence). Note the 
lined drainage system 
to the left of the cap to 
control infiltration and 
runoff. 
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Direction Photo 
Taken: 
 
Looking southwest  

Description: 
 
View showing several 
site monitoring wells on 
the north side of the 
former borrow pit. 
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1 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Sign at the main 
entrance to the site 
along Hanford-Armona 
Road. Only a transfer 
station and a recycling 
center currently operate 
at the site. The landfill 
has been closed.  
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Direction Photo 
Taken: 
 
Looking east  

Description: 
 
Groundwater (leachate) 
extraction wells in the 
main body of the 
landfill. 
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
South end of the site 
and the recycling 
center. 
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Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Storage tanks for the 
groundwater 
remediation system.      
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Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Remediation system.  
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Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Another part of the 
remediation system.  
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
View of the west side of 
the landfill and the 
storm water 
impoundment. 
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Close-up of an 
extraction system 
wellhead.  
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Photo No. 
1 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
Baker Commodities is a 
disposal service for 
large animal carcasses 
such as deceased dairy 
cattle.  
 

 

 
Photo No. 

2 
 

Direction Photo 
Taken: 
 
Looking north  

Description: 
 
Scales and scale house 
at the plant entrance. 
The plant is the 
structure in the 
distance. The proposed 
alignment alternative 
lies along this driveway. 
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Direction Photo 
Taken: 
 
Looking north 

Description: 
 
View of the plant from 
the adjacent property. 
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Direction Photo 
Taken: 
 
Looking east 

Description: 
 
“Grease” bins and 
drums stored near the 
northwest corner of the 
site.      
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
View along the west 
side of the plant area 
from the northwest 
corner. Note the ASTs 
with unknown contents 
in the left center of the 
frame.  

 
 

Photo No. 
6 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
One of several waste 
water containment 
ponds observed onsite. 
This pond appeared to 
be unlined. The building 
to the right is where 
animal carcasses are 
processed and ground. 
It appears that no 
rendering takes place 
onsite.  
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Another waste water 
containment pond. This 
pond appeared to be 
lined.      
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
One of several 
groundwater monitoring 
wells observed on or 
near the site.  
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Photo No. 
1 

 

Direction Photo 
Taken: 
 
Looking north 

Description: 
 
Front side of the site 
along Pond Road. 
Groundwater 
monitoring wells are 
located here.  
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Direction Photo 
Taken: 
 
Looking north  

Description: 
 
View of the east side of 
the site at Pond Road 
and B Street. 
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Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the structure 
onsite and the vacant 
lot on the west side of 
the site. 
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4 
 

Direction Photo 
Taken: 
 
Looking northeast 

Description: 
 
Groundwater 
monitoring wells on the 
south side of the 
building along Pond 
Road.      
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Direction Photo 
Taken: 
 
Aerial view 

Description: 
 
Close-up of a 
monitoring well on the 
south side of the 
building.  

 
Photo No. 
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Direction Photo 
Taken: 
 
Looking east 

Description: 
 
Unlabeled storage 
drums on the west side 
of the site structure. 
Contents of the drums 
is unknown.  
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Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
View from the main 
entrance on the north 
side of the site.  
 

 
Photo No. 
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Direction Photo 
Taken: 
 
Looking south  

Description: 
 
View along the east 
side of the site adjacent 
to the closed Corcoran 
Landfill site visible in 
the left center of the 
frame. 
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Concrete slabs and 
foundations are 
remnants of the former 
occupants that stored 
and sold agricultural 
chemicals. The steel 
building in the center of 
the frame is the only 
remaining structure. 
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Close-up of the steel 
building east end. Note 
drums labeled with 
“non-hazardous waste” 
labels.      
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Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Steel building west end. 
Note the groundwater 
monitoring wells.  
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6 

 

Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the north end of 
the site along Sweet 
Canal.  
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Direction Photo 
Taken: 
 
Looking east 

Description: 
 
View of the west end of 
the site from Highway 
43.  
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Executive Summary 

This Remedial Action Plan (RAP) describes a proposed remedy to mitigate environmental 
hazards at the Brown and Bryant, Shafter Facility located at 135 Commercial Drive, Shafter, 
California.  At various times between 1955 and 1989 the site was used in part for blending and 
repackaging of certain fertilizers and pesticides.  A remedy is now proposed to protect human 
health and the environment by excavating from the site soil contaminated with pesticides, 
herbicides and arsenic and by removing volatile organic chemicals from the deeper parts of the 
soil column using soil vapor extraction.  In addition, deed restrictions will be placed on the 
property which will govern future land uses.  This RAP describes how the proposed remedy was 
chosen and invites public review and comment as required by Section 25356.1 of the California 
Health and Safety Code.  More information about the remedy selection and the data on which it 
was based can be found in the Remedial Investigation (EMCON, 1995), Supplemental Remedial 
Investigation (EMCON, 1997), and the Feasibility Study (Shaw, 2007).   

As of the winter of 2007, the Brown and Bryant, Shafter Facility is inactive and has been for 
several years.  There are no buildings on the site; approximately 20 aboveground storage tanks 
remain on site.  About 30 percent of the site surface area is paved and bermed.  The BNSF 
Railway tracks border the property on the west and southwest (Figures 1-1 and 1-2).  California 
State Highway 43 parallels the railroad tracks along their southwestern edge. Agricultural land 
and commercial properties border the property to the south and east and commercial properties 
and the town of Shafter lie north of the site.  

California Environmental Protection Agency (Cal/EPA) Department of Toxic Substances 
Control (DTSC) issued an Imminent or Substantial Endangerment Order and Remedial Action 
Order Number I or SE93/94-003 for the site on July 23, 1993 (Cal/EPA, 1993).  This RAP was 
developed to comply with portions of this order as part of the overall restoration strategy for the 
site.  

Background Information  
Dry and liquid fertilizers were the products sold in the largest quantities from the site.  Most of 
the fertilizers were stored and mixed in bulk in the aboveground storage tanks at the site.  Other 
products included insecticides, herbicides, fumigants, fungicides and defoliants, most of which 
were stored and sold in pre-packaged containers.  Commercial operations at the site ceased in 
1989.   
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According to the Supplemental Risk Assessment (EHD, 2006a) the nearest residents are located 
approximately 0.2 miles from the site.  There are 10 sensitive receptors within one mile of the 
site; one convalescent hospital, two child care facilities and seven schools (EHD, 2006a).  The 
City of Shafter Well Number 10, constructed in 1976, is located immediately southwest of the 
site.   

A variety of chemicals were known to be used on site (see Table 1-1).  There are no documented 
spills or releases of dry or liquid chemical from the site.  The existing soil contamination present 
at the site can therefore be attributed to the cumulative effect of minor spills which occurred 
during the course of day to day commercial operations at the site.  Day to day operations also 
generated wastes, including storm water and wastewater generated from tank, drum and vehicle 
washing operations.   

Prior to 1978, surface runoff was allowed to drain from the site following surface topography.   
Since 1978, stormwater has been directed to lined detentions (Pond 1 – constructed in 1978 and 
Ponds 2 through 5 – constructed in 1982).  Wastewater was generated from a variety of locations 
including a concrete wash pad and sand trap south of Pond 1, the can enclosure pad, and a wash 
pad west of the maintenance shops used for washing trucks, tanks, other pieces of equipment and 
empty drums or containers.  Since 1983, the fertilizer rinse water was recycled for use in the 
production of liquid fertilizer, and pesticide wash water was disposed of off-site in a Class 1 
hazardous waste handling facility.  

Contaminants in Environmental Media  
More than 700 soil and soil gas samples have been collected from across the site.  Groundwater 
monitoring has been ongoing since 1992 and therefore an extensive set of groundwater analytical 
data has been collected for the site.  A series of investigations and risk assessments were 
completed for the site between 1984 and 2006 to identify and characterize the nature and extent 
of contamination and to assess potential hazards to human health and the environment.  This 
process identified 64 compounds as Constituents of Concern (COCs), or chemicals at the site 
that could pose potential health risks to persons exposed to them.  Less than half of these 64 
chemicals are “risk drivers”, or compounds which due to their concentration on site, or their 
toxicity, constitute a greater percentage of the total calculated risk than the other remaining 
compounds.  A complete list of the COCs is presented in Section 4.0 of this RAP.  This list 
includes:  

• Volatile organic compounds (VOCs) such as 1,2-dibromo-3-chloropropane, 1,2-
dichloropropane, 1,2,3-trichloropropane, and ethylene dibromide are present in soil, 
soil gas and groundwater samples beneath the site. The RI Report (EMCON, 1995) 
concluded that the groundwater underlying the Shafter area is regionally contaminated 
with agricultural chemicals and the contribution to groundwater contamination by the 
site is negligible.   
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• Organochlorine and organophosphorus pesticides are also common constituents found 
in site soils. Nineteen individual pesticide compounds were detected in the samples 
and include relatively frequent detections of toxaphene , 4,4-DDE,, and 4,4-DDT.   

• Herbicides were detected in site soil and in historic site groundwater samples (only the 
pre-1997 samples).  Herbicide compounds detected frequently in site soil samples 
include dinoseb, 2,4-DB, dicamba and silvex (2,4,5-T).   

• Metals such as arsenic and zinc were used on site in the processing of agricultural 
products.  The identification of metals contamination was based on a comparison of 
on-site metals concentrations to background concentrations for the Shafter / Kern 
County area.  This process identified arsenic as a site-related contaminant.   

Summary of Site Risks  
Since completion of the early site investigations, extensive risk assessment activities have been 
performed.  Following the initial risk assessments, the Supplemental Risk Assessment (SRA) 
(EHD, 2006a) was developed and submitted to DTSC and Human and Ecological Risk Division 
of Cal EPA (HERD) as the consensus human health risk assessment for the site.  Risk –based 
Cleanup Goals (RBCG) were also developed by EHD, 2006b and subsequently revised by 
HERD (California Department of Toxic Substances Control, 2006).  The SRA evaluated 
exposures to human receptors based on the assumption that future development of the Site will 
be limited to commercial/industrial land use and that after development, the Site will continue to 
have controls typical of commercial or industrial facilities.  SRA results indicate unacceptable 
risk exists to either the construction worker or on-site commercial / industrial worker.  Air 
dispersion calculations indicate that the carcinogenic risks and non-carcinogenic risks to off-site 
residents are likely to be below regulatory risk management levels.   

An ecological screening assessment (ESA) (EHD, 2007) was submitted as a companion 
document to the human health risk assessment.  The ecological screening assessment concluded 
that due to the lack of suitable on-site habitat, limited accessibility to the site and partial capping 
of the site, the current site conditions present relatively low ecological risk.  The ESA likened 
these current conditions to the background risks associated with the risk to ongoing agricultural 
and industrial activities in the surrounding area.  When these current site conditions are further 
enhanced by the extensive remedial actions selected in the FS, ecological risk will be even 
further diminished. 

Selection of Remedial Alternative  
The proposed remedy was selected based on the remedial strategy described in the FS (Shaw, 
2007) taking into account the interim actions completed for the site.  Four key elements were 
considered during remedy evaluation and selection for the site.  These are:  



     

IrvWP-W:\Brown Bryant\RAP\Draft Final RAP.doc  Draft Final Remedial Action Plan 
4.4.08    Revision 0 – April 2008 ES-4 

• the remedial action objectives (RAOs), which are the goals of any remedy considered 
• the Applicable or Relevant and Appropriate Requirements (ARARs) 
• the preliminary screening of technologies that could be used to remediate the site, and  
• definition of the remedial action alternatives and their component activities  

Each of these four elements were addressed during the FS process, as described below. 

Remedial Action Objectives (RAOs) 
RAOs are specific goals for protecting human health and the environment.  They describe the 
performance criteria for remedial actions needed to protect human health and the environment.  
For the Brown and Bryant site, RAOs were developed and designed to mitigate risks to future 
on-site commercial workers, to close Pond 1, and to prevent future contamination of the 
groundwater beneath the site.  

A remedial strategy was developed and implemented throughout the FS taking into account the 
future proposed commercial or industrial land use and the RAOs.  A component of the remedial 
strategy was the identification of COCs that contribute most significantly to site risks (e.g., 
identify the risk drivers).  Soil locations were then identified for remediation based on reducing 
concentrations of the chemicals identified as risk-drivers to levels that are protective of human 
health.  A key component of the remedial strategy is the completion of a post-remediation risk 
evaluation.  The post-remediation risk evaluation will use the existing historic data (where 
applicable) and the post-remediation confirmation data to ensure the health-based objectives 
identified in the FS and in this RAP are met by the remedial actions.  

Thirty-three areas of the site, containing an estimated 3,700 cubic yards of soil were designated 
as requiring remediation for surface and near surface soils following this methodology.  An 
additional 550 cubic yards of soil within the western portion of Pond 1 are also proposed for 
remediation.  Two areas of the site (the aboveground storage tank and Pond 1 area) are underlain 
by deeper soils contaminated by VOCs such as EDB, DBCP, 1,2-DCP and / or 1,2,3-TCP.   

Applicable or Relevant and Appropriate Requirements (ARARS) 
Proposed remediation activities must also comply with ARARs, which are the Federal and State 
environmental laws and regulations, known as “applicable or relevant and appropriate 
requirements” that govern remedial actions at the Brown and Bryant, Shafter site.  Briefly stated, 
an applicable requirement is an enforceable standard that directly pertains to a hazardous 
substance, pollutant, contaminant, remedial action, location, or other circumstance found at a 
site.  A relevant and appropriate requirement is one that is not applicable but addresses 
problems or situations very similar to those at a site.  ARARs include:  
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• Chemical Specific ARARS include federal and state requirements that define what 
constitutes hazardous waste, the clean up levels developed by EHD and HERD 
(November 2006), and State and Federal MCLs for groundwater.  

• Location specific ARARs include the Federal Clean Air Act regulations which 
authorized the California State Implementation Plan and are administered by the San 
Joaquin Air Pollution Control District.  

• Action Specific ARARs include provisions of the Federal RCRA regulations 
(administered by the State of California) regarding classification and disposal of 
hazardous waste.  In addition, SWRCB Res. 68-16 (Policy With Respect to 
Maintaining High Quality of Waters in California) was selected as a relevant and 
appropriate requirement because it relates to protection of water quality.  

Preliminary Screening of Technologies 
A preliminary screening of technologies was made to consider the many potential remedies 
available, discard those that were clearly less suitable, and formulate combinations of remedies 
to be evaluated in detail.  Some technologies were not effective as stand-alone remedies but were 
effective if combined with other technologies.  All technologies were screened for cost, 
effectiveness, and implementability.  Five RAAs were developed via the technology screening as 
candidate alternative: 

• RAA 1: No Action 
• RAA 2: Institutional Controls, Groundwater Monitoring, and Reporting  
• RAA 3: Soil Vapor Extraction, Excavation and Offsite Disposal  
• RAA 4 Contaminated Soil Removal and Closure of Pond 1  
• RAA 5 Pond 1 Closure in Place  

The selected alternative for remediating the site must satisfy each RAO and ARAR.  In addition, 
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), at 40 Code of 
Federal Regulations (CFR) Part 300, lists nine evaluation criteria for making a detailed analysis 
of alternatives and selecting the proposed alternative.  These nine criteria are: 

• Threshold Criteria - Overall protection of human health and the environment, and 
Compliance with ARARs 

• Balancing Criteria - Long-term effectiveness and permanence, Reduction of toxicity, 
mobility, or volume through treatment, Short-term effectiveness, Implementability, 
and Cost, and  

• Regulatory/Community Criteria - State acceptance, and Community acceptance. 
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Selection of Remedial Action Alternatives 
The proposed remedy includes components of RAA 2 (deed restrictions and notices and 
groundwater monitoring), RAA 3 (soil vapor extraction, soil excavation and offsite disposal, and 
RAA 4 (contaminated soil removal and closure of Pond 1).   

Deed restrictions rely on private property law to restrict or affect the use of the property, and 
would be implemented to prohibit the development and use of the property for residential 
housing, traditional public or private school for persons less than twenty one years of age, 
childcare facilities, long-term care hospital and playgrounds. Additionally, restrictions would be 
put in place to prevent future use of onsite groundwater from the upper aquifer as a drinking 
water source and to maintain cover over the site until the deep soils are remediated.  Land Use 
Covenants (LUCs) notices are informational devices that are enforceable.  They will be used to 
discourage inappropriate land use and to inform that residual contamination above residential 
cleanup goals is present at the site that prevents unrestricted use such as residential development, 
daycare facilities, schools, and playgrounds. The current approved groundwater monitoring and 
reporting program for the former Brown and Bryant facility will continue through remedial 
action.  Additionally, a sentinel groundwater monitoring well upgradient of City Well #10 will 
also be installed and monitored.  This well will be used as early detection well to monitor 
potential groundwater impacts to the city well. 

The primary components of RAA 3 are excavation and offsite disposal of shallow soils affected 
by pesticide and metals and in-situ soil vapor extraction of deep soil affected by volatile organic 
compounds. The shallow soils will be excavated and disposed of offsite either at a Class I 
landfill or a Subtitle D landfill.  Approximately 5,100 tons of pesticide and metal affected 
shallow soil will be excavated from several different locations throughout the site.  Soil piles will 
be sampled and profiled and disposed of in either a Subtitle D Landfill (non-hazardous material) 
or in a Class I Landfill  (hazardous material).  Prior to backfilling each individual excavation, 
confirmation samples will be collected and analyzed.  Once confirmed as meeting the cleanup 
criteria, excavated areas will be backfilled with compacted clean soil and covered with gravel 
sub base and asphalt.  Since the underlying risks will have been mitigated by the excavation 
effort, future land use will dictate the maintenance requirements for the asphalt cover in this area.   

In addition, soil excavation and disposal will be a key component of the closure of Pond 1 
(RAA 4).  After removing the affected soil, the pond would be backfilled with clean compacted 
soil, and covered with an alternate design of a Title 27 prescriptive cover. Post closure would 
include groundwater monitoring.  The cover would include three layers: 1).the remaining liner at 
the bottom of the pond installed in 2005, 2). compacted backfill over the liner to one foot above 
grade to serve as a foundation layer for the cover, and 3). cover consisting of a gravel sub base 
and asphalt-concrete pavement slightly domed to promote drainage.  This cover will require 
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periodic inspection for up to 30 years to insure that no cracking or other damage has 
compromised the protective capability of this unit. 

The deep soil affected with VOCs will be remediated using SVE. This technology involves 
collection of soil vapor from the unsaturated zone by applying a vacuum at a series of extraction 
points. Two impacted areas of contamination, shown on Figure 5-2, will each have their own 
SVE system. The major components of each SVE system will include existing and new vapor 
extraction wells, necessary piping and valves, and a blower. The discharged air from each system 
would be sent through two activated carbon units plumbed in series. The spent carbon would be 
regenerated for reuse.  If carbon adsorption technology proves to be cost-prohibitive, other 
emission control technologies may be applied.  In any case, emissions controls will meet San 
Joaquin Air Pollution Control District requirements for SVE treatment of VOC-contaminated 
soil.  Closure confirmation sampling would include confirmation of soil at depth, soil gas 
sampling or demonstration of an asymptotic decline. The results would be incorporated into a 
post remediation evaluation to insure that health-based objectives are met   

Public Involvement 
Consistent with the Public Participation requirements for the RAP process, the public process 
includes: 

• development of a mailing list, including at a minimum all commercial, industrial and 
residential occupants within at least a 1/4 mile radius 

• preparation of a fact sheet 

• public notice 

• a 30-day comment period 

The public has access to the project documents for the Brown and Bryant, Shafter Facility.  
Copies of the Draft Final Remedial Action Plan, California Environmental Quality Act (CEQA) 
determination, and other documents related to the site are available for review at the following 
locations: 

Shafter Public Library 
236 James Street 
Shafter, CA  93263 
Phone:(661) 746-2156 

California Department of Toxic Substances Control 
1515 Tollhouse Road 
Clovis, California 93611 
Hours: 8 a.m. to 4 p.m.  Please contact the file coordinators at 
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(559) 297-3901 to make an appointment. 

The public may also comment on the project and the project documents.  The 30-day public 
comment period begins______, 2007 and ends on ________, 2007, during which time the public 
can provide comments and questions about the draft Remedial Action Plan and proposed 
Negative Declaration.  All comments must be postmarked or emailed by ____________, 2007, 
and sent to: 

Calden R. Koehn , Project Manager 
California Department of Toxic Substances Control 
1515 Tollhouse Road 
Clovis, California  93611-052 
email - ckoehn@dtsc.ca.gov 

The comment period will include a public hearing on the RAP and the California Environmental 
Quality Act (CEQA) determination.  Comments will be compiled, read, analyzed, and responded 
to by DTSC project staff, after which they and the responses will become part of the public 
record. 

Administrative Record List 
An Administrative Record has been compiled for the Brown and Bryant Shafter Facility. The 
Administrative Record is the complete set of documents considered or relied upon to select a 
response action.  It includes: 

• an index (the Administrative Record List) 
• general and site-specific guidance documents 
• final reports such as the RI/FS and this RAP 
• technical and site-specific information 
• information or comments from interested parties and the public 
• responses of DTSC as the lead agency to public comments 

The Administrative Record for the Brown and Bryant Shafter Facility decision may be examined 
during normal business hours at: 

California Department of Toxic Substances Control 
1515 Tollhouse Road Clovis, CA 93611-0522 
Tel. (559) 297-3901 

Appendix A contains a list of the materials contained in the Administrative Record. 
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1.0 Site Background  

The Brown and Bryant, Shafter Facility comprises approximately 15 acres of land located at 135 
Commercial Drive, Shafter, California (Figure 1-1).  At various times between 1955 and 1989 
the site was used in part for blending and repackaging of certain fertilizers, herbicides, and 
pesticides.   

As of winter of 2007, the site is still inactive.  Figures 1-2 and 1-3 present details of the site as it 
currently exists (winter 2007).  There are no buildings on the site; approximately 20 
aboveground storage tanks remain on site.  The entire site is bermed and about 30 percent of the 
surface area is paved.  The BNSF Railway tracks border the property on the west and southwest.  
California State Highway 43 parallels the railroad tracks along their southwestern edge. 
Agricultural land and commercial properties border the property to the south and east and 
commercial properties and the town of Shafter lie north of the site. According to the 
Supplemental Risk Assessment (EHD, 2006a) the nearest residents are located approximately 0.2 
miles from the site.  There are 10 sensitive receptors within one mile of the site; one 
convalescent hospital, two child care facilities and seven schools (EHD, 2006a).  The City of 
Shafter Well Number 10, constructed in 1976, is located immediately southwest of the site.   

The 15 acre site consists of two parcels.  In December 1952, Brown and Bryant leased five acres 
of the site from the Atchison, Topeka, and Santa Fe Railway Company.  Operations expanded 
onto the adjoining 10 acres of the site, located to the east of the five leased acres, when they were 
purchased by Brown and Bryant in 1977.  After leasing the Site, Brown and Bryant installed 
aboveground tanks, underground pipelines, a shed, and a scale. In 1957 and 1958, the 
maintenance shops, main warehouse, and process area were constructed.  Dry and liquid 
fertilizers were the products sold in the largest quantities from the site.  Most of the fertilizers 
were stored and mixed in bulk at the site.  Other products included insecticides, herbicides, 
fumigants, fungicides, and defoliants, most of which were stored and sold in pre-packaged 
containers.  Commercial operations expanded into the 5 acre lot immediately adjacent to the 
roadway that comprised the former eastern boundary.  The remaining 5 acres were leased to 
Pierce Trucking Company and were used for truck parking and truck repair from 1975 to 1982. 
The pesticide warehouse was built in 1978.  Commercial operations at the site ceased in 1989.  

California Environmental Protection Agency (Cal/EPA) Department of Toxic Substances 
Control (DTSC) issued an Imminent or Substantial Endangerment Order and Remedial Action 
Order Number I or SE93/94-003 for the site on July 23, 1993 (Cal/EPA, 1993).  This RAP was 
developed to comply with portions of this order as part of the overall restoration strategy for the 
site.  
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1.1 Known Chemical Use and Documented Releases  
As presented in Table 1-1 (modified from Canonie, 1988) a variety of chemicals were known to 
be used on site.  Several of these chemicals were stored in bulk in aboveground storage tanks on 
the property.  In addition, a 2,000 gallon gasoline underground storage tank was present at the 
site.   

There are no documented spills or releases of dry or liquid chemical from the site.  The existing 
soil contamination present at the site can therefore be attributed to the cumulative effect of minor 
spills which occurred during the course of day to day commercial operations at the site.  Day to 
day operations also generated wastes, including storm water and wastewater generated from 
tank, drum and vehicle washing operations.  Historical waste management practices are 
summarized by waste type as follows:  

• Stormwater – Prior to 1978, surface runoff from the area south of the maintenance 
shops and southeast of the process area generally drained toward the northwestern 
portion of the facility near the scale and shed.  Surface runoff at the facility was 
contained by the higher ground occupied by the road and railroad tracks which 
bounded the east and southwest sides of the facility, respectively.  Major drainage 
improvements were completed at the site circa 1978 after installation of the City of 
Shafter Well 10 and during the construction of Pond 1.  The land surface on the main 
facility and on the adjacent 5-acre lot was re-graded to direct surface water drainage 
away from Well 10 and towards Pond 1.  A berm (used for surface water detention and 
diversion) was also created along the northern property boundary and in the area east 
of Pond 1 and a series of surface drains installed to enhance stormwater management 
on the facility.  In 1982, Pond Nos. 2 through 5 were built in the southeast portion of 
the 5-acre lot that had been previously leased to Pierce Trucking Company.  Pond 
Nos. 2 and 3 were single-lined, and Pond Nos. 4 and 5 were double-lined and 
collected storm water from Pond 1 (overflow) and from other portions of the site.   

Wastewater and Empty Product Container Management - Various portions of the site were 
used for washing trucks, tanks, other pieces of equipment and empty drums or containers.  These 
areas are:  

• A concrete wash pad and sand trap were built adjacent to the south side of Pond 1.  
Rinse water would drain from the pad into the sand trap and then into the pond which 
was unlined at the time.  Trucks and other equipment were washed on this pad.  In 
1979 rinsing of tanks containing pesticides, herbicides and fertilizers began at the 
wash pad adjacent to Pond No.1.  In 1980 the pond was double-lined and a leak 
detector system installed.  In 1982, a concrete tank was installed adjacent to Pond No. 
1 to receive surface runoff and direct this runoff, as necessary, to Pond Nos. 2 through 
5 via a transfer line and pump system.    

• Around the same time that Pond 1 was constructed, a can enclosure pad was built in 
the south central portion of the site.  The can enclosure was used to store empty drums 
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and containers of pesticides prior to disposal of these items.  The drums and containers 
awaiting disposal rested on a concrete pad with 6-inch high raised concrete sides.  In 
1983 the contained rinse systems were built adjacent to the can enclosure area.   

• A wash pad is also present located west of the maintenance shops in the west-central 
portion of the site.  According to EMCON, 1995, this wash pad was used for washing 
tanks (prior to 1979) and for washing trucks and equipment from 1979 to 1987.  Use 
of this wash pad was discontinued in 1987.   

• In 1982, Pond Nos. 2 through 5 were built in the southeast portion of the 5-acre lot 
that had been previously leased to Pierce Trucking Company.  Pond Nos. 2 and 3 were 
single-lined, and Pond Nos. 4 and 5 were double-lined. 

From 1983 to the end of commercial operations at the site, rinse water from fertilizer and 
pesticide tank washing operations was containerized by the contained rinse systems.  The 
pesticide rinse water was held in a 1,000 gallon tank until it could be disposed of in a Class 1 
hazardous waste facility.  The fertilizer rinse water was recycled for use in the production of 
liquid fertilizer.   

1.1.1 Contamination Overview  
The following subsections describe classes of chemicals found in soil, soil gas, sediment, and 
groundwater samples obtained from the site and the COPCs derived from these analyses.  This 
evaluation was based on the investigations described in Section 3.  More than 700 soil samples 
have been collected from across the site.  In addition, because groundwater monitoring has been 
ongoing since 1992, an extensive set of groundwater analytical data has been collected for the 
site.  Figure 1-4 presents an overview of where chemicals detected in surface and deep soils are 
present at the site.  Table 1-2 presents a summary of the contaminants detected within soil, soil 
gas, and groundwater at the site.   

Volatile Organic Chemicals – Volatile organic compounds were used at the facility and are 
common constituents detected in site soils and groundwater samples.  24 individual VOCs were 
reported in site soils and seven VOCs were detected in site groundwater samples (Table 1-2). 
VOC releases have been identified within subsurface soil samples beneath the Pond 1 area and 
northwest of the aboveground storage tanks located in the southwestern portion of the site.   

Subsurface vadose zone soil contamination composed primarily of 1,2-dibromo-3-chloropropane 
(maximum concentration of 6 mg/kg), 1,2-dichloropropane (maximum concentration of 31 
mg/kg), 1,2,3-trichloropropane (maximum concentration of 2.281 mg/kg) and ethylene 
dibromide (maximum concentration of 36 mg/kg) exists within these areas.  Soil contamination 
extends from near surface (0 to 5 feet below the ground surface) to approximately 130 feet below 
the ground surface.  The remaining VOCs were detected sporadically and at relatively low 
concentrations across the site.   
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Organochlorine and Organophosphorus Pesticides – Nineteen individual pesticide 
compounds were detected in the soil samples obtained from the site.  As presented on Table 1-2, 
toxaphene (76 detections), 4,4-DDE (74 detections) and 4,4-DDT (74 detections) were detected 
frequently in the soil samples.  The maximum detection of a pesticide compound (toxaphene) 
was recorded in a concentration of 1,500 mg/kg at location 11T.  Pesticides are widely 
distributed across the site.  Detections of pesticide compounds exceeding EPA Region 9 
residential soil PRGs tend to cluster in the upper portion of the soil column (less than 10 feet 
below grade) and in the portion of the site (western half) used for blending, packaging and sales, 
around the former can enclosure area and in the Ponds 2 through 5 area.  Pesticide compounds 
have not been detected in groundwater samples obtained from the site monitoring wells. 

Herbicides – Dinoseb, 2,4-DB, dicamba, and silvex (2,4,5-T) were detected in site soil and 
groundwater samples.  Like the pesticide compounds, herbicides were mainly reported from soil 
samples collected from the western portion of the site.  Because the herbicides compounds are 
more soluble than pesticides, the herbicides tend to be detected in deeper portions of the soil 
column.  Dinoseb, for example, was detected in 56 of 306 soil samples at a maximum 
concentration of 0.290 mg/kg.   

Since 1997 dinoseb has not been detected in site groundwater samples.  Prior to 1997 dinoseb 
was quantified in site groundwater samples at or near the quantitation limit of 0.15 μg/L.   

Metals – Although some metals such as arsenic and zinc were used on site in the processing of 
agricultural products (see Table 1-2) metals are naturally-occurring components of all soils.  
Therefore, the identification of metals contamination was based on a comparison of on-site 
metals concentrations to background concentrations for the Shafter / Kern County area.  This 
comparison identified arsenic as a site-related contaminant.  Arsenic was detected in 263 of 522 
soil samples in a maximum concentration of 110 mg/kg.  Arsenic contamination was associated 
with the main plant area, coincident with surface and subsurface pesticides and subsurface VOC 
detections.  Arsenic contamination was also identified in the eastern portion of the site and from 
the can enclosure, Pond 1 and Ponds 2 through 5 area.  All 2006 groundwater analytical results 
for arsenic were quantified in concentrations below the MCL of 0.050 mg/L.   

Ammonia - Ammonia was detected in ten samples (designated with “AS” prefixes on Figure 1-
4) at concentrations ranging from 39.4 to 1,650 milligrams per kilogram (mg/kg).   

Soil Gas – In general, soil gas detections of significance are collocated with subsurface soil VOC 
detections.  Chemical analysis for VOCs was completed on 49 initial soil gas samples obtained 
from borings E-23, -24, -26, and -27and from 23 additional samples (from 14 locations 
containing a “SV” prefix).  The most commonly detected VOCs in soil gas were 1,2-DCP 
(maximum concentration = 4,600 μg/L), 1,3-DCP (maximum concentration = 50 μg/L), EDB 
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(maximum concentration = 570 ug/L), and 1,2,3-TCP (maximum concentration = 56 ug/L), 
xylene was detected in the highest concentration (6,800 ug/L).  Xylene detections were 
collocated with ethylbenzene and toluene detections and were found in relatively high 
concentrations in samples obtained from borings E-26 and E-27 which are located by surface 
drain SD-4.    

Constituents of Concern  
Human health and ecological risk assessments have been developed by IT (2001), Environmental 
Health Decisions [(EHD), 2006a and b] and EHD, 2007 with input from the California 
Department of Toxic Substances Control (2006).  There are many constituents of concern 
existing at the site (see Table 1-3 of the Supplemental Risk Assessment (EHD, 2006a).  This 
table contains 64 individual compounds which were fully evaluated during the risk assessment.  
Less than half of these 64 chemicals are “risk drivers”, or compounds which due to their 
concentration on site, or their toxicity constitute a greater percentage of the total calculated risk 
than the other remaining compounds.  Constituents of concern are listed and described in Section 
4.0 of this RAP.   

1.2 DTSC Involvement at the Brown and Bryant, Shafter Site 
The California Department of Toxic Substances Control (DTSC) has provided oversight of this 
site since the initial Part A application in 1983.  Since that time, DTSC has also conducted or 
sponsored various site investigations.  In May 1990, The DTSC and its contractors (Beylik 
Drilling and Metcalf & Eddy, Inc.) installed deep soil boring (B-1 through B-5) using only State 
Bond funds.  Additionally, the installation of groundwater monitoring wells conducted from 
February to June 1991 (Beylik Drilling and Ecology and Environment, Inc.) was financed with 
State Bond monies. 
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2.0 Remedial Investigation  

A series of investigations was completed between 1984 and 1999 to characterize the nature and 
extent of contamination at the site.  These investigation activities are summarized below.   

2.1 Soil Investigation, 1984 
In 1984, Hargis and Montgomery (Hargis, 1987) performed a soil investigation for chlorinated 
pesticides, metals, xylenes, and ethylene dibromide.  The investigation included an exploratory 
borehole, four monitoring wells and 28 soil borings that were drilled on-site.  

2.2 Remedial Investigation – Interim Report – 1988 
A remedial investigation was performed at the Site in 1987 by Hargis & Associates.  This 
investigation and the results are summarized in Hargis’s Remedial Investigation of Soil and 
Groundwater Interim Report (Hargis, 1988).  Three groundwater monitoring wells (SR-1 through 
SR-3), nine borings in the vicinity of the ponds, and two background borings were drilled for the 
collection of soil and groundwater samples.  A total of 37 soil samples were collected from the 9 
soil borings.  In general, the concentrations of inorganic constituents in soil collected from Pond 
1 were higher than the background concentrations and the concentrations detected in soil 
samples collected from the other four ponds.  Organic compounds were detected only in soil 
samples collected from the soil borings in Ponds 1 and 2.  Low concentrations of organic 
compounds were detected sporadically in groundwater samples collected from wells SR-1 
through SR-3 from January to March 1988. 

2.3 Soil Investigation, 1988  
In 1988, Canonie conducted a shallow soil investigation in the vicinity of the ponds and across 
the operations area (Canonie, 1988a).  In total, 244 soil samples were collected at depths ranging 
from 0.5 to 10 feet below ground surface from 148 borings. Organic constituents, including 
carbamates, chlorinated herbicides, organochlorine pesticides, organophosphorus pesticides, and 
VOCs, were detected mainly in soil samples collected in shallow soil, in areas of concentrated 
industrial activity, and from Ponds No. 4 and 5.  Metals, notably arsenic, copper, manganese, and 
zinc, were detected at various concentrations throughout the Site.   

2.4 Site Assessment and Listing Site Inspection Reports – 1991 
Results of the May 1990 and February 1991 through June 1991 field events (sampling of deep 
borings B-1 through B-5 and the installation of four groundwater monitoring wells) were 
included in the reports compiled by EPA’s Field Investigation Team (FIT) contractor [Ecology 
and Environment (E&E), 1991a and b).   
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2.5 Interim Measures Sampling, 1991 
In 1991, E&E conducted soil sampling as part of the interim corrective measures study.  The 
results of this investigation were presented in E&E’s Site Assessment Report (E&E, 1991a).  
Shallow soil sampling [from ground surface to a depth of 1.5 feet below ground surface (bgs)] 
was conducted at 12 locations near surface drains SD-2 and SD-4, the former diesel tank and 
liquid fertilizer storage tanks, the former fumigant tank area, and Pond Nos. 2 through 5.  Low 
VOC concentrations were detected in four of the soil samples (PA2, PA3, PA9, and PA12).  Low 
concentrations of the herbicide dinoseb were detected in all but two of the soil samples, and low 
concentrations of the herbicides dicamba and pentachlorophenol were detected in one sample 
(PA12).  The organochlorine pesticides toxaphene, DDD, DDE, and DDT (one or more 
compounds) were present in 7 of the 12 soil samples at concentrations that exceeded their 
respective cleanup level.  The highest soil concentrations were detected in samples that were 
collected near surface drains SD-2 and SD-4.   

2.6 Remedial Investigation, 1995 
In 1995, EMCON Associates (EMCON) conducted a remedial investigation of the Site 
(EMCON, 1995).  Twenty-one borings were drilled and one groundwater monitoring well (SR-8) 
was installed during this investigation.  In total, 203 soil samples were collected and analyzed for 
VOCs, organochlorine pesticides, herbicides, carbamates, and nitrates.  Based on soil analytical 
results, elevated concentrations of organochlorine pesticides (particularly DDT, DDE, and 
toxaphene) were present mainly in the uppermost 2 feet of the soil profile, as was the herbicide 
dinoseb.  Elevated concentrations of organochlorine pesticides were detected in the former 
process area, near borings B-2 through B-4, and elevated concentrations of VOCs were present 
south of Pond No. 1 and near surface drain SD-4.  Nitrate-impacted soil was detected in the 
vicinity of the former fertilizer tanks, Pond No. 1, and the sand trap/wash pad area.   

2.7 Supplemental Site Investigation  
In 1997, EMCON conducted a supplemental site investigation at the Site (EMCON, 1997a).  
This investigation included drilling 11 exploratory borings (7 on Site and 4 off Site) to depths 
ranging from 30 to 165.5 feet bgs, installing 5 quadruple-nested soil vapor extraction wells to 
depths ranging from 100 to 128 feet bgs, and conducting a soil vapor survey on 4 of the soil 
borings.  All but 3 of the soil vapor samples contained detectable concentrations of VOCs.  The 
highest soil vapor VOC concentrations were detected south of Pond No. 1.  Six of the seven 
on-Site soil borings (borings E-23 through E-28) contained soil VOC concentrations that 
exceeded the PRGs for one or more compounds.  VOC-impacted soil was present in the vicinity 
of Pond No. 1 and surface drains SD-1 and SD-4.    
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In 1997, EMCON conducted additional sampling at the request of the DTSC (EMCON, 1997b).  
Additional soil sampling was conducted to identify the presence or absence of specific 
chemicals, namely ammonia, Atrazine, Atratol, Captafol, Diazinon, Diquat, Fluometuron, 
Metalaxyl, Metolachlor, Paraquat, Prometryn, and Simazine.  In total, ten soil samples were 
collected from five soil borings (AS-1 through AS-5) during this investigation.  Ammonia was 
detected in all ten samples at concentrations ranging from 39.4 to 1,650 milligrams per kilogram 
(mg/kg).  Prometryn was detected in soil samples from boring AS-5 (at the non-fertilizer 
washout area near SG-3), at concentrations ranging from 150 μg/kg at 2.5 feet bgs to 630 μg/kg 
at 0.5 feet bgs.  None of the other analyzed compounds were present at detectable concentrations.   

2.8 Soil Vapor Sampling, 1999 
In 1999, HydroGeoSpectrum conducted soil-gas sampling to characterize chemical distributions 
along the centerline of the Site (HydroGeoSpectrum, 1999).  In total, 24 soil vapor samples were 
collected from depths of 10 to 27 feet bgs. Detectable concentrations of 1,2-DCP and/or 
1,2,3-TCP were present at nearly every location.  Additionally, slightly higher vapor 
concentrations were detected in shallower soil on the west side of the Site, suggesting that there 
could be a potential source area to the west of the Site.  

2.9 Groundwater Monitoring, 1987 – 2006  
Groundwater monitoring at the site began in 1987.  Groundwater sampling and reporting has 
been ongoing at the site since 1991.  In May 1992 a groundwater monitoring plan was submitted 
and approved by DTSC (Kennedy/Jenks Consultants, 1992).  The most recent annual 
groundwater monitoring report for the site was submitted in February 2007 (Shaw, 2007a).  This 
report presents the 2006 analytical results as well as tabulated summaries and graphs of 34 
historical groundwater sampling events completed over the previous 16 years.   

As a result of these investigations, each portion of the site has been characterized.  More than 
700 soil samples have been collected and analyzed for organochloropesticides (OCPs), 
herbicides, organophosphates, carbonates, VOCs, nitrates, and/or metals.  Soil sampling 
locations are presented, but not identified on Figure 1-4.  A complete description of sampling 
locations and the occurrence of contamination in the soils is presented in the FS (Shaw, 2007) 
and the RI documents (EMCON, 1995, and 1997a).  
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3.0 Interim Remedial Actions  

3.1 Phase I Investigation – Canonie 1988b 
In August 1987, soil and ancillary equipment was removed from Pond Nos. 1 through 5.  The 
contents of Pond No. 1, the liners, 2 to 3 feet of soil under the liners, the collection pit, the wash 
pad, the sand traps, and soil beneath the wash pad were excavated and transported to a Class I 
waste disposal facility.  Approximately 1,700 cubic yards of material were removed from the 
Site.  Following the excavation activities, a temporary liner was installed in the bottom of the 
pond, a berm was constructed around the perimeter of the excavation area, and a 1-foot-high 
rabbit fence was constructed around the berm.  Pond Nos. 2, 3, 4, and 5 were also excavated in 
August 1987 to depths ranging from 6 inches on the sides to 4 feet in the center.  The liners in 
Pond Nos. 2 and 3 were completely removed and disposed of during the excavation.  Pond Nos. 
4 and 5 did not contain liners.  The berms between the ponds were not excavated.  All excavated 
materials were disposed of off-Site at a Class I landfill.  In total, 440 cubic yards of material 
were excavated.   

3.2 Report on Activities Performed - Kennedy/Jenks, 1992 
AT&SF agreed to perform the following bulleted activities under an Administrative Order on 
Consent (USEPA Docket 91-23).  This order was based on the results of a 1991, Site Assessment 
and a Listing Site Inspection (E&E, 1991a and 1991b).  The activities completed under this order 
include:  

• The perimeter fence was moved to enclose an additional area along the railroad tracks 
at the western boundary of the property. 

• The liquids within product drums, storage tanks, and piping systems were chemically 
characterized. 

• The product drums, storage tanks, and piping systems were removed and properly 
disposed of. 

• The acid spill area was characterized and remediated, and confirmation samples were 
collected and analyzed for pH. 

• The City water main piping, which conveyed water from the City of Shafter Well No. 
10 across the Site, was rerouted to go around the Site. 

• The areas where shallow soil impacts were of concern to the USEPA were paved with 
asphalt or concrete and sealed. 

• Surface drainage controls, specifically berms, sumps, and on-Site storage tanks, were 
installed. 
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• An on-Site water treatment system that was previously installed by Brown & Bryant 
was used to treat water by filtration and carbon adsorption.   

• A Temporary Industrial Wastewater Discharge Permit was obtained from the City of 
Shafter. 

In addition to the above referenced actions, the approximately 30 percent of the site was paved 
and the berms were constructed in 1993; in August 2005 the asphalt cover was repaired and in 
September 2005 an additional synthetic liner was installed in Pond No. 1.  

A soil venting pilot test was completed for the site in 2006 (Shaw 2006) and was evaluated in 
the FS.   
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4.0 Summary of Site Risks  

4.1 Site Conceptual Model  
Figure 4-1 presents the conceptual exposure model developed to describe the exposure setting 
under site-specific exposure scenarios (EHD, 2006a).  Given these scenarios, there are several 
potential exposure pathways through which a receptor may come in contact with COPCs at the 
Site.  Four elements, a COPC source, a release mechanism, an exposure pathway, and a receptor 
must be present for an exposure pathway to be deemed complete:  The following sections 
provide details on these exposure pathways. 

4.1.1 Chemical Sources 
The following sources have been identified at the site: 

• Residual chemicals within the top 10 feet of soil (matrix and soil gas)  

• Residual chemicals from 10 feet bgs down to the first-encountered water-bearing zone 
(matrix and soil gas) 

• Residual chemicals in groundwater 

These sources and the resultant conceptual exposure model presented in Figure 4-1 address all 
COPCs found at or originating from the Site.  The division of soil sources is based on the 
potential for direct exposures, typically assumed to be within the top 10 feet for intrusive 
activities (construction) and the top 2 feet for more passive uses (residential).  The identified 
environmental media may also act as reservoirs for COPCs that slowly migrate to other 
environmental compartments and serve as indirect sources of human exposure. 

4.1.2 Release, Fate and Transport Processes  
The COPC sources discussed above can be divided conceptually into two categories: 1) direct 
sources, such as shallow soils, which are readily available for potential receptor exposures, and 
2) indirect sources, such as groundwater and deep subsurface soil, which are not readily available 
for receptor exposure and require an intermediate release and transport mechanism before 
receptors can be exposed. The identified mechanisms for COPC release and transport for indirect 
sources are leaching of chemicals from soil to groundwater, volatilization of VOCs from site 
soils, dust and particulate emissions, and migration of dissolved contaminants with groundwater 
flow.  These release mechanisms and their impact on risks to human receptors are as follows: 

• Leaching – There is evidence from site specific subsurface soil sampling and analysis 
indicating volatile organic compounds are being leached and migrating down into 
deeper portions of the soil column.  SESOIL modeling results presented in the SRA 
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(EHD, 2006) predict that no chemicals found in site soils will have a future impact on 
groundwater quality in the Shafter area.   

• Volatilization – Chemicals with relatively high vapor pressures are present in site 
soils.  Therefore volatilization was identified as an exposure pathway which was 
evaluated during the risk assessment.  

• Dust and Particulate Emissions – Transport of chemicals adsorbed to dust or soil 
particles was identified as an exposure pathway requiring evaluation in the risk 
assessment.   

• Groundwater - the RI Report concluded that the groundwater underlying the Shafter 
area is regionally contaminated with agricultural chemicals (EMCON, 1995).  Kern 
County Environmental Health Services indicated that DBCP concentrations exceed 
2.0 ppb within one mile north and east of the Site; and EDB concentrations exceeding 
1.0 ppb 2 miles south of the Site.  The DBCP and EDB concentrations detected in 
groundwater samples from the Site monitoring wells are at or below the regional 
concentrations for these constituents.  The groundwater flow direction fluctuates 
across the site from southwest to west.  All groundwater data collected through 1999 
were used in the risk assessment. 

4.1.3 Receptors and Exposure Pathways  
The human receptors evaluated during completion of the risk assessments include construction 
workers, site workers (i.e., maintenance workers), off-site residents, and future on-site 
commercial/office workers and future on-site residents.  Some or all receptors were exposed to 
chemicals at the site through:  

• Inhalation of suspended particulates in outdoor air 

• Inhalation of organic vapor in outdoor air 

• Inhalation of particulates migrating from outdoor to indoor air 

• Inhalation of organic vapor that migrates from outdoor to indoor air or from the 
subsurface to indoor air 

• Inhalation of COPCs released during tap water usage 

• Dermal contact with surface soils 

• Dermal contact with groundwater via baths and showers 

• Incidental ingestion of soil containing COPCs 

• Ingestion of groundwater containing COPCs 

• Ingestion of fruits, vegetables, and grains containing COPCs due to irrigation with 
groundwater containing COPCs 
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4.2 Overview of Baseline Risk Assessments  
Since completion of the early site investigations, extensive risk assessment activities have been 
performed.  These initial risk assessment activities were documented in the Draft Remedial 
Investigation/Feasibility (RI/FS) Study Workplan (EMCON, 1993 and 1995), Risk Assessment 
Interim Deliverable (EMCON, 1996), the Baseline Risk Assessment (EMCON, 1997c), Risk 
Assessment Data Usability Evaluation (IT, 2000), and the revised Baseline Risk Assessment (IT, 
2001).    

Throughout this time period, the Human and Ecological Risk Division of Cal EPA prepared 
extensive comments on the submitted documents, and responses to those comments were 
prepared and submitted to DTSC.  Following the initial risk assessments the Supplemental Risk 
Assessment, Former Brown and Bryant Shafter Facility (EHD, 2006a) was developed and 
submitted to DTSC and HERD as the consensus human health risk assessment for the site.  Risk 
–based Cleanup Goals (RBCG) were also developed by EHD, 2006b and subsequently revised 
by HERD (California Department of Toxic Substances Control, 2006).  An ecological screening 
assessment (EHD, 2007) was submitted as a companion document to the human health risk 
assessment.  

4.2.1 Human Health Risk Assessment  
The following COPCs and subsequent risk assessment reflect the agreed upon methodologies for 
the assessment of potential risk to current and future site users and off-site residents.  At the 
request of HERD/DTSC, the site was subdivided during the risk assessment into six Areas of 
Potential Concern (AOPC).  AOPC are shown on Figure 1-4 and were developed to achieve the 
following: 

• Accounting for various prior uses in each area where different “driving” chemicals 
were used 

• Accounting for potential areas of higher concentrations of chemicals (i.e., hot spots) 

• Providing a means by which risk management decisions can be made on an area-
specific basis. 

The SRA evaluated exposures to on-site construction workers, on-site commercial/industrial 
workers (i.e., employees of any new facility), off-site adult residents, and off-site child residents.  
The commercial/industrial land use as modeled is generally consistent with existing controls and 
surrounding land use.  In developing the exposure scenarios for the SRA, in creating preliminary 
RBCGs, and in developing RAOs for the Feasibility Study (Shaw, 2007b), it was assumed that: 

• Future development of the Site will be limited to commercial/industrial land use. 

• During construction, controls and security will minimize trespassing. 
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5.0 Summary and Evaluation of Alternatives  

There are four key elements to evaluating remedies for the site.  These are:  

• the remedial action objectives (RAOs), which are the goals of any remedy considered 
• the Applicable or Relevant and Appropriate Requirements (ARARs) 
• the preliminary screening of technologies that could be used to remediate the site, and  
• definition of the remedial action alternatives and their component activities  

This section compares and analyzes the relative advantages and disadvantages of each RAA 

5.1 Remedial Action Objectives 
The RAOs are specific goals for protecting human health and the environment.  The National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP) at 40 Code of Federal Regulations 
(CFR) 300 specifies that RAOs must be developed to address the following site-specific 
elements: 

• chemicals of concern 
• media of concern 
• receptors of concern 

RAOs are developed by evaluating the results of the site investigations and the risk assessments, 
as well as both ARARs and “To Be Considered” (TBC) criteria.  RAOs describe the remedial 
actions needed to protect human health, ecological receptors, or both.  Narrative RAOs were 
developed based on the results of the site characterization and risk screenings of the site. 

5.1.1 Soil and Soil – Gas RAOs  
Stated RAOs, developed for soil and soil gas are as follows: 

• Prevent ingestion, inhalation or direct contact with soil containing contaminants of 
concern at concentrations in excess of total hazard index of 1 and/or a cumulative 
excess lifetime cancer risk of 1 x 10-5 for on-site commercial industrial receptors and 
future on-site construction workers.   

• Prevent inhalation of particulates originating from the site containing contaminants of 
concern at concentrations in excess of total hazard index of 1 and / or a cumulative 
excess lifetime cancer risk of 1 x 10-6 for off-site residents.  

• Minimize the potential for contaminants present in the soil column to migrate to 
groundwater due to leaching by the downward movement and infiltration of surface 
precipitation.   



     

IrvWP-W:\Brown Bryant\RAP\Draft Final RAP.doc  Draft Final Remedial Action Plan 
4.4.08    Revision 0 – April 2008 5-2 

• Remediate the past practice hazardous waste management unit at Pond 1 (Pond 1 
Closure). 

5.1.2 Groundwater RAOs  
Although not specifically addressed in the risk assessment, groundwater in the shallow aquifer 
beneath the site is contaminated with VOCs such as EDB, 1,2-DCP, that were used on site.  
However, groundwater contamination beneath the site appears to be indistinguishable from 
regional groundwater contamination in the Shafter area (DTSC, November 17, 2006).  RAOs for 
groundwater are as follows:  

• Prevent future use of the on-site groundwater contained within the upper or 
unconfined aquifer as a drinking water source.  

• Monitor groundwater to detect early signs of migration of contaminants in the soil and 
unsaturated zone.  

• Demonstrate that the threat of adverse impacts to regional groundwater resources from 
potential migration of contaminants from the unsaturated zone at the site has been 
addressed. 

These RAOs were used as the foundation for developing suitable remedial action alternatives 
(Shaw, 2007).  Ultimately, the selected alternative for remediating the site must be shown to 
satisfy each of the RAOs.   

Soil Volume Estimates  
Prior to the development of soil volume estimates the type and distribution of contaminants was 
evaluated.  Of significance to the application of cleanup technologies at the site is the distribution 
of compounds both laterally across the site and vertically within the soil column.  These factors 
are:  

• Pesticide and herbicide detections exceeding preliminary RBCGs are generally 
restricted to the top 2 to 4 feet of the soil column.  This is as anticipated as a majority 
of these compounds are relatively insoluble and are not readily dispersed vertically 
down through the soil column by the action of infiltrating precipitation or surface 
runoff.   

• Fate and transport of metals detected within site soils, particularly the arsenic, 
indicates it should be bound within the upper portions of the soil column.   

• VOC compounds such as EDB, etc. due to their higher solubilities and therefore 
higher mobilities are detected at greater depths within the soil column than the 
pesticides, herbicides, and metals.   
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Because exposure scenarios involving both the deeper VOCs and shallower 
pesticide/herbicide/metals compounds contribute to the site risks the initial part of the remedial 
strategy is to develop soil volume estimates for near surface areas of the site contaminated with 
pesticides and/or herbicides and then for areas of the site contaminated with VOCs to depths of 
approximately 120 feet.   

Soil Volume Estimates for Surface and Near Surface Soils (0 to 11 ft bgs) 

Available chemical-specific toxicity and concentration data, the frequency of detection and the 
preliminary RBCG were used to develop a map of the site identifying areas which, if remediated, 
would reduce site risks to acceptable levels.  Thirty-three areas of the site were delineated 
following this methodology.  These areas are presented on Figure 5-1 (Cells 1 through 25) and 
contain an estimated 3,700 cubic yards of soil.  The cells are described in more detail on Table 
5-2.  An additional 550 cubic yards of soil within the western portion of Pond 1 are included in 
the overall cost estimate.   

Soil Volume Estimate for Deeper VOC-contaminated Soils  

Areas of the site where either EDB, DBCP, 1,2-DCP and / or 1,2,3-TCP are detected in excess of 
the preliminary RBCG are presented on Figures 5-2.  As shown on these figures there are two 
relatively large portions of the site underlain by these compounds and several smaller areas.  The 
large areas and the estimated volume of contaminated soil includes:  

• Approximately 429,770 cubic feet of soil located within the AOPC 2 area, and  

• Approximately 756,000 cubic feet of soil located within AOPC 3 and beneath the 
Pond No. 1 Area.    

VOC contaminated soil beneath the AST area in AOPC 2 and beneath the Pond 1 area extends 
from near-surface to approximately 120 feet bgs.  Superimposed on Figure 5-2 are the calculated 
radius of influence of soil vapor extraction wells installed and evaluated by Shaw (2006).   

5.2 ARARs and Other to Be Considered Guidance  
The site is being remediated under the authority of the DTSC, the California Code of Regulations 
(CCR) Health and Safety Code Sections 25355.5(a) (1) (B) and 25358.3 (a). The State Health 
and Safety Code Division 20, Chapter 6.8 establishes the process and framework for DTSC Site 
Mitigation oversight of the remedial action under the Hazardous Substance Cleanup Fund (HSC 
25355.5) and establishes the CERCLA process (40 CFR 300.400 et seq) as the basis for planning 
and approval of the remedy (HSC 25456.1).  Under CERCLA, remedial actions draw on other 
Federal and State environmental laws and regulations, known as “applicable or relevant and 
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appropriate requirements” (ARARs).  The NCP defines “applicable” and “relevant and 
appropriate” requirements as follows: 

Applicable requirements means those cleanup standards, standards of control, and 
other substantive requirements, criteria, or limitations promulgated under Federal 
environmental or State environmental or facility citing laws that specifically 
address a hazardous substance, pollutant, contaminant, remedial action, location, 
or other circumstance found at a CERCLA site. 

Relevant and appropriate requirements means those cleanup standards, standards 
of control, and other substantive requirements, criteria, or limitations promulgated 
under Federal environmental or State environmental or facility citing laws that, 
while not applicable to a hazardous substance, pollutant, contaminant, remedial 
action, location, or other circumstance at a CERCLA site, address problems or 
situations sufficiently similar to those encountered at the CERCLA site that their 
use is well suited to the particular site. 

Remedial actions must comply with the ARARs promulgated under any Federal environmental 
law or any more stringent standard promulgated under State environmental law.  The selected 
remedy must attain and be consistent with the ARARs, unless these requirements are waived or a 
variance is granted. 

Federal and State standards that lack general applicability or are not legally enforceable, policies, 
guidance documents, or local requirements are not ARARs.  However, they can be considered 
when evaluating the remedial actions necessary to protect human health and the environment.  
These standards are the “to be considered” (TBC) criteria.  Although TBCs are not potential 
ARARs because they are neither promulgated nor enforceable, they can be consulted to develop 
remedial goals when ARARs do not exist for particular contaminants or when information is 
needed as to how to carry out certain actions or requirements. 

5.3 Location-, Chemical- and Action-Specific ARARs   
ARARs fall into three groupings: location-specific, chemical-specific, and action-specific 
requirements. Local, State and Federal ARARs are shown on Table 5-1.  Non-promulgated 
advisories or guidance issued by federal or state governments are not legally binding and do not 
have the status of ARARs.  Such requirements may, however, be useful, and are “to be 
considered” (TBC).  

Chemical Specific ARARS evaluated for this feasibility study include federal and the more 
stringent state requirements that define what constitutes hazardous waste, necessary to determine 
appropriate waste management and disposal actions. The clean up levels in Brown and Bryant, 
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Shafter Facility- Risk-Based Cleanup Goals Memorandum, November 17, 2006 are chemical 
specific clean up level guidance to be considered.  State and Federal MCLs for groundwater also 
were identified as ARARs for this remedial action.    

Location specific ARARs included the Federal Clean Air Act regulations which authorized the 
California State Implementation Plan (SIP). California Air Quality Management Districts 
establish local rules and regulations under the SIP. Substantive requirements promulgated by the 
San Joaquin Air Pollution Control District related to the remedies evaluated were considered 
applicable. These were treated as location specific ARARs but are actually technology driven as 
well. In addition, Federal requirements related to preservation of archaeological and historical 
resources were considered applicable, although it is unlikely that any such resources will be 
encountered at the already disturbed site. Federal and state requirements to protect threatened 
and endangered species were considered relevant and appropriate although the ecological risk 
assessment did not identify such species are present at the site. 

Action Specific ARARs that were applicable Federal requirements include certain provisions of 
the Federal RCRA regulations, and California is federally authorized to administer RCRA 
requirements under the state Hazardous Waste Control Law. Accordingly, RCRA related 
ARARs are identified as part of the State Hazardous Waste Control Law discussed below. 
SWRCB Res. 68-16 (Policy With Respect to Maintaining High Quality of Waters in California) 
was selected as a relevant and appropriate requirement because it relates to protection of water 
quality. Regional groundwater has been impacted by contaminants also present at the site, but 
evidence of discharge to regulated waters of the state has not been established; contamination 
attributable to the site has been detected in the unsaturated zone and RAOs are developed 
consistent with this policy. The SWRCB Res. 92-49 (Policies and Procedures for Investigation 
and Cleanup and Abatement of Discharges Under Water Code Section 13304) is not identified as 
an ARAR for the evaluation because it establishes the SWRCBs policy for setting groundwater 
cleanup levels if background levels cannot be restored. The remedial actions being evaluated are 
all intended to maintain background levels in groundwater.  
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5.4 Preliminary Technology Screening  
The process options that passed through the preliminary screening were then further qualitatively 
screened against the primary balancing criteria of effectiveness, implementability, and 
relative cost.  The following process options were selected as representative: 

Technology Representative Process Options 

Legal Mechanisms Deed Restrictions 

Educational Controls Land Use Covenants 

Engineering Controls Fence 

 Warning Signs 

 Surface Controls 

 Dust Control 

Cover Title 27 Prescriptive Cover (Alternative Design) 

 Asphaltic Concrete Cover 

In-situ treatment Soil Vapor Extraction (SVE) 

SVE Off Gas Treatment Carbon Adsorption 

Excavation and Offsite 
Disposal California Class I Landfill 

 Solid Waste Landfill 

Monitoring Groundwater and Unsaturated Zone Monitoring 
Program 
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5.5 Development of Alternatives   
This technologies and process options retained for further consideration were developed as 
candidates for the preferred Remedial Action Alternative (Shaw, 2007).   

Remedial 
Action 

Alternative 
(RAA) Media 

General 
Response 

Action Technology Process Option 
RAA 1 All No Action None None 

RAA 2  
Shallow Soil, Deep 
Soil, Closure of 
Pond 1, and 
Groundwater 

Institutional 
Controls Legal Mechanisms Deed Restrictions 

   Educational 
Controls Land Use Covenants 

   Engineering 
Controls 

Fence, Signs, Surface Controls, and 
Dust Control. 

  Monitoring Title 23 Monitoring Groundwater Monitoring Program 

RAA3 

 
Shallow Soil Removal Excavation and 

Offsite Disposal California Class I Landfill 

    Subtitle D Landfill 

 Deep Soil Onsite 
Treatment In-situ Treatment Soil Vapor Extraction 

   Off Gas Treatment 
of Soil Vapors Carbon Adsorption 

RAA4 Pond 1 Closure Removal Excavation and 
Offsite Disposal California Class I Landfill 

  Containment Cover Title 27 Prescriptive Cover (Alternative 
Design) 

  Monitoring Title 23 Monitoring Groundwater Monitoring Program 

RAA5 Pond 1 Closure in 
Place Containment Multimedia Cap Title 27 Prescriptive Cover (Alternative 

Design) 

  Monitoring Title 23 Monitoring Groundwater Monitoring Program and 
Unsaturated Zone Monitoring Program 
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The Remedial Action Alternatives (RAAs) are described in the following sections.   

5.5.1 RAA 1:  No Action 
The no-action alternative is required by the NCP to provide a baseline for comparison with other 
RAAs that provide a greater level of response.  Under no action, no physical remedial actions 
would be performed to reduce the toxicity, mobility, or volume of contaminants at the former 
Brown and Bryant Shafter facility.  There would be no physical changes to the site conditions 
and contaminants would be expected to remain in the soil an extended period of time, with any 
changes occurring only through natural processes.  Contaminants could also potentially migrate 
via wind or stormwater erosion.  Risk to human health would remain the same as under present 
conditions as long as the present materials remained undisturbed.   

5.5.2 RAA 2:  Institutional Controls, Groundwater Monitoring, and Reporting  
RAA 2 establishes Institutional Controls (ICs) to protect human receptors from ingestion, 
inhalation, and direct contact with contaminants or residual in soil.  The proposed ICs consist of 
deed restrictions, LUCs, and the engineering controls of fencing, warning signs, surface controls, 
and dust control. Additionally, RAA 2 continues existing periodic groundwater monitoring to 
determine if soil contamination at the site is affecting water quality.   

Deed restrictions rely on private property law to restrict or affect the use of the property. They 
can be implemented without the intervention of regulatory authorities and are advisable when 
restrictions are intended to be long term or permanent (i.e., residual contamination left in place 
while preventing unrestricted use).  Deed restrictions would be implemented to prohibit the 
development and use of the property for residential housing, traditional public or private school 
for persons less than twenty one years of age, childcare facilities, long-term care hospital and 
playgrounds. Additionally, restrictions would be put in place to prevent future use of onsite 
groundwater from the upper aquifer as a drinking water source and to maintain cover over the 
site until the deep soils are remediated.  

LUCs are informational devices that are enforceable; they are informational document filed in 
public land records that notify potential property owners, renters, and leases searching the 
records that important information exists regarding the status of the property.  They can be used 
to discourage inappropriate land use and identify that residual contamination above residential 
cleanup goals is present at the site that prevents unrestricted use such as residential development, 
daycare facilities, schools, and playgrounds.  The LUC is not an interest in real property; but if 
alerts the property owner regarding the future use of the property that (i.e., they are 
unenforceable) includes limiting land use to industrial. 

Signs will give notice regarding the presence of hazards on a site; they will inform or warn but 
cannot stop trespassing.  The existing perimeter fence will continue to prevent public access to 
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the site. Routine inspection and maintenance will remain in effect to identify necessary repairs. A 
fence works well in conjunction with signs as useful deterrents to trespassing and controlling 
access.  

The existing surface controls will be maintained and improved to control infiltration, runoff, and 
erosion, thus limiting the potential for contaminant migration.  Physical measures include site 
grading, asphaltic concrete cover, and surface water diversion.  The existing asphalt cover will 
continue to provide control of dust transport and exposure.  

The current approved groundwater monitoring and reporting program for the former Brown and 
Bryant facility will continue through remedial action.  It is assumed for cost estimating that 
monitoring will continue for 10 years after implementing remedial action. Presently, five onsite 
monitoring wells are sampled on an annual basis for laboratory analysis of chlorinated 
herbicides, volatile organic compounds (VOCs) including 1,2-dichloropropane, total arsenic, 
phosphorus and orthophosphate, ethylene dibromide (EDB), dibromochloropropane (DBCP), 
and 1,2,3-trichloropropane (1,2,3-TCP). The wells are additionally sampled every five years, 
where the next sampling event is 2007, for organochlorine pesticides (OCPs), poly chlorinated 
biphenyls (PCBs), organophosphorus pesticides (OPPs), and carbamate and urea pesticides. 
Annual groundwater monitoring reports are submitted to DTSC in February documenting the 
findings for the previous year.   

5.5.3 RAA 3:  Soil Vapor Extraction, Excavation and Offsite Disposal  
The primary components of RAA 3 are excavation and offsite disposal of shallow soils affected 
by pesticide and metals and in-situ soil vapor extraction of deep soil affected by volatile organic 
compounds. The shallow soils shown on Figure 5-1 will be disposed of offsite either at a Class I 
landfill or a Subtitle D landfill.  Approximately 5,100 tons of pesticide and metal affected 
shallow soil will be excavated from several different locations throughout the site.  This estimate 
allows for some over excavation for areas not fully bounded by analytical data currently.  
Demolition of concrete, asphalt, and other existing structures will be required to gain access to 
the areas to be excavated.  Excavation of soil will be accomplished by using conventional earth-
moving equipment, including backhoes, bulldozers, graders, and front-end loaders.   

Shallow soil, predominantly two feet below ground surface but likely no deeper than six feet, in 
the remediation areas will be excavated and staged on the northeastern side of the site.  Prior to 
backfilling each individual excavation, confirmation samples will be collected and analyzed per 
the remedial action work plan to be submitted for DTSC approval prior to field mobilization.  
Excavated areas will be backfilled with compacted clean soil and covered with gravel sub base 
and asphalt.  
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Soil piles will be sampled and profiled and disposed of in either a Subtitle D landfill (non-
hazardous material) or in a Class I Landfill (hazardous material).  For purposes of cost estimating 
for this FS, it is assumed that all soil will require disposal at a Class I hazardous waste landfill. 

The deep soil affected with VOCs (see Figure 5-2) will be remediated using SVE. This 
technology involves collection of soil vapor from the unsaturated zone by applying a vacuum at 
a series of extraction points. The vacuum not only draws vapor from the unsaturated zone, but 
also decreases the pressure around the soil particles, thereby releasing additional volatiles. In 
addition, due to the pressure differential, clean air from the atmosphere enters the soil to replace 
the extracted air.  

The pilot test conducted in October 2006 (Shaw, 2006) showed SVE to be a feasible and 
effective technology for removing the VOCs from the deep soil at this site.  To provide 
flexibility of operation, the two impacted areas of contamination shown on Figure 5-2 will each 
have their own SVE system. The major components of each SVE system will include: existing 
and new vapor extraction wells, necessary piping and valves, and a positive displacement or 
regenerative blower. The discharged air from each system would be sent through two activated 
carbon units plumbed in series. The spent carbon would be regenerated for reuse.  If carbon 
adsorption technology proves to be cost-prohibitive, other emission control technologies may be 
applied.  In any case, emissions controls will meet San Joaquin Air Pollution Control District 
requirements for SVE treatment of VOC-contaminated soil.  Sampling will be conducted during 
the SVE system operation to ensure compliance with air quality regulations and to determine the 
effectiveness of the system.  Closure confirmation sampling would include confirmation of soil 
at depth, soil gas sampling or demonstration of an asymptotic decline. The results would be 
incorporated into a post remediation evaluation to insure that health-based objectives are met  A 
more complete protocol for this post remedial evaluation will be addressed in a remedial action 
work plan to be submitted for DTSC approval prior to field mobilization. 

The SVE system has been estimated to remediate the AST and Pond 1 areas in approximately 1 
and 4 years, respectively, to acceptable risk levels.   The conceptual design of the SVE system 
was presented in Appendix A of the Final FS (Shaw, 2007).  Operation and maintenance is 
anticipated on a monthly basis for the duration of the system operation.  

5.5.4 RAA 4:  Contaminated Soil Removal and Closure of Pond 1  
RAA 4 proposes closure of Pond 1 where the contaminated soil associated with Pond 1 will be 
removed until the confirmation sampling and laboratory analysis shows the residual 
contaminants are below the preliminary cleanup levels. After removing the affected soil, the 
pond would be backfilled with clean compacted soil, and covered with an alternate design of a 
Title 27 prescriptive cover. Post closure would include groundwater monitoring. 
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Pond 1 and the sand trap/wash pad were previously excavated in August 1987; pond sediment, 
liners, and approximately three feet of soil below the liner and the Pond structures were 
excavated (Cannonie Environmental, 1988a). The approximately 1700 cubic yards of material 
was transported and disposed of at the Kettleman Hills Class I Landfill. Additionally, a 
temporary liner was placed in the pond and all surface runoff connections leading to Pond 1 were 
disconnected. A berm was constructed around the pond to divert runoff. In September 2005, a 
new pond liner was installed over the existing liner. 

Based on the soil sampling results of the pond and sand trap/wash pad excavation performed in 
1987 (Cannonie Environmental, 1988a and b), RAA 4 proposes closing the pond after additional 
spot excavation and confirmation sampling. The excavation will be centered on the “SUMP” and 
“1W” sample locations as shown on Figure 5-1. The approximate 120 foot by 40 foot area will 
be excavated 3 feet below grade where three confirmation samples from the excavation floor and 
six confirmation samples from the excavation sidewalls will be collected for laboratory analysis 
for metals, pesticides, SVOCs, and VOCs. If confirmation samples indicate concentrations above 
preliminary cleanup goals, another 1 feet of soil will be removed from the bottom of the 
excavation or the sidewalls over-excavated and resampled until clean soil is found. The enclosed 
estimate assumes the initial excavation of three feet below grade will be sufficient for clean 
closure which equates to approximately 550 cubic yards of contaminated soil to be transported 
and disposed of as non RCRA hazardous waste at a Class I Landfill.  The size and boundaries of 
the excavation proposed for pond closure under RAA 4 may change based on any additional 
fieldwork completed to address data gaps identified by DTSC (DTSC, June 5, 2007).  A more 
complete assessment of the data gap issues will be addressed prior to field mobilization in a 
remedial action work plan to be submitted to the DTSC for approval. 

After verifying removal of contaminated soil from the sand trap/wash pad area by confirmation 
sampling, the sand trap/wash pad and entire pond will be backfilled with clean imported soil. 
The remaining pond bottom liner will be left in place. The backfill will be compacted to grade 
and covered with a Title 27 alternative design cover. The area will be graded to provide drainage 
away from the backfilled pond. The cover would include three layers: 

• The remaining liner at the bottom of the pond installed in 2005 

• Compacted backfill over the liner to one foot above grade to serve as a foundation 
layer for the cover 

• Cover consisting of a gravel sub base and asphalt-concrete pavement slightly domed 
to promote drainage. 

A groundwater monitoring program will be initiated for a five year period, after which, DTSC 
will be petitioned to discontinue the program based on compliance demonstration. 
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5.5.5 RAA 5:  Pond 1 Closure in Place  
RAA 5 proposes including Pond 1 and the sand trap/wash pad within the risk based remediation 
of the entire Brown and Bryant Shafter facility. This alternative would rely on RAA 3 to 
remediate the shallow VOCs detected at the SUMP and 1W sample locations (Canonie, 1988a 
and b). The metals and dinoseb detected in those sample locations would be contained by the 
proposed cover.  

Pond 1 and the sand trap/wash pad would be covered with a Title 27 alternative design cover to 
isolate the backfilled pond from precipitation. The pond, with the existing pond bottom liner left 
in place, would be backfilled to grade with clean compacted soil. The compacted backfill would 
be graded to provide drainage away from the backfilled pond and covered. The alternative design 
cover would include six layers: 

• The existing liner at the bottom of the pond installed in 2005 

• Compacted backfill over the liner to one foot above grade to serve as a foundation 
layer at the base of the cover 

• Geotextile to protect the synthetic liner 

• Synthetic liner, consisting of a geomembrane sheet such as high-density polyethylene 
or linear-low density polyethylene 

• A drainage layer above the synthetic liner, consisting of either a plastic drainage net or 
a layer of free-draining sand and gravel 

• An asphalt-concrete cover consisting of a gravel sub base and asphalt-concrete 
pavement slightly domed to promote drainage off of the cover.  

A plan approved by the DTSC for groundwater and unsaturated zone monitoring will be initiated 
for a prolonged period (30 years for cost estimating purposes) with 5 year reviews for 
reevaluation.  For cost estimating, it is assumed the existing annual groundwater monitoring 
program is sufficient and will continue past remediation (see Section 4.2 for description), and 
unsaturated zone monitoring would be periodically conducted on 5 year intervals using standard 
or innovative sample collection technologies. Upon demonstration that the unit is not 
contributing to groundwater contamination, the DTSC will be petitioned to discontinue the 
program based on demonstration that RAOs for groundwater protection have been achieved.  In 
addition, off gas samples from the venting wells and the SVE systems exhaust will be collected 
quarterly and monthly, respectively, to verify the effectiveness of the SVE system in attaining 
preliminary vapor clean up goals. Confirmation sampling would include confirmation of soil at 
depth or soil gas sampling to demonstrate that the SVE treatment RAOs have been achieved 



     

IrvWP-W:\Brown Bryant\RAP\Draft Final RAP.doc  Draft Final Remedial Action Plan 
4.4.08    Revision 0 – April 2008 5-13 

5.6 Alternatives Analysis  
A detailed analysis was completed to provide sufficient information to compare the alternatives, 
select an appropriate remedy for the site, and demonstrate satisfaction of the CERCLA remedy 
selection requirements in the remedial design.  The detailed analysis of alternatives was 
conducted in accordance with the Guidance for Conducting Remedial Investigations and 
Feasibility Studies under CERCLA (EPA, 1988) and the NCP.  As described in the EPA RI/FS 
Guidance, the detailed analysis for individual alternatives consists of the following three sets of 
analysis involving nine evaluation criteria:  

Threshold Criteria 

• Overall protection of human health and the environment 
• Compliance with ARARs 

Balancing Criteria 

• Long-term effectiveness and permanence 
• Reduction of toxicity, mobility, or volume through treatment 
• Short-term effectiveness 
• Implementability 
• Cost 

Regulatory/Community Criteria 

• State acceptance 
• Community acceptance. 

5.6.1 Overall Protection of Human Health and the Environment 
RAA 1, the no-action alternative, will not reduce or monitor potential risks or be protective of 
human health or the environment.  RAA 2, would control exposure through Institutional Controls 
and monitoring and, thereby, ensure reliable protection over time. By itself, this alternative may 
not be adequately protective of human health and the environment.  RAA 3 is expected to 
eliminate potential exposure to receptors and provide a high level of protection by permanently 
removing the contaminated shallow soil and removing VOCs from deep soil by using SVE.  
RAA 4 would remove the shallow soil contaminants associated with Pond 1 and provide a cover 
to control infiltration that could potentially leach residual soil contamination to the groundwater.  
RAA 5 will mitigate exposures to the Pond 1 contamination in addition to the actions described 
under RAA 3.  

All the alternatives can achieve some level of protection of human health and the environment 
except RAA 1, the no action alternative. 
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5.6.2 Compliance with ARARs 
RAAs 3 through 5 can be planned and implemented in ways that will meet all of the action-
specific ARARs.  These RAAs will meet the ARARs to an essentially equal degree and all meet 
ARARs to a substantially greater degree than either RAA 1 or RAA2 alone. 

All the alternatives will meet the ARARs to some degree except RAA 1.  

5.6.3 Long-Term Effectiveness and Permanence 
RAA 1 will allow the greatest residual risk to remain on site because it involves no action.  
RAAs 2 through 5 all provide long-term effectiveness and permanence, although RAA 3 and 4 
are arguably superior to all because they provide treatment and permanent removal of the onsite 
contamination, whereas the other alternatives do not.  Treatment and removal provide permanent 
and effective long-term protection to human health and the environment for industrial land use.  
Any of these alternatives will meet this criterion much more effectively than RAA 1. 

5.6.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
RAA 1 fails to attain any such reduction because the no-action alternative lacks containment, 
treatment, or other measures.  RAA 2 will control but not reduce toxicity and mobility. RAA 3 
and 4 will reduce volume, toxicity, and mobility. RAA 5 will control mobility.   

5.6.5 Short-Term Effectiveness 
Implementation of RAA 1 does not pose substantial risks to the community or construction 
workers because no remedial actions will be taken under this alternative.  RAA 2 will not impact 
the neighboring community, workers, or the surrounding environment.  RAA 3 involves typical 
construction activities that may pose short-term risks to worker health and safety.  With RAA 4, 
no significant risks exist to the local community, with the exception of heavy truck traffic during 
transport of contaminated soil to the RCRA disposal facility.  RAA 4 and RAA 5 will involve 
construction activities associated with backfilling Pond 1 and covering the backfill.  This 
construction may pose short-term risks to worker health and safety.  Implementation of RAAs 4 
through 5 could pose additional risks to the community or construction workers because both 
alternatives involve similar construction activities.  RAA 1 and 2 pose the least short-term risk to 
the community as these alternatives do not involve active remediation of the site.   

5.6.6 Implementability 
Consideration of RAA 1, the no-action alternative, is required by the NCP.  This alternative is 
the easiest to implement because it involves no action.  There is no equipment requirements 
associated with RAA 1.  For the same reason, the alternative also requires no operations and 
maintenance activities.  New, unproven, or problematic technologies are not an issue. 
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RAAs 2 through 5 are approximately equal in implementability because they involve only 

common site controls and remediation activities. The technologies involved are proven and 

mature.  These alternatives require only conventional equipment and services that should be 

reliable and readily available.   

5.6.7 Cost 
Cost estimates completed within the FS (Shaw 2007) were developed following EPA guidance 
(EPA, 2000).  The estimated net present-worth costs of the three alternatives are as follows: 

Description 
RAA 1 

No Action 

RAA 2 

Institutional 
Controls & 

Groundwater 
Monitoring and 

Reporting 

RAA 3 

Soil Vapor 
Extraction & 
Shallow Soil 

Removal 

RAA 4 

 Contaminated 
Soil Removal & 

Closure of 
Pond 1 

RAA 5 

Closure In 
Place and Post 
Closure Care 

and Monitoring 
of Pond 1 

Total Project 
Duration (years) 0 30 5 5 30 

Capital Costs $0 $168,300 $1,133,700 $378,300 $342,200 

Present Value O&M 
Cost $0 $242,387 $431,897 $14,800 $219,685 

Present Value 
Periodic Cost $0 $76,780 $158,068 $0 $86,940 

Total Present Value 
of Alternative $0 $487,500 $1,723,700 $393,100 $648,800 
 

In terms of net present worth, RAA 1 will be the least expensive remediation alternative to 
implement.  In order of most to least expensive alternative is RAA 3, RAA 5, RAA 2, and 
RAA 4 

5.6.8 State Acceptance 
State agencies will not accept RAA 1 because it will not protect human health and the 
environment.  Because RAA 2, institutional controls, does not mitigate or remove contamination 
from the site, this alternative will not meet the expectations of the state regulatory agencies.  
RAA 3, RAA 4, and RAA 5 are therefore the most acceptable from the State agencies’ 
standpoint. 
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5.6.9 Community Acceptance 
The community is unlikely to accept RAA 1 because it will leave the site unremediated, out of 
compliance with ARARs, and a source of health risks to local workers and the general public.  
Although RAA 2 provides some degree of benefit and protection from contamination to the 
community it does not prepare the property for future commercial use.  RAAs 3 through 5 are 
therefore most desirable from the standpoint of community acceptance. 

5.7 Identification of, and Rationale for, Proposed Alternative  
All the alternatives are capable measures except RAA 1 which is omitted from further evaluation 
because it will not protect human health and the environment, is not acceptable according to the 
evaluation criteria, and does not satisfy the RAOs.  After careful consideration, RAA 4 is 
preferred over RAA 5 for closure of Pond 1 because of time to complete and cost considerations. 
RAA 4 is also favorable in that it provides protection of groundwater by removal of the 
remaining soil contamination beneath Pond 1. RAA 4 will be coupled with RAA 2 and RAA 3 to 
meet the FS evaluation criteria, ARARs, and the RAOs.  The proposed remedy includes:  

• Deed restrictions and Land Use Covenants 
• Extensive soil excavation and disposal  
• SVE at the AST area and the Pond 1 area   
• Pond 1 soil excavation and disposal and construction of a cover  
• Additional groundwater monitoring well installation near City Well #10 
• Groundwater monitoring  

This remedy will:  

1. Eliminate or minimize direct human contact with COCs in surface soil  media of 
concern.  
Excavation and off-site disposal of surface and near-surface soil from the site, 
including the Pond 1 area will mitigate risks to human receptors at the site.  

2. Mitigate COCs in concentrations which are a threat to human health in particulates 
generated and dispersed from surface soils   
Removal of this soil will reduce COC levels in site surface soils to acceptable 
concentrations.  After completion of the remedial actions, the threat to human health 
from fugitive dust or particulate emissions will be minimized. 

3. Eliminate or minimize storm-water contact with the media of concern  
Removal of surface soil and removal of soil and cover construction at Pond 1 will 
eliminate storm-water concerns.   

4. Eliminate or minimize the potential for uncontrolled migration soil vapor VOCs   
The SVE system will mitigate deep soil VOC occurrences  
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5. Minimize the potential for future groundwater contamination   
The SVE system will remove the more leachable and mobile VOCs from the soil, 
thereby protecting the groundwater beneath the site from future contamination by 
VOCs.   

6. Achieve compliance with State and Federal regulations  
The components of the selected remedy are considered to be those that best comply 
with ARARs.  Therefore, the selected alternative complies with applicable State and 
Federal regulations. 

7. Allow potential future reuse of the site.  
The selected alternative will explicitly allow and encourage commercial reuse of the 
site.    

Groundwater monitoring is currently ongoing at the Site.  Continued groundwater monitoring 
will provide an ongoing surveillance measure to evaluate potential groundwater impacts from the 
Site soils.  Implementation of the monitoring program will continue prior to, during the remedial 
action activities, and may continue after the remedial action activities.  Additionally, one 
groundwater monitoring well will be installed either in the southern portion of AOPC 3 or the 
western portion of AOPC 5 (Figure 5-2).  This well will provide early detection monitoring of 
potential groundwater impacts from the Site to City Well #10.  Location of this well will be 
finalized during the remedial design.  Monitoring of this well will also be incorporated into the 
existing groundwater monitoring program. 

An O&M agreement will be developed subsequent to the soil removal actions at the Site as 
administrative control.  The agreement will address continued groundwater monitoring, Site 
security and access, and long-term operation of the soil vapor extraction and treatment systems, 
if necessary (i.e., significant rebounding of soil vapor concentrations occurs). The requirement 
for five year review evaluations of implemented remedy can also be addressed at that time, 
where evaluation of groundwater impacts to City Well #10 could also be included.  A realistic 
O&M agreement can be developed following the completion of Site remedial actions described 
in this RAP. 

A draft project schedule for implementation of remedial actions at the Site is provided in 
Appendix E.  

This remedial alternative protects human health and the environment, conforms to the ARARs, 
and fulfills all of the RAOs.  Therefore, RAA 4, coupled with components of RAAs 2 and 3 are 
proposed as the remedial alternative for the Brown and Bryant, Shafter facility.   
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Table 1-1

Chemicals or Their By-Products Known to be Used On Site

(Page 1 of 2)

Chemical Used or By-Products Known on Site Stored in Bulk On Site
Acrolein X ---
Acrylonitrile X ---
Aldrin X ---
Ammonia X X
Benefin (Balan) X ---
Benzeneacetic Acid
(Phenylacetic Acid) X ---
Alpha BHC X ---
Gamma BHC (Lindane) X ---
Beta BHC X ---
Delta BHC X ---
Captan X ---
Technical Chlordane X ---
Chlorobenzene X ---
DBCP X ---
p,p'-DDD X ---
p,p'-DDE X ---
p,p'-DDT X ---
DEF X ---
Demeton-o X ---
Demeton-s X ---
1,1-Dichloroethane X ---
1,2-Dichloroethane X ---
1,2-Dichloropropane X ---
1,3-Dichloropropene X ---
1,3-Dichloropropane X ---
Diazinon X ---
Dibromochloropropane X ---
cis-1,3-Dichloropropene X ---
Dieldrin X ---
Diesel X X
Dimethoate (Cygon) X ---
2,4-Dinitrophenol X ---
trans-1,3-dichloropropene X ---
Disulfoton (Disyston) X ---
DNBP (Dinoseb) X X
Endosulfan I X ---
Endosulfan II X ---
Endosulfan Sulfate X ---
Endrin X ---
Endrin Aldehyde X ---
ETDB (EDB) X X
Ethion X ---
Ethylbenzene X ---
Guthion X ---
Heptachlor X ---
Heptachlor Expoxide X ---
Kelthane X ---
Malathion X ---
Methiocarb X ---
Methomyl X ---
Methylene Chloride X ---
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Table 1-1

Chemicals or Their By-Products Known to be Used On Site

(Page 2 of 2)

Chemical Used or By-Products Known on Site Stored in Bulk On Site
Methoxyclor X ---
Methyl Trithion X ---
Orthene X ---
Ethyl Parathion X ---
Methyl Parathion X ---
PCB X ---
PCNB X ---
Perthane X ---
Phorate (Thimet) X ---
Priority volatiles X ---
Prowl X ---
1,1,2,2-Tetrachloroethane X ---
Temik X ---
Toluene X ---
Toxaphene X X
Trichlorofluoromethane X ---
1,2,3-Trichloropropane X ---
Xylene X X
Calcium X ---
Magnesium X ---
Sodium X ---
Potassium X ---
Chloride X ---
Sulfate X ---
Bicarbonate X ---
Nitrate X ---
Arsenic X ---
Cadmium X ---
Chromium (Total) X ---
Copper X ---
Lead X ---
Manganese X ---
Nickel X ---
Zinc X X

From: Canonie, 1988 and EHD, 2006
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Table 1-2

Contaminant Summary for Soils, Soil Gas and Groundwater
Former Brown and Bryant Facility, Shafter, California 

(Page 1 of 3)

Chemical Frequency of 
Detection

Maximum Soil Concentration 
(mg/kg)

2,4-dinitrophenol 1 / 178 5
trichlorofluoromethane 1 / 208 0.13
ethylbenzene 1 / 208 0.006
benzene 1 / 231 1.3
polychlorinated biphenyls 1 / 242 0.34
cis-1,3-dichloropropene 1 / 293 0.2
2,4-DB 4(2,4-dichloropehnoxy)butyric acid 1 / 41 0.035
acetone 1 / 42 0.077
dicamba 1 / 55 0.0098
tetrachloroethene 1 / 72 0.010
1,1-dichloroethene 1 / 93 0.4
1,2-dichloropropane 19 / 238 31
DEF (merfphos oxide) 2 / 184 0.5
prowl (Pendimethalin) 2 / 189 16
1,2-dichloroethane 2 / 195 0.6
prometryn 2 / 20 0.63
pentachlorophenol 2 / 22 0.035
gamma-bhc (Lindane) 2 / 223 2
1,1,1-trichloroethane 2 / 72 0.007
1,2,3-trichloropropane 22 / 233 6
toluene 23 / 244 1.6
1,2-dibromoethane (ethlyene dibromide) 23 / 310 36
4,4-DDD 24 / 309 37
arsenic 263 / 522 110
chlorobenzene 3 / 217 1.3
benefin 3 / 249 48
dieldrin 4 / 222 0.15
methylene chloride 4 / 229 0.78
endrin aldehyde 4 / 243 10
xylenes 4 / 263 0.13
aldicarb 5 / 247 33
dinoseb 56 / 306 290
pentachloronitrobenzene 6 / 177 76
pentachloronitrobenzene 6 / 177 76
1,3-dichloropropane 6 / 222 3
endrin 6 / 243 25
endosulfan 6 / 422 8.7
4,4-DDE 74 / 316 170
4,4-DDT 74 / 334 230
4,4-DDT 74 / 334 230
toxaphene 76 / 384 1500
1,2-dibromo-3-chloropropane (DBCP) 8 / 339 6
chlordane 9 / 249 5.3
kelthane 9/177 240

Surface and Construction Zone Soils (0-11' bgs)
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Table 1-2

Contaminant Summary for Soils, Soil Gas and Groundwater
Former Brown and Bryant Facility, Shafter, California 

(Page 2 of 3)

Chemical Frequency of 
Detection

Maximum Soil Concentration 
(mg/kg)

Dinoseb 3 / 64 1.05
Silvex (2,4,5-TP) 1 / 50 0.01
Manganese 17 / 17 430
Arsenic 24 / 24 17
Copper 16 / 19 19
Zinc 19 / 19 89
4,4'-DDT 6 / 20 0.08
Dieldrin 1 / 67 0.0157
Endrin 2 / 67 0.232
4,4'-DDD 1 / 71 0.03
4,4'-DDE 1 / 71 0.06
Endosulfan 1 1 / 134 0.0089
TPHD 2 / 2 2600
TPHG 2 / 3 2400
Ethylbenzene 5 / 285 9.7
Ethylene Dibromide 63 / 395 4.5
1,2-Dichloroethane 10 / 281 0.16
Toluene 7 / 336 4.7
Xylenes 30 / 336 200
1,3-Dichloropropane 47 / 324 0.2
Acetone 2 / 197 0.057
Benzene 1 / 338 0.01
1,1,1-trichloroethane 5 / 281 0.005
Methylene chloride 12 / 281 0.069
1,1-Dichloroethane 10 / 281 0.16
1,2-Dichloropropane 160 / 385 7
2-Butanone 3 / 197 0.028
1,1,2-trichloroethane 6 / 280 0.065
1,2-Dibromo-3-chloropropane 56 / 394 0.720
1,2,3-Trichloropropane 113 / 319 0.65
Nitrate 42 / 42 3500
Ammonia 3 / 6 712

Vadose Zone Soils (>11' bgs)
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Table 1-2

Contaminant Summary for Soils, Soil Gas and Groundwater
Former Brown and Bryant Facility, Shafter, California 

(Page 3 of 3)

Soil Gas 
Frequency of 

Detection
Maximum Concentration 

(mg/m3)
Dibromochloropropane 32/56 7.7
1,2 - Dichloroethane 1/56 2.9
Ethylene Dibromide 23/56 50
Dichloromethane 8/56 24
Toluene 9/56 200
o-Xylenes 17/56 670
m,p-Xylenes 24/56 6800
1,1 - Dichloroethene 1/56 4.6
Ethylbenzene 14/56 710
1,2,3 - Trichloropropane 32/89 56
Chloroform 1/56 2.9
1,1,2 - Trichloroethane 9/56 49
Tetrachloroethene 1/56 1.2
1,1,1,2 - Tetrachloroethane 4/56 3.2
1,2 - Dichloropropane 72/90 4600
1,3 - Dichloropropane 23/56 50
Carbon tetrachloride 3/3 8.68 ppbv
1,2,4-Trimethylbenzene 4/4 378 ppbv
1,3,5-Trimethylbenzene 4/4 238 ppbv

Groundwater
Frequency of 

Detection Maximum Concentration (mg/L)

Dinoseb 6/36 0.00015
1,2 - Dichloropropane 6/6 0.00077
DBCP 36/36 0.0013
EDB 4/33 0.000034
1,2,3 - Trichloropropane 6/10 0.00067
Orthophosphate 6/9 0.26
Nitrate (as NO3) 18/19 86
Nitrate (as N) 9/10 19
Arsenic 4/19 4.4
Cadmium 5/10 0.03
Calcium 9/10 240
Chloride 8/10 167
Copper 1/10 0.04
Magnesium 8/10 12
Manganese 1/10 0.022
Potassium 8/10 3
Sodium 8/10 140
Sulfate 8/10 650
Zinc 2/10 0.12
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Table 4-1 
Summary of Supplemental Risk Assessment Findings
Former Brown and Bryant Facility, Shafter, California 

AOPC Findings Exposure Pathway Risk-Drivers 

Construction / Maintenance Worker - Within Acceptable 
Limits Not Applicable Not Applicable

Commercial / Industrial Worker - Unacceptable 
Incidental Ingestion / Dermal 
Contact Toxaphene

Construction / Maintenance Worker - Unacceptable
Inhalation/Incidental 
Ingestion / Dermal Contact 1,2,3-Trichloropropane, Dieldrin and PCBs (a) 

Commercial / Industrial Worker - Unacceptable 
Inhalation/Incidental 
Ingestion / Dermal Contact

1,2,3-Trichloropropane, Toxaphene, dieldrin, 
arsenic, 4,4-DDT, and chlordane (a)

Construction / Maintenance Worker - Unacceptable 
Inhalation/Incidental 
Ingestion / Dermal Contact 1,2,3-Trichloropropane, EDB and 1,2-DCP 

Commercial / Industrial Worker - Unacceptable Indoor Vapor Inhalation 1,2,3-Trichloropropane, EDB and 1,2-DCP 

Construction / Maintenance Worker - Within Acceptable 
Limits  Not Applicable Not Applicable 

Commercial / Industrial Worker - Unacceptable 
Incidental Ingestion / Dermal 
Contact Arsenic 

Construction / Maintenance Worker - Within Acceptable 
Limits  Not Applicable Not Applicable 

Commercial / Industrial Worker - Unacceptable 
Incidental Ingestion / Dermal 
Contact Arsenic and 4,4,-DDE

Construction / Maintenance Worker - Unacceptable Inhalation DBCP (a)

Commercial / Industrial Worker - Unacceptable 

Indoor Vapor Inhalation; 
Incidental Ingestion and 
Dermal Contact Dieldrin, DBCP, PCBs (a) 

Off-site Off-Site Residents - Unacceptable 
Inhalation of Ambient Air / 
Particulates

Toxaphene, arsenic, dieldrin, EDB, 1,2-DCP, 
manganese (b)

(a) One or all of the chemicals identified as risk-drivers were non-detect due to elevated detection limits for the non-detects in the data set 
(b) Manganese in AOPC 6 is less than background concentrations 
Unacceptable risk - Cancer risk exceeds the 1 x 10-5 point of departure or the Hazard Index exceeds 1
Within Acceptable Limits - Cancer or Non-cancer risk is below 1 x 10-5 point of departure or below a Hazard Index of 1 

5

6

1

2

3

4

Page 1
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Table 4-2a  Final Soil Risk Based Cleanup Goals (RBCGs) 
 

Maximum Concentration or  
Detection Limita 

(mg/kg) 

FINAL 
CUMULATIVE 

(mg/kg) Compound 

Detected DL for NDs RBCGs Basis 
1,1,1,2-tetrachloroethane NR  4.4E-01 Industrial C 
1,1,1-trichloroethane 0.007 1 4.4E+01 Construction NC 
1,1,2,2-tetrachloroethane NR  1.3E-01 Industrial C 
1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon 113) NR  1.1E+03 Construction NC 

1,1,2-trichloroethane 0.065 1 2.1E-01 Industrial C 
1,1-dichloroethane 0.16 1 7.8E-01 Industrial C 
1,1-dichloroethene 0.4 1 2.6E+00 Construction NC 
1,2,3-trichloropropane 6 0.0625 6.6E-03 Industrial C 
1,2-dibromo-3-chloropropane 
(DBCP) 6 50 1.1E-02 Industrial C 

1,2-dibromoethane (EDB) 36 0.625 5.1E-02 Industrial C 
1,2-dichloroethane 0.6 1 9.2E-02 Industrial C 
1,2-dichloropropane 31 0.625 1.2E-01 Construction NC 
1,3-dichloropropane 3 0.625 2.0E-01 Industrial C 
2,4,5-TP (Silvex) 0.0098 01 2.0E+01 Construction NC 
2.4-DB 0.035 1 2.0E+01 Construction NC 
2,4-dinitrophenol 5 20 4.9E+00 Construction NC 
2-butanone 0.028 0.8 1.5E+03 Construction NC 
4,4-DDD 37 70 1.7E+00 Construction NC 
4,4-DDE 170 50 1.7E+00 Construction NC 
4,4-DDT 460 50 1.7E+00 Construction NC 
acetone 0.077 5 2.3E+01 Construction NC 
aldicarb  33 50 2.5E+00 Construction NC 
benefin  48 50 7.4E+02 Construction NC 
benzene  1.3 3 5.2E-02 Industrial C 
carbon disulfide 0.014 0.4 8.7E+00 Construction NC 
chlordane  5.3 100 5.6E-01 Industrial C 
chlorobenzene 1.3 1 3.4E+00 Construction NC 
chloroform  NR  2.6E-01 Industrial C 
cis-1,3-dichloropropene 0.2 1 6.4E-02 Industrial C 
DEF (merphos oxide) 0.5 0.5 3.9E-02 Construction NC 
dicamba  0.0098 0.1 7.4E+01 Construction NC 
dieldrin  0.15 50 4.6E-02 Industrial C 
dinoseb  290 20 2.5E+00 Construction NC 
endosulfan  8.7 50 2.1E+01 Construction NC 
endrin  50 50 1.0E+00 Construction NC 
endrin aldehyde 10 50 7.4E-01 Construction NC 
ethylbenzene  9.7 1 7.4E+01 Construction NC 
fluoride  NR  1.5E+02 Construction NC 
gamma-bhc (lindane) 2 50 6.6E-01 Industrial C 
kelthane (dicofol) 240 100 1.0E+00 Construction NC 
methylene chloride 0.78 1 1.1E+00 Industrial C 
pentachloronitrobenzene 76 50 7.4E+00 Construction NC 
pentachlorophenol  0.035 0.35 3.7E+00 Industrial C 
polychlorinated biphenyls ND 100 8.4E-02 Industrial C 
prometryn 0.63 1 9.8E+00 Construction NC 
prowl  16 100 9.8E+1 Construction NC 
tetrachloroethene  0.01 1 2.0E-01 Industrial C 
toluene  4.7 1 1.1E+01 Construction NC 
toxaphene  1500 10 6.1E-01 Industrial C 
trichloroethene  NR  7.1E-01 Industrial C 
trichlorofluoromethane 0.13 1.2 1.2E+01 Construction NC  
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Maximum Concentration or  
Detection Limita 

(mg/kg) 

FINAL 
CUMULATIVE 

(mg/kg) Compound 

Detected DL for NDs RBCGs Basis 
vinyl chloride NR  7.3E-03 Industrial C 
xylenes  200 10 3.6E+01 Construction NC 

 
RBCGs = Risk-Based Cleanup Goals 
RBCGNC = Risk-Based Cleanup Goal based on non-carcinogenicity 
RBCGC = Risk-Based Cleanup Goal based on carcinogenicity 
ND = Not Detected 
DL = Detection Limit 
NR = No soil data reported; detected in soil gas (except fluoride detected in ground water) 
Exceeds soil RBCG, EPCs > soil RBCG except 1,2-DCA, 2,4-dinitrophenol, PBCs, Prowl, and xylenes. 
aSoil data from Supplemental Risk Assessment electronic data set (EHD, 2005) 
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Table 4-2b.  Final Risk-Based Cleanup Goals for Soil Gas 
Total Risk – 1x10-6  Total Hazard Index = 1.0 

 

Soil Gas RBCGs Maximum Detected 
Concentration 

Chemical Basis ug/L ppmV ug/L ppmV 
1,1,1-Trichloroethane (1,1,1-TCA) H 2.00+02 37   
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113 H 5.80+03 760 2.3 0.3 
1,1-Dichloroethylene (1,1-DCE) H 1.30E+01 3.3 4.6  
1,1,1,2-Tetrachloroethane R 5.60E-01 0.082 3.2 0.45 
1,1,2,2-Tetrachloroethane R 7.10E-02 0.01 65 9.5 
1,1,2-Trichloroethane (1,1,2-TCA) R 2.40E-01 0.044 49 9 
1,1-Dichloroethane (1,1-DCA) R 2.50E+00 0.62 1.1  
1,2,3-Trichloropropane (TCP) R 7.60E-03 0.0013 56 9.3 
1,2-Dibromo-3-chloropropane (DBCP) R 5.90E-03 0.00061 8 0.83 
1,2-Dibromoethane (ethylene dibromide) (EDB) R 1.60E-01 0.021 570 74 
1,2-Dichloroethane (1,2-DCA) R 1.50E-01 0.037 40 10 
1,2-Dichloropropane (1,2-DCP) R 3.90E-01 0.084 4600 1000 
1,3-Dichloropropane R 3.70E-01 0.08 50 11 
1,3-Dichloropropene R 2.90E-01 0.064   
Acetone H 4.90E+01 21   
Benzene R 1.20E-01 0.038 0.7 0.22 
Carbon disulfide H 1.20E+02 39   
Chlorobenzene H 2.10E+02 46   
Chloroform R 5.90E-01 0.12 3 0.61 
Ethylbenzene H 2.00E+02 46 710  
Methylene chloride R 3.20E+00 0.92 12 3.5 
m-Xylene H 2.20E+01 5.1   
o-Xylene H 1.80E+01 4.2 670 150 
p-Xylene H 2.00E+01 4.6 6800a 1600 
Tetrachloroethylene (PCE) R 7.10E-01 0.1 1.2 0.18 
Toluene H 5.40E+01 14 2.05 54 
Trichloroethylene (TCE) R 1.90E+00 0.35 0.9  
Trichlorofluoromethane (Freon 11) H 1.30E+02 23   
Vinyl chloride (chloroethene) R 4.00E-02 0.016 0.8 0.31 
Carbon tetrachloride R 8.70E-02 0.014  0.0087 
1,2,4-Trimethylbenzene H 1.30E+00 0.27  0.38 
1,3,5-Trimethylbenzene H 1.30E+00 0.27  0.24 

 
bData reported as m+p Xylenes 
Bolded chemicals indicated newly added chemicals based on data in FS 
Exceeds soil gas RBCG 
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Table 4-2c.  Final Risk-Based Cleanup Goals for Metals 
 

Metal  Carcinogen? 

Soil RBCG 
(equivalent to 
background)  

  mg/kg 
Arsenic  Yes  9.4 
Barium No 1,000 
Cadmium Yes 1 
Cobalt No 15 
Chromium  Yes 100 
Copper  No 2300 
Lead  No 20 
Manganese No 435 
Nickel  No 50 
Vanadium  No 300 
Zinc  No 81.1 

 



Table 4-3
Chemicals of Interest Used to Develop Remedial Volume Estimates for Soil

Former Brown and Bryant Facility, Shafter, California 

Analyte Rationale Risk-based Cleanup 
Goal (RBCG), mg/kg

toxaphene 

Toxaphene was identified in the SRA as a risk driver for on-site and off-site 
exposure scenarios; toxaphene, arsenic, EDP, DBCP, 1,2,3-TCP, chlordane, 

and dieldrin comprise 99.9% of the C x T risk evaluation
0.61

arsenic 
Arsenic was identified in the SRA as a risk driver for on-site exposure 

scenarios; toxaphene, arsenic, EDP, DBCP, 1,2,3-TCP, chlordane, and 
dieldrin comprise 99.9% of the C x T risk evaluation 

9.40

1,2-dibromoethane (ethlyene dibromide)

Ethylene dibromide was identified in the SRA as a risk driver for on-site and 
off-site exposure scenarios; toxaphene, arsenic, EDP, DBCP, 1,2,3-TCP, 

chlordane, and dieldrin comprise 99.9% of the C x T risk evaluation 
0.051

1,2-dibromo-3-chloropropane (DBCP)

DBCP was identified in the SRA as a risk driver for on-site exposure 
scenarios; toxaphene, arsenic, EDP, DBCP, 1,2,3-TCP, chlordane, and 

dieldrin comprise 99.9% of the C x T risk evaluation 
0.0110

1,2,3-trichloropropane

1,2,3-TCP was identified in the SRA as a risk driver for on-site exposure 
scenarios; toxaphene, arsenic, EDP, DBCP, 1,2,3-TCP, chlordane, and 

dieldrin comprise 99.9% of the C x T risk evaluation 
0.00663

chlordane 

Chlordane was identified in the SRA as a risk driver for on-site exposure 
scenarios; toxaphene, arsenic, EDP, DBCP, 1,2,3-TCP, chlordane, and 

dieldrin comprise 99.9% of the C x T risk evaluation
0.56

dieldrin

Dieldrin was identified in the SRA as a risk driver for on-site and off-site 
exposure scenarios; toxaphene, arsenic, EDP, DBCP, 1,2,3-TCP, chlordane, 

and dieldrin comprise 99.9% of the C x T risk evaluation 
0.046

1,2-DCP Identified as a risk - driver in AOPC 3 and for off-site receptors 0.12

Carcinogens Used to Develop Soil Remediation Volumes 

Page 1 of 2



Table 4-3
Chemicals of Interest Used to Develop Remedial Volume Estimates for Soil

Former Brown and Bryant Facility, Shafter, California 

Analyte Rationale Risk-based Cleanup 
Goal (RBCG), mg/kg

kelthane 

Kelthane was not identified in the SRA as a risk-driver; however, kelthane, 
dinoseb, endrin, endrin aldehyde, aldicarb, and pentachloronitrobenzene 

comprise 99.4% of the non-carcinogenic C / T hazard evaluation 
1

dinoseb 

Dinoseb was not identified in the SRA as a risk-driver; however, kelthane, 
dinoseb, endrin, endrin aldehyde, aldicarb, and pentachloronitrobenzene 

comprise 99.4% of the non-carcinogenic C / T hazard evaluation 
2.5

endrin

Endrin was not identified in the SRA as a risk-driver; however, kelthane, 
dinoseb, endrin, endrin aldehyde, aldicarb, and pentachloronitrobenzene 

comprise 99.4% of the non-carcinogenic C / T hazard evaluation 
1.00

endrin aldehyde

Endrin aldehyde was not identified in the SRA as a risk-driver; however, 
kelthane, dinoseb, endrin, endrin aldehyde, aldicarb, and 

pentachloronitrobenzene comprise 99.4% of the non-carcinogenic C / T 
hazard evaluation 

0.74

aldicarb

Aldicarb was not identified in the SRA as a risk-driver; however, kelthane, 
dinoseb, endrin, endrin aldehyde, aldicarb, and pentachloronitrobenzene 

comprise 99.4% of the non-carcinogenic C / T hazard evaluation
2.50

pentachloronitrobenzene

Pentachloronitrobenzene was not identified in the SRA as a risk-driver; 
however, kelthane, dinoseb, endrin, endrin aldehyde, aldicarb, and 

pentachloronitrobenzene comprise 99.4% of the non-carcinogenic C / T 
hazard evaluation 

7.40

4,4-DDT Identified in the SRA as a risk-driver in AOPC 2 1.7
4,4-DDE Identified in the SRA as a risk-driver in AOPC 5 1.7
manganese Identified in the SRA as a risk-driver for off-site receptors 435

Note: PCBs were not included as a chemical of interest; PCB risk was due to elevated detection limits for the non-detects in the data set 

Non-carcinogens Used to Develop Soil Remediation Volumes 

Page 2 of 2
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

Chemical-Specific ARARs 

Federal Federal Safe Drinking Water 
Act 
42 U.S.C. 300g-1, 
40 CFR 141.161 

Establishes Maximum 
Contaminant Levels for 
drinking water supplies. 

Relevant and Appropriate Maximum Contaminant Levels (MCLs) have been 
established for a number of common organic and 
inorganic contaminants.  These levels regulate the 
concentrations of contaminants in public drinking water 
supplies.  The MCLs are applicable to water that is 
identified as a public drinking water source. Regional 
groundwater in the vicinity of the site has elevated 
contaminant levels from multiple sources not determined 
to be attributable to the site.  

State California Drinking Water 
Standards 

 Primary MCLs can be found in 
Title 22 California Code of 
Regulations (CCR) §64431-
§64444. Specific regulations for 
lead and copper are in 
§64670, et seq.  Secondary 
MCLS address the taste, odor, 
or appearance of drinking 
water, and are found in 22 CCR 
§64449. 

 

Establishes Maximum 
Contaminant Levels for 
drinking water supplies. 

Relevant and Appropriate Maximum Contaminant Levels (MCLs) have been 
established for a number of common organic and 
inorganic contaminants.  These levels regulate the 
concentrations of contaminants in public drinking water 
supplies.  The MCLs are applicable to water that is 
identified as a public drinking water source. Regional 
groundwater in the vicinity of the site has elevated 
contaminant levels from multiple sources not determined 
to be attributable to the site.    

Federal as 
implemented by State 

Resource Conservation and 
Recovery Act (42 USC 6901-
6991[i])  implemented by 
California Hazardous Waste 
Control Law as promulgated by 
22 CCR 66261.22(a)(3) and (4), 
§ 66261.24(a)(2)–(a)(8), 
§ 66261.101, 
§ 66261.3(a)(2)(C) or 
§ 66261.3(a)(2)(F) 
§ 66261.113 

California Hazardous 
Waste Designation 
Criteria 

Applicable Applies to newly generated solid waste resulting from 
soil removal and determination of hazardous waste 
status. Chemical specific concentrations or attributes of 
waste that determine it status as RCRA, non-RCRA or 
extremely hazardous waste. Applies to newly generated 
solid waste resulting from soil removal and 
determination of hazardous waste status. 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

Guidance Department of Toxic 
Substances Control Human and 
Ecological Risk Division  

Brown and Bryant, 
Shafter Facility- Risk-
Based Cleanup Goals 
Memorandum,  
November 17, 2006 

To Be Considered Risk-Based Cleanup Levels developed at DTSC request 
based on review of Brown and Bryant Health-Based 
Cleanup Levels submitted to DTSC May, 2006.   
 

Location-Specific ARARs 

Federal Clean Air Act 
42 U.S.C. 7401 et seq. 

Establishes National 
Ambient Air Quality 
Standards 

Applicable National Ambient Air Quality Standards (NAAQSs) are 
numeric limits for contaminants in air emissions.  These 
requirements apply to all treatment systems that 
discharge criteria pollutants.  The remedy selected would 
be subject to air pollutant emission requirements of the 
Clean Air Act. 

Federal Clean Air Act State  Operating 
Permit Programs Consistent 
with Title V 40 CFR 70 

State Implementation 
Plan Authorization 

Relevant and Appropriate Establishes Title V Operating Permit program for Major 
Stationary Sources (100 tons per year potential to emit 
any air toxic compound or chemical, or more than 50 
tons per year of VOCs in serious ozone non-attainment 
areas (Such as San Joaquin Valley). SVE treatment 
facility will be designed to place it under the 50 tons year 
VOCs emission threshold that would require a Title V 
permit. 

Federal as 
implemented by State 

40 CFR Part 50 and 40 CFR 
Part 52 Subpart D; 

Requires compliance with 
local air standards 

Applicable Any source of criteria pollutants located in an NAAQS 
non-attainment area must comply with local air quality 
regulations.  The site is located in the San Joaquin Air 
Pollution Control District (SJAPCD) which is a non-
attainment area for ozone and particulate matter less than 
10 microns in size.  The selected remedy would be 
subject to SJAPCD emissions standard and requirements. 

Federal as 
implemented by State 

SJAPCD Rule 4651 - Volatile 
Organic Compound Emissions 
From Decontamination Of Soil 

Applies to the excavation 
and treatment of soil that 
has been contaminated by 
organic liquid as a result 
of leakage from storage 
or transfer facilities, from 
accidental spillage, or 
other deposition. Requires 

Applicable VOC monitoring must be performed during excavation 
of contaminated soil. If VOC contaminated soil is 
detected, the excavated soil shall be either transported 
off-site for treatment, recycling, disposal in an approved 
disposal site, stockpiled or returned to excavation.  
Contaminated soil which is not being treated must be 
covered except when soil is being added or removed. The 
soil may be covered with a layer of uncontaminated soil 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

VOC monitoring during 
excavation. Requires 
BACT for on-site soil 
treatment and limits 
emissions to 2 tons per 
year of any VOC 
pollutant. Also requires 
cover for stockpiled soil 
to be treated. 

no less than six (6) inches deep; or, it may be covered 
with a tarp or other covering, provided no head space 
where vapors may accumulate is formed. There is an 
exemption for Soil contaminated solely by VOC 
containing liquid that has an initial boiling point of 302 o 

F or higher, as determined by ASTM D86-78, provided 
that the soil is not heated above ambient temperature and 
samples of the contaminating liquid can be obtained. 
Requires Authority to Construct approval for on-site 
VOC treatment. If a decontamination/treatment system is 
required solely to comply with the substantive 
requirements of this rule, such system shall not be 
subject to Rule 2201 (New and Modified Stationary 
Source Review), , provided the system includes Best 
Available Control Technology and the emissions do not 
exceed two (2) tons per year of any affected pollutant.   

Federal as 
implemented by State  

SJAPCD 
Rule 2010 

Authority to Construct 
and Permit to operate new 
air emission source 

Applicable Compliance with the substantive requirements under the 
Authority to construct and Permit to Operate 
requirements will apply to new air emission source for 
SVE treatment facility. 

Federal as 
implemented by State 

SJAPCD 
Rule 2530 

New Source Review Relevant and Appropriate Potential to emit restrictions for sources over 25 
tons/year of any Hazardous Air Pollutant (HAP) or more 
than 10 tons per year any single pollutant taking into 
account emissions control equipment was considered in 
the SVE emission control system design. 

Federal as 
implemented by State  

SJAPCD 8010 Control measures are 
required to limit fugitive 
dust PM10 emissions 
from construction or land 
disturbing  activities 

Applicable Fugitive dust controls will be required for grading and 
excavation and stockpiling of soil prior to treatment. 

Federal National Archaeological and 
Historical Preservation Act 
16 U.S.C. 469; 36 CFR Part 65 

Protection of 
archaeological and 
historical artifacts 
 

Applicable Alteration of terrain that threatens significant scientific, 
prehistoric, historic, or archaeological data may require 
actions to recover and preserve artifacts.  The selected 
remedy should not alter or destroy any known prehistoric 
or historic archeological features at or near the Brown 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

and Bryant site, particularly given its history of industrial 
use.   However, because there is a possibility that buried 
historic or prehistoric remains could be discovered 
during excavation of soil and construction of SVE 
treatment facility, this regulation would require action to 
identify, recover, and preserve such artifacts. 

Federal Endangered Species Act 
16 U.S.C. 1531-1544; 
50 CFR Part 200 and  
50 CFR Part 402 

Protects critical habitat 
upon which endangered 
species or threatened 
species depend. 

Relevant and Appropriate Requires action to conserve endangered species or 
threatened species, including consultation with the 
Department of Interior, Fish, and Wildlife Service.  
There are currently no known endangered species 
existing at the site based on ecological risk assessment.   
However, because there is a possibility that endangered 
species could be discovered during implementation of the 
selected remedy, any action that may impact or threaten 
to impact an endangered species would be subject to the 
substantive requirements of the Act. 

State Cal. Fish & Game Code §§ 
1900, 1908, 2053, and 2080 

Projects within the state 
shall not jeopardize the 
existence of any 
endangered or threatened 
species or result in the 
destruction or adverse 
modification of habitat 
essential to the continued 
existence of those 
species, if there are 
reasonable and prudent 
alternatives available 
consistent with preserving 
the species or its habitat 
that would prevent 
jeopardy. 

Relevant and Appropriate There are currently no known endangered species 
existing at the site based on ecological risk assessment.  
However, this would be relevant and appropriate should 
affected biological resources be identified. 

Action-Specific ARARs 

State CA HSC 25355.5 (a) (1) (B) Establishes process for 
oversight of site clean up 

Applicable  Site is being remediated under DTSC Site Mitigation 
Branch oversight per this process established under the 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

with responsible parties. Hazardous Substance Cleanup Fund. 

State CA HSC 25456.1 Cites CERCLA as basis 
for preparation and 
approval of Remedial 
Action Plans (RAP) by 
department. 
 

Applicable Directs that remedial action plans prepared or approved 
shall be based upon Section 25350, Subpart E of the 
National Oil and Hazardous Substances Pollution 
Contingency Plan (40 C.F.R. 300.400 et seq.), and any 
amendments thereto as well as including  Health and 
safety risks;  effect of contamination or pollution levels 
upon present, future, and probable beneficial uses of 
contaminated, polluted, or threatened resources;  effect of 
alternative remedial action measures on the reasonable 
availability of groundwater resources and significantly 
reduces the volume, toxicity, or mobility of the 
hazardous substances; not select off-site disposal of 
untreated waste if -effective on-site treatment 
technologies are available;  site-specific characteristics, 
including the potential for offsite migration of hazardous 
substances, the surface or subsurface soil, and the 
hydrogeologic conditions, as well as preexisting 
background contamination levels;  cost-effectiveness 
including total short-term and long-term costs. 

State CA HAC 25358.3(a) Authority to direct a 
removal or remedial 
action to address 
imminent or substantial 
endangerment from 
release or threatened 
releases from a site. 

Applicable Site remedy is being required and directed under this 
authority. 

State CA HSC 25359.6 Defines abandoned site Applicable Site is abandoned per definition: abandoned site" means 
an inactive disposal, treatment, or storage facility which 
cannot, with reasonable effort, be traced to a specific 
owner, a site whose owner has been determined 
bankrupt, or a location where a hazardous substance has 
been illegally disposed. 

Federal as RCRA Subtitle C, 40 CFR 262 Person who generates Applicable Hazard status of waste that is excavated is must be 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

implemented by State as implemented in  22 CCR 
 66262 

waste shall determine if 
that waste is a hazardous 
waste. Requirements for 
generators of hazardous 
waste. 

determined by generator. Hazardous waste must be 
properly marked, labeled, manifested, and placarded.  
Allowable accumulation time on site for large quantity 
generators is < 90 days. 

Federal as 
implemented by State 

Clean Water Act of 1977, as 
Amended (33 U.S.C., ch. 26, §§ 
1251–1387)  per 40 CFR 122.26 
and National Pollution 
Discharge Elimination System 
California General Permit for 
Stormwater Discharges 
Associated with  
Construction Activities 
(Construction General Permit, 
99-08-DWQ). 

Establishes the National 
Pollutant Discharge 
Elimination System 
Permit Program .for 
Storm Water Discharge 
from Construction 
Activities for site 
disturbance of more than 
one acre. Requires 
protection of storm water 
from pollutant transport 
off site during 
construction and land 
disturbance  activities at 
sites 

Applicable Site grading/excavation and construction activities at the 
site will need to be undertaken in compliance with 
substantive requirements of 99-08-DWQ including 
implementation of Best Management Practices to control 
erosion and contamination of storm water, BMP 
inspections, minimizing storm water contact with 
hazardous waste and hazardous materials. requirements.  

State SWRCB Res. 68-16 (Policy 
With Respect to Maintaining 
High Quality of Waters in 
California) 

Incorporated into all 
Regional Board Basin 
Plans.  Requires that 
quality of waters of the 
state that is better than 
needed to protect all 
beneficial uses be 
maintained unless certain 
findings are made.  
Requires cleanup to 
background water quality 
or to lowest 
concentrations technically 
and economically feasible 
to achieve.  

Relevant and Appropriate Regional groundwater in the vicinity of the site has 
elevated contaminant levels from multiple sources not 
determined to be attributable to the site. Remedy is 
designed to address contamination in the unsaturated 
zone. Pertinent to establishing appropriate monitoring 
programs to confirm protection of groundwater quality. 

State 23 CCR Division 3, Article 5 Establishes water quality Relevant and Appropriate Requirements apply to existing waste management unit 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

monitoring and response 
programs for waste 
management unit. 

with established waste discharge requirements (WDR), 
but facility has been shut down and waste, waste residues 
and contaminated containment systems and materials are 
removed. COCs remain in the unsaturated zone at levels 
that exceed clean up levels.    

State 23 CCR 2550 Applicability of Article 5 Relevant and Appropriate Regulations are applicable to waste management that 
received hazardous waste between July 1982 and 
December 1984. Exempts waste management units in 
compliance with water quality protection standard for 
three consecutive years with all waste, waste residues, 
contaminated containment system components, 
contaminated subsoils and all other contaminated 
materials removed or decontaminated at closure.  

State 23 CCR 2550.1 Monitoring and Response 
Program requirements. 

Relevant and Appropriate Discharger to waste management unit shall implement an 
appropriate monitoring and response program consistent 
with potential adverse affects specified by the RWQCB. 
This is relevant and appropriate even though the 
oversight agency is DTSC... 

State 23 CCR 2550.2 Water Quality Protection 
Standard 

Relevant and Appropriate  Establish a water quality protection standard in WDR. 
This is not directly applicable to inactive waste 
management unit. 

State 23 CCR 2550.3 Identify constituents of 
concern. 

Relevant and Appropriate WDR to specify COCs. Not directly applicable but 
effectively met by previous Remedial Investigation and 
groundwater monitoring program that is currently 
implemented. 

State 23 CCR 2550.4 Concentration Limits for 
groundwater, surface 
water, and unsaturated 
zone. 

Relevant and Appropriate WDRs to specify concentration limits for water quality 
protection. Not directly applicable since there are no 
WDRs, but concentration limits will be based on 
remedial action objective to protect groundwater quality. 

State 23 CCR 2550.5 Monitoring Points of 
Compliance is vertical 
surface at hydraulically 
downgradient limit of the 
waste management unit 

Relevant and Appropriate Basis for groundwater monitoring system design and 
determination that unit is in compliance with 
groundwater protection standard. 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

through the uppermost 
aquifer underlying the 
unit. 

State 23 CCR 2550.6 Compliance period, the 
minimum time for 
conducting water quality 
monitoring after the 
release from the unit is 
number of years equal to 
life of active unit plus the 
closure period. 
If the unit is under 
corrective action 
program, unit must be in 
compliance with water 
quality protection 
standard for three 
consecutive years.  

Relevant and Appropriate Groundwater in the vicinity of the site has elevated 
contaminant levels from multiple sources not determined 
to be attributable to the site. Demonstration of 
compliance with water quality standard for at least three 
years may be required if evidence of a release is detected.

State 23 CCR 2550.7(b) General GW monitoring 
system requirements. 

Relevant and Appropriate Sufficient background monitoring points at appropriate 
locations and depths to yield GW samples from 
uppermost aquifer that represents GW quality not 
affected by a release from waste management unit and to 
represent GW quality passing point of compliance and 
earliest detection of release in saturated zone and at 
points of highest hydraulic conductivity. Prescriptive 
well construction standards. May need to develop 
statistical method for determining the significance of 
detections relative to regional GW quality. 

State 23 CCR 2550.7(d) Unsaturated zone 
monitoring system 

Relevant and Appropriate Detection system will be part of SVE design and 
monitoring. 

State 23 CCR 2550.7(e) General monitoring 
requirements for design, 
certification, installation 

Relevant and Appropriate Must be incorporated in monitoring system part of any 
remedy considered. 

State 23 CCR 2550.8 Detection Monitoring 
Program  

Relevant and Appropriate Detection monitoring program elements to be 
incorporated including statistical method for detection of 
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ARAR Type Authority Description Status Comments 

contaminants above background. 

State 23 CCR 2550.12 Corrective Action where 
hazardous waste has been 
discharged at areas other 
than waste management 
units 

Relevant and Appropriate A discharger needs to institute corrective action to 
protect human health and environment for all releases of 
hazardous waste or hazardous constituents from any area 
at the facility other than a waste management unit 
regardless of the time waste was discharged. Also 
contains provision for discharger to demonstrate financial 
responsibility.  

State 23 CCR 2580 General Closure 
Requirements 

Relevant and Appropriate Two permanent markers are to be provided. 

State 23 CCR 2534 Inert waste left in place 
does not require 
prescriptive cap. 

Applicable If the contaminant residue left in place after excavation is 
completed shows the characteristics of inert waste as 
defined in Title 23 CCR, Section 2524, the excavation 
can be backfilled with clean soil.  The closure of the site 
will not need to meet landfill closure requirements. 
 

State 27 CCR 20310 and 20320 Landfill capping 
general construction 
criteria and general 
criteria for containment 
structures. 

Relevant and Appropriate Provides specific construction requirements for capping 
municipal waste management units. Identified as relevant 
and appropriate since there are no cap construction 
requirements in Title 23. 

Federal  40 CFR 264.554  Staging pile definition for 
remediation waste and  

Applicable Compatible remediation waste can be staged in piles 
meeting environmental performance standard to facilitate 
remedy. Staging piles must be designed to prevent or 
minimize release and control cross-media transfer, meet 
closure performance standards and maintain records of 
what was placed in the staging pile. Can be implemented 
by approval of Remedial Action Plan. 

Kern County Kern County Ordinance Code, 
Title 14,   Chapter 14.08 
 

Well installation 
standards 

Applicable Well installation and approval requirements would apply 
to installation of any monitoring wells and new drinking 
water wells.  Would, in effect, limit installation of new 
drinking water wells in shallow aquifer if not suitable 
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Table 5-1  Description of Preliminary ARARs Former Brown and Bryant Facility, Shafter, CA  
 

ARAR Type Authority Description Status Comments 

drinking water source. This may have the same effect as 
deed restrictions limiting drinking water wells after site 
remediation. 

 
Notes: U.S.C. - United States Code 

CFR - Code of Federal Regulations 
CCR – California Code of Regulations 
HSC – Health and Safety Code 
RWQCB – Regional Water Quality Control Board 
SJAPCD – San Joaquin Air Pollution Control District 
WDR – Waste Discharge Requirements 
NOx – Oxides of Nitrogen 



Table 5-2
Soil Volume Estimate, Surface and Near-surface Soil (0-11' bgs)  

Brown and Bryant Facility, Shafter, California 

Notes

Cell # AOPC # Area 
Average 

Depth range 
Layer 

Thickness Volume Volume 

Weight (using 
1.4 tons per 
cubic yard)

Basis for Remediation  - Note "yellow shaded" cells were added based on arsenic RBCG 
being lowered from 11.74 to 9.4 ppm

square 
feet

feet below 
ground 
surface feet cubic feet cubic yards tons sample location (concentration, contaminant, depth)

1 2 25           0-4 4 100         4               5                     6Y (3 mg/kg, toxaphene - 3' bgs) 
2 1, 2 3,000      0-2 2 6,000      222            311                 PA6 (250 mg/kg, toxaphene - 0' bgs)

1, 2 625         2-4 2 1,250      46              65                   
3a 1 25           0-4 4 100         4               5                     9T (0.8 mg/kg, toxaphene - 3' bgs)
3b 1 25           0-4 4 100         4               5                     SB-1 (9.5 mg/kg, 4-DDE - 0' bgs and 10.0 mg/kg, As - 2.5' bgs)
3c 2 25           0-4 4 100         4               5                     66T (8 mg/kg, toxaphene - 3' bgs)
3d 2 1,225      0-6 6 7,350      272            381                 11T (1500 mg/kg, toxaphene - 3' bgs)
3e 2 25           0-4 4 100         4               5                     15T (6 mg/kg, toxaphene - 3' bgs)
3f 2 25           0-4 4 100         4               5                     10T (17 mg/kg, dinoseb - 0.5' bgs)
3g 2 25           0-4 4 100         4               5                     6T (15 mg/kg, arsenic - 3' bgs)
4a 2 9,388      0-2 2 18,775    695            974                 see map 

2 4,800      2-4 2 9,600      356            498                 PA-3, GM-5A, B-2 (45 mg/kg, toxphene - 5.5' bgs) 
2 200         4-8 4 800         30              41                   B-2 and B-4 (2.5 mg/kg, toxaphene - 6' bgs)
2 200         8-11 3 600         22              31                   B-2 (17 mg/kg - As exceeds bg at 15.5' bgs) - below construction worker scenario (11')

4b 2 25           0-4 4 100         4               5                     SA-4 (19 mg/kg, dinoseb - 0' bgs; 4.7 mg/kg - 2.5' bgs)
4c 2 25           0-2 2 50           2               3                     19T (25.5 mg/kg, arsenic - 0.5' bgs)
4d 2 25           0-2 2 50           2               3                     22T (13.5 mg/kg, arsenic - 0.5' bgs)
5a 2 3,200      0-2 2 6,400      237            332                 PA-4 (26 mg/kg,  toxaphene - 0' bgs)

2 100         2-4 2 200         7               10                   GM-2D (0.648 mg/kg, toxaphene - 2' bgs)
5b 2 1,950      0-2 2 3,900      144            202                  29 T (8.6 mg/kg, toxaphene - 0' bgs)
5c 2 1,000      0-2 2 2,000      74              104                 SA-9 (3.9 mg/kg, dinoseb - 0' bgs) 

500         2-4 2 1,000      37              52                   SS-11 (13.1mg/kg, arsenic - 4' bgs)
6a 3 25           0-2 2 50           2               3                     PA 9 (8.5 mg/kg, toxaphene - 1.5' bgs)
6b 3 25           0-4 4 100         4               5                     27 T / 70 T - (2.8 mg/kg, dinoseb - 1.7' bgs)
6c 5 25           0-4 4 100         4               5                     33Y (19.8 mg/kg, arsenic - 1.7' bgs)
6d 3 25           0-2 2 50           2               3                     SB-3 (3.7 mg/kg, dinoseb - 0' bgs)
7a 5 25           0-2 2 50           2               3                     SG-3 (170 mg/kg,  4,4-DDE - 0' bgs)
7b 5 100         0-4 4 400         15              21                   71 T (2 mg/kg, toxaphene - 3' bgs)
8 1 25           0-3 3 75           3               4                     PS105 (0.15 mg/kg, dieldrin - 0' bgs) 
9 2 3,050      0-3 3 9,150      339            474                 25 T (4 mg/kg, toxaphene - 1.7' bgs); SA-11 10 mg/kg As at 0' bgs 

10 3 25           0-2 2 50           2               3                     SB-4 (290 mg/kg, dinoseb - 0' bgs)
11a 6 500         0-2 2 1,000      37              52                   P4D Composite (4 mg/kg chlordane, 0.5' bgs)
11b 6 500         0-2 2 1,000      37              52                   P5A Composite (1.4 mg/kg chlordane, 0.5' bgs)
11c 6 25           '0-5 5 125         5               6                     SS-3W (6100 mg/kg, manganese - 4.5' bgs)
11d 6 500         0-2 2 1,000      37              52                   P2F Composite (16.7 mg/kg arsenic, 0.5' bgs)
11e 6 25           0-4 4 100         4               5                     48T (15.5 mg/kg arsenic, 3' bgs)

Location Estimated Dimensions Calculations
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Table 5-2
Soil Volume Estimate, Surface and Near-surface Soil (0-11' bgs)  

Brown and Bryant Facility, Shafter, California 

Notes

Cell # AOPC # Area 
Average 

Depth range 
Layer 

Thickness Volume Volume 

Weight (using 
1.4 tons per 
cubic yard)

Basis for Remediation  - Note "yellow shaded" cells were added based on arsenic RBCG 
being lowered from 11.74 to 9.4 ppm

square 
feet

feet below 
ground 
surface feet cubic feet cubic yards tons sample location (concentration, contaminant, depth)

Location Estimated Dimensions Calculations

11f 4 25           0-2 2 50           2               3                     34Y (15.4 mg/kg arsenic, 1.7' bgs)
11g 4 25           0-2 2 50           2               3                     20Y (12.8 mg/kg arsenic, 1.7' bgs)
11h 6 25           0-2 2 50           2               3                     44T (21.3 mg/kg arsenic, 1.7' bgs)
12 2 25           0-3 3 75           3               4                     21 T (10.2 mg/kg arsenic, 1.7' bgs)
13 2 25           0-3 3 75           3               4                     SA-3 (11 mg/kg arsenic, 2.5' bgs)
14 2 25           0-3 3 75           3               4                     SB-2 (10 mg/kg arsenic, 2.5' bgs)
15 2 25           0-2 2 50           2               3                     14T (10.7 mg/kg arsenic, 0.5' bgs)
16 3 25           0-3 3 75           3               4                     1E Pond 2 Area (arsenic, 9.5 mg/kg at 0.5' and 10.2 mg/kg at 1.5' bgs)
17 3 25           0-3 3 75           3               4                     SS-6 (10.6 mg/kg arsenic - 2' bgs) 
18 4 25           0-4 4 100         4               5                     30 Y (arsenic, 10.1 mg/kg at 1.7' and 10.9 mg/kg at 3' bgs) 
19 4 25           0-2 2 50           2               3                     14 Y (11.5 mg/kg arsenic  - 0.5' bgs) 
20 4 25           0-3 3 75           3               4                     18 Y (11.4 mg/kg arsenic - 1.7' bgs) 
21 4 25           0-2 2 50           2               3                     21 Y (10.3 mg/kg arsenic - 0.5'  bgs)
22 5 750         0-4 4 3,000      111            156                 SG-2 (9.6 mg/kg arsenic at 2.5' bgs) and 36 Y (11.5 mg/kg arsenic at 3' bgs) 
23 6 100         0-11 11 1,100      41              57                   SMW-2 (11 mg/kg arsenic at 10' bgs) 
24 6 25           0-2 2 50           2               3                     3E (11.7 mg/kg arsenic - 0.5' bgs) 
25 6 25           0-3 3 75           3               4                     5S (11 mg/kg arsenic - 1.5' bgs) 

Pond 1 3 4,920      0 - 3 3 14,760    547            765                 Various contaminants 

77,100    2,900         4,000              
91,860  3,447 4,765

mg/kg - milligram per kilogram
bgs - below ground surface 
Notes: Based on exceedances of non-VOC compounds only 

# = number
AOPC = area of potenial contamination

ESTIMATED TOTALS (including Pond 1) 
ESTIMATED TOTALS (excluding Pond 1) 
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PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Brown and Bryant – Shafter Facility 

135 Commercial Drive, Shafter, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-17-10 

 

 

Photo No. 
1 

 

Direction Photo 
Taken: 
 
Looking south 

Description: 
 
Main entrance to the 
site on the north side. 
Note Hazardous 
Materials Warning 
signs.  
 

 
 

Photo No. 
2 

 

Direction Photo 
Taken: 
 
Looking west  

Description: 
 
View of the north side 
of the site (left) from the 
main entrance and 
adjacent offsite rail 
spurs (BNSF). 

 



                         
PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Brown and Bryant – Shafter Facility 

135 Commercial Drive, Shafter, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-17-10 

 

 

Photo No. 
3 

 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
Remediation system 
purge water storage 
near the center of the 
site as viewed from the 
northeast corner. Note 
concrete slabs and 
structure foundation 
remnants. Note the 
flatbed rail cars on the 
BNSF tracks beyond 
the site. 

 
Photo No. 

4 
 

Direction Photo 
Taken: 
 
Looking southwest 

Description: 
 
View across the site 
from the northeast 
corner. Note the large 
AST and lined pond (see 
Photo 8 below).      

 



                         
PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Brown and Bryant – Shafter Facility 

135 Commercial Drive, Shafter, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-17-10 

 

 

Photo No. 
5 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
View of the north side 
of the site from the 
northeast corner. Note 
the offsite rail spur in 
the right of the frame. 

 
 

Photo No. 
6 

 

Direction Photo 
Taken: 
 
Looking west 

Description: 
 
View of the west side of 
the site and the only 
remnants of structures. 
Note the flatbed rail 
cars on the BNSF 
tracks beyond the site.  

 



                         
PHOTOGRAPHIC LOG 

California High Speed 
Train 

Fresno to Bakersfield Baseline Conditions Report 
Brown and Bryant – Shafter Facility 

135 Commercial Drive, Shafter, CA 93725 

URS Project No. 
27560811.53090100 

Date: 3-17-10 

 

 

Photo No. 
7 

 

Direction Photo 
Taken: 
 
Looking southeast 

Description: 
 
View of the west side of 
the site along the BNSF 
tracks. Note concrete 
block walls (see Photo 
6). 

 
 

Photo No. 
8 

 

Direction Photo 
Taken: 
 
Aerial view 

Description: 
 
B&B site (area south of 
Commercial Dr). Note 
plastic lined pond and 
AST. Concrete wall 
structure is also visible 
on the west end. The 
proposed CAHST 
alignment is the red line 
parallel to Hwy 43. 
NOTE: Google Earth 
Imagery dated 
10/21/09; Google Earth 
website accessed 
3/17/10. 
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