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1.0 BACKGROUND AND PURPOSE  

This Soil Vapor (SV) Probe Installation Procedures Plan has been prepared as a Master 
Field Sampling Plan (FSP) Addendum for chemical co-located sampling activities in 
subarea Historical Site Assessment 8 North (HSA 8 North).  Chemical co-located 
investigation activities are being conducted by CDM, Inc. (CDM) on behalf of the 
Department of Toxic Substances Control (DTSC) and the U.S. Department of Energy 
(DOE), in coordination with the U.S. Environmental Protection Agency (EPA) 
radiological characterization study of Area IV at the Santa Susana Field Laboratory 
(SSFL).   

This SV Probe Installation Procedures Plan describes permitting requirements and field 
procedures for installation of SV probes at selected EPA sampling locations within HSA 
8 North, specifically at the Former Sodium Disposal Facility (FSDF) site.  The FSDF site 
has been subject to both radiological and chemical soil removal activities, most recently 
in the 2000 Interim Measure (IM) under DTSC oversight (IT Corporation, 2002).   

As part of the 2000 IM, approximately 20,000 cubic yards of soil were excavated to 
bedrock at the former ponds, western debris area, and discharge channels and transported 
offsite for disposal at an approved landfill.  The area was then backfilled with soil from a 
DTSC-approved borrow area in the southernmost portion of Area IV.   Backfill soil 
thickness for the excavation area ranges from 2 feet to about 14.5 feet, with the thickest 
portion of the backfill present just to the southwest of well RS-54.  Additional work to 
characterize potential volatile organic compound (VOC) transport from vadose and 
saturated bedrock was conducted over this area in 2006 (MWH, 2007).  The 
characterization work revealed the presence of VOCs in vapor probes installed in the fill 
above the vadose zone bedrock, thereby confirming the upward transport of VOCs from 
the bedrock due to vapor-phase diffusion.   

Because VOCs were measured in soil vapor at one location in the FSDF backfill soils, 
and groundwater and bedrock at the FSDF site are known to be contaminated with 
chlorinated VOCs, DTSC has requested additional characterization in the backfilled soils 
to evaluate the nature and extent of potential off gassing of VOCs from the groundwater 
and/or bedrock below the former excavation area.   

In response to DTSC’s request for additional soil vapor characterization at the FSDF site, 
six EPA sample locations proposed within the 2000 IM excavation footprint were 
selected for the installation of SV probes.  Although being installed during the 
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DTSC/DOE co-located sampling program, these SV probes have been designed as future 
sampling devices for soil vapor and as points for extracting soil gas.  Soil vapor 
extraction (SVE) studies at one or more of these locations can be expected to provide 
data and insight as to flow rates, vacuums, areas of influence, short-circuiting, and soil 
vapor composition and concentration over time at FSDF.  Such data may prove useful in 
better understanding vapor transport from bedrock at SSFL and/or for future remedial 
planning activities.  Prior to probe installation, soil matrix samples for VOC analysis will 
be collected during co-located sampling activities by CDM from above bedrock at each 
SV probe location proposed in this plan.  These soil samples are proposed to obtain 
additional VOC data at each location to aid in future SV probe sampling, testing, or 
remedial planning activities.   

Chatsworth formation groundwater at the FSDF site in the vicinity of the former 
excavation has been observed at depths of approximately 155 feet below ground surface 
(bgs) or greater.  Groundwater also occurs at shallow depths perched above the 
Chatsworth formation groundwater within the footprint of the former excavation.   One 
near surface groundwater monitoring well, RS-54, is located within the former 
excavation footprint, and four near surface groundwater monitoring wells/peizometers 
(RS-18, PZ-099, PZ-100 and PZ-101) are located near the perimeter of the excavation 
footprints shown on Figure 1 and Figure 2. 

At these five shallow wells/peizometers, there does not appear to be a clear and 
consistent correlation between groundwater elevation and annual precipitation totals.  
However, there does appear to be some seasonal variation at these five locations, with 
peak groundwater elevations typically occurring during or immediately following the 
“rainy season” months of November through April.  Figures showing historical depth to 
groundwater for the wells/peizometers and annual precipitation at SSFL are included in 
Attachment 1. 

Historically, perched groundwater has been observed at well RS-54, located within the 
footprint of the former excavation and partially screened within the vertical extent of soil 
backfill, at depths ranging from 6.95 feet bgs to 40.9 feet bgs.  Historical depth to 
groundwater observed at well RS-54, suggests perched groundwater was present at a 
depth within the vertical extent of backfill at least between 1994 and 1996 (prior to 
excavation and backfill), and as recently as 2005 (after excavation and backfill were 
completed).  Though located outside the footprint of the former excavation, historical 
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perched groundwater depths at PZ-100, PZ-101 and RS-18 similarly suggest the potential 
for groundwater to occur within the vertical extent of backfill.   

Based on these data, there is potential for groundwater to be encountered above 
anticipated SV probe screen intervals during installation and future monitoring and 
testing activities.  Procedures have been developed and are described below in the event 
groundwater is encountered during SV probe installation, and any future SV probe 
sampling, testing, and remedial planning activities will take into account the potential for 
fluctuations in groundwater elevations above SV probe screen intervals.   

This field installation plan has been prepared by MWH Americas, Inc. (MWH) for DTSC 
and DOE for inclusion in the HSA 8 North Field Sampling Addendum prepared by 
CDM, and will be made available to the public prior to field implementation.  It describes 
the locations, depths, construction materials, and installation methods for the SV probes 
to be installed at selected EPA sample locations at HSA 8 North at the FSDF site at 
SSFL.  Construction design is based on standards outlined in Monitoring Well Design 
and Construction for Hydrogeologic Characterization (California EPA, 1995) and in the 
Advisory – Active Soil Gas Investigation (DTSC/Regional Water Quality Control Board 
– Los Angeles, 2003), and has been modified to account for EPA borehole diameter and 
future use of the SV probes for both monitoring and SVE pilot testing purposes.  Soil 
vapor sampling and analytical procedures for the SV probes are not described in this 
plan, but will be described in a future investigation field sampling plan or SVE pilot test 
design work plan.  Soil matrix sampling procedures for the VOC samples collected 
during co-located sampling are described in the HSA 8 North Field Sampling Addendum 
prepared by CDM. 

2.0 SOIL VAPOR PROBE PERMITTING REQUIREMENTS 

Five of the six SV probes described in this plan are semi-permanent, sealed monitoring 
and testing features similar to groundwater monitoring wells and will be permitted under 
the Ventura County Watershed Protection District Groundwater Section.  Per Ventura 
County permit requirements, all SV probes will be installed with 2 feet of sand filter pack 
above the top of the probe screen, followed by a minimum 2-foot granular bentonite seal 
and will be completed with a surface seal of concrete from 0 to 2 feet bgs.  Used drilling 
mud or cuttings from drilling shall not be used for any part of sealing material.  All SV 
probes will be installed under the supervision of both a California Professional Geologist 
and registered County inspector.  The County of Ventura Application for Well Permit 
form is included as Attachment 2. 
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One of the SV probes described by this plan is for standard soil vapor monitoring point 
construction since soil depth at this one location prohibits a more semi-permanent SV 
probe design as required by Ventura County.  This monitoring point will be used for 
characterization and possibly for SVE pilot testing in the later phase of work as described 
below. 

3.0 SOIL VAPOR PROBE INSTALLATION 

This section describes probe locations, probe materials of construction and specifications, 
and installation procedures. 

3.1 SOIL VAPOR PROBE LOCATIONS 

Six EPA sample locations have been selected for installation of SV probes following 
collection of soil samples; as described above, five will be constructed for remedial 
design testing information and one will be constructed to obtain 
monitoring/characterization data only.  All locations are at FSDF within the former 
footprint of the 2000 IM excavation and are shown in Figure 1.  As described above, soil 
matrix samples for VOC analysis will be collected from the soil immediately above 
bedrock at each SV probe location proposed in this plan to obtain additional chemical 
data for future remedial planning.  The soil sampling and SV probe locations and 
rationale are also described in the HSA 8 North FSP Addendum. 

3.2 SOIL VAPOR PROBE CONSTRUCTION SPECIFICATIONS 

Excavation depth measurements were taken during the FSDF 2000 IM and an isopach 
map of soil backfill depths was prepared.  Co-located sampling SV probe locations have 
been added to the FSDF backfill isopach map and are shown on Figure 2.  Total borehole 
depths for EPA Sample IDs 51, 54, 58, 59, and 63 are estimated to be between 10 and 15 
feet bgs and EPA Sample ID 73 is estimated to approximately 5 feet bgs based on their 
location on the backfill isopach map.  In order to satisfy Ventura County permitting 
requirements, SV probes will not be installed in borings shallower than 10 feet.  If total 
borehole depths are shallower than 10 feet and at least 5 feet deep, a SV monitoring point 
will be installed at that location for monitoring and characterization purposes.  SV 
monitoring points will not be installed in boreholes shallower than 5 feet deep.  
Construction and installation procedures for the SV monitoring points are described 
below in Section 3.4.   
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SV probes will consist of a Geoprobe® 3-foot prepacked well screen and 1.0-inch 
Schedule 40 polyvinyl chloride (PVC) pipe riser connecting the well screen to ground 
surface.  The well screen assemblies will consist of 1.5-inch slotted PVC pipe surrounded 
by environmental grade sand contained within a 2.5-inch outside diameter (OD) stainless 
steel wire mesh cylinder.  The inner component of the prepacked screen is a flush-
threaded, 1.5-inch Schedule 40 PVC pipe with 0.01-inch slots.  Stainless steel wire mesh 
with a pore size of 0.011 inches makes up the outer component of the prepack.  The space 
between the inner slotted pipe and outer wire mesh is filled with 20/40 mesh silica sand.  
SV probes will be permanently capped at the bottom and temporarily capped at the top 
for future connection to sampling equipment or an SVE system (i.e., blower, moisture 
knockout, conveyance piping, etc.).   

The bottom of the borehole will be filled with 6 inches of 20/40 mesh silica sand.  The 
annulus surrounding the prepacked screen interval and 2 feet above the top of the screen 
will be also filled with 20/40 mesh silica sand.  Above the filter pack, the annulus will be 
sealed with a minimum of two feet of 8/20 mesh granular sodium bentonite consisting of 
1 foot of dry granular bentonite to prevent the infiltration of hydrated bentonite followed 
by one foot of hydrated bentonite.  Hydrated granular bentonite will be placed to a depth 
of 2 feet bgs.  The annulus from 0 to 2 feet bgs will be filled with Rapid Set® concrete to 
complete the surface seal.  Attachment 3 contains specifications for SV probe prepacked 
filter screens, risers, filter pack material, and seal materials.   

3.3 SOIL VAPOR PROBE INSTALLATION PROCEDURES 

Soil borings will be advanced by an EPA subcontractor for radiological sampling using a 
direct push drill rig leaving an open-hole bore diameter of 3 inches.  After logging and 
sample collection is completed, the EPA subcontractor will place a 3-inch PVC casing 
connected in 5-foot threaded lengths with open bottom (no cap) in the boring to prevent 
sloughing or cave-in of sidewall soils.  A cap shall be placed on the top end of the 3-inch 
PVC casing to seal the casing and prevent soil or debris from entering the boring prior to 
SV probe installation.   

SV probes will be installed according to total borehole depth measured in the field and 
details provide in Table 1.  Field work will be performed by a qualified drilling 
subcontractor and supervised by a California Professional Geologist.  Ventura County 
permit conditions for SV probe installation (described above) will be followed.  Prior to 
installation procedures, the depth to static groundwater in RS-54, the well closest to the 
planned SV probes, will be measured and recorded by the field team.   
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All filter pack and seal materials will be emplaced by using a ½-inch tremie tube.  To 
prevent mixing of loose soil with filter pack or seal material, the 3-inch borehole casing 
will be removed a distance above the final filter pack or bentonite seal interval such that 
the materials are placed at depth in direct undisturbed contact with uncased soil in the 
borehole.  No materials will be emplaced at depth in contact with the borehole casing.  
The amount of materials to be added will be measured by volumetric calculation prior to 
emplacement, and depths and/or intervals of materials will be confirmed by continuous 
monitoring with a weighted tape measure to track progress and prevent bridging.   

The SV probe installation field procedures are: 

1. Measure total borehole depth and refer to Table 1 for SV probe construction 
details. 

2. Use a water level indicator to determine if groundwater is present in the borehole 
and at what depth.  If groundwater is encountered, follow the steps described 
below for dewatering the borehole prior to SV probe installation.   

3. Prior to installation, assemble the SV probe prepacked filter screens.  Thread the 
PVC plug into the bottom of the prepacked filter screen.  Place the O-ring in the 
PVC riser, connect the 1.5-inch by 1.0-inch reducer bushing, and thread the first 
section of 1.0-inch PVC riser onto the prepacked filter screen.  Refer to 
Geoprobe® 1.0-in. x 2.5-in. OD and 1.5-in. x 2.5 in. OD Prepacked Screen 
Monitoring Wells Standard Operating Procedure (Geoprobe, 2010) included in 
Attachment 3 for further details regarding assembly and installation. 

4. Prepare the number of 5-foot lengths of threaded PVC riser required to reach 
ground surface.  Some 5 foot lengths of both probe casing and screen may require 
shortening in length in the field to create the appropriate length specified in Table 
1.  The PVC lengths should be cut to allow probe completion approximately 6 
inches above ground surface.   

5. Prior to installing the SV prepacked filter screen and riser, partially remove the 
casing 8 inches out of the borehole.  Use a measuring cup to place 6 inches 
(approximately 1.0 quart) of 20/40 mesh silica sand into the borehole. 

6. Install and center the prepacked filter screen and PVC riser inside the 3-inch 
borehole casing. 

7. Partially remove the casing 3 feet out of the borehole.  Using a tremie tube, place 
and fill the remainder of annular space between the borehole and the prepacked 
filter screen with 20/40 mesh silica sand to the top of the probe screen.   

8. Partially remove the casing 2 feet out of the borehole.  Place 2 feet of 20/40 mesh 
silica sand (approximately 3.5 quarts) in the borehole using the tremie tube.  

9. Partially remove the casing 1 foot out of the borehole.  Using the tremie tube, add 
1 foot of 30-50 mesh dry granular bentonite (approximately 7 quarts) on top of the 
filter pack. 
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10. Continue removing the borehole casing and fill the annular space with hydrated 
granular bentonite to 2 feet bgs.  To place the hydrated bentonite, first remove the 
casing 6 inches from the borehole, then place 6 inches of 30-50 mesh dry granular 
bentonite between the borehole and the PVC riser using the dry tremie tube.  
Hydrate the bentonite by adding 1.0 gallon of water through a separate tremie 
tube (Note: separate tremie tubes must be used for placing dry granular bentonite 
and hydrating with water to avoid prematurely hydrating bentonite and plugging 
the tremie tube).  Continue removing the casing and adding additional 6-inch 
layers of 30-50 mesh dry granular bentonite followed by 1.0 gallon of water until 
the bentonite seal is created. 

11. Add 3 to 5 quarts of water per 60-pound bag of Rapid Set® Concrete Mix and mix 
for 1 to 3 minutes to achieve lump free, uniform consistency.  Slowly remove the 
borehole casing and fill the annular space from 0 to 2 feet bgs with Rapid Set® 
concrete to complete the surface seal.  If settling of the concrete occurs, add 
additional concrete until the borehole is flush with the ground surface.   

12. Place a top plug or cap on top of the SV probe to prevent dirt or debris from 
entering the casing, and label the probe with a location identifier.  

Since groundwater can occur at shallow depths at the FSDF site, installation procedures 
would be modified if groundwater is encountered in any boring.  If groundwater is 
encountered deeper than the bottom of the bentonite seal, no modifications to the 
installation procedure are required.  If groundwater is encountered at depths shallower 
than the bentonite seal, the boring will require dewatering at a rate sufficient to maintain 
the depth to water at a level below the beginning of the bentonite seal.  The procedures 
are: 

1. Perform Steps 1 through 4 as described above.   

2. Insert ½-inch tubing into the SV probe casing and connect to a small centrifugal 
pump.  Connect the discharge of the pump to a 55-gallon drum. 

3. Turn on the pump and remove all water in the boring.  Operate the pump to 
dewater the boring as necessary and maintain the water level below the bentonite 
seal while steps 5 through 7 above are completed.   

4. Continue dewatering the boring until the cement seals have set and cured (see 
manufacturer specifications for times).  All water removed shall be handled 
according to Section 3.6 below. 

3.4     SOIL VAPOR MONITORING POINT INSTALLATION 

This section describes installation procedures for SV monitoring point installation.  SV 
monitoring points will be installed at all locations where the total borehole depth is 
shallower than 10 feet bgs.  As described in DTSC-approved RFI work plans (MWH, 
2005), in areas where soils are at least 3 feet thick, active soil vapor samples can be 
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collected since leak detection monitoring will be performed when the SV monitoring 
point is sampled.  In order to maintain 3 feet of soil above the filter pack, SV monitoring 
points will not be installed in boreholes shallower than 5 feet deep.  Due to shallow depth 
to bedrock in the area of EPA Sample ID 73, it is anticipated that a SV monitoring point 
will be installed at that location.   

The SV monitoring point will be constructed of ¼-inch diameter Teflon tubing.  The SV 
monitoring point tip will be a vapor implant constructed of porous high density 
polyethylene.  Specifications for the SV monitoring point are included in Attachment 3.  
The SV monitoring point will be installed according to construction details provided in 
Table 2 and shown in Figure 3, and in accordance with guidelines in the Advisory – 
Active Soil Gas Investigation (DTSC/Regional Water Quality Control Board – Los 
Angeles, 2003).  To prevent mixing of loose soil with filter pack or seal material, the 
borehole casing will be removed a distance above the final filter pack or bentonite seal 
interval such that the materials are placed at depth in direct undisturbed contact with 
uncased soil in the borehole.  No materials will be emplaced at depth in contact with the 
borehole casing.  The amount of materials to be added will be measured by volumetric 
calculation prior to emplacement, and depths and/or intervals of materials will be 
confirmed by continuous monitoring with a weighted tape measure to track progress.   

The installation field procedures are: 

1. Measure total borehole depth. 

2. Prior to installing the soil vapor point tubing, partially remove casing and place a 
6-inch layer of 20/40 mesh silica sand inside the borehole.   

3. Install and center the 1/4-inch soil vapor probe tubing inside the borehole casing.  
Partially remove the casing and fill the annular space between the borehole and 
tubing with 20/40 silica sand filter pack to 6 inches above the top of the tubing 
tip.   

4. Partially remove the 3-inch casing from the borehole and place 1 foot of 30-50 
mesh dry granular bentonite on top of the filter pack.  

5. Slowly remove the 3-inch casing and fill the remainder of the annular space to 
ground with hydrated granular bentonite.  To place the hydrated bentonite, 
partially remove the casing and place 6 inches of 30-50 mesh dry granular 
bentonite between the borehole and the PVC riser.  Hydrate the bentonite by 
adding 1.0 gallon of water per 6-inch layer.  Continue to remove the casing and 
add additional 6-inch layers of dry granular bentonite followed by 1.0 gallon of 
water until the bentonite layer reaches ground surface. 

6. Place a gas tight valve at the top of the soil vapor monitoring point, and label the 
probe with a location identifier. 
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3.5 FIELD INSTALLATION DOCUMENTATION 

SV probe and monitoring point installation field activities will be documented in field 
notebooks and recorded on SV probe construction log templates included as Attachment 
4.  Information recorded will include personnel present, total borehole depth, PVC pipe 
lengths, screen and filter pack intervals, bentonite seal intervals (including amount of 
water added per interval), and cement grout depths.   Photographs of construction 
activities will be taken.  After SV probe and monitoring point installation is complete, 
location coordinates will be recorded by a global position system (GPS) device.  

3.6 INVESTIGATION DERIVED WASTE 

Investigation derived waste (IDW) consists of non-reusable materials generated during 
SV probe installation activities that may be contaminated with chemicals of concern 
identified at the site (e.g., used tubing, cords, disposable gloves, rags, soil cuttings, 
decontamination water, etc.).  These materials will be managed in accordance with 
applicable federal, state, and local regulations and DTSC-approved RFI or Boeing/DOE 
SSFL protocols (Ogden 1996 and 2000).  Additional site-specific guidance regarding 
IDW generated at the SSFL will be followed, where applicable.  

4.0 HEALTH AND SAFETY 

All work will be performed in with accordance with a task-specific Health & Safety Plan 
(HSP) Addendum to the SSFL RCRA Facility Investigation HSP (Ogden 1996; Ogden 
2000).  HSP Addendum 32 is being prepared for this task and is currently under review 
by DTSC.  Comments provided by DTSC will be incorporated into the final addendum 
and made available to the public prior to field implementation of this plan.  If members of 
the public are present to observe installation activities, they will be required to observe 
from outside the work exclusion zone. 
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Table 1
Soil Vapor Probe Construction Details

(Page 1 of 1)

Total Boring 
Depth1

Screened 
Interval

Filter Pack 
Interval

Dry 
Bentonite 
Interval

Hydrated 
Bentonite 
Interval

Concrete 
Surface Seal

[feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs]
10 6.5 -9.5 4.5 - 10 3.5 - 4.5 2 - 3.5 0 - 2
11 7.5 - 10.5 5.5 - 11 4.5 - 5.5 2 - 4.5 0 - 2
12 8.5 - 11.5 6.5 - 12 5.5 - 6.5 2 - 5.5 0 - 2
13 9.5 - 12.5 7.5 - 13 6.5 - 7.5 2 - 6.5 0 - 2
14 10.5 - 13.5 8.5 - 14 7.5 - 8.5 2 - 7.5 0 - 2
15 11.5 - 14.5 9.5 - 15 8.5 - 9.5 2 - 8.5 0 - 2

Construction Specifications:
1.  The anticipated total boring depth for EPA Sample IDs 51, 54, 58, 59, and 63 is 10 feet bgs and is highlighted
in the table.  Construction information for other depths provided since field conditions may vary.

2. SV probe screens shall be Geoprobe® prepacked filter screens with 3-foot screen intervals consisting of

1.5-inch slotted PVC pipe surrounded by environmental grade sand contained within a 2.5-inch outside 

diameter (OD) stainless steel wire mesh cylinder.  The inner component of the prepacked screen shall be a

flush-threaded, 1.5-inch Schedule 40 PVC pipe with 0.01-inch slots.  Stainless steel wire mesh shall have a

pore size of 0.011 inches makes up the outer component of the prepack.  

3. The PVC riser shall be 1.0-inch threaded, Schedule 40 PVC in 5-foot lengths.
4. Sand filter pack shall be 20/40 mesh clean silica sand.
5. Bentonite seal shall be NSF 60 certified, granular sodium bentonite, 30-50 mesh size.
6. Concrete surface seal shall be Rapid Set® Concrete Mix or equivalent.
7. Total boring depths are listed in 1 foot increments for use during probe/monitoring point installation
since actual boring depths may vary in field.
8. Soil vapor probes will not be installed in borings shallower than 10 feet; soil vapor monitoring points shall
be installed instead - see Table 2.

Acronyms:
bgs - below ground surface
EPA - US Environmental Protection Agency
NSF - National Science Foundation
OD - outside diameter
PVC - polyvinyl chloride
SV - soil vapor

SV Probe Installation



Table 2
Soil Vapor Monitoring Point Construction Details

(Page 1 of 1)

Total Boring 
Depth

Screened 
Interval

Filter Pack 
Interval

Dry 
Bentonite 
Interval

Hydrated 
Bentonite 
Interval

Concrete 
Surface Seal

[feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs]

5 N/A 4 - 5 3 - 4 0 - 3 N/A
6 N/A 5 - 6 4 - 5 0 - 4 N/A
7 N/A 6 - 7 5 - 6 0 - 5 N/A
8 N/A 7 - 8 6 - 7 0 - 6 N/A
9 N/A 8 - 9 7 - 8 0 - 7 N/A

Construction Specifications:
1. Total boring depths are listed in 1 foot increments for use during probe/monitoring point installation
since actual boring depths may vary in field.
2.  SV monitoring points will be installed in borings between 5 and 9.5 feet total boring depth. 
SV monitoring points will not be installed in borings shallower than 5 feet.

3. SV monitoring points shall be 1/4-in Teflon tubing.
be installed instead - see Table 2.
4. SV monitoring point tips will be porous high density polyethylene with a filtration rating of 40-60 microns.
5.  Sand filter pack shall be 20/40 mesh clean silica sand.
6. Bentonite seal shall be NSF 60 certified, granular sodium bentonite, approximately 30-50 mesh size.

Acronyms:
bgs - below ground surface
NSF - National Science Foundation
SV - soil vapor
N/A - not applicable

SV Monitoring Point Installation
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Figure 2.10
Example of a Properly Constructed DPT Well Installation with Prepacked Well 

Screen

Adapted from Geoprobe®, 1996. 
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Rapid Set Concrete 
Surface Seal 

Bentonite Seal

Figure 3 
Soil Vapor Probe 
Construction Detail 
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Attachment 1 

Hydrographs and Annual Precipitation at SSFL 
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Annual Precipitation at the SSFL, 1960 through 2008
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Attachment 2 

Application for Well Permit 



County of Ventura 
APPLICATION FOR WELL PERMIT 

800 South Victoria Avenue; Ventura, CA 93009-1610 
 

Application Page 1 of 2 
Permit No.__________

 

 

 Property Owner* Driller Registered Inspector 

Name    
Address    
    
Telephone    
License No.    
Lic. Exp. Date    
APN(s)    
 

Type of Work 
 

 Water Supply Well 
         New (No._____) 
    Destruction (No._____) 
  SWN __________________ 
  Repair/Modify (No._____) 
             SWN __________________ 
 

 Monitoring Well 
  New (No._____) 
  Destruction (No._____) 
 

 Engineering Test Hole (No._____) 
 

 Cathodic Protection Well  
  New (No._____) 
  Destruction (No._____) 
 

Use 
 

 Agricultural 
 Cathodic 
 Domestic 
 Industrial 
 Monitoring 
 Municipal 

 

Proposed Construction 
 

Well Depth         _____ 
Bore Diameter   _____ 
 
Casing 

 Steel                            Diameter (in.)    _____ 
 PVC                             Wall Gauge (in) _____ 
 Other (Describe)  ___________________ 

 
Perforations 

From _____ to _____ ft 
From _____ to _____ ft 
From _____ to _____ ft 
 
Estimated Start Date: ______________ 
  

Equipment 
 

 Rotary 
 Hollow Stem 
 Geoprobe 
 Other (Describe) 

_______________ 

Comments 
 

*Note to Property Owner: It is the owner’s responsibility to determine if proposed location of a new water supply well is 
within one of the agencies or cities listed below.  If so, the Well Permit Application must be accompanied by agency/city 
permit/authorization in writing. 
 

  FCGMA         OBGMA         SPBPA         Camarillo                 Fillmore           Moorpark     
  Ojai                Oxnard          Simi              Thousand Oaks       Ventura 

 
 
I hereby agree to comply with all provisions of Ventura County Well Ordinance No. 4184, and all applicable State of California and local 
regulations pertaining to well construction, repair, modification and destruction.  I also agree to comply with all conditions of the issued 
permit to include the submittal of post requirement documents and reports.  I understand that any modification of the issued permit 
requires approval by the Manager, Water Resources Division and that the information contained herein becomes a part of the permit 
when issued. 

Property Owner’s Signature  
 Date  

 

Driller’s Signature  
 Date  

 
Registered Inspector’s Signature 
(For monitoring wells and borehole work only.) 

 
 Date  

 



County of Ventura 
APPLICATION FOR WELL PERMIT 

800 South Victoria Avenue; Ventura, CA 93009-1610 
 

Application Page 2 of 2 
Permit No.__________

 

 
Well Location Map:  (Indicate exact location of proposed well, showing existing wells, water 
                                   courses, roads, property lines and private sewage disposal systems.) 

 

 
 
 

                                                                                               North 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thomas Brothers Guide Page No. & Grid _______________     APN_____________________ 
 

 



 

 

 

 

 

 

 

 

 

Attachment 3 

Soil Vapor Probe and Monitoring Point Specifications 



























































C/S GRANULAR™ 
30-50 MESH GRANULAR BENTONITE 

CETCO� CRUMBLES # 8  
Formerly VOLCLAY CRUMBLES 
8-20 MESH GRANULAR BENTONITE 
DESCRIPTION
C/S GRANULAR and CETCO CRUMBLES are granular bentonite products composed of 
polymer-free, dried bentonite clay in various mesh sizes.  CETCO CRUMBLES are coarser in 
size than C/S GRANULAR.  C/S C/S GRANULAR and CETCO CRUMBLES are certified to 
NSF/ANSI Standard 60, Drinking Water Treatment Chemicals - Health Effects. 

RECOMMENDED USE
May be used as casing seal, hole abandonment material, and for sealing earthen structures. 

CHARACTERISTICS
� Less than 10% moisture 
� Provide a positive seal 
� Re-hydrates 
� Will not shrink or crack 

MIXING AND APPLICATION
Grouting Material One bag CETCO CRUMBLES to 24 gallons water and 8 

ounces ACCU-VIS 
Dry Shallow Abandonment Pour required amount directly down borehole; hydrate with 

freshwater
Earthen Structure Seal Normal treatment is 1-2 pounds per ft2 depending on soil type 

BULK DENSITY
65 lbs/ft3

PACKAGING
50 lb multi-wall bags; 48 per pallet. All pallets are plastic-wrapped. 

2870 Forbs Avenue � Hoffman Estates, IL 60192 � P 800.527.9948 � F 847.851.1332 � www.cetco.com/dpg 
All weights are approximate.  The information and data contained herein are believed to be accurate and reliable.  CETCO makes no

warranty of any kind and accepts no responsibility for the results obtained through application of this information. REV 1/09



Rapid Set® Concrete Mix — DATASHEET
Very Fast-Setting Concrete

PRODUCT DESCRIPTION:
When mixed with water CONCRETE MIX produces a workable, high quality concrete material that is 
ideal where fast strength gain, high durability and low shrinkage are desired. Apply CONCRETE MIX in 
thicknesses from 2-in to 24-in. Durable in wet environments. SETS IN 15 MINUTES & IS READY FOR 
TRAFFIC IN 1-HOUR. One 60-lb. bag of Rapid Set® CONCRETE MIX will yield approximately 0.5 cubic 
feet.

USES:
CONCRETE MIX is a multipurpose, Fast-Setting product that can be used for repair and construction 
of pavements, formed work, footings, setting posts, industrial floors, machine bases, and concrete 
repair. 

COMPOSITION:
Rapid Set® CONCRETE MIX is a high performance blend of Rapid Set® hydraulic cement and quality 
aggregates. CONCRETE MIX is non-metallic and no chlorides are added. Rapid Set® CONCRETE MIX 
is similar in appearance to portland cement concrete and may be applied using similar methods. 

COLOR: [Light Grey]
The final color of CONCRETE MIX may vary due to application techniques and environmental 
conditions. 

LIMITATIONS:
Not intended for applications thinner than 2-in, for thin sections use Rapid Set® Cement ALL or Rapid 
Set® Mortar Mix. For applications where bonding is important, at least one test section should be 
prepared to evaluate the suitability of the materials and procedures. 

TECHNICAL DATA:

Set Time

ASTM C-191(Mod.) at 70ºF  
Initial Set 15-minutes  
Final Set 35-minutes  

Compressive Strength

ASTM C-109 Mod.  
Age: Compressive Strength:
1-hour* 2800-psi  
3-hour 3600 -psi  
7-day 5000 -psi  
28-day 6000-psi  

Flexural Strength

ASTM C-78 Mod.



2-hour* 420-psi  
1-day 650-psi  
28-day 750-psi 

* After Final Set.

Using CONCRETE MIX

SURFACE PREPARATION:
Where bonding is important, the adjacent surfaces shall be clean, sound and free from any materials 
that may inhibit bond such as oil, asphalt, curing compounds, acids, dirt and loose debris. Roughen 
surfaces and remove all unsound concrete. Immediately prior to placement the repair surface shall be 
thoroughly saturated with no standing water. 

MIXING:
The use of a power driven mechanical mixer, such as a mortar mixer or a drill mounted mixer, is 
recommended. Organize work so that all personnel and equipment are in place before mixing. Use 
clean Potable water. Rapid Set® CONCRETE MIX may be mixed using 3 to 5 quarts of water per 60 
lb. bag. Use less water to achieve higher strengths. Do NOT exceed 5 quarts of water per bag. For 
increased fluidity and workability use Rapid Set® FLOW CONTROL® plasticizing admixture from the 
Concrete Pharmacy®. Place the desired quantity of mix water into the mixing container. While the 
mixer is running add Rapid Set® CONCRETE MIX. Mix for the minimum amount of time required to 
achieve a lump-free, uniform consistency (usually 1 to 3 minutes). Do NOT re-temper. 

PLACEMENT:
Rapid Set® CONCRETE MIX may be placed using traditional methods. Organize work so that all 
personnel and equipment are ready before placement. Place, consolidate and screed quickly to allow 
for maximum finishing time. Do NOT wait for bleed water, apply final finish as soon as possible. Rapid 
Set® CONCRETE MIX may be troweled, floated or broom finished. On flat work Do NOT install in 
layers, install full depth sections and progress horizontally. Do NOT install on frozen surfaces. Use a 
method of consolidation that eliminates air voids. To extend working time use Rapid Set® SET 
CONTROL® set retarding admixture. 

CURING:
Water cure all Rapid Set® CONCRETE MIX installations. Begin curing as soon as the surface has lost 
its moist sheen. Keep exposed surfaces wet for a minimum of 1 hour. When experiencing extended 
setting times, due to cold temperature or the use of retarder, longer cure times may be required. The 
objective of water curing shall be to maintain a continuously wet surface until the product has 
achieved sufficient strength. 

TEMPERATURE:
Warm environmental and materials temperatures will reduce the working time of CONCRETE MIX. To 
compensate for warm temperatures, keep material cool and use chilled mix water. Temperatures 
below 70ºF (21ºC) will decrease the rate of strength gain and CONCRETE MIX should not be applied if 
surface or ambient temperature is below 45ºF (7.2ºC). 

LIMITED WARRANTY:
CTS Cement Manufacturing Corporation warrants its material to be of good quality, and, at its sole 
option, within one year from date of sale, will replace defective materials or refund the purchase price 
thereof and such replacement or refund shall be the limit of CTS's responsibility. Except for the 
foregoing, all warranties, express or implied including merchantability and fitness for a particular 
purpose are excluded. CTS shall not be liable for any consequential, incidental, or special damages 
arising directly or indirectly from the use of the material. 

CAUTION:
CONCRETE MIX contains cement-itious materials and may cause irritation to lungs, eyes and skin. 
Avoid contact. Use only in adequate ventilation. Do NOT breath dust. Wet mixture may cause burns. 
Wear suitable gloves, eye protection and protective clothing. In case of skin contact, wash thoroughly 
with soap and water. In case of eye contact, flush immediately and repeatedly with large quantities of 
water and get prompt medical attention. In case of difficulty breathing, remove person to fresh air. If 
difficulty breathing persists, seek medical attention. 
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FLUOROPOLYMER TEFLON TUBING

FLUOROPOLYMER TUBINGS

*Gel point –PTFE will not melt flow.

TYPICAL PHYSICAL

PROPERTIES PFA FEP PTFE

Color
Durometer hardness, 
Shore D
Elongation @ 73°F

Transparent
60

300%

Clear
55

275%

Translucent
58

250%

Max. service temp., °F (°C)
Low temperature
Embrittlement, °F (°C)

500 (260) 400 (204) 550 (288)

-320 (-196) -100 (-073) -450 (-268)

PHYSICAL PROPERTIES

Dia. (in.) Min. Bend Ra-

dius at Room 

Temp. (in.)

212 °F (100 °C)

ID OD PTFE FEP PFA

1/16
1/8

5/32

1/8
1/4
1/4

1/2
1/2
3/4

180
182
126

148
150
104

190
192
133

3/16
3/16
1/4

1/4
5/16
5/16

1
1/2

1-3/4

77
136
61

64
112
50

81
143
64

1/4
5/16
3/8

3/8
3/8
1/2

1
2-1/2

2

109
49
42

90
41
35

115
52
45

7/16
1/2
9/16

1/2
5/8
5/8

4
3

5-1/2

36
61
29

30
50
23

38
64
30

5/8
11/16

3/4
3/4

6
8

50
24

41
19

52
25

RECOMMENDED MAXIMUM

OPERATING PRESSURE

This tubing has a safety factor of 4 to 1 (ratio of burst pressure to 
working pressure).

FEATURES 
Choose from tubings made from PFA, FEP or PTFE.
Inertness to virtually all chemicals and solvents.
Ultra-pure, no contamination; contains no plasticizers or additives.
The widest temperature capability of any plastic tubing.
Smooth surface - minimize problems of absorption or adsorption.
FDA compliancy.  

APPLICATIONS
Ultra-pure systems.
Semiconductor processing and chemical handling.
Biotechnical and pharmaceutical applications.
Systems with temperature from cryogenic to 400°F.

ORDER INFORMATION:
0317.(Size No.) PFA TUBING
0318.(Size No.) PTFE TUBING
0319.(Size No.) FEP TUBING

010.210.110    PTFE

010.190.110    FEP

010.200.120    PFA

0317 0318 0319

Size 

No.

Nominal 

I.D. (in.)

Nominal 

OD (in.)

Nominal Wall 

Thick. (in.)

013 1/16 1/8 .030 $1.53 $0.92 $0.77

037 1/8 1/4 .063  5.54  3.17  2.84 

043 5/32 1/4 .047  4.65  2.90  2.36 

050 3/16 1/4 .030  3.23  1.72  1.62 

051 3/16 5/16 .063  7.67  4.57  3.91 

069 1/4 5/16 .030  4.15  2.32  2.10 

071 1/4 3/8 .063  8.50  6.49  3.99 

091 5/16 3/8 .030  5.22  2.97  2.60 

107 3/8 1/2 .063  10.61  9.36  5.78 

120 7/16 1/2 .030  7.20  4.06  3.66 

135 1/2 5/8 .063  13.68  13.12  7.38 

163 5/8 3/4 .063  17.86  17.74  9.60 

171 11/16 3/4 .030  11.08  14.04  6.04 

“DR. GUILLOTINE” TUBING CUTTER FEATURES 
Square cut with minimum effort.
Ideal for hard tubing, Teflon, polyethylene, 
polypropylene, PVDF and Nylon.
Quick action.
Rugged plastic body.
Blade fully retracts upon handle release 
for safety.
Patented blade design aids square cut 
with repeatable performance.

New “Dr. Guillotine” Tubing cutter cuts tube square every time.

ORDER INFORMATION:

8606.625 CTC-125 TUBING CUTTER $30.00 080.130.145

SUBSTITUTE ITEMS
HP 440 and HP 450 high purity PFA resin based tubing is available upon 
special request. See page 106 or contact your local Ryan Herco Flow 
Solutions Service Center for more details.

Clarity and temperature capabilities are the primary factors that differentiate 
these quality tubings:

PFA tubing is transparent for easy flow-monitoring and is the least permeable. 
Its temperature range is -320°F to 500°F. PFA tubing demonstrates the 
greatest physical property retention at high temperatures. 

PTFE tubing is translucent and has the widest temperature capability of all 
tubings, -450°F to 550°F. It is superior for cryogenic applications and is the 
most flexible of the three tubings.

FEP tubing is clear for excellent visibility and has the best abrasion 
resistance of this tubing group. Its temperature service range is -100°F to 
400°F.

* 50’ coil minimum order quantity.
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Polyethylene Vapor Implant 

SKU: SVPT91
PRICE: 7.95

Polyethylene Vapor Implant Description 
ESP's Polyethylene Soil Vapor Implant is an economical way to install semi-permanent soil vapor monitoring wells. The 
Polyethylene Implant is a one-piece molded assembly made of high-density Porous Polyethylene. Filtration Rating is 
40-60 Microns w/ a max temp of 150 degrees. It is fitted with a "Speedfit" push-in brass fitting w/ a nickel-plated finish 
that accommodates 1/4" OD tubing. The size is 1/2" OD x 1-7/8" Length. 

Choose Options 
Quantity: 1

Item Message:

Email To Friend 

Suggested Accessories 

Polypropylene Plug Valve Qty: 
Plastic Quick-Disconnect Qty: 
Vinyl Tubing Cap Qty: 
Polyethylene Tubing LDPE, .17" ID x 1/4" OD x 100' Qty: 
Polyethylene Tubing LDPE, .17" ID x 1/4" OD x 500' Qty: 
Teflon Tubing (FEP, PTFE), 3/16" ID x 1/4" OD (per foot) Qty: 
Teflon Tubing (FEP, PTFE), .17" ID x 1/4" OD (per foot) Qty: 
Nylaflow Type T Nylon Tubing, .190" ID x .250" OD x 500' Qty: 
Nylaflow Type H Nylon Tubing, .150" ID x .250" OD x 500' Qty: 
3 way Polycarbonate Stopcock Qty: 
1 way Polycarbonate Stopcock Qty: 
Manhole, 3" x 7" Plastic Qty: 
Manhole, 2" x 6" Aluminum Qty: 
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Attachment 4 

Soil Vapor Probe Construction Log 



Soil Vapor Probe Construction Log EPA Sample Location ID: 

Santa Susana Field Lab Logged by:

Ventura County, California Inspected by:

EPA Sample Boring

a. Total Boring Depth ft

b. Diameter 3 in

Drilling Method DIRECT PUSH

SV Probe Construction

c. Total casing length ft

Material

d. Diameter 1 in

e. Depth to top of screen ft

f. Screen length ft

Screen interval ft

Slot size 0.010 in

g. Length of casing above surface 6 ing. Length of casing above surface 6 in

h. Surface seal 2 ft

Surface seal material

i. Backfill ft

Backfill material

j. Seal ft

Seal material

k.  Filter pack in

Filter pack material

Notes:
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