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1.0 Introduction: This submittal represents an Operating, Monitoring, and 

Maintenance (OM&M) Plan for the Vapor Intrusion Mitigation Improvement System 

(VIMS) that is to be installed at the Santa Cruz Community Health Centers and 

Live Oaks Apartments located at 1412 to 1514 Capitola Road in Santa Cruz, 

California. The project involves the re-development of the 3.7-acre site (Site) with 

two medical buildings and four, 3-story apartment buildings along with on-grade 

parking and ancillary improvements. The buildings will be supported on-grade by 

post-tensioned mat-slab and shallow footing foundation systems. The general Site 

location is shown in Figure 1, while a recent aerial photograph of the property is 

provided as Figure 2. A Site plan illustrating the proposed improvements is 

provided as Figure 3. 

2.0 Chemicals of Concern: Recent environmental assessment activities have 

identified the presence of elevated levels of the solvent tetrachloroethylene (PCE) 

in the soil and groundwater at the Site. The four parcels that comprise the site 

have historically been utilized primarily for residential purposes with limited 

commercial usage. The available records indicate that a dry cleaning facility was 

operated in the existing commercial building located on the adjacent property to 

the east during the 1960's and 1970's. PCE was the predominate dry cleaning 

compound that was in use during that period. The available data indicates the 

PCE contamination originates from the area of the former dry cleaners. 

Groundwater was encountered during the recent site assessment activities at 

depths ranging from 22 to 26 feet bgs (Ref. 38). Groundwater grab samples were 

collected from direct-push borings at six locations at the property by Weber, 

Hayes & Associates (WHA) in April of 2020. PCE concentrations as high as 192 

µg/L were reported for those samples (Attachment A). An active soil gas survey 

was performed concurrently by WHA using six dual-stage probes having sampling 

tips located at 5 and 15 feet bgs. PCE was detected in the soil gas samples at 

concentrations up to 1,400 µg/m3 in the 5-foot bgs samples, and at concentrations 

up to 1,500,000 µg/m3 in the 15-foot bgs samples (Attachment A). Lower 

concentrations of the Volatile Organic Compounds (VOCs) trichloroethylene, or 

TCE (up to 120 µg/m3
), and benzene (up to 530 µg/m3

) were also detected in the 

shallow (5-foot bgs) soil gas samples. 

PCE, TCE, and benzene represent the primary contaminants of concern at this 

site. Exposure to these toxic and carcinogenic compounds should be avoided. 

Without appropriate mitigative measures, soil gas containing these VOCs could 

potentially migrate through the building floor slabs / foundation systems to indoor 

air. In order to prevent any significant migration of soil gas to indoor air, a Vapor 

Intrusion Mitigation System (VIMS) will be installed at each building. VIMS plans 
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and specifications for the project have been prepared by GeoKinetics (Ref. 39). 

The VIMS plans and specifications are included as Attachment B. This submittal 

represents the OM&M Plan for the VIMS improvements. 

3.0 VIMS Improvements: Vapor Intrusion Mitigation System (VIMS) improvements are 

to be installed in conjunction with construction of the onsite buildings to prevent 

significant concentrations of VOC vapors from migrating to the indoor air spaces. 

The VIMS includes a primary engineered vapor barrier installed beneath the post

tensioned slabs-on-grade, a gravel ventilation blanket beneath the primary vapor 

barrier, and a secondary vapor barrier beneath the ventilation system. The primary 

vapor barrier will extend continuously beneath the post-tensioned floor slabs and 

terminate at the deepened perimeter footings of the buildings. The barriers will be 

sealed against all utilities and other penetrations that pass through them. The 

primary vapor barriers consist of a composite membrane comprised of 40-mils of 

spray-applied Liquid Boot (LB-500) chloroprene modified asphalt over a 20-mil 

sheet of Ethylene-Vinyl-Alcohol-Copolymer (EVOH) / High Density Polyethylene 

(HOPE) provided by Cetco (Vl-20) with an upper UltraShield G-1000 protection 

course. The secondary barriers consist of a 10-mil polyolefin membrane (Cetco 

P-250 Ultrashield) with over-lapped seams. The membrane system is shown in

Detail A on Sheet D-1 of the attached plan set.

The VIMS plans also call for the installation of a ventilation system beneath the 

primary vapor barrier. The ventilation system consists of a series of 3-inch 

diameter perforated ADS 401 polyethylene vent lines embedded within a 4" thick 

layer of gravel. The vent lines are connected to non-perforated vent risers that 

extend to outlets at the roof level of the buildings. The sub-slab vent system has 

been designed to be fully effective and protective of the building occupants 

operating in a passive mode. However, the project proponents have elected to 

install and operate the system in an active, or Sub-Slab Depressurization (SSD) 

mode. The vent piping system is configured to induce the cross-flow of fresh 

outside air from one loop (passive outer loop) of the vent piping to another loop 

(active inner loop). A blower will be installed on the vent riser for the central piping 

run at the roof level for the medical buildings or in the space beneath the stair 

wells for the apartment buildings. Fresh outside air will be actively drawn into the 

outer passive vent piping loops and flow through the gravel blanket to the active 

inner piping loops in response to the operation of the blowers. The flow resistance 

of the passive vent piping components will ensure that a pressure of -0.05" of 

water, or lower, will be maintained in the gravel blanket relative to atmospheric. 
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The secondary barrier improves the efficiency of the SSD system and allows 

smaller, more energy efficient blowers to be used. It also minimizes the extraction 

of soil gas in response to the induced negative pressure in the gravel ventilation 

blanket and reduces any associated voe emissions. 

As shown on the attached VIMS plan set, each SSD system will include a vacuum 

level monitoring switch at the blower inlet and an inter-connected automated 

cellular notification system. The monitoring switches will be set to trigger an alarm 

condition if the vacuum level at the inlet to a blower falls below the pre-set 

threshold required to achieve the target depressurization level in the gravel blanket 

beneath the vapor barrier. If an alarm condition occurs, a text message will 

automatically be sent to the VIMS Engineer, and any other designated personnel, 

from the cellular transmitter to provide notification of that condition. The 

automated monitoring systems can be queried remotely at any time to confirm the 

proper operation of the SSD system. 

It is anticipated that the sub-barrier ventilation system will be operated in a SSD 

mode until otherwise proposed by the property owner(s) and approved by the 

RWQCB. The duration of SSD operation will be dependant, in part, on the 

progress and duration of the remediation activities at the adjacent source 

property. 

Conduit seals will be installed on dry utilities that enter the structures from 

unprotected areas outside of the vapor barriers. Utility trench dams will be 

installed at the locations where utilities penetrate the perimeter of the buildings. 

The conduit seal and utility trench details are provided in the attached VIMS plan 

set. 

Soil gas monitoring probes will be installed beneath the floor slabs of the 

buildings to provide a means of monitoring soil gas pressures, soil gas VOC 

concentrations, and radon gas levels for QA/QC purposes (see Section 5.0). Gas 

probe locations and details are provided on the VIMS plans. As shown, for each 

set of sampling probes, one probe will be located within the gravel ventilation 

blanket beneath the primary vapor barrier and another in a sand pocket beneath 

the secondary vapor barrier at that same location. For ease of access, the gas 

probes will terminate in quick-connect fittings housed in flush-mounted enclosures 

installed in the perimeter foundation stemwall. 
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The vapor barrier system will be inspected and tested as part of the VIMS 

certification process to confirm it is functioning as intended and providing a level 

of protection that exceeds regulatory standards. The VIMS testing and certification 

protocol is discussed in Section 4.0 of this submittal. Once the VIMS system has 

passed the final inspection, and the additional confirmatory testing described in 

this submittal has been successfully completed, a certification letter will be issued 

by the VIMS Engineer to confirm the system (1) was installed in accordance with 

the approved plans and specifications; (2) is functioning as intended; and (3) is 

fully protective of the building occupants. 

GeoKinetics has designed and installed soil gas and vapor intrusion mitigation 

systems at more than 1,000 buildings to date. In each case the system has 

performed as intended and provided a high level of protection to the building 

occupants. 

4.0 Construction Observation, Testing & Certification: Improper installation and/or 

construction-related damage to the vapor barriers could reduce their effectiveness. 

Precautionary measures will therefore be taken at the time of construction to 

ensure the VIMS systems are installed properly and the vapor barriers are 

undamaged. The approved VIMS plans specify that rigorous inspection, 

certification, and testing activities be performed during the installation of the 

systems. The VIMS Engineer and/or his designee will perform inspections during 

the installation of the systems. At a minimum these will include: 

1. Inspection and approval of the construction materials, such

as horizontal vent piping, vapor barrier materials, gravel vent

layer material, vent riser materials, placards, labels, etc., prior

to the start of installation. Inspection of the prepared

subgrade will also be performed prior to the start of the vapor

mitigation system installation.

2. Inspection and approval of the secondary vapor barrier prior

to the installation of the sub-slab ventilation system.

3. Inspection and approval of the sub-slab ventilation system

prior to the installation of the primary sub-slab vapor barrier.
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4. Inspection, testing, and approval of the primary vapor barrier

prior to placement of the concrete for the floor slab. Smoke

testing of the primary vapor barrier and vent piping system

will be performed by the construction contractor (who will be

hired by the developer) and observed by the VIMS Engineer

to confirm the connectivity / functionality of the sub-slab

gravel blanket and vent piping and the integrity/ continuity of

the vapor barrier. The Smoke Testing Procedures will follow

the standard GeoKinetics' protocol set forth in Attachment C.

Any pinholes, perforations, or leaking seams will be identified,

repaired, and re-tested. Placement of the foundation / floor

slab concrete will not take place until the membrane has

been approved and certified by the VIMS Engineer.

5. Inspection, testing, and approval of the above-ground vent

riser system.

6. Post-construction radon gas measurements to establish the

effective soil gas to indoor air attenuation factor for the

buildings and confirm that the vapor barriers are functioning

as intended. The radon testing protocol is discussed in

greater detail in Section 5.0 of this submittal.

7. Measurements of the blower flow rates and sub-slab

ventilation layer probes pressures at the completion of

construction to confirm the SSD system is functioning as

intended.

8. Indoor air samples and sub-barrier soil gas samples will be

collected and analyzed for voes at the completion of

construction, prior to occupancy. The indoor air samples will

be collected into six liter Summa canisters over 24-hour

periods. The soil gas samples will be collected from the sub

barrier probes into one liter Summa canisters over a 10-

minute period. Outdoor air samples will also be collected

concurrently with the indoor air samples from the upwind side

of each building. The air and soil gas samples will be

analyzed for the chemicals of concern in accordance with

EPATO-15 (SIM) and EPATO-15 protocols, respectively.
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The measures outlined above will reduce the potential for any significant damage 

to the vapor barrier or ventilation components during the construction process. At 

the successful completion of an installation to the satisfaction of the VIMS 

Engineer, the system will be certified by that engineer. The results of the 

construction observation /testing/ certification and the post-construction sampling 

activities described in this submittal will be presented in a VIMS certification report 

that will be submitted to the Owner and the RWQeB at the completion of 

construction. It is anticipated that documentation of the successful installation and 

certification of the VIMS will be required prior to the issuance of a certificate of 

occupancy for each building. 

5.0 Radon Testing Protocol: As an additional precautionary measure, 

post-construction testing is proposed to confirm the effective soil gas to indoor air 

Attenuation Rate for the completed vapor barrier installation. Sub-barrier soil gas 

samples and interior air samples can be collected and analyzed for voes to 

establish the relative ratios of those compounds. However, it has been our 

experience that the collection of interior air samples to confirm that significant 

quantities of voes are not migrating from the subsurface to the interior of a 

building has a high risk of yielding inconclusive or misleading results. This is 

because (1) there are many potential sources of voes on the interior of a building 

- particularly a new building; and (2) there are typically a number of voes that are

present at background levels in the ambient air on both the exterior and interior

of a building (Refs. 1, 4, 7, 14, 19, 25, 26, and 29). voes are almost universally

found in the interior air of buildings - including those at sites where there is no

subsurface contamination. Due to the typical presence of interior and outside air

(background) voe sources, it should not be assumed that voes detected in

interior air samples originate from soil gas intrusion.

We have found that the measurement of the concentrations of radon gas beneath 

the barrier and on the interior of a building provides a reliable means of 

establishing the soil gas to indoor air attenuation factor that is associated with a 

barrier system. Radon is a naturally-occurring gas that is present in the subsurface 

at detectible levels at most locations. It is generally not found in building materials 

so there are few, if any, potential sources of radon gas on the interiors of 

buildings. Radon is not sorbed onto soil or building materials so it functions as a 

conservative tracer. The concentration of radon gas can be quantified fairly easily, 

reliably, and inexpensively. This approach resolves the alternate source and 

background source issues associated with direct interior air voe measurements. 
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The California Department of Toxic Substances Control has noted that 

"naturally-occurring radon can also be used to determine a building-specific 

attenuation factor" in its Final Guidance for the Evaluation and Mitigation of 

Subsurface Vapor Intrusion to Indoor Air (October 2011 ). For these reasons, 

post-construction radon gas measurements are proposed to confirm the 

Attenuation Factor for the building is acceptable. 

The concentrations of radon gas in the soil gas beneath the building, in the 

interior air, and in the outside air will be measured using Durridge RAD? Electronic 

Radon Detectors. This instrument detects alpha particles associated with the 

natural decay of radon gas isotopes. Radon 222 is the most plentiful isotope with 

a half life of approximately 3.8 days. Since radon gas concentrations can vary to 

some degree over time, the sub-membrane soil gas and interior air samples 

should be collected through the detector for a period of approximately 24 hours 

in order to obtain representative average concentrations with a high confidence 

level. The RAD? units will be programmed to output the radon concentrations 

detected over 5-minute intervals. The effective membrane Attenuation Factor and 

Attenuation Rate can then be calculated using the average measured radon levels. 

The radon gas testing provides a means of confirming the absence of, or 

quantifying the impact of, any construction-related damage to the membrane 

system. A target effective building attenuation rate of 6,000 has been adopted for 

design purposes with the sub-barrier ventilation operating passively. If achieved, 

this attenuation rate will be protective of the building occupants under the current 

site conditions. A lower attenuation rate may be acceptable based on the soil gas 

VOC concentrations that are present at the completion of construction. The 

measured building attenuation rate will be evaluated and addressed with respect 

to the level of protection that is provided in the final building certification report. 

6.0 Post-Construction Monitoring: Post-construction monitoring will be performed 

to ensure each VIMS is operating within its design limits and providing a high level 

of protection to the building occupants. Inspection and testing of the VIMS will be 

performed on an annual basis following its installation. The following tasks will be 

performed in conjunction with each annual monitoring event while a VIMS is 

operating in SSD mode: 
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o The pressures within the sub-barrier gas probes will be measured

and recorded to ensure the target level of depressurization (-0.02"

of water) is being achieved;

o The pressures at the blower inlets and outlets will be measured, and

the blower flow rates will be measured, to confirm the blowers are

operating within their intended performance range; and

o The automated monitoring and notification systems will be tested to

confirm they are fully functional and operating as intended.

If conversion from SSD to passive operation of a VIMS is proposed, the 

associated O&M activities that would be performed will be defined as part of that 

proposal. Any such proposal must be reviewed and approved by the RWQCB, in 

writing, prior to implementation. 

7.0 Maintenance Requirements: The accessible VIMS components will be inspected 

on an annual basis to ensure they are undamaged and fully operational. This will 

include inspection of the monitoring probe connections, vent riser outlets, blowers, 

enclosures, monitoring / notification components, and warning / notification 

placards. Any problems will be documented and addressed as soon as possible. 

Any labeling or placards installed for the original system that are no longer legible 

will be replaced. 

Similar inspections will also be performed in conjunction with any building 

alterations or construction activities, and after any significant seismic event at the 

Site. A significant seismic event is considered to be any earthquake that produces 

a level of shaking of VI or higher at the subject property in accordance with the 

Modified Mercalli Intensity Scale. 

8.0 Post-Construction Modifications: The owners of the buildings will impose 

restrictions with respect to any work that could penetrate or disturb any 

component of the vapor mitigation system, concrete floor slabs, and/or 

foundations. Modification of portions of the mitigation and/or monitoring systems 

may be required after final installation due to a variety of factors, such as new 

facility construction, building and/or landscape remodeling, standard utility 

upgrades, repairs, and/or mitigation system modifications based upon changing 
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Site conditions. Any building modifications that require the penetration or removal 

of the on-grade floor sections where the vapor barrier is present must be 

performed with the approval of, and under the observation of, the VIMS Engineer. 

The VIMS Engineer will monitor construction activities and re-certify the integrity 

of the mitigation system at the completion of those activities. The VIMS Engineer 

will perform any inspection, testing and/or monitoring activities deemed necessary 

to confirm the integrity and functionality of the system in conjunction with this 

re-certification. A letter summarizing the building modifications and the mitigation 

system inspection and re-certification activities will be prepared and submitted to 

the County of Santa Cruz Health Services Agency (HSA) and the RWQCB at the 

completion of any such project. The VIMS Engineer shall update the As-Built Plans 

for the vapor mitigation system, as necessary, at the completion of the project. 

The HSA and RWQCB shall be provided with copies of any updated plans as part 

of any supplemental system certifications. 

9.0 Closing: Nothing in this OM&M Plan is intended to prevent the property owners 

from performing any supplemental inspections, testing, or monitoring that it deems 

necessary, or that the VIMS Engineer recommends, to confirm the VIMS is 

functioning as intended. This OM&M Plan has been prepared in accordance with 

generally accepted guidelines and procedures. It is consistent with the standard 

of practice with respect to the monitoring and maintenance of vapor mitigation 

improvements. The operation, monitoring, and maintenance procedures set forth 

herein will ensure that the vapor mitigation system at the property remains 

effective and continues to function as intended in the design documents. 

If you have any questions regarding this OM&M Plan, please contact either of the 

undersigned. 

Sincerely, 

GEOKINETICS, IN 

Glenn D. Tof i, GE/ACE 

Principal E 

Attachme 

Senior Geologist 
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All contractors and subcontractors performing work shown on or related to these plans shall conduct their operations so that all employees are provided a safe place to work and the public Is 
protected. Alf contractors and subcontractors shall comply with the •occupational Safety and Health Regulations" of the U.S. Department of Labor and with the state of California Department of 
Industrial Refations' nconstructian Safety Orders. H 

The Developer and the Project Methane Engineer shall not be responsible in any way for contractors' and subcontractors compliance with the "Occupational Safety and Health Regulallons" 
of the U.S. Departmsnt of Labor or with the State of California Department of Industrial Relations' 
"Construction Safety Orr:Jers. D 

Contractor agrees that he shall assume sole and complete responsibility for job site conditions during the course of oonstruction of this project, including safety of all persons and property, that 
this requirement shall apply continuously and not be limited to normal working hours, and that the contractor shall defend, indemnify and hold the owner and the Engineer harmless from any and all 
liability real or alleged, in connection with the performance of worlc on this project, excepting for liability arising from the sole negligence of the Owner or the Engineer. 
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General Notes 
I. Applicability:

_The Soil VOC Vapor mitigation details presented in these plans and specifications shall be 
utilized in the construction of the buildings so designated on Sheet No. 3 of these plans. 

II. Sub-Slab Passive Venting

1. A passive venting system shall be installed beneath the slab I foundation of
the designated buildings.

2. General Specifications for this system are provided below.

a. Three-inch {3") diameter, perforated, ADS polyethylene Sub-Slab Vent
Lines within a 4" Gravel Blanket;

b. Vent Risers that extend from the vent piping to outlets are
located above the roofline of the building.

3. 3" ADS vent piping shall be positioned within a minimum 4" thick zone of gravel
as shown in W, Sheet D3. The gradation of the gravel shall confonn to the table
shown in Detail B. Sheet D1.

4. Where piping transitions through building footings, the penetration shall be
accomplished in compliance with the California Building Code and with the
approval of the Project Structural Engineer and the Building Official.

5. Perforated pipes shall be connected to solid vertical venting pipe. Vertical
venting pipe shall not be less than 2-inch in diameter and shall be constructed
of materials that comply with the California Plumbing and Mechanical Codes.
All joints shall be tightly sealed with approved materials.

6. Solid vent pipe may be located within the walls/chases or shall be similar1y
protected from physical damage.

7. Vent pipe shall be installed in a manner that will allow it to be connected to an
active venting system without modification or damage to the structure (e.g.
Capped TEE fitting located near the foundation).

8. Vent pipes shall terminate a minimum of 6" above the roof-line adjacent to
the vent.

9. Vent pipes shall terminate 10 feet min. away from, or at least 3' above any
building opening or air intake and 3' min. in every direction from any lot line,
alley. and street.

10. The termination of all vent pipes shall be provided with a TEE
connection or other approved rain cap to prevent the intrusion of rain water.

11. Vent riser shall be clearly marked to indicate that the pipe may contain
vapors. This may be accomplished through stencils, labels, or other
permanent labeling method. Pipes shall be clearly and permanently labeled
"Vapor'', in½" high letters, near their termination point and at 5-foot inteivals
along the remainder of the vent pipe. This includes sections encased within walls
or other enclosures.

12. Vent outlet risers shall be constructed using 2" steel or cast iron pipe
with No-Hub coupling, or other piping approved by the Methane Mitigation System
Engineer and Building Official in compliance with Section 1212 of the Uniform
Plumbing Code. Risers located within building shall terminate at an approved
outlet in accordance with Section 506 of the Uniform Building Code.

Ill. VOC Vapor Barrier: 

A. General:

1. A voe Vapor barrier shall be installed beneath the slab / foundation of the designated
buildings shown on Sheet 3 of these plans. General specifications for this system are
as follows:

2. The voe Vapor barrier shall have a minimum cured thickness of 60 mil (40 mil Liquid
Boot 500 + 20 mil V l-20) and consist of spray on chloroprene modified asphalt (CMA)
emulsion, or equivalent, approved by the Vapor Barrier Engineer. The vapor
barrier at this project shall be constructed using Liquid Boot Plus High Performance
Gas Vapor Barrier System or an equivalent product, approved by the Vapor
Banier Engineer.

3 The Liquid Boot" 500 should be Spray Applied over V l-20". a 20-mil. high performance 
polyethylene-EVOH copolymer membrane or an equivalent product, approved by the 
Vapor Barrier Engineer and the City of Santa Cruz. 

4. The voe Vapor barrier shall be placed between the bottom of the floor slab and
the subgrade, and around or fastened to footings and trenches, in accordance
with these plans and details. The barrier shall not be placed more than 6-
inches below the bottom of the floor slab - except where the barrier
may pass beneath a deepened interior or perimeter footings.

5. Seams shall be over lapped a minimum of 6-inches and sealed in accordance
with the specifications set forth in these plans.

6. Prior to placing the floor slab over the barrier, the Vapor Barrier Engineer shall
inspect and approve the membrane in accordance with these plans and
specifications. Construction of the floor slab shall not proceed without written
certification of the successful installation of the vapor barrier system by the
Contractor I Applicator and the Vapor Barrier Engineer.

7. Where piping, electrical conduits, etc. penetrate the vapor barrier, a 3" collar
or boot shall be provided to create a vapor-tight seal around the penetration in
accordance with Detail X, Sheet D3.

8. The subgrade under the barrier shall be rolled smooth and well compacted.

9. The upper surface of the vapor barrier shall be protected by a layer of Liquid
Boot Ultrashield G-1000, placed between the floor slab and the barrier, as
specified an these plans.

10. A 4" layer of gravel shall be provided below the barrier in accordance with the
details shown in these plans. The gradation of the crushed rock/gravel placed
below the barrier shall confom, to the table shown in Detail B, Sheet D1.

11. Reinforcing steel, piping, forms, etc. shall not be supported directly on the
barrier or protective covering and equipment shall not be driven over the
barrier or its protective covering.

12. All vent lines associated with the Sub-slab Passive Venting System shall be
installed below the barrier, or shall be sealed using approved seals or boots
in accordance with these plans, where they penetrate the barrier.

B. Quality Assurance:

1. The vapor barrier Contractor I Applicator shall be trained and approved by
the Vapor Barrier Manufacturer (i.e. CETCO, Inc. for LIQUID BOOT").
The vapor barrier Contractor / Applicator shall provide the Vapor Barrier
Engineer with a letter from the manufacturer (a) confirming that the vapor
barrier Contractor / Applicator is certified by the manufacturer for installation
of the product; and (b) warranting its product to be free of defects when
that product is installed by the vapor barrier Contractor I Applicator retained
by the owner for the performance of this scope of work. The following
Contractor I Applicator is certified by the manufacturer for installation of this
product:

Advanced Construction Technologies 
1819 Polk Street 
San Francisco, California 94104 
(415) 235-6551
www.actoc.com

2. A pre-installation conference is recommended prior to the application of the vapor
barrier to assure proper substrate and installation conditions and procedures.
The vapor barrier Contractor / Applicator, site superintendent, the foundation
subcontractor, and the Vapor Barrier Engineer or representative should be present
at this meeting.

3. The installation of the vapor barrier shall be closely monitored by the
Vapor Engineer, or a designated representative of his office. Inspections
shall typically be perfomied prior to, during, and subsequent to the application
of the product.

4. All surfaces ta receive vapor barrier shall be inspected and approved by
the Contractor I Applicator and the Vapor Barrier Engineer prior to commencing
work.

C. Submittals:

1. The Vapor Barrier Contractor shall submit any updates or revisions to the
manufacturers product data and recommended installation procedures to the
Project Vapor Engineer for review and approval at least two weeks prior to
the construction of the vapor barrier.

2. The Vapor Barrier Contractor or Foundation Contractor shall submit
representative samples of the following to the Project Vapor Engineer
for approval:

o Vapor Barrier Material
o Gravel Backfill
o Sub-Slab Vent Piping and Vent Riser
o Protection course geotextile

3. At the completion of installation, the Contractor shall submit a letter to the
Vapor Barrier Engineer certifying that installation was completed in accordance
with the project plans and specifications as well as the procedures
recommended by the manufacturer. Letter should include the dates on which
the installation was completed and inspected.

D. Job Conditions:

1. The areas adjacent to the vapor barriers are to be protected by the Contractor /
Applicator during the installation process. Where necessary, masking or
other protective measures shall be utilized to prevent staining of surfaces
beyond the limits of the application.

2. Work is to be performed only when existing and forecasted weather
conditions are within the manufacturers recommendations for the material
and product used. The application of the vapor barrier compounds shall be
suspended if the ambient temperature falls below 32° F, or during
periods of precipitation.

3. A minimum clearance of 24 inches is required for spray application of
product Liquid Boot" 500.

4. All plumbing, electrical, mechanical and structural items that are located
beneath, or that pass through, the vapor barrier shall be positively
secured in their proper positions and appropriately protected prior to
application of the membrane.

5. The vapor banier shall be installed before placement of reinforcing steel.
If reinforcing steel is present at the time of application, all exposed
reinforcement shall be masked by the Foundation Subcontractor prior to
membrane application.

E. Materials:

1. The vapor barrier shall consist of LIQUID BOOTR 500 sprayed on, or
locally trowel applied, to a minimum cured thickness of 40 mil along
an underlaying 20 mil V l-20™ Geomembrane for a combined thickness

of 60 mils.

2. The application substrate shall consist of Liquid Boot V l-20TM geomembrane
20-mil high performance polypropylene - EVOH copolymer membrane.

3. Protective geotextile (Ultrashield G-1000) shall consist of non-woven
polypropylene, 1 O oz/yd' fabric.

4. All materials are to be delivered to the project site in their original unbroken
packages bearing the manufacturers label showing brand, weight, volume
and batch number. Materials are to be stored at the project site in strict
compliance with the manufacturers instructions.

F. Installation:

1. For two pour foundations: Concrete surfaces shall be light broom finished or smoother,
free of any dirt, debris, loose material, release agents or curing compounds. All voids
more than 1/4-inch in depth and 1/4-inch in width shall be properly filled. Masonry
joints shall be struck smooth with a metal trowel. All penetrations shall be
prepared in accordance with the manufacturers specifications

2. A minimum 314" cant of LIQUID BOOT" 500 Trowel Grade, or other suitable
material, shall be applied at all horizontal to vertical transitions and other inside
comers of 120° or less. The material shall be allowed to cure over night before
subsequent applications.

3. The sub-grade shall be moisture conditioned and compacted to a minimum
relative compaction of 90 percent by the grading contractor accordance with
ASTM D1557 procedures and the recommendations of the Soils Engineer.
The finished surface shall be smooth, uniform, free of debris and standing
water. All stones or dirt clods greater than 1/4-inch in diameter shall be
removed. Final sub-grade inspection / preparation shall not precede the
barrier application by more than 72 hours.

4. All penetrations shall be prepared in accordance with manufacturers
specifications. All form stakes that penetrate the barrier shall be vapor stakes
and shall be installed prior to barrier smoke testing. See Detail V, Sheet D3.

5. Trenches shall be cut oversize as necessary to accommodate the vapor barrier
and any protection course/layer.

6. The walls of footing or utility trenches shall be smooth and free of roots or
protruding rocks. All surfaces to receive Vapor Barrier shall be free of laitance, sharp
projections, oil, dirt or other containments. Prepare surfaces in accordance with the
manufacturer's instructions.

7. If organic materials with potential for growth (i.e. seeds or grasses) are
present within the subgrade the General Contractor shall apply a soil sterilant
at the manufacturer's recommended rate prior to the construction of the vapor
barrier.

8. The V l-20 geomembrane substrate shall be laid on the sub-grade per manufacturers
specification. All seams shall be overlapped a minimum of six inches (6").

The geotextile shall be in integral contact with all interior foundation comers.
LIQUID BOOT" 500 shall be spray applied at all overlapped seams to a thickness
of 120 mils minimum. See Detail CC, Sheet D4.

9. Any open utility, footing, or other trench present at the time of application shall
be lined with V l-20 geomembrane extending at least six inches (6") onto the adjoining
sub-grade. Seams shall be overlapped a minimum of six inches (6"). The
geotextile shall be in integral contact with the subgrade at all interior comers.
LIQUID BOOT" 500 shall be spray applied at any seam overlap to a thickness of
120 mils minimum.

10. Appropriate care shall be exercised to protect the barrier and prevent
penetrations subsequent to its application. The barrier shall be kept free
of dirt, debris and traffic until the protective gravel cover is in place. It shall be
the responsibility of the General Contractor to insure that the barrier and
the protection system are not penetrated after the completion of the
installation.

11. Installation of the materials shall be in accordance with the manufacturer's
instructions, a copy of which shall be kept at the job site.

G. Sealing Penetrations:

1. All penetrations shall be cleaned, as necessary, to provide a vapor tight seal.
All metal penetrations shall be sanded clean as necessary with Emery cloth.

2. The V l-20 Geomembrane shall be cut around penetrations so that it lays flat
on the sub-grade.

3. LIQUID BOOTR 500 shall be applied at an 40 mil minimum dry thickness in a three
inch (3") wide ring around the penetration, and vertically up the penetration a
minimum of three inches (3"). The application shall be allowed to cure
completely before proceeding.

4. The penetration shall be wrapped with a nylon cable tie at a point two 
inches (2") above the base of the penetration. The cable tie shall be tightened
fimily so as to squeeze the cured barrier collar.

H. Inspections and Testing

1. Field Quality Control is a very important part of all LIQUID BOOT" 500
applications. The vapor banier subcontractor retained by the Owner for the 
performance of this scope of work shall check his own work for coverage, 
thickness, and all around good workmanship, before calling for inspections. 

2. When thickness or integrity is in question, the vapor barrier should be tested in
the manner described in Note #3 below.
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3. Samples to be inspected shall be cut from the barrier and geotextile
composite to a maximum area of 2 square inches per 500 square feet of
application by the Vapor Barrier Engineer. The thickness of the composite layer
shall be measured with a digital caliper having a resolution of 1 mil or better.
The thickness of the plain geotextile (as determined from uncoated samples)
shall be deducted from the composite thickness in order to detemiine the
thickness of the LIQUID BOOT" 500 barrier. The test area shall be marked for
repair by the Vapor Barrier Engineer.

4. Voids left by sampling shall be patched with geotextile by the vapor barrier
subcontractor retained by the Owner for the perfomiance of this scope of work
overlapping the void by a minimum of two inches (2"). A thin tack
coat of LIQUID BOOT" 500 shall be applied under the geotextile patch. Spray or
trowel applied LIQUID BOOT" 500 shall then be applied to an 40 mil minimum dry
thickness. extending at least three inches (3") beyond the geotextile patch.

5. On concrete surfaces, the vapor barrier shall be checked for coverage with
a lighUy oiled, needle nose depth gauge. Four (4) readings shall be taken
over a one square inch area for every 500 square feet of application. The
minimum reading shall be recorded and the test area shall be marked for
repair by the Vapor Barrier Engineer.

6. Concrete test areas shall be patched with LIQUID BOOT" 500 to an 40 mil
minimum dry thickness, extending a minimum of one inch (1 ") beyond the test
perimeter.

7. Each completed vapor barrier shall be smoke tested at the completion of the
installation in accordance with standard GeoKinetics' protocol to confirm the
integrity of the vapor barrier system. Smoke test area not more than 3,000 Sq. Ft. each.
Any leaks which are identified shall be repaired, and the barrier re-tested, until all
leaks/perforations are eliminated.

8. Prior to placing the concrete slab over the Vapor Barrier, the Vapor Barrier installer shall
certify in writing that the Vapor Barrier has been installed and tested in accordance with the
manufacturer's specifications and is free of leaks.

IV. Secondary Vapor Barrier:

A- General:

1. A secondary vapor barrier shall be installed on the sub-grade of the buildings
designated on Sheet No. 3 of these plans. General specifications for this system
are as follows:

2. The secondary vapor barrier shall consist of Ultrashieldr1o1 P-250.

3. The subgrade under the secondary vapor barrier shall be rolled smooth and well
compacted.

4. The secondary vapor barrier shall be placed on the subgrade, and terminate at
to footings and trenches, in accordance with these plans and details.

5. Seams shall be over lapped a minimum of 6-inches in accordance
with the specifications set forth in these plans.

6. Reinforcing steel, piping, forms, etc. shall not be supported directly on the
secondary vapor barrier shall not be driven over the secondary vapor barrier.

7. Prior to placing the gravel layer over the secondary vapor barrier, the Vapor Barrier
Engineer shall inspect and approve the secondary vapor barrier in accordance
with these plans and specifications. Placement of the gravel layer shall not
proceed without written certification of the successful installation of the 
secondary vapor barrier by the Vapor Banier Engineer.

B. Quality Assurance:

1. A pre-installation conference shall be held prior to the application of the
secondary vapor banier to assure proper substrate and installation conditions
and procedures. The secondary vapor barrier Contractor I Applicator, the
General Contractor, the Project Architect, and the Vapor Engineer shall be
present at this meeting.

2. The installation of the secondary vapor barrier shall be closely monitored by the
Vapor Engineer, or a designated representative of his office. Inspections
shall typically be perfomied prior to, during, and subsequent to the application
of the product.

3. All surfaces to receive secondary vapor banier shall be inspected and
approved by the Contractor I Applicator and the Vapor Engineer prior to 
commencing work.

C. Submittals:

1. The secondary vapor barrier Contractor / Applicator shall submit any updates or
revisions to the manufacturers product data and recommended installation
procedures to the Project Vapor Engineer for review and approval.

2. The secondary vapor barrier Contractor I Applicator shall submit representative
samples of the following to the Project Vapor Engineer for approval:

o Secondary vapor banier material

D. Job Conditions:

1. The General Contractor shall ensure that all plumbing, electrical, mechanical and
structural items that are located beneath, or that pass through, the secondary
vapor barrier shall be positively secured in their proper positions and
appropriately protected prior to the installation of the membrane.

2. The secondary vapor barrier shall be installed before placement of reinforcing
steel.

E. Materials:

1. Ultrashield'" P-250 shall be utilized at his project:
a. Ultrashield'" P-250. the secondary vapor barrier shall have a minimum thickness

of 10 mil.

2. All materials are to be delivered to the project site in their original unbroken
packages bearing the manufacturers label showing brand, weight, volume
and batch number. Materials are to be stored at the project site in strict
compliance with the manufacturers instructions.

F. Installation:

1. For two pour foundations, concrete surfaces shall be light broom finished or
smoother, free of any dirt, debris, loose material, release agents or curing
compounds. All voids more than 1/4-inch in depth and 1/4-inch in width shall
be properly filled. For the secondary vapor barrier masonry joints shall be
struck smooth with a metal trowel to accommodate taping or
sealant. All penetrations shall be prepared in accordance with the
manufacturers specifications.

2. The sub-9rade shall be moisture conditioned and compacted to a minimum 
relative compaction of 90 percent in accordance with the recommendation of 
the Soils Engineer. The finished surface shall be smooth, uniform, free of
debris and standing water. All stones or dirt clods greater than 1/4-inch in
diameter shall be removed. Final sub-grade inspection/preparation shall
not precede the secondary vapor barrier application by more than 72 hours.

3. The walls of footing or utility trenches shall be smooth and free of roots or
protruding rocks.

4. If organic materials with potential for growth (i.e.: seeds or grasses) are
pnesent within the subgrade, a soil sterilant shall be applied at the
manufactune�s recommended rate prior to the construction of the
secondary vapor barrier.

5. Appropriate care shall be exercised to protect the secondary vapor barrier and
prevent penetrations subsequent to its application. The secondary vapor barrier
shall be kept free of dirt, debris and traffic until the gravel layer is in place. It
shall be the responsibility of the General Contractor to ensure that the secondary
vapor barrier is not damaged after the completion of the installation.

V. Slab Penetrations:

1. All underground electrical conduits penetrating the slab or foundation of the
building shall be provided with integral gas tight seal or a seal off device. This
seal is intended to prevent the travel of gas into the occupied portion of the
structure through conduit runs.

2. All Federal, State and local safety requirements shall be complied with.

VI. Inspections:

1. The inspection and periodic observations of membrane and vapor control
measures shall be perfomied by the Vapor Barrier Engineer (i.e. the Engineer
or his Designee). At a minimum, inspection/observation shall take place at the
following stages of the installation:

a. During the installation of the (sub-slab) vent piping;
b. After backfilling of the (sut>-slab) vent piping;
c. During the installation of the (sub-slab) vapor barrier;
d. After the installation of the (sub-slab) vapor barrier (Prior to backfilling).

The vapor barrier shall be smoke tasted at this time in accordance with
note H-7. These test shall be documented in the as-built report.

e. During the placement of the protective course;
f. Immediately prior to placement of foundation concrete

(Prior to placing the concrete slab over the Vapor Barrier, the Vapor Barrier
installer shall certify in writing that the Vapor Barrier has been installed and
tested in accordance with the manufacturer's specifications and is free of leaks.

g. During, and at the completion of, the vent riser installation for the (sub-slab)
vent piping;

h. Conduct second smoke test{s) after the post-tension/rebar installation is 
complete (i.e. prior to pouring the slab(s); and

i. At the completion of construction prior to the issuance of the system
certification and certification of occupancy.

2. As-built plans and final certification of the vapor banier system shall be submitted
to the Owner and the City of Santa Cruz Building Inspection Department at the 
completion of the final inspection. 

3. The Vapor Barrier Engineer/Engineer of Records shall provide a report of the
Obseivation to the City of Santa Cruz Inspector at the conclusion of the installation.
The report shall state that the installation complies with all the requirements
contained in these Requirements for Approval.
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UR-1 

S Vent Riser Extending Up to Roof Level 

0 Vent Riser With Designation Extending Above Roof Level 

-➔---►---► Vent Riser Pipe Mounted Within Roof/Ceiling
(Min. 2% Slope Upwards Towards Outlet) 

10' Radius Clear From 
Any Roof Air Intakes 

Note: All Vent Piping and Riser Locations Should Be Coordinated With 
Architectural, Structural and Plumbing Plans Prior to 
Commencement of Work. 

Final Vent Stub-Up Locations Should be Coordinated with Site 
Superintendent for Position Within Wall Prior to Installation of Slab. 
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SG = Vapor/Gas Sampling Probe Below Secondary Vapor 
Barrier (Sub-Barrier Probe) 
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Architectural, Structural and Plumbing Plans Prior to 
Commencement of Work. 

Final Vent Stub-Up Locations Should be Coordinated with Site 
Superintendent for Position Wtfhin Wall Prior to Installation of Slab. 
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Limits of Soil voe Vapor Barrier 

Limits of Foundation / Pad Footing 

3" Dia. Perforated ADS Sub-Slab Vent Piping 

3" Dia. Solid ADS Sub-Slab Vent Piping 

UR-1 ---""S'w Vent Riser With Designation Extending Up to
Roof Level With Transition Piping 

1
8B-h_ Sub-Slab Soil Vapor/Gas Sampling Probe Below

( Primary Vapor Barrier With Designation 
l SG-1 (See Detail Y, Sheet D4)

SB = Vapor/Gas Sampling Probe Below Primary Vapor 
Barrier (Sub-Barrier Probe) 

SG = Vapor/Gas Sampling Probe Below Secondary Vapor 
Barriar (Sub-Barriar Proba) 

To Sampling Probe Monitoring Port 
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Note: All Vent Piping and Riser Locations Should Be Coordinated With 
Architectural, Structural and Plumbing Plans Prior to 
Commencement of Work. 

Final Vent Stub-Up Locations Should be Coordinated with Site 
Superintendent for Position Within Wall Prior to Installation of Slab. 
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Buildina 4 - second Floor Plan 
Legend 

UR-1� 
Vent Riser With Designation Extending Up to Roof Level Note: All Vent Piping and Riser Locations Should Be Coordinated With 

Architectural, Structural and Plumbing Plans Prior to 
Commencement of Work. 

Final Vent Stub-Up Locations Should be Coordinated with Site 
Superintendent for Position Within Wall Prior to Installation of Slab. 
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BUildina 4 - Third Floor Plan 
Legend 

UR-1� Vent Riser With Designation Extending Up to Roof Level Note: All Vent Piping and Riser Locations Should Be Coordinated With 
Architectural, Structural and Plumbing Plans Prior to 
Commencement of Work. 

Final Vent Stub-Up Locations Should be Coordinated with Site 
Superintendent for Position Within Wall Prior to Installation of Slab. 
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Vent Riser Extending Up to Roof Level 

Vent Riser With Designation Extending Above Roof Level 

Vent Riser Pipe Mounted Within Roof/Ceiling 
(Min. 2% Slope Upwards Towards Outlet) 
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Any Roof Air Intakes 
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Note: All Vent Piping and Riser Locations Should Be Coordinated With 
Architectural, Structural and Plumbing Plans Prior to 
Commencement of Work. 

Final Vent Stub-Up Locations Should be Coordinated with Site 
Superintendent for Position Within Wall Prior to Installation of Slab. 
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Concrete Slab

l 
(Refer to Structural/Foundation 

Plans for Specifications) 

lll�§IIE Ill� 
Ill� 

Liquid BootT"UltraShield G-1000 (10 oz. Geotextile) 
Vapor Barrier 40 mils. min. Cured 
Thickness Liquid Boot™ 500 

Liquid Boot Vl-20™ Geomembrane (20-mils) 
4" of Gravel Under Vapor Barrier 

lll�§IIE Ill� 
Ill� 

(See Detail B, Sheet D1 for Gradation) 
Secondary Vapor Ba"ier: 
CETCO Ultrashield™ P-250 

� 
Compacted Subgrade 

Typical Vapor Barrier - Liquid Boof Plus High 
0 Performance System ComponentsA---�-�--------

Notto Scale 
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SPECIFICATIONS FOR GRAVEL 

SIEVE SIZE 
PERCENTAGE PASSING SIEVE 

3/4" Gravel 3/8" Gravel 

1-1/2" (37.5 mm) 100 -

1" (25.0 mm) 90-100 -

3/4" (19.0 mm) 55-85 100 

3/8" (9.5 mm) 8-20 85-100

No. 4 (4.75 mm) 0-5 0-30

No. 8 (2.36 mm) 0-5 0-10

No. 200 (?Sum) 0-2 0-2

ASTM C 131 TEST B C GRADING 

® Specifications for Gravel
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Typical Vapor Barrier at Interior Party/Shear Wall 
Notto Scale 

0 Typical Vapor Barrier at PT Slab at Wall
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@) Typical Vapor Barrier at PT Strand
Not to Scale 

A 

D1 
I 

• 

1' .. 

I
. •

" ' 
' 

. ; 
�-,l

. 
4 

0 
' D2 4' ' 

' 
' '· 

4 

• 4 

• 

A 

D1 

L] 

L] 

,,. 

• 

Typical Vapor Barrier at Perimeter Wall 
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@ Typical Vapor Barrier at Ext. Wall
Notto Scale 
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Typical Vapor Barrier at Interior Footing 
Notto Scale 
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Typical Vapor Barrier at Interior Footing 

J 
Typical Vapor Barrier at Interior Wall 

Notto Scale 

notes: 
Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized, Actual 
Footing Depths May Vary. Original Scale in Inches 0 
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Typical Vapor Barrier at Exterior Footing 
Notto Scafe 
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Typical Vapor Barrier at Exterior Footing 
Notto Scafe 

A 
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Light Broom Finished, or 
Smoother Free of Dirt, Debris, 

Loose Material, Release Agents 
or Curing Compounds 

Horizontal Termin ati on 

A 

D1 
3" Bond Strip 
60-mils. Liquid
Boot500

Ligh 11Br1 om Finished, or Smoother 
Free of Dirt, Debris, Loose Material, 

Release Agents or Curing Compounds 

3" Bond Strip 60-mils. 

---

3" 

Liquid Boot 500 
Vertical Termination 

Typical Vapor Barrier Termination Detail 
Notto Scafe 

notes: 
Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized, Actual 
Footing Depths May Vary. 
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Typical Vapor Barrier at Exterior Footing 
Notto Scafe 

A 

D1 

\ 
' 
.. --

Gas Membrane on ----4"

Vertical Surface, 
80-Mil. Min. Dry

Thickness
Liquid Boot"

Liquid Boot™ UltraShield G-1000 ----
(10 oz. Geotextile) 

6" Min Overlap 
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Strip Waterstop 
Per Architectural 
Drawings (by Others) 
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Typical Vapor Barrier at Elevator Pit 
Notto Scafe 
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Typical Vapor Barrier at Exterior Footing 
Notto Scafe 
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Vapor 
SUB-SLAB VENT PIPE 

IF DAMAGED 

IMMEDIATELY NOTIFY 

All Signs Plastic With Adhesive Backing 

Large Letters Min. ½" High 

Red Letter on White or Yellow Background 

3 Min. Required Per Interior Vent Riser 

r-------

BUILDING OWNER 
This Sign Shall Be Posted On Each Vent Riser 
at Approximately 5-Foot Vertical Intervals (Max.) 
and at Roof Outlet 

@ Typical Placard at Vent Pipe Outlet
Not to Scale 

WARNING 

THIS BUILDING IS PROTECTED WITH 

A VAPOR CONTROL BARRIER. 

ANY PROPOSED PENETRATION OR 

ALTERATION OF FLOOR SLAB 

REQUIRES NOTIFICATION OF THE 

BUILDING OFFICIAL AND INSPECTION 

BY A QUALIFIED ENGINEER 

This Notification is to be Permanently 
Stamped or Etched in the Surface of the 
Garage Slab at the Time it is Poured or 
a Placard Permanently Adhered to 
Completed Slab. 

Location of Notification to be determined by 
Project Superintendent and Building Official 

All Letters 1/2" (Min.) in Height 

1 Required in Each Garage 

Typical Vapor Barrier Identification 
Not to Scale 
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Line 3' Min. From 

Any Adjacent 
Property Line 

Non Restricting
;:;\Rain Guard (Typ.)
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1 O' Away From Any Air Intake Into Building 

• 1 O' Away From Any Air � ____.Intake Into Building 

Roof Rafter 

Alternate Location if Vent 
Riser Offset is Required 

Roof Jack (Typ.) 

Slope (Min. 2%) Up 
Towards Outlet 

Roof Joist 

PIIChBd RODI condlllon 

--------2" Diameter Cast Iron Pipe With 
No-Hub Coupling Vent Pipe in 

Property 
Line 3' Min. From 

Any Adjacent 
Property Line 

Roof 

Building 
Exterior 

1 O' Away From Any Air Intake Into Building Property 
Line 

, 10' Awav From Anv Air 
' Intake Into Building 
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6" 

3' Min. From Anv Adiacent 
Property Line ' 

Alternate Location if Vent 
Riser Offset is Required 
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Building 
Interior 
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-Slope (Min. 2%) Up
Towards Outlet

Building 
Interior 

� Roof Jack (Typ.) 

14-1---2" Diameter Cast Iron Pipe With 
No-Hub Coupling Vent Pipe in 
Stud Wall, Attached to Wall/Column, 
or Within Wall Chase by Others 

1+-t----2" Diameter Cast Iron Pipe With No-Hub 
Coupling Vent Pipe in Stud Wall, Attached to 
Wall/Column, or Within Wall Chase by Others 

+-+---Caution Placard Placed at 5' Intervals 
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(See Detail Q, Sheet D2) 

K 
D3 

<1 
<l 

<1 4 4 

<1 

� -;,..-
, 

12" Min. 

w 

D3 

<1 

<l 

. <1 

.! l�biilrJ[' JJi 
- f

'"

, 11 ic;jJ1 � ll-c 
L Perforated Methane Vent Piping

3" Dia. ADS 401 Polyethylene Pipe 
with Filter Sock 

Fernco 1070-42 or No-Hub Coupling 

• 
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1+,llh---2" Diameter Cast Iron Pipe With No-Hub 
Coupling Vent Pipe in Stud Wall, Attached to 
Wall/Column, or Within Wall Chase by Others 
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Caution Placard Placed at 5' Intervals 
(See Detail P, Sheet D2) 
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e ora e ethane Vent Piping 
3" Dia. ADS 401 Polyethylene Pipe 
with Filter Sock 

Fernco 1070-42 or No-Hub Coupling 
W. Type 316 S.S. Stamp
3" Dia. Pipe Cast in Concrete 
Wrap with Plumbers 1/4" Thick 
Styrofoam Tape From 4" Wide 
Rolls 

Stud Wall, Attached to Wall/Column, 
or Within Wall Chase by Others Flat RODI condlllon 

W. Type 316 S.S. Stamp
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s 

notes: 
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Exterior 
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Interior 

Third Floor
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5' Intervals (See Detail Q/D2) 
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Level 1 Floor

note: see Sheet DB tor Active sustem. 

Typical Vent Riser to Roof Transition 
Notto Scale 

Notes: 

1. No 90 degree tee's in vent pipe above grade,
minimum 2% Slope Towards Outlet.

2. Pipe to be solvent welded or threaded above ground.
3. Termination of Passive Vent Riser shall be as follows:

a. 1 O' min. away from, or at least 3' above any openable
window, door, opening or air intake, or vent shaft.

b. 3' min. in every direction from any lot line, alley, and street.
c. Extend through the vent flashing, 6" min. above the roof.

4. Wrap all piping with approved material through the concrete
slab or floor.

5. Support all piping per Plumbing Codes.
6. Vent Riser Shall be Finished with Roof Jack Similar to

Sanitary Vent.

3" Dia. ABS Pipe Connecting Low Profile 
Vent Piping Through Fooling, Wrap with 

Plumbers 1/4" Thick Styrofoam Tape From 
4" Wide Rolls After Smoke Testing the Connection 
(Provide Adequate Support During Concrete Pour) 
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Perforated Methane Vent Piping 
3" Dia. ADS 401 Polyethylene Pipe 
with Filter Sock 
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3" Dia.ADS 
Tee Connection 

Typical Vent Pipe Through Deepened Footing 
@ (Where Occurs)

Not to Scale 

Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized, Actual 
Footing Depths May Vary. Original Scale in Inches 0
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1 2 

3" Dia. Pipe Cast in Concrete 
Wrap with Plumbers 1/4" Thick 
Styrofoam Tape From 4" Wide 
Rolls 

Typical Vent Pipe to Vent Riser Transition 
Notto Scale 

Liquid Boot'" UltraShield G-1000-
(10 oz. Geotextile) 

Vapor Barrier: 40 mils. Min. Cured 
Thickness Liquid Boot'" 500 

1/apo,Stake, LLC 

t> 

Polypropylene Cable Tie 2" 
Above Base of Penetration 

Liquid Boot V l-20™ 

Geomembrane (20-mils) 
va,.....!;taker .. Description 
• Non-corrosive, leak-resistarn. pemrnnent. plastic slake
• 18". 24". 30". 36" 1111d 48'' lengths

3 
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D1 

II -

Vapor Stake 

Collar Extends Into 
Concrete 

Concrete Slab 

Note: All Penetrations, Vapor Stakes, or Other Means of 
Foundation Form Stakes and MEP's Utility Lines 
Need to be Installed Prior to Membrane Smoke Test. 

0 Typical Staking Detail
V Not to Scafe 

• ¥/4" ;md ± r· diameters
• Made or solid recycled PVC for LEED credir
• Acts as a pcnnancnt plug in the ll!lpor retindcr
• 1-lelps meet ASTh'1 E 164)-11

When used wiLl1 vapor n.':l;1rder's se,ili11g mastic
• l'rc-poimcd
• f>re-drilled holes for 16D d11plcx m1ils ( 18" no holes)
• Gan be easily drillcd in fidd formlditional hole.�
• Made in 1he USA
• A Patent Pendi11g Product
• buildilgrccn.org approved

1/cu,o,Stake"' installation 

• Use the VaporStHken• as you \\'ould H typical stake
• Can be used with sprnyed-on vapor remrders

or polyolcfin vapor retarders
• Sea.I lhe vapor rclardcr to the VaporStakc"'' as yt1u

would a pipe penetration
• Do nol pull 1he stake Ou\
• Using n power saw, cut lhc stake offnbove I.he

seal, l;;mt t1clow the co11crete·s linishcd surface
• The lower portion ofthe VaporS!ake"" remains 111

plucc, pcnnanenLI}< plugging the pene1mtion 
• Always use proper safety equipment end procedure!-

ll«P'!"i:;taker" Availability 
• Sold wholesale only
• 25 stakes per bundle for ca;;y currying
• To cont:ict email: i11!h1ii1v;1p(1rst.:1kexom 

or c:ill: (714) 519�4211 
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t> 

r,. 

A 

D1 

1"., 

1---1----�-t { I -11:� \�·-
1
�

Perforated Vapor Vent P;iJ} 11 
3" Dia. Socked ADS 401 Polyethylene 

Pipe Centered in Gravel Blanket 

Typical Sub-Slab Vent Piping 
@ Collection System

Notto Scafe 

A 
Polypropylene Cable Tie 2" 
Above Base of Penetration 

3" Pipe Boot Extends Into 
Concrete. 60 Mil. Min. Boot Layer D1 Shall Be Sealed Against the Penetration 
Using Polypropylene Cable Tie . 

A 

. 

"3" Mi.n., 

1' 
'1 

Piping (Typ_)__.,?" 
1 

4 

Wrap with Plumbers 1/4" Thick 
Styrofoam Tape From 4" Wide 
Rolls to Provide Gas-Tight Interface 

0 Typical Pipe Penetration Detailx�-------
Notto Scale 

1412, 1438,1500, & 1514 Capitola Road - Santa Cruz, California 

Vapor Barrier and Vent Piping Details 

Sheet D3 
September 25, 2020



Soil Gas Sampling Probe Monitoring 
Station/Port with Quick Connect Fittings 

and Stainless Steel Cover.
(2 Shown for Reference Only.

Add More if Required)

PVC Conduit Protective Pipe for 1/4" O.D. 
Polyethylene Tubing. Wrap with Plumbers 

1/4" Thick Styrofoam Tape From 
4" Wide Rolls Within Slab and Seal 
Against the Penetration Using Two 

Polypropylene Cable Ties When 
Penetrating Membrane. 

1" Min_d_ 

H 

D3 

Subgrade 

I
_,, 

'SB = Gas Sampling Probe Below Primary Vapor Barrier

•sG = Gas Sampling Probe Below Secondary Vapor Barrier

A 

D1 

Subgrade 

1/4" O.D.,------. 
Polyethylene 
Tubing 

Acetal Female �---c---"

Adapter 

Porous 
Polypropylene 

T ip 

Typical Gas Sampling Probe 
Below Primary & Secondary 
Vapor Barriers 

2" Deep X 24" X 24" Sand 
Pocket for Sampling Probe 

0.7" 

1/4" O.D. Polyethylene Tubing from Gas 
Sampling Probe to Monitoring Station/Port 

1.2" 

Circuit Breaker 

1mm1mm 

1mm1mm 

1mm1m 

Wires
------.. 

6
11

or6xD 

(whichever is greater) 

D = Conduit 
Diameter 

_____.., .. 

Closed Cell 
Expanding 
Polyurethane 
Foam Sealant 

Conduit 

Note: Other Configurations That Produce a Gas Tight 
Seal May Be Approved by the Methane Engineer. 

6" Min. 

Step 1 
Base Course 

Vapor Barrier 40 mils. min. Cured
� Thickness Liquid Boot™ 500 

� 

Step 2 

Base Course Overlap 

6" Min. 

rBase Course: Liquid Boot V l-20™

Geomembrane (20-mils) .,..---"""---� 
'\::= Secondary Vapor Barrier:

CETCO Ultrashield™ P-250 

Base Course: Liquid Boot Vl-20™ 

Geomembrane (20-mils) 

'\::=Secondary Vapor Barrier:
CETCO Ultrashield™ P-250 

r Base Course: Liquid Boot V l-20™ 

Geomembrane (20-mils) 

Secondary Vapor Barrier:
CETCO Ultrashield™ P-250 0 Typical Sub-Slab Vapor Sampling Probe Detail

Y----------------
Notto Scale 

0 Typical Conduit Seal Detail
z,____ _______ _ 

Notto Scale Step 3 

to Roof Vent 

t 

Min Slot Size 
0.75" X 0.09" 

3" ADS Tee 

Six Rows of (Min 5% Open) 
Slots at 60 deg. 

Fernco End Cap�rr���r�r�I iJil�I�I�I�l 
Perforated Methane Vent 
Piping 3" Dia. ADS 401 
Polyethylene Pipe with Filter Sock 

Fernco or No-Hub Coupling-----: 
W. Type 316 S.S. Stamp

3" Dia. Sch. 40 PVC Pipe Cast in Concrete,----+• 
Wrap with Plumbers 1/4" Thick Styrofoam Tape 

From 4" Wide Rolls to Provide Gas-Tight Interface 

+----- 2" Dia. Cast Iron No-Hub Coupling 
2" Dia. Cast Iron No-Hub Coupling ---------------
Vent Pipe Anchored to Wall or � Vent Pipe Anchored to Wall or 

Within Wall Chase. 
Within Wall Chase. ', 

3" Dia. Sch. 40 PVC Pipe Cast in Concrete, 
Wrap with Plumbers 1/4" Thick Styrofoam Tape 
From 4" Wide Rolls to Provide Gas-Tight Interface 

Plan View 

rFernco 1070-42 or No-Hub Coupling 
W. Type 316 S.S. Stamp

··----.
•r.:. Perforated Methane Vent ····· ..... : i · , - Piping 3" Dia. ADS 401 

Isometric View 

Polyethylene Pipe with Filter 
Sock 

AA 
Typical Sub-Slab Vent System Configuration and Components 
Not to Scale

notes: 
Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized, Actual 
Footing Depths May Vary. 

Base Course Overlap Detail Where Occurs 

Soil Backfill Line

Top Protection Course:
Liquid BootT"UltraShield G-1000 
(10 oz. Geotextile) 

Finish Grade
\ 

2-Sack \ 
Sand/Cement Slurry 

{ 

Finished Floor 

All Barrier Field Joints Shall 
be Overlapped a Minimum of 6" 

Vapor Barrier 40 mils. min. Cured 
Thickness Liquid Boot™ 500 

Finish Grade 

Utility Trench
\ 

Soil Backfill .. 

Ill 

Footi'ng 

Soil Backfill 
2-Sack 6t 

Sand/Cement Slurry 1__
'¼

��-'--"

Utility Trench Dams

Soil Backfill

_\_...,f--�-
�

----

2

4_" ____ ,

· FPoting

Utility Trench Dam 
(2-Sack Sand/Cement Slurry) Plan View

Slati 

24"

' " 

UUlityTrench Natural Soil 

Isometric View View

Utility Trench Dams 

A. A utility trench dam shall be installed in all utility trenches that extend
beneath the house foundation from areas outside the perimeter of the home

B. The utility trench dam shall be installed in the utility trench immediately
adjacent to the exterior perimeter of the house foundation.

C. The utility trench dam shall consist of one of the following:

1. A minimum 2-foot continuous length of Sand Slurry consisting of a
mixture of 4% Type II Cement, and 2% powdered bentonite by weight.
The slurry shall extend from the bottom of the trench to a level of 6-
inches above the base of the adjacent footing.

2. A minimum 5-foot continuous length of native soil backfill compacted
to at least 90% Relative Compaction in accordance with ASTM D-
1557 testing procedures. The compacted soil backfill shall extend
from the bottom of the trench to a level at least 6" above the
base of the adjacent footing.

@ Typical Utility Trench Dam Detail
BB 

Not to Scale 

6" Min. 

Step 4 

Base Course: Liquid Boot V l-20™

Geomembrane (20-mils) 

Secondary Vapor Barrier:_J 

CETCO UltrashieldT" P-250 

Base Course Overlap 
See Steps 1- 3 

Protection Course and Vapor Barrier Overlap Detail Where Occurs 

Middle Course: Vapor Barrier
40 mils. min. Cured Thickness 
Liquid Boot™ 500 

All Barrier Field Joints Shall 
be Overlapped a Minimum of 6" 

6" Min. Liquid Boot™ UltraShield G-1000 
(10 oz. Geotexlile) 

r Top Protection Course:

Base Course: Liquid Boot V l-20™J
Geomembrane (20-mils) 

40 Mil. + 40 Mil. = 80 Mil. (Vapor Barrier) 

� -- -20 Mil. + 20 Mil. = 40 Mil. (Geomembrane) 
TOTAL= 120 Mil.

CC 
Typical Vapor Barrier Overlap Detail & Process 
Not to Scale 

1412, 1438,1500, & 1514 Capitola Road - Santa Cruz, California 
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TECHNICAL DATA 

Vl-20™ GEOMEMBRANE 
HIGH-PERFORMANCE VAPOR INTRUSION BARRIER 

DESCRIPTION 
Vl-21JTM s a 7-layere:o-e<tru:1ed ge::imembr:are 
mac:E usi� high qua lily virgin-grad3 polyethyl
ene and EVOH fESins that provide unmati!hEd 
impsc,t streng th as well as SuP=rior rest.tame 
to VOC Vapor trar1smission. EVOH l.echrol
ogy serves as a highly resilient unCErslab 
and vertic::al W'=lll tarrier de!.:!.(gred to restrict 
methare, rad:in and other harmful cf-emi
oqls. Applications for EVOH originated in th:3 
manufa;,turing of aulomotivo fuel SJ',.tems to 
control emiss1□n!o. of hydrocarbons, wh:Jse use 
-was mandated by the US EPA ard the CA Air 
Resources Ebard (CARB) to reduceVOCemis
sions. 

APPLICATION 

BENEFITS 
• Polyethylene layer;;, provide exe:ellentohemi

oal resistarce and physi::a•I pro1Erties
4 EVOH barrier technology provid:-s superior 

protec-tion ::'lgalrnt dif fusion of chemicals
When comp::ired to typical HDPE geomem
branes

• Manufactured at I.SO 90Q1:20CS certified
plant.

INSTALLATION 
For use 8'.. a comp:inent. of tf-e Liquid Boot® 
Plus s.t-;!,tem 1 V1-2or111 geomembrane is. rolled 
out on prepared s.ub-graoo, overlapping 
seam'.l. a minimum of!'lix incres (6"). The goo
membrane is cut around penetrations !:.O that 
it la:ys l!at on tf-e sub-grade and t1ght at all in-

EVOH technology provid:-d in Vl-201"1 
geome:mbrane h$ been shown to hS\le VOC 
diffusion ccefficEnls 2 0 limes lower than an 
80 mil [2 mm) HDPEgeome mbrane. 

Vl-20TM is a 20-mi l ,  high performaMe poty- sidee:omers A thin (20 mil)tackcoat of  Liquid PACKAGING 
ethylene-EVOH copolymer f!ftOmembrare, 
SP=!Cially des.igned for Uf..e as a Yoe b8rrier 
when L&ed in conjunction with Liquid Eoot® 
spray-applied vapor intrusion membrane to 
rnlnimi.re vai:::or intrusion ard nui'..arce -water 
rnon-hydrmtati:: conditions) migration into 

E'ootoE ["A" s□e witl"out catalyst) ls sprayed 
within thes.eam overlap. Once theV1-2orta f1j:D

membrane Is ihstalled, penetralbns are Hen 
treated with Vl-2CJTM Detail ing Fabric prior to 
in'..tallation of tf-e Liquid Eoot® -..pray-applied 
>,ap:ir intrusbn memb rane and UltraSt,ieldl"1 

bllildirrgt.. Vl -20'"1 is lOOal for applicatioi"S with '3-1000 protection cour;;.e. 
chlorirated solvent'.l., BTEX and otrer PAHs 

Vl-:20'"1 Gieomembrane fs ·available in the fol
lowing pookagir-goptian: 
• 10 ft. x 1.50ft. [3 m x45 m) �lie.;: 

r<bcthAme6co 8478511e00 I eOO 527gQ48 I wwwcstcocom � c::EJa:J' 

TECHNICAL DATA 

Vl-20™ GEOMEMBRANE 
HIGH-PERFORMANCE VAPOR INTRUSION BARRIER 

Vl-20™ CHEMICAL & PHYSICAL PROPERTIES 
CHEMICAL PROPERTY TEST METHOD 

Benzene Diffusion Coefficient EPA Method 8260 

Ethylbenzene Diffuc::ion Coefficient EPA Method 8260 

m&p-Xylenes Diffusion Coefficient EPA Method 8260 

Methane Permeance ASTM D1434 

a-Xylene Diffusion Coefficient EPA Method 8260 

Radon Diffusion Coefficient SP Test Method 

Toluene Diffusion Coefficient EPA Method 8260 

PHYSICAL PROPERTY TEST METHOD 

Membrane Composite Thickness ASTM D5199 

Impact Resistance ASTM D1709 

Tensile Strength ,<\STM E154 Section. 9 

Water Vapor Transmission ASTM E154 & E96 
-

Water Vapor Retarder Classification ASTM E1745 

MOTE: 
Thece are typioal property valuec. 

RESULT 

4.5 x 10-15 m2/s 

4.0 x 10-�5 m2/s 

3.7 x 10-15 m2/s

< 1.7 x 10-·ic rn2/d•atm 

3 .7 x 10-15 m2/s 

<0.25 x10-12 m2/s

4.2 x 10 �5 m2/s
-

RESULT 

20 mil (0.5 mm) 

2,600 g 

58 lbf/in (1.0 N/mJ 

0 004 erains/hr-ft2 (0.0028 e/hr-m2) 

Class A, B & C 

TECHNICAL DATA 

GEOMEMBRANE PROTECTION COURSE 

ULTRASHIELD1M P-250 
POLYMER: POLYOLEFIN 
SURFACE: RIBBED TEXTURE 
COLOR: GREEN 

CETCQ6 UltraShield™ F•250 geomembrane protection course is manufactured with high quality polyolefin resins forming a durable, high-strength 
geomembrane with superior puncture and tear resistance and good chemical resist.a11ce lhal provides excellent protection for vapor intrusion barrier 
systems constructed with CETC0-11 Liquid Boot8 spray,applied membrane. CETC09 UllraShield™ P-250 also e.xceeds lhe performance requirernenls of 
ASTM E1745 Class A. B, and C and can be used alone as a conventional under•slab waler vapor retarder. 

PROPERTY TEST METHOD TYPICAL RESULT 

Th!cknE!SS ASTM 05199 >10mil
PuriCl.i(E! RE!SISl'Sl'ICE! ASTM01709 2300 grams 
T ens1le Strength ASTM 0882 4 7 pcunds per Inch 

---

Water W1j'.l0r Permeaoce ASTM E96 0.020 perms 
-� -�Life Expectancy AS.TM £154 Indefinite 

ct,emical Resistance ASTM E:154 unaffected 

CETCO® UltraSh1eld1r.1 P -250 geomembrane protection course is available in rolls that are 12.75 feet by 200 feet long. 

CETCO Vl-20
™ 

Geomembrane SpecificationsDD1-----------�-----------------------------
Not to Scale 

CETCO Ultrashie/d
™ 

P-250 Geomembrane Specifications
Notto Scale 

notes: 
Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized, Actual 
Footing Depths May Vary. 
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Vent Pipe Cone 

1 O' min. away from, or at least 3' above any openable window, door, opening or air intake Into Building, 
or vent shaft. 3' min. in every direction from any lot line, alley, and street. 

t Waterproof Non-Restricting Rain Guard 
4-Way Hooded Vent Cap

__ _ _ __ _ __ , _ _  ):"-.-----Gas Tight Quick Connect

24" Min. 

Fitting T hreaded Into Pipe 
�===���:a-Granular Activated Carbon Filter 

(See Sheet DB for Specifications)

t 
Vent Pipe 

Gas Tight Quick Connect 
Fitting Threaded Into Pipe 

Blower: Fuji Electric Model: VFC200P-5T 
Ring Compressor (See Sheet D7
for Specifications) 

Metal Waterproof-� 
Communication 
Enclosure by Others 

Waterproof Non-Restricting Rain Guard 
4-Way Hooded Vent Cap

o+-+----Gas Tight Quick Connect 
Fitting Threaded Into Pipe 

.----+--Granular Activated Carbon Filter 
(See Sheet DB for Specifications)

.,.,----Gas T ight Quick Connect 
Fitting T hreaded Into Pipe 

Blower 
Fuji Electric Model: 
VFC200P-5T Ring 
Compressor (See 
SheetD7for 
Specifications) 

Unistrut 

Power Supply 

Electrical Disconnect 
(Locate on Roof In 

Proximity of Blower) 

Power Supply and Boxes 
to be Provided by others 

Power 
Supply 

Unistrut (Typ.) 

To AC Power (120 AC) 
b Others 

Communication 
Enclosure 

-;------

0 

Metal Waterproof 
Communication 
Enclosure by Others 

�-------
�

----�-
� 

Back-UD 
CllrHr 

eanaru 

◄ To Blower..1--

1/4" Tubing 

�··. 

To Power/Electrical Disconnect, 
Pressure Switch and Cellular 
Communicator (See Sheet D7
for Specifications) Within 
Communication Enclosure 
(120 AC Outlet) i 

To Blower 
Enlarged communication Enclosure 

Roof 

t 

k--\� 2" Diameter Cast 
Iron Pipe 

1+-- Existing 
Vent Riser 
Stub Out 

• • 
'· 

Dura-blok Db10 Support Base 

Side Uiew 

Dura-blok Db10 Support Base 

t
Front Uiew 

no1e: communication Enclosure and Power 

BON mounled 10 unis1ru1s on Blower Assemnu, 

from Subslab 
Venting System 

Front Uiew 

Act1ue sustem 

note: commun1ca11on Enclosure and Power Boa mounted 
note: At UR-1 (East Wing) & UR-a cwest Wing) Locations on1u. 

10 Fronl 01 Blower Assemblu. no1 Shown For c1ar111. see Side u1ew. 

FF 
Active Blower System Components and Details (Located on Root} - For East & West Wing Buildings ONLY 
Not to Scale 

To Roof Outlet 
(See Detail S, Sheet D3)

t 

2" Diameter Cast Iron Pipe---t-t++-+ .. 

Building 
Exterior 

2'x3' Access Panel/Door---,� 

,,, 

House 
Interior 

Auto-Dialer 

Auto-Dialer 
(To be Installed Upon 

M--1/4" Tubing Activation of Blower) 

(::====1�1----Fantech Rn 4EC-4 Blower 
SeeSheetD7 

Interior Space 
Below Stairwell 

Landing 

BacH-UP cnaraar 

Batter11 

Provide Dedicated 120 VAC Outlet 
in Fire Sprinkler Closet at T ime of 

Construction for Blower and 
Associated Monitoring Components 

( •.•) 
0 

i2" Dia. Cast Iron
Vent Riser Piping 
to Vent Outlet 

ce11u1ar Alarm controller (!IJ 

Pressure Switch- - ----JJR(r�"",) ____ _
(See Sheet D7 for

�:: Specifications) 

To Power Outlet 

To Power OutletJ 

Fantech Rn 4EC-4 Blower-----.i 
See Sheet D7 ��- -�1

Vacuum Switch-� 
(McMaster Carr #46995K33) 

I 
/ 

T 

D3 

Actlue sustem 
note: At UR-2 Locations on1u. i2" Dia. Cast Iron

\ 
. I 

\ , ' , 
', .,

.... __ , 

GG 
Active Blower System Components and Details (Located Under Stairwell) - For Buildings 1, 2, 3, & 4 ONLY 
Not to Scale 

Vent Riser Piping From 
Sub-Slab 

1412, 1438,1500, & 1514 Capitola Road - Santa Cruz, California 

notes: 
Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized, Actual 
Footing Depths May Vary. Original Scale in Inches 0 

for R educed Plans 
1 2 3 

[p IT'@ � □ m □ mJ ©l IT' W
Not for Construction 

o
-
-- □_ate_��By�R_ ev�- ___ D_es_cr�ipt_ion ___ --------jGeol(inetics 

77 Bunsen 

Irvine, C.A. 92618 

Tel 949.502.5353 

Fax 949.502.5354 
Revisions Geotechnical & Environmental Engineers 

These drawings and specifications and the ideas, designs, and arrangements represented on these plans are and shall remain the property of Geokinetics and no pall thereof shall be copied, reproduced in pall or in whole, or used in connection with any other work or project other than the specific project for which they have been prepared and developed without the expressed wtitten consent or permission of GeoWnetics. 

Vapor Barrier and Vent Piping Details 

Sheet D6 

September 25, 2020



Fa VFC20 
Fu/i Electric 

J PhJ� ,c,sion "'-o»n 
{ unlM I iatlury for orher ¥, """" 

S P EC I F I C A T I O N S  

Volta�,· M .. Moe 
1/,la<. hl...t) U.ndiHI R,iln1) 

1 1 3,1�,0 HJ'l.e 1 1/B 
110/l?O J.OII.> ,oo 

1 .1•1 -Ml-1.-1.!.� �.2.fl.O.r.I.f..J.O 
1,0.1 11'!!';-0'.5'$ ';.iJ.--!,.t,/:'.�-1.l 

A C C E H D R I E S  

R I N G  C O M P R E S S O R

The VFC20 is a single-slagE- ri,1� compressor with 

M,1>, 

a maximum pressure of 37  in .  HJO, a maximum 

vacuum of 34 in. H?O, and a m.:iximum capadty of 
42 SCFM. 11 comes complete with a d i rect-drive, 1 /3 

horsepower, TEFC motor cap.ible 01 oper:iting 011 J 
wide r�nse uf vOll�i;('!., .:ind On 50 Or 60 Hl, A pilot 

duty thermal prolector is 5landard equipmenl on oll 

3-phase models, and built-in automatic reset thermal

protectors on 1 -phas� tJnits. All versions ha.-e NEr,,.lA 

class 8 inscil,11ion, are UL rocognil..ed, CSA ccrlifiecl 

and CE.

M.,.,, =· Mi<1. ,\l..i.\, l<1�p -·· l'anrnn, Afrffn,. ,._inlow Ri<l-1.\n 1v..;g1,, 
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AMERICA

ALARM ALERT CM1 8 CELLULAR MONITOR 

Ill 

STANDARD FEATIJRES 

L B Dry Contact Inputs 
L Programmable via Text Messages 
I Programmable Time Delay for Each Input 
L 1 Relay output 
L Individual Message for Each Channel 
L User Programmable 
l: Battery Backup Standard 
l: Integral Power Fail Alarm 
l: Text Alarm Alerts 
L AT&T Service Only (Verizon Future Option) 

PRODUCT OVERVIEW 

Texling has become an integral part of our lives. The ease and convenience, combined with the time stamping and 
logging of messages, makes it a great way to communicate with friends, family and business associates. So why 
not enjoy the same benefits In your alarm dialer? That's what the CM18 does for you. 

When an alarm is triggered, the unit will text message up to 8 recipients the alarm message in English, as you have 
custom programmed it. 

EXAMPLE: 

"PUMP STATION 3" 

"HIGH LEVEL ALARM" 

The CM18 uses 4 character codas to communicate but you only need to know one. 'HELP?" The response will 
contain a faw tips and a link lo our YouTube page with complete tutorials. 

Contact ii any time for a status update. Text to it "DATA?" And it will send you a report on alarms and other status 
flags. It will contact you every day with a report if you wish. 

8 Digital Inputs from DC voltage or dry contacts. 

1 Relay output to bring on an indicator, provide an input to a PLC, or engage a small relay. 

Future versions will include various digital, analog, and temperature inputs. The CM18 has expansion capabilities 
and can be customized for specific applications and OEM needs. Private labeling is available. Optional expansion 
PCBs and capabilities will be rolled out over time. Check in with us for updates or sign up for our newsletter from 
our website's front page at slgmacontrols.com 
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ALARM ALERT CM18 CELLULAR MONITOR 

"s 

/l 

"' � 
"s 

lnauts: re EA.\ 
Outputs {1 EA.)

□ls\lllav 
Four User Kevs 
Power Reaulrementa 
Electrical COnnections: 
Material: 
Dimeneione: 

Ambient Operating Conditions: 
Shinninn Weirlhl: 
Din Rail Mount 

;. ,,, 

,.� 

DutaOIAI.ER 
RTU a REMOTEffiEMmtY UNIT 
-
DR a DIN RAIL l,IOUNT 
H4 • NEMA4ENCl.05URE 
-· 
• PLUG IN POWER SUPPLY 
" UNWIRED P0WER5UPPI.Y 
w 
!• NUMoeR OF INPLITS 
' NUl,IIER OF OUTPUTS 
-·� 
l<ToANTEN ..... ON Cl,llS 
• WrrH3FOOTEXTENSION 
ll&•WmlG FOOTEICT"ENSION 
Xll • WITH U FOOT OOENSION 
JC!5 a WITH ZS FOOT OOENSION 

ATT-wmtAT&TSIMCAIIJ 
\/ZN -WIT" �ERIZON StM CUU> l'l!TUOE) 
BO•ll'l'OllmP.S 
115U!illlNMUITll:ATIIIN 
N,._ NO MO°"U5 CDMM�ICATION 
Ml•MOOBU:5 

"' SPECIFICATIONS .;:.., 
"s 

"' "' 
• 

C 

I 

Diaital, □rv contact or +DC or -DC 
Switching Voltage Max DC/Peak AC Resist. Volts 200 Switching Current Max 
DC/Peak AC Resist Amps 0.5 carry Current Max DC/Peak AC Resist. Amps 1 .0 
Contact Rati- Max DC/Peak AC Resist. Watts 10
LC□, 20 Character X 4  llne dlsrlav 
UP, Down Acknowledae Enter 
24VDC 1 AMP 
1 Plu bte 16 position terminal blocks, 1 1 0 Position 
Flame retardant ABS nlaslic 
Endosure: 6.1 X 4.3 X 2.3 
Mounlina Flanae Holes: 6.5" C.C 
32°F to 125°F 
2 '"' 

) 
M 0 DEL N u MBERIN G &  

,� �·  • • , . •�· m ·  

DIMEN 

M 

I N s o  s 1; :,, 

1 -"" '· "� ' .� _;;:,,,. .

�
I
. _.--

'tc!< :ii T -� .. _;� 
1- 6,11" --

,..

EKamplo, CMIIHIIIHJII-PL-1-1-INT-ATT.flA �,h, ...,,dard dla�r 

MODE� CM1'8 � 

PH: 215-257-3412 
FAX: 21 5-257-3416 
EMAIL: steve@sigmecontrols.com 

ALARM ALERT Cfo.!118 021920 

Sigma Controls, Inc. CM18 Cellular Communicator/Monitor Specifications 

Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized , Actual 
Footing Depths May Vary. 

Original Scale in Inches 
for Reduced Plans 
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fJi fantech
®

•••  a syslemair company 

Rn 4EC-4 lnl ine Radon Fan 

lteim Number. 99923 
Variant: 120V 1 N BOHz 

• Use for High Suction, High Airflow applications 
• E<lUlpped with EC Motor 
• Speed Control Included 
• LDVI™ Couplings Included 
• Airtight Housing Guaranteed 
• Large Electrical Box 
• Zero LeakaQe 
Ac:liv8 radon mitigalion systems employ specialized fans to exhaust radioactive 
radon gae from unctemea1h bulldlng structures via a sealed p� sys"tem. These 
system9 are de9igned to remove radon gas before ii migrate9 into the building 
envelope. 
AB the most powerful model in Fantech's family of Radon MiliG!llion fans, the 
Rn4EC can create 4.3" of suction while moving 20 elm, as well as move 490 
elm when OIJ8f"3.ting at cnly 0.5" of suction. High air flow, high suction. 
Rn4EC features an electronically commutated (EC) motor. Inherently efficient 
and operationally stable at full and reduced speeds, the EC motor arms the 
radon professional with installation methods not previrusty practical. Integrated 
oontrol system allows for "dialling In" the fan speed necessary to achieve either 
the required sub-slRb deprll!lllurizs.tion or raquired sy&em Bir flow rate. For 
deimand-controllEld systems, the po1en!jome1er can be removed 1ran the wiring 
terminal block to accommodate an externally-provided 0-1 0Vdc speed 
command. 
The Rn 4-4EC Is constructed with UL certified, UV protected polycarbonale 
material. The inlet and outlet pieces of the Ian's housing are vibration welded 
for 100% leak-proof housing oonstruction. Totally enclosed motors are 
designed with extra moisture protection in various radon applications. 
Pertormance eartlfled by HVI: safety certlfled by UL 
NOTE: 
Installations that will result in condensate forming in the outlet ducting should 
have a oondensate bypass Installed 10 route the condensate outside of the fan 
housing. Conditions that are lik8ty to produce condensete include but ere not 
llmlled to: outdoor Installations In cold climates, long lengths of outlet c1Jc11ng, 
high moisture oontent in soil and thin wall or aluminum ou11et ducting. Failure to 
install a pl'<lperoondensate bypass may void any warranty claims 

I 
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-
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Dimensions 

I• 

/I 
/9 

' 
i 

___, Model A 

Rn2EC 4 15/32 (1 14) 

Rn4EC--2 5 7/8 (149) 

, I Rn4EC-4 5 7/8 (149) 

J Dimensions in inches (mm). 

B 

A 

•I
I

� 

tc 

I• 
F 

•I
D 

E flli_: fantech
0 ·--

r I• G •I
B C D E F G 

10 {254) 1 1/4 (32) 9 1/4 (235) 

1 1  1/2 (292) 1 1/4 (32) 9 1/4 (235) 4 (102) 3 112 (89) S (152) 

1 1  1/2 (292) 1 1/4 (32) 9 1/4 (235) 4 (102) 4 112 (1 14) s (152) I 

Item name: Rn 4EC-4 lnllne Radon Fm,! Item Number: 99923 1 Variant: 120V 1- 80Hz) I Documen1 type: Promct card I Dete:2020-03-04 I Generated by:lm,tech Onllne 
catalogue I Language: Engllltt 

Item name: Rn 4EC-4 lnllne Radon Flln I Item Nurrber. 99923 I Variant: 120V 1- 60Hz) I Document type: Product cm-d I Date: 2020-03-04 I Genera1ed by: hurtech Onllne 
Catalogue I Language: Englillh 
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Blower Specifications - Fantech Rn4 Fan - For Buildings 1, 2, 3, & 4 ONLY 

Bullatln E-80-ADPS 

'7Jwyer. Series ADPS Differential Pressure Switch
Specifications - lnstallatlon and Operating Instructions 

The s-. ADPS All)ualabla Dlffenn1lal Pl'Hlture &witch I• IIBBl;Jned for 
overprBHLn, vacuum, and dlffiaren11al preuura appllca1lollll. The aoaled a<Quatment 
knob allows change• to 1he swl!:hlng pre....,111 to be lmde wllhwl a Pl""""''" gage. 
TheADP8 ill svsiloblowilh ostti,1111 /ram 0.08 in w.c. (20 Pa) lo 20 inw.c. (5000 P.,). 
The Bil;,,,ne diepln,gm .,,d Fl'.8.8 body make the B"""" ADPS perfec1 for """ '"ith 
air and Dlhor noocorriiustiblo 9""""· The S..rioa AOPS can ba ul!&d in mooitc"'9 air 
filllln!, ..,,tlatms, and industrial moling..,ir cirt:lffi slang with contmli119 air ..,d fi,... 
prcteciion 1aps and many <J!hor applicelilll'IB. 

u.., only with modium56uch ao air, a, -noncomt.Joti,I• ornon-__..;,.,g ........ 
Olh9rM•• op,nallng Inuit& ..- aoold•nts may 0CC11r. 

MOun�ng -h 
First oheok the pressllft swi1ah to asoertail wllethar any damag& is visible on the 
hwsing. Hlha hc11•ing io leakybacai•• ofd..,,age, lho ?(IIHin switch rn.,otno-t.., -� 
6YAtl:hlng pressure ope,:lflca11on• apl)ly to oerth:al lnotala,jcn wlich 11 al9c the 
r&e0mmmcled poel1Icn wtlh prasaure con,..ctlono poln1Ing d0'imwardo. 

Only ttt,..,, lo no potentlal fllr c:ondonon lormhg can Yt1J mourt the pn1H1Jre owltch 
h«lzmtaly. In Ws cue. -r. 1111 owltcitlng valuN are apprt»lmnly 0.08 h w.c. 
(Z(l I'll) hlgt,,:,r.,. lndlO!Md on the ocale. In the hol1zormll po,ltlon. the Pl'OWJ"' �witch 
snou� l)e moi.nted 1yr,g CIOll/n' only (thal IS to say With 1ne electrical connections 
pointing upwards). 0o not mount1t<l p,es11Ure awitch in a han:iilg ?(lllition �hat is to 
88Y, not 'overhoad'wth tho •-1 con,..clions poi"l1ing <lownweptjs). 01n........, the 
<leoica wil ii,,,-. ina<:C1Jl"lltely. 

•J Mounling will1 ..,,,_orbret:l>J1" 
1 To mount tt,1 p........, owilcO, L-en..,ed A-288 and S-eh""ed .-..289 

mo"nti-tg brackets can be ""'ereG 8"pa1Bfflly. To &eCUffl tho dovio,, oo the 
re..-!!ldo <>l'the houolng, only """ the llhoot metal sorews (3.5 x 8 mm) 
which am supplied IDgeln..-w11n 1he mountt,g ttracket8. Und..- no 
drcumstanoes rnatyau ""' longergcrew,;. Olhe.-wloe, the base ollhe 
houshg could OE! pum:lu'ed wsultln:i In the """"'""' swltl:h leaking. 

2. You can also ,munt the prass1111 swi1oh liroolly an a wall. To do tt,is u"" 
screws with a mexiroom <iameler of O.a15" (8.0 mm). ifycu IJS91he outer 
mc"nti-tg l"g• to S0'1IW tha davioa in plaee. 0c nol tighli,n the so,-so 
mud, thlil 1he baa& cftha davice is defcrmed. Otharwiee, Iha P""'"""' 
,o,,;itr:h c:an t>II ohifhid ""' ol r,ooition, or leak. 

r..,'Feli"' ... IY.<� "� 
,., 

61164 [11l) + 
CABLEGLAND l<$ERr [l'2] [P11 

SPEt'IFICATlONS 
s,,,.,a, P<r and n:,ra,mbuoliblo, co""81ibla g•""· 
- ■ ... riols: Di&i:,l'n,"'1 m&hlrial: Silicona; Houoing mal8rial and •itch body 

POM and PA8.8: C:OV.,r: P01y91y-
Temperature t...i,ile; p....,_ end ambiantie"1)oreWre: -4 tc 185'F (-20lo85"C� 
Sta,.: -40 to 185"F (-40 to M"C). 
Pnuure Lmtl9: Muoperatln:i preosu'9: 40 ln w.c. (10 kPa) forall pronuro 
·-· 
SWlt<lh TrP•: Sln�l.,.poto doubt.,.U,row (SPOT) 
RepealaDlllty: t16% FS. 
El&clr1cal Rating: standard: Mme, 1.6A/250 VAC. mruc swlb:ltln:i ml!!: S cycies/mln: 
Gold contact option: 0.1 N24 voe 
El&clr1cal Connactlans: l'llllh-<ln 1crewterm1 ... 11. M20x1.S wlth Cllb., 11rBln rell� 
aroirtional 1/2" WT connection 
Pro.,... Con,__., 5/18" {7.114 mm) 01Jloide dioma1er tubing, 114- (8.0 mm) 
inoide diometertubing 
_,nUng 0,lo-an: Verti.,.ly, V,jh pn,sourecnnnect..,. pcintng --n:I• 
Mochanl<:;ol Wartlne LW.: Ov91" 10'-ng op,oretiona 
W.lght 4.4 oz (1�g) 
&.olc.ure -g: IP54. 

rowd•: CE, P.ollS. 

Installing Hosu 
l.._tant Pressure tubing cannot ba kiil<Bd. Pay partiwlllr llll<>nti111 to this point if 
you nm ho""s """' an edg8. lli• brotbor to bm a loop. If th8 rm8i a"' kinked, tho 
device cannalfuootion accurately. 

a) For connllCllon to th• pn,gguro svdtdl 1wo llttlngs lnhefflrt In 1119 houotn:i a"' 
pmvtded for h,,..,. With an lnl9rMf tlamemt" ol 114" {6.0 mm). 

1 . Conn1ci a hose wl1h the hlghlr prenure to 10Ckel P1 which lo localod on 
thl low,,r seolfon DI the housing. 

2. Connect a llOSI witl'l11l8 IOwerpressure to SOCkel P2whiCh iS IOGal&Cf on the 
mlddla settlon al the hruslng 

Aller you hwe lnllalled the hoaeo, It lo absolutely enenlfllf to chec::tthem lorUghtness 
of fttat 1he comedlon poinl!t llld to make sure Iha! they run without any klnlat. 

Elact�cat ConMCtlan 
Welk on -I lnllalollono muo1 only be oerrled out by eleofrlclano who are 
opeclllcaly1raned for thl!t p,-pooe. 

j.A CAUTION j fi,d mliU sun, that th""" is no wil!Bge on 1h11 connecting ceble 
while you are wmliilg on Iha eh,ctricef connections. Otherwise, H 

possible elecbic shock mey "'""It end the connec!Bd 99uipment moiy be dam&9ed. 
The GD11nee1ing cable can ba rw1 lo the P""'"""' 3Witch rom tln,e oid..., """""'ing 
to choloe. n-.. •mrw cable oonnE>Ctlon h"" a plug�n dllf!t!JI fa" 1111• pi.pDIIE>- Rolm8 
pro1edf"" cowtr acco"'ln:ii,,,. 

For cab., gland modllfo, the 118111 h the ocrew 08bte oonnectfon Is doolgned lorcablBO 
with afwrrortive sheath liameler& al 0.275" (7 mm) or 0.393" (10 mm). Oliy uoe the,.. 
aizss - otherwise the ........, oebk, mnneclion oemol ,..,.I edequetsl)I: 

1 lf"aing a 0.275"'(7 mm) ccnn«:ting ceblo, ycu can Ii"" up Iha P"""' nut, Iha plain 
..,..._ and tho ,.,.Ing ring directly en tho cebla. 

2 If "sing H 0.:1113-(10 mm) ccn1111cling cable, ycu mu.-t filSI lniek Iha inner ruttt>llr 
ring out ol the .,.,e1r19 ring dimctfy on the cable. Then line up 1he P"""' nut, 1he 
plain w,u;her end the 6Baling ring en the cable. 

Wiring 
The swltcitlng dsvlce h 11llo pressure switch Is doslgnod as a di011110-<>¥9r oontact as 
can be seen from tf\eo wiri'tg diagram (Fi(1.Jra 1 ). The rest pOSiUon is ShOwn i't Fl(1.Jre 1 
(pr&&SIH balow the activation swi1oh IXlint on dial). 

1 In ttwo ;rim.""" wt,...., pola 3 (COM") -lo F>de 2, Iha p""'"u"' i• i'toraa.oing 
[NO). 

2. In ttw, ir191&.""" wt,...., pola 3 \COM") -lo Pda 1, Iha P""'"ura io <lacraasing .,, 
PrtPl9ct lhl fled In• (lo pole 3) by lu01. ellhlr h control oystsm or along the line. and 
do 50wlth: 

1 Max 1.5Al�VH.:,. Hyou in loading the conlllclwlth an ""'lrllve load. 
2 Max 0.4 Al 260 VH.:,. H you ore loading th� conlllcl with an 110Jolfve load (such 

as rela)'). 
3 Max 0.1 Al 24 voe. H !'OU are lll!lng the pressure sv.ttm n lheweal current 

ver.bn with gold-plated oontact:s. 

The comectiona ara intended for aimp.� ""c::tata, 0.25 i't (8.3 mm). 
1 Uoke BUrll the Offllp oonoedion la perfect, ..-,d Iha\ the eoble lugo fit pn,perly on 

lo tha GD11n""1ions 
2 If you do not have eny crimp-lype •-a"3iloble, ycu cen al8<1 UH 1ho <::able 

1.19" wnich ""' OUFJllO!d with mo<rnad oc-1armiilllo. H""""'91", tile,.. are only 
nll!nded for rigid c:opp,orV,,.,. 

3 On fi"", it io eiher """""""'l' to crimp en otrand and ola<m,o -end lhen you can 
nhol screw the 5tmnds on -or to crtnp cebla lug• 111 dffllllly "" pmvlou,;ty 
d"""'1bed. 

1. Break contact 
2. Open,nng oontact 
3. Power supply line 

Figu,. 1 

s.tlfng ti. Pra•ul"fl Rana• 
Make oblalutety certllfn 1111111toore 11 no volagie on the Elec:tr1caf a,n,.,<:tk:lno before 
you aarry ""' any oettt,g on the preHure owtch. Otherwl!te. H could lie fatal H ycu 
accidentally touch lhl eloclrlcal ccn1111cllon1 or Ille mltl!I ad]uotfng screw whllo ycu 
an, pe,turmlng 1ho Htflngo. 

a) U.11111 adjuolm9nt <1111 1:D 091 the preosure which "'1<>1Jd 1:1\:1 the swlti::h on an 
ncro ... ofprem.n 

1 The lndlcalloroaon the dial are only a,r,e,;tfurthe veitlcal mountln� poolllan 
2. wnen the preJSUref!tle. thes-M1oh retumeto Its resting poefflon as 800n !IS 

the P"'"""m l'afle below the de!>II t>end 

Allacltlng COYel" 
a) ln,..rt1t<l ,.,,._..,ble oonnection into tha rewso provided fortt,ia purpoae un the 

R'.luoing 
b) Thon ph1m1ha hcuai'tg =--in position er-d """"" itdown ......,ly on totha 

prlBEIUIB ... itch . 

TeatlnglheSetlfng 
Do oo\ operate 1he 5)'5tem unti the houoing ia oor;ed. Otherwioa there iatha P"°'"bilily 
of an eleclrlc ollOcll ryou ao::fdenl:nlly touch 11 ... pnrt,, 
Chackthe 1rlp and maetpmaolnlO by •lowly lncmastng 1t<l pmaoum ..-,o !hen aflDWhg 
Htol'all agllfn. 

lml!Offllnt: Observe the ma>i'nllll permi&dlla operating pressure of 40 in w.e. (10 
kPa) which it indioateo in Iha data shHt. Othorwioe the pressure swid1 may ba 
,...,.,. 
MAINTENANCE 
Upon !hot lna"lalstlon oftlte SerlnAOPS Adjuatable Oltferenlllll Pr&eeure SWlb:h. no 
routine mal ntenan"" I• rBqulr<>d .A pe,to<I lcchld< of syg1oni op,orallon I• recommonded. 
The Ser1eo. ADPS Is not fllld 111Vtcubl1 and ahould be re1umed t repair Is needed 
(Held IBPalr ohould not be atlemp19<1 an<I may void war,anly). Be oure to Include a 
br1ef desa1ptfc:n of the problem pklo any relev!ntapplloatlon note,,. Contaot ou:stomer 
seMOO to rooerve a return gooas all:IIOflZBtlon oontJer 11e1t1re sr1pp1ng. 
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notes: 

Waterproof Non-Restricting-----t---,,._ 
Rain Guard 4-Way Hooded 
Vent Cap 

12" Diameter---+-
22 Gauge Steel 

Removable Top. 
Slip Fit. 

I
◄ 

12" 

8.5" 

3" 

3.5" 

►
I 

rGAC _/

..--------+-Gas Tight Quick 
Connect Fitting 

Top Secured With 
Steel Clamp 

2" 

4" 

------------------------

12" Diameter--� 
22 Gauge Steel 

-----------,--f--------

I
◄ 

30-Mesh Screen
(Inside Canister)

3.5" 

►
I 

�-- Soldered Air-Tight Seal 

2" 

LL 
Typical Granulated Activated Carbon (GA CJ Filter Detail & Specifications 
Notto Scale 

Field Situations Not Specially Detailed Shall be Handled Per the Intent of These Plans and Specifications With the Approval of the 
Soil VOC Vapor Engineer. The Applicator/Contractor May Submit Shop Drawings for Alternative Methods. 

5" 

3" 

6" 

5" 

See Structural Foundation Plans for Complete Depth and Details of Footings. Depths of Footings Shown are Generalized, Actual 
Footing Depths May Vary. 
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-Gas Membrane or Vapor Barrier
Smoke Testing Prc;>tocol 

All Gas Membranes and Vapor Barriers shall be Smoke Tested in accordance with the 

following protocol and certified 11gas tight11 by the Design Engineer prior to approval: 

1. The gas membrane / vapor barrier shall be visually inspected. Any

apparent deficiencies and/or installation problems shall be corrected prior

to Smoke Testing.

2. The date, time, address, tract#, lot#, temperature, humidity, barometric

pressure, wind speed/direction, and cloud cover shall be recorded on the

Smoke Testing Inspection Form by the Design Engineer. The ambient air

temperature at the time of testing should be in excess of 45° F and the

wind speed at ground level should be 15 mph or less. (Note: Visual

identification of leaks becomes more difficult with increasing wind speed.)

3. Assemble/ connect the smoke testing system to one of the sub-slab vent

riser (Alternative A) OR configure the smoke testing system to inject smoke

beneath membrane through a temporary gas tight boot or sleeve attached

to the membrane (Alternative B). Only inert, non-toxic smoke is to be

utilized for the membrane Smoke Test.

4. Activate the smoke generator/ blower system @ a nominal 150 cfm to 950

cfm flow rate and 2.0 11 H
2
0 minimum duct pressure with the outlet vent

riser(s) uncapped. Note: Minimum 211 H
2
0 duct pressure should be

measured at or near blower outlet. Continue to purge the system for 60

seconds after smoke begins to emerge from the vent outlet(s).

5. Cap vent outlet(s). Adjust the smoke generator / blower control valve to

maintain 111 to 211 H
2
0 over-pressure in vent piping system (Alternative A

only). The Blower / Smoke Generator system should be capable of

sufficient pressure and flow to induce a slight (i.e. ::::::¼11 to ½1 lifting of the

membrane. Monitor the membrane for lifting. Reduce the pressure/ flow

rate if excessive lifting occurs.



6. Select one membrane coupon sampling location for every 500 to 1,000 ft2

of membrane area. Select the sampling locations so as to (1) facilitate

purging of fresh air pockets from beneath membrane; and (2) provide a

representative test location for confirmation of membrane thickness.

7. Label the membrane coupons. Mark the coupon location/ designation on

the floor plan. A marked-up floor plan to be included with the Smoke

Testing Inspection Form.

8. Confirm adequate flow of smoke from the coupon sampling locations. Low

rate of smoke flow may be indicative of poor communication between vent

piping gravel backfill and the base of membrane for Alternative A (i.e. dirt

placed above trench gravel). If a low rate of smoke flow from coupon

sampling location(s) occurs, use Alternative B described under Item #3

above for smoke injection. Connect smoke generator to injection boot and

continue with smoke injection. (Note: Adequate continuity of the sand or

gravel between the vent lines and the base of the membrane must be

confirmed prior to membrane certification.)

9. Install a temporary seal at the membrane sampling locations after purging

using HOPE with GSE double-sided butyl-asphaltic tape or other procedure

approved by the Design Engineer. Mark the coupon sampling location(s)

with fluorescent green paint. Repair the sampling locations using the gas

membrane/ vapor barrier manufacturer's protocol following completion of

the test.

10. Select one 0.0511 perforation test location for every 1,000 ft2 of membrane

area up to a maximum area of 2,000 ft2 and one additional perforation test

location for every 5,000 ft2 thereafter. Select representative test locations

dispersed somewhat uniformly across the surface of membrane. Perforate

the membrane at test the locations using the 0.0511 pin. Confirm /

photograph the smoke emergence at each test location. Mark the test

locations with fluorescent green paint. Temporarily repair test locations

after verification using HOPE tape or other material approved by the Design

Engineer. Repair the sampling locations using the gas membrane/ vapor

barrier manufacturer's protocol following completion of the test.



11. Maintain operation of smoke generator / blower system for at least 1 O

minutes following purging of membrane. Thoroughly inspect the entire

membrane surface. Use fluorescent green paint to mark / label any leak

locations. Mark / label all leak locations on the floor plan which is to be

included with the Smoke Testing Inspection Form.

12. Repair the leak locations marked in Step #11 using the gas membrane /

vapor barrier manufacturer's protocol.

13. Repeat step #'s 11 and 12, as necessary, to confirm the integrity of the

membrane.

14. Prepare the smoke testing Inspection Form. Notes should include the

date, tract # and lot # and/or address, name of Methane or Vapor Barrier

Engineer, name of person who performed the test, number of leaks

identified, type and distribution of leaks identified (i.e. tears, pin-holes or

thin sections, seam leaks, boot leaks, etc.), and the building floor plan with

leak locations, coupon locations, and test perforation locations. The

Inspection Form is to be signed and stamped by the Design Engineer /

Inspector.

15. Install a weather-proof tag on front-most vent riser confirming the

successful completion of the smoke testing and the approval of gas

membrane or vapor barrier. The tag should include:

''Smoke Tested OK" 

<tract # and lot # or address> 

<date> 

<time> 

<name of tester> 

{END} 


