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USPS Pontiac PDC SVE Vent/Membrane System Design Approach 
USPS Project No. Y82441 

 
The initial Methane SVE Vent/Membrane System 30% Design submittal provided by 
Arcadis Giffels consisted of a typical SVE system designed to operate in an active mode 
only.  The review of this design approach by USPS’s design review engineer, URS, Inc., 
resulted in nineteen comments including the request for passive venting system 
calculations. 
 
The Mannik & Smith Group (MSG) was requested by Walbridge-Teng to replace Arcadis 
to continue with the design due to extraneous matters.  As an initial step in its design 
approach, MSG identified a lack of available methane data for the site.  Based on this 
lack of information and the well-known fact that methane vent/membrane systems are 
routinely required in certain areas of California due to the natural release of methane 
from geologic formations and from the release of methane from LNAPL areas (from oil 
wells, etc.) and that numerous municipalities in California have developed empirical SVE 
Vent/Membrane System designs using minimal available methane concentration data, 
MSG submitted 30% Design Review responses to URS indicating that they would use the 
Los Angelas Department of Building and Safety (LADBS) empirical design approach.   
 
Based on URS agreement with this design approach per URS responses to MSG’s second 
set of 30% design review comments, MSG moved forward with the LADBS design 
approach as a template for the site SVE Vent/Membrane System design. 
 
The LADBS design approach provides five site design levels with Level V being the 
most conservative in terms of the approach and requirements.   Per the LADBS design 
approach, a Level V design is used when a Methane Soils Gas Testing Program identifies 
methane at concentrations above 12,500 ppm at all encountered methane pressures or 
when methane soils gas information is not available (assumption by MSG). 
 
Methane data was subsequently submitted to MSG from two sources.  The “Summary of 
Environmental Conditions” document prepared by URS and dated September 2, 2005 
was provided to MSG by Robert Healey of URS on May 5, 2006 via e-mail and the “AIR 
Methane Investigation Summary” prepared by Beth Landale of CRA dated July 15, 2005 
was provided to MSG from John McKenna of BBL, Inc. (via Charles Poat of Walbridge 
Teng) on May 8, 2006.   
 
Section 2.10 “Methane” of the URS document provides only a cursory summary of the 
methane gas issues on the site and does not provide specific information with regard to 
concentrations and associated locations whereas the CRA document provides specific 
methane gas monitoring data information including methane pressure and concentration 
data for numerous gas probes located throughout the LNAPL-impacted areas (including 
LNAPL Areas 1, 2, 3, 7, 9, 10) and within the proposed footprint of the USPS PDC 
facility. 
 



A review of the CRA document reveals that for the eight monitoring locations within the 
building footprint the methane pressure and concentrations (in terms of percent volume in 
air), 83% of  the readings obtained were zero, 13.6% of the readings were at 0.2 or 0.3% 
methane and one reading (of the 30 obtained) was at 3.3%.  Additionally, the readings 
where methane was detected were not confined to one monitoring location.  Rather, 
methane was detected at five of six of the monitoring locations during one sampling 
event which occurred on July 1, 2005.  Methane was not detected at any of these six 
monitoring locations on all of the other sampling events which occurred from June 28, 
2005 through July 8, 2005. 
 
Based on this information, MSG prepared a “Methane Venting System Review” design 
document which provides the design basis for the Methane SVE Vent/Membrane System 
Design.  This design document is provided in Attachment 1.  In summary, the document 
includes the following: 
 

• provides and overview and summary of our design approach,  
• identifies the base method we have chosen for design (i.e. the LADBS design 

standards),  
• provides a review of the existing methane investigation data, 
• describes our site specific design approach based upon the base (LADBS) method 

and site specific data with information on the passive system expansion potential 
and the active system modification potential, and 

• provides a potential gas generation and design system capacity. 
 
The potential gas generation estimated was 22.5 pounds per year.  However, this 
theoretical determination does not take into account site specific features such as the 
three feet (on average) clay cap that now exists over the building footprint.  This clay cap 
was constructed as a result of  the need to place and compact structural fill (to a density 
of 95% of the materials theoretical maximum dry density obtained per ASTM D1557) to 
achieve building subgrade design elevations.  The material used to achieve this grade was 
clay fill obtained from the on-site stockpile.   
 
The methane data recently provided to MSG, along with the methane generation 
calculations suggest that the site design level in accordance with LADBS design 
standards is at greatest a Level I site design level.  At this design level, pressure sensors 
below the impervious membrane and a mechanical extraction system are not required for 
the sub-slab vent system.  Details on this approach are provided in Attachment 1. 
 
Parking Lot Methane SVE Passive Vent System Design 
 
MSG has designed the parking lot methane SVE Passive Vent System in accordance with 
LADBS design standards.  A copy of the LADBS design standards is included with the 
Methane Venting System Review design document contained in Attachment 1.  The 
exception to this is that vent pipes will be spaced at a distance slightly greater than 100 
feet due to locations available to place the vent pipes.  MSG is proposing to vent the 
methane via standard fiberglass flagpoles modified such that the horizontal, perforated 



pipes will tie in to the vertical flagpole pipe below grade.  Details on this approach are 
provided in the design plans. 
 
The LADBS design standards provide several options for venting paved areas over 5,000 
square feet in area and within 15 feet of the exterior wall of a commercial, industrial, etc. 
building.  These options include installing landscaping areas immediately adjacent to the 
building exterior walls at least two feet wide covering at least 80% of the building 
perimeter, installing vents in accordance with their standard plans, or not requiring 
venting at all if the site qualifies for Site Design Level I, II or III.  Thus, passive venting 
of the paved areas to the west of the proposed building (within LNAPL Area #9) will not 
be performed since this area is nominal compared to the landscaped areas surrounding it.  
These landscaped areas will allow for the natural venting of the methane. 
 
Building Methane SVE Passive/Active Vent/Barrier System Design 
 
As previously noted, the MSG design review is provided in Attachment 1.  Based on this 
review, the methane SVE Passive/Active Vent/Barrier System will consist of a sub-slab 
vent system designed in accordance with LADBS design standards.   
 
Due to the lack of methane detected within the building footprint (per the CRA report), 
the determination that methane is not migrating horizontally towards the proposed 
building footprint from the LNAPL areas where methane is detected (per the CRA 
report), the construction of what essentially amounts to a clay cap several feet thick 
below the building footprint, i.e. the placement and compaction of structural fill/clay 
from the on-site surcharge stockpile at a compaction effort of 95% of the material’s 
theoretical maximum dry density as determined by ASTM D1557 to achieve the 
proposed subgrade design elevation), the identification of a maximum Level I design 
criteria applicable to the building, the system has been designed to allow for minimal 
upfront capital investment by USPS but with the flexibility to be modified in the future if 
methane is detected at elevated concentrations at isolated locations in the sub-slab vent 
collection system. 
 
The system has been designed such that vent risers spaced at 100 foot intervals within 
each collection pipe (per LADBS standards) will be stubbed one foot above the on-grade 
slab.  The risers will be located within the webs of building columns to ensure minimum 
interference with USPS operations.  Each riser will contain a lab cock such that methane 
concentrations can be manually determined with one of the two portable gas meters 
which are required to be provided to USPS per Part 2.2.21 of Attachment 16 within the 
Solicitation. 
 
Delphian infrared (IR) methane remediators will be installed in the vent riser stubs (note: 
stub heights will be higher due to this equipment) at one location within each quarter or 
quadrant of the building (for a total of four (4)).   These will provide for the means to 
continuously track and monitor the buildup of methane in the sub-slab vent layer.  
Additionally, IR sensors will be placed in selected rooms within the proposed building to 



monitor conditions within the interior work space.  The control panel for the IR 
remediators will be located in a yet-to-be determined location within the building.    
 
Based on the unlikely buildup of methane within this layer, the cast iron risers could then 
be modified to function as passive roof vents (see plans for details) or as active collection 
system roof vents.  The passive vents become active with the installation of in-line 
blowers such as CBI Series, centrifugal blowers manufactured by FanAm, Inc.  These 
blowers can be constructed with explosion proof motors upon request and can be 
installed in-line with the use of a flex connector hosing.   Air flow would be dependant on 
the model selected.  For example, the CBI 160 series fan is capable of a maximum 
airflow of 900 cfm. 
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SECTION 02100 
 

VAPOR COLLECTION SYSTEM 
 
 
PART 1 – GENERAL 
 
1.1 SUMMARY 
 

A. This section includes the following: 
1. Installation of building sub-slab methane gas collection system including 

installation of 4” diameter, HDPE perforated piping, and appurtenances (and 
those items noted below). 

2. Placement of 6” thick, continuous sand blanket layer overlying subgrade and 
underlying membrane, and surrounding perforated piping. 

3. Installation of impermeable membrane, geotextile above and below membrane, 
membrane attachment batten and associated fittings within building.  Includes 
installation of boots/seals for pipe penetrations through membrane. 

4. Installation of 6” thick protective sand layer above membrane. 
5. Connection of 4” diameter galvanized riser pipe to 4” diameter perforated, HDPE 

piping through solid 4” HDPE header piping system.  Includes installation of lab 
cocks for manual measurement of gas (including methane) concentrations, 
installation of Delphian Methane Determinators (or engineer-approved 
equivalent), differential pressure transmitters and associated appurtenances (e.g. 
control panel) at selected locations (see plans), wind turret, and provision for 
future installation of blowers. 

6. Construction of trench dams for utilities penetrating the building from the exterior 
of the building and for utilities crossing methane vapor collection piping located in 
parking area. 

7. Installation of passive vent system in pavement areas.  Includes installation of 
perforated, HDPE, 4” diameter pipe (or engineer-approved alternates), 
appurtenances, bedding, and vent risers. 

 
B. Related Documents: 

1. The Functional Design Specifications (Attachment 16) within the Contract 
Documents apply to the work of this Section. 

2. Los Angeles Department of Building and Safety, Methane Hazard Mitigation 
Standard Plan. 

 
C. Related Sections:  

1. Section 02300 – Earthwork – Excavation and backfilling of pipe bedding for 
installation of passive vent system in pavement areas, as well as preparation of 
subgrade within building. 

2. Section 05500 - Metal Fabrications – pipe bollard installation around vent risers 
located within pavement areas. 

3. Section 15150 – Sanitary Waste and Vent Piping – For galvanized vent riser 
installation and capping. 
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1.2 DEFINITIONS 
 

A. HDPE: High Density Polyethylene. 
 

B. IR: Infrared Methane Determinator. 
 

C. GRI: Geosynthetic Research Institute. 
 
1.3 SUBMITTALS 
 

A. Product Data:  
1. Pipes and its appurtenances; 
2. Pressure sensors; 
3. Methane determinators; 
4. Monitoring panels and sensor backup battery; 
5. Alarm system; 
6. Geotextile; 
7. HDPE membrane and associated batten attachments; 
8. Wind turret; 
9. 4-inch ball valves; 
10. Manufacturers liquid boot material analysis; 
11. Explosion proof fittings for electrical conduit 
12. Lab cocks. 
 

B. Shop drawings. 
1. A proposed geomembrane panel plan shall be submitted to and approved by 

Contracting Officer prior to start of installation procedures. 
2. Geomembrane boot details with clamping device, or a sample boot; 
3. Wind turret; 
4. IR and pressure sensors; 
5. All shut-off or other valves; 
6. Lab-cock monitoring station protective enclosure; 
7. Monitoring panel and sensor backup battery. 

 
C. Field quality-control inspection and test reports:  

1. Sand gradation; 
2. Smoke testing; 
3. Membrane seaming; 
4. Liquid boot installation. 

 
1.4 QUALITY ASSURANCE 
 

A. Piping materials shall bear label, stamp, or other marking of specified testing agency. 
 
B. Impermeable membrane shall be manufactured in accordance with GRI standards.  

 
C. Impermeable membrane installer shall perform the installation in strict accordance with 

Terrafix’s Quality Control/Installation Manual. 
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PART 2 – PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 
1. Available Manufacturers: Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the manufacturers specified. 

 
2.2 PIPE MATERIALS AND APPURTENANCES 
 

A. Perforated and Solid HDPE pipes and appurtenances:  
1. Pipe: HDPE  
2. Piping shall meet the AASHTO Type S and ASTM D3350 standards, and shall be 

fusion butt welded or by other means as recommended by the manufacturer (e.g. 
snap-on connections). 
i. Pipe shall have a smooth interior and a corrugated exterior. 
ii. Pipe shall be labeled with manufacturer’s name, pipe size and ASTM or 

AASHTO classification. 
iii. Pipe shall be installed in accordance with either AASHTO Section 30 or 

ASTM Recommended Practice D2321. 
iv. Subject to compliance with project requirements, manufacturers offering 

products which may be incorporated in the Work, include but are not limited 
to the following: 
a. ADS, Inc. 
b. ISCO Industries. 
c.  ERS, Inc. 

v. Where perforated pipe is shown on the plans, the total pipe perforation shall 
be at least equal to 5% of the total surface area of the pipe.  Minimum hole 
size shall be 1/2”.  Four holes, at 90 degrees, on six inch centers will be 
drilled in the pipe.  To maintain accuracy and uniformity, the pipe is to be 
drilled by a machine designed for perforating HDPE pipe.  No drilling by 
hand will be allowed.  Alternate perforation patterns, meeting the surface 
area provision, may be approved by Contracting Officer. 

vi. The fittings shall not reduce or impair the overall integrity or function of the 
pipeline.  Only fittings supplied or recommended by the manufacturer shall 
be used.  Fittings may be either fabricated or molded.  Common corrugated 
fittings include in-line joint fittings, such as couplers and reducers, and 
branch or complimentary assembly fittings such as tees, wyes, and end 
caps.  These fittings may be installed by various methods such as snap-on, 
bell and spigot, bell-bell, and wrap around couplers.  Couplers shall provide 
sufficient longitudinal strength to preserve pipe alignment and prevent 
separation at the joints.  

3. Connection from HDPE to galvanized pipe shall be by Fernco Coupling or other 
equivalent alternative connection. 

4. A non-woven geotextile “sock” shall be wrapped around the perforated pipes to 
protect the sand from entering the pipe via the perforations. 
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B. Galvanized Risers and Fittings: (where indicated on plans) 
1. The galvanized riser piping and associated fittings provided for this project shall 

meet ASTM A888 requirements. 
2. Fittings:  Fittings required for the galvanized vent pipes, extending through 

building roof are 
i. Brass Labcock with Ball Valve (or Flare Valve) 
ii. Gaskets: ASTM C564 
iii. Tees, elbows, and couplings 
iv. Wind turret 

 
2.3 IMPERMEABLE MEMBRANE 
 

A. 60-mil HDPE Membrane: (where indicated on plans) 
1. The 60-mil HDPE membrane shall comply with the following standards in terms 

of its material properties: 
i. ASTM D1603; ASTM D5596; ASTM D1505; ASTM D1004; ASTM D6693 

TYPE IV; ASTM D1599: GRI GM12; ASTM D5397; ASTM D3895; ASTM 
D5885; and ASTM D5721. 

ii. Subject to compliance with project requirements, manufacturers offering 
products which may be incorporated in the Work, include the following: 
1. SOLMAX International. 

 
B. Liquid Boot: (as indicated on plans) 

1. All components of liquid boot shall be in accordance with the manufacturer’s 
specifications for “Brownfield Membrane/Liner”.  (Please see attached Terrafix 
Quality Control/Installation manual). 

2. Liquid Boot shall be used in lieu of 60 mil HDPE membrane in areas of high pipe 
penetrations as indicated on the plans.  Use of Liquid Boot is contingent on 
temperature conditions per Terrafix Quality Control/Installation Manual.  Minimum 
require thickness of liquid boot is 80 mil. 

 
2.4 MEMBRANE ATTACHMENT BATTEN (please refer to attached installer’s (i.e. Terrafix) 

Quality Control/Installation Manual) 
 

A. Anchor Pins 
 
B. Self-tapping screws 
 
C. Neoprene Gasket – ¼” x 2” 
 
D. Polyurethane Sealant 
 
E. ¼” x 2” HDPE Batten Bar 

 
2.5 GEOTEXTILE 
 

A. 12 oz. and 6 oz. Nonwoven Geotextile shall be used above and below the 60-mil HDPE 
membrane respectively, with compliance to the following standards:  
1. ASTM D5261; ASTM D4632; ASTM D4533; ASTM D4833; ASTM D3786; ASTM 

D4491; ASTM D4751; and ASTM D4355. 
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2. Subject to compliance with project requirements, manufacturers offering products 
which may be incorporated in the Work, include the following: 

i. SKAPS Industries. 
 
2.6 SAND 
 

A. Sand Layer Above Membrane: 6-inches MDOT Class II sand cushion shall be provided 
above the membrane, conforming to the following gradation: 

 
Sieve Size Total Percent Passing 

1” 60-100 
No.100 0-30 
No.200 0-5 

 
B. Sand Blanket for Vapor Extraction Pipes: 6-inches MDOT Class II sand layer shall be 

installed acting as a blanket for the vapor extraction pipes below the membrane.  The 
gradation of sand shall be as specified above. 

 
2.7 METHANE DETERMINATORS AND PRESSURE SENSORS 
 

A. Infrared CHC Determinator Gas Monitoring System, manufactured by Delphian, Model 
850, or equivalent.  Install Determinators in four vent risers and two stubs as indicated 
on plans, as per manufacturer’s recommendations.  Refer to plans for location of the 
determinators.  Four (4) Methane Determinators (and optional 12 determinators, as per 
owner’s request) shall be installed in the building (in enclosed or semi enclosed spaces, 
such as closets, storage, alcoves, etc.) where there is lack of ventilation, as indicated on 
plans.  The wiring of the determinator shall be connected through a flex conduit.  
Methane Determinators shall be automated and connected to the central on-site 
monitoring system that is setup to be monitored off-site, 24 hours a day, 7 days per 
week, for alarm conditions.   

 
B. Dwyer series 608 Differential Pressure Transmitter or equivalent shall be installed in four 

vent risers.  The installation process shall be as per manufacturer’s recommendations.  
Pressure sensors shall be automated and connected to the central on-site monitoring 
system that is setup to be monitored off-site, 24 hours a day, 7 days per week, for alarm 
conditions.   

 
C. All methane determinators shall be connected to the SAGE CE system incorporating 

Silent Knight SK-5208 Control Panel, dedicated 120 VAC Line, Delphian I.R. Interface 
Module, Sensor Satellites 485, Relay Satellites 485 and SAGE-CE Touch Screen.  The 
system will be programmed to activate the blowers on the prescribed %LEL.  It will also 
include chimes/horns and strobes to notify the designated personnel of the alarm 
conditions. 

 
D. Closet space enclosing the vent riser, shall be as designed by the architect. 

 
2.8 TRENCH DAMS 
 

A. Trench dams may be constructed of any of the following materials: 
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1. Bentonite Cement Slurry mix, 3 feet long, shall be applied along the utility trench 
penetrating through the building.  The mixture shall contain, 4% Type II Cement 
and 2% Powdered Bentonite.  

2. Native clay soils backfill (or clay plug) compacted to at least 95% relative 
compaction in accordance with ASTM D1577 at a minimum length of 5 feet. 

3. Concrete mixes other than Bentonite cement slurry may be used provided 
conduit or piping is wrapped with High Density HDPE foam tape (closed cells, 
Adhesive Blacked, ¼” thick by ½” wide) shall be applied to clear surface with 
ends butted together at most visible locations in trench dam. 

 
2.9 VENT RISER 
 

A. A 4-inch galvanized riser shall be connected to the horizontal perforated pipes, to 
facilitate venting of gases.  The vent riser shall have a minimum size of 4 inches in 
diameter and a minimum above ground height of ten (10) feet.  The vent risers in the 
pavement area shall be protected by installing 3 pipe bollards around them.   

 
B. The concrete mix used in vent riser foundation shall have a minimum strength of 3,000 

psi. 
 
2.10 GRAVEL BACKFILL FOR PARKING LOT TRENCHES 
 

A.  MDOT 6A gravel bedding/backfill, conforming to the following gradation shall be 
provided for parking lot trenches:  

 
Sieve Size Total Percent Passing 

1-1/2” 100 
1” 95-100 
½” 30-60 

No.4 0-8 
No.200 0-5 

 
 
ART 3 – EXECUTION 
 
3.1 SUBGRADE 
 

A. The subgrade shall be compacted as specified in section 02300, and a smooth surface 
shall be prepared for the placement of the sand layer.   

 
3.2 PIPING INSTALLATION 
 

A. Basic piping installation requirements are specified in Division 15 Section “Basic 
Mechanical Materials and Methods” of the Contract Documents. 

 
B. Installation of HDPE piping shall be in accordance with local (e.g. Pontiac) plumbing 

codes. 
 

C. Installation of galvanized risers shall be in accordance with BOCA National Mechanical 
Code, 1990, Article 8 “Gas Piping Systems” or local code, whichever is more stringent. 
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D. Provide membrane boot for pipe penetrations through the impermeable membrane in 

accordance with manufacturer’s recommendations. 
 

E. Inspect interior of piping to determine whether line displacement or other damage has 
occurred.  Defects requiring correction include the following: 
1. Alignment; Deflection; crushed, broke, cracked, or otherwise damaged piping; 

infiltration. 
2. Replace defective piping using new materials and repeat inspection until results 

are satisfactory. 
3. Fusion welded HDPE pipe shall be Air Tested in accordance with ASTM F1417, 

“Standard Test Method for Installation Acceptance of Plastic Gravity Sewer Lines 
Using Low-Pressure Air”. 

 
3.3 SAND BLANKET FOR PERFORATED AND SOLID PIPES 
 

A. 6 inches of sand shall be placed on the prepared subgrade and surrounding the 
perforated piping.  Care shall be taken not to disturb the alignment or location of the 
pipes during sand placement.   An as-built survey shall be performed to verify the 
elevations and locations of the methane collection perforated and solid header piping.   

 
3.4 MEMBRANE AND GEOTEXTILE INSTALLATION 
 

A. HDPE membrane, geotextiles, liquid boot, and membrane boot shall be installed as per 
manufacturer’s recommendations (please see attached Terrafix Quality 
Control/Installation Manual for detailed installation instructions).  High pressure or hot 
equipment shall be avoided on the membrane/geotextiles to prevent damage. 

 
3.5 SAND LAYER ABOVE GEOMEMBRANE/GEOTEXTILE 
 

A. 6-inches sand layer shall be placed uniformly on the geomembrane/geotextile.  Only 
nominal compaction needs to be applied to the sand layer.  Over-compaction due to 
equipment traffic must be avoided. 

 
B. Care must be taken to prevent any possibility of damage to the geosynthetics during 

sand blanket placement.  Wrinkles noted in the geosynthetics during sand layer 
placement should be relaxed and corrected in accordance with the installer’s 
recommendations. 

 
C. A minimum thickness of one (1) foot of sand shall be maintained between a light-tracked 

vehicle and the membrane to prevent damage to the liner (i.e. sand shall be placed by 
casting it outward from areas where the sand thickness has been increased above one 
foot). 

 
D. Sand shall be placed in such a manner as to avoid overburden stresses on the methane 

collection piping from equipment operations (e.g. casting of sand with bulldozer). 
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3.6 METHANE DETERMINATORS AND DIFFERENTIAL PRESSURE TRANSMITTERS 
 

A. Methane determinators and differential pressure transducers shall be installed in the 
galvanized vent risers with appropriate pipe fittings.  The wiring of the remediator shall 
be extended along a flexible conduit and connected to the central on-site monitoring 
system, through a flex conduit.  The location of the control panel shall be located in a 
secure location within the building as designated by the owner.  Detailed installation of 
these devices shall be in accordance with manufacturer’s recommendations (Delphian 
and Dwyer). 

 
3.7 LABCOCKS 
 

A. Labcocks/Flare valves shall be installed in all galvanized vent risers, to facilitate frequent 
manual monitoring of methane and/or pressure.  The labcock shall be equipped with a 
ball valve, and shall be installed as per manufacturer’s recommendations. 

 
3.8 PARKING LOT METHANE GAS VENT TRENCH 
 

A. Trench Construction and Placement of Pipes   
1. The horizontal perforated pipe shall be centrally placed in a 12-inch wide by 12-

inch deep trench and backfilled with MDOT 6A Aggregate.   
 

B. Vent Risers  
1. A 4-inch galvanized pipe shall be installed at vent riser locations, as shown on 

plans.  The pipes shall act as vent risers and shall be connected to the horizontal 
perforated pipes. 

2. The height of the vent riser shall be a minimum of ten (10) feet, and the minimum 
dimensions of the foundation shall be as indicated on the drawings. 

3. The top cap of the pipe shall be such that venting of the gases is made possible 
with prevention of rain, snow into the pipe. 

 
3.9 TRENCH DAM/UTILITY TRENCH PLUG CONSTRUCTION 
 

A. Trench dams shall be installed in all methane collection trenches at the point where the 
trench crosses the boundary of the LNAPL plume or at the end of the trench when the 
entire trench is outside the LNAPL plume area.  Utility trench plugs shall be placed 
where conduit penetrates the building footprint below the geomembrane liner. 

B. The length of the trench dam shall be twice the width of the trench, but no less than 
three (3) feet. 

C. Trench dams shall be constructed of one of the following: 
1. Bentonite Cement Slurry mixture of 4% Type II Cement and 2% Powdered 

Bentonite. 
2. Compacted Native Cohesive Soils Backfill, compacted at least 90% relative 

compaction in accordance with ASTM D-1557. 
3. Concrete mixes other than Bentonite Cement Slurry may be used provided 

conduit or piping is wrapped with High Density PVC Foam Tape, Closed Cells, 
Adhesive Backed, 1/4” thick by ½” wide, applied to clear surface with ends butted 
together at locations in trench dam.  
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3.10 CONCRETE BOLLARDS 
 

A. Three (3) pipe bollards shall be installed in accordance with Section 05500 in the 
pavement area, as protective barriers around the vent risers. 

 
 
 
 
3.11 FIELD QUALITY CONTROL 
 

A. The subgrade shall be inspected for proper grading, elevation, excess moisture and 
loose material, before placement of the sand layer. 

 
B. Sand thicknesses for the sand blanket and membrane protective layers shall be verified 

to confirm a minimum of 6-inches of sand in the entire building pad, both prior to 
membrane placement and a second 6-inch sand layer overlying the 12 oz. geotextile 
protecting the membrane. 

 
C. Placement and location of pipes shall be verified for required location and elevations. 

 
D.  Clear interior of piping and structures of dirt and superfluous material as the work 

progresses.  Maintain swab or drag in piping and pull past each joint as it is completed.  
Place plug in end of incomplete piping at end of day and whenever work stops. 

 
F. Appropriate membrane and geotextile installation shall be verified in accordance with 

Terrafix’s Quality Control/Installation Manual. 
 

G. The protective sand layer above the membrane shall be continuously inspected to 
prevent excessive vehicular traffic on it. 

 
H. Verify impermeability of geomembrane through smoke testing and/or seam testing. 

 
 
END OF SECTION 





Th
is draw

in
g is an

 an
n

otated version
 of a 

draw
in

g prepared by EN
C

O
R

E, dated 7
/15/05, 

en
titled "A

IR
 M

ETH
A

N
E IN

V
ES

TIG
A

TIO
N

 
SU

M
M

A
R

Y
".

A
n

n
otation

s w
ere m

ade by th
e M

an
n

ik &
 Sm

ith
 

G
rou

p, Inc. 



 

 
 

MSG

GRAPHIC SCALE

0’ 30’ 60’ 120’

EXISTING 

SEDIMENT FORBAY

EXISTING

SEDIMENT

FORBAY

C
O

N
C

 W
A

L
K

CONC WALK

C
O

N
C

 W
A

L
K

CONC WALK

C
O

N
C

 W
A

L
K

CONC WALK

CONC WALK

CONC WALK

C
O

N
C

 W
A

L
K

C
O

N
C

 W
A

L
K

CONC WALK

68’

68’

68’

96’

100’

100’

74’

2

S5.02

1

S5.02

LEGEND

LNAPL AREAS

4" PERFORATED HDPE VAPOR

EXTRACTION PIPE

ROOF DRAINS AND/OR

OVERFLOW ROOF DRAINS

S
V

E
-0

1
 P

R
O

P
O

S
E

D
 V

A
P

O
R

 E
X

T
R

A
C

T
IO

N
 S

Y
S

T
E

M

B

CONCRETE BOLLARDS

49’

VENT RISERS/FLAG POLES

IN PARKING AREA

QUADRANT #4

QUADRANT #3

QUADRANT #2

QUADRANT #1

FF

D

A

D

B

E

E

C

C

4" SOLID HDPE HEADER 

PIPE

4" GALVANIZED VENT RISERS

PROP. STORM STRUCTURE/

GATE VALVE

PROP. UTILITIES

TYPICAL LIGHT POLES

METHANE DETEMINATORS IN 2 

ADDITIONAL STUBS43’

WATER MAIN

STORM
 SEW

ER

W
A

T
E
R

 M
A

IN

W
A

TER
 M

A
IN

SA
N

IT
A

R
Y

 SE
W

E
R

S
A

N
IT

A
R

Y
 S

E
W

E
R

SANITARY SEWER

S
T

O
R

M
 

S
E

W
E

R

S
T

O
R

M
 S

E
W

E
R

S
T

O
R

M
 S

E
W

E
R

VENT RISER

W/ BOLLARDS

VENT RISER

VENT RISER

VENT RISER

W/ BOLLARDS

PLUG 

TRENCH (TYP)

D3

D2

D1B D1

D4

6’ TYP

6’ TYP

385’ TYP

455’ TYP

100’ TYP

D1A

15’ TYP

15’ TYP

2
1

 3
6

7
1

 0
1

R

S
c
a
le

:
R

e
v
is

io
n
s
: 

P
r
o

je
c
t:

D
a
te

: 
J
A

N
U

A
R

Y
 1

2
, 

2
0

0
7

U
S

P
S

 F
il

e
 N

u
m

b
e
r
: 

Y
8
2
4
4
1

C
o

p
y

r
i
g

h
t
 2

0
0

5
 U

n
i
t
e
d

 S
t
a
t
e
s
 P

o
s
t
a
l
 S

e
r
v

i
c
e

c

P
O

N
T

I
A

C
, 

M
I
 4

8
3
4
0
-
9
9
9
1

N
O

R
T

H
E

A
S

T
 M

E
T

R
O

7
1
1
 N

O
R

T
H

 G
L

E
N

W
O

O
D

 A
V

E
N

U
E

N
O

T
 P

U
B

L
IS

H
E

D
 -

 A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

. 
T

E
N

G
 E

X
P

R
E

S
S

L
Y

R
E

P
R

O
D

U
C

T
IO

N
, 
O

R
 R

E
U

S
E

 I
S

 S
T

R
IC

T
L

Y
 P

R
O

H
IB

IT
E

D
.

R
E

S
P

O
N

S
IB

IL
IT

Y
 F

O
R

 T
H

E
 I

N
C

O
R

R
E

C
T

 S
C

A
L

IN
G

. 
U

N
A

U
T

H
O

R
IZ

E
D

D
IS

C
L

A
IM

S
 R

E
S

P
O

N
S

IB
IL

IT
Y

 R
E

S
U

L
T

IN
G

 F
R

O
M

 U
N

A
U

T
H

O
R

IZ
E

D
T

H
IS

 R
E

P
R

O
D

U
C

T
IO

N
 M

A
Y

 B
E

 A
T

 A
 S

IZ
E

 D
IF

F
E

R
E

N
T

 F
R

O
M

C
A

U
T

IO
N

: 
  
D

O
 N

O
T

 S
C

A
L

E
 D

R
A

W
IN

G
S

.
O

R
IG

IN
A

L
 D

O
C

U
M

E
N

T
S

. 
 T

H
E

 O
W

N
E

R
 &

 T
E

N
G

 A
S

S
U

M
E

 N
O

 
U

S
E

 O
F

 D
R

A
W

IN
G

S
 A

N
D

 N
O

T
E

S
. 

 A
U

T
H

O
R

IZ
A

T
IO

N
 M

U
S

T
 B

E
 I

N
 W

R
IT

IN
G

.

IS
S

U
E

D
 F

O
R

 C
O

N
S

T
R

U
C

T
IO

N
 -

 0
1
.1

2
.0

7

M
IC

H
IG

A
N

 P
 A

N
D

 D
C



S
V

E
-0

2
 P

R
O

P
O

S
E

D
 V

A
P

O
R

 E
X

T
R

A
C

T
IO

N
 S

Y
S

T
E

M
 D

E
T

A
IL

S

L x W

6" MDOT CLASS II SAND

971.58

972.08

972.58

973.08

973.50

5" CONCRETE SLAB

TEE CONNECTION

1’-6"

1’

1’-6"

SUBGRADE COMPACTED

TO 95% OF MDD

4" SOLID HDPE CONNECTING  PIPE

COLUMN BASE PLATE

CONCRETE FOOTING

4" PERFORATED HDPE PIPE

NOTE:

ELECTRICAL CONDUIT

(RIGID OR FLEXIBLE)

 1/2 " FLEXIBLE, CONDUIT

 

 

 

 

 

4" CAP

1’-6" TYP

3
6
"

STEEL COLUMN

90^ ELBOWS

N.T.S.

4" SOLID HDPE CONNECTING  PIPE

4
"
 S

O
L

ID
 H

D
P

E
 C

O
N

N
E

C
T

IN
G

  
P

IP
E

971.58

972.58

973.08

973.50

5" CONCRETE SLAB

6" MDOT CLASS II SAND BLANKET

972.08

1"

L x W

971.58

972.08

972.58

973.08

973.50

6" MDOT CLASS II SAND

PIPE CAP

5" CONCRETE SLAB

1"

6"

SUBGRADE COMPACTED

TO 95% OF MDD

STEEL COLUMN

6"

SUBGRADE COMPACTED

TO 95% OF MDD

8" MDOT 21AA AGGREGATE BASE

3" ASPHALT PAVEMENT

4
"

4
"

4"4"

1
2
"

12"

VARIES

(REFER TO FOUNDATION 

SCHEDULE)

N.T.S.

CC

SVE

01

ROOF

972.58

973.08

973.50

971.58

972.08

5" CONCRETE SLAB

6" MDOT CLASS II SAND

1"

GRADE BEAM

45^ ELBOWS

4" SOLID HDPE HEADER PIPE

SUBGRADE COMPACTED

TO 95% OF MDD

4
"
 G

A
L

V
A

N
IZ

E
D

  
R

IS
E

R

DETAIL ROTATED

BALL VALVE

ELECTRICAL CONDUIT

(RIGID OR FLEXIBLE)

 1/2 " FLEXIBLE, CONDUIT

 

 

 

 

 

4
"
 G

A
L

V
A

N
IZ

E
D

  
R

IS
E

R

1’-6" TYP.

DD

SVE

01

N.T.S.

BB

SVE

01

N.T.S.

AA

SVE

01

PERFORATED PIPE TERMINATION

AT THE CENTER OF THE BUILDING

TYPICAL SVE DETAIL UNDER FLOOR SLAB

4" PERFORATED HDPE PIPE

4" PERFORATED HDPE PIPE

MEMBRANE ATTACHMENT BATTEN

20’ TYP.20’ TYP.

TOP OF GRADE

N.T.S.

EE

SVE

01

SUBGRADE COMPACTED TO 95% OF MDD

SCREEN COVER ON OPENING

4" PERFORATED HDPE PIPE

4
"

4
"

4" PERFORATED HDPE PIPE

SUBGRADE COMPACTED TO 95% OF MDD

12" MDOT 6A AGGREGATE

8" MDOT 21AA AGGREGATE BASE

3" ASPHALT PAVEMENT

VENT FOR GAS DISSIPATION

N.T.S.

FF

SVE

01

6" CONC. BOLLARD 3 PER

RISER-REFER TO C2-01

FOR BOLLARD DETAIL

 

PLEASE REFER TO SVE 04 FOR

MEMBRANE TERMINATION,MEMBRANE

BOOT AND MEMBRANE ATTACHMENT 

BATTEN DETAILS

4
"
 P

E
R

F
O

R
A

T
E

D
 H

D
P

E
 P

IP
E

TEE CONNECTION

METHANE DETERMINATORS AT

TWO ADDITIONAL LOCATIONS

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE,

6 OZ. GEOTEXTILE BELOW

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE,

6 OZ. GEOTEXTILE BELOW

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE,

6 OZ. GEOTEXTILE BELOW

PARKING AREA VENT RISER DETAIL

WIND TURRET

HEADER PIPE CONNECTION TO VENT RISER WITH

METHANE/PRESSURE SENSORS AND PROVISION FOR BLOWER

FOR VENT THROUGH ROOF DETAIL, 

REFER TO SHEET P5.01

4" GALVANIZED RISER

4"X2"X4" WYE CONNECTION

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE,

6 OZ. GEOTEXTILE BELOW

DELPHIAN INFRARED METHANE DETERMINATOR

(REFER TO DESIGN DOCUMENTATION 

FOR SPECIFICATIONS)

4"X2"X4" WYE CONNECTION

PASSIVE SVE SYSTEM IN PARKING AREA

4" PERFORATED HDPE PIPE

4
"

4
"

LAB COCK WITH  1/4 " BARB HOSE CONNECTION

(FOR PORTABLE GAS MONITOR)

CONC. FOUNDATION 

SEE DETAIL TO THE RIGHT

6" MDOT CLASS II SAND 

6" MDOT 21AA AGGREGATE BASE

6" MDOT 21AA

AGGREGATE BASE

6" MDOT CLASS II 

SAND BLANKET

6" MDOT CLASS II

SAND BLANKET

STEEL COLUMN

90^ ELBOWS

4
"
 G

A
L

V
A

N
IZ

E
D

 R
IS

E
R

6" MDOT 21AA AAGREGATE BASE

MEMBRANE 

ATTACHMENT 

BATTEN

MEMBRANE

ATTACHMENT

BATTEN

COLUMN 

BASE PLATE

6" MDOT 21AA AGGREGATE BASE

6" MDOT CLASS II SAND BLANKET

WIND TURRET

ROOF

4
"
 G

A
L

V
A

N
IZ

E
D

  
R

IS
E

R

FUTURE BLOWER INSTALLATION 

(FANAM INC. MODEL-CBI 160; 

AIRFLOW-260 CFM; OPERATING 

SPEED-1725 RPM) OR EQUIVALENT

AUTO-ACTIVATED 

DAMPER

N.T.S.

FUTURE BLOWER CONNECTION

1
0
’ 

M
IN

.

4
"
 G

A
L

V
A

N
IZ

E
D

  
R

IS
E

R

4
"
 G

A
L

V
A

N
IZ

E
D

  
R

IS
E

R

ROOF

PROVISION FOR FUTURE BLOWER INSTALLATION 

(FANAM INC.’S MODEL-CBI 160; AIRFLOW-260 CFM; 

OPERATING SPEED-1725 RPM) OR EQUIVALENT

12’ MIN TO 

EDGE OF ROOF

5
’ 

M
IN

JUNCTION BOX
N.T.S.

4
"

4
"

4" PERFORATED HDPE PIPE

TYP. FOUNDATION

4
"
 G

A
L

V
A

N
IZ

E
D

  
R

IS
E

R

36" x 16" DIA SONOTUBE

FOUNDATION SLEEVE

3000 PSI CONCRETE

16"
VENT RISER

6
"

3
0

"

TOPSOIL & TURF

36"

           36"

1
0
’ 

M
IN

.

VENT FOR GAS DISSIPATION

12" MDOT 6A AGGREGATE

HH

SVE

01

FOR VENT/BLOWER DETAIL, 

REFER TO DETAIL HH

5
’-

6
"
 T

Y
P

.

FINISH GRADE 

PROVIDE POSITIVE DRAINAGE

ROOF

CEILING

FLOOR

N.T.S.

GG

SVE

01

INFRARED METHANE DETERMINATORS

C
E

IL
IN

G
 H

E
IG

H
T

 9
’-

0
"
 T

Y
P

.

R
E

F
E

R
 T

O
 A

R
C

H
IT

E
C

H
U

R
A

L
 D

A
R

W
IN

G
S

 F
O

R
 E

A
C

H
 R

O
O

M

DELPHIAN INFRARED 

METHANE DETERMINATOR

6"

LAB COCK WITH  1/4 " BARB HOSE CONNECTION

(FOR PORTABLE GAS MONITOR)

DWYER SERIES 608

DIFFERENTIAL PRESSURE 

TRANSMITTER (REFER TO 

DESIGN DOCUMENTATION 

FOR SPECIFICATIONS)

DELPHIAN INFRARED METHANE 

DETERMINATOR (REFER TO 

DESIGN DOCUMENTATION FOR 

SPECIFICATIONS)
LOCKING WIRE MESH ENCLOSURE 

FOR LOCATIONS D1 & D1B

2
1

 3
6

7
1

 0
1

R

S
c
a
le

:
R

e
v
is

io
n
s
: 

P
r
o

je
c
t:

D
a
te

: 
J
A

N
U

A
R

Y
 1

2
, 

2
0

0
7

U
S

P
S

 F
il

e
 N

u
m

b
e
r
: 

Y
8
2
4
4
1

C
o

p
y

r
i
g

h
t
 2

0
0

5
 U

n
i
t
e
d

 S
t
a
t
e
s
 P

o
s
t
a
l
 S

e
r
v

i
c
e

c

P
O

N
T

I
A

C
, 

M
I
 4

8
3
4
0
-
9
9
9
1

N
O

R
T

H
E

A
S

T
 M

E
T

R
O

7
1
1
 N

O
R

T
H

 G
L

E
N

W
O

O
D

 A
V

E
N

U
E

N
O

T
 P

U
B

L
IS

H
E

D
 -

 A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

. 
T

E
N

G
 E

X
P

R
E

S
S

L
Y

R
E

P
R

O
D

U
C

T
IO

N
, 
O

R
 R

E
U

S
E

 I
S

 S
T

R
IC

T
L

Y
 P

R
O

H
IB

IT
E

D
.

R
E

S
P

O
N

S
IB

IL
IT

Y
 F

O
R

 T
H

E
 I

N
C

O
R

R
E

C
T

 S
C

A
L

IN
G

. 
U

N
A

U
T

H
O

R
IZ

E
D

D
IS

C
L

A
IM

S
 R

E
S

P
O

N
S

IB
IL

IT
Y

 R
E

S
U

L
T

IN
G

 F
R

O
M

 U
N

A
U

T
H

O
R

IZ
E

D
T

H
IS

 R
E

P
R

O
D

U
C

T
IO

N
 M

A
Y

 B
E

 A
T

 A
 S

IZ
E

 D
IF

F
E

R
E

N
T

 F
R

O
M

C
A

U
T

IO
N

: 
  
D

O
 N

O
T

 S
C

A
L

E
 D

R
A

W
IN

G
S

.
O

R
IG

IN
A

L
 D

O
C

U
M

E
N

T
S

. 
 T

H
E

 O
W

N
E

R
 &

 T
E

N
G

 A
S

S
U

M
E

 N
O

 
U

S
E

 O
F

 D
R

A
W

IN
G

S
 A

N
D

 N
O

T
E

S
. 

 A
U

T
H

O
R

IZ
A

T
IO

N
 M

U
S

T
 B

E
 I

N
 W

R
IT

IN
G

.

IS
S

U
E

D
 F

O
R

 C
O

N
S

T
R

U
C

T
IO

N
 -

 0
1
.1

2
.0

7

M
IC

H
IG

A
N

 P
 A

N
D

 D
C



1

8

9

15

AKLU

AREA "D" AREA "A"

AREA "B"AREA "C"

KEY PLAN

LEGEND

TM

TM

AREAS OF POTENTIAL LIQUID

BOOT  MEMBRANE USE IN 

LIEU OF 60-MIL HDPE MEMBRANE

NOTE:

(1) LIQUID BOOT  TO BE APPLIED IN 

   AREAS OF LARGE # * PIPE PENETRATIONS

   (E.G. RESTROOM AREAS) IN LIEU OF

   60-MIL HDPE MEMBRANE USE.

LIMIT OF 60-MIL HDPE MEMBRANE

 

 
 

MSG

GRAPHIC SCALE

0’ 25’ 50’ 100’

DELPHIAN INFRARED METHANE DETERMINATORS (#4),

MOUNTED ON CEILING [REFER TO DESIGN DOCUMENTATION

FOR PRODUCT/INSTALLATION SPECIFICATIONS]

ADDITIONAL METHANE DETERMINATORS (#12)

REQUESTED BY URS/USPS.  MAY BE OMITTED IF

SUFFICIENT VENTILATION IS PROVIDED BY TENG

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

  

C

C

AA

D

D

E

E

BB

HEADER PIPE CONNECTION TO VENT RISER WITH 

METHANE/PRESSURE SENSOR AND BLOWER (QTY. 4)

ADDITIONAL HEADER PIPE CONNECTION WITH 

METHANE/PRESSURE SENSOR (QTY. 2)

D1

D1A

D1B

D4

D3

D1

D1A

D2

ENUNCIATOR PANEL LOCATION

71

56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0" 56’-0"

25’-0" 25’-0"

14’-11"

24’-8"

56’-0" 8’-5"

U S R QT P N M L K J H G F E D C B A.5 A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

14.2

15

1.7

AA

0.5

0.4

G.5H.5K.5 J.5L.5M.5

L.4 K.6 H.4 G.6

X

DN

XXXXXXXXXXXXXXX

28

38

5 20 21 21 16

52

813 TOTAL LOCKERS

29

38 45

17

6

830 TOTAL LOCKERS

5452 52 52 52 52 54 54 54 54 54 54 54 54 54 54 5448 54 5448

30

RAMP

 
B

6.02A

 

 

 

 

54

26

12

 

78 LOCKERS

118 LOCKERS

35 LOCKERS

STAGING 

DISPATCH 

715 SQFT

FORM 3579 

270 SQFT

FORM 3547 

225 SQFT

120  

SQFT

SUPV

Wkg. MailWkg. MailWkg. MailWkg. MailWkg. MailWkg. Mail

OSW WKS

INCOMING

STAGING 
750 SQFT

Wkg. Mail

2

8

A10.03

8

A10.03

G2-4-8A

10 A10.02

TYP.

8

A10.03

8

A10.03

9

A10.03
TYP.

9

A10.03
TYP.

9

A10.03
TYP.

9

A10.03
TYP.

DTE

MAIN

MAIN

TRANSFORMER MAINMAIN
MV SWGR D

TRANSFORMER

TRANSFORMER MAINSUBSTATION SDTRANSFORMERMAIN

10

A10.03
TYP.

10

A10.03
TYP.

10

A10.03
TYP.

1 3

4

2

1

1

9

8

7
6

5

10

IPSS WKS

PARS MDDDSNRPCNDSS

2
1

 3
6

7
1

 0
1

R

S
c
a
le

:
R

e
v
is

io
n
s
: 

P
r
o

je
c
t:

D
a
te

: 
J
A

N
U

A
R

Y
 1

2
, 

2
0

0
7

U
S

P
S

 F
il

e
 N

u
m

b
e
r
: 

Y
8
2
4
4
1

C
o

p
y

r
i
g

h
t
 2

0
0

5
 U

n
i
t
e
d

 S
t
a
t
e
s
 P

o
s
t
a
l
 S

e
r
v

i
c
e

c

P
O

N
T

I
A

C
, 

M
I
 4

8
3
4
0
-
9
9
9
1

N
O

R
T

H
E

A
S

T
 M

E
T

R
O

7
1
1
 N

O
R

T
H

 G
L

E
N

W
O

O
D

 A
V

E
N

U
E

N
O

T
 P

U
B

L
IS

H
E

D
 -

 A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

. 
T

E
N

G
 E

X
P

R
E

S
S

L
Y

R
E

P
R

O
D

U
C

T
IO

N
, 
O

R
 R

E
U

S
E

 I
S

 S
T

R
IC

T
L

Y
 P

R
O

H
IB

IT
E

D
.

R
E

S
P

O
N

S
IB

IL
IT

Y
 F

O
R

 T
H

E
 I

N
C

O
R

R
E

C
T

 S
C

A
L

IN
G

. 
U

N
A

U
T

H
O

R
IZ

E
D

D
IS

C
L

A
IM

S
 R

E
S

P
O

N
S

IB
IL

IT
Y

 R
E

S
U

L
T

IN
G

 F
R

O
M

 U
N

A
U

T
H

O
R

IZ
E

D
T

H
IS

 R
E

P
R

O
D

U
C

T
IO

N
 M

A
Y

 B
E

 A
T

 A
 S

IZ
E

 D
IF

F
E

R
E

N
T

 F
R

O
M

C
A

U
T

IO
N

: 
  
D

O
 N

O
T

 S
C

A
L

E
 D

R
A

W
IN

G
S

.
O

R
IG

IN
A

L
 D

O
C

U
M

E
N

T
S

. 
 T

H
E

 O
W

N
E

R
 &

 T
E

N
G

 A
S

S
U

M
E

 N
O

 
U

S
E

 O
F

 D
R

A
W

IN
G

S
 A

N
D

 N
O

T
E

S
. 

 A
U

T
H

O
R

IZ
A

T
IO

N
 M

U
S

T
 B

E
 I

N
 W

R
IT

IN
G

.

IS
S

U
E

D
 F

O
R

 C
O

N
S

T
R

U
C

T
IO

N
 -

 0
1
.1

2
.0

7

M
IC

H
IG

A
N

 P
 A

N
D

 D
C



N.T.S.

N.T.S.

CONCRETE WALL

 1/4 " x 2" HDPE

BATTEN BAR

 1/4 " x 2" - "ZAMAC"

142SS ANCHOR PIN

 1/4 " x 2" NEOPRENE GASKET

N.T.S.

6" MDOT CLASS II SAND

6" MDOT CLASS II SAND BLANKET

971.58

972.08

972.58

973.08

973.50

1’-5"

L x W

5" CONCRETE SLAB

1’-4 1/2 "

1’

5"

TOP OF SLAB ON GRADE

ELEVATION ‘0’-0"

TOP OF PIER (U.N.O.)

ELEVATION -1’-0"

TOP OF GRADE

ELEVATION -4’-2"

TOP OF FOOTING

SEE SCHEDULE

MEMBRANE

ELEVATION -1’-5"

CONCRETE PIER SEE TYPICAL

EXTERIOR FOOTING FOR DETAIL

COLUMN AND BASE PLATE

REFER TO COLUMN SCHEDULE

2"x4" SHEAR KEY AND WATER STOP

2"x4" SHEAR KEY AND WATER STOP

EDGE OF POCKET EQUAL TO CONSTRUCTION JOINT

N.T.S.

L x W

6" MDOT CLASS II SAND

971.58

972.08

972.58

973.08

973.50

5" CONCRETE SLAB

8" DRAIN PIPE

AA

R
O

O
F

1’

1’-6"

TOP OF SLAB ON GRADE

ELEVATION ‘0’-0"

PIPE INVERT

ELEVATION ‘2’-10"

TOP OF FOOTING

ELEVATION -3’-2"

N.T.S.

TOP OF SLAB ON GRADE

ELEVATION ‘0’-0"

TOP OF FOOTING

ELEVATION  1’-5"

L x W

6" MDOT CLASS II SAND

971.58

972.08

972.58

973.08

973.50

5" CONCRETE SLAB

1’-6" TYP

D

MEMBRANE

ELEVATION ‘2’-10"

6" MDOT CLASS II SAND

971.58

972.08

972.58

973.08

973.50

1’-5"

L x W

5" CONCRETE SLAB

1’-4 1/2 "

1’

5"

FINISHED GRADE

TRENCH

SAND BACKFILL

TRENCH DAM

PIPE OR CONDUIT

4" MIN.

TRENCH

WIDTH

TRENCH DAM

SAND BACKFILL

PIPE OR CONDUIT

BACKFILL BELOW SLAB LEVEL

PLAN VIEW:

SECTION:

6" MDOT CLASS II

SAND BLANKET

N.T.S.

N.T.S.

6" MDOT CLASS II SAND

6" MDOT CLASS II SAND BLANKET

971.58

972.08

972.58

973.08

973.50

1’-9 1/2 "

5" CONCRETE SLAB

1’

TOP OF SLAB ON GRADE

ELEVATION ‘0’-0"

1’

3’-6"

4-#5 SKIN (TYPICAL)

TIES #4 @ 18" (TYPICAL)

 1/4 "x2" CLOSED CELL NEOPRENE GASKET

WITH ADHESIVE ON BOTH SIDES

(SHOWN UNCOMPRESSED)

1  3/4 "x 1/4 " SELF-TAPPING SCREW

972.08

972.58

973.08

973.50
5" CONCRETE SLAB

6" MDOT CLASS II SAND BLANKET
6" MDOT CLASS II SAND BLANKET

971.58

6" MDOT CLASS II SAND

GAS TIGHT BOOT

POLYPROPYLENE CABLE AT

2" ABOVE BAR PENETRATION

3" MIN. COLLAR

EXTENDS INTO CONCRETE

3" MIN.

N.T.S.N.T.S.

6" MDOT CLASS II SAND

6" MDOT CLASS II SAND BLANKET

971.58

972.08

972.58

973.08

973.50

1’-5"

L x W

1’

1’-6"

5" CONCRETE SLAB

3’-6"

1’-4 1/2 "

1’

5"

MEMBRANE TERMINATION AT EXTERIOR FOOTING

SVE

04

BB

SVE

04

CC

SVE

04

DD

SVE

04

EE

SVE

04

FF

SVE

05

S
V

E
-0

4
 M

E
M

B
R

A
N

E
 D

E
T

A
IL

S

MEMBRANE TERMINATION AT GRADE BEAM

1’-6"

1’

6" MDOT CLASS II 

SAND BLANKET

SUBGRADE COMPACTED

TO 95% OF MDD

NON-STRUCTURAL

SECONDARY POUR

30"

MEMBRANE TERMINATION

AT INTERIOR COLUMN W/DRAIN

MEMBRANE 

ATTACHMENT

BATTEN

SUBGRADE COMPACTED

TO 95% OF MDD

GRADE BEAM

MEMBRANE 

ATTACHMENT

BATTEN

SUBGRADE COMPACTED

TO 95% OF MDD

EXTERIOR PIER AT LOADING DOCK

SUBGRADE COMPACTED

TO 95% OF MDD

MEMBRANE 

ATTACHMENT BATTEN 

REFER TO THIS SHEET

DETAIL FF BELOW 

6" MDOT CLASS II 

SAND BLANKET

SUBGRADE COMPACTED

TO 95% OF MDD

60 MIL HDPE MEMBRANE

 MEMBRANE ATTACHMENT BATTEN

MEMBRANE/LIQUID BOOT MEMBRANE TRANSITION 

 1/4 " X 2" HDPE BATTEN STRIP

TYPICAL MEMBRANE BOOT AT PIPE/CONDUIT PENETRATION

SUBGRADE COMPACTED TO 95% OF MDD

EXTRUSION WELD

3’-6"

SUBGRADE COMPACTED

TO 95% OF MDD

MEMBRANE ATTACHMENT

BATTEN

STEEL COLUMN

GRADE BEAM

1
’-

0
"

6" MINIMUM

COMPACTED STONE

STEEL COLUMN

MEMBRANE TERMINATION

AT STANDARD INTERIOR COLUMN

MEMBRANE 

BATTEN

ATTACHMENT

60 MIL HDPE MEMBRANE

LIQUID BOOT MEMBRANE

TRENCH DAM AT EXTERIOR FOOTING (FOR UTILITIES 

PENETRATING BUILDING FOOTPRINT BELOW LINER GRADE)

12 OZ. GEOTEXTILE

60 MIL HDPE MEMBRANE

6 OZ. GEOTEXTILE

6" MDOT CLASS II SAND

TRENCH DAM

LENGTH - 3’

TRENCH DAM

LENGTH - 3’

FINISHED GRADE

S
V

E
-0

4
 M

E
M

B
R

A
N

E
 D

E
T

A
IL

S

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE

& 6 OZ. GEOTEXTILE BELOW

W/ BATTEN ATTACHMENT

6" MDOT 21AA

AGGREGATE BASE

MEMBRANE ATTACHMENT

BATTEN

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE

& 6 OZ. GEOTEXTILE BELOW

W/ BATTEN ATTACHMENT

6" MDOT 21AA AGGREGATE BASE

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE

& 6 OZ. GEOTEXTILE BELOW

6" MDOT 21AA AGGRGATE BASE

6" MDOT 21AA AGGREGATE BASE

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE

& 6 OZ. GEOTEXTILE BELOW

W/ BATTEN ATTACHMENT
6" MDOT 21AA AGGREGATE BASE

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE

& 6 OZ. GEOTEXTILE BELOW

W/ BATTEN ATTACHMENT

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE

& 6 OZ. GEOTEXTILE BELOW

W/ BATTEN ATTACHMENT

6" MDOT 21AA AGGREGATE BASE

6" MDOT 21AA AGGREGATE BASE

60 MIL HDPE MEMBRANE

12 OZ. GEOTEXTILE ABOVE

& 6 OZ. GEOTEXTILE BELOW

W/ BATTEN ATTACHMENT

1.5’ TO COLUMN CENTER

12" TYP

1.5’ FROM CENTER

OF COLUMN

BEAD OF LIQUID BOOT AT 

MEMBRANE TRANSITION
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TRENCH DAM SHALL BE CONSTRUCTED OF ONE OF THE FOLLOWING:

   A. BENTONITE CEMENT SLURRY MIXTURE OF 4% TYPE II CEMENT AND 

        2% POWDERED BENTONITE.

   B. COMPACTED NATIVE COHESIVE SOILS BACKFILL, COMPACTEDAT 

        LEAST 90% RELATIVE COMPACTION IN ACCORDANCE WITH ASTM D-1557.

   C. CCONCRETEMIXES OTHER THAN BENTONITE CEMENT SLURRY MAY BE 

        USED PROVIDED CONDUIT OR PIPING IS WRAPPED WITH HIGH DENSITY 

        PVC FOAM TAPE, CLOSED CELLS, ADHESIVE BACKED,  1/4 " THICK BY 1/2 " 

        WIDE, APPLIED TO CLEAR SURFACE WITH ENDS BUTTED TOGETHER AT 

        LOCATIONS IN TRENCH DAM.
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