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October 10, 2012 
 
New York City Office of Environmental Remediation 
City Voluntary Cleanup Program 
c/o Shaminder Chawla 
100 Gold Street, 2nd Floor 
New York, NY 10038 
 
 
Re: 13CVCP083M 
            545-551 West 48th Street & 534-542 West 49th Street 

Remedial Action Work Plan (RAWP) Stipulation List 
  
 
Dear Mr. Chawla: 
Environmental Business Consultants hereby submits a remedial action work plan (rawp) stipulation 
list for the site to the New York City Office of Environmental Remediation (OER) on behalf of. 
This letter serves as an addendum to the RAWP to stipulate additional content, requirements, and 
procedures that will be followed during the site remediation. The contents of this list are added to 
the RAWP and will supersede the content in the RAWP where there is a conflict in purpose or 
intent. The additional requirements/procedures include the following stipulation list below: 
 

1. The criterion attached in Appendix 1 will be utilized if additional petroleum containing 
tank or vessel is identified during the remedial action or subsequent redevelopment 
excavation activities.  All petroleum spills will be reported to the NYSDEC hotline as 
required by applicable laws and regulations.  This contingency plan is designed for heating 
oil tanks and other small or moderately sized storage vessels.  If larger tanks, such as 
gasoline storage tanks are identified, OER will be notified before this criterion is utilized. 
 

2. A pre-construction meeting is required prior to start of remedial excavation work at the site. 
A pre-construction meeting will be attended by OER, the consultant, and the developer’s 
representative or excavation/general contractor. 

 
3. A CD containing the final RAWP including this approved Stipulation List will be placed in 

the library that constitutes the primary public repository for project documents. 
 

4. Signage for the project will include a sturdy placard mounted in a publically accessible 
right of way to building and other permits signage will consist of  the NYC VCP 
Information Sheet (attached Appendix 2) announcing the remedial action. The Information 
sheet will be laminated and permanently affixed to the placard. 
 

5. This NYC VCP project involving the removal and transportation of hazardous waste may 
be subject to the New York state Department of Environmental Conservation’s Special 
Assessment Tax (ECL 27-0923) and Hazardous Waste Regulatory Fees (ECL 72-00402). 
See DEC’s website for more information:  http://www.dec.ny.gov/chemical/9099.html.  

 
6. The recommended Alternative removes all fill /soil at the Site to the bedrock surface. 

However if any soil were to remain, end-point sampling would be performed in accordance 
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with section 4.2 of the RAWP to evaluate the performance of the remedy with respect to 
attainment of Track 1 SCOs.   

 
7. A waterproofing membrane will be installed as part of development of the building 

foundation, since the basement level slab will be installed below the water table surface. 
The waterproofing membrane will be the Preprufe 300R system as manufactured by Grace 
or an approved equivalent system. Preprufe 300 is a 1.2 mm (0.046 in) thick HDPE film 
with a pressure sensitive adhesive that bonds to poured concrete. Specifications are 
provided in Appendix 3. 
 

8. Backfilling material must achieve Track I Unrestricted Use SCOs if Track I is achieve at 
the site.  If a Track IV remedy is achieved, clean fill soil analytical data must be lower than 
Restricted Residential SCOs and Groundwater Protection Standards from Part 375.  
Imported Backfill Limits from DER-10 are included in Appendix 4. 
 

9. The planned route on local roads for trucks leaving the Site is provided in Attachment D of 
the RAWP ans is as follows: proceed west on W. 49th Street (1-way) 1-block to 11th 
Avenue, turn left onto 11th Avenue (2-way) heading south to W.40th Street. Turn left 
heading east on W.40th 1 block to the Lincoln tunnel entrance. Turn right onto the Lincoln 
tunnel entrance and proceed to the tunnel exit at Rt 495. Continue on Rt 495 to Rt 1 or 
Interstate 95. 
 

10. Dewatering will be performed in full compliance with applicable laws, rules and 
regulations. 
 

11. Two additional groundwater monitoring wells will be installed post-demolition of onsite 
buildings.  

 
 
Very Truly Yours, 
Environmental Business Consultants   

          
Kevin Brussee 
 
cc: B. Gribble, OER  
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Appendix 1 
Generic Procedures for Management of 

Underground Storage Tanks  
identified under the NYC BCP 
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Prior to Tank removal, the following procedures should be followed: 
 

 Remove all fluid to its lowest draw-off point. 
 Drain and flush piping into the tank. 
 Vacuum out the “tank bottom” consisting of water product and sludge. 
 Dig down to the top of the tank and expose the upper half. 
 Remove the fill tube and disconnect the fill, gauge, product, vent lines and pumps. Cap 

and plug open ends of lines. 
 Temporarily plug all tank openings, complete the excavation, remove the tank and 

place it in a secure location. 
 Render the tank safe and check the tank atmosphere to ensure that petroleum vapors 

have been satisfactorily purged from the tank. 
 Clean tank or remove to storage yard for cleaning. 
 If the tank is to be moved, it must be transported by licensed waste transporter. Plug 

and cap all holes prior to transport leaving a 1/8 inch vent hole located at the top of the 
tank during transport. 

 After cleaning, the tank must be made acceptable for disposal at a scrap yard, cleaning 
the tanks interior with a high pressure rinse and cutting the tank in several pieces. 

 
During the tank and pipe line removal, the following field observations should be made and 
recorded: 
 

 A description and photographic documentation of the tank and pipe line condition 
(pitting, holes, staining, leak points, evidence of repairs, etc.). 

 Examination of the excavation floor and sidewalls for physical evidence of 
contamination (odor, staining, sheen, etc.). 

 Periodic field screening (through bucket return) of the floor and sidewalls of the 
excavation, with a calibrated photoionization detector (PID). 

 
Impacted Soil Excavation Methods                                                                                               
 
The excavation of the impacted soil will be performed following the removal of the existing 
tanks. Soil excavation will be performed in accordance with the procedures described under 
Section 5.5 of Draft DER-10 as follows: 
 

 A description and photographic documentation of the excavation. 
 Examination of the excavation floor and sidewalls for physical evidence of 

contamination (odor, staining, sheen, etc.). 
 Periodic field screening (through bucket return) of the floor and sidewalls of the 

excavation, with calibrated photoionization detector (PID). 
 
Final excavation depth, length, and width will be determined in the field, and will depend on 
the horizontal and vertical extent of contaminated soils as indentified through physical 
examination (PID response, odor, staining, etc.). Collection of verification samples will be 
performed to evaluate the success of the removal action as specified in this document. 
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The following procedure will be used for the excavation of impacted soil (as necessary and 
appropriate): 
 

 Wear appropriate health and safety equipment as outlined in the Health and Safety 
Plan. 

 Prior to excavation, ensure that the area is clear of utility lines or other obstructions. 
Lay plastic sheeting on the ground next to the area to be excavated. 

 Using a rubber-tired backhoe or track mounted excavator, remove overburden soils and 
stockpile, or dispose of, separate from the impacted soil. 

 If additional UST’s are discovered, the NYSDEC will be notified and the best course of 
action to remove the structure should be determined in the field. This may involve the 
continued trenching around the perimeter to minimize its disturbance. 

 If physically contaminated soil is present (e.g., staining, odors, sheen, PID response, 
etc.) an attempt will be made to remove it, to the extent not limited by the site 
boundaries or the bedrock surface. If possible, physically impacted soil will be removed 
using the backhoe or excavator, segregated from clean soils and overburden, and staged 
on separated dedicated plastic sheeting or live loaded into trucks from the disposal 
facility. Removal of the impacted soils will continue until visibly clean material is 
encountered and monitoring instruments indicate that no contaminants are present. 

 Excavated soils which are temporarily stockpiled on-site will be covered with tarp 
material while disposal options are determined. Tarp will be checked on a daily basis 
and replaced, repaired or adjusted as needed to provide full coverage. The sheeting will 
be shaped and secured in such a manner as to drain runoff and direct it toward the 
interior of the property. 

 
Once the site representative and regulatory personnel are satisfied with the removal effort, 
verification of confirmatory samples will be collected from the excavation in accordance with 
DER-10. 
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Appendix 2 
Signage 
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NYC Voluntary Cleanup Program 
This property is enrolled in the New York City Voluntary 
Cleanup Program for environmental remediation. This is 
a voluntary program administered by the NYC Office of 

Environmental Remediation.  
For more information, log on to: 

www.nyc.gov/oer 
 

 
 

If you have questions or would like more information, please 
contact: 

 
 

Shaminder Chawla at (212) 788-8841  
or email us at brownfields@cityhall.nyc.gov 

545-551 West 48th Street & 534-542 West 49th Street  
Site #: 13CVCP083M 
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Appendix 3 
Waterproofing Membrane Specifications 

 



PREPRUFE® 300R & 160R
Pre-applied waterproofing membranes that bond
integrally to poured concrete for use below slabs or
behind basement walls on confined sites

Grace Below Grade Waterproofing

Advantages
• Forms a unique continuous adhesive bond to

concrete poured against it—prevents water migra-
tion and makes it unaffected by ground settlement
beneath slabs

• Fully-adhered watertight laps and detailing
• Provides a barrier to water, moisture and gas—
physically isolates the structure from the surrounding
ground

• BBA Certified for basement Grades 2, 3, & 4 to 
BS 8102:1990

• Zero permeance to moisture
• Solar reflective—reduced temperature gain
• Simple and quick to install—requiring no priming
or fillets

• Can be applied to permanent formwork—allows
maximum use of confined sites

• Self protecting—can be trafficked immediately after
application and ready for immediate placing of rein-
forcement

• Unaffected by wet conditions—cannot activate
prematurely

• Inherently waterproof, non-reactive system:
• not reliant on confining pressures or hydration
• unaffected by freeze/thaw, wet/dry cycling

• Chemical resistant—effective in most types of soils
and waters, protects structure from salt or sulphate
attack

Description
Preprufe® 300R & 160R membranes are unique compos-
ite sheets comprising a thick HDPE film, an aggressive
pressure sensitive adhesive and a weather resistant
protective coating.
Unlike conventional non-adhering membranes, which
are vulnerable to water ingress tracking between the
unbonded membrane and structure, the unique Preprufe
bond to concrete prevents ingress or migration of water
around the structure.
The Preprufe R System includes:
• Preprufe 300R—heavy-duty grade for use below
slabs and on rafts (i.e. mud slabs). Designed to accept
the placing of heavy reinforcement using conven-
tional concrete spacers.

• Preprufe 160R—thinner grade for blindside, zero
property line applications against soil retention
systems.

• Preprufe Tape LT—for covering cut edges, roll
ends, penetrations and detailing (temperatures
between 25°F (-4°C) and 86°F (+30°C)).

• Preprufe Tape HC—as above for use in Hot
Climates (minimum 50°F (10°C)).

• Bituthene® Liquid Membrane—for sealing around
penetrations, etc.

• Adcor™ ES—waterstop for joints in concrete walls
and floors

• Preprufe Tieback Covers—preformed cover for soil
retention wall tieback heads

• Preprufe Preformed Corners—preformed inside
and outside corners

Preprufe 300R & 160R membranes are applied either
horizontally to smooth prepared concrete, carton forms
or well rolled and compacted earth or crushed stone
substrate; or vertically to permanent formwork or adjoin-
ing structures. Concrete is then cast directly against the
adhesive side of the membranes. The specially devel-
oped Preprufe adhesive layers work together to form a
continuous and integral seal to the structure. 
Preprufe can be returned up the inside face of slab form-
work but is not recommended for conventional
twin-sided formwork on walls, etc. Use Bituthene self-
adhesive membrane or Procor® fluid applied membrane
to walls after removal of formwork for a fully bonded
system to all structural surfaces. 

Drawings are for illustration purposes only. 
Please refer to graceconstruction.com for specific application details.97/3325

Watertight and grout tight sealed laps

Slab formwork

Selvedge

Selvedge Adhesive surface of Preprufe
300R/160R Membrane

Watertight details



Installation
The most current application instructions, detail 
drawings and technical letters can be viewed at 
graceconstruction.com. For other technical information
contact your local Grace representative.
Preprufe 300R & 160R membranes are supplied in
rolls 4 ft (1.2 m) wide, with a selvedge on one side to
provide self-adhered laps for continuity between rolls.
The rolls of Preprufe Membrane and Preprufe Tape are
interwound with a disposable plastic release liner
which must be removed before placing reinforcement
and concrete.
Substrate Preparation
All surfaces—It is essential to create a sound and solid
substrate to eliminate movement during the concrete
pour. Substrates must be regular and smooth with no
gaps or voids greater than 0.5 in. (12 mm). Grout
around all penetrations such as utility conduits, etc. for
stability (see Figure 1).
Horizontal—The substrate must be free of loose
aggregate and sharp protrusions. Avoid curved or
rounded substrates. When installing over earth or
crushed stone, ensure substrate is well compacted to
avoid displacement of substrate due to traffic or
concrete pour. The surface does not need to be dry, but
standing water must be removed.
Vertical—Use concrete, plywood, insulation or other
approved facing to sheet piling to provide support to
the membrane. Board systems such as timber lagging
must be close butted to provide support and not more
than 0.5 in. (12 mm) out of alignment.
Membrane Installation
Preprufe can be applied at temperatures of 25°F (-4°C)
or above. When installing Preprufe in cold or marginal
weather conditions 55°F (<13°C) the use of Preprufe
Tape LT is recommended at all laps and detailing.
Preprufe Tape LT should be applied to clean, dry
surfaces and the release liner must be removed imme-
diately after application. Alternatively, Preprufe Low
Temperature (LT) is available for low temperature
condition applications. Refer to Preprufe LT data sheet
for more information.
Horizontal substrates—Place the membrane HDPE
film side to the substrate with the clear plastic release
liner facing towards the concrete pour. End laps should
be staggered to avoid a build up of layers. Leave
plastic release liner in position until overlap procedure
is completed (see Figure 2). 
Accurately position succeeding sheets to overlap the
previous sheet 3 in. (75 mm) along the marked
selvedge. Ensure the underside of the succeeding sheet
is clean, dry and free from contamination before
attempting to overlap. Peel back the plastic release liner
from between the overlaps as the two layers are bonded
together. Ensure a continuous bond is achieved without
creases and roll firmly with a heavy roller. Completely
remove the plastic liner to expose the protective coating.
Any initial tack will quickly disappear.
Refer to Grace Tech Letter 15 for information on 
suitable rebar chairs for Preprufe.
Vertical substrates—Mechanically fasten the
membrane vertically using fasteners appropriate to the
substrate with the the clear plastic release liner facing
towards the concrete pour. The membrane may be
installed in any convenient length. Fastening can be
made through the selvedge using a small and low
profile head fastener so that the membrane lays flat and
allows firmly rolled overlaps. Immediately remove the
plastic release liner. 
Ensure the underside of the succeeding sheet is clean,
dry and free from contamination before attempting to

overlap. Roll firmly to ensure a watertight seal. 
Roll ends and cut edges—Overlap all roll ends and cut
edges by a minimum 3 in. (75 mm) and ensure the area
is clean and free from contamination, wiping with a
damp cloth if necessary. Allow to dry and apply
Preprufe Tape LT (or HC in hot climates) centered over
the lap edges and roll firmly (see Figure 3). Immediately
remove printed plastic release liner from the tape.
Details
Refer to Preprufe Field Application Manual, Section V
Application Instructions or visit graceconstruction.com.
This manual gives comprehensive guidance and 
standard details.
Membrane Repair
Inspect the membrane before installation of reinforce-
ment steel, formwork and final placement of concrete.
The membrane can be easily cleaned by power washing
if required. Repair damage by wiping the area with a
damp cloth to ensure the area is clean and free from
dust, and allow to dry. Repair small punctures (0.5 in.
(12 mm) or less) and slices by applying Preprufe Tape
centered over the damaged area and roll firmly. Remove
the release liner from the tape. Repair holes and large
punctures by applying a patch of Preprufe membrane,
which extends 6 in. (150 mm) beyond the damaged
area. Seal all edges of the patch with Preprufe Tape,
remove the release liner from the tape and roll firmly.
Any areas of damaged adhesive should be covered with
Preprufe Tape. Remove printed plastic release liner
from tape. Where exposed selvedge has lost adhesion or
laps have not been sealed, ensure the area is clean and
dry and cover with fresh Preprufe Tape, rolling firmly.
Alternatively, use a hot air gun or similar to activate
adhesive and firmly roll lap to achieve continuity.
Pouring of Concrete
Ensure the plastic release liner is removed from all 
areas of Preprufe membrane and tape.
It is recommended that concrete be poured within 
56 days (42 days in hot climates) of application of the
membrane. Following proper ACI guidelines, concrete
must be placed carefully and consolidated properly to
avoid damage to the membrane. Never use a sharp
object to consolidate the concrete.
Removal of Formwork
Preprufe membranes can be applied to removable form-
work, such as slab perimeters, elevator and lift pits, etc.
Once the concrete is poured the formwork must remain
in place until the concrete has gained sufficient
compressive strength to develop the surface bond.
Preprufe membranes are not recommended for conven-
tional twin-sided wall forming systems.
A minimum concrete compressive strength of 1500 psi
(10 N/mm2) is recommended prior to stripping form-
work supporting Preprufe membranes. Premature
stripping may result in displacement of the membrane
and/or spalling of the concrete. 
Refer to Grace Tech Letter 17 for information on
removal of formwork for Preprufe.

Figure 1

Figure 2

Figure 3
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Detail Drawings
Details shown are typical illustrations and not
working details. For a list of the most current
details, visit us at graceconstruction.com. 
For technical assistance with detailing and
problem solving please call toll free at 
866-333-3SBM (3726).

3

1
3

1

8or7

5

5

1

3

3

4 in. (100 mm)
minimum 4 in. (100 mm)

minimum

9

10

9

5

9

6

9

6

9



www.graceconstruction.com
For technical assistance call toll free at 866-333-3SBM (3726)

Adcor is a trademark and Preprufe, Bituthene and Hydroduct are registered trademarks of W. R. Grace & Co.–Conn.
Procor is a U.S. registered trademark of W. R. Grace & Co.–Conn., and is used in Canada under license from PROCOR LIMITED.
We hope the information here will be helpful. It is based on data and knowledge considered to be true and accurate and is offered for the users’
consideration, investigation and verification, but we do not warrant the results to be obtained. Please read all statements, recommendations or
suggestions in conjunction with our conditions of sale, which apply to all goods supplied by us. No statement, recommendation or suggestion is
intended for any use which would infringe any patent or copyright. W. R. Grace & Co.–Conn., 62 Whittemore Avenue, Cambridge, MA 02140. 
In Canada, Grace Canada, Inc., 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6.
This product may be covered by patents or patents pending. Copyright 2012. W. R. Grace & Co.–Conn.
PF-111H Printed in U.S.A. 07/12 FA/PDF

Physical Properties
Property Typical Value 300R Typical Value 160R Test Method
Color white white
Thickness 0.046 in. (1.2 mm) 0.032 in. (0.8 mm) ASTM D3767
Lateral Water Migration Pass at 231 ft (71 m) of Pass at 231 ft (71 m) of ASTM D5385, modified1

Resistance hydrostatic head pressure hydrostatic head pressure
Low temperature flexibility Unaffected at -20°F (-29°C) Unaffected at -20°F (-29°C) ASTM D1970
Resistance to hydrostatic 231 ft (71 m) 231 ft (71 m) ASTM D5385, 
head modified2

Elongation 500% 500% ASTM D412, modified3

Tensile strength, film 4000 psi (27.6 MPa) 4000 psi (27.6 MPa) ASTM D412
Crack cycling at -9.4°F Unaffected, Pass Unaffected, Pass ASTM C836
(-23°C), 100 cycles
Puncture resistance 221 lbs (990 N) 100 lbs (445 N) ASTM E154
Peel adhesion to concrete 5 lbs/in. (880 N/m) 5 lbs/in. (880 N/m) ASTM D903, modified4

Lap peel adhesion 5 lbs/in. (880 N/m) 5 lbs/in. (880 N/m) ASTM D1876, modified5

Permeance to water 0.01 perms 0.01 perms ASTM E96, method B
vapor transmission (0.6 ng/(Pa x s x m2)) (0.6 ng/(Pa x s x m2))
Water absorption 0.5% 0.5% ASTM D570

Footnotes:
1. Lateral water migration resistance is tested by casting concrete against membrane with a hole and subjecting the membrane to hydrostatic head pressure with
water. The test measures the resistance of lateral water migration between the concrete and the membrane.

2. Hydrostatic head tests of Preprufe Membranes are performed by casting concrete against the membrane with a lap. Before the concrete cures, a 0.125 in. 
(3 mm) spacer is inserted perpendicular to the membrane to create a gap. The cured block is placed in a chamber where water is introduced to the
membrane surface up to the head indicated.

3. Elongation of membrane is run at a rate of 2 in. (50 mm) per minute.
4. Concrete is cast against the protective coating surface of the membrane and allowed to properly dry (7 days minimum). Peel adhesion of membrane to
concrete is measured at a rate of 2 in. (50 mm) per minute at room temperature.

5. The test is conducted 15 minutes after the lap is formed (per Grace published recommendations) and run at a rate of 2 in. (50 mm) per minute.

Supply
Dimensions (Nominal) Preprufe 300R Membrane Preprufe 160R Membrane Preprufe Tape (LT or HC*)
Thickness 0.046 in. (1.2 mm) 0.032 in. (0.8 mm)
Roll size 4 ft x 98 ft (1.2 m x 30 m) 4 ft x 115 ft (1.2 m x 35 m) 4 in. x 49 ft (100 mm x 15 m)
Roll area 392 ft2 (36 m2) 460 ft2 (42 m2)
Roll weight 108 lbs (50 kg) 92 lbs (42 kg) 4.3 lbs (2 kg)
Minimum side/end laps 3 in. (75 mm) 3 in. (75 mm) 3 in. (75 mm)
* LT denotes Low Temperature (between 25°F (-4°C) and 86°F (+30°C))
HC denotes Hot Climate (50°F (>+10°C))
Ancillary Products

Bituthene Liquid Membrane—1.5 US gal (5.7 liter) or 4 US gal (15.1 liter)

Specification Clauses
Preprufe 300R or 160R shall be applied with its adhe-
sive face presented to receive fresh concrete to which it
will integrally bond. Only Grace Construction Products
approved membranes shall be bonded to Preprufe
300R/160R. All Preprufe 300R/160R system materials
shall be supplied by Grace Construction Products, and
applied strictly in accordance with their instructions.
Specimen performance and formatted clauses are also
available.

NOTE: Use Preprufe Tape to tie-in Procor with Preprufe.
Health and Safety
Refer to relevant Material Safety data sheet. Complete
rolls should be handled by a minimum of two persons.
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PRE-APPLIED SHEET MEMBRANE WATERPROOFING 
071324-1 

 

 
Section 071324 

Pre-Applied Sheet Membrane Waterproofing 
 

PART 1 — GENERAL 
1.01 SUMMARY 

A. The Work of this Section includes, but is not limited to, pre-applied sheet membrane 
waterproofing that forms an integral bond to poured concrete for the following applications: 

1. Vertical Applications:  Membrane applied against soil retention system prior to 
placement of concrete foundation walls; 

2. Horizontal Applications:  Membrane applied on prepared subbase prior to placement of 
concrete slabs. 

B. Related sections include, but are not limited to, the following: 

1. Section 031000 - Concrete Forming 

2. Section 312000 – Earth Moving 

3. Section 031500 – Concrete Accessories 

4. Section 031500 – Hydrophilic Waterstop 

5. Section 316200 - Driven Piles 

6. Section 316400 - Caissons 

1. Section 032000 - Concrete Reinforcing 

2. Section 033000 – Cast-In-Place Concrete 

NOTE TO SPECIFIER: For vertical applications, coordinate with concrete formwork section to 
require one-sided wall forming system to minimize punctures to the sheet membrane waterproofing 
during formwork installation. 

 

1.02 SUBMITTALS 

A. Submit manufacturer’s product data, installation instructions and membrane samples for 
approval. 

 

1.03 REFERENCE STANDARDS 

A. The following standards and publications are applicable to the extent referenced in the text. 

B. American Society for Testing and Materials (ASTM): 

C 836 Standard Specification for High Solids, Cold Liquid-Applied Elastomeric 
Waterproofing Membrane for Use with Separate Wearing Course 

D 412 Standard Test Methods for Rubber Properties in Tension 

D 570 Standard Test Method for Water Absorption of Plastics 

D 903 Standard Test Method for Peel or Stripping Strength of Adhesive Bonds 

D 1876 Standard Test Method for Peel Release of Adhesives (T-Peel) 

D 1970  Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet 
Materials Used as Steep Roofing Underlayment for Ice Dam Protection 
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D 3767 Standard Practice for Rubber - Measurements of Dimensions 

D 5385 Standard Test Method for Hydrostatic Pressure Resistance of Waterproofing 
Membranes 

E 96 Standard Test Methods for Water Vapor Transmission of Materials 

E 154 Standard Test Methods for Water Vapor Retarders Used in Contact with Earth Under 
Concrete Slabs, on Walls, or as Ground Cover 

 

1.04 QUALITY ASSURANCE  

A. Manufacturer: Sheet membrane waterproofing system shall be manufactured and marketed by 
a firm with a minimum of 20 years experience in the production and sales of sheet membrane 
waterproofing.  Manufacturers proposed for use but not named in these specifications shall 
submit evidence of ability to meet all requirements specified, and include a list of projects of 
similar design and complexity completed within the past 5 years. 

B. Installer:  A firm which has at least 3 years experience in work of the type required by this 
section. 

C. Materials:  For each type of material required for the work of this section, provide primary 
materials which are the products of one manufacturer. 

D. Pre-Installation Conference:  A pre-installation conference shall be held prior to 
commencement of field operations to establish procedures to maintain optimum working 
conditions and to coordinate this work with related and adjacent work.  Agenda for meeting 
shall include review of special details and flashing.  

E. Schedule Coordination:  Schedule work such that membrane will not be left exposed to 
weather for longer than that recommended by the manufacturer. 

 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in labeled packages.  Store and handle in strict compliance with 
manufacturer’s instructions.  Protect from damage from weather, excessive temperature and 
construction operations.  Remove and dispose of damaged material in accordance with 
applicable regulations. 

 

1.06 PROJECT CONDITIONS 

A. Perform work only when existing and forecasted weather conditions are within the limits 
established by the manufacturer of the materials used.  Proceed with installation only when 
the substrate construction and preparation work is complete and in condition to receive sheet 
membrane waterproofing. 

 

1.07 WARRANTY 

A. Sheet Membrane Waterproofing:  Provide written five year material warranty issued by the 
membrane manufacturer upon completion of work. 

 



GRACE CONSTRUCTION PRODUCTS  Guide Specifications in CSI Format 
www.na.graceconstruction.com, 866-333-3726  2012 
 

PRE-APPLIED SHEET MEMBRANE WATERPROOFING 
071324-3 

 

PART 2 — PRODUCTS 
2.01 MATERIALS 

A. Pre-applied Integrally Bonded Sheet Waterproofing Membrane: Preprufe® 300R Membrane 
[or Preprufe 300LT Membrane for application temperatures between 25°F (-4°C) and 60°F 
(+16°C)] by Grace Construction Products, a 1.2mm (0.046 in) nominal thickness composite 
sheet membrane comprising 0.8 mm (0.030 in.) of high density polyethylene film, and layers 
of specially formulated synthetic adhesive layers. The membrane shall form an integral and 
permanent bond to poured concrete to prevent water migration at the interface of the 
membrane and structural concrete.  Provide membrane with the following physical properties: 

 

NOTE TO SPECIFIER: Preprufe 300R and Preprufe 300LT can both be installed at temperatures 
25°F (-4°C) and above. For temperatures 25°F (-4°C)  to 55°F (13°C) Grace Technical Bulleting #16 
states the use of Preprufe LT Tape is recommended at all sidelaps when using Preprufe 300R. 
Alternatively, contractors may elect the use of Preprufe 300LT which does not require the use of 
Preprufe LT Tape at sidelaps in temperature ranges 25°F (-4°C)  to 55°F (13°C). For this reason, 
Grace suggests that both products be incorporated into the specification.  

 

 

PHYSICAL PROPERTIES FOR PREPRUFE 300R (or 300LT) MEMBRANE: 

 
Property Test Method Typical Value 
Color  White 
Thickness ASTM D 3767 Method A 1.2 mm (0.046 in.) nominal 
Lateral Water Migration 
Resistance 

ASTM D 5385 Modified1 Pass at 71 m (231 ft) of 
hydrostatic head pressure 

Low Temperature Flexibility ASTM D 1970 Unaffected at -29°C (-20°F) 
Elongation ASTM D 412 Modified2 500%  
Crack Cycling at -23°C (-9.4°F), 
100 Cycles 

ASTM C 836 Unaffected, Pass 

Tensile Strength, film ASTM D 412 27.6 MPa (4,000 lbs/in.2) 
Peel Adhesion to Concrete ASTM D 903 Modified3 880 N/m (5.0 lbs/in.)  
Lap Adhesion ASTM D 1876 Modified4 880 N/m (5.0 lbs/in.)  
Resistance to Hydrostatic Head ASTM D 5385 Modified5 71 m (231 ft)  
Puncture Resistance ASTM E 154 990 N (221 lbs) 
Permeance ASTM E 96 Method B 0.6 ng/Pa x s x m2 (0.01 perms)  
Water Absorption ASTM D 570 0.5%  

 
Footnotes: 
1. Lateral water migration resistance is tested by casting concrete against membrane with a hole and subjecting the membrane to 

hydrostatic head pressure with water. The test measures the resistance of lateral water migration between the concrete and the 
blind side waterproofing membrane. A hydrostatic head pressure of 71 m (231 ft) of water is the limit of the apparatus. 

2. Elongation of membrane is run at a rate of 50 mm (2 in.) per minute. 
3. Concrete is cast against the protective coating surface of the membrane and allowed to cure (7 days minimum).  Peel adhesion 

of membrane to concrete is measured at a rate of 50 mm (2 in.) per minute at room temperature. 
4. The test is conducted 15 minutes after the lap is formed as per manufacturer’s instructions and run at a rate of 50 mm (2 in.) per 

minute.  
5. Hydrostatic head tests are performed by casting concrete against the membrane with a lap.  Before the concrete sets a 3 mm 

(0.125 in.) spacer is inserted perpendicular to the membrane to create a gap.  The cured block is placed in a chamber where 
water is introduced to the membrane surface up to a head of 71 m (231 ft) of water which is the limit of the apparatus. 

 



GRACE CONSTRUCTION PRODUCTS  Guide Specifications in CSI Format 
www.na.graceconstruction.com, 866-333-3726  2012 
 

PRE-APPLIED SHEET MEMBRANE WATERPROOFING 
071324-4 

 



GRACE CONSTRUCTION PRODUCTS  Guide Specifications in CSI Format 
www.na.graceconstruction.com, 866-333-3726  2012 
 

PRE-APPLIED SHEET MEMBRANE WATERPROOFING 
071324-5 

 

B. Pre-applied Integrally Bonded Sheet Waterproofing Membrane: Preprufe® 160R Membrane 
[or Preprufe 160LT Membrane for application temperatures between 25°F (-4°C) and 60°F 
(+16°C)] by Grace Construction Products, a 1.0mm (0.032 in) nominal thickness composite 
sheet membrane comprising 0.4 mm (0.016 in.) of high density polyethylene film, and layers 
of specially formulated synthetic adhesive layers. The membrane shall form an integral and 
permanent bond to poured concrete to prevent water migration at the interface of the 
membrane and structural concrete.  Provide membrane with the following physical properties: 

 

NOTE TO SPECIFIER: Preprufe 160R and Preprufe 160LT can both be installed at temperatures 
25°F (-4°C) and above. For temperatures 25°F (-4°C)  to 55°F (13°C) Grace Technical Bulleting #16 
states the use of Preprufe LT Tape is recommended at all sidelaps when using Preprufe 160R. 
Alternatively, contractors may elect the use of Preprufe 160LT which does not require the use of 
Preprufe LT Tape at sidelaps in temperature ranges 25°F (-4°C)  to 55°F (13°C). For this reason, 
Grace suggests that both products be incorporated into the specification.  

 

PHYSICAL PROPERTIES FOR PREPRUFE 160R (or 160LT) MEMBRANE: 

 
Property  Test Method  Typical Value  
Color  White 
Thickness ASTM D 3767 Method A 1.0 mm (0.032 in.) nominal 
Lateral Water Migration 
Resistance 

ASTM D5385, Modified1 Pass at 71 m (231 ft) of 
hydrostatic head pressure 

Low Temperature Flexibility ASTM D 1970 Unaffected at -29°C (-20°F) 
Elongation ASTM D 412 Modified2 500%  
Crack Cycling at -23°C (-9.4°F), 
100 Cycles 

ASTM C 836 Unaffected, Pass 

Tensile Strength, film ASTM D 412 27.6 MPa (4,000 lbs/in.2)  
Peel Adhesion to Concrete ASTM D 903 Modified3 880 N/m (5.0 lbs/in.)  
Lap Adhesion ASTM D 1876 Modified4 880 N/m (5.0 lbs/in.)  
Resistance to Hydrostatic Head ASTM D 5385 Modified5 Pass at 71 m (231 ft) 
Puncture Resistance ASTM E 154 445 N (100 lbs)  
Permeance ASTM E 96 Method B 0.6 ng/Pa x s x m2 (0.01 perms)  
Water Absorption ASTM D 570 0.5%  

 
Footnotes: 
1. Lateral water migration resistance is tested by casting concrete against membrane with a hole and subjecting the membrane to 

hydrostatic head pressure with water. The test measures the resistance of lateral water migration between the concrete and the 
blind side waterproofing membrane. A hydrostatic head pressure of 71 m (231 ft) of water is the limit of the apparatus. 

2. Elongation of membrane is run at a rate of 50 mm (2 in.) per minute. 
3. Concrete is cast against the protective coating surface of the membrane and allowed to cure (7 days minimum).  Peel adhesion 

of membrane to concrete is measured at a rate of 50 mm (2 in.) per minute at room temperature. 
4. The test is conducted 15 minutes after the lap is formed as per manufacturer’s instructions and run at a rate of 50 mm (2 in.) per 

minute.  
5. Hydrostatic head tests are performed by casting concrete against the membrane with a lap.  Before the concrete sets a 3 mm 

(0.125 in.) spacer is inserted perpendicular to the membrane to create a gap.  The cured block is placed in a chamber where 
water is introduced to the membrane surface up to a head of 71 m (231 ft) of water which is the limit of the apparatus. 
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C. Waterstop: AdcorTM ES hydrophilic non-bentonite waterstop by Grace Construction Products 
for non-moving concrete construction joints. 

 

PHYSICAL PROPERTIES FOR GRACE ADCORTM ES HYDROPHYLIC WATERSTOP: 

Property  Typical Value 
Color Green 
Size 1.0 in. x ½ in. x 16 ft. rolls 

(25.4 mm x 12.7 mm x 4.9 m)  
Hydrostatic Head Resistance 70 m (231 ft) 
Wet - Dry Cycling  
[25 Cycles @ 231 ft. (70 m)] 

No Effect 

Adhesion to Concrete using Adcor ES Adhesive Excellent 

 

D. Preformed Soil Retention Wall Tieback Cover: Preprufe Tieback Cover by Grace 
Construction Products as a prefabricated detail for soil retention wall tiebacks. 

E. Preformed Inside and Outside Corners: Preprufe Preformed Corners by Grace Construction 
Products as prefabricated inside and outside corners. 

F. Tape for covering cut edges, roll ends, penetrations and detailing: Preprufe Tape LT (for 
temperatures between 25°F (-4°C) and 86°F (+30°C)) and Preprufe Tape HC (for use in Hot 
Climates, minimum 50°F (10°C)) 

G. Miscellaneous Materials: accessories specified or acceptable to manufacturer of pre-applied 
waterproofing membrane. 

 

PART 3 — EXECUTION 
3.01 EXECUTION 

A. The installer shall examine conditions of substrates and other conditions under which this 
work is to be performed and notify the Contractor, in writing, of circumstances detrimental to 
the proper completion of the work.  Do not proceed with work until unsatisfactory conditions 
are corrected. 

 

3.02 SUBSTRATE PREPARATION 

A. It is essential to create a sound and solid substrate to eliminate movement during the concrete 
pour.  Substrates must be regular and smooth with no gaps or voids greater than 0.5 in. (12 
mm).  Grout around all penetrations such as utility conduits, etc. for stability. 

1. Horizontal Surfaces - The substrate must be free of loose aggregate and sharp 
protrusions.  Avoid curved or rounded substrates.  When installing over earth or crushed 
stone, ensure substrate is well compacted to avoid displacement of substrate due to traffic 
or concrete pour.  The surface does not need to be dry, but standing water must be 
removed. 

2. Vertical Surfaces - Use concrete, plywood, insulation or other approved facing to sheet 
piling to provide support to the membrane. Board systems such as timber lagging must be 
close butted to provide support and not more than 0.5 in. (12 mm) out of alignment. 
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3.03 INSTALLATION, HORIZONTAL APPLICATIONS 

A. Strictly comply with installation instructions in manufacturer’s published literature, including 
but not limited to, the following: 

1. Place the membrane HDPE film side to the substrate with the clear plastic release liner 
facing towards the concrete pour.  End laps should be staggered to avoid a build-up of 
layers.  

2. Leave the plastic release liner in position until overlap procedure is completed. 

3. Accurately position succeeding sheets to overlap the previous sheet 3 in. (75 mm) along 
the marked selvedge.  Ensure the underside of the succeeding sheet is clean, dry and free 
from contamination before attempting to overlap. 

4. Peel back the plastic release liner from between the overlaps as the two layers are bonded 
together.  Ensure a continuous bond is achieved without creases and roll firmly with a 
heavy roller. 

5. Completely remove the plastic liner to expose the protective coating.  Any initial tack 
will quickly disappear. 

 

3.04 INSTALLATION, VERTICAL APPLICATIONS 

A. Strictly comply with installation instructions in manufacturer’s published literature, including 
but not limited to, the following: 

1. Mechanically fasten the membrane vertically using fasteners appropriate to the substrate 
with the clear plastic release liner facing towards the concrete pour.  The membrane may 
be installed in any convenient length. 

2. Fastening through the selvedge using a small and low profile head fastener so that the 
membrane lays flat and allows firmly rolled overlaps. 

3. Immediately remove the plastic release liner. 

4. Ensure the underside of the succeeding sheet is clean, dry and free from contamination 
before attempting to overlap. 

5. Roll firmly to ensure a watertight seal. 

6. Overlap all roll ends and cut edges by a minimum 3 in. (75 mm) and ensure the area is 
clean and free from contamination, wiping with a damp cloth if necessary. 

7. Allow to dry and apply Preprufe Tape LT (or HC in hot climates) centered over the lap 
edges and roll firmly. 

8. Immediately remove printed plastic release liner from the tape. 

 

3.05 WATERSTOP INSTALLATION 

A. Strictly comply with installation instructions in manufacturer’s published literature, including 
but not limited to, the following: 

1. Secure Adcor ES using masonry nails 1½ in. - 2 in. (40 mm – 50 mm) long with a washer 
¾ in. (20 mm) in diameter. Hilti EM6-20-12 FP8 shot fired fixings with ¼ in. (6 mm) nuts 
and ¾ in. (20 mm) diameter washers may also be used. Fixings should be spaced at a 
maximum of 12 in. (300 mm) centers with a minimum spacing that ensures proper contact 
to substrate.  

2. On irregular concrete faces, or on vertical surfaces, apply a ½ in. (12 mm) bead of Adcor 
ES Adhesive as bedding for Adcor ES. 
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3. Adcor ES joints should overlap a minimum of 4 in. (100 mm), ensuring full contact 
between jointed pieces. 

 

3.06 PROTECTION 

A. Protect membrane in accordance with manufacturer’s recommendations until placement of 
concrete.  Inspect for damage just prior to placement of concrete and make repairs in 
accordance with manufacturer’s recommendations. 

 

 

 

END OF SECTION 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
W.R. Grace & Co.-Conn. 62 Whittemore Avenue Cambridge, MA 02140 
Preprufe and Hydroduct are registered trademarks of W.R. Grace & Co.-Conn. 

We hope the information here will be helpful.  It is based on data and knowledge considered to be true and accurate and is offered for the users’ consideration, investigation and 
verification, but we do not warrant the results to be obtained.  Please read all statements, recommendations or suggestions in conjunction with our conditions of sale, which apply 
to all goods supplied by us.  No statement, recommendation or suggestion is intended for any use which would infringe any patent or copyright. W. R. Grace & Co.-Conn.,  
62 Whittemore Avenue, Cambridge, MA 02140.  In Canada, W. R. Grace & Co. Canada, Ltd. 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6. 

This product may be covered by patents or patents pending. Copyright 2012. W.R. Grace & Co.-Conn. 

Document Code: GSWP-001B Updated: 7/2012 
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Appendix 4 
Imported Backfill Limits 

 



TABLE 1
Soil Cleanup Objectives

 Residential  

Restricted-
Residential   Commercial   Industrial  

 Arsenic   7440-38 -2   16f   16f   16f   16f   13f   16f  

 Barium   7440-39 -3   350f  400  400  10,000 d   433   820  

 Beryllium   7440-41 -7   14  72  590  2,700   10   47  

 Cadmium   7440-43 -9   2.5f  4.3  9.3  60   4   7.5  

 Chromium, hexavalent h   18540-29-9   22  110  400  800   1e   19  

 Chromium, trivalenth   16065-83-1   36  180  1,500  6,800   41   NS  

 Copper   7440-50 -8   270  270  270  10,000 d   50   1,720  

 Total Cyanide h    27  27  27  10,000 d   NS   40  

 Lead   7439-92 -1   400  400  1,000  3,900   63f   450  

 Manganese   7439-96 -5   2,000f  2,000f  10,000 d  10,000 d   1600f   2,000f  

 Total Mercury    0.81j  0.81j  2.8j  5.7j   0.18f   0.73  

 Nickel   7440-02 -0   140  310  310  10,000 d   30   130  

 Selenium   7782-49 -2   36  180  1,500  6,800   3.9f   4f  

 Silver   7440-22 -4   36  180  1,500  6,800   2   8.3  

 Zinc   7440-66 -6   2200  10,000 d  10,000 d  10,000 d   109f   2,480  

 2,4,5-TP Acid (Silvex)   93-72-1   58   100a   500b   1,000c   NS   3.8  

 4,4'-DDE   72-55-9   1.8  8.9  62  120   0.0033 e   17  

 4,4'-DDT   50-29-3   1.7  7.9  47  94   0.0033 e   136  

 4,4'-DDD   72-54-8   2.6  13  92  180   0.0033 e   14  

 Aldrin   309-00-2   0.019  0.097  0.68  1.4   0.14   0.19  

 alpha-BHC   319-84-6   0.097  0.48  3.4  6.8   0.04g   0.02  

 beta-BHC   319-85-7   0.072  0.36  3  14   0.6   0.09  

 Chlordane (alpha)   5103-71 -9   0.91  4.2  24  47   1.3   2.9  

 delta-BHC   319-86-8   100a  100a  500b  1,000c   0.04g   0.25  

 Dibenzofuran   132-64-9   14  59  350  1,000c   NS   210  

 Dieldrin   60-57-1   0.039  0.2  1.4  2.8   0.006   0.1  

 Endosulfan I   959-98-8   4.8i  24i  200i  920i   NS   102  

 Endosulfan II   33213-65-9   4.8i  24i  200i  920i   NS   102  

 Endosulfan sulfate   1031-07 -8   4.8i  24i  200i  920i   NS   1,000c  

 Endrin   72-20-8   2.2  11  89  410   0.014   0.06  

 Heptachlor   76-44-8   0.42  2.1  15  29   0.14   0.38  

 Lindane   58-89-9   0.28  1.3  9.2  23   6   0.1  

 Polychlorinated biphenyls   1336-36 -3   1  1  1  25   1   3.2  

 Acenaphthene   83-32-9   100a   100a   500b   1,000c   20   98  

 Acenapthylene   208-96-8   100a  100a  500b  1,000c   NS   107  

 Anthracene   120-12-7   100a  100a  500b  1,000c   NS   1,000c  

 Benz(a)anthracene   56-55-3   1f  1f  5.6  11   NS   1f  

 Benzo(a)pyrene   50-32-8   1f  1f  1f  1.1   2.6   22  

 Benzo(b) fluoranthene   205-99-2   1f  1f  5.6  11   NS   1.7  

 Benzo(g,h,i) perylene   191-24-2   100a  100a  500b  1,000c   NS   1,000c  

 Benzo(k) fluoranthene   207-08-9   1  3.9  56  110   NS   1.7  

 Chrysene   218-01-9   1f  3.9  56  110   NS   1f  

 Dibenz(a,h) anthracene   53-70-3   0.33e  0.33e  0.56  1.1   NS   1,000c  

 Fluoranthene   206-44-0   100a  100a  500b  1,000c   NS   1,000c  

 Fluorene   86-73-7   100a  100a  500b  1,000c   30   386  

 Indeno(1,2,3-cd) pyrene   193-39-5   0.5f  0.5f  5.6  11   NS   8.2  

 m-Cresol   108-39-4   100a  100a  500b  1,000c   NS   0.33e  

 Naphthalene   91-20-3   100a  100a  500b  1,000c   NS   12  

 o-Cresol   95-48-7   100a  100a  500b  1,000c   NS   0.33e  

 p-Cresol   106-44-5   34  100a  500b  1,000c   NS   0.33e  

 Pentachlorophenol   87-86-5   2.4  6.7  6.7  55   0.8e   0.8e  

 Phenanthrene   85-01-8   100a  100a  500b  1,000c   NS   1,000c  

 Phenol   108-95-2   100a  100a  500b  1,000c   30   0.33e  

 Pyrene   129-00-0   100a  100a  500b  1,000c   NS   1,000c  

Protection of 
Ecological 
Resources  

 Protection 
of Ground-
water  

 Protection of Public Health  

 Contaminant   CAS Number  
METALS

PESTICIDES / PCBs

SEMI-VOLATILES



TABLE 1
Soil Cleanup Objectives

 Residential  

 Restricted-
Residential   Commercial   Industrial  

 1,1,1-Trichloroethane   71-55-6   100a   100a   500b   1,000c   NS   0.68  

 1,1-Dichloroethane   75-34-3   19  26  240  480   NS   0.27  

 1,1-Dichloroethene   75-35-4   100a  100a  500b  1,000c   NS   0.33  

 1,2-Dichlorobenzene   95-50-1   100a  100a  500b  1,000c   NS   1.1  

 1,2-Dichloroethane   107-06-2   2.3  3.1  30  60   10   0.02f  

 cis-1,2-Dichloroethene   156-59-2   59  100a  500b  1,000c   NS   0.25  

 trans-1,2-Dichloroethene   156-60-5   100a  100a  500b  1,000c   NS   0.19  

 1,3-Dichlorobenzene   541-73-1   17  49  280  560   NS   2.4  

 1,4-Dichlorobenzene   106-46-7   9.8  13  130  250   20   1.8  

 1,4-Dioxane   123-91-1   9.8  13  130  250   0.1e   0.1e  

 Acetone   67-64-1   100a  100b  500b  1,000c   2.2   0.05  

 Benzene   71-43-2   2.9  4.8  44  89   70   0.06  

 Butylbenzene   104-51-8   100a  100a  500b  1,000c   NS   12  

 Carbon tetrachloride   56-23-5   1.4  2.4  22  44   NS   0.76  

 Chlorobenzene   108-90-7   100a  100a  500b  1,000c   40   1.1  

 Chloroform   67-66-3   10  49  350  700   12   0.37  

 Ethylbenzene   100-41-4   30  41  390  780   NS   1  

 Hexachlorobenzene   118-74-1   0.33e  1.2  6  12   NS   3.2  

 Methyl ethyl ketone   78-93-3   100a  100a  500b  1,000c   100a   0.12  

 Methyl tert-butyl ether   1634-04 -4   62  100a  500b  1,000c   NS   0.93  

 Methylene chloride   75-09-2   51  100a  500b  1,000c   12   0.05  

 n-Propylbenzene   103-65-1   100a  100a  500b  1,000c   NS   3.9  

 sec-Butylbenzene   135-98-8   100a  100a  500b  1,000c   NS   11  

 tert-Butylbenzene   98-06-6   100a  100a  500b  1,000c   NS   5.9  

 Tetrachloroethene   127-18-4   5.5  19  150  300   2   1.3  

 Toluene   108-88-3   100a  100a  500b  1,000c   36   0.7  

 Trichloroethene   79-01-6   10  21  200  400   2   0.47  

 1,2,4-Trimethylbenzene   95-63-6   47  52  190  380   NS   3.6  

 1,3,5-Trimethylbenzene   108-67-8   47  52  190  380   NS   8.4  

 Vinyl chloride   75-01-4   0.21  0.9  13  27   NS   0.02  

 Xylene (mixed)   1330-20 -7   100a  100a  500b  1,000c   0.26   1.6  

All soil cleanup objectives (SCOs) are in parts per million (ppm). NS=Not specified. See Technical
Support Document (TSD). Footnotes
a The SCOs for residential, restricted-residential and ecological resources use were capped at a
maximum value of 100 ppm. See TSD section 9.3.
b The SCOs for commercial use were capped at a maximum value of 500 ppm. See TSD section
9.3.
c The SCOs for industrial use and the protection of groundwater were capped at a maximum value
of 1000 ppm. See TSD section 9.3.
d The SCOs for metals were capped at a maximum value of 10,000 ppm. See TSD section 9.3.
e For constituents where the calculated SCO was lower than the contract required quantitation limit
(CRQL), the CRQL is used as the SCO value.

VOLATILES
 Contaminant   CAS Number  

 Protection of Public Health  Protection of 
Ecological 
Resources  

 Protection 
of Ground-
water  




