APPENDIX F
CONSTRUCTION DRAWING EXCERPTS

REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT AND
CLEANUP ACTION PLAN

Bellevue Plaza Property

117 106" Avenue Northeast, 10502 Main Street, and 10510 Main Street
Bellevue, Washington

Farallon PN: 397-034

P:\397 Vulcan\397034 117 106th Avenue Northeast\Working Folder\August 2020 RI-FS-CAP\2020-08 RI-FS-CAP.docx



7/15/2020 11:39:24 AM

16 12 8 4

DESIGN ARCHITECT

GENERAL WATERPROOFING NOTES

1) SEE SHEETS AS1-405 & AS1-406 FOR EXTENTS OF BELOW GRADE
WATERPROOFING AT FACE OF VERTICAL FOUNDATION WALLS.
2) DRAINAGE MAT CONTINUES FROM GRADE TO A VARIABLE DEPTH

H G F E D C B A BASED ON LOCATION OF CONTAMINATED SOILS. SEE WATER-
PROOFING ELEVATIONS AND DETAIL 8/A1-572

3) DETAIL REFERENCES IN LEGEND BELOW ARE FOR
g WATERPROOFING TYPES AT THE EXTERIOR FACE OF WALL.
REFERENCE ASSEMBLY PLANS & ASSEMBLY ELEVATIONS FOR
INTERIOR INSULATION CONDITIONS. G R A P H I T E
4) SEE CIVIL FOR PLAN DENOTING EXTENTS OF CONTAMINATED
SOILS. REFERENCE DETAILS 14 /A1-571 & 18 / A1-571 i i
5) GAS & VAPOR BARRIER IS A 20 MIL PRODUCT RATED FOR Graphite Design Group
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GENERAL WATERPROOFING NOTES
1) SEE SHEETS AS1-405 & AS1-406 FOR EXTENTS OF BELOW GRADE
WATERPROOFING AT FACE OF VERTICAL FOUNDATION WALLS.
LEVEL 01 2) DRAINAGE MAT CONTINUES FROM GRADE TO A VARIABLE DEPTH
97'- 6" $ BASED ON LOCATION OF CONTAMINATED SOILS. SEE WATER-
PLAZA TOS PROOFING ELEVATIONS AND DETAIL 8/ A1-572
i 3) DETAIL REFERENCES IN LEGEND BELOW ARE FOR
WATERPROOFING TYPES AT THE EXTERIOR FACE OF WALL.
REFERENCE ASSEMBLY PLANS & ASSEMBLY ELEVATIONS FOR
P05 4 INTERIOR INSULATION CONDITIONS.
— 7.0 P 4) SEE CIVIL FOR PLAN DENOTING EXTENTS OF CONTAMINATED
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GENERAL WATERPROOFING NOTES
1) SEE SHEETS AS1-405 & AS1-406 FOR EXTENTS OF BELOW GRADE
WATERPROOFING AT FACE OF VERTICAL FOUNDATION WALLS.
2) DRAINAGE MAT CONTINUES FROM GRADE TO A VARIABLE DEPTH
BASED ON LOCATION OF CONTAMINATED SOILS. SEE WATER-
PROOFING ELEVATIONS AND DETAIL 8 / A1-572
3) DETAIL REFERENCES IN LEGEND BELOW ARE FOR
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& DRAGO® WRAP VAPOR INTRUSION BARRIER

RIZEON SUMMARY OF PERMEATION AND ATTENUATION TESTING

BACKGROUND

From October 2015 through August 2018, Drago Wrap Vapor Intrusion Barrier was subjected to a series of diffusion
and sorption tests to obtain the film’s diffusion, partitioning, and permeation characteristics. This testing was designed
and overseen by an expert in the permeation of volatile organic compounds (VOCs) at a prominent university. The
results of this testing, combined with further modeling and analysis, have been used to empirically determine the
attenuation efficacy of Drago Wrap against various hydrocarbons and chlorinated solvents. The purpose of this
document is to briefly discuss the theory behind diffusive vapor intrusion (VI); summarize and explain the robust testing
protocol utilized; and relay the results of the testing and analysis.

CHEMICALS TESTED

Drago Wrap has been tested with regard to permeation of the following chemicals: Trichloroethylene (TCE);
Perchloroethylene (PCE); the BTEX family: Benzene, Toluene, Ethylbenzene, Xylene; Dichloromethane; 1,4
Dichlorobenzene; Methyl tert-butyl ether (MTBE) and Naphthalene. This list was chosen based on a survey of the most
often found chemicals on brownfield projects.

THEORY

The practical purpose behind obtaining permeation, diffusion, and partitioning coefficients is to apply them to the
equations governing mass flux per Fick’s laws during design of VI mitigation systems. The following briefly explains the
theory and physics behind Fick’s First Law.

The diffusion coefficient, Dq (units expressed in [m?/s]), is the parameter defining the membrane’s resistance to the
diffusive mass flux [g/m?s] transported within the membrane as governed by Fick’s First Law:

dcg

f=-D,%" (Eq. 1)

due to a concentration gradient dcg/d, [g/m?] in the membrane layer. If the contaminant source is an aqueous solution
adjacent to the membrane, the concentration of the contaminant in the membrane can be related to that in the fluid
(at equilibrium) by the partitioning coefficient, Sq¢f (where Sgf is analogous to a Henry's coefficient). It is given by
Equation 2 and depends on the solubility of the contaminant in the material:

Syr = z—i (Eq. 2)

where ¢t is the concentration of the contaminant in the fluid, adjacent to and in equilibrium with, the concentration, cg,
in the membrane.

Thus, the mass flux (f) from the fluid on one side of the membrane to the fluid on the other side (at steady state) is
given by:

f= SyDy5t= " ac (Eq. 3)
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where [ is the thickness of the film/membrane, and AC is the difference in concentration between the two sides of the
film/membrane at steady state, and the product of the two parameters (Sqf Dg) is called the permeation coefficient, Pgq
(m2/s):

Py = Sg47Dyg (Eq. 4)

It can be gleaned from Equations 1-4 that the diffusion coefficient, Dy, is not enough to characterize the film's mass
transfer properties for contaminants moving from below the membrane to above it. Diffusive mass transfer through an
intact geomembrane is a 3-step process: partitioning into the geomembrane; diffusion through the geomembrane;
and partitioning out of the geomembrane. Both Dy and Sgr (or simply Pg) must be known in order to effectively utilize
Fick's steady state mass transfer equations. Therefore, to allow for full and complete analysis, Drago Wrap's
permeation was fully characterized with all three values (permeation, diffusion, and partitioning coefficients) for each
chemical tested. Those values are contained in Table 2. It is also imperative to understand the differences in
methodologies between lab and site-specific field-testing setups. If such differences exist, the addition of the phase
transition coefficient between water and air, Henry's coefficient (H), may also be required in the analysis. A deeper
discussion on accounting for these differences is beyond the scope of this summary. Please contact the Stego
Industries’ Technical Department for additional assistance.

TESTING METHODOLOGY

Two types of tests and subsequent modeling have been employed in characterizing Drago Wrap's relevant
characteristics: diffusion testing, sorption testing, and the finite layer modeling and analysis program, POLLUTE v7
(Rowe and Booker 2004).

The diffusion testing setup used stainless steel double-compartment cells (Figure 1), such that source and receptor
volumes were separated by the Drago Wrap membrane. The cell was screwed together, with the membrane secured
using two Viton rings (Figure 2) to prevent the loss of contaminant at the connection between each compartment and
the membrane. Both the source and receptor were filled with double deionized (DDI) water, and a septum was inserted
into the sampling ports to prevent losses. A stock solution of contaminants was added to the source compartment to
form a dilute aqueous solution with a known concentration. Before assembly, and after disassembly, the mass of the
membrane was recorded.
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Figure 1: Double Compartment Cell Figure 2: Membrane and Viton Rings

Sorption testing was also performed to directly measure the partitioning coefficients for each chemical. The sorption
testing was conducted using 20-ml vials where a specimen was placed in double deionized water. The mass of the
specimen was recorded beforehand. The vials were filled with double deionized water so that there was no airspace in
the vial. Known masses of contaminants were added and 50 upl samples were taken daily from the vials for analysis and
replaced with double deionized water until equilibrium was reached. The chemical analysis of these specimens was
performed in the same manner as chemical analysis of the diffusion tests. This analysis is described in Appendix B.

The results from the diffusion and sorption tests were transduced and analyzed using the finite layer modeling and
analysis program, POLLUTE v7, to create the results seen in Table 2.

In addition to whole-film testing, the discrete layers that make up Drago Wrap were tested to determine their
respective permeation, diffusion and partitioning coefficients. The results obtained from the mathematical modeling of
these tests do not necessarily equate to the values obtained from whole-film permeation testing. In other words, the
full membrane benefits from a synergistic effect: the whole is greater than the sum of its parts. Due to its unique
design, the testing demonstrated a very important feature to Drago Wrap: its ability to degrade chlorinated solvents
like TCE. The results show about a 50-day half-life for TCE when the membrane is installed in its intended orientation.
The results in Table 2 come from the most conservative approach to analyzing the results and do not consider these
synergies.

RESULTS

As described earlier, the values displayed in Table 2 result from a conservative approach to the analysis of data
generated from several phases and years of testing, and subsequent numerical modeling. The preferred methodology
for obtaining accurate results requires an aqueous-to-aqueous testing scenario. Table 2 depicts these results. There
exist scenarios where mass flux design with Drago Wrap requires additional consideration of phase-change analysis
beyond what is offered in Table 2. Please contact the Stego Industries’ Technical Department for assistance should the
need arise.
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IEGO x4l SUMMARY OF PERMEATION AND ATTENUATION TESTING

Table 1- Descriptions of the Tested Chemicals

Chemical Abbreviation Family
Benzene Btex Aromatic Hydrocarbon Gasoline byproduct
Toluene bTex Aromatic Hydrocarbon Gasoline byproduct
Ethylbenzene btEx Aromatic Hydrocarbon Gasoline byproduct
M&P-Xylenes bteX Aromatic Hydrocarbon Gasoline byproduct
O-Xylene bteX Aromatic Hydrocarbon Gasoline byproduct
Trichloroethylene TCE Chlorinated Hydrocarbon Dry Cleaning and Solvent
Tetrachloroethylene PCE Chlorinated Hydrocarbon Dry Cleaning and Solvent
Methy! tert-butyl ether MTBE Oxygenate Octane-increasing additive to fuel
Dichloromethane DCM Chlorinated Hydrocarbon Paint Stripper, Decaffeinate, Aerosol propellant
Naphthalene Naphthalene | Polycyclic Aromatic Hydrocarbon Fumigant, Pyrotechnics, Wetting Agent
1,4-Dichlorobenzne 1,4-DCB Chlorinated Hydrocarbon Pesticide, Disinfectant, Deodorant

Table 2 — Aqueous Coefficients

Diffusion, Dg

Permeation, Pq

Chemical [x 105 m2/s] Partitioning, St [-] [x 10 m¥/s]
Benzene 2.6 171 4.5
Toluene 1.5 339 5.1
Ethylbenzene 0.41 764 3.1
M&P-Xylenes 0.4 743 2.9
O-Xylene 0.4 670 2.7
TCE 3.9 251 9.8
PCE 1.1 610 6.6
MTBE 1 1 0.01
DCM 0.95 475 4.5
Naphthalene 0.014 1710 0.25
1,4-DCB 0.94 760 7.1

CONCLUSION

Drago Wrap has proven to be a superior barrier to standard geomembranes like HDPE (by a factor of about 10 to 200
— See Appendix A) for all contaminants where comparisons could be made to HDPE and has remarkably low values for
BTEX, TCE; PCE; MTBE; Naphthalene; DCM; and 1,4 DCB with permeation coefficients of the order of magnitude of 10"
- 10 m?/s. In addition, the testing has shown that chlorinated solvents experience degradation while permeating
through the membrane with a half-life of 50 days for TCE when the film is correctly oriented relative to the
contaminant source.
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RIZEON SUMMARY OF PERMEATION AND ATTENUATION TESTING

APPENDIX A - COMPARISON TO HDPE (WHERE AVAILABLE)

Permeation Coefficients- Permeation Coefficients —
20-mil 80-mil HDPE!
Drago Wrap
Dg ng Pg Dg ng PE RﬂtiD

(m?/s) (-) (m*/s) (m?s) (-) (m?*/s) (PgDragaPerinrE)

Benzene 2.6x10% 171 4.5x10% 3.5x10% 30 105 x10° 2

11 =
Toluene 1.5x10°7" 339 5.x1o0™ 3.0x10% 100 3.0x10M 00
Ethylbenzene 4.1x10" 704  3.0x10°% 1.8x10"% 285 5.1x10™ 170

m&p-Xylenes 4.0x10'° 743 29x10°7° L7x10 347 59x10" 200
o-Xylene  4.0x107"® 670 2.7x10™ 15x10% 240 3.6x107 130

TCE 39x10°% 251 9.8x10™ 4o0x10% 85 34x10™M 35
PCE 1.1x10°" 610  6.6x10" - - - -
MTBE 1.0x10°" | Lox10" - = - -
DCM 9.5x107" 475  45x10" 6.5 x10" 0 3.9x10™" 9

Naphthalene  1.4x10"7 1710 2.5x10™ - - - ]
1.4-DCB 9.4x10'® 760  T.x10" - - - -

'Sangam & Rowe (2001)
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RIZEON SUMMARY OF PERMEATION AND ATTENUATION TESTING

APPENDIX B- CHEMICAL ANALYSIS

The cells were sampled at regular time intervals. During each sampling event, 10 ul to 100 ul was removed from the cell,
and that volume was replaced with DDI water so there was no airspace in the cell.

The samples were added to a vial containing 0.4 ml of methanol, 0.01 ml internal standard, and water was added so the
total fluid volume in the vial was 1.6 ml. A Solid Phase Micro Extraction (SPME) fiber was inserted into vial headspace
and the volatile compounds sorbed onto the fiber. This fiber was analyzed using gas chromatography (GC), and results
compared to a certified laboratory standard calibration curve for the contaminant in question. Two types of detectors
were used (depending on the cell in question); namely, a mass selective detector and a flame ionization detector. A
quality assurance certified lab standard (from a different source to the calibration standards) was assessed during each
sampling event.

All laboratory testing was conducted in a Canadian Association for Laboratory Accreditation (CALA) lab and followed
CALA methods. This means that rigorous quality assurance practices were followed during chemical analysis. CALA
frequently reviews the methods used and the accreditation is renewed every two years.

REFERENCES

Rowe, R. K., and Booker, J. R. (2004). “POLLUTE V.7 - 1D Pollutant Migration through a Non-homogenous Soil.” GAEA
Environmental Engineering Ltd.

Sangam, H. P., and Rowe, R. K. (2001). "Migration of dilute aqueous organic pollutants through HDPE geomembranes.”
Geotextiles and Geomembranes, 19(6), 329-357.
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& DRAGO® WRAP VAPOR INTRUSION BARRIER

N1Z€ 98 RESISTANCE TO DEGRADATION — ADDITIONAL CONSIDERATIONS

TTTE————

Drago Wrap Vapor Intrusion Barrier, and the technologies that underlie this game-changing vapor intrusion protection
product, has undergone extensive testing to determine its ability to attenuate VOCs and other relevant material
properties. These tests exposed Drago Wrap to a host of deleterious chemicals that may exist at or below a project
site, including various petroleum distillates, chlorinated solvents, etc. The results of these tests are positive and telling;
they show that Drago Wrap is extremely impermeable to a wide range of chemical vapors and, more importantly for
our current considerations, maintains such impermeability over the course of years of exposure to these deleterious
compounds.

While the results of such testing speak extensively to Drago Wrap's ability to resist degradation in extreme exposure
conditions, we wished to pursue multiple exposure scenarios to further increase the confidence project team members
should have in Drago Wrap as a critical component of the vapor intrusion systems they utilize on their projects. The
following pages detail these measures. The conclusions indicate that there were no significant changes in mass or
volume of Drago Wrap when exposed to direct contact with soils contaminated with benzene, toluene, ethylbenzene,
xylene (collectively known as BTEX), trichloroethylene (TCE), perchloroethylene (PCE, or tetrachloroethylene), cis-1,2-
dichloroehtylne (C-DCE), trans-1,2-dichloroehtylene (T-DCE), and sulfates. Additionally, we tested the post-exposure
samples to determine their tensile strength (ASTM E882) and permeance to water vapor (F1249), and we observed that
Drago Wrap maintains its ability to meet each corresponding performance threshold for high-performance water
vapor barriers: for D882, Drago Wrap remains a Class A Vapor Barrier per ASTM E1745; for F1249, Drago Wrap
maintains a permeance well below 0.01 perms.

If additional questions remain regarding any aspect of Drago Wrap, please be sure to contact the Stego Technical
Department. We are happy to help and look forward to the opportunity to provide an effective and economical
solution to your barrier needs.

Regards,

O Mol

Dan Marks CSI CDT LEED Green Associate
Technical Director | Stego Industries, LLC
O: (949) 325-2035| F: (949) 325-2062
danmarks@stegoindustries.com
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& DRAGO® WRAP VAPOR INTRUSION BARRIER TESTING

1Z€9R SIMULATED HYDROCARBON (BTEX) CONDITION

TTTE————

SETUP

To simulate a hydrocarbon contaminated brownfield site, a senior chemist at a research and testing lab prepared
contaminated water to contain 1,000 ppb of each benzene, toluene, ethylbenzene, and xylene (BTEX). Two liters of this
mixture were placed in a chamber, 49 cm x 23.5 cm wide by 27 cm tall. ASTM C778 standard 20-30 sand was added to
the vessel until it was 5 cm above the original water line. At this level, the sand was damp with no free-standing water.
Drago Wrap samples were placed on top of the damp sand, and the entire surface of the membrane were weighted
down with sand-filled plastic bags to ensure full contact of the Drago Wrap with the damp sand. The test vessel was
covered and sealed. After 30 days of exposure under ambient laboratory conditions (21-25°C), the samples were
removed for evaluation.

Simply stated:

We took relatively large amounts of often-seen hydrocarbons resulting from fuel spills and old service station sites and
put them into a water table just 2 inches below a sample of Drago Wrap. This can be considered an extreme situation
in that water tables are not typically that close to the slab and vapor barrier membrane. After a 30-day exposure, the
mass and volume changes were analyzed, and we subsequently tested the material for its water vapor permeance
rating and tensile strength.

RESULTS

Mass and Volume

The chemist conducted mass and volume measurements before and after exposure. The following comes directly from
her report: "All of the test coupons exhibited slight changes in mass and volume, no matter what their exposure
conditions were. Statistical analysis by the two-tailed t-test showed that the changes for the BTEX-exposed coupons were
not significantly different from the changes for the control-exposed coupons.”

Conclusion: In other words, Drago Wrap mass and volume were not significantly affected by the BTEX exposure.

Tensile Strength
Samples were sent by the lab to our in-house lab and tested per ASTM E882 in both the machine and transverse

directions. After the 30-day extreme BTEX solvent exposure, the results were 50.2 Ibf/in and 49.6 Ibf/in for machine
and transverse directions respectively. These results were not significantly different than the water-exposed control
samples (48.7 Ibf/in, 48.5 Ibf/in) or the unexposed samples (48.5 Ibf/in, 46.8 Ibf/in). For another point of comparison,
consider that to be labeled as Class A per ASTM E1745, new-material tensile need only test at 45 Ibf/in.

Conclusion: BTEX exposure has little to no effect on Drago Wrap's physical integrity in below-slab applications.

Water Vapor Permeance

The testing lab then sent exposed and control samples to our in-house lab where they were subsequently tested per
ASTM F1249. The results were very positive. The permeance of the sample exposed to the BTEX solution (0.00733
perms) increased minimally compared to the control (0.00614 perms), both staying well below the threshold of 0.01
perms.

Conclusion: BTEX exposure had minimal effect on Drago Wrap's ability to retard water vapor.
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)& DRAGO® WRAP VAPOR INTRUSION BARRIER TESTING
N12€9R SIMULATED CHLORINATED SOLVENT CONDITION

i

SETUP

To simulate a dry-cleaning brownfield site, a senior chemist at a research and testing lab prepared contaminated water
to contain 3,600 ppb perchloroethylene (PCE), 12,500 PPB trichloroethylene (TCE), 16,200 PPB CIS-1,2-dichloroethylene
(C-DCE), AND 1,700 PPB trans-1,2-dichlorothylene (T-DCE). Two liters of this mixture were placed in a chamber, 49 cm
x 23.5 cm wide and 27 cm tall. ASTM C778 standard 20-30 sand was added to the vessel until it was 5 cm above the
original water line. At this level, the sand was damp with no free-standing water. Drago Wrap samples were placed on
top of the damp sand, and the entire surface of the vapor barrier was weighted down with sand-filled plastic bags to
ensure full contact of the Drago Wrap with the damp sand. The test vessel was covered and sealed. After 30 days of
exposure under ambient laboratory conditions (21-25°C), the samples were removed for evaluation.

Simply stated:

We took an actual soils report from an old dry cleaning site and recreated the conditions, roughly. In the actual
scenario the water table was 20 feet below the vapor barrier. In our setup, we created a contaminated water table just
2 inches below Drago Wrap. After a 30-day exposure, the mass and volume changes were analyzed, and we
subsequently tested the material for its water vapor permeance rating and tensile strength.

RESULTS

Mass and Volume

The chemist conducted mass and volume measurements before and after exposure. The following comes directly from
her report: “All of the test coupons exhibited slight changes in mass and volume, no matter what their exposure
conditions were. Statistical analysis by the two-tailed t-test showed that the changes for the chlorinated solvent-exposed
coupons were not significantly different from the changes for the control-exposed coupons.”

Conclusion: Drago Wrap's mass and volume were not significantly affected by the chlorinated solvent exposure.

Tensile Strength
Samples were sent by the lab to our in-house lab and tested per ASTM E882 in both the machine and transverse

directions. After the 30-day extreme chlorinated solvent exposure, the results were 51.2 Ibf/in and 49.7 Ibf/in for
machine and transverse directions respectively. These results were not significantly different than the water-exposed
control samples (48.7 Ibf/in, 48.5 Ibf/in) or the unexposed samples (48.5 Ibf/in, 46.8 Ibf/in). For another point of
comparison, consider that to be labeled as Class A per ASTM E1745, new-material tensile need only test at 45 Ibf/in.

Conclusion: Chlorinated solvent exposure has little to no effect on Drago Wrap's physical integrity in below-slab
applications.

Water Vapor Permeance

The testing lab then sent exposed and control samples to our in-house lab where they were subsequently tested per
ASTM F1249. The results were very positive. The permeance of the sample exposed to the BTEX solution (0.00713
perms) increased minimally compared to the control (0.00614 perms), both staying well below the threshold of 0.01
perms.

Conclusion: Chlorinated solvent exposure had minimal effect on Drago Wrap's ability to retard water vapor.
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& DRAGO® WRAP VAPOR INTRUSION BARRIER TESTING

N1Z€9R SIMULATED SULFATE EXPOSURE CONDITION

TTTE————

SETUP

To simulate the worst possible sulfate exposure, a senior chemist at a research and testing lab prepared water
contaminated with 10,000 PPM of SO4 (sulfate.) This sulfate concentration was chosen because it was rated as “very
severe” (the highest or worst classification) by UC Berkeley professors conducting research for the Caltrans Long Life
Pavement Rehabilitation Strategy (LLPRS) Program. The Chemist took this worst-case scenario concentration and
soaked samples of Drago Wrap in it for 28 days. Upon removal, the samples were analyzed for changes in mass and
volume, and subsequently the exposed product was tested to determine its tensile strength and water vapor
permeance rate.

RESULTS

Mass & Volume

The chemist conducted mass and volume measurements before and after exposure. The following comes directly from
her report: "All of the test coupons exhibited slight changes in mass and volume, no matter what their exposure
conditions were. Statistical analysis by the two-tailed t-test showed that the changes for the sulfate-exposed coupons
were not significantly different from the changes for the control-exposed coupons.”

Conclusion: In other words, Drago Wrap's mass and volume were not significantly affected by the sulfate exposure.

Tensile

Samples were sent by the lab to our in-house lab and tested per ASTM E882 in both the machine and transverse
directions. After the 28-day extreme sulfate exposure, the results were 49.6 Ibf/in and 52.3 Ibf/in for machine and
transverse directions respectively. These results were not significantly different than the water-exposed control
samples (48.7 Ibf/in, 50.8 Ibf/in) or the unexposed samples (48.5 Ibf/in, 46.8 Ibf/in). For another point of comparison,
consider that to be labeled as Class A per ASTM E1745, new-material tensile need only test at 45 Ibf/in.

Conclusion: Sulfate exposure has little to no effect on Drago Wrap's physical integrity in below-slab applications.

Water Vapor Permeance

The testing lab then sent exposed and control samples to our in-house lab where they were subsequently tested per
ASTM F1249. The results were very positive. The permeance of the sample exposed to the sulfate solution (0.00734
perms) increased minimally compared to the control (0.00698 perms), both staying well below the threshold of 0.01
perms.

Conclusion: Sulfate exposure had no significant effect on Drago Wrap's ability to retard water vapor.
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c PRODUCT NAME
DRAGO WRAP VAPOR INTRUSION BARRIER

e MANUFACTURER

c/o Stego® Industries, LLC*

216 Avenida Fabricante, Suite 101
San Clemente, CA 92672

Sales, Technical Assistance

Ph: (877) 464-7834

Fx: (949) 257-4113
www.stegoindustries.com

e PRODUCT DESCRIPTION

USES: Drago Wrap is specifically engineered to attenuate volatile organic compounds (VOCs) and serve as a below-slab
moisture vapor barrier.

COMPOSITION: Drago Wrap is a multi-layered plastic extrusion that combines uniquely designed materials with only
high grade, prime, virgin resins.

ENVIRONMENTAL FACTORS: Drago Wrap can be used in systems for the control of various VOCs including hydrocarbons,
chlorinated solvents, radon, methane, soil poisons, and sulfates.

o TECHNICAL DATA

TABLE 4.1: PHYSICAL PROPERTIES OF DRAGO WRAP VAPOR INTRUSION BARRIER

PROPERTY

Under Slab Vapor Retarders
Water Vapor Permeance

Push-Through Puncture

TEST

ASTM E1745 - Standard Specification for Water Vapor Retarders Used
in Contact with Soil or Granular Fill under Concrete Slabs

RESULTS

ASTM E1745 Compliant

ASTM F1249 - Test Method for Water Vapor Transmission Rate Through Plastic
Film and Sheeting Using a Modulated Infrared Sensor

0.0069 perms

ASTM D4833 - Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes, and Related Products

183.9 Newtons

Tensile Strength ASTM D882 - Test Method for Tensile Properties of Thin Plastic Sheeting 53.5 Lbf/in

Rl ASTM E154 Section 8, F1249 - Permeance after wetting, drying, and soaking 0.0073 perms
(ASTM E1745 ASTM E154 Section 11, F1249 - Permeance after heat conditioning 0.0070 perms
Sections 7.1.2 - 7.1.5) ASTM E154 Section 12, F1249 - Permeance after low temperature conditioning 0.0062 perms

Hydrocarbon Attenuation
Factors

Chlorinated Solvent
Attenuation Factors

ASTM E154 Section 13, F1249 - Permeance after soil organism exposure

0.0081 perms

Contact Stego Industries’ Technical Department

Contact Stego Industries’ Technical Department

VEGEN I E SR RERS S ASTM D1434 - Test Method for Determining Gas Permeability Characteristics of 7.0 GTR**
Plastic Film and Sheeting (mL(STP)/m2*day)
Radon Diffusion Coefficient K124/02/95 9.8 x 107 m?/second
Thickness 20 mil
Roll Dimensions 14' x 105
or 1,470 ft2
Roll Weight 150 lb

Note: perm unit = grains/(ft2*hr*in-Hg)

** GTR = Gas Transmission Rate

Continued...
Note - legal notice on page 2.
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e INSTALLATION
UNDER SLAB: Unroll Drago Wrap over a tamped aggregate, sand, or earth base. Overlap all seams a minimum of 12
inches and tape using Drago® Tape. All penetrations must be sealed using a combination of Drago Wrap and Drago

Accessories.

Review Drago Wrap’s complete installation instructions prior to installation.

° AVAILABILITY & COST

Drago Wrap is available nationally through our network of building supply distributors. For current cost information,
contact your local Drago distributor or Stego Industries” Sales Representative.

G WARRANTY

Stego Industries, LLC believes to the best of its knowledge, that specifications and recommendations herein are
accurate and reliable. However, since site conditions are not within its control, Stego Industries does not guarantee
results from the use of the information provided and disclaims all liability from any loss or damage. Stego Technology,
LLC does offer a limited warranty on Drago Wrap. Please see www.stegoindustries.com/legal.

° MAINTENANCE

Store Drago Wrap in a dry and temperate area.

e TECHNICAL SERVICES

Technical advice, custom CAD drawings, and additional information can be obtained by contacting Stego Industries or
by visiting the website.

Contact Number: (877) 464-7834
Website: www.stegoindustries.com

@ FILING SYSTEMS

e www.stegoindustries.com

(877) 464-7834 | www.stegoindustries.com

INDUSTRIESi LLC

DATA SHEETS ARE SUBJECT TO CHANGE. FOR MOST CURRENT VERSION, VISIT WWW.STEGOINDUSTRIES.COM

*Stego Industries, LLC (“Stego”) is the exclusive Representative for Drago Wrap and Pango Wrap. All designated trademarks are the intellectual property
of Stego or the entity for which it is acting as a Representative. Installation, Warranty, State Approval Information and Disclosure of Representative Status:
www.stegoindustries.com/legal. ©2019 Stego Industries, LLC. All rights reserved.




DRAGO® WRAP LIMITED WARRANTY

ISSUER: STEGO TECHNOLOGY, LLC (“Stego Tech”)

Applicable Date: January 1, 2018 | Revision Date: October 30, 2018 | Version Number: 2.0 P1of 3

This Drago Wrap Limited Warranty (“the Warranty”) commences on the Effective Date and applies to Drago Wrap Vapor
Intrusion Barrier (for the purposes of this Warranty “Drago Wrap”).

Stego Tech recommends installation of Drago Wrap per ASTM E1643, its published installation instructions, and in ac-
cordance with all site-specific recommendations of the project’s design team. Drago Wrap is specifically engineered to
be installed in conjunction with its proprietary accessories, including Drago® Tape, DragoTack™ Tape, Drago® Sealant, and
Drago® Sealant Form. Additionally, to avoid puncturing Drago Wrap and comply with ASTM E1643, Stego Tech recommends
utilizing the Beast® Screed system of vapor barrier-safe accessories.

WARRANTY TERMS AND CONDITIONS

c DRAGO WRAP WARRANTY

Stego Tech recognizes the most current version of ASTM E1745 (at the time of the material purchase) as the governing
standard specification for under-slab vapor retarders. Subject to the limitations set forth below, for the Life of the Building™
Stego Tech warrants that Drago Wrap:

(a] meets all of the requirements for its designated ASTM E1745 classification;
(b) has been tested in accordance with each of the following ASTM test methods:
i. ASTM E1745 - Standard Specification for Water Vapor Retarders Used in Contact with Soil or
Granular Fill under Concrete Slabs
ii. ASTM F1249 - Test Method for Water Vapor Transmission Rate Through Plastic Film and Sheeting
Using a Modulated Infrared Sensor
iii. ASTM D1709 - Test Methods for Impact Resistance of Plastic Film by Free-Falling Dart Method
iv. ASTM D882 - Test Method for Tensile Properties of Thin Plastic Sheeting
v. ASTM E154 - Sections 8, 11, 12, 13 - Permeance After Conditioning '
vi. ASTM D1434 - Standard Test Method for Determining Gas Permeability Characteristics of
Plastic Film and Sheeting
vii. ASTM D4833 - Standard Test Method for Index Puncture Resistance of Geomembranes and
Related Products
(c) will be free from Manufacturing Composition Defects;
(d) eligible for input on project-specific installation best practices by a Stego Tech-authorized representative during
the preconstruction phase upon reasonable notice, in-person or remotely; and
(e] eligible for Site Review by a Stego Tech-authorized representative, in-person or digitally, for input on installation
prior to concrete placement upon reasonable notice.
() will meet or exceed its published product literature for a period not less than two (2) years from the Date of
Installation.

This Warranty is the sole Warranty given by Stego Tech or its Affiliates as to Drago Wrap. All installations or uses of Drago
Wrap automatically activate this Warranty. If you do not wish to be bound by the terms of this Warranty, please return the
Drago Wrap for a full Refund. Otherwise, all installations will be presumed to have agreed to the terms herein.

a NOTICE AND CLAIMS

Any Claim pursuant to this Warranty must be Certified and must be made within sixty (60) days of the date discovered or the
date it should reasonably have been discovered in order for Stego Tech to evaluate the Claim and replace the Drago Wrap.
Claims may be made at any time during the Life of the Building. Such replacement (or at Stego Tech’s option, Refund of the
verified purchase price) shall be your sole and exclusive remedy for any such Claim.

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

Continued...
Note - legal notice on last page.




DRAGO® WRAP LIMITED WARRANTY

ISSUER: STEGO TECHNOLOGY, LLC (“Stego Tech”)

Applicable Date: January 1, 2018 | Revision Date: October 30, 2018 | Version Number: 2.0 P2 of 3

e WARRANTY AND CONDITIONS TO COVERAGE

This Warranty excludes any defect or damage caused by: (a) faulty or improper installation of the Drago Wrap, including the
failure to comply with published specification and installation recommendations in effect at the time of installation; (b) im-
proper use, storage or site conditions (e.g noncompliance with the terms of the Drago Wrap Material Safety Data Sheet); (c]
any below-concrete slab or similar activity, and any other maintenance, repair, alteration or new installation to the Building
that occurs after the completion of the original installation that impacts the Drago Wrap; (d) damage caused by non-Stego
Tech materials; (e] factors beyond the reasonable control of Stego Tech or its Affiliates, including, but not limited to, natural
disasters such as lightning, floods, windstorms, seismic disturbances, hurricanes, tornadoes, or impact of foreign objects
or other violent storms or casualty; (f) damage resulting from any form of misuse, abuse or negligence; (g) structural de-
fects or failures in the Building to which the Drago Wrap is installed.

Your sole remedy under this Warranty is, at Stego Tech’s option: (a) Refund of the purchase price paid; or (b) replacement
of so much of the Drago Wrap as Stego Tech deems necessary.

e WARRANTY EXCLUSIONS

Except where prohibited by law, this Warranty and the remedies expressly stated herein are the exclusive warranties and
remedies provided to you with respect to the Drago Wrap and supersede any prior, contrary or additional representations,
whether oral or written. No representative, distributor, dealer or any other person is authorized to make, or makes any war-
ranty, representation, condition or promise with respect to the Drago Wrap. ALL OTHER WARRANTIES ARE DISCLAIMED
AND EXCLUDED - WHETHER EXPRESS, IMPLIED, OR STATUTORY - INCLUDING ANY WARRANTY OF MERCHANTABILITY,
ANY WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, AND ANY IMPLIED WARRANTIES OTHERWISE ARISING
FROM COURSE OF DEALING, COURSE OF PERFORMANCE, OR USAGE OF TRADE.

In no event shall Stego Tech or its Affiliates be liable for any incidental, special, indirect, consequential damages, including
but not limited to lost income or loss of use. This exclusion applies regardless of whether such damages are sought for
breach of warranty, breach of contract, negligence, or strict liability in tort or any other legal or equitable theory.

@© SEVERANCE

If any provision in this Warranty is found to be invalid or unenforceable, then the remainder shall have full force and effect,
and the invalid provision shall be modified or partially enforced to the maximum extent permitted by law to effectuate the
purpose of the Warranty.

° DISPUTE RESOLUTION

It is the intention of the parties to use their reasonable best efforts to informally resolve, where possible, any dispute, claim,
demand or controversy arising out of the performance of this Warranty by mutual negotiation and cooperation. In the event
that the parties are unable to informally resolve a dispute, the Parties agree that such disputes shall be completely and finally
settled by submission to arbitration before a single arbitrator under the Judicial Arbitration and Mediation Services (JAMS)
Arbitration Rules then in effect. Good faith mediation shall be a condition precedent to initiating arbitration. Unless the parties
agree otherwise, the arbitration shall take place in Orange County, California, U.S.A. The award of the arbitrator shall be in
writing, shall be final and binding upon the parties, shall not be appealed from or contested in any court and may, in appropriate
circumstances, include injunctive relief. Judgment on such award may be entered in any court of appropriate jurisdiction, or
application may be made to that court for a judicial acceptance of the award and an order of enforcement, as the party seeking
to enforce that award may elect. The prevailing party shall be entitled to recover its attorney fees and costs. This Agreement
shall be governed in all respects by the laws of the State of California without regard to the conflict of law provisions thereof.
Neither party will consolidate, or seek class treatment for any action unless previously agreed to in writing by all parties.

Continued...
Note - legal notice on last page.




DRAGO® WRAP LIMITED WARRANTY

ISSUER: STEGO TECHNOLOGY, LLC (“Stego Tech”)

Applicable Date: January 1, 2018 | Revision Date: October 30, 2018 | Version Number: 2.0 P3 of 3

DEFINITIONS

"Affiliates " means Stego Tech affiliated entities, partners, joint venturers, suppliers, vendors, subcontractors, representa-
tives, and agents.

“Applicable Date” means the Limited Warranty applies to material sold on or after January 1, 2018.
“Building " means the building above which Drago Wrap was installed, as verified by Stego Tech.

“Certified”"means that you have investigated whether a breach of this Warranty occurred and obtained and provided a quali-
fied inspector report confirming evidence exists of such a Defect. Stego Tech reserves the right to independently verify any
Claims.

“Claim” means a claim for relief under the Warranty.
“Date of Installation” means the date Drago Wrap was installed, as verified by Stego Tech.
“Effective Date” means date of first sale as verified.

“Life of the Building” means the duration of which the building originally installed atop of the Drago Wrap is in good and
working condition.

“Manufacturing Composition Defect” means any condition of the Drago Wrap that does not meet the material’s intended
design and is disclosed to Stego Tech during the Life of the Building.

“Refund” means Stego Tech providing a monetary return in the amount verified to be the cost of the Drago Wrap subject to
the Claim.

“Site Review” means a review of representative portions of the Drago Wrap installation (digitally or in-person, when pos-
sible, and as determined by Stego Tech authorized representative) prior to concrete placement to help ensure compliance
with governing installation standard, ASTM E1643, Stego Tech’s installation instructions, and/or, if applicable, the design
team’s recommendations (e.g. contract documents). Site Reviews are not a full site inspection.

“Stego Tech” means Stego Technology, LLC, a California limited liability company with its principal place of business locat-
ed at 216 Avenida Fabricante, #101, San Clemente, California 92672. Stego Industries, LLC is the exclusive representative
of Drago Wrap and accessory products, owned by Stego Technology, LLC, a wholly independent company.

“Warranty” means this Drago Wrap Limited Warranty.

(877) 464-7834 | www.stegoindustries.com

STEGO

Stego Industries, LLC is the exclusive Representative for all products, including Drago® Wrap and accessory products, owned by Stego Technology, LLC, a wholly independent company from Stego Indus-
tries, LLC. Drago, the Drago logo, and DragoTack are deemed to be registered and/or protectable trademarks of Stego Technology, LLC. Stego and the stegosaurus logo are deemed to be registered and/
or protectable trademarks of Stego Industries, LLC. Life of the Building (LOTB) and the LOTB logo are deemed to be registered and/or protectable trademarks of Stego Industries, LLC licensed by Stego
Technology, LLC. All Rights Reserved. Installation and Warranty Information: www.stegoindustries.com/legal
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TECHNOLOGY, LLC

SECTION 1: IDENTIFICATION

Product Identifier
Product Name: Drago Wrap

Intended Use of the Product
Vapor Intrusion Barrier

Company Name, Address, and Telephone of the Responsible Party
Stego Technology, LLC or C/0 Stego® Industries, LLC*

216 Avenida Fabricante #101

San Clemente, CA 92672

Emergency Telephone Number
Emergency Number: 1 (800) 424-9300 (24 Hrs.) CHEMTREC
Main Contact Number: (877) 464-7834

SECTION 2: HAZARDS IDENTIFICATION

Classification: This product is not classified as hazardous in accordance with 29 C.F.R. § 1910.1200.

Signal word: None.

Pictogram(s): None.

Hazard statement(s): None.

Precautionary statement(s): None.

Hazards not otherwise classified: Polymer film can burn if exposed to excessive temperatures beyond the normal use of
the product.

SECTION 3: COMPOSITION / INFORMATION ON INGREDIENTS

Ingredient CAS Number % by WT.
Copper Proprietary* <10%*

The selections marked with an *" are proprietary and considered to be Trade Secrets. This is the reason that they are
listed as such, or provided as a range.

SECTION 4: FIRST AID MEASURES

The following first aid recommendations are based on an assumption that appropriate personal and industrial hygiene
practices are followed.

Inhalation: Not a respirable film. If exposed to fumes from combustion, move subject to fresh air; if breathing is
difficult, give oxygen and get medical attention; if victim has stopped breathing, give artificial respiration and

get medical attention.

Eye Contact: Not a probable route of exposure. If exposed to fumes from overheating or from combustion, move subject
to fresh air. Flush with plenty of water; if irritation continues, get medical attention.

Skin Contact: No treatment necessary. For thermal burns, cool molten materials with water and get

medical attention.

Ingestion: Not a probable route of exposure.

Continued...
Note - legal notice on page 5
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STEG

SECTION 5: FIRE-FIGHTING MEASURES

Unusual Hazards: Polymer film can burn if exposed to excessive temperature beyond the normal use of the product.
Extinguishing Agents: Use extinguishing media appropriate for surrounding fire: carbon dioxide, foam, dry chemical,
and water fog.

Personal Protective: Equipment unnecessary unless resin is burned, which is not an intended use of the product. If
resin is burning, wear self-contained breathing apparatus (pressure-demand MSHAINIOSH approved or equivalent] and
full protective gear.

Note: See Section 10 for hazardous combustion and thermal decomposition information.

SECTION 6: ACCIDENTAL RELEASE MEASURES

Personal Protection: None necessary.
Procedures: None necessary.

SECTION 7: HANDLING AND STORAGE

Storage Conditions: Cool, dry storage recommended. Indoor storage recommended.

Avoid storing films in areas containing aromatic hydrocarbons, halogenated compounds, chlorinated compounds,
oxidative agents, solvents or other known polyethylene solubilizers, prodegradants, as they may impact the product
performance and/or service life.

Handling Procedures: Avoid direct sunlight. Avoiding direct UV exposure of product. Avoid contact with incompatible
materials.

Installation Temperature Range: Below 110°F (ambient). Please also see technical and safety data sheets for accessory
products installation/application temperature ranges.

In-Service Temperature Range: Below 85°F (soil and slab temperature, beginning 28 days following slab placement].
Please also see technical and safety data sheets for accessory products installation/application temperature ranges.
Exposure to Ultraviolet Radiation/Weather Events: The amount of time between when Stego Wrap is installed and when
concrete is placed or other complete protection from sunlight and weather events is provided should be minimized while
not exceeding 7 days.

Please review the remainder of the SDS and this wrap’s technical data sheet for storage and additional information. If
any of the conditions cited above pose a problem for the typical installation of Drago Wrap, please contact Stego Indus-
tries for additional information and solutions.

SECTION 8: EXPOSURE CONTROLS / PERSONAL PROTECTION

Ingredient OSHA PEL ACGIH TWA
Copper 0.1 mg/m?® (Cu fume) 0.2 mg/m® (Cu fume)

Respiratory Protection: None required during handling. Local exhaust to remove fumes from heat sealing and hot wire
cutting areas of packaging or bag converting for worker comfort.

Eye Protection: None necessary.

Hand Protection: None necessary.

Engineering Controls (Ventilation): Use local exhaust ventilation when routinely heat sealing this product.
Recommended ventilation is with a minimum capture velocity of 100 ft/min. (30 m/min.) at the point of vapor evolution.
Refer to the current edition of /ndustrial Ventilation: A Manual of Recommended Practice published by the American
Conference of Governmental Industrial Hygienists for information on the design, installation, use, and maintenance of
exhaust systems.

Continued...
Note - legal notice on page 5
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TECHNOLOGY, LLC

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES continued...

General Physical Form: Solid plastic film.

INFORMATION ON BASIC PHYSICAL AND CHEMICAL PROPERTIES

Appearance Plastic film
Color: Copper and Gray
State: Solid

Odor Characteristics: None

Odor Threshold: None

pH: Not Applicable
Melting Point/Freezing Point: Not Applicable
Initial Boiling Point and Boiling Point Range: Not Applicable
Flash Point: Not Applicable
Evaporation Rate: Not Applicable
Flammability (solid, gas): Not Applicable
Upper flammability: Not Applicable
Lower Flammability: Not Applicable
Vapor Pressure: Not Applicable
Vapor Density: Not Applicable
Relative Density: Not Applicable
Solubility: Not Applicable
Partition Coefficient: n-octanol/water: Not Applicable
Auto ignition-temperature: Not Applicable
Decomposition temperature: >325°C (617°F)
Viscosity: Not Applicable

SECTION 10: STABILITY AND REACTIVITY

Instability: This material is considered stable. Thermal decomposition is dependent on time and temperature.

HAZARDOUS DECOMPOSITION PRODUCTS

Substance Condition

Hydrocarbons Combustion by-product
Carbon Monoxide Combustion by-product
Carbon Dioxide Combustion by-product
Copper Fume Combustion by-product

Hazardous Polymerization: Product will not undergo hazardous polymerization. Product does not decompose at
ambient temperatures.

Incompatibility: Lead azide and lead stiphanate commonly used in high explosive detonators react violently with copper.
Reactivity: Reacts and binds with polar gases such as Hydrogen sulfide (H,S), Ozone (0,), Carbonyl sulfide (COS), Sulfur
Dioxide (S0,), Hydrogen chloride (HCI), Formic Acid, Acetic Acid.

Hazardous Decomposition: Under recommended usage conditions, hazardous decomposition products are not expected.
Hazardous decomposition products may occur as a result of oxidation, heating, or reaction with another material.

Continued...
Note - legal notice on page 5
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TECHNOLOGY, LLC

SECTION 11: TOXICOLOGICAL INFORMATION

This product, when used under reasonable conditions and in accordance with the directions for use, should not present a
health hazard. However, use or processing of the product in a manner not in accordance with the product’s directions for
use may affect the performance of the product and may present potential health and safety hazards.

Acute Data: No Toxicity data are available for this material.

PRIMARY ROUTES OF EXPOSURE

Skin Contact: Only if burned.
Eye Contact: Only if burned.
Respiratory Contact: ~ Only if burned.

ACUTE EFFECTS OF EXPOSURE

Ingestion: Not a probable route of exposure.

Inhalation: No inhalation risk unless product is heated to point of burning, which in normal applications does not occur.
Fumes from combustion are unlikely to be produced during heat shrinking. Local ventilation should be used for comfort.
Testing data shows copper/polymer particulate count at approximately 0.007mg/m?, which is well below OSHA PEL of 0.1
mg/m?.

Eye Contact: No eye exposure risk during all product usage except during heating if plastic is heated to point of combus-
tion, which does not occur during the intended use of the product. Fumes from combustion, which have a low toxicity,
may be produced during hot wire cutting or heat sealing. Fumes are unlikely to be produced during heat shrinking when
used as directed.

Skin Contact: Not irritating when used as directed. Hot polymer created during heat shrinking, wire cutting, or heat
sealing, may produce thermal bums.

Chronic Effects of Exposure: None known when used as directed.

Carcinogenicity: None known when used as directed.

SECTION 12: ECOLOGICAL INFORMATION

This material is insoluble in water and not expected to present any environmental problems in normal application,
however areas containing aromatic hydrocarbons, halogenated compounds, chlorinated compounds, pH extremities,
oxidative agents, solvents or other known polyethylene solubilizers, prodegradants, etc. may impact the product
performance and/or service life.

SECTION 13: DISPOSAL CONSIDERATIONS

Procedure: Reclaim if feasible. If product can’t be reclaimed, no special requirements are necessary; dispose of as
ordinary solid waste. Pick up film for good “housekeeping” and to prevent a slipping hazard. Incineration or landfill in
compliance with federal, state and local reqgulations. Since regulations vary, consult applicable regulations or authorities
before disposal.

SECTION 14: TRANSPORT INFORMATION

US DOT Hazard Class: Not regulated.

Continued...
Note - legal notice on page 5
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SECTION 15: REGULATORY INFORMATION

Workplace Classification: This product is not considered hazardous under the OSHA Hazard Communication Standard
(29 C.F.R. § 1910.1200).

CERCLA Information (40 C.F.R. 302.4): Because of the form in which copper is contained within the resin, releases of
this material to air, land, or water are not reportable to the National Response Center under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).

Waste Classification: When this product becomes a waste, it is classified as a non-hazardous waste under criteria of the
Resource Conservation and Recovery Act (40 C.F.R. 261).

SECTION 16: OTHER INFORMATION

HAZARD RATING

Health: 0 | Flammability: 1 | Reactivity: 0 | Special Hazards: None

Scale: 4 = Extreme [ 3 = High | 2 = Moderate | 1 = Slight | 0 = Insignificant

National Fire Protection Association (NFPA] hazard ratings are designed for use by emergency response personnel to
address the hazards that are presented by short-term, acute exposure to a material under conditions of fire, spill, or
similar emergencies. Hazard ratings are primarily based on the inherent physical and toxic properties of the material,
but also include the toxic properties of combustion or decomposition products that are known to be generated in signifi-
cant quantities.

Rating are based on internal supplier’s guidelines, and they are intended for internal use only.

ABBREVIATIONS

ACGIH = American Conference of Governmental Industrial Hygienists
OSHA = Occupational Safety and Health Administration

TLV = Threshold Limit Value

PEL = Permissible Exposure Limit

TWA = Time Weighted Average

STEL = Short-Term Exposure Limit

Disclaimer: The information contained herein relates only to the specific material identified. Stego Technology, LLC
believes that such information is accurate and reliable as of the date of this material safety data sheet, but no repre-
sentation, guarantee or warranty, expressed or implied, is made as to the accuracy, reliability, or completeness of the
information. Stego Technology, LLC urges persons receiving this information to make their own determination as to the
information’s suitability and completeness for their particular application.

Please read the product statements for all Drago® products by navigating here:
http://www.stegoindustries.com/legal

STEGO INDUSTRIES, LLC « SAN CLEMENTE, CA ¢ 949-257-4100 « 877-464-7834

* Stego Industries, LLC is the exclusive Representative for all products, including Drago® Wrap and accessory products, owned by Stego Technology, LLC, a wholly independent www_stegoindustri es.com

company from Stego Industries, LLC. Drago, the Drago logo, and DragoTack are deemed to be registered and/or protectable trademarks of Stego Technology, LLC. Stego and
the stegosaurus logo, are deemed to be registered and/or protectable trademarks of Stego Industries, LLC. © 2018 Stego Industries, LLC. All Rights Reserved. Installation
and Warranty Information: www.stegoindustries.com/legal.
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IMPORTANT: Please read these installation instructions completely, prior to beginning any Drago Wrap installation. The following installation
instructions are generally based on ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of Water Vapor Retarders
Used in Contact with Earth or Granular Fill Under Concrete Slabs. There are specific instructions in this document that go beyond what is stated in
ASTM E1643 to take into account vapor intrusion mitigation. If project specifications call for compliance with ASTM E1643, then be sure to review
the specific installation sections outlined in the standard along with the techniques referenced in these instructions.

UNDER-SLAB INSTRUCTIONS:

Drago Wrap has been engineered to be installed over a tamped aggregate, sand, or earth base. It is not typically necessary
to have a cushion layer or sand base, as Drago Wrap is tough enough to withstand rugged construction environments.

NOTE: Drago Wrap must be installed with the gray facing the subgrade.

Fig.1: UNDER-SLAB INSTALLATION e Unroll Drago Wrap over the area where the slab is to be placed.
Drago Wrap should completely cover the concrete placement
area. All joints/seams should be overlapped a minimum of
DRAGO TAPE 12 inches and taped using Drago® Tape. (Fig. 1). If additional
protection is needed, install DragoTack™ Tape in between the
overlapped seam in combination with Drago Tape on top of the
seam.

NOTE: The area of adhesion should be free from dust, dirt, moisture,
Minimum 12” overlap and frost to allow maximum adhesion of the pressure-sensitive tape.
Ensure that all seams are taped with applied pressure to allow for
maximum and continuous adhesion of the pressure-sensitive Drago
Tape. Adhesives should be installed above 40°F. In temperatures
below 40°F, take extra care to remove moisture/frost from the area
of adhesion.

e ASTM E1643 requires sealing the perimeter of the slab. Extend
vapor retarder over footings and seal to foundation wall or
grade beam at an elevation consistent with the top of the slab
or terminate at impediments such as waterstops or dowels.
Consult the structural and environmental engineer of record
before proceeding.

SEAL TO PERIMETER WALL OR FOOTING WITH DRAGOTACK
TAPE: (Fig. 2a and 2b)

a. Make sure area of adhesion is free of dust,
dirt, debris, moisture, and frost to allow
maximum adhesion.

b. Remove release liner on one side and stick to
desired surface.

c. When ready to apply Drago Wrap, remove the
exposed release liner and press firmly against

N DragoTack Tape to secure.

DRAGOTACK TAPE " 4 d. |If a mechanical seal is needed, fasten a

termination bar over the top of the Drago Wrap

inline with the DragoTack Tape.

Fig.2a: SEAL TO PERIMETER WALL Fig. 2b: SEAL TO FOOTING

P

FOOTING A

DRAGO

VAPOR INTRUSION BARRIER FOOTING VAPOR INTRUSION BARRIER

NOTE: If sealing to the footing, the footing should receive
a hand float finish to allow for maximum adhesion.

Continued ...
Note - legal notice on last page.
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e In the event that Drago Wrap is damaged during or after installation, repairs must be made. Cut a piece of Drago Wrap
to a size and shape that covers any damage by a minimum of 6 inches in all directions. Clean all adhesion areas of dust,
dirt, moisture, and frost. Tape down all edges using Drago Tape. (Fig. 3)

Fig. 3: SEALING DAMAGED AREAS

DRAGO TAPE

DAMAGED AREA

e IMPORTANT: ALL PENETRATIONS MUST BE SEALED. All pipe, ducting, rebar, and block outs should be sealed using
Drago Wrap, Drago Tape, and/or Drago® Sealant and Drago® Sealant Form. (Fig. 4a). Drago accessories should be
sealed directly to the penetrations.

Fig. 4a: PIPE PENETRATION SEALING

DRAGO TAPE DRAGO SEALANT

DRAGO
SEALANT FORM
MINIMAL VOID SPACE CREATED

DRAGO TAPE DRAGO SEALANT

uuuuuuuuuuuuuuuuuuuuu

DRAGO
LARGE VOID SPACE CREATED SEALANT FORM

DETAIL PATCH FOR PIPE PENETRATION SEALING: (Fig. 4b)
a. Install Drago Wrap around pipe penetrations by slitting/cutting material as needed. Try to minimize void space
created.
b. If Drago Wrap is close to pipe and void space is minimized, proceed to step d.
c. If void space exists, then
i. Cut a detail patch to a size and shape that creates a 6-inch overlap on all edges around the void space at
the base of the pipe.
ii. Cutan "X" slightly smaller than the size of the pipe diameter in the center of the detail patch and slide
tightly over pipe.
iii. Tape the edges of the detail patch using Drago Tape.
d. Seal around the base of the pipe using Drago Tape and/or Drago Sealant and Drago Sealant Form.
i. If Drago Sealant is used to seal around pipe, make sure Drago Wrap is flush with the base of the
penetration prior to pouring Drago Sealant.

Continued ...
Note - legal notice on last page.



DRAGO® WRAP VAPOR INTRUSION BARRIER
INSTALLATION INSTRUCTIONS

MULTIPLE PIPE PENETRATION SEALING: (Fig. 5)

NOTE: Multiple pipe penetrations in close proximity may be most efficiently sealed using Drago Wrap, Drago
Sealant, and Drago Sealant Form for ease of installation.

a. Cuta holein Drago Wrap such that the membrane fits over and around the base of the pipes as closely as
possible, ensuring that it is flush with the base of the penetrations.

b. Install Drago Sealant Form continuously around the entire perimeter of the group of penetrations and at least
1 inch beyond the terminating edge of Drago Wrap.

c. Pour Drago Sealant inside of Drago Sealant Form to create a seal around the penetrations.

d. |If the void space between Drago Wrap and the penetrations is not minimized and/or the base course allows for
too much drainage of sealant, a second coat of Drago Sealant may need to be poured after the first application
has cured.

Fig. 5: MULTIPLE PIPE PENETRATION SEALING

DRAGO SEALANT

DRAGO SEALANT
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DRA
SEALANT FORM

DRAGO DRAGO DRAGO

VAPOR INTRUSION BARRIER VAPOR INTRUSION BARRIER VAPOR INTRUSION BARRIER

DRAGO DRAGO
MINIMAL VOID SPACE CREATED SEALANT FORM SEALANT FORM

(, | BEAST® CONCRETE ACCESSORIES - VAPOR BARRIER SAFE

AS“'M‘ Stego Industries* recommends the use of BEAST vapor barrier-safe concrete accessories,
CONCRETE ACCESSORIES to help eliminate the use of non-permanent penetrations in Drago Wrap installations.

BEAST® SCREED BEAST® HOOK BEAST® FORM STAKE
Improve efficiency and maintain concrete Locate it The Stego barrier-safe forming system that
floor levelness with the BEAST SCREED SYSTEM! and lock it down! prevents punctures in the vapor barrier.

IMPORTANT: AN INSTALLATION COMPLETED PER THESE INSTRUCTIONS SHOULD CREATE A MONOLITHIC MEMBRANE
BETWEEN ALL INTERIOR INTRUSION PATHWAYS AND VAPOR SOURCES BELOW THE SLAB AS WELL AS AT THE SLAB
PERIMETER. THE UNDERLYING SUBBASE SHOULD NOT BE VISIBLE IN ANY AREA WHERE CONCRETE WILL BE PLACED. IF
REQUIRED BY THE DESIGN ENGINEER, ADDITIONAL INSTALLATION VALIDATION CAN BE DONE THROUGH SMOKE TESTING.

NOTE: While Drago Wrap installation instructions are based on ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection
of Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs, these instructions are meant to be used as a guide,
and do not take into account specific job site situations. Consult local building codes and regulations along with the building owner or owner’s
representative before proceeding. If you have any questions regarding the above-mentioned installation instructions or products, please call us
at 877-464-7834 for technical assistance. While Stego Industries” employees and representatives may provide technical assistance regarding the
utility of a specific installation practice or Stego product, they are not authorized to make final design decisions.

STEGO INDUSTRIES, LLC « SAN CLEMENTE, CA ¢ 949-257-4100 » 877-464-7834 « www.stegoindustries.com

*Stego Industries, LLC ("Stego”) is the exclusive Representative for Drago Wrap and Pango Wrap. All designated trademarks are the intellectual property of Stego or the entity for which it is acting as a Representative. T
Installation, Warranty, State Approval Information and Disclosure of Representative Status: www.stegoindustries.com/legal. ©2019 Stego Industries, LLC. All rights reserved. 11/2019 INDUSTRIES, LLC
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