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Analytical Results
Sample trans-1,2- Vinyl
Well ID Date PCE TCE  |ds1,2-DCE| DCE Chloride
10/30/03 [ <2.0 <20 <2.0 <20 <2.0
06/02/06 1.1 <02 <0.2 <02 <0.2
6900 EAST GREEN Mw-1 11,‘:20]:-38 15 <02 <0.2 <02 <0.2
LAKE WAY NORTH 05/04/10 ) <02 <0.2 <02 <0.2
09/10/14 1.6 <02 <0.2 <02 <0.2
19/30/03 [ <20 <20 <20 <20 <20
06/01/06 | <0.2 55 <0.2 <02 <0.2
MW-2 11/15/08 6.80 45 <0.2 <02 <0.2
9.50 35 <0.2 <02 <0.2
09/10/14 4.00 043 <02 <02 <0.2
10/30/03 170 <20 <2.0 <20 <20
06/01/06 150 11 <10 <10 <10
MW-3 11/19/08 230 16 2.0 <10 <10
\ 05/04/10 150 <10 <10 <10 <10
NORTH-ADJOINING PROPERTY 09/10/14 64 058 0.79 <02 <0.2
6869 WOOPLAWN AVENUE NORTHEAST ¥30/¢ 2,100 220 92 <20 20
08/05; 360 1200 250 <10 68
06/02/ 1,100 730 590 <10 170
MW-16 MW-4 3,100 720 940 <20 160
6857 WOODLAWN AVENUE (166.26) 11/20/08 10,000 640 1,100 | <50 130
NORTHEAST 05/05/10 10,000 1,000 1,600 | <50 370
09/10/14 28,000 3400 3,800 | <200 920
270 a6 <2.0 <20 <2.0
06/01/06 54 9.6 3.3 <04 <0.4
RS 03/28/08 19 110 40 <1 2.8
11/20/08 86 67 37 14 d
05/04/10 82 34 27 044
09/11/14 71 22 5.6 027 <0.2
11/08/04 29 18 11 <20 6
MW-6 05/04/10 4,100 330 440 <20 110
10/07/14 10,000 450 320 < 50 72
06/01/08 0.22 <02 <0.2 <02 <0.2
Mwas  |-1320/08 0.26 <02 <02 <02 <02
05/04/10 | <1.0 <02 <0.2 <02 <0.2
05/10/14 | <02 <02 <0.2 <02 <0.2
06/01/06 | <02 <02 <0.2 <02 <0.2
11/15/08 | <0.2 <02 <0.2 <02 <0.2
', PRY CLEANER \\ 'y \\ M 05/05/10 | <10 <02 <0.2 <02 <0.2
BP' hDING PROPERTY: Sm= =" 1 ‘\ 05/03/14 | <02 <02 <0.2 <02 <0.2
16850 WOODLAWN N “‘ MW-17 | 06/01/06 | <0.2 <02 <02 <02 <0.2
/&V¢N E NORTHEAST 1 03/2g8/08 | <1 <1 =1 <1 <0.2
/' ’[l N Mw-1g |- 1108 | <1 <1 <1 <1 =02
o’ 05/03/10 | <1 <02 <0.2 <02 <0.2
05/03/14 | <02 <02 <0.2 <02 <0.2
11/20/08 | <02 <02 <0.2 <02 <02
MWw-21 05/04/10 | <1.0 <02 <0.2 <02 <0.2
05/03/14 | <02 <02 <0.2 <02 0.73
Mwas |-1420/08 | <02 <02 <02 <02 <0.2
05/04/10 | <10 <02 <0.2 <02 <0.2
03/28/08 650 <10 <10 <10 <2.0
260 34 <20 <20 <20
MW-24 03/04/09 290 <10 <10 < 10 <2.0
‘~~ o 05/05/10 10 042 <0.2 <02 <0.2
05/10/14 17 027 <0.2 <02 <02
Mwas  |--05/04/10 14 031 13 <02 <02
10/07/14 12 038 0.37 <02 <0.2
- 05/04/10 | <10 <02 <0.2 <02 <0.2
v MW-26 et
</ 05/10/14 | <02 <02 <0.2 <02 <0.2
& MW-1 w27 <0.2 <02 <0.2 <02 <0.2
\(167'05) <0.2 <02 <0.2 <02 <0.2
FORMER YASUKO PROPERTY e AR 15 029 <0.2 <02 <0.2
HEARTHSTONE PROPERTY \ = = = = Ao
6850 WOODLAWN AVENUE . ™w-2 A0 et S, T
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Well ID PCE TCE  |cis-1,2-DCE|  DCE Chloride
7,000 a7 <20 <20
530 16 < 40 <4.0
2.5 <20 <20 <20
6900 EAST GREEN M 11/20/08 18,0 QE3 <20 <20
LAKE WAY NORTH 05/04/10 12,0 048 02 <02
09/10/14 45 0.26 <02
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/ <02 =02 =02 <02
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Depth PCE _
GP-6-6 3 0.266 -
GP-7-8 8 <0.005
GP99 9.0 0010 B 1
GP-10-12 120 <0010 SB-12
GP-11-6 6.0 150 SB-1
GP-11-8 8.0 022 MW-12 /
GP-13-4 40 <0010 _
GP-13-14 140 <0010
S81-5-7 57 230 (
$81-13-16 1316 58
SE2-4-5 4m6 190 Sample ID Depth PCE
SB2-14-16 141016 64 5B33-3.0 30 0.46
SB3-6-8 6108 240 SB33-R.5 85 00075
$83-14-15.5 14t015.5 570 5B34-3.0 30 0.12
SB4-6-8 B8 7.0 5B34-8.0 80 73
584-10-12 101012 42 5B35-5.0 50 0.12
SB5-6-8 608 12 5B35-10.5 10.5 00077
585-14-16 141016 0.076 5B36-3.0 30 0.075
s87-24 204 017 SB36-10.5 10.5 0 0061
S87-15-18 15118 038 5B37-5.5 55 54
ﬁi: im Ofgs 223;{;2 gi 7'2”:0 6857 WOODLAWN AVENUE NORTHEAST
S89-8-10 8t010 13 SB38-5.0 9.0 17
SB10-4- 4106 064 5B39-5.5 55 i5
5810-10-12 10112 023 5B35-10.0 10.0 11
SB11-66567 | 665to67 | <0.00084 MW-1-8.0 ] <0.010
SB12-66-67 Bt 67 | <0.00096 MW-2-10 5 105 <0.010
5B13-70-71 70071 <0.00087 MW-3-8.0 8 <0.010
PO7-05 5 <0.05 MW-4-8.0 8 <0.010
PO7-07 7 005 MW-4-110 11 <0.010
P0O7-10 10 <0.05 MW-5-7.5 75 <0.010
P0S-08 ] <0.05 MW-6-15 15.0 <0.010
PO9-13 13 <005 MW7 -6.5-8.0 E5t0 B0 6.30
P1107.5 75 077 MW7-14-15.5 140155 17.0
P11-09 9 075 MW7-21.523 215023 0.042
P11-12 12 A8 MW7-35-36 35 t0 36 0.034
SB-20-2.5 25 <0.00091 MW8-5-65 5wES 0.18
%8707 7 <0.00078 MWE-45-46.5 45t0465|  0.0012
SB-20-13.5 135 <0.00080 MWS-45-46.5 45w 465 0.13
5B-21-25 25 <0.00096 MW10-111204-5-65 | StwES <0.0010
Sg-21-10 10 000080 | MW10-111204-22.5-24 | 225t 24| <0.00083
§B-31-1475 1435 000068 | MW10-111204-4546.5 [45w0 465  <0.045
SB22-25 25 MW11-67-67 5 67 to 67.5 |  <0.00079
587211 11 W 12-65.5-67 65.5 to 67 | <0.00078
ca22.14 14 W 13-64-65 5 64-65.5 | <0.00078
58-23-25 25 W 14-57.5-70 67.5t0 70| <0.0010
582310 10 MW15-5-6.5 565 | <0.00083
5H73-13.5 135 MW 15-15-16 5 1510165 | <0.00083
5B-24-25 25 WW15-25-25 5 2510255 95
ca-24-11 11 MW16-7.5-5 75109 [ <0.00075
Sa04-14 14 i MW17-2.53 5 25t03.5| <0.00076
SB-25-25 25 <0.0011 MW18-27.5285 P75to28.9 <0.00073
SH75.3 g 000087 MW18-77-80 77to80 | <0.00089
S8-25-17 17 <0.0011 MW-20-6-111008 3 0.69
S826-13 13 25 MW-20-26-111008 26 0.0013
SB76-8.0 8 0416 MW-20-45-111008 45 <0.00087
S827-25 75 18 MW-21-6-111008 50 0.01
SRITTE T a0 MW-21-16-111008 16.0 <0.00085
5B827-12 0 12 170 MW-22-6-111108 ] 0.12
SB29-4.0 40 1.0 MW-22-105-111108 10.5 0.025
5879-9.0 9.0 <0.0077 MW-22-15-111108 15 0.013
5830-3.0 30 0.071 MW-22-25-111108 25 0.002
SB30-10 0 100 0030 MW-22-45-111108 45 <0.00085
83120 20 067 MW-23-5-111208 50 <0.00081
83185 Bt 0013 MW-23-11-1112 08 110 <{.00089
<B32-3.0 30 19 MW-23-16-111208 16.0 <0.00086 |
SB33-75 ¥ 79 MW-23-11-111210 205 <0.00088
MITCA Cleanup Level 005 MW26-5.0 50 0.0047
MW26-10.0 10.0 <0.00063
MW26-20.0 200 <0.00081
WW27-13.5 135 00012
//\ MTCA Cleanup Level 0.05
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Chart 1
Estimated Degradation of Chlorinated Solvents in Groundwater
0 u n d with Time by Enhanced Reductive Dechlorination
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APPENDIX A
EDIBLE OIL MATERIAL SAFETY DATA SHEET

SoundEarth Strategies, Inc.



™N\tersus

environmental

Material Safety Data Sheet

Electron Donor Solution

Section 1: Chemical Product and Company Identification

Product Name: Electron Donor Solution Contact Information:

Extended Release Tersus Environmental, LLC

Catalog Codes: EDS-ER 109 E. 17th Street, Suite #3880

CAS#: 8001-22-7 Cheyenne, WY 82001

TSCA: TSCA 8(b) inventory: Soybean oil Ph: 307.638.2822 « info@tersusenv.com

HMIS Code: HFRP:100 A www.tersusenv.com

Trade Name and Synonyms: EDS-ER For emergency assistance, call: 919.638.7892

Chemical Family: Glyceride Oils

Section 2: Composition and Information on Ingredients

OSHA OSHA ACGIH ACGIH

COMPONANT CAS # TWA STEL TWA STEL
Soybean Oil 8001-22-7 10 mg/m®
Emulsifiers Confidential

HAZARDOUS INGREDIENTS: NONE AS DEFINED UNDER THE U.S. OSHA HAZARD
COMMUNICATION STANDARD (29 CFR 1910.1200) OR THE CANADIAN HAZARDOUS PRODUCTS.
ACT S.C. 1987, C.30 (PART 1).

THE PRECISE COMPOSITION OF THIS PRODUCT IS PROPRIETARY INFORMATION. A MORE
COMPLETE DISCLOSURE WILL BE PROVIDED TO A PHYSICIAN IN THE EVENT OF A MEDICAL
EMERGENCY.

SARA HAZARD: NONE NOTED (SECTION 311/312) TITLE 1ll SECTION 313 - NOT LISTED
All components of this product are listed on the TSCA registry.

Section 3: Physical/Chemical Characteristics

BOILING RANGE: Not applicable VAPOR DENSITY: Exceeds 1.0
SPECIFIC GRAVITY (H20=1.0): 0.93 VAPOR PRESSURE: Not applicable
PERCENT VOLATILE BY VOLUME: 0% SOLUBILITY IN WATER: Miscible
EVAPORATION RATE: Not applicable

APPEARANCE AND ODOR: A pale yellow, oily liquid - only a faint odor.
WEIGHT PER GALLON: 7.7 Ibs. at 60F.

Material Safety Data Sheet Date: May 11, 2011
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Section 4: Fire and Explosion Data

FLAMMABILITY CLASSIFICATION: Combustible Liquid - Class IlIB.

FLASHPOINT: Greater than 550 F (288 C).

METHOD USED: Tag Closed Cup.

EXTINGUISHING MEDIA: CO2, dry chemical, foam, sand.

SPECIAL FIREFIGHTING PROCEDURES: Avoid use of water as it may spread fire by dispersing oil.
Use water to keep fire-exposed containers cool. Water spray may be used to flush spills away from fire.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Rags soaked with any oil or solvent can present a fire
hazard and should always be stored in UL Listed or Factory Mutual approved, covered containers.
Improperly stored rags can create conditions that lead to oxidation. Oxidation, under certain conditions
can lead to spontaneous combustion.

Section 5: Reactivity Data

STABILITY: Generally stable. Spontaneous combustion can occur. See Unusual Fire and Explosion
Procedures, Section IV.

CONDITIONS TO AVOID: High surface area exposure to oxygen can result in polymerization and release
of heat.

INCOMPATABILITY (MATERIALS TO AVOID): Avoid contact with strong oxidizing agents.

HAZARDOUS DECOMPOSITIONS OR BY-PRODUCTS: Decomposition may produce carbon dioxide
and carbon monoxide.

HAZARDOUS POLYMERIZATION: Will not occur.

Section 6: Health Hazard Data
THRESHHOLD LIMIT VALUE: As a liquid - none. As oil mist - 10 mg/m3 total particulate.

INHALATION HEALTH RISKS AND SYMPTOMS OF EXPOSURE: Excessive inhalation of oil mist may
affect the respiratory system. Oil mist is classified as a nuisance particulate by ACGIH.

SKIN ABSORPTION HEALTH RISKS AND SYMPTOMS OF EXPOSURE: Not classified as a primary
skin irritant or corrosive material. Sensitive individuals may experience dermatitis after long exposure of
oil on skin.

HEALTH HAZARDS (ACUTE AND CHRONIC): Acute: none observed by inhalation. Chronic: none
reported.

EMERGENCY AND FIRST AID PROCEDURES FOR:
SKIN CONTACT: May be removed from skin by washing with soap and warm water.

EYE CONTACT: Immediately flush eyes with plenty of cool water for at least 15 minutes. Do NOT let
victim rub eyes.

INHALATION: Immediately remove exposed individual to fresh air source. If victim has stopped breathing
give artificial respiration, get medical attention immediately.

Material Safety Data Sheet Date: May 11, 2011
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Section 7: Precautions for Safe Handling and Use

ENVIRONMENTAL PRECAUTIONS: Where large spills are possible, a comprehensive spill response
plan should be developed and implemented.

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Wear appropriate respiratory
protection and protective clothing as described in section VIIl. Depending on quantity of spill: (a) Small
spill - add solid adsorbent, shovel into disposable container and wash the area. Clean area with
detergent. (b) Large spill - Squeegee or pump into holding container. Clean area with detergent. In the
event of an uncontrolled release of this material, the user should determine if this release is reportable
under applicable laws and regulations.

WASTE DISPOSAL METHOD: All recovered material should be packaged, labeled, transported, and
disposed or reclaimed in accordance with local, state, and federal regulations and good engineering
practices.

Section 8: Control Measures

RESPIRATORY PROTECTION: Not normally needed. A qualified health specialist should evaluate
whether there is a need for respiratory protection under specific conditions.

VENTILATION: Handle in the presence of adequate ventilation. Intermittent clean air exchanges
recommended, but not required.

PROTECTIVE GLOVES: Not normally needed. However, protective clothing is always recommended
when handling chemicals.

EYE PROTECTION: Eye protection is always recommended when handling chemicals. Wear safety
glasses meeting the specifications established in ANSI Standard Z87.1.

‘ Section 9: Special Precautions

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store away from flame, fire, and
excessive heat.

‘ Section 10: Disposal Considerations
General Information: Do not discharge into drains, watercourses or onto the ground. Discharge,

treatment, or disposal may be subject to national, state, or local laws. Empty containers may contain
product residues.

Disposal Methods: No specific disposal method required.

Container: Since emptied containers retain product residue, follow label warnings even after container is
emptied.

Material Safety Data Sheet Date: May 11, 2011
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Section 11: Transportation Information

DOT Not regulated.
TDG Not regulated.
IATA Not regulated.
IMDG Not regulated.

Section 12: Other Information

Hazard Ratings

Health Hazard Fire Hazard Instability Special Hazard

NFPA 1 1 0 NONE

Hazard rating: O - Minimal; 1 - Slight; 2 - Moderate; 3 - Serious; 4 - Severe
NFPA Label colored diamond code: Blue - Health; Red - Flammability; Yellow - Instability; White - Special
Hazards

Health Hazard Flammability Physical Hazard Personal Protection

HMIS 1 1 0 --

Hazard rating: O - Minimal; 1 - Slight; 2 - Moderate; 3 - Serious; 4 - Severe
HMIS Label colored bar code: Blue - Health; Red - Flammability; Orange - Physical Hazards; White -
Special

Section 13: Disclaimer and/or Comments

We suggest that containers be either professionally reconditioned for re-use by certified firms or properly
disposed of by certified firms to help reduce the possibility of an accident. Disposal of containers should
be in accordance with applicable federal, state and local laws and regulations. "Empty" drums should not
be given to individuals.

The conditions of handling, storage, use and disposal of the product are beyond our control and may be
beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly
disclaim liability for loss, damage or expense arising out of or in any way connected with the handling,
storage, use or disposal of the product.

The information above is believed to be accurate and represents the best information currently available
to us. However, we make no warranty of merchantability or any other warranty, express or implied, with
respect to such information, and we assume no liability resulting from its use. Users should make their
own investigations to determine the suitability of the information for their particular purposes. In no event
shall Tersus Environmental be liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if Tersus Environmental has been advised of the possibility of such damages.

Material Safety Data Sheet Date: May 11, 2011
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APPENDIX B
ELECTRICAL RESISTANCE HEATING SYSTEM DESIGN

SoundEarth Strategies, Inc.



TRS Group, Inc.
PO Box 737
Longview, WA 98632

Accelerating Value

www.thermalrs.com

EXHIBIT B-4
January 22, 2016

Subject: Revised Proposal and Scope of Work (SOW) split for ERH Remediation
Plastic Sales and Service Site, Seattle, WA

TRS Group, Inc. (TRS) is pleased to provide Ramras Specialty Group and The Hearthstone with a
revised proposal and Scope of Work (SOW) split for installation, operation, and decommissioning of
the Electrical Resistance Heating (ERH) remediation system at 6870 Woodlawn Ave. NE in Seattle,
Washington.

In accordance with Section 1, of the Master Service Agreement, dated May 8, 2015 (the
“Agreement”) by and between TRS Group Inc. (“TRS”) and the Lutheran Retirement Home of
Greater Seattle, a Washington non-profit corporation d/b/a The Hearthstone (“Client™), this Exhibit
B-4 is proposed to be incorporated into and form part of the Agreement and is made effective as of
the date executed by signature at the bottom of this Exhibit (the “Exhibit B-4 Effective Date”). The
Agreement, as amended by this Exhibit B-4, constitutes the complete and entire understanding of the
parties with respect to the subject matter hereof.

This proposal presents the site parameters, our technical approach, and respective scopes of work and
subsequent pricing for ERH remediation based on the remedial objectives presented in the
Remediation Objectives section of this proposal.

SITE DATA REVIEW

Sound Earth Strategies, Inc. (SoundEarth) prepared and submitted the Remedial
Investigation/Feasibility Study (RI/FS) Addendum to the Washington Department of Ecology
(Ecology) on behalf of The Lutheran Retirement Home of Greater Seattle. The ERH design approach
is based on the remedial objectives and approach described in the RI/FS. In addition, TRS reviewed
site data contained within the documents listed in Exhibit C of the Master Service Agreement (MSA)
between TRS Group, Inc. and the Lutheran Retirement Home of Greater Seattle, a Washington non-
profit corporation d/b/a The Hearthstone.

SITE DESCRIPTION AND BACKGROUND

Site descrption and background information presented within this section (including all subsections)
was obtained directly from the RI/FS Addendum (SoundEarth, April 2015). The Site is defined in
Ecology Agreed Order No. DE 7084 (AO), dated September 14, 2009, as the extent of contamination
caused by the releases of hazardous substances at the property located at 6870 Woodlawn Avenue
Northeast in Seattle, Washington (the Dry Cleaner Building Property). The Site includes the Dry
Cleaner Building Property, the property adjoining it to the west, located at 6850 Woodlawn Avenue
Northeast (the Hearthstone Property); the property adjoining it to the north, located at 6869
Woodlawn Avenue Northeast (north-adjoining property); the property adjoining it to the south,
located at 6565 4" Avenue Northeast (south-adjoining property) and portions of the western alley (the
alley), Woodlawn Avenue Northeast and 4™ Avenue Northeast rights-of-way (ROWSs); and is
collectively referred to as “the Site”.
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Environmental Setting

Topographically, the Site is relatively flat with a slight slope to the northeast toward the former
Ravenna Creek. The Site is situated approximately 150 feet above mean sea level. The nearest surface
water body is Green Lake, located approximately 900 feet to the northwest.

Based on field observations from SoundEarth and others, the upper 20 feet of soil beneath the Dry
Cleaner Building Property and the Hearthstone Property generally range from stiff to very stiff silt
and medium dense to very dense silty sand. Trace amounts of gravel were also observed in borings
advanced in the vicinity of the Hearthstone Building Property in the upper 15 feet below ground
surface (bgs). The observed soil from borings located north and downgradient of the Dry Cleaner
Building Property indicates that the soil profile transitions laterally from silt and silty sand layers to a
silt with minimal coarse-grained soil present in Woodlawn Avenue Northwest. Underlying the upper
silt and silty sand unit is a dense to very dense, poorly graded sand and gravel to well-graded sand
and silty sand unit that ranges in depth from approximately 20 to 70 feet bgs. The silty sand layers
encountered in the upper 20 feet contained a higher percentage of silt (30 to 40 percent) versus the
silty sand layers encountered in soil deeper than approximately 20 feet bgs.

A shallow, unconfined water-bearing zone is present beneath the Site from approxiately 6 to 20 feet
bgs and is designated as the Shallow Zone based on the observed soil profile and potentiometric
surface in the existing well network. The depth to groundwater in the Shallow Zone generally ranges
from 4 to 8 feet below the top of well casings; seasonal fluctuations in groundwater elevations range
from approximately 2 to 5 feet. Based on groundwater elevations measured in September 2014 at
monitoring wells located at the Site, the groundwater flow direction in the Shallow Zone was to the
north and northwest, with gradients ranging between 0.01 and 0.06 feet per foot (ft/ft). The Shallow
Zone is underlain by a semiconfined to confined groundwater-bearing zone designated as the Deep
Zone. The Deep Zone ranges in depth from 5 to 9 feet below the top of well casings. Based on depth-
to-groundwater measurements collected in September 2014, the direction of groundwater flow in the
Deep Zone was to the northeast with gradients ranging between 0.01 and 0.03 ft/ft. The Shallow Zone
appears to act as a semiconfining to confining unit based on observed potentiometric surface
measurements from the existing well network that generally indicate a positive hydraulic head in
wells installed in the Deep Zone.

SoundEarth has subdivided the site into five remediation areas. SoundEarth described these areas
depicted on a figure and described within the RI/FS Addendum as follows:

Area 1 is generally located within the former dry cleaning machinery source area, beneath the
Dry Cleaning Building Property, and contains PCE-contaminated soil and groundwater. The
extent of Area 1 is defined by concentrations of PCE in soil exceeding the MTCA Method A
Cleanup level and Resource Conservation and Recovery Act (RCRA) Land Ban criteria (60
mg/kg); 40 Code of Federal Regulations Part 268, Subpart D, 268.40 and 268.49 [c][1][C]).
Area 2 is generally located around the perimeter of Area 1 beneath the Dry Cleaning Building
Property and contains PCE-contaminated soil and groundwater. The extent of Area 2 is defined
by concentrations of PCE in soil exceeding the MTCA Method A Cleanup level and Washington
State’s Dangerous Waste (DW) Toxicity Characteristic List for PCE of a Toxicity Characteristic
Leaching Procedure (TCLP) of 0.7 milligrams per liter, which is equivalent to 14 mg/kg, but not
exceeding RCRA Land Ban criteria (WAC173-303-090[8][c]).
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Area 3 is generally located directly downgradient of the former dry cleaning machinery source
area, beneath the Woodlawn Avenue Northeast ROW, and contains PCE-contaminated soil and
groundwater. The extent of Area 3 is defined by concentrations of PCE in soil exceeding the
MTCA Method A Cleanup level and DW criteria for listed wastes, but not exceeding RCRA
Land Ban criteria.

Area 4 is generally located in remaining areas beneath the Dry Cleaning Building Property and
contains PCE-contaminated soil and groundwater. The extent of Area 4 is defined by
concentrations of PCE in soil exceeding the MTCA Method A Cleanup level, but not exceeding
DW criteria for listed wastes.

Area 5 is generally located on the 6565 4™ Avenue Northwest Property. Concentrations of PCE
and its degradation compounds have not been fully assessed in soil or groundwater on this
property. However, concentrations of PCE in soil and groundwater have been detected in
exceedance of the MTCA Method A cleanup level at boring and well locations directly north on
the Dry Cleaner Building Property.

REMEDIATION OBJECTIVES AND APPROACH

ERH will be implemented in areas 1, 2, and 3 to an approximate depth of 16 feet bgs. The primary
chlorinated volatile organic compounds (CVOC) at the site requiring remediation in soil and
groundwater are tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-
DCE), and vinyl chloride. The remedial objective for ERH remediation at the site is to lower
contaminant concentrations of PCE in soil to below 14 mg/kg.

ERH is a process whereby soils and groundwater are heated by passing an electrical current through
the subsurface volume to be remediated. It is the resistance by the soil matrix to the flow of electricity
between electrodes that heats the subsurface and boils a portion of the soil moisture into steam. This
in situ steam generation occurs in all soil types, regardless of permeability. The heat generated by
resistance to the induced electrical current also evaporates the target contaminants. The in situ steam
generated by ERH acts as a carrier gas to sweep VOCs to negative pressure vapor recovery (VR)
wells. The VR wells will produce an over-lapping vacuum influence across the treatment area. Steam
and soil vapors are then transported by plastic piping headers to the ERH treatment compound.

Contaminant mass has been moving out of the source region since the time of the original release and
continues today (a.k.a. “CVOC flux™), albeit very slowly. Operation of the ERH system will affect
the CVOC flux. During the early stages of ERH operation, the CVOC flux downgradient of the
treatment area may temporarily increase due to increases in the CVOC solubility’s and decreases in
groundwater viscosity as the site is heated through 80 degrees Celsius (°C). Once the ERH system is
up to steaming temperatures, the net extraction of water from the treatment volume in the form of
steam will reduce or eliminate the CVVOC flux depending on the net water removal rate and the
groundwater flow rate. Continued ERH operation will deplete the CVOC source mass and will
inevitably result in a permanent reduction of the CVOC flux.

After ERH, groundwater flow will return to existing conditions and clean, warm groundwater with

dissolved organic carbon (DOC) will slowly flow downgradient. This “beneficial flux” may
significantly speed natural attenuation of the downgradient plume.
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SCOPE OF WORK

The sections that follow present summaries of the upcoming tasks and the corresponding responsible
company for each ERH project task. TRS’ experience suggests that the most efficient and economical
approach to ERH project execution is the formation of a strong team with specific experience, skills
and attributes. TRS’ suggested task split attempts to capitalize on the strengths of SoundEarth for
specific ERH project tasks and also utilize their local presence for efficiency.

TRS intends to work between 7:00 AM and 6:00 PM on Monday through Friday. We may shift work
hours based on weather conditions. Initial start-up of the ERH system may occur outside of normal
work hours in order to prevent disturbance of work by our testing. TRS might need to respond to a
fault condition of the ERH system at any time.

Design and Permitting
Split scope and pricing for ERH system design and permitting is presented in Exhibits B and B-2. No
additional design or permitting activities are anticipated to complete the ERH remediation.

ERH Subsurface System Installation

TRS proposes 19 electrodes with vapor recovery (VR) screens and four temperature monitoring
points (TMPs). TMPs will be installed within the treatment volume as a means to provide continuous
temperature monitoring within the subsurface. Temperature data will be automatically recorded at
least once per day from the four TMPs that will be located within the treatment volume. Procurement
of materials described in this section is being completed under Exhibit B-3.

TRS will supply and complete the following related to subsurface installation:

Coordinate with SoundEarth to jointly mark all drilling locations. TRS assumes marking of
drilling locations will not require the services of a surveyor.

On-site technical supervision of electrode installation. TRS does not plan to provide a
Washington registered geologist for drilling oversight and will not produce boring logs for the
electrodes or TMPs.

While SoundEarth will be responsible for contracting and payment of the drilling subcontractor,
TRS will assist in the installation of electrodes and TMPs. This will include supplying and
installing all electrode conductive materials, well screens, and casings for all electrodes VR wells
in the ERH treatment areas. The electrode conductive backfill interval will extend from 1 to 17 ft
bgs within all three treatment areas. If 12-inch diameter borings are not possible, this will be
considered a changed condition requiring redesign and re-pricing by TRS.

Supply and oversee installation of TMP casing.
Supply and install TMP cables and thermocouple strands.

Prior to the initiation of remedial design, permitting, or mobilization activities, TRS may collect
three soil samples during TMP drilling to spot-check the baseline subsurface CVOC
concentrations and/or TOC.

SoundEarth or the client’s representative will supply and complete the following:
Coordinate with TRS to jointly mark all drilling locations.

Obtain all necessary right of entry/access agreements required for TRS to perform this scope of
work.
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Complete a subsurface utility survey and mark the locations of the subsurface utilities and piping
prior to starting intrusive activities. It is important to identify all buried utilities in and adjacent to
the ERH treatment area so that proper measures can be designed into the system to mitigate the
potential for preferential pathways.

Contract with the drilling company and supervise the installation of the electrodes and TMPs. The
electrode and VR well borings require utilizing a drill rig to produce a 12-inch o.d. borehole.

Sand and neat Portland cement grout for electrode and TMP construction and completion.
Provide waste roll-off bins or drums to containerize drilling spoils

Responsible for characterization, manifest preparation, and transportation of the wastes for
disposal. TRS estimates that 12 tons of contaminated soil cuttings will be generated during
system construction.

Safety monitoring (PID).
Any soil sampling and analysis required.

Identify a potable water source with a capacity of at least five gpm on or near the property and
provide this water source to the ERH system.

Electrical service to the TRS Power Control Unit (PCU).
ERH Surface Installation

TRS will supply and complete the following related to surface installation:

An internal security system. TRS will provide the security sensors and security monitoring
system on a rental basis for the job. The security system will be interlocked to the PCU to prevent
contact with voltage should unauthorized access occur into the treatment volume.

500 kilowatt (kW) Power Control Unit with operating system for remote telemetry.
One specialty ERH Condenser and cooling tower.
Cabling electrodes to ERH equipment.

Provide and install the piping and fittings necessary to connect the electrode VR wells to the inlet
of the steam condenser and interconnection piping between the condenser, VR blower, vapor
granular activated carbon (VGAC) and liquid granular activated carbon (LGAC) vessels.

One Vapor Recovery blower.

Provide and install a temperature monitoring system, interlock wiring between all system
components, and a remote monitoring system.

Complete electrical connections downstream of the PCU, including power connections to the
condenser, cooling tower, and VR blower and to each of the electrodes.

Flow measuring devices and vacuum gauges. Please note: flow cannot accurately be determined
in pipes or other locations containing steam.

The client or their representative will supply and complete the following related to surface
installation:

Establish a new electrical service from Seattle City Light (SCL) to the input disconnect of TRS’
500-kW PCU.

The water treatment system (LGAC vessels and carbon) for liquid treatment.
The vapor treatment system (VGAC vessels and carbon) for vapor treatment.
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All vapor and liquid permit-related sampling and analysis.

Maintain a potable water source with a capacity of at least five gpm on or near the property and
provide this water source to the ERH system.

Maintain electrical service with SCL for the TRS Power Control Unit (PCU).

ERH Operations

Once installation is complete, TRS will perform system startup and testing. This process is
anticipated to take a week or two to complete. Once testing is complete, power application to the
treatment volume will be continuous except for system adjustments, routine maintenance, and
scheduled soil sampling events. TRS estimates that 260,000 kWh of electrical energy will need to be
input to the subsurface in order to achieve the established remedial goals. A further approximate
20,000 kWh will be used by the surface equipment. The approximate time to apply this amount of
energy to the subsurface will be 45 to 60 days.

Due to the high cost of electrical usage during ERH, it is most cost-effective to conduct soil sampling
in an iterative manner.

For example, the first round of sampling will likely be scheduled near the time when 50-70% of the
planned ERH energy has been input to the subsurface. TRS does not expect that all regions of the Site
will meet the remediation goal on this first event. However, the sample results will allow TRS to shut
down the portions of the Site that are clean, which reduces power and saves on-going energy costs. In
addition, shutting down a portion of the system allows TRS to concentrate efforts in a smaller
region(s) and may allow faster progress on the remaining region(s). Such iterative soil sampling saves
energy and money. Only locations that are above the treatment goals will be re-sampled in subsequent
soil sample events. The exact location of the final confirmatory samples will be agreed to by TRS and
the client or the client’s representative.

During startup and operations, TRS will provide the following:

Equipment operational checkout.

Data acquisition verification.

ERH system interlock verifications and safety checks.

ERH system voltage safety checks and required corrections.
Pre-startup equipment function testing.

Completion of Startup Checklist. TRS safety procedures require completion of an extensive
checklist before the first application of ERH power to the site. As part of the startup checklist,
TRS will provide written notification to the client that TRS must be notified before any digging
occurs within 50 feet of the ERH system. TRS recommends forwarding this written notification
to adjacent property owners or occupants. This “pre-dig” requirement is also described on
warning signs that TRS will post on the remediation area fence at the Site.

ERH system application verification.

Establishment of baseline vapor recovery flow and subsurface vacuum conditions.
System safety training with SoundEarth and any other site personnel.

Operate TRS equipment listed in Surface Installation (above).

Operational oversight and monitoring of the heating, vapor capture, and temperature monitoring
systems.
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On-site checks, including electrode current surveys and voltage surveys.
ERH Equipment maintenance.

Bi-weekly operational status reports provided in electronic format. Reports include temperature,
power, energy, and condensate rates along with recommendations for confirmatory sampling and
system optimization.

Provide estimation of the appropriate schedule to collect confirmatory soil samples. Each TRS
weekly report will include an updated estimate of the optimal time to conduct the next round of
soil samples. The first such weekly report is likely to estimate that the first round of soil samples
will occur in Week 6 after start-up.

Provide alarm or emergency response.

During startup and operations, the client or their representative will provide the following:

All LGAC for water/condensate treatment including LGAC change-out.
All VGAC for vapor treatment.

All vapor sampling and analyses for air permit compliance.

All water sampling and analyses required for water discharge compliance.
Sampling and analyses for estimation of mass recovery rates.

All ambient air monitoring required for project compliance.

Coordination and completion of confirmation soil sampling and analysis. A confirmatory
sampling plan will be developed and agreed upon between all parties prior to commencing ERH
system installation. All confirmation soil sampling will be completed with a 72-hour turn-around
time (TAT). The hot soils will be sampled using brass or stainless steel core barrels. The borings
will be drilled using a direct push method. The cores will be brought to the surface, capped, and a
thermometer will be inserted through the cap into the core. The soil sample will be placed on ice
to cool. When the soil has cooled to below ambient temperatures, the core will be opened and a
sub-sample will be collected from near the center of the core barrel for submittal to the
laboratory. The samples will be sent to a certified laboratory and tested for VOCs using EPA
Method 8260B. This hot soil sampling procedure has been used at many dozens of ERH projects
for both state and federal environmental compliance agencies. A copy of the hot soil sampling
procedure will be maintained onsite.

Regulatory reporting of confirmation soil sampling.

Continue to provide a potable water source with a capacity of at least five gpm on or near the

property.

Maintain electrical service with SCL for the TRS PCU.

Coordination and payment for permit fees and wastewater disposal (if required).
Demobilization and Final Report
Demobilization will be completed within 60 days of ERH completion. After ERH remediation is
complete, the subsurface will slowly cool. The long period at elevated temperatures provides an
important polishing step for further reduction in CVOC concentrations by heat-enhanced
bioremediation.

Upon completion of power application, and receipt of the confirmatory soil sample results, TRS will
prepare a final report that summarizes the ERH system installation, power application to the
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subsurface over time, subsurface temperatures over time, and CVOC extraction data. This report will
be provided to SoundEarth in electronic format.

TRS will provide the following demobilization activities and final reporting:

TRS will be responsible for removing all above grade temporary structures, piping, and
equipment that it placed on the site. TRS provides equipment and cable as rented items and
maintains ownership of these items at project completion.

The final report will cover topics including:
As-built drawing package.

Site background and construction description.

Total Energy Application.

Power delivery and energy usage summaries.

Temperature profiles at various points during operations.

A summary of pneumatic control throughout operations

Vapor Stream parameters including flow, vacuum and volume.

Condensate production, blow down discharge, and water balance.

Any major operational changes.

Soil result analysis (based on samples collected and analytical results provided by others).

The client or their representative will provide the following demobilization and final reporting:

Coordination with City and Regulatory agencies related to any decommissioning or abandonment
of ERH system subsurface components.

Abandon in place all of the electrodes, co-located VR wells and TMPs in accordance with local
regulations.

Tabulated analytical data and mass removed calculations for inclusion in TRS final reporting
(with TRS support).

Electrical service to the TRS PCU until directed by TRS that it is no longer required.
Abandonment of the electrical services that feed the PCU.
Decommissioning of the electrical service with SCL including removal costs.

Continue to provide a potable water source with a capacity of at least five gpm on or near the
property until directed by TRS that it is no longer required.

Coordination and payment for wastewater disposal (if required).
CONTRACTING

Based on our SFPR contract, TRS will continue operation until the remedial goals have been reached
or until 260,000 kWh have been input to the subsurface, whichever occurs first. Based on previous
experience, TRS estimates that about 80 percent of our remediation projects reach the remedial goal
prior to inputting the design remediation energy.

In the unlikely event that the remediation goal has not been reached, but the design remediation

energy has been input to the subsurface, TRS will continue to operate the remediation system at an
additional TRS cost of $19,800 per week. However, the client will also have additional electrical
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usage and vapor, process water, and soil sampling and analysis costs. It is unlikely that TRS will be
operating at full power after inputting 260,000 kWh — if any continued operation is required then it is
likely to be required for just a small portion of the Site and daily energy costs are likely to be about
half that of the full-power rate.

The remediation parameters and corresponding best and final pricing for our SFPR contract are
presented in Table 1.

STANDBY

Our pricing includes the assumption that others do not delay TRS” work. In the event that TRS’
equipment is on-site while others delay TRS’ progress in completion of ERH system installation and
startup activities, or TRS’ equipment must sit idle during operation due to factors outside TRS’
control, an equipment standby charge of $1,190 per day will apply for the SFPR. If others require that
TRS work at a reduced pace (e.g. limit ERH power application), then the equipment standby charge
will be applied pro rata in proportion to the limitation. For example, if the client or their
representative instructs TRS to reduce its ERH power input rate by half, then an additional charge of
$595 per day will apply for the SFPR during the power restriction.

TRS price includes time downtime for the collecting samples from four discrete depths at 12
locations. No additional standby will be charged if soil sampling is conducted in a timely manner and
samples are submitted for analysis with a 72-hour TAT. TRS estimates that confirmatory sampling
will be completed in three days.

TERMS AND PAYMENT

Because of the volatility in the commodity markets, the terms of this proposal and pricing are valid
until February 1, 2015. In the event of a prolonged delay or changes in the scope of work or approach,
price adjustments may be required.

This TRS proposal is based on payment terms of net 30 days from the date of our approved invoice.

Total compensation to TRS for ERH design, installation, operation, and decommissioning is
$533,000. ERH system design will be completed under Exhibits B and B-2 of the MSA. Payment for
the Electrode Materials Mobilization task ($84,000) is due prior to starting field work and is being
completed under Exhibit B-3. As shown in Table 1, a credit of $165,000 from the total cost has been
provided. Total compensation to TRS for work activities described in this proposal is $368,000.

TRS will invoice monthly on a percent complete basis. Due to the relatively fast pace of the
remediation, it is likely that only the operation task will span more than two monthly billing cycles.
Operations completion percentage will be measured by the ratio of applied electrical energy (kwh) to
the estimated Design Remediation Energy of 260,000 kWh. If an invoice is due during drilling and
TRS has installed 12 out of 19 electrodes then TRS will bill 66% of the subsurface installation task.

GRL69 B-4 Split scope proposal 012216.docx
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EXHIBIT B-4 EFFECTIVE DATE

The undersigned, on behalf of The Hearthstone, hereby authorizes TRS Group, Inc. to complete the
additional scope of work described above in accordance with the terms and conditions described
above and in accordance with the Master Services Agreement and associated exhibits executed on
May 8, 2015.

Mary Lou Stuenzi, Date
CEO of The Lutheran Retirement Home of Greater Seattle
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Table 1 Remediation Parameters and SFPR pricing

TRS

Plastics Site - Soil Only, 14 mg/kg goal Remediation Parameters

www thermalrs.com

a ” Accelerating Value >60 mg/kg 14-60 mg/kg | 14-60 mg/ke

Areal, 1B Area 2 Area 3

Electrical Resistance Heating Treatment Area: 3,140 sq. ft 1,160 1,062 918

Average Shallow Extent of ERH: 1ft 1 1 1

Average Deep Extent of ERH: 16ft 16 16 16

Typical Depth to Groundwater: 7 ft

Treatment Volume: 1,700 cu. yd 600 600 500

Assumed Total Organic Carbon Cantent of Soil; 0,25% 0.25% 0.25% 0.25%

Number of Electrodes: 19 g 6 5

Electrode Boring Diameter {in.}: 12 12 12

Average Distance Between Electrodes: 136ft 13 14 14

Avg. Total Depth of Electrodes: 17 ft 17 17 17

Avg. Depth to Top of Electrode Conductive Zone: 2ft 2 2 2

MNumber of Co-located Vapor Recovery Wells; 19 8 6 5

Number of Temperature Monitoring Points: 4 (4 sensors each)

Is a New Insulating Surface Cap Reguired? yes, 71% coverage presently covered w/ concrete yes no

Controlling Contaminant: PCE

Average Clean-up Percent: 93% 87% 83% 83%

Client-provided VOC Mass Estimate: 4,0001b The Client-estimated mass of 4000 Ib results in ar avg. conc. of 849 mg/kg.

Vapor Recovery Air Flow Rate: 210 scfm using a 10-hp vapor recovery blower

Condensate Procuction Rate: 0D.Agpm

Vapor Treatment Method: carbon

Assumed Activated Carbon Required: 24,000 Ib

Power Control Unit {PCU) Capacity: 500 kw

Average Electrical Heating Power Input; 220 kW

Total Heating Treatment Time: 45 - 60 days

Design Remediation Energy (k'Wh): 260,000 An additional 20,000 kWh is usec by surface equipment.

Assumed Number of Confirmatory Borings: 4 With 3 soil samples per boring, Budget for 19 total confirmatory samples.

The above remediation parameters are estimated +/- 20%. Final parameters will be determined during system cesign.

Budgetary (+/- 20%) Standard Fixed Price for Plastics Site - Soil Only, 14 mg/kg goal

Price Charged by TRS Group Price Percent
Design, Work Plans, Permits: 581,000 108
Electrode Materials Mobilization: 584,000 11% Payment due before starting field work.
Subsurface Installation: 530,000 4%
Surface Installation and Start-up: $160,000 20%
Remediation System Operation: 5134,000 17%
Demobhilization and Final Report: 544,000 B%
Total TRS Price $533,000 68% Based on payment terms of net 30 days.
Credit for Work completed under Exhibits B, B-2, and B-3 -$165,000
Total TRS Price fer Work Completed under Exhibit B-4 $368,000
Estil i1 Costs by Others Cost Percent Key A i
Trenching and Restoration [29% below grade}: $8,000 1% assumes $36 per ft
Drilling and Soil Sampling: 565,000 8% assumes 562 per ft
Drill Cuttings and Waste Disposal: 54,000 1% assumes $300 per ton
Electrical Permit and Utility Connection to PCU: 5100,000 13% This is a highly variable cost.
Electrical Energy Usage: 520,000 3% assumes 50.07 per kWh
Carbon Usage, Transportation & Regeneration: 548,000 6% assumes 52.00 per |b
Condensate Disposal: S0 0% condensate disposal by TRS
Other Operational Costs: 59,000 1% includes vapor sampling
Total Estimated Costs by Others $254,000 32%
carbon neutral info

Total Estimated Remediation Cost: $787,000 $463 per cu. yd

Go Carbon Neutral (No Net CO,), Add: $1,800 0% Ask us how!

GRL69 B-4 Split scope proposal 012216.docx
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APPENDIX C
DEWATERING SYSTEM DESIGN

SoundEarth Strategies, Inc.



.Richard Martin Groundwater LLC

February 8, 2016

Tom Cammarata

SoundEarth Strategies, Inc.

2811 Fairview Avenue East, Suite 2000
Seattle, Washington 98102

RE: Construction Dewatering Evaluation and Design Recommendations, Hearthstone Woodlawn East
Project — 6870 Woodlawn Avenue, Seattle, Washington

This letter presents our evaluation and recommendations for temporary construction dewatering at
6870 Woodlawn Avenue in Seattle, Washington. The proposed project is the site of a former dry cleaner
and includes excavation of contaminated soil, installation of injection wells for additional remediation
below the water table, and construction of a new development. Because of soil and groundwater
conditions observed at the site (see discussion below), depressurization of an underlying confined
aquifer will be necessary to reduce the risk of soil instability at the base of the excavation from excessive
groundwater pressure. These services were performed in general accordance with our proposal dated
December 4, 2015.

Our services included:

e Reviewing subsurface conditions described in the SoundEarth’s draft Revised Remedial
Investigation/Feasibility Study (RI/FS) Addendum (2015) for the site, excavation plans for the
contaminated soil, and subsurface information from nearby sites;

e Evaluating potential spacing and location of dewatering wells to meet dewatering goals;

e Estimating potential discharge rates from the dewatering system; and

e Providing this brief letter describing construction dewatering design recommendations.

SUBSURFACE CONDITIONS

Site soil and groundwater conditions are described in SoundEarth’s RI/FS report. In general, soil
conditions at the site consist of stiff silt and dense silty sand to about 20 feet below ground surface.
Laboratory analysis of soil samples collected from this layer indicate a silt content of greater than 30
percent. Underlying this upper layer is dense, poorly graded sand and gravel to well graded sand to silty
sand. More details about the soil conditions at the site are provided in the RI/FS report.

Groundwater in both the upper fine-grained soil zone and in the lower coarse-grained soil zone show
similar groundwater elevations, generally ranging from about elevation 164 to 170 feet. In the shallow
zone, groundwater flow is generally to the northeast to north toward Green Lake. The deeper zone has
a groundwater flow direction generally to northeast toward Green Lake.

Richard Martin Groundwater LLC 206-979-1530 richard.martin.gw@gmail.com



Richard Martin Groundwater LLC

Aquifer testing had previously been performed by Farallon (2013) in both the shallow (slug tests) and
the deep (pumping test) zones. The results indicate that the shallow, fine-grained soil zone has a
hydraulic conductivity approximately 2 to 3 orders of magnitude lower than the lower, coarse-grained
soil zone with values ranging from approximately 5x10°® to 3x10~ centimeters per second (cm/sec). The
results of the pumping test indicate the hydraulic conductivity of the lower zone ranges from 1x107 to
5x10° cm/sec. This difference in the hydraulic conductivity ranges between the upper and lower zones
combined with the groundwater elevations, indicate that groundwater in the lower zone is likely under
confined to semi-confined conditions.

TEMPORARY CONSTRUCTION DEWATERING EVALUATION

A dewatering design was developed using an analytical groundwater model based on the Theis non-
equilibrium well equation for confined aquifers and modified using the Jacob correction factor for
unconfined aquifers. Because drawdown near the dewatering wells will result in a shift from confined
conditions to unconfined conditions in order to meet depressurization goals, the Jacob correction factor
was necessary. Results of the dewatering model were used to estimate an approximate configuration of
dewatering components to achieve required drawdown for the excavation.

The evaluation was performed using the following range of aquifer parameters:

1. Hydraulic conductivity: (K)=0.0005 to 0.005 cm/sec (based on aquifer testing at the site and
our experience with similar soils and groundwater conditions in the area).

2. Saturated aquifer thickness: (b) = 50 feet (based on observed soil and groundwater conditions).

3. Specific Yield: (Sy) = 0.1 dimensionless (based on experience with similar groundwater
conditions in the Seattle area).

4, Drawdown criterion for excavation = 14 feet total (4 feet below base of elevator shaft
excavation).

5. Well efficiency: 75 percent (assumed based on observations of soil and groundwater conditions
and typical performance of properly installed and operated dewatering systems).

6. Pumping period: 7 days prior to start of excavation below the water table.

The primary focus of depressurization is the area around the elevator shaft, which will be the deepest
part of the excavation at approximately elevation 160 feet. Some depressurization may be needed in
the area of the sump and some of the deeper footings.

A dewatering configuration of 4 dewatering wells approximately 5 feet from each corner of the
proposed excavation (25-foot spacing) was evaluated. The results of the analysis indicate that the
simulated dewatering system can achieve the drawdown criterion within 7 days. Over the range of
simulated hydraulic conductivity values, total pumping rate ranged from approximately 20 to 80 gallons
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Richard Martin Groundwater LLC

per minute (gpm). After 30 days of pumping, the total pumping rate decreases by approximately 25 to
30 percent.

Depending on the performance of the dewatering system and scheduling, two additional dewatering
wells may be needed to facilitate installation of injection wells that are being used for contaminant
remediation. The injection wells are likely to be installed once the excavation has reached full depth
and drilling into the lower water bearing zone result in flowing water conditions during drilling. If
groundwater levels in the lower water bearing zone have not been sufficiently lowered by the
dewatering wells near the elevator shaft, two contingency dewatering wells are proposed outside the
excavation area along Woodlawn Avenue Northeast. The results of the analysis with the contingency
dewatering wells indicate an increase in the total pumping rate by approximately 10 to 20 gpm. The
decision to install the contingency dewatering wells will be made based on the observation of
groundwater levels in existing monitoring wells.

PERMANENT DRAINAGE EVALUATION

Prior to completing the floor slab, a permanent underdrain system will be installed to capture
groundwater moving toward the subsurface portion of the building from the upper soil zone. An
evaluation was performed to estimate steady-state flow rates to the underdrain system using
groundwater flow equations described in Powers (1981).

The evaluation used similar inputs as were used for the temporary construction dewatering evaluation
except that the hydraulic conductivity of the upper zone was used. The hydraulic conductivity of the
upper zone was based on the results of slug tests performed by Farallon (2013). The estimated range of
hydraulic conductivity was from approximately 5x10° to 3x10~ cm/sec.

For the approximate 100 by 115 feet of the underdrain footprint, the flow to the underdrain system is
expected to be less than 5 gpm. The evaluation assumed that during construction of the underdrain
system, the lower soil zone is isolated from the system and not contributing groundwater to the system.
If the lower soil zone is in hydraulic connection to the underdrain system, flow rates could be
substantially higher.

Discharge should be to the sanitary sewer in accordance with the King County Wastewater Discharge
Permit for the project.

DEWATERING RECOMMENDATIONS

Dewatering wells are suitable to reduce hydrostatic pressure below the elevator shaft excavation.

Based on an assumed well efficiency of 75 percent, we recommend installing the wells to a depth of
approximately 65 feet below ground surface and screened from the top of the lower soil zone to the
bottom of the well. The wells should be installed approximately 5 feet from the corners of the proposed
elevator shaft excavation. The dewatering evaluation indicated required pumping rates could be as high
as 20 gpm per well.
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During excavation of the adjacent property, some groundwater was observed flowing from the upper
silt/clay layer. A perimeter drain may be necessary to control and collect groundwater seeping in from
the sidewalls. If groundwater seepage from the sidewalls results in soil erosion or slumping, or if the
seepage impacts installation of excavation support, groundwater control in areas of seepage may be
needed. Gravity drains or vacuum well points may be suitable for controlling groundwater in areas of
seepage.

Water from the dewatering system should be routed to settling tank prior to discharge to allow fine soil
particles to settle out. Discharge should be to the sanitary sewer in accordance with King County
Wastewater Discharge Permit.

All dewatering wells and vacuum well points should be drilled and constructed in accordance with
Washington Administrative Code (WAC) 173-160. Following completion of dewatering activities, the
dewatering wells and vacuum well points should be decommissioned in accordance with WAC 173-160.

ADDITIONAL RECOMMENDATIONS

We recommend that a qualified geotechnical engineer review the current plans and profiles for the
proposed excavation, review the dewatering evaluation and recommendations provided in this letter,
and evaluate the potential for dewatering related ground settlement on adjacent properties.

We recommend that Richard Martin Groundwater LLC be contracted during dewatering and excavation
activities to observe soil and groundwater conditions and provide additional recommendations on
dewatering as needed.
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LIMITATIONS

This letter was prepared for the exclusive use of SoundEarth. The opinions and conclusions provided in
this report are based on review of site soil and groundwater data provided in the SoundEarth RI/FS
report, review of existing information from adjacent sites, and our experience with dewatering and
drainage design in the Seattle area. This report was prepared in accordance with generally accepted
professional principles and practice in this area at this time. No other warranty, either express or
implied, is made.

If you have any questions or comments, please contact me at 206-979-1530 or at
Richard.martin.gw@gmail.com.

Sincerely,

Richard John Martin

Richard J. Martin, L.H.G.
Richard Martin Groundwater LLC
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TECHNICAL DATA

LIQUID BOOT’

SPRAY-APPLIED GAS VAPOR BARRIER

DESCRIPTION

LIQUID BOOT® is a seamless, spray-applied,
water-based membrane containing no VOCs,
which provides a barrier against vapor intrusion
into structures. LIQUID BOOT® is installed under
slab and on below grade vertical walls as a gas
vapor barrier to minimize vapor and nuisance
water migration into buildings. LIQUID BOOT®
spray-application directly to penetrations,
footings, grade beams, pile caps and other
irregular surfaces, provides for a fully-adhered
gas vapor barrier system.

APPLICATIONS

LIQUID BOOT® is used as an underslab and
below-grade vertical wall gas vapor barrier,
used to minimize vapor and nuisance water
(non-hydrostatic conditions) migration into
buildings. LIQUID BOOT® is ideal for methane
migration control. LIQUID BOOT® is also NSF®
certified for use as a potable water liner in
concrete water reservoirs and tanks greater
than 300,000 gallons to protect the concrete
from water seepage.

BENEFITS

Spray-application provides excellent
sealing of penetrations, eliminating the
need for mechanical fastening

e Seamless, monolithic membrane
eliminates seaming-related membrane
failures

e Unique formulation provides superior
protection from methane gases and
water vapor

e Fully adhered system reduces risk of gas
migration

e Protection from methane gas, VOCs,
chlorinated solvents and other
contaminates

INSTALLATION

Protect all adjacent areas not to receive gas
vapor barrier. Ambient temperature shall
be within man-ufacturer’s specifications.
All plumbing, electrical, mechanical and
structural items to be under or passing
through the gas vapor barrier shall be secured
in their proper positions and appropriately
protected prior to membrane application.
Gas vapor barrier shall be installed before
placement of rein-forcing steel. Expansion
joints must be filled with a conventional
waterproof expansion joint material. Surface
preparation shall be per manufacturer’'s
specification. A minimum thickness of
60 dry mils, unless specified otherwise.

LIMITED WARRANTY

CETCO warrants its products to be free of
defects. This warranty only applies when the
product is applied by Approved Applicators
trained by CETCO. As factors which affect the
result obtained from this product, including
weather, equipment, construction, work-
manship and other variables are all beyond
CETCO’s control, we warrant only that the
material herein conforms to our product
specifications. Under this warranty we will
replace at no charge any product proved to be
defective within 12 months of manufacture,
provided it has been applied in accordance
with our written directions for uses we
recommend as suitable for this product.
This warranty is in lieu of any and all other
warranties expressed or implied (including
any implied warranty of merchantability
or fitness for a particular use), and the
Manufacturer shall have no further liability of
any kind including liability for consequential
or incidental damages resulting from any
defects or any delays caused by replacement
or otherwise. This warranty shall become valid
only when the product has been paid for in
full.
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In addition to superior chemical resistance
performance, LIQUID BOOT" spray-application
effectively seals penetrations, footings, grade
beams and other irregular surfaces that are
considered critical vapor intrusion pathways.

EQUIPMENT

COMPRESSOR: Minimum output of 155-
185 cubic feet per minute (CFM)

e PUMPS: For “A” drum, an air-powered
piston pump of 4:1 ratio (suggested
model: Graco, 4:1 Bulldog). For “B”
drum, an air-powered diaphragm pump
(0 -100 psi)

e HOSES: For “A” drum, %2” wire hose
with a solvent resistant core (for diesel
cleaning flush), hose rated for 500 psi
minimum. For “B” drum, a 3/8” fluid
hose rated at only 300 psi may be used.

e  SPRAY WAND: Only the spray wand sold
by CETCO is approved for the application
of LIQUID BOOT®.

¢ SPRAY TIPS: Replacement tips can be
purchased separately from CETCO.

PACKAGING

LIQUID BOOT® is available in the following
packaging options:

e 55 Gallon Drum

e 275 Gallon Tote
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TECHNICAL DATA

LIQUID BOOT °
SPRAY-APPLIED GAS VAPOR BARRIER

TESTING DATA

CHEMICAL & PHYSICAL PROPERTIES

Acid Exposure (10% H2S0a4 for 90 days) ASTM D543 Less than 1% weight change
Benzene Diffusion Test Tested at 43,000 ppm 2.90 x 10** m?/day
Chemical Resistance: VOCs, BTEXs (tested at 20,000 ppm) ASTM D543 Less than 1% weight change
Chromate Exposure (10% Chromium6+ salt for 31 days) ASTM E96 Less than 1% weight change
Diesel (1000 mg/l), Ethylbenzene (1000 mg/I), Naphthalene (5000 mg/I) ASTM D543 Less than 1% weight change;
and Acetone (500 mg/I) Exposure for 7 days Less than 1% tensile strength change
Hydrogen Sulfide Gas Permeability ASTM D1434 None Detected
Methane Permeability ASTM 1434-82 Passed*
Microorganism Resistance ASTM D4068-88 Passed*
0Oil Resistance ASTM D543-87 Passed*
PCE Diffusion Coefficient Tested at 120 mg/L 1.32 x 10" m?/sec
Radon Permeability Tested by US Dept. of Energy Zero permeability to Radon (222Rn)
TCE Diffusion Coefficient Tested at 524 mg/L 9.07 x 10 m?/sec
(PAYSICALPROPERTY  TesTmemeo  Reur
Accelerated Weathering and Ultraviolet Exposure ASTM D822 No adverse effect after 500 hours
Air Infiltration ASTM E283-91 0 cfm/sq. ft.
Bonded Seam Strength Tests ASTM D6392 Passed*
Coefficient of Friction (with geotextile both sides) ASTM D5321 0.72
Cold Bend Test ASTM D146 Passed. @ cracking at -25°F
Dead Load Seam Strength City of Los Angeles Passed*
Electric Volume Resistivity ASTM D257 1.91 x 1010 ohms-cm
Elongation ASTM D412 1,332% @ reinforcement, 90% recovery
Elongation w/8 oz. non-woven geotextile both sides ASTM D751 100% (same as geotextile tested separately)
Environmental Stress-Cracking ASTM D1693-78 Passed*
Flame Spread ASTM E108 Class A with top coat (comparable to UL790)
Freeze-Thaw Resistance (100 Cycles) ASTM A742 Meets criteria. @ spalling or disbondment
Heat Aging ASTM D4068-88 Passed*
Hydrostatic Head Resistance ASTM D751 Tested to 138 feet or 60 psi
Potable Water Containment ANSI/NSF 61 NSF Certified for tanks >300,000 gal
Puncture Resistance w/8 oz. non-woven geotextile both sides ASTM D4833 286 Ibs. (travel of probe = 0.756 in)
Sodium Sulfate (2% water solution) ASTM D543, D412, D1434 Less than 1% weight change
Soil Burial ASTM E154-88 Passed
Tensile Bond Strength to Concrete ASTM D413 2,556 Ibs/ft? uplift force
Tensile Strength ASTM D412 58 psi without reinforcement
Tensile Strength w/8 0z. non-woven geotextile both sides ASTM D751 196 psi (same as geotextile tested separately)
Toxicity Test 22 CCR 66696 Passed
Water Penetration Rate ASTM D2434 <7.75 x 10° cm/sec
Water Vapor Permeance ASTM E96 0.069 perms
*Passes all Los Angeles City and County Methane Criteria
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