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INTRODUCTION AND BACKGROUND

This report presents the results of the 2015 groundwater quality assessment W document post-cleanup
groundwater conditions associated with King County Housing Authorlly's (KCHA) former Park Lake Homes
malntenance center. The address of the former maintenance center was 9800 81 Avenue Southwesl in
Seattle, Washington, within KCHA's low-income housing complex originally known Paik Lake Homes Site |.
Beginning in 2005, the Park Lake Homes Site | housing units, the maintenance center building, and much
of the original Warld War ll-era Infrastructure, were demalished and removed and KCRHA Degan
redevelopment of the area inlo a new mixed-income housing and community services complex known as
Greenbridge. Figure 1 presents a vicinity map of the project area. The layout of the former maintenance
conter in relation to existing buildings and strecls associated with Greenbridge and surrounding properties
is shown in Figure 2,

GeoEngineers completed a Phase | ESA of Park Lake Homes Site | for KCHA in 2002 (GeoEngineers 2003).
Potential sources of contamination were identified in connection with the maintenance center, including
two provious underground storage tank (USTs), flaor drains/dry wells, 8 maintenance trench, an hydraulic
hoist, and maintenance activities in the building that may have used or stored pelroleum or other
chemicals. One of the USTs had praviously been removed by KCHA al an unknown date; its removal was
confirmed by & 2004 geophysical survey [GeoEngincers 2004]. The second UST (1,000-gallen gasoline
UST) had previously been removed in December 1998 (Bayley 1999). Former UST locations are indicated
in Figure 2.

GeoEngineers completed subsurface characterization activitics, consisting of soll exploration and sampling,
for KCHA at the maintenance center in 2004 (GeoEngineers 2004). Soil samples from 15 environmental
soil borings were tested to identify arcas where cleanup actions were needed to remove contaminated soil
resulting from historic releases at the maintenance center. In addition, a geophysics survey was performed
to confirm that no USTs remained at the former maintenance center. Localized areas of petroleum-
impacted soil (gasoline- and diesclrange hydrocaribons) were identified at the maintenance center at
depths between approximately 4 and 10 feet helow ground surface (bgs), based on the 2004 site
characterization exploration borings. Halogenated volatile organic compounds (HVOCs) were not detestod
in the soil sample tested. No groundwater samples were obtained in connection with this 2004 pre-cleanup
slte characterization,

HCHA conducted an Independent cleanup action at the maintenance center in accordance with the
Model Toxics Control Act (MTCA) in 2005 (GeoEngineers 2005), following demelition of the maintenance
building structures. Remedial excavation was performed at four localized areas of Impacted soil at the
farmer maintenance conter. The locations of the four excavation arcas are generally indicted in Figure 2,
and included two areas of contaminated soll identificd during the 2004 site characterization, and two arcas
of contaminated soil identified during 2005 carthwork activities in this area,

M total of approximately 2,296 tons of petroleurm-impacted soil were removed from the four remedial
excavations, the conlamination soil was transported offsite Tor disposal at an approved facility.
The maximum depths of the remedial excavations al the maintenance center ranged from approximately
4.5 to 18 feet bgs; groundwater scepage was observed at approximately 12 feel bgs in the deeper
excavations. No shoon was observed aon groundwater in the deeper excavations. Based an analytical results
from cleanup confirmation soil samples obtained from the final limits of the 2005 remedial excavations,
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gasoline- and dieselrange hydrocarbons, VOCs and/or PAHs either were nol detacted or were datected at
eoncentrations less than MTCA Method A cleanup levels for unrestricted land use (GeoEngineers 2005).

The KCHA maintenance center UST removal report, 2004 site charactorization report, and the 2005
independent cleanun report were all submitted to Ecology, The site is included in Ecology's database of
independent cleanup siies, identified as Cleanup Site |D 8417 and Facility Site ID 2435391, Ecology
databases also indicate a site addross of 9900 87 Avenue Southwest,

Subsequent to the maintenance center MTCA cleanup, a significant quantity of soil was removed in 2007
from heneath the southern half of the former maintenance center and the adjacent area to the south
(collectively known as "CV4") for the purpose of crealing a temporary stormwaler pond (Figure 2) for
Greanbridgs redevelopment activities. The pond excavation extended laterally and vertically beyond the
southwesternmost cleanup excavation, to a maximum depth of 12 feet bgs (GeoEnginesrs 2008). Mo
suspect contaminated soll was observad during excavation for the CV4 temporary detention pond. The
pond was subseqguently backfilled with structural fill soil,

An isolated area of shallow petroleum-impacted =il was encountered northeast of the former maintenance
conter In 2007, during mass grading activithes by KCHA (Figure 2), The solated arca of impacted soll,
approximately 225 cubic yards, was excavated by KCHA (GeoEnginesrs 2010a and 2010b), The source of
the petroleum release at this location was not confirmed but was suspected to have likely been associated
with either historic residential vehicle activity, construction equipment or locallzed £l (GeoEngineers 20102
and 20:100). Excavation confirmation samples were obtained in 2007 after removal of the 225 cubic vards
of impacied soil; concentrations of diesel- and oil-range petroleum hydrocarbons in the samples were less
than 100 milligrams per kilogram (mg/kg), significantly less than the MTCA cleanup of 2,000 mg/kg, There
was no evidence of groundwater al this location,

CURRENT CONDITIONS

The former location of the maintenance center was significantly redeveloped after 2005; existing buildings
and uses consist of multifamily residental housing, an asphall parking lot, a concrete alleyway, and
recrealional open space (Figure 2). Multifamily residential housing and the community center building are
present north of the former maintenance center. To the east is an open grass field referred to as
Greenbridge 7. To the south is White Conter Helghts Elementary School and to tho west is mixed-use
multifamily residential buildings. Streets in the vicinity of the former maintenance center are shown in
Figure 2 and inclede 80 Avenue SW to the west, 7" Avenue SW to the east, and SW 100" Sireet to the
south. The majority of the adjacent propertics ara part of KCHA Greenbridge, with the exception of the
White Center Heights Elementary School.

The ground surface topography in the footprint of, and directly surrounding, the former maintenance center
between 8" Avenue SW and 71" Avenue SW is relatively flat with a gontie downward slope to the southwoest.
Surface water conveyance was significantly alterad during the Greenbridge redevelopment relative 1o
pre-development conveyance; existing stormwater runoff and conveyance features include grassy swales
(with and without underdrains), retention ponds and rain gardens, I addition to traditional catch basing
and subsurface storm drain piping in paved road areas.
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PURPOSE AND SCOPE

The purpose of this 2015 groundwater quality assessment was to document that groundwater conditions
mest MTCA cleanup levels following the successful 2005 cleanup of petroleuim-related constituents in 50il
at tho KCHA former maintenance center. The groundwater assessment was conducted at locations south,
souUtheast and southwest of the former maintenance center, which are potentially downgradient of the
2005 remedial cxcavations, as well as east of the formoer maintenance center {cross-gradient). The boring
locations were selected based on subsurface geologic and hydrogeologic conditions assessed during prior
studies, the redeveloped nalure of the site, and the footprint of the backlilled CV4 stormwater pond
overlapping the former maintenance center. In addition, the 2015 explorations were located such that the
prologic conditions observed, ohserved presence/absence of groundwater, and groundwater qualily basead
an current chemical analytica| data would confirm whether the historic releases at the maintenance canter
had impacted groundwater and whether there was a risk of contaminant migration to properties to the
south, cast or southeast. The 2045 borings wore not completed directly within the footprint of the former
maintenance center because those locations were less likely to bo impacted given that the 2005
confirmation sampling Indicated petroleum-related constituents were nol detected in soil samples from the
exoavation limits and since 10 years have passcd since the ¢leanup action was completed.

The scope of the eleanup confirmation groundwater assessment consisted of the following:
m Prepare a site health and safety plan for GeoEngineers’ employees during exploration activities.

m  Notify the public utilities notification service to mark public utiiities in the right-of-way and easements,
and confirm that each utility with infrastructure In the vicinity of the site had completed marking their
utilities at each proposad drilling location,

m  Obsarve drilling of eight direct push explorations in locations down- of cross-gradient of the former
maintenance center. Obtain continuous core soll samples from each of the direct-push exploralions.
Field screen soil samples from the conlinuous cores for evidence of petroloum and volatiles using
visual, water sheen and headspace vapor screening methods. Visually classify the samples in general
accordance with ASTM D 2488 and maintain a detailed log of each boring. The borings extended to
direct push refusal, which generally occurred at depths of 10- to 15feet bgs.

B Collect grab groundwater samples where groundwater was present in the exploratory borings and
submit the groundwaler samples for chemical analysis of pasoline-range petraleum hydrocarbons by
MWTPH-Gx: diesel- and heavy oil-range hydrocarbons by NWTPH-Dx and VOCs by EPA Method 8260,

m Evaluate the groundwater analytical results relative to Model Toxics Control Act (MTCA) cleanup levels.
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EXPLORATIONS AND SAMPLING

Basis for Well Location Selection

GeoEngineers previously completed geotechnical and environmental studies across the Greenbridge site.
Subsurface conditions in the vicinity of the project site are summarized in our 2007 geotechnical
engineering report (GeoEngineers, 2007). The locations selected for post-cleanup groundwater
canfirmation borings were based on the hydrogeologic conditions anticipated in the vicinity of the former
maintenance center based on our past cxporience, as follows:

B Shallow perched groundwater likely exists above very dense native solls consisting of silty sand and
sandy silt that have very low permeability rates and form an aguitard below the alluvial solls.

m The aguitard is present directly below the ground surface at relatively shallow depths in the
uplands west of 8% Avenue SW and east of Tt Avenue SW. Betwsen thase two streets, is a
north south/southwest trending depression where a formoer drainage channel existed. Alluvium, peat
and other recent stream deposits arc presoent In the depression and were deposited on the aquitard
layer, The aquitard ks lkely 1o be encountered at depths greater than 13 feet bgs within the center of
the depression,

B Groundwater present above the low-permeabllity layer has a slight gradient to the south or southeast.

Eight direct-push borings (B-1 through B-8) were completed on Septembar30, 2015 to obtain groundwataer
samples for chemical analytical testing. The exploration locations were selected to be downgradient of the
former maintenance center source areas, in areas where potentially impacted groundwaler (i it exists)
would most likely be encounterced, and easl of the former maintenance canter (Figure 2), The borings were
situated to the southwest, south and southeast of the former source areas to assess both the estimated
eastern and western extent of the aguitard, and the quality and distribution of potentially-impacled
groundwater (if present). Additional borings were siluated directly east of the former Park Lake Homes
maintenance cenler o assess the potential for groundwater contaminant migration {if any) to the =sast.

Soll and Hydrogeologic Conditions

The direct push exploration locations are shown in Figure 2. Field procedures and boring logs are prasented
in Appendix A, Soil encountered in the borings generally consisted of hard to very dense, gray or brown fine
to medium sandy silt and silty sand with varying amounts of gravel and cobbles. Soil obtained from the
direct push boring continuous cores was ficld screened for evidence of pelroleum hydrocarbons and
volatiles. Field screoning resulls are indicated in the boring logs (Appendix A) and the cross-section in
Figlire 3. Field screening results did net indicate evidence of contaminated soil in the borings. There are no
historical potential sources of soil contamination at the 20156 direcl push localions; Lherefores, soil chemical
analytical testing was not warranted,

The aguilard was encountered at the base of borings B-1 (1 foot bgs), B-5 (2 fest bgs), and B-5 (b feat bgs),
resulting in refusal of these direct push explorations. The obsorvation of this aquitard in borings B-1, BS
and B-6 reinforces the anlicipated importanee of this layer to the hydrogenlogy of the site, and the limitation
of easlerly and westerly groundwater fiow, The eross section in Figure 3 indicates the depths at which the
aquitard was reached, reprezenting the interface betwoon more permeable alluvial shallow soll and the
deeper low-permeability soil,
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Groundwater was observed in borings B 4, B-T and B-8 during drilling at depths of approximately 11 to
12 feet bgs (Figure 3); groundwaler was not encountered in the remaining borings. As shown in Figure 3,
groundwater flow west of 80 Avenue SW and approximately 50-feet east of 70 Avenue SW, in the vicinity of
the former Park Lake Homes maintenance center, is most likely confined by the aquitard. Shallow
groundwater encountered In borings B-4, B-7 and B-8, immediately east of the former maintenance center,
is most likely representative of perched groundwater, confined by the aquitard depression. Groundwater
was not observed in borings B-2 and B-3, which are located directly south of the former maintenance center,
even though the borings were completed fo depths lower than the approximate groundwater elevations
observed in borings B-4, B-7 and B-8,

Groundwater Sampling

Temporary groundwater monitoring wells consisting of a 5-foot long PVC well screen extending from 10 to
15 feel bgs, were installed in each boring. Groundwaler samplas were obtainad using a low-flow peristaltic
pump and dedicated disposable plastic tubing. Groundwater in the well casing was purged bofore samaling,
The groundwater recharge In temporary wells B-4 and B-8 was sufficient for conlinuous pumping to purge
and fill all sample jars. The groundwater recharge rate Into temporary well B-7 was not sufficient for
continuous pumping, so the well was left in place Tor approximately 4 hours, and pumped dry twice in order
to perge and collect an adequate sample volume.

Groundwater samples were collected from B-4, B-7 and B-8 and submitted to Fremont Analytical
{Fremont) in Seattle, Washington for chemical analysis of gasoline-range petroleum hydrocarbons by
Morthwest Method NWTPH-G/BTEX, diesel and heavy oiltange petroleum hydrocarbons by
Morthwest Method NWTPH-Dx, and volatile arganic compounds (VOCs) by US Environmental Protection
Agency (EPA) Methiad 82608, Chemical analytical results for the groundwater samples are summarized in
Table 1. Laboratory reports are included in Appendix B.

Groundwater Chemical Analytical Results

Gasoline, diescl- and lube oilrangs petroleum hydrocarbons and VOCs were not detectad in the
groundwater samples from B-4 and B-7. Dieselrange potroleum hydrocarbons were detected in the
groundwater sample from B-8; the detected concentration (223 micrograms per liter [ug/L]) is less than
the MTCA Method A cleanup level of 500 pg/L. Chemical analytical results are summarized in Table 1.
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CONCLUSIONS

The field and sampling data obtained in September 2015 from the dircct push borings indicate that shallow
groundwater was not encountered in likely downgradient locations south of the former maintenance center,
and that petrolsum-related constituents and VOCs in shallow groundwater east/southeast of the former
maintenance center either were not detected or the detected concentration (B-8, diesel-rangs petrolsum
hydrocarbons) was l2ss than the MTCA cleanup level. There was no field screening evidence of petroleum
or volatiles in so0il from the direct push borings and no historical potential sources of soil contamination at
the direct push boring locations.

Chemical contaminants were not detectad in groundwater samples obtained from B-4 and B-7. The
low-level diesel-range petroleum hydrocarbons detected in the groundwater sample at B-8 most likely
represent residual impacts associated with the former maintenance centar, in our opinion, There are ne
historical potential sources of contamination at the location of B-B. The concentration of diesel-rango
petroleum hydrocarbons in the B-8 groundwater sample was less than the MTCA Mothod A cleanup level,
Post-cleanup groundwater gquality is in compliance with MTCA based on the September 2015 explorations
and sampling; therefore no further cleanup action is warrantad at the former maintenance center in our
apinion.
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LIMITATIONS

We have prepared this report for the exclusive use of the KCHA and their authorized agsnts. This reporl
may be reviowed by others as identified by KCHA but others may not place legal reliance on this report,
Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted environmental seience practicas in this area at the time this report was propared. No
warranty or other conditions, express or implied, should be understood.

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if
provided, and any attachments are only a copy of the original document. The original document is stored
by GeoEngineers, Inc. and will serve as the official document of record.

Please refer to Appendix C, tithed "Report Limitations and Guidslines for Use,” for additional information
pertaining to use of this reporl.

We approciate the opportunity to continue our work with you on this project. If you have any guestions
piease coniacl us.
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Table 1

Cleanup Confirmation Groundwater Sample Chemical Analytical Data
Former Park Lake Homes Maintenance Conter
9800 8" Avenue SW
Seattle, Washington

GeoEngineers File Mo, 1329-001-20

Petroleum Hyd rogarbons” voecs®
AP we/L) (e/L)
Gr:E:tdl:H::m Methyl tert-butyl .2 . e
Durlng Drllilng | Gasoline- Lube Oif- Ethylbenze| Total | oee, qurgg) | D Dromoct | Dichlorocthane
Exploration Location” Sample 1D Date Sampled (feet bys) Range |Dlcsel-Range| Range' | Benzene Toluene ne Kylenes hane (EDH) it
E1l Mo Groundwater Encountored - - - - == = a3 i o o = = 2
B-2 Mo Groundwatsr Encountarcd = = = i 22 == s = i = i —
B3 Mo Groundwater Encountered ke = o ES o s = = i = e =
G- B 4-150930 08/30/15 11 <500 <501 <100 <1.00 =1.00 <300 <1.00 <1.00 <0.06 <1.00
B-5 No Groundwater Encounlerad s 1al o s 2= -~ i = - - - -—
B-6 Ne Groundwater Encounlered = 2s e i - = — - — - - -—
B-7 B-7-150930 08/30/15 12 <50.0 <515 =103 <1.00 =1.00 =1.00 <1.00 <1.00 <0.06 <1.00
B8 B-5-150330 09/30/15 11 =500 223 =09.9 <1.00 =1.00 =1.00 =1.00 <1.00 <01.06 <1.00
MTCA Maethod A Cleanup Levels 1,000/800" 500 500 5 1,000 fo0 1,000 20 001 5

Motes:

* approgimate exploration locations shown on Figurs 2.

*Gasnlineranfe hydrocarbons anatyzed by Morthwest Method NWTPH-Gx. Diesel and haivy oil-rangs lydiocarbons analyzed by Northwest Method NWTPH-D

Sypiilite urganic compounds (VOCs) anafyred by EPA Method 8260, For VGUs, only compounds required for gasoling releases scoonding Lo WaAC 1/3-360, Table 830-1 are presenled In Ihe @blo. Refor to the laborstory report in Appandls U for the complete Tist of larget

anzlyles and delection lmits.

“When benzone is present, the pasoline-rangs claanup iovdl i 800 pe/l. Whien henzens is not present the gasaline range cleanup lovelis 2000 pedl,

Chemical analytical testing by Framonl Analylical in Seatife, Washington. Refer io laboratory reports in Appendix B

MTCA = Maode] Towkzs Conlbrol Act

VEAL = micrograms per

litar

bgs = bolow ground surface
Bolding indicates analyte was deloctod. Shading indicates that analyfe was deloclad al conconlrations groatar ihan MTGA Method A cleanup levets.

Filg No. 1329.003-20
Table 1 | Deotber 27, 2015
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Direct Push Boring

No Groundwater Encountered
(GeoEngineers, 2015)

Direct Push Temporary Groundwater
Monitoring Well (GeoEngineers, 2015)
Cross-Section Location, See Figure 3

Approximate Footprint of Former Park Lake
Homes Maintenance Center Building

Approximate Location of
Removed UST

Approximate Location of 2005
Remedial Excavations - MTCA
Cleanup at Maintenance Center

100L. -

Approximate July 2007 Soil
Excavation Location

P

y  Approximate Boundary of Backfilled
\____' cV4 Stormwater Pond Excavation

N

FEET

Notes:

1. The locations of all features shown are approximate.

2. This drawing is for information purposes. It is intended to assist in
showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.

Data Source:
Imagery: Microsoft Bing September 2013
Topography: Puget Sound Lidar Consortium

Projection:
Horizontal: NAD 1983 State Plane Washington North
Vertical: NAVD88

Site Plan
Current Layout
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Former Park Lake Homes Maintenance Center
Seattle, Washington
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Legend

Direct Push Boring
No Groundwater Encountered
(GeoEngineers, 2015)

Direct Push Temporary Groundwater
Monitoring Well (GeoEngineers, 2015)

Cross-Section Location

Groundwater @ 11 FT BGS Approximate Footprint of Former Park Lake

Homes Maintenance Center Building

Analyte | Result

100L. -

K Approximate Location of
ND Removed UST
s Approximate Location of 2005
| [ ; ; \ . Remedial Excavations - MTCA
B-8 \ \ Cleanup at Maintenance Center
Groundlyater® LM 00 | y o Approximate July 2007 Soil
Analyte | Result 3 | , ' Excavation Location
ND ‘ Gl 777y Approximate Boundary of Backfilled
223 | 500 ug/t i i____" ©V4 Stormwater Pond Excavation
7 ND Varies v : Section
B-7 ‘ e Soil Sample with No Field Screening
‘2 Groundwater @ 12 FT BGS Evidence of Petroleum
< g B-7 @) | Analyte | Result | MTCA £ Well Screen
St - Gx ND 1,000 pg/L} e : o Groundwater Sample, No Petroleum
E. ND 500 pg/L | 3 e or VOC Concentrate Detected
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APPENDIX A
FIELD PROCEDURES AND BORING LOGS

Underground Utility Locate

Prior to drilling activities, an underground utility locate was conducted at the proposed boring locations to
identify subsurface utilities and/or potential underground physical hazards. The underground utility check
consisted of contacting a local utllity alert service (1-call) and hiring a private utility locating service. The
utilities notifiod by the local utility alert service were contacted directly to confirm known ulilities had been
located in all proposed boring locations.

Field Screening of Soil Samples

Sail samples obtained from the borings were screened in the field for evidence of contamination using:
1} visual cxamination; 2) sheen sereening and 3) vapor headspace screening with a photo-ionization
detector (PID). The results of headspace and sheen screening are included in the boring logs.

Visual screening consists of inspecling the soil for stains indicative of petroleum-related contamination.
Visual screening is generally more effective when contamination is related to heavy petroleum
hydrocarbans, such as motor ofl or hydraulic oil, or when hydrocarbon concentrations are high. Sheen
socreaning and headspace vapor screening are more sensitive methods that have been effective in
detacting contamination at concentrations less than regulatory cleanup guidelines. Sheen screening
involves placing soil in a pan of water and observing the water surface for signs of sheen. Sheen
classiflications are as follows:

| Mo Sheen (MNS) No visible sheen on water surface.
m Slight Sheen (55} Light, coloriess, dull sheen; spread is irregular, nol rapid; sheen dissipates
rapidly.

B Moderate Sheen (MS):  Light to heavy shoen, may have some color/iridescence; spread is irregular
Lo flowing; few remaining areas of no sheen on wator surface,

m  Hesavy Shooen (HS), Heavy sheen with color/iridescence; spread I rapid; entire walter surface may
be covered with sheon.

Headspace vapor screening involves placing a soil sample in a plastic sample bag. Air is captured in Lhe
bag and the bag is shaken to expose the soil to the air trapped in the bag, The probe of a PID is inserad in
the bag and the instrument measures the concentration of combustible vapor in the air remeoved from the
sample headspace. The PID moeasures concentrations in ppm (parts per million) and is calibrated Lo
isobutylene. The PID Is designed to quantify combustible gas and organic vapor concentralions up to
2,500 pom. Alower thireshold of significance of 1 pom was uscd in this application. Field screening results
are site-spacific and vary with soil type, soll moisture content, temperature and type of contaminant,
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Groundwater Sampling

The borings were completed using direct-push driliing equipment operated by Cascade Drilling of
Woodinville, Washington. Continuous soil coras were obtained from the direct push borings using 1.5-inch
diametor, Bfoot long stalnless steel sampler rods driven with a pneumatic hammer, Soil cores were
examined for moisture content indicating the presence of groundwater. Once potential groundwater was
obsenved in the soil core, the boring was advancad approximately b-feet past the observed groundwater
level, A 1-inch diameter temporary PYC monitoring well, with 5-feet of well screen at the base, was inserted
inta the open boring. Disposable plastic tubing was lowered within the temporary PVC well until it reached
the bottom. The tubing was lifted approximately 2- to 3-feet above the bottom of the well, A peristaltic pump
was used Lo withdraw groundwater from the well. The groundwater was allowed to purge from the well for
several minutes or until the groundwater furbidity showed significant improvement relative to the initial
purge water withdrawn. Once purging was complete, groundwater samples were placed directly from the
new disposable plastic Whing into laboratory-prepared vials/lars for chemical analytical testing. The
groundwater samples were then placed in a cooler with ice for transport o the |aboratory within proper
hold-times. Standard chain-of-custody procedures were followed In transporting the groundwatoer samples
1o Lthe laboratory.

Soll Logging

A representative from our staff observed and classificd the soll encountered. Soll In the explorations was
visually classified In general accordance with ASTM D 2488-94, The boring logs are presented in this
appendix,

Drill cuttings and decontamination/purge water genorated during drilling activitios wore temporarily stored
in one 20-gallon drum on a fenced KCHA properly soulheasl of SW 9T Place and 4" Avenue SW, pending
waste characterization and transportation for offsite disposal.

Boring Backfilling and Pavement Restoration

All direct-push borings were completed In lawn or bark-surfaced locations, The borings were backilled with
bentonite and the surface condilions was restared to generally mateh the surrounding surface.
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SOIL CLASSIFICATION CHART
MAJOR DIVISIONS E T > i =
GRAPH | LETTER DESCRIPTIONS
L GW | lELLoRnED CRAVELE,
GRAVEL GRANELS
AHD
GRANTLLY ILATTLE DR ) PRy GP POORLY. GRADED GRAVELS,
anas GIEANLL - SAND IKILHLS
COARSE CREVELS WITH SILTY GRAVELS, GRAVEL- S8}
GRAMED  Juom s o FINES GM | errinimes
S0ILS COAREE FRAETICH
RETARED CHMA. &
EEYE LEFERCCISCLE AN KEHT O3 BYEY CIENTT S CIUNEL -
o s GC | farnwaviasTines
Sy | UElGhan saws,
CLEAN SANDS L
RETERID |
F }
SRERE BT T RECA IO FE] : i
SAMITY sp J-Pq'-:F.I'fI-?Nf [ ARG
SOLS
i
e T | SANUISWITH g SN | STV EANDE BAToELT
CORILSL IR FiMES 1 LETUREE
m{gmet '-/-‘nl' -;/1'
(FPETTIAILE RACeR |, -/'/./ 50 CLAYET SANS, AR - CLAY
frafumb L T RFE
TOHIGANC S TS ROCE P
ML | ©ReFY S TRWTH 2T
P ARTICTY
s J// PR ATy CIGAVEL Y
SINE ETHLB PLAS ICI Y, GRAVTLLY
1K | R CL - - o
EINE ArD e / 5, SAMIIY CLAYS SILTY
A Pt P CLAE [FANCUAYE
S0ILE o N[‘:r oL CHACRARIC SILTS ARG RGN
BTy O AVE OF §
e T M ASTICITY
IORCANT Bl TS WCATFOOE
Pl o | | | | MH | cRoiaTowmececos Saty EoiLE
FEE =
SITS S S
RAIRERAL CLAVS UF | L1
AHID i w Ve /v CH | RiSno
CLAYS o
E: ¢ e
i O | SHEeC oA A s oe
.1 RALILRA 10 [T PLAS 11T
FLrR
TR PEAT, HULILIS, EWALE EDILE
ISR QREANIC 3015 == —| PT | windiie s cominis

FICTE: IWRAL G symibols ane ised o dficate borderine of deal soll classifications

Sampler Symbol Descriptions

=Bl |*={m=

Dircct-Push
Bulk or grab

2.4-Inch LD, split barral

Continuous Coring

Standlard Penetraticn Test (SPT)
Shelby tuba

Piston

Blowecount is recorded for driven samplers as the number
of blows required to advanco sampler 12 Inches (or
dizfance noted), See exploration log for hammer weight

and drop.

AP indicates samplar pushed uslng the walght of tho

drifl rig.

ADDITIONAL MATERIAL SYMBOLS

SEFRR92PE

M

FLFI=ZE

uc
Va

NG
53
M3
HS
NT

SYMBOLS TYPICAL
GRAPH iLEl'l'EH DESCRIPTIONS
AC Asphall Concrela
A,
e oo | Cement Congrels
P
CR Crushed Ftclc‘rq'
Clearry Spajis
Topsoil!
TS | Forest DuffiSod
Groundwater Contact

Measured groundwater leval In
cxploration, well, or piczometer

Measured free product in well or
pozometer

Graphic Log Contact

Distinct contact between soil strata or
geologic unlts

Approximate location of soil strata
chango within a geoleglc oil unit

Material Description Contact

Diztinct contact between soll sfrata or
geclogic units

Approximate location of soll strata
change within a geologic soil unit

Laboratory | Field Tests

Percont flnes

Atterberg limits

Chamlcal analysis

Lahoratory compaclion test
Conzolidation test

Direct shear

Hydromater analysis

Maolsfure content

Moisture content and dry density
Organic content

Permaahbility or hydraulic condustivity
Piasticity index

Pocket penetromeler

Parts par milllon

Sieve analysis

Triaxlal compression
Unconfined compression

Vane shear

Sheen Classification

Mo Vigible Shoon
Slight Shaan
Modlerate Sheen
Heavy Sheen

Mot Tested

MOTE: Tha readar must raler to the discusslon In the report teed and the logs of cpdorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploraiion locations and at the fme the expioralions were mads; they mre nod warranted o b
represenialiva of subsurface conditions al other localions or times.

KEY TO EXPLORATION LOGS
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APPENDIX B
CHEMICAL ANALYTICAL DATA

Analytical Methods

Chain-of-custody procedures were followed during the transporl of the groundwater samples to the
analytical laboratory., The samples were held in cold storage pending extraction and/or analysis.
The analytical results, analytical methods reference and laboratory quality control (QC) records are included
in this appendiv The analylical results are also summarized in the text and tablas of this report.

Analytical Data Review

The laboratory maintains an internal quality assurance program as documentad in its laboratory quality
assurance manual, The laboratory uses a combination of hlanks, surrogate recovaries, duplicates, matrix
spike recoveries, matrix spike duplicate recoveries, blank spike recoveries and blank spike duplicate
recoveries to evaluate the validity of the analytical results. The laboratory also uses data quality goals for
individual chemicals or groups of chemicals based on the longterm parformance of the test methods. The
tata quality goals were included in the laboratory reports. The laboratory compared each group of samples
with the existing data guality goals and noted any oxoeptions in tho laboratory report. Data qualily
excoptions documented by the acerediled laboratory were reviewed by GeoEngineers and are addressed
in the data gualily exception section of this appandix.

Analytical Data Review Summary

Mo data quality exceptions wera noted in the laboratory reports.
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1 4 Fremont

 Analytical

3600 Fremont Ave. M.
Sealtlle, WA SB103

T: {208) 352-3790

F: {206) 352-7178
Info@fromontanakytical com

GeoEngineers, Inc. - Redmond
John Peters

8410 154th Ave. NE

Redmeond, WA 98052

RE: Greenbridge V VI
LabID; 1509435

October 07, 2015

Attentlon John Peters:

Fremont Analytical, Inc, received 13 sample(s) on 9/30/2015 for the analyses presented in the
following report.

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext.
Gasoline by NWTPH-Gx
Volatife Organic Compounds by EPA Method 8260

This report consists of the following:
- Case Narrative

- Analytical Results

- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses wara performed consistent with the Quality Assurance program of Fremont Analytical,
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincersaly,

A -
Tl 0 ey

Mike Ridgeway
President

wwwi. fremontanalytical.com
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2 Fremont

L Anaivtical)

Date: 710072015

CLIENT:
Project:
Lab QOrder;

GeoEnginesrs, Inc. - Redmond
Greenbridge W VI
1509435

Work Order Sample Summary

Lab Sample 1D

1509435-001
1509435-002
1509435-003
1509435-004
15084 35-005
15094 35-008
15084 35-007
1509435-008
1509435-008
1509435-010
1509435-011
1509435-012
1508435-013

Cllent Sample 1D

B-1-2.5
B-4-50
B-4-10.0
B-5-2.0
B-5-4.0
B-7-7
B-7-15
B-8-5
B-8-10
B-4-150930
B-7-150930
B-8-150830
Trip Blank

DateiTime Collected

08/30/2015 8:356 AM
08/30/2015 9:50 AM
09/30/2015 10:00 AM
0873072015 9:00 AM
08/30/2015 1:45 PM
09/30/2015 11:00 AM
D9/30/2015 11:10 AM
0973072015 2:45 PM
08/30/2015 2:40 PM
08/30/2015 10:10 AM
09/30/2015 11:15 AM
08/30/2015 3:00 PM
08M7/2015 5:00 PM

Mote: 1F no “Time Collected” is supplied, a dafaull of 12:004M |5 assignad

Date/Time Received

08/30/2015 5:07 PM
09/30/2015 5:07 PM
09/3072015 5:07 PM
08/3072015 5:07 PM
08/3072015 5:07 PM
09/30/2015 5:.07 PM
09/30/2015 5:07 PM
08/30/2015 5:07 FM
08/30/2015 5:07 PM
08/30/20156 5:07 PM
09/30/2015 5:07 PM
09r30/2015 507 FM
08730/2015 5:07 PM
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C Narrati
Fremont o

Hﬂﬂﬁ r:mg Date:  10/TI2015
CLIENT: GeoEnginesrs, Inc. - Redmond
Project: Greanbridge V VI

|. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist,

Il. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the
analytical report ("mg/kg-dry” or "uafkg-dry"}.

Malrix Spike (M3) and MS Duplicate (MSD) samples are tested from an analytical batch of "like"” matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and
the Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to
ensure method criteria are achieved throughout the entire analytical process.

Il ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality
control summary page(s) andfor noted below.
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Qualifiers & Acronyms

WO 1500435
Date Reported: 100712016

Qualifiers:

* - Flagged value is not within established contral limits

B - Analyte detected in the associated Method Blank

[ - Dilution was required

E - Value above quantitation range

H - Holding times for preparation or analysis exceaded

| - Analyte with an internal standard that does not meet established acceptance criteria
J - Analyte detected below LOQ

M - Tentatively Identified Compound (TIC)

Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
(<20%RSD, <20% Drift or minimum RRF)

S - Spike recovery outside accepted recovery limits

ND - Not detected at the Reporting Limit

Acronyms:

“%Rec - Percent Recovery

CCB - Continued Calibration Blank

CCV - Continued Calibration Verification

DF - Dilution Factor

HEM - Hexane Extractable Material

ICW - Initial Calibration Verification

LCS/LCSD - Laboratory Control Sample [ Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank

MDL - Method Detection Limit

MS/IMSD - Matrix Spike [ Matrix Spike Duplicate
FDS - Fost Digestion Spike

RefVal - Reference Value

RL - Reporting Limit

RPD - Relative Percent Difference

5D - Serial Dilution

SGT - Silica Gel Treatment

SPK - Spike

Surr - Surrogate

www.fremontanalytical.com
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— Analvtical’

Analytical Report

WO#. 1508435
Date Reported:  10/7/2015

Client; GeoEngineers, Inc. - Redmond
Project: Greenbridge VWV VI

Lab ID; 1508435-010

Client Sample |D: B-4-150930

Collection Date: 9/30/2015 10:10:00 AM

Matrix: Water

Analyses Result RL Qual Units DF Date Analyzed

Digsel and Heavy Oil by NWTPH-Dx/Dx Ext. Batch ID: 12039 Analyst EC
Diesel (Fust Oil) WD 504 pgll 1 1072015 829,00 AM
Heawy il ND 100 pall 1 10TIRMG B:21:00 AM
Surr: 2-Fluorobiphenyl BR.T E0-150 UREC 1 10FIR05 8:29:00 AM
Surr: o-Terphenyl or.7 &0-150 WREC 1 10TIA015 821,00 AM
Gasoline by NWTPH-Gx Batch 1D: R25269 Anaiyst BC
Gasaling ND LS0.0 jglL 1 10/142015 6:55:00 PM
Surr; Tolpens-dé 9.0 B65-135 WMRECG 1 10/1/2015 6:55:00 PM
Surr: d-Bromaofinrobanzona 100 G5-135 %REC 1 10/1/2015 6:65:00 PM
Volatile Organic Compounds by EPA Method 8260 Batch ID0; R25264 Analyst: BC
Dichlorodiffuoromethans (CFCAE ND 1.00 el 1 10/1/2015 6:55:00 PM
Chloromethane WD 1.00 gl 1 10172015 B:55:00 PM
Winyl chioride ND 0200 poll 1 10172015 G:55:00 PM
Bromomethane MO 1.00 [ 1 10112015 G:55:00 PM
Trichlorofiuoromethane (CFC-11) WD 1.00 pg'l 1 100112015 6:55:00 PM
Chloroethane MO 1.00 pa'l 1 104172015 G:55:00 PM
1,1-Dichloroethene WD 1.00 pa'l 1 100172005 6:55:00 PM
Methylene chionde [ ]8] 1.00 pall 1 10/172015 G:55:00 PM
trans-1,2-Dichloroethens MLy 1.00 gl 1 10172015 G;55:00 PM
bcthyl tert-butyl ether (MTBE) ML 1.00 gl 1 10172015 G:55:00 PM
1,1-Dichloroethane Wiy 1.00 gl 1 10172015 G:55:00 PM

2 2.Dichloropropane MO 200 Hal) 1 1012015 G: 5500 PM
cls-1,2-Dlchloroathene MND 1.00 pall 1 100152045 6:55:00 PM
Chloraform ND 1.00 pall 1 100172015 6:55:00 PM
1,1, 3-Trichloroethane (TCA) ND 1.00 poll 1 10M172015 6:55:00 PM
1.1-Dichloropropens ND 1.00 Jrgfl 1 1041/2045 6:55:00 PM
Cerbon tetrachlonids ND 1.00 Jegil 1 1041/2015 6:55:00 PM
1.2-Dichloroathana (EDC) ND 1.00 jrgil 1 10/4/2045 6:55:00 PM
Benzena ND 1.00 jegil 1 104142045 6:55:00 PM
Trichlofoethens (TCE) ND 0.500 Jrgil 1 104142045 6:55:00 PM
1.2-Dichlofopropans ND 1.00 Jrgil 1 10/1£2015 6:55:00 PM
Bromodichloromethzns MO 1.00 payll, 1 10 /2015 6:55:00 P
Dibromomethane ND 1.00 il 1 10142015 6:55:00 PM
cis-1,3-Dichloropropene MO 1.00 Pl 1 1072015 6:55:00 PM
Tolugne ND 1.00 il 1 1072015 G:565:00 PM
tranz-1,3-Dichioropropene MD 1.00 pgll 1 10012045 G:55:00 PM
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Fremont

-~ Anaiviical

Analytical Report

WO#: 1509436
Date Reportad: 104712016

Client; GeoEngineers, Inc. - Redmond
Project: Greenbridge WV VI

Lab ID; 1508435-010

Client Sample 1D: B-4-150930

Collection Date: 8/30/2015 10:10:00 AM

Matrix: YWater

Analyses Result RL  Qual Units DF Date Analyzed

Volatlle Organlc Compounds by EPA Method 8260 Batch ID: R25264 Analyst: BC
1.1.,2-Trichlorogthane ND 1.00 pgfL i 10/1/2015°6:55:00 PM
1,3-Dichloropropans ND 1.00 pofl 1 100172015 G:55.00 PM
Tetrachioroethene (FCE)} ND 1.00 pgiL i 10/1/2015 6:55:00 P
Dibromochloromethans MWD 1.00 pan i 100172015 &55:00 PM
1.2-Dibromoethane (EDB) MDD 0.0600 pgfL 1 TOM/2015 6:55:00 PM
Chlorobenzene MD 1.00 ugiL 1 FO2015 5:.55:00 PM
1,11, 2-Tetrachloroethane MD 1.00 pgfl 1 100172015 6:55:00 PM
Etiwlhenzansg MD 1.00 pafl 1 107172015 6:55:00 PM
m,p-Kylens MWD 1.00 pafl 1 1172015 6:55:00 PM
o-Kylang ND 1.00 pafl 1 100172015 6:55:00 PM
Styrana MWD 1.00 pgfl 1 10M4F2015 6:55:00 PM
lzopropylbenzena MWD 1.00 pall 1 10M1F2015 6:55:00 PM
Bromofoam MWD 1.00 pall 1 10r4£2015 6:55:00 PM
1,12, 2-Telrachloroathana MWD 1.00 pa'l 1 10M£2015 6:55:00 PM
n-Frapyfenzens MWD 1.00 po'l 1 10M2015 6:55:00 PM
Brompbanzene MWD 1.00 po'll 1 10M/2015 6:55:00 PM
1.3.5-Trimethybanzene M 1.00 o/l 1 1042015 B:55:00 PM
Z-Chlprotaluens ML 1.00 gl 1 10/4/2015 B:55:00 PM
A-Chilrotaluena ML 1.00 Hoil 1 10M1£2015 B:55:00 PM
lert-Bulylbanzene ML 1.00 pgil 1 10M201 5 B85:00 PM
1.2, 3-Trichloropropare MO 1.00 Ho/L 1 10172015 B:55:00 PM
1.2.4-Trichlorobenzens N 2.0 pail 1 10M/2015 G:56:00 PM
sec-Bulyibenzene M 1.00 HaiL 1 10M 2045 G:55:00 PM
4-lzopropyliolusne M 1.040 pafl 1 1004/2015 B:55:00 P
1,3-Dichlorobenzens ND 100 pafl 1 102015 G:55:00 PM
1.4-Dichlorobenzens ND 1.00 pafl. 1 1012045 G:55:00 PM
n-Butylbenzens ND 1.00 pafl. 1 102015 6:55:00 PM
1.2-Dichioraobenzens MO 1.00 Jrgfl. 1 12015 G:55:00 PM
1.2-Dibromao-3-chloropropene ND 1.00 jrafl, 1 12015 G:55:00 PM
1.2.4-Trimethylbenzens ND 1.00 jagil, 1 1012015 6:55:00 PM
Hexachlorobutadiens ND 4.00 jgr. 1 12015 G:55:00 PM
Maphthzlene MO 1.00 jegil. 1 12015 G:55:00 PM
1.2.3-Trichlorobenzene ND 4.00 eyl 1 THAFEZD1S G:55:00 FM
Surr; Dibromofiugromethane 883 ah.4-152 WBREC 1 10015 G:55:00 FM
Burr: Tolueene-d8 984 40.1-139 %UREC 1 10f172015 G:55.00 "M
Sarr: 1-Broma-4-flucrabenzens Sh4 64.2-123 REC 1 100172015 6:55.00 "M
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Analytical Report

WO# 1508435
100712015

Date Reported:

Client: GeoEngineers, Inc. - Redmond
Project: Greanbridge V VI

Lab ID: 1509435-011

Client Sample ID: B-7-150930

Collection Date: 9/3072015 11:15:00 AM

Matrix: Water

Analyses Resuilt RL  Qual Units DF Date Analyzed

Diesel and Heavy Oil by NWTPH-Dx/Dx Ext. Batch ID: 12039 Analyst: EC
Diszal (Fusl Cil} MWD 15 pgil i 170G 74500 A
Heawvy Ol MO 103 pgil 1 THTIRA0S 745000 A0
Surr; 2-Fluorabipheny| 818 B0-150 %REC 1 172015 745000 AW
Surr; o-Terphanyl 0.0 B0-150 %REC i 172015 743000 A
Gasoline by NWTPH-Gx Batch ID: R25269 Analyst; BC
Gazoline WD 5.0 pafl 1 10M2015 7:24:00 PM
Surr: Toluene-di 104 G5-135 %REC 1 10M/2015 7:24:00 PM
Surr: 4-Bromeofiuorobenzens 104 G5-135 %BREC 1 102015 7:24:00 PM
Volatile Organic Compounds by EPA Method 8260 Batch ID: R25264 fnalyst: BC
Dlchipradifivoromethane {CFC-12) MD 1.00 pafl 1 102045 7-24:00 PM
Chloromathana ND 1.00 [T B 1 10442015 7:24:00 FM
Winyl chloride HD 0200 poiL 1 10M/2015 T7:24:00 PM
Bromomethans KD 1.00 palL 1 102015 T:24:00 PW
Trichloroflueramethans (CFC-11) HD 1.00 pgil 1 1012015 T:24:00 PM
Chiloresthane ND 1.00 pg/l 1 1 HEDN S T:24:00 PM
1.1-Dichlorosthane KD 1.00 pgiL 1 102015 7:24;00 PM
Methylens chiorids ND 1.00 pg/L 1 10/2015 T:24:00 PM
Irans-1,2-Dichioroethens ND 1.00 gL 1 2015 T:24:00 PM
Methyl tert-bulyl ether (MTEE) ND 1.00 pg/L 1 10MM/2015 7:24;00 PM
1.1-Dichlorosthans ND 1.00 pg/L 1 T0M/2015 7:24:00 FM
2.2-Dichloropropare ND 2.00 pg/L 1 T /2015 7:24;00 PM
ciz-1,2-Dichloroethens MO 1.00 pg/L 1 102015 7:24:00 FM
Chloroform ND 1.00 pg/L 1 1172015 7.24:00 PM
1.1.1-Trichloroethans (TCA) ND 1.00 pg/l 1 12015 7. 2400 PM
1.1-Dichloropropene MO 1.00 pgfl i 10172045 7:24.00 PM
Carbon tetrachloride MO 1.00 pgil 1 1001120456 7:24:00 FM
1,2-Dichloroethane (EDC) MD 1.00 pgll 1 1172045 7:24:00 PM
Benzens MNE 1.00 pall 1 1001720156 7:24:00 PM
Trichloroethene (TCE) MO 0800 pgl 1 10172045 7:24:00 PM
1.2-Dichloropropane MO 1.00 pall ] 100172015 7:24:00 PM
Bromodichloromethans MO 1.00 il i 10172015 7:24:00 PM
bremomathanc MOy 1.00 pall 1 10172015 7:24:00 PM
gis-1,3-Dichlaropropene HD 1.00 pafl. 1 102045 7:24:00 PM
Toluene ND 1.00 prall. i 102015 7:24:00 PM
trans-1,3-Dichioropropana ND 1.00 pgll i 10172015 7:24:00 PM

7 of27



Fremont

Anatyticall

Analytical Report

WO 1509435
Date Reported: 100772015

Client; GeoEngineers, Inc. - Redmond
Project: Greenbridge V' VI

Lab ID: 1508435-011

Client Sample ID: B-7-150830

Collection Date: 9/30/2015 11:15:00 AM

Matrix: Water

Analyses Result RL  Qual Units DF Date Analyzed

Volatlle Organie Compounds by EPA Method 8260 Batch ID: R25264 Analyst: BC
1,1.2-Trichicroethanz ML 1.00 pofl 1 1072015 7:24:00 PM
1,3-Dichloropropans ND 1.041 poil 1 1072015 7:24:00 PM
Tetrachloroethens {FCE) ML 1.0 poL 1 102015 7:24:00 PR
Ditromochloromethane N 1.00 Hgfl 1 10Mf2015 7:24:00 PM
1,2-Dibromoethans {(EDB)} M3 00500 pgil 1 10M72015 7:24:00 PM
Chlorobenzens ML 1,00 pafl 1 10M/2015 7:24:00 PM
1.1,1.2-Tetrachioroethans MO 1.04 pafl 1 10M£2015 7:24:00 PM
Ethylbcnzono ND 1.00 poit 1 1012015 7;24:00 PM
m,p-+ylono MND 1.00 pgi 1 104142015 7:24:00 PM
o-xylano MO 1.00 gL 1 10142015 7:24:00 PM
Styrona WD 1.00 paiL 1 102015 7,24:00 P
Isoprapylbonzonc MD 1.00 gL 1 TOAFR015 7:24:00 PA
Bramofonm WO 1.00 pgfil 1 T0M2015 7;24:00 FM
1,1,2 2-Telrachiorocthano MO 1.00 pgll 1 T1/Z015 7:24:00 Fid
n-Propyibanzena WD 1.00 pgil 1 1012015 7:24:00 PM
Bromobenzena MDY 1.00 il 1 10012015 7;24:00 P
1.A.8-Trimethylbendens MD 1.00 pail 1 100172015 7:24:00 PM
2-Chinrololusns MO 1.00 pall 1 100172015 7:24:00 PM
A-Chiorololugns MD 1.00 pg/l 1 10172015 7:24:00 PM
fert-Bulylbsnzens MD 1.00 pal 1 1172015 7:24:00 "M
1.2, 3-Tichloropopana MO 1.00 pail 1 112015 7:24:00 W
1.2.4-Trichlorobenzene M 2.00 L 1 12015 7:24:00 PM
sec-Bulylbenzens M 1.00 il 1 10M1/2015 7:24:00 PM
4-lsopropyitoluens MO 1.00 il 1 10M£2015 7:24.00 PM
1, 3-Dichlorobenzene NI 1.00 'l 1 10172016 7:24:00 FM
1.4-Dichlorobenzens ML 1.00 wo'l 1 10M72015 7:24:00 FM
n-Bulyfbenzenes M 1.00 'l 1 1042015 T:24:00 PM
1.2-Dichlorobenzene MO 1.00 ol i 10412045 T:24:00 PM
1.2-Dibromo-3-chloropropane MWD 1.00 ug'l ] 10M12015 7:24:00 PM
1.2.4-Tnmethylbenzens MWD 1.00 ug/L 1 10442015 7:24:00 PM
Hexachlorodadiene ND 4.00 gl 1 10M20 5 7:24:00 PM
Maphthalens MWD 1.00 ugil 1 10/M12045 7:24:00 PM
1.2.3-Trichlorohanzene ND 4.0 ugil 1 1002015 7:24:00 PM
S Dibromofivoromethane an.2 45.4-152 %REC 1 102045 7:24:00 PM
Sier: Teluene-dé a8.0 40,1139 YHEG 1 1072045 7:24:00 PM
Suwr: 1-Bromo-4-flucrobenzens 9.7 G4.2-128 WHEC 1 102016 7:24:00 PM
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Fremont

Analytical Report

WO 1509435
Date Reported:  10/7/2015

Client: GeoEngineers, Inc. - Redmond
Project: Greenbridge V VI

Lab ID: 1509435-012

Client Sample |D: B-8-150930

Collection Date: 9/30/2015 3:00:00 PM

Matrix: Water

Analyses Result RL Qual Units DF Date Analyzed
Diesel and Heavy il by NWTPH-DxiDx Ext, Batch [D: 12039 Analyst: EC
Diezel (Fuel CHl} MO 50.0 preall 1 T2 S B:E2:00 AM
Dizzel Rangs Organics (C12-C24) 223 80.0 peeadl, 1 NTI20HE B52:00 Ak
Heawy Oil ND 999 puil, 1 ANTI201 5 B:E2:00 AM
Surr: 2-Flucrobipheny 852 50-150 WREC 1 172016 B:62:00 AM
Surr: o-Terphenyl L G0-150 %REC 1 TNT016 B52:00 AM
NOTES:

DR - Indlcates the prezence of unresoived compounds @iuling from dodacans livough telracosans {C12-C24).

Gasoline by NWTPH-Gx

Gasoling HD
Siarr: Toluene-di 899.3
Surr; d-Bromofivorobenzens 99.3

Volatile Organic Compounds by EPA Method 8260

Dichlorodifluoromethans (CFC-12) M
Chloromethane MG
Winyl chloride ML
Bromomathane D
Trichlerafluaromaothane (CFC-11) M
Chiorpgthana MO
1,1-Dichioroethone MO
Methylens chiornda 8]
rans-1,2-Dlchoroothenc MDD
Wethyl teri-bulyl ethar (MTEE) MD
1,1-Dichiroethiane MD
Z2-Dichioropropans ND
cis-1,2-Dichloroathens MWD
Chiproform WD
1,1, 1-Trichlorosthane (TGA) D
1, 1-Dichinropropens WD
Carbon tetrachloride WD
1,2-Dichioroethenes (ENG) ND
Benzene WD
Trichicroethens (TCE) WD
1,2-Dichloropropane WD
Bromodichloromethane 18]
Dibromomeathans ]

1.00
1.00
0200
.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0,500
1.00
1.00
1.0

Batch I0: R25269 Analyst: BC

gL
RREC
HREC

1
1

10M72015 7:52:00 P
10MF2015 7:52:00 P
10Mf2015 7:52:00 PM

Batch 10: R252584 Analyst: BO

bgll
hgll
bglL
pglL
pgll
HalL
L8
ugil
ug/l.
ol
ol
il
ol
g/l
gl
eyl
ngl

Pyl

uglL
pglL
g/l
Hgll
uglL

e R T I e R R o R R R R i e e O

1012015 T7:52:00 PM
10072015 75200 FM
100172005 75200 FM
102015 7:52:00 M
102015 7:52:00 FM
10M12015 7:52:00 FM
10M/2015 7:52:00 PM
10M/2015 7:52:00 PM
10M/2015 7:52:00 PM
10M/2015 7:52:00 PM
10M/2015 7:52:00 PM
10M12015 7:52:00 PM
10M12015 7:52:00 PM
102015 7:52:00 PM
1012015 ¥:52:00 PM
1012015 7:52:00 PM
102015 T:52:00 PM
102015 7:52:00 PM
/2015 75200 PM
/2015 T:52:00 PM
TS 75200 PM
T 1I2015 T:52:00 PM
TO2075 TiH2:00 PM
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Fremont

__Anaiviical’

Analytical Report

WO 1509435
Drate Reported: 100712015

Client; GeoEngineers, Inc. - Redmond

Project: Greenbridge V' VI
Lab ID: 1508435-012
Client Sample |D: B-8-150930

Collection Date: 9/30/2015 3:00:00 PM

Matrix: Water

Analyses Result RL  Qual Units DOF Date Analyzed

Volatile Organic Compounds by EPA Method 8260 Baich ID: R25264 Analyst: BC
ciz-1,3-Dichioropropene MO 1.00 il 1 10172016 7:52:00 PM
Toluene M 1.00 poiL 1 10M12015 7:52:00 PM
trans-1.3-Dichloropropene M 1.00 ol 1 1012015 T:52:00 PM
1.1,2-Trichloroethane M 1.00 HoiL 1 10172015 T:52:00 PM
1,3-Dichioropropans Mo 1.00 ol 1 10142045 7:52-00 PM
Telrachloroethene (PCE) MR 1.00 pafl 1 10142015 T:52:00 PM
Dibromochioromethans MND 1.00 ugfl 1 100142045 T:52:00 PM
1,2-Dibromocthane (EDB) ND 0.0600 pofl. i 102015 7:52:00 PM
Chlorabenzeno MD 1.00 pafl. 1 10M1/2015 7:52:00 FM
1,1,1.2-Tetrachlorosthane ND 1.00 T 1 10012015 7:52:00 FM
Ethylbenzons ND 1.00 pafl. i 10012015 7:52:00 PM
m, p-Ayfong ND 1.00 pafl. 1 10042015 7;52:00 FM
o-Xylono ND 1.00 pgfl i 112015 7;52:00 FM
Shyronc ND 1.00 pafl i 10012015 7:52:00 FM
Isopropylbonzons ND 1.00 ugfl il 112015 725200 FM
Bramoform ND 1.00 pgil 1 10172015 7:52:00 FM
11,2, 2-Talrachloroathano ND 1.00 pglL 1 100172015 7-52.00 PM
n-Propylbenzens ND 1.00 pgfL 1 101172015 7:52.00 PM
Bromaobenzans ND 1.00 pgflL 1 10/1/2015 7:52.00 PV
1,3, 5-Trimethylbanzana MO 1.00 pafl 1 107172015 7:52.00 PM
2-Chiorotaluens ND 1.00 pgfl 1 10/1/2015 7:52.00 PV
A-Chlorotoluens MO 1.00 kol 1 10/M/2015 7:52.00 FM
tert-Bulylbenrans MD 1.00 pall 1 10r/20156 7:52:00 FM
1,2, 3-Trichloropropans MD 1.00 pa/l 1 1071/2015 7:52:00 PM
1,2 A-Trichlorobensens MO 2.00 pgL 1 10172015 7:62.00 PM
sec-Bulylbenzens WD 1.00 pall 1 10rM4/2015 7:52:00 FM
4-lsopropylicluene MO 1.00 pafl 1 100172015 7:52:00 FM
1,3-Dichiorobenzena MO 1.00 gL 1 10M/2015 7:52:00 PM
1,4-Dichiorobenzens ND 1.00 pa'L il 10/142015 7:62:00 PM
n-Butylbenzens ND 1.00 pa'l 1 10142015 7:52:00 PM
1,2-Dichiorobenzena ND 1.0 pl 1 10/142015 7:52:00 PM
1, 2-Dibrome-3-chloropropans WD 1.00 p'l 1 F0M2015 7:62:00 PM
1.2, 4-Trimethylbenzane MO 1.00 pa'l 1 1042015 7:52:00 PM
Hexachiorobutsdiens MO 400 pol 1 10142045 7:52:00 PM
Naphthalens MO 1.00 ol 1 10H2015 7:52:00 PM
1.2, 3-Trichlorobenzens MO A0} profl 1 1M 2015 T:52:00 PM
Surr: Dibromofluoromethane 9.1 45.4-152 WBREC 1 1072015 7:52:00 PM
Surr: Toluene-d8 981 40,1138 BHEC 1 102045 7:52:00 PM
-Burr- 1-Oromo-4-fluorcbenzens 8.0 G4.2-128 BHESC 1 1012018 7:52:00 FM
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Fremont

— Analytical)

Sample Log-In Check List

Client Name: GEN

Work Order Number, 1609435

Lopped by: Erica Sliva [ate Received: YIN2015 50700 PM
Chaln of Custody
4. [z Chaln of Cuslody complets? Yes ] Na L] hot Fresent [
2 Howwas the zample delivered? Client
Login
4 Coolers are present? Yes Mo [ Na [
4. Shipplng comainerfcooler in good condiiion? Yes W Mo [
£ Custody Seals present on shipping containerfcooler? ves [ | Mo [ ] Mok Required v
(Refer to comments for Custody Seals not Intact)
£, Was an allempl made to cool the samples? Yes W No | NA |
7. Wese all ilems recelved at a tomperaturo of =0°C fo 10.0°C 7 Yes | | No v Ma |
Elease refer to tem Information
8. Sampla(s) in proper conlalner(s)? Yoz W Mo | |
0 Sufficient sample volume for indicated lesl{s)? Yoz W Mo | |
10). Are samples properly pressved? Yaz No | |
14 Was pressrvative addad 1o bottles? Yoo Mo v Ma ||
43 I3 there headspace in the VOA vials? ves [ Mo W Ma T ]
12 Did all samples containers arrive in good condilion{unbroken)? Yes ¥ Ne [
14. Does paperwork malch botile labels? Yes ¥ No [
15, Are matrices comrectly ienlified on Chain of Custody? Yes ¥ No [
16. Is it clear what analyses were requested? Yes W No [
17. Were all holding Emes able to be met? Yes W) Mo [
Special Handling {if applicable
18, Was client notified of all discrepancias with this ordes? Yes | | Mo | | NA ¥
Person Motificd: I Date I
By Whom: | Wia: [ eMall ] Phone | Fax [ InPerson
Regarding: J
Client Instrugtions: |
19, Additional remarks;
Itam Informatlon
ltem # Temp *C
'iCunIer 20.4__
iZampio | 216
|'Tnmp' Blank | 108

“Mote: DoDVELAP and TNI require items o be received at 4°C +/- 270
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_ $ “—.@-.—.- o-.-.ﬂ Chain of Custody Record

- ¥ Analvtical Latiarian Froject i fisterml: .nlhx,ﬁ/n._,_.._...wm
3600 Fremont Ave AL Tel: 106.352-3790 o Af=c/15 - i ok -
Seartle, WA 98103 Fax: 206-352-7174 — .
Projecchame: e B e e T T i}

Client: e B nnt s eas liar s Profet Ma: DL -0 = -2 T Collected b: - m bt [ Bde <,
Adiress: i __.ﬂ__L.._H Ave. M Locatise: WA pmoTg
City, Staze, T B F}r__.flq_.. w B TSS9 Repodt To (PM). .....__ __.f_..f 1\h..f..m T

Telephona: Swo-T1q.60- rn.nmrﬂ“__ T raa: PM Errad:

Sample Name uu_u”_w.u uﬂ_._qxﬁ ?u_mﬂ. Sarmiments
B | =TS iz [835] S
2 .‘.d..lx..v.lpl.leluﬂlﬂqJ\an.:u ﬂ i
s B-q-5-C | 15s50] S X
nH_,.Wu H—0O |4— e | S :
e B-5=30 | ldoo X
: B~ H.O (AT | X
2 s i T, Wol K

i X

K

-E - 5 (4 45] !
&= W 2 |iy40 _ _ |

“*Matals Anglysic [Cilel:  MTCAS ADRES Pricrey Palligants 4L ingrdual &g Al As B DOa De Cx Co Co G Du Fe HE € M@ M Mo Ma i AL S5 5e 5 S« TITI U v In

g

="

<
pTE hhfl.lw-..l _....-ﬂv H.U
<

A

>

*=<Aniom (Ceele):  Sie=n wente Chigride Sullate Brisse (3-Plaisasate Flamrice mutrgteefira || TeArurd Tl Tarsamone i Rerasios

eweved alter S00pm Wl Begin
m-ilnvﬁnlum. \...I Fgturn 1o Cleent ﬂd&nﬁ.‘_.ﬂ_cﬁ_-if: e it 7 L Il i tuba e i MiAnp Y firs "B SRSt Dusiiss iy
:EL:.J!_ e Teme / E_? Ciete Tere
e Rl \\m ~ & 30 K (RpoZ -
~|. i e i ki TAT % Samebayt Naabayt 203y 3 Dayp(31C .zu
L] I Allasen annrdinals &irm %8 ta & Jdvanee

TAsarulion: Shite - Lab, Yellcw - Fik, Pink - Driginator www.fremonta nm?ﬂnu_.n_n_ﬂ..__
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Chain of Custody Record]
@ Fremont

: i | B
T T (LT e iaberatony Project N finzeraal]: L= +55

3500 Fremons Ave M. Tel: 206-352-3790

Fage: |MI.|. afi ..r

Seottle, WA 58103 Faw 206-352-7178
- Project Mame: __...u........._.n o tzetal 2 2 Hllr” i
Cliene .[..“...NWH -ﬁ“..,_l..ﬁH - ﬁunmr.n....n..,, S i Project Mo oo 2 O Collectedby: Flﬂ_i..quu.Flew...nu
Address: STy 1S Al Location: [, .p...h..r... _-...lr.(..r.n._.l
Ciry, Seate, i .._n-.u.......__. [P S . ! T(...b1 frepars To JPIA): Ve ﬂ.nhu-.m., =
Telerhome: e -TO0 - ETH) ¥am bmad- hhm._m.m-_dfl (T A ST e ers . Cam

|. = —
TMatiwCoden Amdn, A0 @ Agueuns, B8 Bulk, D=Other, Pefiodicn S-500 50 - Setevems, SLoholdl We WaIen (W = Diinkmg Waler GW ow Srournd Weter, S s Stormi Wabe WO 2 Waste Water

Samgsie: sampe

| Sampie Mam= pwe | Time £ Cammen
B4 — 1592 [Ghelicw WK |
: B-T— 150920 L e oo XX %
E (2% — 15950 v (50 WA hd __A ,,..1 |
il _
I [
@
El I
. ﬁ _
i B i) _

“*Motals Anabyzis (Clrcle]:  MTCAS  HIRSE Snooey Pollufants TAL Jewivideol dg A Ay B B3 Bo D3 03 £0 Or Co Fe HE ® I MR M Sa M P T L %o S 000 4w Mn

***Anioms {Cieclel:  Memte Mule  Chioede  Sullte fromide  G-Pogsthate Racede  febstesnionge | PWr-roundiimes forsampies  (Soecs| lemarks
er Sived el A D0po wall begn

Eﬁmm} \Hn" Friufn 1o ilien ﬂ.uavuvw_._u.._rﬂ_rr.:_..__Talﬂ.::..uil.-ii.:iv....___ Huaad wn the folowing businms day

nlévﬂn. At Dae/Trre Recerved || Duce/Tore i

: 2 2 — g la o fye— ol ) ¢ 13 |

uwm.a.n\\rlu.in\h. \.\q.ﬂ....r._lrﬂl..f.”.f“. o _____J.. (7g7 = | ____x\\.\._ e al ..m_,._|...,_ Iy CFOTE .
’ eosbue J AR i S TAT = Saemelayt NodDey® 2 sy 30w ST ]
] = PRIk Conilimate wedh Chre Lt e achimnie

Sestritrution: White - Lab, Yellow - Flie, Pink - Onginator www.fre montanalytical.com
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APPENDIX C
REPORT LIMITATIONS AND GUIDELINES FOR USE?

This appendix provides information to help you manage your fisks with respect to the use of this report,

Read These Provisions Closely

Some clients, design professionals and contractors may not recognize thal the geoscience practices
(geotechnical engineering, geology and environmental science) are far less exact than other engineering
and natural science disciplings. This lack of understanding can create unrealistic expectations that could
foad to disappointments, claims and disputes. GeoEngineers includes these explanatory “limitations”
pravisions in our reports to help reduce such risks. Please confer with GeoEngineers if you are unclear how
these “Report Limitations and Guidelines for Use" apply to your project or site.

Environmental Services Are Performed for Specific Purposes, Persons and Projecis

This report has been prepared for the exclusive use of King County Housing Authority, their autharized
agents and regulatory agencics. This report is not intended for use by others, and the information contained
hersin is not applicable to other sites.

GeoEngineers structures our services to meet the specific needs of our clients. For example, an
environmental site assessment or remedial action study conducted for a property owner may not fulfill the
needs of a prospective purchaser of the same property. Because each environmental study is unigue, cach
environmernital report is unigue, prepared solely for the spegific client and project site. No one except the
King County Housing Authority and their authorized agents should rely on this plan without first canferring
with GeoEngineers. This report should nol be applied for any purpose or project except the one originally
conternplated.

This Environmental Report Is Based on a Unigue Set of Project-Specific Factors

This report applies to the former maintenance center localed east of 8™ Avenue SW and naorth of
SW 100th Strect in Seallle, Washington. GeoEngineers considered a number of unigue, project-speciflic
factors whon establishing the scope of services for this project and report. Unless GeoEngineers specifically
indicates otherwise, do not rely on this report I it was:

m not prepared for you,
m not prepared for your project,
® nolprepared for the specific site explored, or

m completed before important project changes were mads.

' Developed based on materal providad by ASTL, Professional Firms Practicing in the GeoSciences, www.asiz.ong.

GeoEnaingens /2/ Detober 27, 2015 | Page C-1
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IMNmportant changes are made after the date of this site assessmeant document, GeoEnginsers should be
given the opportunity to review aur interpratations and recommendations and provide written modifications
or canfirmation, as approprigte,

Rellance Conditlons for Third Partles

Mo third party may rely on the product of our services unless GeoEngineers agrees in advance, and in writing
to such reliznce. This s to provide our Tirm with reasonable protection against open-ended labllity claims
by third parties with whom there would atherwise be no contractual limits to their actions.

Environmental Regulations Are Always Evolving

Some substances may be present in the site vicinity in guantities or under conditions that may have ked, or
may lead, to contamination of the subject site, but are not included in current local, state or federal
regulatory definitions of hazardous substances or do not otherwise present current potential liability.
GeoEngineors cannot be responsible if the slandards for appropriate inguiry, or regulatoty definitions of
hazardous substance, change or if more siringant enviranmental standards are deveioped in the future.

Subsurface Conditions Can Change

This report is based on conditions that exisled al the Ume our site studies were performed. The findings
and conclusions of this report may be affected by the passage of time, by manmads avents such as
construction on or adjacent to the site, by new releases of hazardous substances, or by natural events such
as floods, carthquakes, slope instability or groundwater Nuctuations. Always contact GeoEnginears before
applying this reporl Lo determing iF It is still applicable,

Soil and Groundwater End Use

The cleanup levels referenced in this report are site- and situation-spoecific. The cleanup levels may not be
applicable for other sltes of for other on-Site uses of the affected media (soll and/or groundwater). Note
that hazardous substances may be present in some of the Site so0il and/or groundwater at detectable
concentrations that are less than the referenced cloanup levels. GeoEngineers should be contacted prior
Lo the cxport of soll or groundwaler from the subject Site or reuse of the alfected media on Site to evaluate
the potential for associated environmeantal liabilities, We cannot be responsible for potential environmental
liahility arising out of the transfer of soil and/or groundwater from the subject Site to another location or its
reuse on Site in instances that we wore not aware of or could not control.

Blologleal Pollutants

GeoEngineers' Scope of Work specifically excludes the investigation, detection, prevention or assessment
of the presence of Biological Pollutants. Accordingly, this report does not include any interpretations,
recommendalions, Tindings, or conclusions regarding the detecting, assessing, preventing or abating of
Biological Pollutants and no conclusions or inferences should be drawn regarding Biological Pollutants, as
they may relate to this project. The term "Biological Pollutants” includes, but is not limited to, molds, fungi,
spores, bacteria, and viruses, and/or any of their byproducts,

If Client desires these specialized seivices, they should be obiained from a consultant who offers services
in this specialized field.

GeoENGINEERS /5] Oclober 27, 2015 | Page €-2
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Do Mot Redraw the Exploration Logs

Environmental scientists prepare final boring and testing logs based upon their interpretation of field logs
and lahoratory dala. To prevent errors or omissions, the logs included In an environmental report should
never be redrawn for inclusion in other design drawings. Only pholographic or electronic reproduction is
acceptable, but recognize thal separaling logs from the report can elevate risk,

Geotechnlcal, Geologic and Environmental Reports Should Not Be Interchanged

The equipment, technigues and personnel used to perform an environmental study differ significantly from
those used to porform & geotechnical or gzologic study and vice varsa. For that rocason, a gectechnical
engineering or geologic report does not usually relate any environmental findings, conclusions: or
recommondations; .., aboul the likelihood of encountering underground storage tanks or regulated
contaminants. Similarly, environmeantal reporis are not used to address geotechnical or geologic concerns
regarding a specific project.

Most Environmental Findings Are Professional Opinions

Our Interpretations of subsurface conditions are based on field observations and chemical analytical data
from the sampling locations at the site documeantad in past reports. Sile exploration idenlilies subsuface
conditions only at those points whoere subsurface tests arc conducted or samples are taken. GeoEngineers
reviewed field and laboratory data and then applicd our professional judgment to render an opinion about
subsuface condilions throughout the site. Actual subsurface condilions may dilfer - somelmes
significantly — from thoss indicated in this repori. There is always a polantial thal areas of contamination
exist in portions of the site that woere not sampled or tested during this or previous studies. Our remedial
action plan, conclusions and interpretations should not be construed as a warranty of the subsurface
conditions.

GroFNGINEERS Q October 27, 2015 PagoC-3
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