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Golder Associates Inc.

CONSULTING ENGINEERS

December 12, 1991 Our ref: 913-1178.300

Snohomish County Department of Public Works
Solid Waste Management Division

5th Floor, Wall Street Building

2930 Wetmore Avenue

Everett, WA 98201

ATTENTION: Mr. Ken Miller

RE: GEOLOGIC LOGGING AND CONSTRUCTION OBSERVATION OF THE
INSTALLATION OF MONITORING WELL LG-5 AT LAKE GOODWIN SANITARY
LANDFILL, SNOHOMISH COUNTY, WASHINGTON

Dear Mr. Miller:

We are pleased to submit the documentation of the drilling, sampling and installation of
monitoring well LG-5 at the Lake Goodwin Sanitary Landfill, Lakewood, Washington.

This work has been completed under Work Authorization No. 2 of the Consultant
Agreement for On-Call Engineering Services (Master Agreement No. 9012) between GAI
and Snohomish County as executed June 20, 1990 by the Snohomish County Executive.

The scope of work for the monitoring of well construction was presented in a proposal
dated July 3, 1991 and included the following three tasks: a background information
review and site visit, borehole logging and construction observation of monitoring well
installation, and preparing a brief letter report summarizing activities and documenting the
details of the monitoring well installation.

The scope of work was expanded to include documentation of the resolution of drilling
and equipment problems encountered by the driller. The increases to the scope of work
were documented in a Revised Change Order request, dated November 7, 1991, which
resulted in Snohomish County issuing Work Authorization No. 7 under the above
referenced contract, for completion of the work.
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1. INTRODUCTION

In response to Snohomish County's request, Golder Associates Inc. (GAI) provided services
to document the construction of monitoring well LG-5 at the Lake Goodwin Landfill in
Lakewood, Washington, in south central Snohomish County.

The drilling and construction program had two objectives: to drill and log an exploratory
borehole "well into till" which underlies the Lake Goodwin Landfill, followed by installation
of a downgradient monitoring well at the margin of the landfill. The depth of borehole
from 10 feet below the water table to the bottom of the exploratory hole was backfilled and
sealed with bentonite chips. The down gradient direction was determined by work
completed by Converse Consultants NW in the draft Phase II Hydrogeologic Study,
Cathcart Landfill (Converse Consultants NW, September, 1989).

GAI provided a staff hydrogeologist to log the borehole construction and monitor the
monitoring well installation activities. Documentation activities included:

. geologic logging the drilling of the borehole;

. sampling the borehole at five foot depth intervals for sieve analysis and
Atterburg Limit testing;

. taking environmental samples at the surface, and just above and below the
water table for chemical analysis;

. monitoring the installation of monitoring well components to Washington State
standards; and

. monitoring of well development and the installation of a dedicated sampling
pump and water level measurement apparatus.

A site visit by GAI, Snohomish County, and drilling contractor representatives was
conducted on July 9, 1991 to identify the best location for the borehole and to identify any
problems or hazards which might exist on the site. A site specific Health and Safety Plan
(HSP) was then prepared to GAI standards which identified the physical and chemical
hazards which might potentially be encountered on a sanitary landfill site during drilling.
The HSP included environmental monitoring for organic vapors, for methane gas
concentration, and for oxygen concentrations. The latter two gases were monitored for
evaluation of potentially explosive conditions. The HSP identified on-site health and safety
responsibilities, the locations of the nearest medical facilities, and the appropriate
monitoring and emergency procedures to be taken if and when needed. The complete
HSP is included as Appendix A.

Golder Associates
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2. Drilling and Sampling Activities
2.1 Initial Exploratory Boring

The drilling contractor for the project was John Mathes & Associates, Inc., working under
contract directly to the Snohomish County Division of Solid Waste Management (SWM).
Drilling was scheduled to begin on July 23, 1991, using a Guspack Brute 22R air rotary drill
rig. Drilling actually began on July 24, 1991, after a false start due to difficulties
constructing a fill pad to support the drill rig. Landfill waste was encountered from just
below the surface to a depth of 20 feet below ground surface (bgs), at which point the hole
was determined to be within the landfill perimeter and was abandoned. Six bags of
bentonite chips were deployed and hydrated to seal the borehole to the surface. This
borehole was labeled LG-5A and located with a survey stake. The location was
approximately 40 feet to the north-north-west from the final LG-5 installed location.

2.2 Borehole Drilling and Sampling

Drilling of the final LG-5 borehole began on July 25, 1991, following additional consultation
with Ken Miller (Snohomish County SWM) to select a more appropriate down gradient
location and to clear and construct a suitable drill pad. The final location of monitoring
well LG-5, as well as LG-5A, was to be surveyed by a Snohomish County survey crew; the
results are not included here.

The drillers opted to use 4.25 inch inner diameter (8.5 inch outer diameter) hollow stem
auger as casing down to the 95 feet bgs level to accommodate environmental and geologic
sampling using a split spoon sampler, before switching to air rotary drilling to complete the
exploratory investigation to 190 feet bgs. The borehole log for LG-5 is included on the LG-5
Monitoring Well Installation Log, presented in Figure 1. The log includes a stratigraphic
description based on geologic sample identification, the USCS Classification for each
sample, the location type of each sample taken, the blow counts required to advance the
sampler six inches.

Environmental samples were taken at depths of 10, 71 and 95 feet below ground surface
(bgs). These depths correspond to near surface, and above and below the water table
elevations, respectively. The water table was encountered at 83 feet bgs. The
environmental samples were split into separate containers for analysis of metals, volatile
organics (VOA), petroleum hydrocarbons (TPH), and total organic carbon (TOC). The
samples were placed in a cooler with sealed ice containers, and shipped for analysis under
security seal and chain-of-custody (COC) directly to Laucks Laboratories, the County
contracted laboratory. The analytical procedures used are summarized below:

Analysis EPA Test Method
Metals EPA 7000

VOA's EPA 8240

TPH - EPA 418.1

TOC EPA 9060

Golder Assoclates
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The results of the environmental analyses are presented in Appendix B. The only note
worthy result is a detection of methylene chloride and acetone. Since methylene chloride
and acetone were only detected in one sample, were also detected in a trip blank sample
(TB), and are common laboratory contaminants (used in cleaning laboratory analytical
equipment), the significance of these detections was discounted.

Geologic samples were collected at five feet intervals from ground surface to the bottom of
hole at 190 feet bgs. Samples to a depth of 95 feet bgs were collected with a split spoon
sampler as the hollow stem auger flights were advanced. Following collection of the final
environmental sample, the driller switched over to the air rotary drilling method. Due to
problems encountered with the air rotary equipment, additional auger flights were drilled
and placed as well casing to a depth of 115 feet bgs.

Geologic samples were collected from 95 to 190 feet bgs from air rotary drill cuttings. The
sample at 10 feet bgs was missed by the driller. Samples between 60 and 80 feet were not
available due to extremely hard soils resulting in minimal sample recovery. The sample at
95 feet was dedicated as an environmental sample. The geologic samples were sent to the
GAI Redmond, Washington, soils lab for determination of grain size distribution. In
addition, samples at 150, 170, 180, 185 and 190 feet bgs were cohesive enough to permit
testing of Atterburg Limits. The soils laboratory test results are presented in Appendix C.

23 ‘Drilling Problems

Problems with the drilling equipment began on July 30, 1991 and continued through
August 8, 1991. The drilling of LG-5 to 190 feet bgs was completed on July 30, 1991. The
water table was measured several times during the drilling and varied between 82 and 83.3
feet bgs. Backfilling of the borehole with bentonite chips from 190 to approximately 95 feet
bgs began once drilling was completed. While attempting to begin to remove the auger
flights when the bentonite backfill reached the 115 feet bgs level, the hydraulic cylinder of
the drill rig failed catastrophically, leaving no way to remove the augers from the ground.

The 22R air rotary rig was replaced with a CME 75 auger drill rig on August 3, 1991. The
bentonite chips in the water column at the time of the hydraulic cylinder failure resulted in
a 1.5 feet thick plug in the bottom auger flight. With no way to drill out the plug with the
CME 75, the driller unsuccessfully tried to flush the plug free with water. The activity
resulted in 15 feet of heave in the bottom three auger flights. Finally, additional equipment
was brought on site permitting the plug to be drilled out. The augers, however, were
seized into the surrounding formation. With great difficulty, they were finally freed on
August 8, 1991.

GAI personnel were asked to remain on-site during the problem resolution to document
the methods employed and the condition of the borehole. The additional monitoring
resulted in a Change Order request, and issuance of Work Authorization 7 to complete the
monitoring of the well installation.

GAI was also asked to evaluate the condition of the borehole, and determine the likelihood
of obtaining a monitoring well which would meet Washington State requirements.

Golder Assoclates
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Following a review of the activities and the condition of the borehole, GAI responded that
despite the delay, the borehole was not significantly damaged, and that a normal
monitoring well installation was still possible. Complete documentation of all field activities
is contained on History of Hole forms and geologic field notes, presented in Appendix D.

3. Monitoring Well Construction

Installation of monitoring well components began on August 7, 1991, before the augers
were completely free to spin in the borehole. Bentonite chips were placed from 115 to 102
feet bgs. This followed by minor sloughing of the borehole walls, resulting in a mixture of
formation sand (heave) and Bentonite chips from 102 to 98 feet bgs. Formation sand
(heave) followed by approximately six inches of 8-12 clean Colorado sand span the interval
from 98 to 94.7 feet bgs. Twenty feet of two inch diameter stainless steel, V-wire wrapped
20-slot size screen 80 feet of stainless steel riser were then placed in the borehole.

Colorado sand was placed as filter pack material around the screen to an elevation of 91
feet bgs, at which time pulling back of the auger flights resulted in 12 feet of sandy heave
collapsing against the screen. Geologic samples taken at this elevation indicated a fine to
coarse sand, with little gravel, thin laminae of shale, and a trace silt lens. GAI made a field
determination that this natural material would function adequately as a filter pack material,
and would not impede flow of groundwater to the monitoring well screen. Accordingly,
placement of Colorado sand continued, to an elevation of 70 feet bgs. A bentonite pellet
seal was placed from 70 to 62 feet bgs, and the remainder of the borehole was grouted to
the surface with a five percent bentonite grout. The stainless steel riser was trimmed to
Snohomish County specifications, and a 60 inch steel surface casing was placed in a
concrete foundation at the surface over the riser. The trimmed top of the stainless steel
riser was measured at 0.9 feet above ground surface. The completed monitoring well
installation is shown diagrammatically on the LG-5 Monitoring Well Installation Log in
Figure 1.

4. Pump Installation and Well Development

Installation of the monitoring well was completed on August 9, 1991. However, due to
availability from Instrumentation Northwest, well development and installation of the
dedicated Hydrostar pump and the bubbler gauge (water elevation measurement
apparatus) was delayed until August 14, 1991.

Well development began on August 14, 1991, using a self priming, siphoning bailer.
Essentially a small, manually activated pump, this plastic siphon had a ball valve which
was selectable from the surface. In one position, it permitted pumping of the well; in the
other it permitted surging of the water within the well screen back against the formation.
During the two hour development process, approximately 325 gallons, or 19 well volumes,
of water were pumped from the well.

Turbidity was measured with a turbidimeter, standardized to 0.9 and 9 NTU. Initial

turbidity was in excess on 100 NTU (the limit of the meter). Final turbidity values did not
drop below 35 NTU (as the last 100 gallons were pumped from the well). This value is
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above the 5 NTU standard for monitoring groundwater. GAI recommends that the
pumping up to 20 additional well volumes of water from the well prior to taking the first
round of environmental samples from the well. Turbidity should be measured during this
process. If the turbidity does not drop below 5 NTU, it is recommended to take both
filtered and unfiltered samples to-determine the significance of the particulates with respect
to metals content.

During construction of the monitoring well, it was noted that approximately six inches of
very fine sediment had settled in the bottom of the well, inside the well screen. Following
well development, the same amount of material still remained; it was not flushed out by
the development process. While worthy of notation, this sediment will not adversely
impact the functioning of the monitoring well or the hydrostar pump.

The hydrostar pump was installed in the well immediately following well development on
August 14, 1991. The bottom of the pump was placed at an elevation of 92.6 feet bgs. The
geometry of the pump and the bubbler gauge are such that the bubble gauge inlet is at
90.1 feet bgs. This value is used to accurately convert bubbler gauge pressure readings into
water table elevations.

The drive head fitting for the pump was not installed at this time, because precise fitting
required that the pump motor be available on-site; this was not possible as the motor was
in use on another site. The drive head fitting was installed on August 29, 1991, and
ecology blocks were placed around the well on August 30, 1991, completing the monitoring
well installation.

If you have any questions or concerns regarding the contents of this letter report, please do
not hesitate to contact us.

Sincerely,

GOLDER ASSOCIATES INC.

D/l

7/~ John S. Velimesis
Project Hydrologist

Associate
JSV/DJM/kew

Attachments

Golder Assoclates






Job No.: 913-1178.200 Project: Snohomish Co./Lake Goodwin LF/WA Geologist: M. Fairhurst
Drilling Contractor: John Mathes & Assoc. Inc. Drilling Method: 0.0 — 115.0 ft. 4-1/2" HSA
Driller: G. Gauf 115.0 — 190.0 ft. 4" Air rotary
Dates: Started —  7/25/91 08:00 Weather: Fair Temp: 60-85 °F

Completed — 8/14/91 14:30

Ground Surface Elevation: Est. 230 ft. MSL  Water Depth: 81.15 ft. BGS
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Golder Associates Inc. HEALTH AND SAFETY PLAN Page 1 of 14
Revision Level 0_
Job No. 913-1178

1. Items 1-9 to be completed by Pfoject Manager.

Project Name _Snohomish County/Lake Goodwin LandfillWA

Task 200: Log Borehole and Install Monitoring Well

4

Requested by John Velimesis

Proposed Start-Up Date July 23, 1991 Project/Task No. 913-1178.200

Rev. Level __ 0

Prepared by/Reviewed by Health and Safety Officer

Printed Na

m;‘é.n'k Still
Signature )0 W N

Reviewed by Project Health and Safety Coordinator

A

£
Date _2 3 //f}kw q
7

Printed Name JOHN ‘J SLIMESLS

Signature W%/M Date Jo, q 23 19 9

.Approved by Project Manager

Printed Name John Velimesis

Signature W D Date Ju.u[ 2> 19 U

Title Tralcer HybdrocsGisT

Note to Project Managers:

A signed and completed copy of the Health and Safety Plan and a signed and
completed copy of the safety briefing (p. 14) must be included in the project file.
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2. ProjectDescription:

pritl and install monitoring well immediately adjacent to perimeter of a closed municipal landfilt. Borehole to be
drilled to 150-200 feet for geologic information; backfilled to approximately 100 feet depth; monitoring well then
installed to Snohomish County specificationsf

3. Location:

General: Lake Goodwin Landfill, near Lake Goodwin, Snohomish County, WA.

Specific: Approximately 1% miles N.W. gf Lake Goodwin on the west side of Frank Waters Road; 5% miles south of
Stanwood, WA.

4.Facility/UorBiteDescription:

A closed municipal landfill located in an old gravel pit. Landfill site is open, grassy slope. Adjacent property
is wooded. Four existing monitoring wells, completed final cover, but no bottom tiner, no leachate or gas
collection system. Refuse includes municipal waste, garbage, demolition debris and some industrial waste.

S. Proposed Personnel and Tasks:

Project Manager _John Velimesis

Field Team Leader _John Velimesis

Proposed Field Team Job Function/Tasks

Maggie Fairhurst Log borehole and observe/document
monitoring well installation to Snohomish
County specifications.
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6. Confined Space Entry

A confined space is defined as any space not currently used or intended for human occupancy, having a
limited means of egress, which is subject to the accunulation of toxic contaminants, a flammable or oxygen
deficient atmosphere, or other hazards, such as engulfment, or electrical or mechanical hazards should
equipment be inadvertently activated while an employee is in the space. Confined spaces include but are not
limited to storage tanks, process vessels, bins, boilers, ventilation or exhaust ducts, air pollution
control devices, smoke stacks, underground utility vaults, sewers, septic tanks, and open top spaces more
than four feet in depth such as test pits, waste disposal trenches, sumps and vats.

Willthistask requireentry intoany confined YES - Describe below

or partial lgonfined space? X __No

7. Cuttingand Welding

Willthistask involveuse of a cuttingtorch YES - Describe below

or welding? X_ No

8. Other PotentialHazards

___ Chemical . _X_ Trips, Slips, Falls

___ Radiological ___ Trenching/Shoring

_X Fire/Explosion ___ Heavy Equipment/Vehicular Traffic
____ Heat Stress ___ Overhead Hazards

___ Electrical ___ Unstable/Uneven Terrain

_X_ Machinery/Mechanical Equipment ____ Other - Describe below

6,7,8 Description/Other

Drilling via air rotary in soils adjacent to closed, capped landfill. Absence of gas collection system indicates
potential methane accumulation. Drill rig expected to have overhead hoists, presenting both high fall and
rotational machine hazards. Site may become cluttered with equipment and tools. Care to be exercised at all
times. *

9. 1, John Velimesis , attest that this information is accurate to the best of my knowledge and hereby request
a Health and Safety Plan for the task(s) designated above.

A 7-10-91
gnatur Date

Project Hydrologist
Title
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10. Chemical/RadiologicaHazard Evaluation

Waste Media
Airborne Contamination Possible
Surface Contamination
Contaminated Soil Possible

L1l b

Contaminated Groundwater
Contaminated Surface Water

Hazardous Characteristics

X_Ignitible Possible

__ Corrosive (H2S Possible)

Reactive

.
x

Explosive (Methane Possible)
Toxic (non-radiological) (HpS Possible)

(Cyanide Possible)

_X_ Solid Waste Possible ___ Radioactive
___ Liquid Waste
__ Sludge

Substance

This task will involve the reasonable possibility of exposure to the substances listed below at concentrations or

in quantities which may be hazardous to the health of the site personnel.

Primary Hazard (Rate: low, med, high, ext)

Dermal
Absorption
of Solids/
Liquids Dermal

Inhalation Inhalation and/or Absorption

of Gases/ of Dusts/ Skin of Gases/ Corrosive/ Ignit- Reactivity/
Substance _Vapors Mists Ingestion Contam. Vapors Irritant ability Explosion

Methane prill cuttings Solid H2S ‘Methane

H2S waste

Cyanide residue
Substance Exposure Limit IDLH Level Health Effects
Methane NA <19.5% 02 Inert asphyxiant

. or
>5% Methane (LEL) Displaces 03
H2S 10 ppm 300 ppm Respiratory irritant, eye irritant,
chemical asphyxiant

Solid Waste Residue - - -
Dust from air rotary - - Respiratory irritation
drill cuttings
HCN 4.7 ppm-10 min. ceiling 50 ppm Chemical asphyxiant CNS toxin

913-1178
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11. Ambient Air/SitéonitoringProcedures

The following instruments shall be used to monitor the work environment and workers’ breathing zones prior

to site entry and at the specified intervals.

Instrument

Monitoring Frequency

__X PID (HNU, OVM) w/10 eV lamp Cont. 15min.
______OvA Cont. 15min.
__X__ Combustible Gas Indicator v Cont. 15min.
__X__ H2S Detector Cont. 15min.
__X__ Colorimetric Detector Tubes (HCN) Cont. 15min.

Other (describe below)

Cont. 15min.

30min. hourly other

30min. hourly other

30min. hourly other

30min. hourly other

30min. hourly other If any unusual
odor detected

30min. hourly other

Description/Other: Colorimetric dector tubes will be used to determine the presence of HCN at least hourly while

drilling more frequently if there is evidence of actively venting gases.

12. Action Levels

Task personnel shall observe the following Action Levels:

Instrument

Combustible gas MSA-361

H2S detect MSA-361

Colorimetric tubes for
cyanide

PID

w-

Action Level

>25% LEL in work zone
>25% LEL in excavation

2 ppm in breathing zone

»5 ppm at the mouth of
the borehole
>1 ppm in breathing zone

any 3.75 minute average

above the established background
in the breathing zone or any peak
reatding >5 ppm in the breathing
zone.

Specific Action

Evacuate area
pPerform continuous monitoring

Stop work; approach and monitor area frem
upwind

Monitor breathing zone

Stop work; move to clean air upwind;
approach from upwind; monitoring

Temporarily stop work - contact Golder H&S
officer
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13. Personal Monitoring

___Passive Dosimeter . Personal Rir sampling ___ Other
Description/Other:
N/A
£
14. BiologicaMonitoring/MedicalSurveillance

This project requires medical surveillance or biological monitoring procedures beyond the provisions of

the routine medical surveillance program, see description below

Description: N/A

15. Onsite Control

Control boundaries have been established, and the Exclusion Zone (the contaminated area), Hotline,
Decontamination Line, Contamination Control Zone and Support Zone (clean area) have been designated and are
identified as foliows:

Establish control boundary ~ 25 feet around rill rig.

{Name) has been designated to coordinate access control on the work site during
this task. No unauthorized person shall be allowed beyond the Contamination Control line.
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16. Personal Protectivebquipment

Location Job Function/Task Initidlevel of Protection

Controlled Zone Logging Drifl Cuttings B € D 1 2 3 other
B €C D 1 2 3 other

Observe/document well instatlation B € D 1 2 3 other

1f_unforeseen conditions occur, consult a Golder HE&S Officer B € 0D 1 2 3 other

about upgrade to C-2. ¢ B € D 1 2 3 other

Decontamination Zone B C D 1 2 3 other
Access/egress B C D 1 2 3 other

B € b 1 2 3 other

List the specific protective equipment and material (where applicable) for each of the Levels of Protection
identified above

Level B Level C 2
____ Pressure demand airline X _Half face Air Purifying Respirator
___ Pressure demand airline with escape provisions
___ Pressure demand SCBA

Full face Air Purifying Respirator

Full face canister Air Purifying Respirator
Standard work clothes

Hard hat, steel toed boots, safety glasses
Ear protection during drill rig operation
Inner latex gloves

Outer NBR (Nitrile Butyl Rubber) gloves

iollioll ol o R IR

tevel _ D 3 Level

_X_ standard work clothes
_X_ Hard hat, steel toed boots, safety glasses
_X_ Ear protection during drill rig operation
Inner latex gloves
Outer NBR gloves

where air purifying respirators are authorized, _acid/gas are the appropriate canisters/cartridges for use with
the specific substances and concentrations anticipated. Cartridges shall be replaced at the start of each work
day.

NO CHANGES TO THE SPECIFIED LEVELS OF PROTECTION SHALL BE MADE WITHOUT THE KNOWLEDGE AND APPROVAL OF THE HEALTH
AND SAFETY OFFICER AND THE PROJECT MANAGER
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17. Decontamination

Personnel and equipment leaving the Controlled Zone shall proceed through the following decontamination stations
and procedures from the decontamination zone:

pPersonnel Decontamination
Station Procedure
)
Wash station Wash hands thoroughly prior to eating or drinking.

personnel to shower at home as soon as possible after leaving work site.

Equipment Decontamination
Station Procedure
N/A

The following decontamination equipment is required: Water, soap.

Emergency decontamination procedures:
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18. Confined EntryProcedures X Not Applicable

Yes

N/A

Yes N/A

Provide Forced Ventilation ___ Refer to Personal Protective Equip. (#16)

Test Atmosphere For: ___ Refer to Emergency Procedures (#29)

(a) %02 __ ___ Other Special Procedures

(b) %LEL

{c) Other

Descriptions/Other:

19. Cutting/WeldingProcedure X Not Applicable

Yes

N/A

Relocate or Protect Combustibles

Wet Down or Cover Combustible Floor

Check Flammable Gas Concentrations (%LEL) in air
Cover Wall, Floor, Duct and‘Tank Openings ’

Provide Fire Extinguisher

Other Special Instructions:
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20. OnsiteOrganizationand Coordination

Project Manager: _John Velimesis
Field Team Leader: _John Velimesis - i
Site Safety Officer: Gindy YatesS— {\'\a:‘a‘lé Fu\r}\wrs‘}

Field Team Name T Job Function

Maggie Fairhurst Log borehole from drill cuttings;

observe/document well installation

21. Specialinstructions
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22. SanitatiorRequirements

Potabte water supply available on work site? ___ Yes
_X_No
Portable toilets required on work site? ___ Yes If Yes, how many?
X_No
Temporary washing/shower facilitjfs required at work site? __ Yes If yes, describe below.
X_ No 1f no, state location

Description: N/A

existing facilities.

23. FieldProcedures Change. Authorization

Instruction Number
to be changed

Duration of Authorization Requested Date:

___ Today only
.. Duration of Task

Description of Procedures Modification:

Justification:

Person Requesting Change:

Verbal Authorization Received From:

Name Name Time
Title Title
Signature Approved By

(Signature of person named above to be obtained
within 48 hours of verbal authorization)
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24. Emergency Procedures This page is to be posted at prominent location on site.
Yes No p
X On-site Communications Required? Emergency Channel _N/A

Nearest Telephone _Please locate upon arrival at site.

Fireand Explosion

In the event of a fire or explosion, if the situation can be readily controlled with available resources without

jeopardizing the health and safety of yourself, the public, or other site personnel, take immediate action to do

so, otherwise:
1. Notify emergency personnel by calling _911 .
2. 1f possible, isolate the fire to prevent spreading.

3. Evacuate the area

Chemical Exposure

Site workers must notify the site health and safety officer immediately in the event of any injury or any of the
signs or symptoms of overexposure to hazardous substances identified below:
Substances Present Symptoms of Acute Exposure First Aid

Methane Unconsciousness . X Move to clean air; seek
medical attention

H2S Initial rotten egg smell; respiratory Move to clean air; seek

irritation, unconsciousness medical attention if

symptomatic

H. Cyanide Weakness, headache, nausea, increased Move to clean air, seek

respiratory rate and depth of breathing medical attention
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3
24. Emergency Procedures -Cont d

On Sitelnjuryor itlness

In the event of an injury requiring more than minor first aid, or any employee reporting any sign or symptom of
exposure to hazardous substances, immediately take the victim to _Cascade Valley Hospital located at 330 S.
Stillaquamish, Arlington, WA , phone 435-2133 or 1-800-272-0115 . In the event of life-threatening or traumatic
injury, implement appropriate first-aid and immediately call for emergency medical assistance at 911 . The
nearest designated trauma center is Cascade Valley Hospital _ located at 330 S. Stillaguamish, Arlington, WA,
phone 435-2133 or 1-800-272-0115 .

Designated Personnel Current in First Aid/CPR (Names)

Designated Back-Up Personnel (Names) Function

Required Emergency Back-Up Equipment

Emergency Response Authority

John Velimesis is the designated site emergency coordinator and has final

authority for first response to on-site emergency situations.

Upon arrival of the appropriate emergency response personnel, the site emergency coordinator shall defer all
authority but shall remain on the scene if necessary to provide any and all possible assistance. At the
earliest opportunity, the site safety officer or the site emergency coordinator shall contact the project
coordinator or health and safety officer.

Project Coordinator _John Velimesis Phone (w)_883-0777 (h) i~ Llb-15Y]

1]

Health and Safety _Same Phone (w) < (h)

Officer
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25. SafetyBriefing

The following personnel were present at pre-job safety briefing conducted at OF: (£ (time) on 1-15'7’
(date) at_{ake Geeoww L4NCFHLL:/;~-snnr> (location), and have read the above plan and are familiar
with its provisions:

Name / ignature
__S.Q_&AJLQJMG:SLS O YN SV ABE
L / o/
Fully charged ABC Class fire extinguisher available on site? YES ;::/
Fully stocked First Aid Kit available on site? Yes .~
All project personnel advised of location of nearest phone? YES ;:f
All project personnel advised of location of designated medical facility or facilities? YES _:f/

~\jC>H1( \}GIJrv\ﬁ=is(15
Printed Name of Field Team Leader or Site Safety Officer

7/44“; L 2239

Sigpdfture Date
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SHIPMENT METHOD: CUMYA’(.OA

COMPANY

LAUCKS TESTING LABS

TIME * TIME
RINTEQ/NA - ’ / 5 ’ 26‘ PRINTED NAME
comsmv ‘ COMPANY
| RELINQUISHED BY ) DATE RECEIVED BY DATE
SIGNATURE | SIGNATURE
TIME TIME
PRINTED NAME PRINTED NAME

COMPANY

INSTRUCTIONS:

1. Shaded areas for lab use only.

2. Complete in ballpoint pen. Draw one line through
errors and initial,

3. Be specific in test requests.

4. Check off tests 1o be performed for each sample.

SPECIAL SHIPMENT, HA!

WCOO

LING OR STORAGE REQUIREMENTS:

- | 5. Retain final copy after signing.

6. Pravide name and telephone of your contact person.

NAMEHOL (‘QCL I{,"‘ F&»ku:d*

BILLING

NAME

e PRt RS G5BT

ATTN:

INFORMATION, IF DIFFEFIENL
SEAogorndH uwry Doer Puduc.
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SAMPLE INTEGRITY DATA SHEET

Plant/Site éPOOf)wM Laav\a)(‘\{” Project No. %5“//7( 200
Site Location S’\D\LWW\’\M Wi Sample ID
Sampling Location Boceloole ,Lf;‘f 2 (mooéwm \-ML‘«‘\\\

Technical Procedure Reference(s)
Type of Sampler_c_ellgpf A SQ\A' S.'DOGV\ ( DO)

— &
Date 25 NU\J\% A\ Time
Media 9011 Station LGS
Sample Type: rab time composite space composite

Sample Acquisition Measurements (depth, volume of static well water and purged water, etc.)

NB (g dolinng )

Sample Description

Field Measurements on Sample (pH, conductivity, etc.)

Aliquot Amount Container Preservation/ Amount
None
Sampler (signature) Date
. Supervisor (signature) Date

@ Golder Associates Inc.
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940 South Harney St., Seattle, WA 98108 (206) 767-5060 ‘ FAX 767-5063 | SEP13 1331

Testing Laboratories, Inc. i'\;zu)_&
05

Chemistry Microbiology, and Technical Services Golder Asscciates

CLIENT: Snohomish County PUD Certificate of Analysis
2930 Wetmore Ave. Work Order# : 91-07-Bb6
Everett, WA. 98206 DATE RECEIVED : 07/29/91
P DATE OF REPORT: 09/11/91
ATTN : Ken Miller CLIENT JOB ID : Prof Svc Contract 1420
Work 1D : Snoco., Goodwin Landfill
Taken By : Goulder Associates
Transported by: Hand Delivered
Type : Soil

SAMPLE IDENTIFICATION:

Sample Collection
Description Date
o1 9131178LG51/52MF 07/25/91 08:00
02 9131178LG53MF 07/25/91 08:20
03 9131178LG54KHF 07/25/91 08:20
04 9131178LG55MF 07/25/91 16:15
05 9131178LGS6MF 07/25/91 15:00
06 9131178LG57MF 07/25/91 16:15
07 9131178LG58MF 07/25/91 10:25
08 9131178LG59MF 07/29/91 10:25
09 9131178LG510MF 07/26/91 10:25
10 9131178LGSTINF 07/26/91 10:25
11 9131178LG512MF (T1B) 07/25/91
12 14 07/25/91
13 Method Blank N/A

Samples 9107B66-04A, -07A, -10A, and -12A were not analyzed per clients request.
FLAGGING:

The flag "U" indicates the analyte of interest was not detected, to the limit of
detection indicated.

The flag “J" indicates the analyte of interest was detected below the routine
reporting limit. This value should be regarded as an estimate.

cc: Goulder Associates
4104 - 148th Ave. NE
Redmond, WA 98052
ATTN: Margaret Fairhurst

R - This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
" member of its staff in connection with the advertising or sale of any product or process will be granted only on This pany pts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

=



Testing Laboratories, Inc,

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry. Microbiology. and Technical Services

CLIENT : Snohomish County PUD Certificate of Analysis

Work Order# : 91-07-B66

.

Unless otherwise instructed all samples will be discarded on 10/03/91

Respectfully submitted,
Laucks Testing Laboratories, Inc.

J. M. Owens
- This report is submitied for the exclusive use of the p , Par hip, of corporation to whom It is addressed. Subsequent use of the name of this company or any
' member of its staff in connection with the advertising or saie of any product or process wili be granted oniy on t. This pany pts no responsibility except

for the due performance of inspection and/or analysis in good faith and accomding to the ruies of the trade and of science.




Testing Laboratories, Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry. Microbiology. and Technical Services
CLIENT  : Snohomish County PUD Certificate of Analysis
Work Order # 91-07-B66

TESTS PERFORMED AND RESULTS:

Analyte Units 02 03 05 [
v

Arsenic (Method 7061) ®g/kg DB 2.6 1.8
Barium (Method 6010) mg/kg DB 48. 3s5.
Cadmium (Method 6010) mg/kg DB 1.1 1.2
Chromium (Method 6010) ng/kg DB 65. 39.
Lead (Method 6010) mg/kg DB 10. U 10. U
Mercury (Method 7471) mg/kg DB 0.1 U 0.1 ¢
Selenium (Method 7741) mg/kg DB 6.5 0.5 U
Silver (Method 6010) »g/kg DB 1. U 1. U
TPH 0il & Grease mg/kg DB 20. U 210.

Total Organic Carbon §, dry basis 0.3 0.1 U
Total Solids b4 93.8 90.8

Total Solids 4 93.7 91.8

Analyte : Units 08 [}]

Arsenic (Method 7061) ng/kg 0B 0.9

Barium (Method 6010) mg/kg DB 37.

Cadmium (Method 6010) mg/kg DB 0.9

Chromium {Method 6010) mg/kg DB 32.

Lead (Method 6010) mg/kg DB 10. U

Mercury (Method 7471) mg/kg DB 0.1 u

. This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
' member of its staff in connection with the advertising or sale of any product or process will be granted only on c . This pany pts no responsibility except
for the due performance of inspection and/or analysis in good faith and according 1o the rules of the trade and of science.




940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

CLIENT  : Snohomish County PUD

TESTS PERFORMED AND RESULTS:

Certificate

Work Order # 91-07-B66
Continued From Above

Analyte JUnits 08 05
Selenium (Method 7741) ®g/kg DB 0.5 U
Silver (Method 6010) mg/kg DB . u
TPH 0il & Grease mg/kg DB 20. U
Total Organic Carbon %, dry basis 0.1y
Total Solids b4 82.8
Total Solids b4 80.8
This report is submitted for the exciusive use of the person, par ip, of corp

member of its staft in connection with the advertising or sale of any prodi

of

Analysis

towhomnis-ddrossad.besequemuuoftfnnameonhiseompmyormy

o p

will be granted only on . This

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

REPORT ON SAMPLE: 9107B66-01A
Ciient Sample 1D: 9131178LG51/52HF

Date Received : 07/29/91 Collection Date : 07/25/91
Date Extracted : N/A ’ Date Analyzed s 07/31/91
Test Code : LXTCW Test Method : SW 8240
Compound Result SOL Compound Result SDL
{ug/L} {ug/L) {ug/t) (ug/t)
Chloromethane........ cesens 1 u 1 Bromodichloromethane....... 1 u 1
Bromomethane............... 1y | 1,2-Dichloropropane........ tu 1
Vinyl chloride..... ceesenee 1y i Trichloroethene............ 1u i
Chloroethane...... vereen v 3v 3 Benzene.....coviveecnannnnn L) |
Methylene chloride...... .es tu 1 Dibromochloromethane....... 3u 3
Acetone....... eesersessaan 54U 5 1,1,2-Trichloroethane...... 1ty ]
Carbon disulfide........... L) 1 Bromoform......cov0vvennn. . 1y 1
1,1-Dichloroethene....... .. LR ] 1 4-Hethyl-2-pentanone....... 3vu 3
I,1-Dichloroethane......... 1y 1 2-HeXBNOoNe...cvriseenennness 3u 3
trans-1,2-Dichloroethene... [V} i 1,1,2,2-Tetrachloroethane.. 34U 3
cis-1,2-Dichloroethene..... 1y 1 Tetrachloroethene...... cees ty 1
Total 1,2-Dichloroethene... tu ! Toluene....ccvvevennnenennn 1y i
Chloroform.....cocovvnennns 1v 1 Chlorobenzene......cccvv... 3u 3
2-Butanone........o.uu.e . 3 v 3 trans-1,3-Dichloropropene.. 30U 3
1,2-Dichloroethane......... Iy 1 Ethylbenzene.......ccc..... 1 v i
1,1,1-Trichloroethane....., 1y 1 cis-1,3-Dichloropropene.... 3 3
Carbon tetrachloride....... 1 u 1 Styrene...... teseceoressaas Ty I
Vinyl acetate............ .e 1u 1 Total Xylene....ccoeeuvenns U] 1
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovery Hin, Max.
1,2-Dichloroethane da... 105 78 118
Toluene d8.............. 105 83 17
p-Bromofluorobenzene...., 104 81 115

* Surrogate recovery is outside of control limits.

N\ This report is submitted for the exclusive use of the person,
;f member of its staf in connection with the advertising or

sale of any product or p
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

See comments.

partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

will be granted onty on This
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Testing Labora tones' ori , Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology, and Technical Services

REPORT ON SAMPLE: 9107B66-11A
Client Sample ID: 9131178LG512MF (TB)

Date Received : 07/29/91 Collection Date : 07/25/91
Date Extracted : N/A . Date Analyzed : 08/02/91
Test Code : LXTCW Test Method : SW 8240
Compound Result SOL Compound Result SOL
{ug/t}) {ug/L) {ug/L) {ug/L)
Chloromethane.............. {Y) 1 Bromodichloromethane....... 1u 1
Bromomethane............... 1y 1 1,2-Dichloropropane........ LI V] 1
Vinyl chloride............. LIV} i Trichloroethene............ 1u 1
Chloroethane....... ceevesan 3 U 3 Benzene........cc000c... ‘ee 1y 1
Methylene chloride......... i 1 Dibromochloromethane....... 3u 3
Acetone......ocvvuu.. ceeees 7 5 1,1,2-Trichloroethane...... 1y 1
Carbon disulfide........... 1u 1 Bromoform.....covneunennnnn 1y 1
1,1-Dichloroethene......... Tu 1 A-Methyl-2-pentanone....... 3u 3
1,1-Dichioroethane......... {IY} 1 2-Hexanone..... cevesrescans 3V 3
trans-1,2-Dichloroethene... 1u 1 1,1,2,2-Tetrachloroethane.. 34U - 3
cis-1,2-Dichloroethene..... 1 u 1 Tetrachloroethene.......... Ty 1
Total 1,2-Dichloroethene... Tu 1 Toluene...ooeveceeeennnn. .. LR ] 1
Chioroform...c.coveunnnn. . t U 1 Chlorobenzene.............. 3vu 3
2-Butanone....cceiiinnnaan. 3u 3 trans-1,3-Dichloropropene. . v 3
1,2-Dichloroethane......... 1y 1 Ethylbenzene........c...... 1ty 1
1,1,1-Trichloroethane...... 1 u i cis-1,3-Dichloropropene.... 3u 3
Carbon tetrachloride....... 1y 1 Styrene.......cce0.. [ iy i
Vinyl acetate.......co.u... T 1 Total Xylene....ocvovevnenn. tu i

Surrogate Recovery Report

Surrogate Compound Percent Limits:
Recovery Min. Hax,
1,2-Dichloroethane di... 106 78 118
Toluene d8.........cc... 1 83 117
p-Bromofluorobenzene.... 110 81 115

* Surrogate recovery is outside of control limits. See comments.

This report is submitted for the exclusive use of the person, partnership, or corporation 1o whom it is addressed. Subsequent use of the name of this company or any

member of its staff in connection with the advertising or sale of any product or process will be granted only on This pany pts no responsibility p
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of sdence.
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Inc.

940 South Harney St., Seattle, WA 98108 (206) 7675060 FAX 767-5063

REPORT ON SAMPLE: 9107B66-02A
Client Sample ID: 9131178LG53NF

Date Received : 07/29/91 Collection Date : 07/25/91
Date Extracted : N/A ’ Date Analyzed s 07/31/91
Test Code ¢ LXTCVS Test Method : SW8240
Compound Result ShL Compound Result SoL
(ug/Xg DB} (ug/Kg DB) (ug/Xg DB) (ug/Kg DB)
Chloromethane........... .o 2 U 2 Bromodichloromethane....... 20U 2
Bromomethane............... 2y 2 1,2-Dichloropropane........ 2 U 2
Vinyl chloride............. 2 U 2 Trichloroethene............ 2 U 2
Chloroethane............. .o 54 5 Benzene........co000evnnnn. 2y 2
Methylene chloride......... 5 2 Dibromochloromethane....... 5Y 5
Acetone..... teeesasans ceean 5J 8 1,1,2-Trichloroethane..... . 20U 2
Carbon disulfide........... 2 U 2 Bromoform....ooveeenunnnnn. 2 U 2
1,1-Dichloroethene......... 2 U 2 4-Methyl-2-pentancne....... 50U 5
1,1-Dichloroethane........ . 2 U 2 2-H0xanone......,.......... 50 5
trans-1,2-Dichloroethene... 2y 2 1,1,2,2-Tetrachloroethane.. 5U 5
cis-1,2-Dichloroethene..... 2 U 2 Tetrachloroethene.......... 2V 2
Total 1,2-Dichloroethene... 24U 2 Toluene.....cveeeeennnnnnsn 2V 2
Chloroform............ cesen 2U 2 Chlorobenzene.............. 54U 5
2-Butanone........... senas 5y 5 trans-1,3-Dichloropropene. . 5U 5
1,2-Dichloroethane...... . 20 2 Ethylbenzene..... crevscanes 2 U 2
1,1,1-Trichloroethane...... 2y 2 cis-1,3-Dichloropropene.... 50U 5
Carbon tetrachloride....... 24U 2 Styrene........ ceceessencs . 2U 2
Vinyl scetate.............. 20 2 Total Xylene....occvveennn.. 20U 2
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovery Min. Max.
1,2-Dichloroethane d4... 91 121
Toluene d8.....00000uune 94 128
p-Bromofluorobenzene.... 90 18
* Surrogate recovery is outside of control limits. See
" comments.
This report is submitted for the exclusive use of the p par hip, or corpo to whom it is addressed. Subsequent use of the name of this company or any
member of its stalf in connection with the advertising or sale of any product or process will be granted only on . This pany pts no responsibility except

for the due performance of inspection and/or analysis in good faith and acconding to the rules of the trade and of science.



940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

REPORT ON SAMPLE: 9107B66-05A
Client Sample ID: 9131178LG56MF

Date Received : 07/29/91 Collection Date : 07/25/91
Date Extracted : N/A " Date Analyzed : 07/31/91
Test Code s LXTCVS Test Method : SW8240
Compound Result SoL Compound Result SOL
(ug/Kg BB) (ug/Kg DB) {ug/Kg DB) (ug/Kg DB)
Chloromethane......... 1y i Bromodichloromethane....... 1y 1
Bromomethane.......... eens 1y 1 1,2-Dichloropropane...... .. iv i
Viny! chloride........ 1u 1 Trichloroethene............ 1u 1
Chloroethane............... 4u 4 Benzene........oi000n0nennns 1 u !
Methylene chloride......... Ty 1 Dibromochloromethane....... 4 U 4
ACEtONe..voiveeeenennencans 74U 7 1,1,2-Trichloroethane...... 1 |
Carbon disulfide........... 1y i Bromoform........ccc.... 1y 1
1,1-Dichloroethene......... 1u i 4-Methyl-2-pentanone....... 40 4
I,1-Dichloroethane......... 1y 1 2-Hexanone.......... ceeenne 4 U 4
trans-1,2-Dichloroethene... 1y 1 1,1,2,2-Tetrachloroethane.. 4 U 4
cis-1,2-Dichloroethene..... 1u 1 Tetrachloroethene........ .o 1U 1
Total 1,2-Dichloroethene... 1 v i Toluene...ovivvenernnnnnenss (Y] 1
Chioroform..... creeerean 1y 1 Chlorobenzeng.............. 4y 4
2-BUtanone....ociecnanianas 4y L trans-1,3-Dichloropropene.. 4u L]
1,2-Dichloroethane......... 1y 1 Ethylbenzene.............. . U i
,1,1-Trichloroethane...... 1 U 1 cis-1,3-Dichloropropene.... 4y 4
Carbon tetrachloride....... T u i -Styrene......c..... ccesenas Ty 1
Vinyl acetate..... 1y 1 Total Xylene....... cesees .o ity 1
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovery Hax.
1,2-Dichloroethane daA.., 99 121
Toluene d8........... “es 98 128
p-Bromofluorobenzene.... 95 18
* Surrogate recovery is outside of control limits. See
comments.
w% This report is submitted for the i use of the persan, partnership, or corporation tqwhom it is addressed. besoque{\t use of the name of this compary or any
i/ member of its staff in connection with the advertising or sale of any product or process will be granted only on This pany pts nNo resp dility except

" for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.



940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

REPORT ON SAMPLE: 9107B66-09A
Client Sample 1D: 9131178LG510MF

Date Received : 07/29/91 Collection Date : 07/26/91
Date Extracted : N/A . Date Analyzed s 07/31/91
Test Code s LXTCVS Test Method : SW8240
Compound Result SDL Compound Result SDL
{ug/Kq DB) (ug/Kg DB) {ug/Kg BB) (ug/Kg DB)
Chloromethane.............. 2y 2 Bromodichloromethane....... 2y 2
Bromomethane............... 2 U 2 1,2-Dichloropropane..... cen 2y 2
Vinyl chloride............. 24U 2 Trichloroethene............ 2 U 2
Chloroethane......... ceseas 54U 5 Benzene.......oeven0nen.. .. 2y 2
Methylene chloride......... 5 2 Dibromochloromethane....... 50 5
Acetone.....cocveuenennnnn. 8u 8 1,1,2-Trichloroethane...... 2 v 2
Carbon disulfide........... 2°U 2 Bromoform............... e 2V 2
},1-Dichloroethene......... 2 U 2 4-Kethyl-2-pentanone....... 50V 5
1,1-Dichloroethane......... 2 U 2 2-HeXaNONB. . vovverennnnnnss 5U 5
trans-1,2-Dichloroethene... 2y 2 1,1,2,2-Tetrachloroethane.. 54 5
cis~1,2-Dichloroethene..... 2 U 2 Tetrachloroethene.......... 2 U 2
Total 1,2-Dichloroethene... 20 2 Toluene....cociveveecennens 2 U 2
Chloroform....ceovnnnunnnn. 2 U 2 Chlorobenzene.......... cees 54U 5
2-Butanone....vceneennnnnns 50 5 trans-1,3-Dichloropropene.. 50 5
1,2-Dichloroethane......... 2y 2 Ethylbenzene....... ceeenens 2U 2
1,1,1-Trichloroethane...... 2 U 2 cis-1,3-Dichloropropene.... 5U 5
Carbon tetrachloride....... 2 U 2 Styrene.....ccceeenceenennes 24U 2
Vinyl acetate.....ccvvurnn. 2 U 2 Total Xylene....cooeveunen. 24U 2
Surrogate Recovery Report
Surrogate Coapound Percent Limits:
Recovery Max.
1,2-Dichloroethane d4... 98 121
Toluene d8......cccuen.. 101 128
p-Bromofluorobenzene.... 97 118

* Surrogate recovery is outside of control limits.

comments.

See

\\  This Teport is submitted for the exclusive use of the person, parinership, or corporation to whom it is addressed. Subsequent use of the name of this company or any

member of its staff in connection with the advertising or saie of any product or process will be granted only on This
for the due performance of inspection and/or analysis in good faith and according 1o the rules of the trade and of science.

pany pts no responsibility except



940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry: Microbiology and Technical Services

APPENDIX A
Method Blank Report

- This report is submitted for the exclusive use of the person, partnership, or wrporanon to whom it is lddressed Subsequent use of the name of this company of any
member of its staff in connection with the advertising or sale of any prod p will be ¢ d only on This no resp ility p

for the due performance of inspection and/or analysis in good faith and acoovdmg to the rules of the trade and of science. N i




940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

REPORT ON SAMPLE: 9107B66-13A
Client Sample ID: Method Blank

Date Received : 07/29/91 Collection Date :
Date Extracted : N/A P Date Analyzed s 07/31/91
Test Code : LXTCW Test Method : SW 8240
Compound Result SDL Compound N Result SDL
(ug/L) (ug/L) {ug/L) _{ug/t)
Chloromethane........... . 1u ! Bromodichloromethane....... i 1
Bromomethane........... ceee i u 1 1,2-Dichloropropane........ i v 1
Vinyl chloride...... 1u 1 Trichloroethene........... . 1 U 1
Chloroethane............... 3y 3 Benzene.........c...... ceus tu 1
Methylene chloride......... 1y 1 Dibromochloromethane....... 3y 3
Acetone........... ceereanas 54U 5 1,1,2-Trichloroethane...... v 1
Carbon disulfide........... T U 1 Bromoform..... ceeeccscsenns 1y 1
1,1-Dichloroethene........ . 1t 1 &-Methyl-2-pentanone....... 3Uu 3
1,1-Dichloroethane......... 1 u ] 2-Hexanone............. cess 3v 3
trans-1,2-Dichloroethene... [ V] 1 1,1,2,2-Tetrachloroethane.. 3v 3
cis-1,2-Dichloroethene..... 1y i Tetrachloroethene.......... 1y 1
Total 1,2-Dichloroethene... 1 u i Toluene....oovvveaenenceens 1y 1
Chlorofora............. e Ty 1 Chlorobenzene.............. 3u 3
2-Butanone............ seeae 3Uu 3 trans-1,3-Dichloropropene.. 34U 3
1,2-Dichloroethane......... 14U 1 Ethylbenzene.......cc..vu... L) !
1,1,1-Trichloroethane...... tu 1 cis-1,3-Dichloropropene.... 3u 3
Carbon tetrachloride..... .o 1y i Styrene......... teeecnssanas tu 1
Vinyl acetate...... teeecens 1y i Total Xylene.....vvevveeenne 1y i
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovery Min, Max.
1,2-Dichloroethane dé... 101 78 118
Toluene d8....c00vveuen. 104 83 117
p-Bromofluorobenzene.... 104 81 115

% This report is submitted for the exclusive use of the p P
;¥ member of its staff in connection with the advertising or sale of any product or p

* Surrogate recovery is outside of control limits.

, par ip, Of Corp

See comments.
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940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

ﬁEPORT. ON SAMPLE: 9107B66-13A
Client Sample ID: Method Blank

Date Received : 07/29/91 Collection Date :
Date Extracted : N/A - Date Analyzed : 07731791
Test Code ¢ LXTCVS Test Method s SW8240
Compound Result SDL Compound Result SOL
{ug/Kg 08) (ug/Kg DB) (ug/Kg DB) (ug/Kg DB)
Chloromethane.............. 1 U 1 Bromodichloromethane....... 14y 1
Bromomethane........... 1u } 1,2-Dichloropropane........ Ty 1
Vinyl! chloride......... ceee 1 u i Trichlorosthene............ 1y 1
Chloroethane...... ceesevenn 3u 3 Benzene......cvivinennnnnn. 1y 1
Methylene chloride......... tu 1 Dibromochloromethane....... 3u 3
Acetone....ccvvevennnn 5 U 5 1,1,2-Trichloroethane...... 1y 1
Carbon disulfide........... U 1 Bromofor@....coevnvveenennnn 14U 1
1,1-Dichloroethene......... 1u 1 4-Methyl-2-pentanons....... 3u 3
1,1-Dichloroethane......... LY ! 2-HeXanone....coeveeeeennns. 3u 3
trans-1,2-Dichloroethene... 1u i 1,1,2,2-Tetrachloroethane.. 3u 3
cis-1,2-Dichloroethene..... [V 1 Tetrachloroethene.......... 1u 1
Total 1,2-Dichloroethene... 1V i Toluene....coveercnnencenns 1y 1
Chiorofors........ tecesrnes 1ty 1 Chlorobenzene............. . 3u 3
2-Butanone....... ceseeennns 3u 3 trans-1,3-Dichloropropene.. 3u 3
1,2-Dichloroethane......... 1y i Ethylbenzene............... 14U !
1,1, 1-Trichloroethane...... 10 1 cis-1,3-Dichloropropene.... 3 3
Carbon tetrachloride....... 1u i Styrene.....coeeeeenennnann iu 1
Vinyl acetate.............. 1U 1 Total Xylene......c.ccvneu, L) 1
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovery Max.
1,2-Dichloroethane di... 94 121
Toluene d8..... vesesenns 96 128
p-Bromofluorobenzene.... 93 118

* Surrogate recovery is outside of control limits.

comments.

See

This report is submitted for the exclusive use of the person, partnership, or Corporation to whom it is addressed. Subsequent use of the name of this company or any
' member of its statf in connection with the advertising or sale of any product or process will be granted only on contract. This company sccepts no responsibility except
for the due performance of inspection and/or analysis in good faith and acconding to the rules of the trade and of science.
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940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

Quality Control Report

Method Blanks for Work Order 9107B66

Control
Blank Name Samples Verified Test Description __Result Units Limit
B080191_ICP_S01 3,6,8 Chromium 1.0 U} mg/kg DB 2.0
Lead 10 u mg/kg DB 20
Silver 1.0 U ng/kg DB 2.0
Barium 2.0 v mg/kg DB 4.0
Cadmium 0.50 U mg/kg DB 1.0
B0B0691_HY_SO1 3,6,8 Arsenic 0.50 U »g/kg DB 1.0
B080691_HY_S02 3,6,8 Selenium 86.50 U mg/kg DB 1.0
B080991_HG_SO1 3,6,8 Mercury 0.10 U  mg/kg DB 0.20
B081391_0G_S01 2,5,9 IR Total Recoverable Oil and Grease 20 U ag/kg DB A0
B081491_T0C_S02 3,6,8 Total Organic Carbon 0.10 U percent 0.20

Method blank results for multi-analyte tests appear directly after this report.

A method blank can validate more than one analyte on more than one work order.

validate analytes not determined on this work order, but nonetheless determined in the associated blank.

Because they validate more than one work order, method blank results

units used for sample results,

. blank excesd

tfecﬂsr &l e;télmsr}a use of the p

' member of its staff in connection with the advemsmg or sale of any product o p will be gr only on
" for the due performance of inspection and/or analysis in good faith and according to the rules oi the trade and of science.

par hip, or corporati towhomnnaddressedswsoquemuseofmemmoofwseompanyormy

- This company P

The method blanks in this report may

are not always reported in the same concentration

no responsibility except



940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

APPENDIX B
Matrix Spike/Matrix Spike Duplicate Report

R4

* In MS/MSD K080191_ICPSO1 the Lead concentration was greater than 4
times the spiking level, so accurate recovery could not be determined.

] This report is submitted for the lusive use of the p , par hip, or corporation to whom it is addressed. smquentuseownmmeoimiacompmyotlny
;f member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or lysis in good faith and according to the rules of the trade and of science.
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Testing Labom Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Quality Control Report
HS/MSD Report for Work Order 9107B66

&
Percent

MS/MSD Recovery Cont. Limits

MS/MSD Name Sample Fractions Verified Sample Analyte _MS__MSD_ RPD LCL UCL RPD
K080191_1CPSO1 3,6,8 9107A92-07 Barium 90 89 I 50 150 30
Cadmium 93 100 1 60 117 22

Chromium 90 113 23 50 142 24

Lead 26% 151 * 141x 75 125 20

Silver 96 95 I 50 150 30

K080991_HGSO1 3,6,8 9107866-08 Mercury 95 95 0 50 1a5 30

* = Value Exceeds Control Limit
RPD = Relative Percent Difference
LCL = Lower Control Limit
UCL = Upper Control Limit
-1 for recovery value indicates that recovery could not be calculated

An MS/MSD pair can validate the results for more than one work order. For this reason, results for analytes

. This AR TERHSIERAPR hiEMPLL 8THE Pe®aY ARREER. 18 dhbbratdd A MRk ePR haressed. Subsequent use of the name of this company or any
;). member of its staff in connection with the advertising or sale of any product or process will be ganted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysjs in good faith and according to the rules of the trade and of science.
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SOILS LABORATORY TEST RESULTS
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US Standard Sieve Sizes

1ybop Aq Jeuly jusdsed

y
0.
O F=F=F=-F=F— = == 3
o~
y 4

(=]
O b J T S JS S
-
o 41 L1 L 11
7]
el s e e e e e e e —=T===
- ]

- \

Ve -
o Bttt e ===t
2 ‘\nww
o 4
- \/h\
y
Z

< .llllllllIDRIIFIIIIIIIUIIIIIIIIIEH
== ‘
.J/ g SO ey gy g ey ey S e g g g oy = oy ey
|
o2 3 S S TP SR SR R S S N o aed e e e od e ]
LI i J S —t
W
YW hEeEtt L
-
o3 T S -t

(o] (] [} o Q (=] o [=] o (=]

(=] (-] -] ™~ © ['e) - ” ™~ -

—

o

0.01 0.001

0.1

1.0
Grain Size in Millimeters

10

100

>
B
ol
2|5
e
>
7
Q
c
ic
dl
5| g
s.m
©
.3}
=
=
[/}
S
[ =]
(o]
(&)
-]
c
ic
©
VI
o1
Olo
(7]
| .
]
O
O
[}
K.
L3
L0
[=]
[&]

=
<A
PN
2 3
<
A~
-~
=
U o~
o
NS
Sl o
K= -
6| X
ol b =<
ol - -
V/.IMV-»
$ 8
P
S Y
o i
o
=
.
= 3
L
-
Q.
Q
Sl
sl &8
d
3| o
d
o
2! In
k4 I
.mru
m] ~J

GRAIN SIZE DISTRIBUTION

Project_ G NOHOM| CH [/ LAKE GOODWIN / WA

Project No

1% —1118.200 pote £/27/9) Tested By_ M E______approved By

@ Golder Associates




US Standard Sieve Sizes

1
o
Q
o
>
=)
& (& ]
cls
- el
) =
(=] [72]
=)
S B =+ ‘ 5§ P
5%
o)
e} E ©
- = E
olL_L Y. = L
<@ e
£
o —— ———— === < -
<+ 9 o
= N oIc
— (73} o m
— o s 3
m b e e e o o et e b e e e e e e ek e e s - e I e d c > —
© G o
- b
L o =
o A -
- “\w Q
/ 2
- o
/ 8
- llﬂ“/l.ll||||'|I¢'||'|'|IE“""||III|I|I.|H“
id
Y QO
% S f - S AL 5 - ————— = LT O XX o ;m
S [
. 2
) e e e e e e e e e e oI
- h
- G e
»
| .
S
N o
| 2 s == = === -
* 8 4
[ hat ]
Q
o
(=] = (=] o =] =) o o
S -3 o ~ D 3 - ] & -
—t

1ybiop Aq ssui4 jusdsad

-
>

< 8
P\

c| > e

517

alln ]

r(ﬁu

g 2

of § A
S el
0
>0 T
2
O <
N
-+ pyt
-
AN
.LM..T

o

=]

3

£

prer)

3

Ol 9o

s| v

1 b

> -~

(3]

td

o

Zl W

gl 1

.m GQ[

m} ~J

GRAIN SIZE DISTRIBUTION

Project G N OHO M CH / CAKE GoODWIN 7 WA

Project No._ 21> ~1t18. 200  pote £/21/9) Testeq By M E _ o

@ Golder Associates




US Standard Sieve Sizes

1
o
Q
o
)
O
0l
Q
| .
Cio
[
p=s 4
o n
y
8 ===t 3 P
N )
S ®
gLt J444d £l e
ol L i .. =
7<) -
) 1 £
< |llllIlIlllllIIlllu\.Hl@ﬂlllllll o oM
P el N c
. h & £
e = S s i e s s s e s s Y L
o~ = o = ©
L7 ~ O o
Lo
\ ) =
2 T4 5]
Hd
| S
A
(&)
-« .I.\NN,.IIIIIIlll'lllllllllﬂuﬂ“lllllIllll""ll__
]
Wh @
SN2 =P s S =y Sy s e CF= = O O X O e =
"
o i
. E
N e e e e e e e e e e e e e e e e o o
T | ..
o
| 2
N o
28 o e e e ey e e e ey e oy e oy ==
* 8 2
2
n -t - - 2
©
(&)

0 0 0 0 0 0 O O 0 0
-] -] ~ © [Te] - ") N -

100

ybiom Aq Jeui4 jusdisyd

)
<
~$
N
6’
o~
nv.q./lv-
Sl Vg
)~ 0N -
Sl
o 2 - &
Qle - v
L,(
e"i’
.wnNue
Osm
-t
S?
oy
= & +
o
E3
=
£
al ‘»n
o] -+
o] ~
3
5| &
al ™
vy
o ,
S S
gl )
HES)
oy

GRAIN SIZE DISTRIBUTION

Project__ SN OHOM  CH [/ LARKE GOODWIN / WA

Project No._ 212 — 1178, 200 pote.8/27/%] Tested By__M F ______approved By

@ Golder Associates




US Standard Sieve Sizes

1
o
o
o
>
S
nlO
Qo
c|s
- e
) =
[«] wn
0 Vo
f B Tftt+ == = P
1 - m
oo
g J
8 -ttt 1 E| |2
A = m
o =
o T -z
2 = .
\\.\ au [
- wn nw £
o lllunxIllllll.lll.llllllllllll — e e — c .m
~N o5 ©
4 -5 3
o { -
T &
.
m .
(&S]
) VN WU N SN NN EEN N S I S N I e d e e ]
< ,7\ — e e e et
s [-3)
—+—t—— 4} C
. 3
N ST o o s e Yy Sy iy o .
3
7]
| .
o
(=]
N o
W Bt == —=1= ==
X 8 3
. 2
X S N A B - 3
S

o o =) © Q =} o =) o = o
=1 & © ~ 7 O - 2] «~ -
1

1ybiap Aq aseul4 jusdsay

o
<
>
~x
\ZJJ.\
o
> —
S|l
.&mlr(m
| .
59 -
a am\./
o G.Ol()
QD(
V -
-
o4 o
N >
S
|+.
lnPTMa
SO |
.
EJ
£3

Elev. or Depth| W,
25.0-25.% (4.6

Boring No.

LG-%5

GRAIN SIZE DISTRIBUTION

Project_ QN OHOM  CH /LAKE GCOoODWIN / WA

Project No._ 31> —1118.700  pote £/27/9) Tested By M E_______Approved By

@ Golder Associates




US Standard Sieve Sizes

1
o
S
o
>
=
”w QQ
£l6
(e}
-
) =
(] wn
o
P R Sy ey g gy S g Sy — = [2]
& ia o
y T
° S o
© e B Bt - E o
o = .
o A1t I = L
(7] \\n\ c
g
\\ - e
N i i 5 = e o |
] N c
n & £
m p— P ) s st vt et e el el S e oo e e e c om
4 D o
L o
(&) =
OA -
- ©
i @
o
o
(&)
4h T e e e e e e e e e e e e e ot i A A |
% ¢
SN = S = S = v e e ey o e e o e e £ == =
" o w
. ﬂvv ‘
.% IIlll...llllll.lllﬂlll.L.Illllll.ﬂllllilhllll.lﬂ[-l o
. —+ Olo
)
| 4.
S
N o
oY S e e e ===
[ ed
- g8 |2
'y} -t - -
S
o =] =] o o =] =] [~} o o
8 ) < ~ © 0 - 7] I
o

ybiepm Aq ueui4 jusdieyd

Dl
2
<
N
,.J,\_
<
A\
o~
o
13 P
2|
Q.
T~ .
Q
mm/.P.
D?S
L LA
e.’
.WH
- w
+ o
-
o
=]
=
s O
=l &
L
a
o| &
Qf o
ol
0—
1 o
>l &
(3]
ﬂ..b
o
21\
o "
1 I
ol O
o] I

GRAIN SIZE DISTRIBUTION

Project_ G N OHOM | CH / CARE. GCOODWIN.J WA

Project No.__ 812 —1118.200 pote $/27/2) Tested 8y M E _____ approved By

@ Golder Associates




US Standard Sieve Sizes

.l
[=]
Q
(=]
b
i
Mw (&
£ls]
- {re
o =
(=] wn
y
o
e = ¢
z - O
7 -
=4 D\ °© 2
Ll b = c
2 - m.”
oL _1 .&“ C 2
(7] A c
p= -
- — p—
fEEEE S = o A T o |o
Noc
=, 25
QS e o | [
7 25 | |3
\ ° -
o -_—
- [}
e
(=4
[«
- (&)
4ﬁ\|.Ilvll.lv.l.Iu:ll'llllllllllﬂlll'"ﬂllll-l'-'".lllll.
]
l/a e Al e e e A L LA c
” o n
-
)
L ]
>
Q\V/Av A e o A A e A A LA L L L LU m =
[72)
ey
S
N o
W Eee—tte—te g smag s g
* 8 38
n k- —f - ..w )
[+
(&]

OOOOOOOOOO
o ® K~ & B «* ©»Hn & -

ybrapm Aq Jeuly jusdiad

sY54) ,
sP)

4, (

Description
rece S

£ s

Liaht olive ray (
We &ND;+9

lp

Wp

W

o156 g

Elev. or Depth| W,

Boring No.

LG-5

GRAIN SIZE DISTRIBUTION

Project_ @ NOHOM | CH J LARE GCoODWIN.J WA

Project No a1 -1i18,200 Dote %\Nq\w’ﬁgs Rﬂ Approved By

@ Golder Associotes




US Standard Sieve Sizes

o N
Q >
°© N
1
> 7
k- o
[} C b
Q o -~
| . -
m.m ) el
- - Oln o~
o = ‘a N
o [77) = p g
O >
@
2 g o
e “
V —
2 = - = o <2
gE s = g ¥
— e \+
Qe — g . b4 &0
- \\ m .m b~
o C = —_ “
© [P
[ £
O
w 'ﬂw.ll o T =y —— = [y g p—— — © o — —
I NI
7 n |olE
O ffe = o e e e (o f ey == c v = WP
™N o ‘= .d
. O 1}
L
O = =
=) -
- Q
: 1
8 = 2
Q
4m\ll!llll....llllllllll!nnuﬂnulllllllllllnullll..hh m
al ©
" ® al =
- R e e e e — S S S S e o HIPN R= ~
ic =i ¢
Ead _ re) o
: $ | s
3/4. o e e e e e e e e e e e e e e e e e m N m T
[ Oleg —
/2]
1
o
N 3 S
2l w
- 3 2 s &)
n - 3 ]
(<3 om L
&3
o [« =] (=] Q Q =) o o o o
o 0 @© ~ ] ) - " « -

ybrom Aq Jseuly jusdssyg

GRAIN SIZE DISTRIBUTION

Project_S N OHO M CH \b\:nm GCoobw IN /] WA
Project No G112 -1178.200 pote Z/27/2) Tegtes QI.EnIIg&Q

@ Golder Associates




US Standard Sieve Sizes

0.001

Fines
Silt or Clay

0.01

8 ===t —+ =+ > o -
N 4
5%
o
o} S S, O 1 E o
- =
A = ic
o 1 1 =
<o
£
>
N i i 2 == s o o
__J o..d | -
—_— »n |OIE
nis
Qe e |3
©c o
L I
\\ 'C) =
o -
- ®
o0
[
o
o
(&)
< ( \JIll..lll|l|l|.|.|.||lIllllh“hﬂllllllnnuuu.bllll
ok o
=== S===== £
-
©
k. >
3 S N S N A o e
~ Olo
7
-
S
N o
W E =1 =
o0
- 5] °
[T J) AR SR HQ SN SUPSE 1 - 2
=]
(&)

100

o (=] o
~ 0 ']

Wbiep Aq Jsul4 JusdIad

Q = o o O
- ”y ™~ -

J

gmu)

’

-
$
o
N oo
P
P
s>+
Sl -
al .+
nrv ——
Nl N T
o
al s
QG.L
O X
> s
—
o -
D -
N
HNP
PoR-ad
o N
-
=]
=

Elev. or Depth| W,
hsS.0-46.0 | p

Boring No.
LG-5
o

GRAIN SIZE DISTRIBUTION

Project_S IV OHOM | CH /LAKE GoobwIN / WA

Project No.__ 212> 118,200 pote B/21/%) Testes By M E_______ approved By

@ Golder Associates




US Standard Sieve Sizes

0.001

Fines
Silt or Clay

0.01

0.1

Fine

Sy gy empan = e e e — e g

40 60 100 200

Sand

b o e b A e e et o = e

20
M
I
1
]
!
!
I
|
T
1

Grain Size in Millimeters

1.0

Coarse|

S Y Y S S S S A A A

[
o
N Ee e e e e e e e e e e e e e ==

10
Fine

e s e . = e e R T R R LR

Gravel
I

1" e
1
|
1
i
Coarse

] e Sy S S g s - - =

¢y 7
!
100

o s e e e

Cobbles

OO 00000
& 8 R 8 8 @ 8 & 2

1ybiom Aq seuly jusduag

Medium

~
Q
Y
~—
\z/.f)
C/n.ll
N
>
3PN
S 9
fou S
ol & &
8 &
38
&
~+
- <~
SO )
3 £
.
E3
=
= 0
= )
§ o
(VN
| . i
°l o
> ©
o
_..u5
o
=
9_.5
el 1+ -
.nG,
B 3

GRAIN SIZE DISTRIBUTION

Project @ N OHOM | CH J CARE GOODWIN 7 WA

Project No 213 -i11]8.200 On‘%mNQ\&.ﬂ‘».nW\ M Approved By

@ Golder Associates




US Stondard Sieve Sizes

1
©
Q
o
>
o
% (&
£ls
- ey
) =
o wn
4
o
b e s s s s o s = o
=2
oo
2 4
8 b-+-+ 444+ ” El |e
o S -4 —1_ = =
(7=} _— N
——— n
0 Ve \\ =
: 5 Ele
SIE
m J\nW.l'.l-l..ll.l""l',"lllll'l'lll'lIl.l[l.ll.lnl||_ | - cm
i) o
L T
') =
o ]
Lj ©
(7]
.
o
8
4A/|l'.l'.ll-rlIll]ll’lllllilllliﬂlthhlhllulul —r
: ‘ 2
3 =S X — = i = S e By ey A oy — — —
_ o o
o
]
>
%lllllll'l'll'lllllﬂul — A A LA e e L T Olll
| 'S
L 3
-— - G [}
o
O
L S
Y B === ===
. 8 2
v -} - 2
Q
(&
=} =3 =) (=] =] =) =) (=] [=} o o
o o < ~ 73 brel -+ 12} ~ -
-

1ybiom Aq Jeuld jusdiad

D
\/5
o~
w
>~ =+
in ~..

Description

olive gr ay (
,-+rac.e. 5

Lig)l'ﬁ
_F SAND

We

WL

Eley or Depth| W,
55.0-55.9 [(,.2

Boring No.
e X

LG-5

GRAIN SIZE DISTRIBUTION

Project_SQ N OHOM I CH [ LAKE GCOODWIN / WA

Project No 13 -il]8, 200 Dn».%\Nq\w..q.gs ME Approved By

@ Golder Associates




US Standard Sieve Sizes

- N\
8 s
o W
}
)
V)
> S—
o > -
nl|© -
5'
m - s
c (<] m ~ N
- et g
o — -
o n nnr a
al s+
Q
o Qm..n.
o=
S -
. — W
=) S B I S = o ° &
& - L N
[[]52 *
o
<] o . —-- E © S
h 1 = .m .M-b d
8 + ] =~ - 2
(7= s
] [ =
\ - —
<7 o.
7 i i T e oM -
17 N lc
7 n |olE
Om. = c V13 Wn.
™~NYP o = .‘m
- O P
— A
] = <
(=) ]
- )
& =
O
S )
o e e e e e e e e e e e e e e e e m 0
a -
) o
2 33 (=) )
e e T e T e e e D e e c
e -
. > (o)
Scag A NN NN NN R U NN NN NS TN N N N N O A A - >
" 2 L) RN
- Olo Ty}
7]
| .
3
W o
© z
b EEEE—r + of o
" o '8 c '
3 o “~ ‘= QJ
<} -
(&)
o o (=} o =) Q = o ] o o
o -3 © ~ 7 e 3 " N -

1ybrap Aq Jaul4 jJusousd

GRAIN SIZE DISTRIBUTION

Project. & N OHOM | CH 7 CARE GOODWIN /. WA
Project No. 813 ~-11]8,200 OQQN\NQ\S.J.!.AQ'-RI“.I%Q

@ Golder Associates




US Standard Sieve Sizes

1
o
Q
o
>
S
Nw (@]
€l6
- e
o =
(=] (72}
y
o i
m ||l.'.l..!l-l-.ll_ll|.l-ll-.|l-.|.l|.l.l.l.l.l|||||.l.l|l||:|l m
-2
c o
=
8 H-H-+-+ 1 E| |z
2 4 -4 \.% = L
7 £
y nm c £
o
7]
e e e e e e e A e e N (O
© 5 v
\ - b L
o =
=) Vo~ -
- Mh [V]
A g
74 [ =]
4 3
« e e e s e e e e e i e ol i L
2 -3}
al|lllll||l e e T e T e o [l
o o e
-
X o E
yllllll%ﬁllllrllhluhll S UL O o e mll.
+( et SN N O W 1 - o
- o
n
-
S
N o
Wittt ==
- 8 $
h = -]
0 = -t o 2
o
(=] Q o
8 8 8 R 88 8 @ 8 8 ¢
s

ybiap Aq Joul4 juedsed

-—
TN R
> =
== <
AV
/.vxT;
p—*/\,'
C;b
N\ o
5|08
<1 X
2+
s
S
S
(Wa)
§
-uc
I
<
MO
.,
=]
E3
R
L
ol »
[+ -
Q] ©
&
=1
00
HES
Y
o
Zl W
o i
QD
.mGZ
m] -3

GRAIN SIZE DISTRIBUTION

Project_ SNOMHO M1 SH COJLARE GoOPWINIW A

Project No._913 = /1 78. 200 Dote ' £/25/% Tested By__ME _______ Approved By

@ Golder Associates




US Standard Sieve Sizes

-
o
o
o
>
S
nlO
4B
o = =
o 7]
8 -
« < m
e -
]
o \ o o
IS i . -+ & 4 E o
2 ) lai = £
i - ="
- £
2k n;::u!iu;!i....u\%\ = ° -
+ N |2
y4 v |olE
4 S 3
[ B Sy e ey e ey g ey e = e ek e ki el - == = | =4 - o
o™ = =] .nlu ©
\ - e Q
1 @ =
o 2 -
-— LA Q
e
<]
=
(&)
L . T N N N O I A S N O I O I
« P e e s L e e
\\
2 - Q
@
BN S 5 e Sy e ey g g sy e =y oy oy oy ey e g poy— ey g c
f2) — — — -
=4 jre
: g
" .\nl.||l.|.|'I.l.l..l..ll..l.l.'l'l..l.llldll.ll."'l|“|||l"u|u'u m —
3
4
]
N o
Y B ===
. 8 8
A I . - - =
0 b}
=]
[&]
o o [ o = Q =] =] =) o o
o o @© ~ 73 el - 5] N -
=t

1Ybrop Aq asury jusdieyg

\-ﬂ
=
b -
as M
~—_— s S
WOS
5| $
rw.w.drTD\
.m D—S
&LM/\
" o
DQ‘S —
S
QD»..H
LS ©
5
e
S e
s 4 T
QU ~—
o
=]
=
~J
2 =
2| w
o
O =
ro
sl o
-l @
al =
w
g
95\
L
sl ©
m| o

GRAIN SIZE DISTRIBUTION

Project__SNOHOMISH COJLAKE BOOPWINIW 4

Project No._ 973 = /078,200 _ Date [5/28/%/ Teated By ME______ spproved By

@ Golder Associates




US Standard Sieve Sizes

1
o
o
o
>
o
% O
€15
- i
o =
[=] w
4
5] GE )
& J. 5
/T 1c%®
o
n - 4 Ve, -
S 2 E | el
o P L | = L
(7] SR oy &
. om
o -
Q F=F= o e e o e e e e ) ST = ° -
N |2
7 n |olE
m l\..m e e e e e e e e T P c n .m
Q5 o
L Y
) =
o -
- % Q
[ 7]
[,
o
o
H &7
- l.\ ..lll'lllll’lllluﬂllluhvlllulillullll i e L h
3 Q
> e}
S = 3 Sy o e sy ey e e g oy ey o e g o ey ey = c
3 —
o i
. ©
>
% e e e e e e e e e e e e e e e el o mll
- N ©le
B
| .
o
N 3
1 e e e e T e ———t— ==
Y 8 $
L I -4 -— e
n br=]
o
o
o o = o =) =) Q Q o o o
o 3 o ~ © 3 < " N -
=t

1ybiam Aq seuly jusdsayd

/
f |
Nll-'-/
4
VY >

s
I.IV
e v
mr+lv

[ =4

N

Q)

al e s

ﬂ(r

8 -+

ol >~
S .
s~
QUIM

L n

1 s :
2 Ya
5 =
ST
=~ o

L

=)

W!.-

= o

2 =

o] o

al &

H

el o
-l o

al &

]

o

Z] v

o N

mGZ

ol ~J

GRAIN SIZE DISTRIBUTION

Project__SNDHO M1 SH COJ/LARE GOOPWINI W &

Project No. 213 - /73 . 200 Dote /S/28/0 Testes By__ M- spproved By

@ Golder Associates




US Standard Sieve Sizes

)
o
o -
o
. >
) )m
m )qq
2|° o
— m.r e ow Y " )
(=] — Ll
: A [<% o).
o n ol by o &
8 s UV
o L — [
. -
= + -
> B o
< -
. SO
- sol ¥
S === == == % o <
« 5 o W o
o ] S > o
8 |-+ 44+ E| |o = S
- A = £ QS n
g 11T i = e £ -+
~ c
r—u wl = ol
N el i == s T L -2
> Nl
v [72] O
(o] = c 0 m WP
- ot cnndiutensl st sdnsns) et wmoe sneuins s v v i e o b L Sy (gt (e——p—— -
N 2% | |3
—
(&) = -
o | = .
[ . (3
g £ o
~
(&1
4n e S S e S . e T S D === J.hL '
&
u@x - m o
3~ Eoto— o e R . S L L e T et Y r e e -
{2 o _ [ 5] ©
. o J 2
e o S| o L
o
3
N o
(& 2 —b
b o
- 8 4 1. G x
P B = = |3 5 o
[&]
[ =) o =] Q =} =] (=] (=] o o
o & © ~ @ 0 -+ 1 ~ -

1ybiop Aq Jeui4 juasssd

GRAIN SIZE DISTRIBUTION

Project. SNOHO M ISH COJLARE. GLOPWINI WA
Project No 913 - (175 200 _ 0ote '5/25/% Teated By__ME______ approved By

@ Golder Associates




US Standard Sieve Sizes

,l/
5 >
S NN
>
-3
> 1Y
o s S
»nl© 3 <O
]
clk 1~}
- | 5| <<+ .
o 1= 2=
° 0 = o O
gl > s
ol
o ~
o =+
2z -3
=) I I I - » o s <<
S — =i = . - rs
5% 2.9
8 -+ E g IM \ ..M
- / = .=
i v = © X s 4r.
@O - s
- . =
et . - a
? F=F=F=F=F=E uﬂﬂ@ﬂﬂﬂ.ﬂlnllnll == o |lo L
s el N Ic
= »n |9l
2 13 3
e e e e e e e e === = £ =18 =
o g ©
Lo o
o _—
- ¥ “
w = N
e C rw
e e e e e e e e e e e e e e e e e e o £
- -t
&
N -4 o
& ettt c
3/wa [=) ic -~
s L Wv N o
"y \‘ll|I|||||I-.|_||||ll|nu||.||||.|u.lhb|.l =i e e ml [3] -—
I‘I. O G [ (VY]
1]
| .
S
N o
o z
===k == \o
o
Y 8 3 1€l L b
) S I I I ~+ - 2 sl ©
O m] -J
Q
o
8 8 8 R 8 8 ¢ 8 8 @

3ybiap Aq asouly juediayd

GRAIN SIZE DISTRIBUTION

Project SNODHO MISH COJLARE. GOOPWIN W4

Project No__ /3.~ /(73,200 _ pota 5/22/%/ Teated By_ L E. pproved By @ Golder Associates




US Standard Sieve Sizes

—
(=]
Q
(=]
>
o
nl©
El5
ic
o >
o n
8
& A o B B e . o
5%
(=]
O pfnp —_— g g £ ©
L od \ m om
(=] et 1 . o = L.
brd P c
o] c—
© bE—betr—t—t—t——t— e g e S—
< " T1 [ =)
. ] N e
= v |1O1E
s S
[ B oy e e e e e e —_— == c 3
e c =
i~ o
L
o =2
0 p—
- [
7]
|
~ 1=
©
- (&)
-« e e e e e e e e e e e e o e oo
: I -]
e R e s ==
L od
. B
/IIllllllllllllluulllll{uﬂ“llllllﬁ..hulﬂ.ll L Bt o™
e L T 11111 et
- (6] o
o
3
N o
Y ettt ——
* (24
“ Q @
H 11 1T 1 e -
L
[+
(&
o =] o = Q Q =] o
o o © ~ 7] n - M m .Dl
-

ybiom Aq Jeuly jusdsey

)
J
- §
L~
< -+
P
—+
>
In N
c| >~ -
.0 o =
el S — A
<l 3 T
ol - /!
gl —_%
QD.’I\
22 -
P Y
- >
S
+PTV
-—< &0
<O
- 5
5
=]
=
<
=
N
=
prer)
Q.
[ Y]
o
sl ©
V.“
2
W
o
z
(n
gl v
ol b
o| o

GRAIN SIZE DISTRIBUTION

Project__ SNOHOMISH COJLARE. GOOPWINT W g

Project No_ 13 = /1 75. 200 pote /2%/%/ Tested By M E_____ approved By

@ Golder Associates




US Standard Sieve Sizes

e -
o
o |
Ny
N\ —
d N
o~
W. o N -
olO > v
o > s
c m c PAJ <t =
- i ol g
(=] - b4
= 5 m. V/C A\
ol § g -~
ol &= s —
Q o o DV.
Y4 f
> .
4 - w (g’
S = == o <@
o o - Na)
¥ -2 =
o c o < MW
8ttt El|s e 3
(=) J S I I I P4 =2 L ~J o 4
© )
o 7 £ R
M & |2 ~
11 n {o|E
o .l|.||||-||+\l,I|.I|I-I.||l!l.lll_'l.l.llll.l_ll_'l.l.lll.l n 3 WD.
« o m ©
- - L4
/| “1 =
(o] \.\ _-—
- )
3 3
| -l [
S = :
o
] . S N
~+ L Ly LS = o S Oy Ay £
&
: M o
e e e e £ N
. ] i
Sy S e e e e O =X = TNV T P S s S e ml Wu -~
S O I O I B 5o w
0
-
=]
N S ]
“l v
b EeEmEeEmeee p- o ~
ht 8 K gl 4 o
b - - 2 S J
o
o ~
o
8 8 8 8 8 8 8 8 8 @

1ybrop Aq Jeuly jJuedsad

GRAIN SIZE DISTRIBUTION

Project_ SNDHOMISH COLLARE COOPWIN L% g
Project No._Z13 = 11 75. 200 _ Dote “£/28/7/ Teated By E——____ approved By

@ Golder Associates




US Standard Sieve Sizes

o
Q
o
>
o
nlO
gls
- L
) =
o w
~ == y. Hd
v
4 -2
° c o
7 S T S S . . . E o
-— | m -m
o mn T 14 ——— .M Lo
@ y
[~ z
w = l‘llllllllllllllllll o e e o ol
/] MNoe
7 n |olE
o - o e s S ) S S s e S e s e e e et N LY
S c =
Q' s
L
I =
=} -
- .53
[72]
| .
o
o
(&
(SN S SN T SIS T S S T S Mg et e o el
2 L2}
e o o e T e T ey Syt SN WS M S S A c
%\ — = a—
°© i
N E
O B e e e S S S S B e e e e e o
- -+ S B s L - Olo
(2]
| .
s
N O
Y Bttt -1 [ Iy e e
z o o
by g8 |2
e e s R St Y e Y — a—— —— t—— an— -
v o}
(<]
(&)
o =} Q (= Q Q o
& & 8 R 8 8 & 8 8§ ¢
=t

Wybiep Aq souiy jussssy

\W’T

q/o.

>~ o

ln €

(\w
w..,

§| &=

8|S »

-

“&Dv -

8l.2 g~

—
o.wM
1/\,

+~ = _
e
sV 9

dp...la
Our

S & &0

o

E3

E3

s N

&8

<

o

[

a

| .

ol o

sl 2

()

Y]

2

95

gl ¢+ X

sl o

m}

GRAIN SIZE DISTRIBUTION

Project__SANOHO M1 54 NQ\hl\jGQb:\\?mx\L

Project No._Z13 = /1 75. 200 _ oote_"2/28/9  Teates By. P approved By

@ Golder Associates




US Standard Sieve Sizes

-
o
<
o
>
S
nlO
gls
- e
o =
o n
o
ST P
53
o
S |- 1 E o
- . = =
[o] e = L
(7<) '
7 £
w T e e e e S e S g e e === === o o
i NI
o) == n m
Q EEF=F=F=FoF=r ey e e e ° £ 35
= - 2 o
\\ (O =
2T =
\ 7
S
/ <
Q
& oo e e e e e e b e e e e e e e e e e
!
] nnv
N s e e e e e ]
JJW c
=4 ic
J _ =1
ove SV SRR R TP S N NN RN Sl N A N W O S S N N S
3 .\ Ay
S TP SO EPE SR HIE H N Olo
d
S
N o
Y ettt —3=
Y 8 $
i e o
L Bt O SN N A N I 2
o
&1
© o o Q (=] =] -] o o o
8 P © ~ @ O - » ~ -
Q

3ybiap Aq soul§ jusdiayg

/

D

)

¢ -~ SAN
P4+

)
drace o

,)

Description
SY3/2)
.{’ QV‘AVQ

Ohve gray (
(59

+voce

lp

Wp

WL

7.3

125

Elev. or Depth| W,

Boring No.

LG-5
29

GRAIN SIZE DISTRIBUTION

Project__ SNDMHO M ISH COJLARE. COOPWIN WA

Project No._ 913 = 1175 200 _ Oate_'5/22/%! Teated By__ M Approved By ‘

@ Golder Associates




US Standard Sieve Sizes

-— >
g =
(=]
> 9
X
(+
>
5 s -
nl© 3
Bl 3
3 Neo] c
- o ol ”
o = =4 :
o n 2 N
ol & &5
2.2 o
-2 VA
ajl -~ wn
o -/
o =
9Z 5
b1 1 1 1 [ | —+ < .
S e == = o N
5% PR
o)
shtd 4Lttt 1°8 1 | I
- = c o 4
3 ~ b = = L LY
= £
A - al
e i i 5 i i B ® |o =
L~ N cC
K= B T Sy S T oy ) oy ey ey e sy ey s s e g ey g e = c . .m WD.
EE =5 | [5
(&) = -
° =
. = c
‘ 8 SN
- (& -
-« S e e e E Lo oy S L
-
7 Q
x H [ m
%\%113 D S S Sy Sy S T S S Sy ey e llllthm o tnnn -
ﬂ = LE | s
[} [ . a?
..%mw.lllllil == e e e e e e e e e e e e mll W -
¢ e Olg (1]
[2]
o
3
W o
O z o
b E s e e === == o , o
Y S 2 £
n 2 = 51 O
S o] O
(& ]
o
8 8 8 R 8.8 8 8 8§ =

Wybiop Aq Jsuly jusdiey

GRAIN SIZE DISTRIBUTION

Project_ SNOHOMISH COJLARE OO In s

Project No._ 913 = 1175 200 _ 0gta /28/%/ Tested By, {F Aporoved By @ Golder Associates




US Standard Sieve Sizes

y
= Py
[ T T Sy Sy S g Sy S e iy sy S S - e
o™
[=] W
o - — e
ol -+
@
.
-
-—
w = Illllf'lll\'“% g —f—
\\ -

o = \.\Hlllllllllllllllllllllllllllll
2 >
0 -
- N/
-« ”Wl-'.ll.[lllllllllllﬁlllll'll.ﬂ"ﬂhkhl g
L i
R e SN ==
]
e S o e e Sy S e g o = S = e e e
T S . —
N
b PR ey o = =y == ——
«
v -l -t

o o o =) o Q o =) Q o [~

o o o ~ D e - " ~ -

et

1ybiap Aq Jeuly jusdsayg

0.01 0.001

0.1

1.0
Grain Size in Millimeters

10

100

Fines
Silt or Clay

Fine

Sand

Medium |

Coarse|

Gravel
Fine

Coarse |

Cobbles

J

Q

2
A)
w X
"
2 9
-0

n\L/R

ol -

8l +

ol

Bl n o

ol _ >

$

>~
mg
o) )
.vmo.
= & W
OIT(\

o

E3

=

< -

=3

=

prer)

Q.

-3

o

RS
]

v,l

2

L

2|

o + — -

.WG3

o] -

GRAIN SIZE DISTRIBUTION

R —

Project _SNOHOMISH CQ/[LAKE GROPLWIN [ W4

Project No

13- 4178200

Dote I/ 25/ Teated By_AE________Approved By

@ Golder Associates




US Standard Sieve Sizes

-
o
o
o
>
S
mw Q
€ls
- i
o =
o wn
o
© FeE=F—F—F—F-F-F == o
~ - 5
%
(=] -
- —f— A
e 41 E| |2
g FHFT g 2|
\.\\ £
w - -t TrerT T = b Sndes nd b innte e Q =
N B
7 % O
-
© L s
- Iy
o
=]
3
‘Av.l-ll.|||l..'.l.ll.nll.l'.llll.lllll-l.‘l'tl.ll.'ll‘wﬂll.h"u
2 [}
oy c
SRR e e e e e e e e e e e et R
°© i
. 2
b4 e e e e e e e e e e e e e e e e e m .
ﬂl b oud -T G [}
0N
.
o
N 3
Y B ==
® o 0n
i = 2
n - 2
O
o

0 0 0 O O 0 o o
o @© ~ @ 0 -~ m m -

100

1ybiom Aq usuiy jusdisg

T
>
<
~Ns
P alv
ey
5| 1
2o~ o
i o O
gl v
a +(
7’\1
s 0t
o2
Tz v
o P
> 'y}
B
o £
-
=
=
= 0
\-’
L
=
Q
(@]
| -
o] o
g 7
> —-—
(3]
]
o
Z! (n
g-—.z
.WIJ.D
o -J

GRAIN SIZE DISTRIBUTION

Projoct—_ N OHOMISH CO J LARE GOOPWIN LW &

Project No._ 213 = (75,200  pete 8/28/7 Teates By, ML approved By

@ Golder Associates




US Standard Sieve Sizes

-
o
<
o
Y
S
% (&}
cls
- oy
) =
o wn
1
] s
& - - o
-2
S gl o
- o = £
- L
o =
w .
£
okttt -ttt 1.1 =, -
<+ 0 v
17 BNole
v n |8lE
4
7 Qo o
\ — M
L~ ©
=
o
e 2
v [ =]
) nw
R - e o e e e e e Coy Sy
Y \ 3}
[+ s}
b~ s Sy e =y ey oy ooy oy ey oy ey =y c
[2) g — — -y
i .
[
o L L. L L.t b Z
N ek = e S ST THE 2 m
E
0
| .
3
N
(&)
W e —=—=
2 o (2}
" 2 |3
e
<]
(& ]
o [} o o Q o o
o - ] ~ @ 0 4 3 & e

1ybiap Aq Jeuly Jusousy

-£ SAND
L

v
mzum.
R
5>~

ol
Al >
(Mo

> .

s v

R

!

1 2a

i JVs

—~ 0o

OS(
o
=]
=

Y
= S
L
pror)
Q.
QO
a
sl v
B B~

>
2
ry]
o
2l \n»
.nmv.n?
gl O
o

GRAIN SIZE DISTRIBUTION

*

Project__SNOHOMISH COJLARE. GOOPWIN I WA

Project No_Z13 - 11 75. 200 _ pote '5/28/7/ Testea By ML Approved By

@ Golder Associates




US Standard Sieve Sizes

-
o
Q
o
>
o
nlO
HE
- ic
o =
o 172}
=
© EcE=E=F ———t7s === [
o~ |
v
\ 5%
o
S { B I . E o
= = c
ol 1 s b
© M
£
3 i i < i i i i o |
4 N oIe
7 n |o
7 wn m
nn/v. e e e ) Sy T S ey i g anages ey g o S g oy ey c o—
S5 -
— A
'5) =
e =
g
]
3
- erllll.ll nu.l‘lll.ﬂjlh"h"ﬁ?llllllllll-lh
3 Q
-+ 11 1 T 1 1] —f et tmd c
%\ — | o mll
i
. °
P S S LS A R . K S 5 N A N 0 N 8
t
"
.
S
N o
| PY e e e s s e e g e e = e e
. 8 L
s . i - N
w bro]
o
o
) (=) =} =] =] =) o o o
o - @ ~ ) 0 <+ = & - -
=4

1ybiop Aq aeuyy ucou,ton_

j; SAND | trace .{gvgv€|,

Description

d m -

SILT aw
(cL)-

Ip

Wp

WL

sss| 24|13 1) | Olive gray (5Y %), CLAYEY

150

Elev. or Depth| W,

Boring No.
34

LG-5

GRAIN SIZE DISTRIBUTION

Project_ SNONHOMISH Co/JLARE GCOOLWIN [ W4

Project No_13 - /1 75. 200 __ pote “5/28/7! Testes By__ ML soproved By

@ Golder Associates




US Standord Sieve Sizes

’

f

0.001

SAND
_F grave

f

iC-

?

Fines
Silt or Clay
)

Hle

0.01

Description
5Y %/
4,1

grn)l (
yey St

=3 S S B - " s .
N ot 5 J
b -9
(=] o 0 d o M
] D Elle 21w
- = ic — o0
= D
3 -t —+ =4 SN~
- c
2 S o .
.l'l.ll-l.l'.ll-ll\’f o R e el S Sy e Smp— p— o o e 1t O dl —
P NoIe
y4 n |olE
o =% 3 = = « = WP
o~ - o £ ©
/ - 2 o
) = <
o -
- Q
A m Wn \4I.
/ 8 S
(&1
< l.m,\t S e e b e e e e e e e ek e o m
7 &
% c <
Y IS S o S e S e S ey e o et e e e e x| o c .
ey ~
N\ . — S| \o
. 2 <] W
L2) W"“llllllll""l'|||| e S e m.ll (4] —~—
. T 1 11 o
L -+ -+ Oleo W
o
g .
™ O m
ln
W= £ S S S e g e oy e === o
* o @ c { f)
¥ g8 |2 £l o @
n - — - e O
) m] -3
(&1
)
8 8 8 R 8 8 2 8 8 ¢
4

Wbiop Aq asuiy jusdiay

GRAIN SIZE DISTRIBUTION

Project_ SNDHO MISH COFJLARE COOPWINI % 4
Project No._213 - 11 75. 200 _ pate 5/28/7' Teated By P approved By

@ Golder Associates




US Standard Sieve Sizes

1
[=]
o
[ =]
P
o
@ 3]
cls
- i
o =
o 7
r
° -
m ‘Sugm, S S S, S S [ e e M m
e
(=)
& |- i . -+ @ E ©
s — <
o I 4 = b
3 D
. £
m et © —
N |2
»n |ole
Q EEE=E=E=E=Earat e === c Vi3
© G o
~—
/-5 |
o \M\ -
- - O
&
\
\\ nW
g T 5 S == S O R
S
2 —— [+
Y —
~ e e et e [ =
" — - — 3 -
=~ e L
1/ g
s o e e e e e e e e o e e e e e o] o
- -+ 4+ Sle
2]
| -
s
N o
¥ Bttt —== ==
Y 8 3
. - o
n e d L
[«]
o
=) =) o Q Q =] o o
m (-] -] ~ © [7s] - m N cOl
=

ybiop Aq seury jusdsag

RWCN
S O
S
R.l
N
G} ‘
n.Tl%
5|~ S
2| T+
.n/
Ca?D\/
gl =
ol I
/I\S
N
> ¢
s 1
SO o
o
278
S
=]
=
sl
=l 9
£
(=%
Q
o
S
| ©
s| o
m/
(78]
2
gl '
£ r
ol O
M

GRAIN SIZE DISTRIBUTION

Project_ SNOHOMISH COJLARE COQPWIN I W A
Project No._ Z¢3 - /178200 Onn.I\.N\N%\w\q'_‘an M E Approved By.

@ Golder Associates




US Standard Sieve Size§

-
5 S
P Mnn o
bV
o ) Q
o J o
nlO <
aﬂw - =9
c|l° c N\
5 = H el
[ =] B
ol>
Bl 2
1=} RN %
>N
y < O
1 S
e SO ’
S F=FFFF—FFFF++F++ e e D) 2 .
-9 7N
o o m O o (O
- 4L S
= L Bt = B\
@O
1 £
ok —+ . = e - _o
¥ 2z
»n |olg
w) o
o EcprE=F=t=p=b—t et =
o = oG 2 =
o ) — w
- Q
V] ¢ o N
LA o = M
- &)
M S S S B e e S S e s e e e £
. 2 . B
Lo ¥ o oy oy e e e e e o o T P I v -
N = = e | [ .|
SEvd E |
hed Ll L L L L] A 3
-8 e B e i Olo w
p
s
Y E=E=E == O S e - L e ol +
] -4
* g8 | £ El b
(e ] B s a -— oy s
e o I
(%)
[=]
8 8 8 R 8 8 ¢ 8 8 ¢
ybiop Aq Jsur4 jusosegd
GRAIN SIZE DISTRIBUTION
Project_ SNODHOMISH COJLARE. GOODWINI WA ) .
1u.a No 9131023200 _ Date_5/25/% Tested By M E aoproved By @oo_am.. Associates




US Standard Sieve Sizes

-
=3
Q
o
P
°
nlO
gls
A ad Mr o)
© =
o w
—7t
[=3
t=1 o e T S T Y e ==
b i
7 m m
o .
S E o
= ) = | |e
o £ . = L.
o vad
y £
=~ e e e e e S S e e -
- v 1= o o
’ NoIe
» |9|E
m it a3 i el o i i i " Sm—— g n S om
Q5 °
-
') =
o |4 -
- N Q
e
o
©
(&)
- e e e e e e e e e e e e e e
= - )
o 3
70/ - e S S I T e Py e ey —— -hlll_"lh m
= I
-
®
t ]
>
[ e e e e e e e e e e e e e e e e o o
. L 1 A | 8
— N g (&) Q
7]
| 4
S
N o
Y Bt === ==
2 o [ 7]
= S =
e e avelp— -
L2 o
o
[ &
o =] =] © (=] o
=1 - @ ~ 71 .w e M aOa e
pod

ybrop Aq asuiy jusdssd

z

5 3
N
>
HIT
N
-~ g

n\,Q

ol »

4 KPS

el T

Q’
>~ —_
am&
w\osw
R

o

> &
o ~n

al N
o

eI

= g

e N

E

£

o

Q

Q

5| o

s|

(4]

o

g

2| T

.mGlJ

mj 3§

GRAIN SIZE DISTRIBUTION

Project__ SNONO MISH Lo/ LARE. COOPWINIW 4
Project No._ 213 - /175 200 Dote_S/22/%/ Tested By_ ML approved By

@ Golder Associates .




GOLDER ASSOCIATES INC., REDHOND, L)

: ________________________________________________ t
ASTH D-1140/C-136 ! SIZE OF LARGEST  NININON NASS OF !
SIEVE ANALYSIS | PARTICLE SANPLE REQUIRED :

! ) 200g i
PROJECT SNOHOMISH CO/LARR GOODNIN/NA ! 7 500g :
PROJECT NONBER  913-1178,200 : I 15008 !
ENGINEER VEUKESIS ! I 20008 !
DATE 8/21/91 : 2 1900g !
TECHNICIAN W : 3 50008 !
REVIENER wo e :
BOREHOLE NOMBER *  LG-5 ' 16-5 X 16-5 ' 165 ' 16-5 ' 16-5 1
SANPLE NOMBER  » 21 1 2 ' 9 ' 30 ' )| ' 32 1
DEPTH (ft) Yoo 1 120 ! 125 ' 130 ! 135 ' 140 *
TARE HOMBER r R s DA ! SKY ! J ' N ' 1 1
TARE T (g) t L ' 223.13 ' 207.98 ' 107.17 ' 108. 56 1 114,84 1
WET WT + TARE (g) +  353.29 ' 1278.80 Y 1483.60 ' 909.60 t TV 146.1 t
DRY WT + TARE (g) *  304.02 ' 1193.90 ! 1396.70 1 78186 ' 892.10 ! 1352.1 1
MOISTURE (¥)  * 25.08 t 8.5% 1 1.3% 1 18.9% ' 6.4 ' 1.5% 1

.....................................................................................................................................................................................

¥ CUMULATIVE PERCENT * CONULATIVE PERCENT ¥ CUMOLATIVE PERCENT * CUMDLATIVE PERCENT # COMDLATIVE PERCENT ¢ COMOLATIVE PERCENT
* WEIGHT (g) FINER ¥ WEIGHT (g) FINER * WEIGET {g) FINER * WEIGHT (g) FINER WEIGHT (g) FINER ¢ WEIGHT (g) FINER #

.....................................................................................................................................................................................

TABE {g) +  107.33 1 224,97 ' 207.96 ! 107.22 ¥ 108,45 ' 114.79 t

v 10733 100.0%¢ 3 224,87 100.0%x ¥ 207.96  100.0% ¥° 107.22  100.0%¢ 3" 108.45  100.0%¢ 3" 114,79 100.0%»

7 v 107,33 100.0%¢ 2° 224,87 100.0% 27 207.96  100.0% 27 107.22  100.0%¢ 2° 108.45  100.0%¢ 2° 114,79 100.0%x

1 10,33 100.0% 1° 224.87 100,08 1" 207.96  100.0%r 1” 107,22 100.0% 1° 108,45 100.0%¢ 1° 114,79 100.0%¢

&+ 10133 100.0%x 3/ 224.87  100.0% 3/ 207.96  100.0% 3/¢" 107,22 100.0%% 3/¢° 108.45  100.0% 3/4° 114,79 100.0%»

8 v 10733 100.0%% 3/8° 224.87  100.0%x 3/8° 21464 9940 /8 112,87 99.2%+ §/8° 109,78 99.8%r 3/8° 14,79 100.0%«

Moor 10880 99.0% M 226,14 99.9% M 246.98 6.7V W 131.21  96.4%¢ M 115,96 99.0%r M 1746 99.8%x

O x 11665  95.3%x #10 230.83  98.6%r #10 HLEL 8T.9% a0 152,32 93.3% #10 125.94  97.8%+ #10 146.58  97.4%x

B0+ 14260 82.1%r 920 265.35  95.8%r 420 10285 58.4% 420 191.65  87.5%x 420 140,70 94.9%r #20 299.52  85.1%

MO+ 190,76 57.6%% #40 345.59 87.6% 840 120.70 12.4%¢ M0 35,95 60.2%% 840 006.68  49.2%% 140 869.90  39.0%¢

160 * 206,32 49.7%% #60 W13 B5.7% 60 1325.80 6.0%¢ #60 965.456  32.1%r #60 821.60 8.2%¢ 60 1209.60  11.6%*

MO0 v 22549 40.0%% 1100 961.20  24.1%x 4100 1338.96 4.9%¢ 3100 653.65  19.0%% #100 866.50 3.3% #1100 1287.90 3. 2%

1200+ 230,36 37.5%x 9200 1061.80  13.7X7 #4200  1353.40 3.6%¢ 1200 687.67  14.0%% 9200 870.90 L.7%0 8200 1301.50 L5

HEETS ASTH SAMPLE * 1 ¥ ! 1 X %
IZE REQUIREMENT? + WO X 1ES L TE5 ¥ LUt ' R0 ' 15 X
D10 /A D10 N/A LY 0.16 D10 /A ¥ D10 0.26 * D10 0.23 X

D30 w/k + D30 B/A ¥ D30 0.59 LR EL I 7 ¥ D30 0.38 1 D30 9.39 !

D60 /A ¥ D60 B/A % D60 0.8 X D60 N/A 1 D60 0.48 ¥ D60 0.51 !

Cu /A * Cu N/A t (o 3.3 ¥ Cu /A r Cu 1.8% ¥ (o 2.2 !

Cz /A ¥ 0z W LR | 2.56 r (2 WA r (3 1.16 t (2 1.30 %

M A A R R N R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R T R R
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EVE ANALYSIS

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

..................................................................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
....................................................................................................................................................................................

ROJECT SNOHONISH CO/LAKE GOODWIN/KA
'ROJECT NOMBER  913-1178.200

'NGINEER VELINESIS

TR 8/21/91

'ECHNICIAN HF

IEVIEWER Yo

IOREHOLE NOMBER *  LG-5 2
JAMPLE NOMBER ¢ 3

JBPTH (f4) r 1 '
'ARE NOMBER 1 1
'ARE T (g) T 1 %
IET NT + TARE {g) ¢+  1221.30 '
JRY NT + TARE {g) *  1096.80 1
I0ISTURE (%) X 12.6% X

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
....................................................................................................................................................................................

COMULATIVE PERCENT ¢

% COMULATIVE PERCENT *

WEIGRT (g)

FINER *

..................... " - 45 U8 4 N e o o L - W W 0 0 e AR O T e 48 A6 O R e O Y e e e L S L L e G o N e e T 95 O A e o o N A O 4 A e e B e o b W e S O e R A B0 e e O o e o

X
100.0%x 3"
100,08 27
100.0%¢ 1

84,152 3/¢°

81.1%¢ 3/8°

20,98 M
3.6%¢ #10
0.9% 120
0.5% 30
0.4%¢ 160
0.2%¢ #100
0.0%% $200

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
....................................................................................................................................................................................

....................................................................................................................................................................................

* WEIGHT (g) FINER *

TARE (g) *  107.80 L
E R 107,80  100.0%x 3"
VA 107.80  100.0%» 27
v 107,80 10003 17
&+ 107.80  100.0%x 3/4°
80 % 12357 98 /8
Mooy 28339 82.2%r M
HO ¢ 49750  60.6%x #10
B0+ 72894 3T.2%x 20
MO+ B67.00 23.2%t MO
860+ 920.40 17.8%* $60
FO00 * 962.60  13.6%% #100
R 2 987,30 11, 1% 9200

[EETS ASTH SAMPLE ¥ 1

'IZE REQUIRENENT? ¢  YES %
Iy » 0.054 X D10
D3« 0.61 * D30
D60 1.90 * D60
Cu 2 .18 (o
(s 1 3.63 LI ¥

oo e !
i SILE OF LARGEST NININON MASS OF :
i PARTICLE SAMPLE REQUIRED i
: "o 200g |
' ]| 500g ,
' ye 1500g !
: 1" 2000g i
H 2" 4000g '
i 3 5000g .
LG-5 X LG-5 ! L6-5 X
3 L 3 ¥ 36 L
150 ' 155 ' 160 1
¥-2 L DA ' H-5 X
103.01 * 101.44 ' 105.07 L]
1277.30 L 554.80 ' 798.8 x
858.40 1 449.98 L 180.47 X
99.5% . ' 30.1% 3 2.7% X
COMOLATIVE PERCENT * CUMULATIVE PERCERT * CUMOLATIVE PERCENT ¢
WEIGHT (g) FINER * WEIGHT (g) FINER *» HEIGHT (g) FINER #
23.13 L 101.47 L 105.16 ¥
223,13 100.0% 3T 101,47 100.0% ¥ 105,16 100.0%+ 3"
223,13 100.0% 27 101,47 100.0%0 27 105.16  100.0%+ 2°
223,13 100.0% 1° 100,47 100.0%¢ 1° 105,16 100.0%¢ 1°
223,13 100.0% 3/4° 101,47  100.0%¢ 3/4° 105.16 100,03 3/¢°
223,13 100.0%» 3/8° 104.72 99.1%» 3/8" 17147 90.2%+ 3/8°
231.06 99.0%x ¥4 120.92 .4n o £52.50 .65 M
9.4 95.2% 10 143.54  87.9%¢ #0 §90.91  13.3%x 410
300.86 89.7%x #20 164.61 81.9% 320 183,53 ¢.0%¢ 320
36539 8L.2% M0 aLn 68.4%% #40 759.04 3.2% 440
450.40 69.9%¢ #60 293.66 44.9% ¥60 163,22 2.3%% ¥60
528.4% 59.6%% 2100 347.56 29. 4% 2100 170.26 1.5% 1100
590.39  51.4%x 4200 311,08 22.6%» 9200 172.59 1.2%x #200
¥ L} ¥
YES X 0 ! LY L
i ¥ D10 N/A ¥ D10 1.60 D10
i/A D30 §/A 1 D30 3.30 1 D30
/A 1 D60 N/A L 9.60 L]
i/A x Co N/ L 3.50 t (u
/A t C3 WA LI 1,22 r

L6-5 ’

38 '

170 L

k] L
195.07 1
1071.60 X
626.38 X
103.2% 1
CUMDLATIVE PERCENT ¢
WEIGHT (g) FINER ¢
195.51 X
195.51  100.0%
195,51  100.0%
195.51  100.0%¢
195.51  100.0%#
207,02 97.3%
4570 95.3%¢
220,38 94.2%
226.60  92.8%«
285.21 90.8%¢
247,36 88.0%x
267.26  B3.4%x
29101 77.9m

X

R0 X

/A X
/A X
§/A X
/A %
/A %

---------------
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-----------------------------------------------------------------------------------------------------------------------------
.............................................................................................................................

PROJECT ONOHOKISH CO/LAKE GOODNIN/WA
PROJECT NOMBER  913-1178.200

ENGINBER VELI¥ESIS

DATE 8/22/91

TECHNICIEN ¥

REVIEWER

BOREHOLE NOMBER *  IG-5 L
SAMPLE NUMBER  » 38 )
DEPTR (ft) LI '
TARE NOMBER LI X
TARE WT (g) ! 195.02 L
WET HT + TARE (g) * 812.2 X
DRY WT + TARE (g) *+  530.94 ¥
HOISTORE (%) 1 83.7% %

SIZE OF LARGEST HININOM MASS OF
PARTICLE SAMPLE REQUIRED
L] 200g
1] 500g
KV 1500z
1" 2000g
2 4000g
3 5000g
L6-5 L 16-5
{1 L {2
185 ¥ 199
44 1 13
215.65 ¥ 253.62
1044.6 L 892.50
628.08 L) 549.10
101.0% ] 116.2%

-----------------------------------------------------------------------------------------------------------------------------
.............................................................................................................................

CUMULATIVE PERCENT »
WEIGHT (g)

.............................................................................................................................

% CUMOLATIVE PERCENT *

COMOLATIVE PERCENT *

CUMOLATIVE PERCENT x

----------------------------------------------------------------------------------------------------------------------------

......................................................................................................................

-----------------------------------------------------------------------------------------------------------------------------
.............................................................................................................................

¥ WEIGRT (g) FINER ¢
TARE (g) * 195.17 L
KA 195,17 100.0% 3"
P | 195,17  100.0%¢ 2"
R | 195.17  100.0%+ 1"
e » 195,17 100.0%¢ 3/¢4"
I x 197.32 99.4% 3/8°
Mo 205.92 96.8%r M
M) 3 216.52 93.6%% #10
L YA/ 229.04 89.9%r 920
LEUI. 243.91 85.5%¢ 140
p60 2 257.09 81.6%1 460
1o 270.38 77.6%¢ #100
p200 285.36 13.2%% 1200
HEETS ASTM SAMPLE ¢ 1
5118 REQUIRENENT? » §0 X
D10 *8/A t D10
D30 /A T D30
D60 *§/A % D60
Cu /A t Cy
Cz /A t (s

FINER * WEIGHT (g) FINER * WEIGHT (g) FINER ¢
¥ 215.87 L 253.93 !
100.0% 3” 215,87 100.0% 3" 253.93  100.0%¢
100.0% 2 215,87 100.0% 27 253.93 100,03+
100.0% 1° 215,87 100.0% 1° 263.93  100.0%
100.0%% 3/4° 21587 100.0%x 3/4° 253.93  100.0%
97.6%x 3/8° 215,87  100.0% 3/8° 253.93  100.0%x
.10 u 225,89 9T.6% M 5.4 9.5m
§2.1% 119 239.80  94.2% 410 740 98.8%
90.9%¢ 420 765 92.3% 020 262.34 972
88.7%% 440 253.20  90.9% #40 268.14  95.2%
84.5%¢ #60 266,34 88.2%¥ ¥60 1.8 91.9%
18.2% 4100 28406 83.5% 4100 292.14  81.1m
10.6%+ %200 310.06  77.2%x %200 LT 80.4u
1 1 %

L §o X §0 L
DIy §/A LS L T X

Y D30 NA LI T L

£ D60 N/A x D60 N/A X

¥ Cu MR Y Ca ¥ X

¥ Gz WA ¥ Gz W/A 1

----------------------------------------------------------------------------------------------------------------------------
.............................................................................................................................



Type of Test L L L (A8 Nst. MC
Container # 5 /Q zg %r E
Number of blows >6 Lﬁ? 19 (0 25
Weight of sample wet + tare Yo, 67 Y1,2% v3, 07 9L.%7 Bﬁ'z 0_
Weight of sample dry + tare 3?,3-7—- 38, 12 139,42 (//, ;&5— 32, 75
Weight of water
Tore 2603 |25.07 | 260 |25 {) 2520 -
Weight of dry soil L : .
Wéwrwntent% A9 L3 F 023429 Zj,g 0. |
Type of Test L PL Borehole # - [ G —&
Container # ///0 - ///2 Sample # - 3‘/
Weight of sample wet + tare ’ég, // %8'. Sc7 Depth Iso’
Weight of sample dry + tare 32,7/ 22,08 Liquid Limit 24
Weight of water . " ‘ Plastic Limit / _77
Tare LIRS 2y, 2| Plasticity Index ] ]
Weight of dry soil ' Moisre Content ss S
Water content % ! 2 ,g 12.7 Liquidity tndex ' '3}% .

$ o8 =

: 2

Zq [CD] N ::
227
: ’glb:os 10 15 2 25 % 35 40 45
Number of Blows
Sample Description Oh\,e 3VQY ! sy VL) . CLA\,EY S) L
ek T SAND “Alee § gravel [CLY .
ATTERBERG LIMITS, ASTM D4318 i
:.,;"’: "o 5&?‘?? ?;\ % C {)b’al/ L %f"fj 73} @[,LMA Tested By 21— Chaecked By ‘MA @Goider Associates




Type of Test w LL (18 L Nat. MC
Container # WA 271 29 2%
Number of blows 28 177 (2~ 22
Weight of sample wet + tare 17, gé 28 /-(5' %9.'70 #3'06
Weight of sample dry «+ tare 33. [/g 32, 73’ ‘77439 27041-0
Weight of water .
Tare 25.2) 26.09 |24.6% |2V¥. 9%
Weight of dry soil :
Water content % 52 é 53.7 jéh7 &5 ,é
Type of Test PL PL Borehole # LG -5
Container # 17/%/ 1) o4 Sample # . 8%
Weight of sample wet + tare Ul 1%2 4l,5Y Depth 70!
Weight of sample dry + tare l/,o.y-o 7 40&/ Liquid Limit [/q
Weight of water - . Piastic Limit / 2
Tare 5¢ ¢7 |3%9. 97 Plasticity Index 23
Weight of dry soil _ * Moisture Content 032,
Water content % /6.1 16. ] Liquidity index oy 6
A ND
N
Sg 74 S
. s N
: <l By

\q :

L(’} 7 ™

qfs 10 15 » 25 ™ 35 40 45 S

Number of Blows
Sample Description 0' ve O\\‘ex (SY Z/C\ ) LTY CL A\/ ¢
A gangl dwwce £ qrqv() {L L\
ATTERBERG LIMITS, ASTM D4318
Projec oI (kT 43110k CC Lolfe Ceco Ay /LA

Project No.

ci3 - /28,280

bue 2775757 7 teuiwity LZL

Chacked By _jﬁ)____. Golder Assoclates




Sample Description Medium

Type of Test L L L n Nat. MC
Container & 2 10 7 /2
Number of blows 8 , , Y / 9 33
Weight of sample wet + are 9227 | YyB¥2 | 40,52 | ¥4.65%
Weight of sample cry + tare 2. 21 372.79 3., N 349. 24§
Weight of water 7
Tare 24,65 26, 1Y 25,11 2509
Weight of dry sof 1207 (2,65 i 19,16
Water content % 6. % Yy 5 40 %9
Type of Test P PL Borehole # LG- S
 Container # 5/ y 1/%/ Sample ¢ . 40

Weight of sample wet + tare [“/; ‘.& [L/JA, 0 3 Depth /&0
Weight of sample dry + tare 19,14 bo, VA Liquid Limit Yo
Weight of water _ Plastic Limit Y
Tare 29,57 3‘4,‘/:} Plasticity Index 2¢
Weight of dry soi 5G9 T Moisture Content 21,9
Water content % ,({, | Jy, | Liquidity Index 2) 6

Y ]

%: \{6 C\) \l\
£ us
\‘\

‘e nN

‘{0 PN \\\

32 s 10 15 20 25 o l’\:s 40 &5 SO

Number of Biows

aray [n5) SILTY cLAY

come c—_(\l 40 nol 'ﬂm.é-f %r&v'el,(CL\j.

ATTERBERG LIMITS, ASTM D4318

PrOTOT S V1))

@ Golder Assoclates




Type of Test L L iL L Nat. MC
Container # {10 2l 7 25 %%
Number of blows 2_9 | 2 - ] D / Q
Weight of sample wet + tare 26 $9 | 40, 2] |3 Y36 34,4%
Weight of sample dry + tare 3:"‘57 3&'\, [‘/ 33. ?g 3_;:{3
Weight of water
Tare 7c iz | 262 | 24,67 |25.95
Weight of dry soil
Water content % 24, 9 Y&. < \7 7‘. % 4// 0
Type of Test PL PL Borehole # .G -C
Container # //g/é /7/2é Sample # ./
Weight of sample wet + tare 5,82 | 4yl yz Depth 18!
Weight of sample dry «+ tare 37, /g ZQ. 64 Liquid Limit 4// .
Weight of water ' Plastic Limit / q
Tare 24,44 24 7Y Plasticity Index AF
Weight of dry soil ) Moisture Content / o/, O
Water content % / 50 /3, 2 Liquidity Index 3. 2
Y4,
: . ~]
=
§uso T '
. N }\
13.q \\\ +
41.0 ® -
5%05 10 15 25 :; 3 40 45 %0
Number of Biows

Sample Description O S|
Some T sanol' droce ¥ qmm‘

livue o ey (5)’41//) SILTY CcLAY,

(L.

ATTERBERG LIMITS, ASTM D4318

Project
Project No,

Seghems >\'\ f.

/Lk c-aadwm j[N/i~

Se 5. 1 72

ks Date

Testad By k=

VAN -4

CheckedBy _\WC7 Golder Assoclates
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LDER ASSOCIATES INC., REDNOND, WA
e cmreneececscicscccraremcnrca e :
T8 D-1140/C-136 IR OF LARGEST  NININDN HASS OF :
BVE AMALYSIS ! PARTICLE SANPLE REQUIRKD :
. ! 1o 200 !
DIECT Sholiowiishh COD/Z“‘Q Grodwin/wh- ! " 500 !
DJECT NONBER 9/ -1178.200 ! I 1500g :
SINEER Vori : I° 2000 :
I} %ﬁi’ ! s 1000g !
SENICIAN 3 ! 3 5000g !
T1ENER N4 R R L L L T OTEE SRR, !
i i i RERE pmn e PIURUELE s R jpni :
PLE NONBER % _ ) ! 2 ' . 5 3 6 3 2z $
T (ft) t 0-5" t ~5.9 ' [6'-1% t 20.0 -21.§ $ 25.0-25.9 s 30.0-70,9 %
s g st g R g oo P B et i R B :
i (g) t (068 t . 735,89 1 155,35 ' 15 372 $ 161.55 8 152.2% s
INT 4 TARE (g) ¢ _834.O 3 T—"éﬁs-z,zg 1 54]. 52 t 168.57 t 521,50 ‘1 539, 3/ '
[N 4 TORK (g) ¢ R06.6 s 42, g4 ' 177 1 72461 $ 51-5% ' V70,48 t
STRE (%) ¢ (] : m $ ) ? ] t iR : IR $
e CCMLATIVE PEICDNT ®  CONVLATIVG PEICDNT s CONDLATIVE PRECENT s COMMTLE phicems s COMDLATIVE PRECINT ® CONOLATIVE PERCENY ¢
& WELIGHT (g) FINER NEIGET (g) FINER ¢ WEIGET (g) FINER ¢ NEIGHT (g) FINER ¢ NEIGHT (g) FINER ¢ _ WBIGHT (g) RINER ¢
TARE (g) ¢ L@E v [23.35 4 2 v 532 1 Mé 3 v 15226 '
v ] 0 o ms ¥y _ 1 gmer oy R 3 | Eme ¥ Rt 3 | i
s __ |  mRe 2 _ TR R 22 [ gms 2 gRR ¢ 2 IRR
Pos_ L omer T ey BRI iee oy bR 1 ._%: BiR ¢
W8 17536 MR, ¥ BRI e & mea BREI [ s
W 223295 ms I G336 BB 23/ JLST27 ERRCIE )S Ao RRRt 38 mRs3/e __ | IR
M. 129), 90 Rt o zgﬁz% T % RS W )92) 52 IRt M L2- (R TR BRR ¢
nm +373.79° R0 24/.7 ERR # 110 BRESI0 ZO3FS BR800 O  EREM) USg-gf B S
s Y3o.2Y e 07 _ BRI0 27).32 R I0 275,54~ KRR ¢ 020 ERR £ 920 /2542 IR
[T VAT X I R T) . BRR M0 @27/ ERIM) YPF.SZ  KRtM0 Z745.97 IRt MO S66:57 Mt
0 ¢ LTA2Y  ERR ¢ 460 ges— BRI Y7, ¥F IR0 G3LF7 IR0 ZT75- 77— IRkt N6 6-77 IR
O 2743, 2% IR0 3Q2. 0 EMMIN0 SDF o2  ERR ¢ 4N e 7L BR300 ;gzzzz ERR ¢ $100 ERR ¢
10 2 263.2] MR jeo7. 72 ERE NN £7Z X3 ERR* A0 DfC3  BREONS0333 MMt 2237 e
st HIRE s I L s s :
| REQUIRENENT? : - t - t - t - ¢ s
SYRPISIT L s s I s o :
D0 s £ 3 00 00 . $D0 t
D0 ¢ __ 00 __ YO0 wDR0 $060 000 '
Cu ¢ IRR  Cu 1] t e .M t Cu BRR t (y ERR t 0 M $
Gz ¢ [{1] t )] s 2 (4]} t (2 mo 10 KRR s (1 41 $

»»»»» l!lll"\l.l.'..lI0lI0..Olll‘“'"".!_l!!"II"ll‘ll‘I|'ll.n'll.l.|.|.|lnna.....n....n...'AA-AAAAAk-AA‘-nl.-A~

---------

.............



{ CD -l
ILDER ASSOCTATES INC., REDNOND, W ‘ b\ '
.' : """"""""""""""""""" essenesee. |
T D-1140/C-136 : | SIIE OF LARGEST  MININDN MASS OF :
IVR AMALTSIS : ! PARTICLE SANPLE REQUIRKD :
! 1o 200g !
0IECY Snahom iof, Co /Lol Gondvin/ W/ L 500 !
OJECT NONBER ~ 913-1178 200 ! e 1500g !
GINEER Vaimenris ' ' I’ 2000¢ i
(§ g éwm/ ! 2 1000g !
CENTCTAN M ! ¥ 50008 !
TIENER X b !
iiﬁéiicﬁbibiioa.iu;—td‘-:? ----------- i ------------- N .n.u.: ---------- i ------- Z‘d:'{" ----------- i ------- ZZ’..:-& oooooooo i..."..t.G.;'.s;:‘ -------- ;"""'I’G.L'S’." ----------- i
PLE NONBER 3 @ ' ) ' 10 / $ /7 ' 3 s
M (1ft) $50.0°360 ¢ Joo-4no ' 46.0-460 4 20750 v 307559 v goo-de, '
s UTRIE R SR R R s Ee .............. R g ‘ .......... PRI :
kWt (g) 2 /52,99 s 1509y t /52, 2;5__ 1 160:98 $ /59, t IS8 32 3
DAY+ TARE (g) ¢ Y40}, s SH6. 12 ! o2, 3¢ t 509, 33 : 532.7 t 47530 t
[ NT 4 TRE (g) 8 437.99 t 0.6 t 586.2(_ 3 Fyy.52 $ 5/%.66 $ 459,87 $
SIRE (%) ¢ In $ 3R : £RR ? ERR 3 £Re s ERR $
""""""""" i'éﬁﬁmiiif'é&ié&ii’""""éiuii:i&iiii"éiié&iai'i"""'éﬁ&dx’.&iiﬁ"i»éﬁékh':"""'éimdi,&iii&"é&ié&iui';'”"“ébﬁ&i&iiéi"i»&éé&ﬁi'i'"'"'éd&bt&iiﬁ"bﬁﬁé&i&';
* NRIGH? (g) RINER ¢ NEIGH? (g) FINER * WEICHT (g) FINER ¢ WEIGHT (g) FINER ¢ WEIGHT (g) PINER # WEIGHT (g) FINER
MRE (g) ¢ /52 s ) s s léﬁf_z t  ISiye v YSET '
ot EBR ¢ 3 BRR ¢ 3 Rt 3 gmR v 3 I | | N I ERR &
ot mre 2 s 2 Rt 2 | g o2 q: RS 2° BRR 8
L N BRRY 1T R 1© | g of R 1° ERR ¢ 1° KRR 8
s __ ERR ¢ 3/4° v BnR 8 34 —5— BRe3s | g BRI | s
ey | sy | By L g ERR * 3/8" Ry _ [ e
T I T TR ' R YT 136,73 s R e MRS M IR
"n s /57 MR UF3.20 - ERRSMO0 Y2, 26 KRR ¢ A10 BRI o oY mmes0 IRR
1 ot /95, ERR ¢ 920 ys B 240 UP5 %7 RN s /73 W0 [o%Re  BRR® AN KRR #
" 32 5 _ KRR 3 M0 BRaM0 27 50 ERRrW0 Q9¢28 KRR MO J2Y YT BRR t 04 Z%ZQ—Z ERR ¢
B0 $707:05 IMI0 <557  EMTIG0 SOY5Y IR 4 050 70 IR0 3F¥3.2D  RRR L IRD , B8R +
TR 26 __ BRYN0 Z272.0%  LRA00 S32.62  ERR ¢ 4100 , ERR t 3100 Y78 ERR ¢ $100 . ERR ¢
10 2L BB 0200 ¥39.07 KRR N0 SSY.L2 KRR ¢ 4200 . ERR * 8200 ERR * 3200 #£36./Z2 M
j s R P T T :
| REQUIRBNENT? & _ : —_— 8 —_ - t —_— t —_— $
........ T T T s T Ty
D0+ s00 w0 'O $D0 $00 3
D0 & ___ 'D60 . $D60 060 $060 'e0 '
Co ¢ BRR ¢ Oy £8R t (o ERR t Cu ERR t Cu ERR 8 (u ERR $
0 ¢ {1 t - {1 s (3 5 t (2 m “ % (2 I8R ' (2 188 '




LDER ASSOCIATES INC., REDMOND, WA

L ' 1
! [ttt i bbb A LI 2 1 {
M D-1140/C-136 ' SIZE OF LARGEST  MININON MASS OF !
[VE ANALYSIS ' PARTiCLE SANPLE REQUIRED :
_ ' ! 1o 200g A
NECT Suobgurish [Lake Guodwin Jwih ! " 500g :
WECT NOUBRR  5)3-1/78.700 : I 1500 :
1INEER Vaimesss H I 2000g i
i EVENTEY, : 2 1000g :
ANICTAN _ME : ¥ 5000g |
'TENER ﬁ? < o :
LRI R A L R gt g I i i
IPLE BONBER 3 _ s 2! ! zt ' 29 ' 25 ' 26 s
W (1t) ¢ Xow-80.3 ' 850-85.9 ' 90,0-9%.7 ' /00 s 05 s /1,0 '
’l“"n ....... .-_:7—’ .............. ‘ ........... M .............. ‘ ........ /oo ............... t ........ P& .............. ‘ ....... C ................. t ......... 5-"
BT (1) t 125.%) 3 62,62 t 229§ t (87:50 $ 222,6? 8 (35,86 s
“HT 4 TABE (g) ¢ 309.56 t %597.9% ! ¥0%,92 1 /289 t /1965 t 707,85~ %
NT 4+ TARE (g) ¢ 200,91 t 257.09 t 9% $ 953, 1 $ 1764.9 t 4.9 3
STORE (%) ¢ £88 s 17! 1 ke s ] ! ] ' ] $
""" € CONLATIVE PERCDN 8 "éﬁinii.iiiii"éiéé&ii"i"""'éb&bhiiﬁ"éiﬁé&i«i';”""'éinidi&iiﬁ"é&ieé&ﬁi';‘;“"'éiuii;i,siiii"éiizéii«i’i“'""éb&diiiiﬁ"éii&&h';
* NBIGH? (g) HINER @ NEIGHT (g) FINER ¢ WEIGHT (g) FPINER @ WEIGHT (g) FINER WEIGHT (g) FINER ¢ WEIGET (g) FINER 8
L (g) ¢ JGZ.CP : 62,6/ 1 77. %% t 1353 ey lo2.03 ' $
ot ___ ms ¥ BRR® > gty BRR & 3 iR 3 ERR ¢
| BmRs 2 RRR® 2° ___ ER® 2 g2 Rt 2 ERR ¢
s ___ ms 1 BRe 1° g g MR 1 Mt ot ERR ¢
W& 2203, %7 RN BR® 34" ERR s BRR ¥ 34" - mmRe BB 4
W 2226/ RN Wi IR 38 92,52 BN JT:LZuzo IR*3/8" 102.7% IR 838~ ERR ¢
W 224975 IRt N /_o_{z-{zg BRe W F2.97 et M 1946 mRt W 1)2. 77 WAt W J3Z-7Z  Ims
M 2272, 72 R0 /52:66  MRM0 FS 7] ERI0 19(.,07 BRRE0I0. 116,94  ERR$I) /5" 5B #
0 129440 BRI /9524  MRIN 40,32 KRN 4799 R4 125¢9 mrin /63. - DRt
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