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Mr. Ken Miller

Snohomish County Public Works Department
Solid Waste Management Division

2930 Wetmore Avenue

Everett, Washington 98201

Dear Ken:

Our Hydrogeologic Study report for the Lake Goodwin Landfill accompanies this
letter. A copy of the Water-Vel program documentation and diskette by In-
situ, Inc. was sent with our draft report. Four monitoring wells were
installed at Lake Goodwin Landfill in this investigation. The monitoring
wells were completed in an advance glacial outwash aquifer, at a depth of
about 100 feet below ground surface. This was the first aquifer encountered
beneath the site. Driller’s logs for water supply wells in the area, on file
with the Department of Ecology, indicate little use of this aquifer for water
supply purposes. Most groundwater for domestic supply purposes is obtained
from a significantly deeper aquifer.

Groundwater samples obtained from the monitoring wells did not indicate any
parameters exceeding health-based drinking water standards. However, well
LG-3 approaches the MCL for nitrate. A minor leachate impact may be affecting
well LG-4, located at the northwest corner of the landfill, although addition-
al monitoring will be required to confirm this. The possibility exists that
leachate-impacted groundwater may be passing beneath the north end of the
landfill, between wells LG-3 and LG-4. A recommendation is included for an
additional monitoring well in this location.

The Water-Vel program by In-situ provides a model for updating groundwater
flow direction and velocity. Additional instructions for the program are
included in Appendix D of the report.
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The Converse Professional Group



Snohomish County Public Works Department
Solid Waste Management Division
89-35228-10

July 8, 1991

Page Two

If you have any questions on the report or use and application of the Water-
Vel program, please do not hesitate to call.

CONVERSE CONSULTANTS NW

John J. Strunk
Hydrogeologist

Mw.l»(;u\

Erick W. Miller
Project Hydrogeologist
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Converse Consultants NW



TABLE OF CONTENTS

INTRODUCTION
Purpose and Scope
Facility Description

REGIONAL SETTING

Physiography

Surface Conditions

Climate

Regional Geology

Regional Hydrogeology
Deep Aquifer
Intermediate Aquifer
Shallow Aquifer

SITE CHARACTERIZATION
Site Geology
Groundwater
Advance Outwash Aquifer
Groundwater Flow Direction
Aquifer Properties
Groundwater Velocity

GROUNDWATER QUALITY
Water Quality Standards
Background Conditions
Groundwater Quality
CONCLUSIONS
RECOMMENDATIONS

BIBLIOGRAPHY

Converse Consuitants NW

Page No.

NN A W WwW NN YN [ = I =)

o

10
11
12
13
13

15
16
16
19
21
22

24



Table of Contents (continued)

Page No.

TABLES

1. Water Wells in Vicinity of Lake Goodwin 5

2. Monitoring Well Completion 9

3. Static Water Elevations 12

4. Field-Measured Parameters 16

5. MFS Monitoring Parameters - Analytical Results 17

6. Summary of Priority Pollutant Analytical Results 18
FIGURES

1. Water Wells in Vicinity of Lake Goodwin Landfill
2. Groundwater Elevation Contours

3. Geologic Cross Section A-A’

4. Geologic Cross Section B-B’

APPENDIX A - Monitoring Well Installations and Boring Logs
APPENDIX B - Aquifer Tests

APPENDIX C - Laboratory-Reported Analytical Results
APPENDIX D - Water-Vel

Converse Consultants NW



-1-

INTRODUCTION

Purpose and Scope

The purpose of this investigation was to evaluate hydrogeologic conditions
beneath the Lake Goodwin Landfill. Four groundwater monitoring wells were
installed around the perimeter of the Lake Goodwin Landfill between October
13 and October 30, 1990. Final written authorization for this work was
received on September 5, 1990 as part of a contract for hydrogeological
services at five Snohomish County solid waste facilities. Existing geologic
and well log data for the site vicinity was reviewed in a previous Converse
report "Groundwater Monitoring Plan Lake Goodwin Landfill" dated August 31,
1989. That report included recommendations for monitoring well locations and

construction.

Facility Description

The Lake Goodwin Landfill is located immediately west of Frank Waters Road in
northwestern Snohomish County, about 1} miles northwest of Lake Goodwin and
about 51 miles south of Stanwood (NE}, Section 20, Township 31 North, Range
4 East). The landfill location is shown in Figure 1. The 1andfi11 is sited
within a former County gravel pit. Waste disposed at the landfill reportedly
consisted of municipal waste, including garbage and demolition debris, and
some industrial waste. Debris filling at the site was terminated in Septem-
ber, 1982, and final cover placed during 1983. Apparently, the bottom and
sides of the gravel pit were not lined prior to the start of filling, nor were
engineered leachate or gas collection systems installed. Monitoring of
groundwater quality directly beneath or adjacent to the site borders reported-
1y was not performed prior to this investigation.

Converse Coﬁsultants NwW



-2-

REGIONAL SETTING

Physiography

The Lake Goodwin Landfill is Tlocated on a rolling topographic upland with
elevations ranging from about 320 to 370 feet across the site. The upland
surface is occupied by seven lakes, of which Lake Goodwin is the largest. The
nearest lakes to the landfill are about 1/2 mile to the west and south. The
area surrounding the landfill vicinity is primarily used for commercial forest
production; however, population of the Lake Goodwin area is rapidly increasing
as the land is subdivided into residential properties.

Surface Conditions

The footprint of the existing waste mound covers about 11.5 acres. In most
places, the landfill cover is fairly well vegetated with grass, clover and
weeds. A few Douglas fir have naturally reseeded in the fill cover material
near the edge of the site. Small areas of bare, eroded soil occur on the
graveled access road that crosses the fill. The site is surrounded by second
growth forest on all sides except on the east and north, where the second
growth has been clear cut. Some rutting of the landfill cap occurred during
drilling operations. The County has plans to back-blade and reseed the rutted
areas and continue maintenance of the existing cap.

Surface water was not observed at the site, but Timited areas of intermittent
surface water probably occur in closed topographic depressions during the
wetter months of the year. Reportedly, leachate seepage was observed on the
west and northwest perimeters of the landfill in 1980. While staking the
monitoring well locations in August, 1989, probable leachate stains were noted
on the ground surface in a drainage swale Tocated on the northwest side of the
landfill. It is recommended the County consider analysis of leachate com-
ponents if surface leachate seepage is observed again at the Tandfill.

Converse Consultants NW_



Climate

The Snohomish County area enjoys a maritime climate tempered by winds from the
Pacific Ocean. Average annual precipitation measured at Arlington was about
46 inches for the 34-year period from 1951 through 1985, with most of the
rainfall occurring between October and May. Mean annual temperature measured
at Everett is about 50°F with a mean monthly low of 38°F occurring in January
and mean monthly high of about 63°F in July and August.

Regional Geology

The Lake Goodwin Landfill is located in the Puget Sound Lowland physiographic
province, which is bounded to the west by the Olympic Mountains and to the
east by the Cascade Mountains. The oldest rock units in this area are pre-
Tertiary metamorphic and igneous complexes consisting of greenstones,
quartzites, schists, marbles and gneisses, into which granitic and some basic
igneous rocks have intruded.

Overlying the pre-Tertiary complex along the west flank of the Cascade Moun-
tains is a discontinuous zone of sedimentary and volcanic rocks of early
Tertiary (mainly Eocene) age. Slightly younger Tertiary (Oligocene) sedimen-
tary rocks outcrop locally in a bank 2 or 3 miles wide along the east edge of
the Puget Sound Lowland. These rocks consist of medium-gray siltstones,
yellowish sandstones, dark conglomerates, and light-colored shales.

Unconsolidated deposits, generally of glacial origin, overlie the Tertiary
sedimentary bedrock. Minard (1985) reports exposures of coarse sand and
gravel deposits, informally named Olympic Gravel, are present at the base of
the bluff near the mouth of the Stillaguamish River Valley and overlooking
Puget Sound near Kayak Point. Wood is Tocally present in the top of the unit.

Glacio-lacustrine clay and silt rest immediately above the Olympia Gravel, and
in some locations, immediately overlie bedrock. These materials consist of
a series of hard, evenly bedded brown and gray silt and clay, with thin sand
and gravel beds. Peat occurs Tlocally in the lower part of the unit. The
materials were mapped by Minard (1985) as pre-glacial "Transitional Beds".

Converse Consultants NW
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Above the silt-clay transitional beds, a sequence of deposits related to
Vashon glaciation occur. A typical glacial sequence includes, in ascending
order, glacio-lacustrine clay and silt, the advance outwash (sand and gravel
meltwater deposits in front of the advancing glacier), glacial till (highly
compacted "concrete-like" material that was deposited and overridden by
glacial ice), and recessional outwash (sand and gravel meltwater deposits Teft
by retreating glaciers).

Regional Hydrogeology

The approximate locations of wells on file at Washington State Department of
Ecology or compiled by Newcomb (1952) are Tisted in Table 1 and indicated on
Figure 1. With the exception of the George Elder well (20G) located near the
Tandfill, the well locations were not field checked. Copies of the driller’s
logs for the wells shown on Figure 1 are included at the end of Appendix A.
In our opinion, many additional drilled wells exist in the project vicinity
but records for these wells are not publicly available.

Deep Aquifer

The regional aquifer of common beneficial use indicated by the well Togs in
the landfill vicinity is found in the lower section of the Transitional Beds
and the underlying Olympia Gravels. Groundwater in this aquifer is apparently
confined to semi-confined by the silt and clay units of the overlying Transi-
tional Beds. The Transitional Beds as a whole are relatively impermeable but
include water-bearing sand and gravel interbeds.

Static water Tevel elevations measured in wells producing from the Transition-
al Beds/Olympia Gravels vary from about 200 to 300 feet in elevation east and
northeast of the landfill, to about elevation 10 to 50 west of the landfill.
This data indicates a generally westerly sloping groundwater gradient toward
Puget Sound.

Converse Consuitants NW



TABLE 1
WATER WELLS IN VICINITY OF LAKE GOODWIN LANDFILL'"

Date Depth Depth to

Well Number Owner of Record Installed (feet) Water (feet) Interpreted Completion Zone / Remarks
Section 16
16Q1 Don Paquette 5/21/82 131 85 Transitional Beds (?)
16Q2 Schead 4/6/87 159 -- Transitional Beds (?)
16Q3 Bonnie Christianson 3/30/87 161 -- Transitional Beds (?)
16P Duneoin Industries --- 160 127 ?
Section 17
17D Andrew Folden --- 15.6 13 Till / dug
17E A. Bustad 8/22/88 156 134 ?
Section 18 :
18E1 A.H. Reinecke --- 225 187 hardness reported of 130 ppm
18E2 H. Peterson 5/21/87 210 158 Base of Transitional Beds (?)
18M William A. Murrary, Jr. 6/10/81 230 126 Olympia Gravels (?)
18L Earl Bivins 11/17/87 495 230 ?
Section 19
19A Nina Randle 1/24/76 406 -- ? / 16 1bs methane shut-in pressure
reported at 300’
19G1 Bud Wessman 8/16/79 315 211 Olympia Gravels / wood 220-300’
19G2 Versel Nance 9/16/79 329 220 Olympia Gravels
194 Jim Grandon 8/17/84 315 251 Olympia Gravels

“Sources: Well logs on file with Department of Ecology and Newcomb (1952).
Well locations were not field checked.



Table 1 (continued)

Date Depth Depth to

Well Number Owner of Record Installed (feet) Water (feet) Interpreted Completion Zone / Remarks
Section 20

208 William Sinn --- 16 9.1 Till / dug

206G George Elder 8/27/82 301 270 Olympia Gravels

20K Elliott Tanner 4/20/88 409 342 ?

20Q Robert Hiatt 12/1/80 238 195 Transitional Beds
Section 21

21F --- --- 23.1 11.4 Till / dug

21K M. Lewis --- 22.3 9.3 Till / dug

21L M. Lewis --- 14 11.9 Till / dug

21N Pocshcel & Schultz 8/8/79 220 180 Olympia Gravels (?)

“Sources: Well logs on file with Department of Ecology and Newcomb (1952).
Well locations were not field checked.



Intermediate Aquifer

The Tower portion of the advance outwash comprises an intermediate aquifer
system. The saturated thickness of this aquifer is reported to range from 20
to 65 feet (Entranco, 1986), although some driller’s logs (for example, well
19H, Jim Grandon) indicate the advance outwash may be unsaturated in places.
Where water does occur in the advance outwash, it is apparently perched on the
underiying Transitional Beds. Groundwater monitoring wells at the landfill
were installed in this aquifer. Water levels in these wells were about 100
feet below ground surface. Well logs on file with the Department of Ecology
do not indicate any substantial use of this aquifer for water supply within
a one-mile radius of the landfill.

Shallow Aquifer

Less common sources of water appear to be shallow dug wells that penetrate
perched groundwater zones in the glacial till, which provide a Timited ground-
water resource. It is not known how many dug wells are still presently used.
Many of the dug wells are reported to become not usable during part of the
year, when groundwater levels drop below the bottom of the well. The
locations of dug wells reported by Newcomb are shown on Figure 1 and logs are
included in Appendix A.

Static water levels in dug wells were reported by Newcomb to vary in depth
from about 5 to 20 feet below the ground surface. As shallow groundwater
occurs mostly in irregular lenses of sand, weathered till, and sandy zones in
the till, shallow groundwater flow directions in the till are complex and
difficult to predict.

Converse Consultants NW
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SITE CHARACTERIZATION

Groundwater conditions at Lake Goodwin Landfill have been investigated by the
following explorations:

1) Field geologic reconnaissance.

2) Geologic logging (Appendix A) and hydraulic monitoring and testing
(Appendix B) of groundwater monitoring wells.

3) Sampling and field and 1laboratory analysis of water quality from
monitoring wells (Appendix C).

Details of exploration procedures and data tabulations are presented in the
appendices cited above. Monitoring well construction details are included in
Appendix A and summarized in Table 2. Locations of borings are shown in

Figure 2.

Site Geology

The subsurface geologic conditions are presented in the geologic logs of
borings (Appendix A) and are depicted in the two cross sections shown in
Figures 3 and 4. The lines of section are shown in Figure 2.

Advance outwash sand and gravel was encountered from ground surface to about
elevation 140 feet (relative to local datum; refer to Appendix A for explana-
tion of datum) throughout most of the site, a thickness of about 110 feet.
Logged descriptions of the outwash material include textures ranging from
silty sand to gravel. '

Glacial ti11 was encountered in monitoring well LG-2, located on the elevated
southwest portion of the site. Till is present in that area from ground
surface to a depth of about 20 feet and was comprised of dense, sandy silt.

Boring LG-3 was drilled within the 1limits of refuse at the northwest corner
of the fill area (Figure 2). Cloth, glass, wood and metal fragments were
found in a matrix of reworked outwash and till from ground surface to a depth
of about 15 feet.

Converse Consultants NW



TABLE 2
MONITORING WELL COMPLETION

Ground Top of 2-inch

Surface Well Casing Total Screened Screened Depthm to Top Elevation'” of
Date Elevation'” Elevation'" Depth'? Depth? Elevation'” of §ilt or Clay Top of Silt or Geologic Material
Well Installed (feet) (feet) (feet) (feet) (feet) Aquitard (feet} Clay Aquitard at Screened Interval
LG-1 10/15/90 239.6 240.41 97.0 82-92 147.6-157.6 93 146.6 Advance Qutwash
LG-2 10/29/90 269.4 270.15 127.0 104-124 145.4-165.4 127 142.4 Advance Outwash
LG-3  10/25/90 241.7 242 .52 103.0 81-101 140.7-160.7 101 140.7 Advance Outwash
LG-4 10/31/90 207.4 208.16 75.5 53.5-73.5 153.9-133.9 60 147.4 Advance Outwash

“Elevations based on arbirtary datum of 200 feet in landfill vicinity

®A11 depths measured from ground surface
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The deepest geologic unit encountered at the site was fine-grained clay, silt,
or clayey silt. The depths and elevations of this unit in the monitoring
wells are listed in Table 2. The fine-grained texture of this unit and its
probable position in the lTower portion of the advance outwash or upper portion
of the Transitional Beds suggests it was deposited in a locally ponded
environment. Borings on the west side of the landfill encountered this unit
at an elevation about 5 feet Tlower than the borings on the east side,
indicating a slight westward dip. However, the geometry of this unit is
probably more complex than it appears from the limited number of stratigraphic
control points. Because of the uncertainty of the depositional environmental
of this unit, it referenced in this report as "glacio-lacustrine (?) sedi-

ments”.

Descriptions of the geologic units encountered at Lake Goodwin Landfill are

summarized below.

Glacial Till
Very dense, brown-gray, sandy silt with scattered medium to coarse-grained,
rounded to subrounded gravel. Till was encountered in only one boring,

LG-2.

Advance Qutwash

Fine to coarse sand, silty and gravelly sand, and sandy gravel; lenses of
silt and clayey silt; dry in upper boring to saturated below water table;
well-sorted with alternating Tayers of sand and gravel; gravel ranges from
pebble to cobble.

Glacio-Lacustrine (?) Sediment
Clay, clayey silt, silt, and gravelly clay; very fine grained; gray; thinly
Taminated; very moist to saturated.

Groundwater

Four monitoring wells were installed in the uppermost aquifer capable of
yielding monitorable quantities of groundwater. Dedicated Hydrostar pneumatic
sampling pumps were installed in each well. Table 2 presents the monitoring
well completion data, including screen depths, elevations, and the type of
geologic material screened. Pump intake depths are included in Table A-1.
A1l wells were completed in groundwater within the advance outwash aquifer
perched on the glacio-lacustrine (?) silt/clay layer. The base of the wells

Converse Consuitants NW
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extend into the upper surface of the glacio-lacustrine (?) silt/clay layer.
One shallow soil boring (LG-4S) was advanced to explore for shallow, perched
groundwater with a hollow stem auger rig. This well was located approximately
ten feet from LG-4. No groundwater was encountered and the boring was
abandoned. The boring log is included in Appendix A.

Advance Outwash Aquifer

Unconfined aquifer conditions were observed in all wells screened in the
advance outwash sand and gravel aquifer. Groundwater levels encountered at
the time of drilling did not change appreciably with time. This and a thick
unsaturated outwash zone above the water table suggest that the advance
outwash aquifer behaves in an unconfined condition at the landfill.

Water well reports for water supply wells in the vicinity of the Lake Goodwin
Landfill suggest a deep regional aquifer completed in the base of the Tran-
sitional Beds or in the upper portion of the Olympia inter-glacial deposits
at a depth of 250 to 300 feet. The nearest water supply well identified in
Washington State Department of Ecology files was well 20G owned by George
Elder. The location of this well is shown in Figure 1 and the driller’s log
for this well is included at the end of Appendix A. This well had a reported
depth to water of 270 feet, at a ground surface elevation estimated at
approximately 40 feet higher than the landfill. Driller’s logs for wells
completed in the deep regional aquifer suggest a westerly groundwater flow
direction discharging in the bluffs above Puget Sound.

Water level data and groundwater flow suggest the completion zone of the
groundwater monitoring wells is perched above the deep regional aquifer.
Monitoring wells at the landfill were completed approximately 100 feet above
the groundwater depth estimated from water well reports for the deep regional
aquifer. The groundwater flow direction beneath the 1andfill, evaluated from
the monitoring wells, trends north-northeast rather than westerly toward Puget
Sound, as suggested from deeper water well reports near the landfill. These
data suggest that the monitoring wells at the landfill are completed in an
aquifer perched on the underlying silt and clay layer.

Converse Consultants NW
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Groundwater Flow Direction

A groundwater flow map is presented in Figure 2. Table 3 contains groundwater
elevation data for each monitoring well. The groundwater contours or equi-
potential lines shown on Figure 2 represent lines of equal hydraulic head.
The direction of groundwater flow can be determined by drawing flow lines
perpendicular to the contour lines. Equipotential lines for the perched,
advance outwash aquifer suggest that the groundwater flow direction is north-
northeast across the site toward an unnamed stream shown on Figure 1. The
hydraulic gradient is relatively shallow at the landfill, varying from 0.003
to 0.005. The unnamed stream has an elevation approximately 100 feet lower
than the Tandfill and is incised in advance outwash (Minard, 1985), suggesting
it may serve as a groundwater discharge zone for the advance outwash aquifer.

TABLE 3
STATIC WATER ELEVATIONS
Static Water

2-inch Casing Static Water Level
Monitoring Top Elevation Level Depth Elevation'

Well (feet) Date Time (feet) (feet)
LG-1 240.41 10/28/90 09:00 87.74 152.67
2/25/91 08:30 86.88 153.53

3/13/91 86.67 153.74

LG-2 270.15 10/28/90 09:00 116.94 153.21
2/25/91  08:30 116.31 153.84

3/15/91 116.17 153.98

LG-3 242.52 10/28/90 08:30 90.89 ' 151.63
2/25/91 09:00 86.99 155.53

3/13/91 89.66 152.86

LG-4 208.16 2/25/91 08:30 56.25 151.91
3/15/91 55.95 152.21

MElevations are relative to arbitrary 200 feet datum in landfill vicinity

Converse Consuitants NW
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Aquifer Properties

Hydraulic properties of the perched, advance outwash aquifer at the Lake
Goodwin site were tested. Aquifer properties were analyzed by pump tests of
wells LG-1, LG-3, and LG-4. Test results are presented below; the aquifer
test procedures are described in Appendix B.

v Hydraulic
Transmissivity Conductivity
Well Analysis Method (ft%/day) (ft/day)
LG-1 Cooper & Jacob, 1946 469.0 104.2
LG-3 Cooper & Jacob, 1946 1588.0 144 .4
LG-4 Cooper & Jacob, 1946 576.0 38.4

The geometric mean of hydraulic conductivity estimates for advance outwash
wells at the site is 83.3 ft/day, typical of clean sand and the upper limit
of silty sand (Freeze and Cherry, 1979). The range of values varied from 38.4
to 144.4 ft/day (Table 3). The geometric mean of more than one hydraulic
conductivity estimate from the same flow system is the best indicator of the
overall effective hydraulic conductivity because the value takes into account
the anisotropy of the aquifer matrix. The geometric mean lies between the
harmonic mean, representative of the hydraulic conductivity parallel to
permeability boundaries (e.g., along bedding), and the arithmetic mean,
representative of the hydraulic conductivity perpendicular to permeability
boundaries (e.g., across bedding) (Bouwer, 1978).

Groundwater Velocity

An estimate of groundwater flow velocity was made for the advance outwash
aquifer using a modified form of Darcy’s Law, as shown below:

KL
Ne

<
]

Where: Groundwater Velocity (L/t)
Hydraulic Conductivity (L/t)
Hydraulic Gradient (L/L)

n, = Effective Porosity (Dimensionless)

— R
nun
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Assuming an effective porosity of 0.20, a hydraulic conductivity of 83.3
ft/day (from pump test results), and a hydraulic gradient of 0.004 ft/ft
(estimated from hydraulic head data), the average 1linear velocity for
groundwater flow in the advance outwash aquifer at the site was estimated to
be about 1.6 ft/day.

At the request of Snohomish County, the groundwater flow direction and
velocity were also calculated using a computer model called Water-Vel (In-
Situ, Inc.). The purpose of the computer model is to enable the County to
provide annual updates of groundwater flow direction and velocity. Water Vel
results indicate a groundwater flow velocity of 1.24 ft/day, which compares
favorably with the hand-calculated velocity. Appendix D provides an explana-
tion of the program and input parameters.

Converse Consuitants NW
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GROUNDWATER QUALITY

Snohomish County personnel collected a single groundwater sample from each
monitoring well at the Lake Goodwin Landfill on December 17, 1990 for analysis
of parameters listed in the Minimum Functional Standards (MFS) and on December
27, 1990 for priority pollutant compounds. The samples were submitted to
Laucks Testing Laboratories, located in Seattle , Washington. Parameters
analyzed in the laboratory included:

A. Parameters and constituents stated in WAC 173-304-490 (MFS parameters):

Parameters Constituents

pH chloride (300.0)

specific conductance nitrate, nitrite, ammonia
chemical oxygen demand sulfate

total organic carbon dissolved iron (236.1)
total coliform dissolved manganese (243.1)

dissolved zinc (289.1)

B. Priority pollutant inorganics and organics:

Inorganic Compounds Organic Compounds

13 priority pollutant  Organochlorine Pesticides and PCBs (8080)
metals Semivolatile Organics (8270)

total phenol Volatile Organics (8240)

cyanide

Field measured parameters are presented in Table 4. Laboratory-reported
analytical results and analytical test methods are Tisted in Appendix C and
detected concentrations are summarized in Tables 5 and 6.

Converse Consuitants NW
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TABLE 4
FIELD-MEASURED PARAMETERS

Well Specific Conductance
Number Date pH (umhos @ 25°C) Temperature (°C)
LG-1 12/27/90 6.69 244 9.7

LG-2 12/27/90 7.42 195 8.5

LG-3 12/27/90 6.79 1010 11.9

LG-4 12/27/90 6.62 360 9.0

Water Quality Standards

Standards for several inorganic and organic chemicals have been promulgated
by the U.S. Environmental Protection Agency (EPA). These standards are listed
in Tables 5 and 6. The Maximum Contaminant Level (MCL) is the maximum permis-
sible level of a contaminant in water delivered to any user of a public water
system. National Secondary Maximum Contaminant Level (SMCL) are federally
non-enforceable regulations used to control non-health-based factors that
affect the aesthetic qualities of water such as taste, odor, or staining
characteristics. No health based drinking water standards were exceeded in
the groundwater samples obtained from Lake Goodwin Landfill.

Background Conditions

Because many of the parameters measured to evaluate leachate-impacted ground-
water occur naturally, data can be collected to represent natural background
conditions. Monitoring data can then be compared to background levels to
determine if the sample parameter is elevated. Chloride, nitrate, nitrite,
specific conductance, and sulfate appear to be the best indicator parameters
of landfill effects on water quality. The relative concentration for this set
of parameters is generally consistent with the groundwater flow pattern shown

in Figure 2.
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TABLE 5

MFS MONITORING PARAMETERS - ANALYTICAL RESULTS

PARAMETER LG-1 LG-2 LG-3 LG-4 MCL  SMCL
AMMONIA as N (mg/l) <0.01 <0.01 <0.01 0.01 - -
CHEMICAL OXYGEN DEMAND (mgl) <10 <10 <10 <10 - —
CHLORIDE (mgll) 9 7 51 10 - 250
HARDNESS AS CaCO3 (mg/l) 170 76 360 170 — —
DISSOLVED IRON (mg/l) <0.05  <0.05  <0.05  <0.05 — 0.3
DISSOLVED MANGANESE (mg/l) 0.005 0.032 0.016  0.004 - 0.05
NITRATE as N (mg/l) 1.2 0.5 9.7 1.6 10 -
NITRITE as N (mg/l) <0.005  <0.005 0.008  <0.005 — -
SPECIFIC CONDUCTANCE (umohs/cm) 240 180 1000 350 — 700
SULFATE as SO4 (mg/l) 24 10 110 22 — 250
TOTAL COLIFORM (MPN per 100mi) 17 70 8 7 — *
TOTAL ORGANIC CARBON (mg/l) 3.1 2.7 6.7 1.8 — -
DISSOLVED ZINC (mg/l) 0.007 0.01 0.006 ' 0.011 — 5
pH 6.8 7.2 6.7 6.6 -~  6.5-8.5

*No more than 5% of the samples may be positive. For systems collecting
fewer than 40 samples/mo., no more than 1 sample may be positive (USEPA).
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TABLE 6

SUMMARY OF PRIORITY POLLUTANT ANALYTICAL RESULTS

PARAMETER DATE LG-1 LG-2 LG-3 LG-4 MCL  SMCL
DISSOLVED METALS

CHROMIUM (ug/l) 12/27/90 15 10 12 6.6 50 -
COPPER (ug/l) 12/27/90 2.9 4 7 1.5  1300** 1000
NICKEL (ug/l) 12/27/90 7.2 3.6 15 44  100** -
ZINC (ug/) 12/27/90 2.9 3.3 2.8 3 - 5000
DI-N-BUTYL PHTHALATE (ug/l) 12/27/90 1 <1 1 <1 - -
ACETONE (ug/l) 12/27/90 22+ 18* 13* 59* — -

*11 ug/l present in method blank
**Proposed or tenative MCL.
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Monitoring well LG-2, located hydraulically upgradient of the landfill, had
the lowest value for each of the five indicator parameters with the values
close to groundwater quality conditions reported by Newcomb (1952) for the
advance outwash aquifer. Other parameters were not considered good leachate
indicators because either vregional concentrations showed considerable
variation or they were not present in detectable concentrations. Well LG-2
is considered to be indicative of background conditions.

Groundwater Quality

Water quality parameters were slightly elevated in wells LG-1 and LG-4
compared to background conditions measured in well LG-2 (Table 5). Well LG-1
is located east of the landfill also hydraulically upgradient (Figure 2).
Water quality parameters in this well were slightly elevated in some parame-
ters compared to LG-2, but probably still within the range of natural
background conditions.

Water quality downgradient of the east side of the fill area was monitored by
well LG-4. This monitoring point had slightly higher concentrations of
indicator parameters than upgradient wells LG-1 and LG-2. A relatively minor
impact to groundwater from landfill leachate may be affecting this well, but
additional sampling will be necessary for confirmation.

The indicator parameters were most elevated in well LG-3, consistent with its
hydraulic location. This well lies downgradient of a relatively larger
portion of fill material than well LG-4. In addition, approximately 15 feet
of refuse mixed with daily cover material was encountered during the drilling
of LG-3, making this well susceptible to directly downward migrating leachate.

Specific conductance in this well was measured at 1000 umhos/cm compared to
180 umhos/cm in background well LG-2. Other indicator parameters ranged from
5 to 10 times greater than their respective background concentrations, with
the exception of nitrate, which was 20 times the background concentration.
With the exception of nitrate in this well, no other monitoring wells indicate
contamination approaching primary drinking water standards.
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CONCLUSIONS

1. Groundwater was encountered in advance outwash material at a depth of
about 100 feet below ground surface. This uppermost aquifer is perched
above the deeper, regional aquifer on a silt or clayey aquitard. All
monitoring wells terminate in the aquitard. Wells LG-1, LG-2 and LG-3
were terminated in the silt and/or clay, while in well LG-4 the aquitard
consisted of lenses of clay and silt within a silty sand.

2. Groundwater flow direction in the uppermost aquifer is north-northeast at
a calculated velocity of about 1.6 ft/day.

3. Wells LG-1 and LG-2 are located upgradient and are indicative of back-
ground water quality conditions. Well LG-2 is most 1ikely to be continu-
ously representative of background conditions.

4. The greatest Tleachate impact to groundwater was observed at well LG-3.
No health based standards were exceeded in any of the wells, although
nitrate approaches the MCL of 10 mg/1 in well LG-3. Four priority pollut-
ant metal compounds were detected in all wells: chromium, copper, nickel
and zinc. However, only copper and nickel appear to have a relationship
to Tandfill leachate.
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RECOMMENDATIONS

1. The Water-Vel model appears appropriately suited for updating groundwater
flow velocity and direction. This model could be used by County staff in
the future for calculating these parameters.

2. Because of the relatively flat groundwater gradient, it is recommended
static water level measurements be obtained with an electronic sounder
instead of the differential pressure gages (refer to Appendix A for
further discussion).

3. If surface leachate seepage is observed again in the drainage swale on the
west side of the fill area, the County should obtain samples to evaluate
leachate components.

4. It is our understanding that the County will perform quarterly monitoring
of the existing wells for MFS parameters and semi-annual sampling for
priority pollutants. If no significant change in water quality is ob-
served in well LG-1 after the first year, we recommend sampling of this
well be terminated. This well should continue to be used for groundwater
level measurements and evaluation of groundwater flow direction and

velocity.

5. The possibility exists leachate-impacted groundwater is passing beneath
the north end of the landfill between wells LG-3 and LG-4. An additional
well installed at the location indicated on Figure 2 is recommended to
evaluate this. The well should be completed in the advance outwash with
the screened interval extending 10 feet into the aquifer and 10 feet above
the aquifer. This well could be overdrilled to a depth of about 200 feet
to determine the depth and continuity of the aquitard.

6. The deeper, regional aquifer beneath the landfill may be recharged by
seepage through the aquitard underlying the uppermost aquifer. If
sampling of the existing wells or the proposed well indicates an MCL has
been exceeded,’consideration should be given to completing three deep
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monitoring wells to monitor potential impacts to the regional aquifer.
Geologic conditions encountered when overdrilling the proposed well should
be evaluated to determine if monitoring of the deep aquifer is necessary.
If the deep wells are necessary, two wells should be located on the west
side and an upgradient well should be located in the vicinity of LG-1.
The two wells on the west side should be Tocated outside the extent of
refuse.

Converse Consultants NW
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APPENDIX A

MONITORING WELL INSTALLATIONS AND BORING LOGS

Four groundwater monitoring wells, LG-1 through LG-4, were drilled around the
perimeter of the Lake Goodwin Landfill between October 15 and 30, 1990. In
addition, one boring, LG-4S, was drilled to investigate potential shallow
perched groundwater. No shallow groundwater was encountered and this wells
was subsequently abandoned. Boring LG-4S was located approximately 20 feet
from well LG-4.

WELL LOCATIONS

Well locations are shown in Figure 2. Wells LG-1 through LG-3 were drilled
first. The locations of these wells were selected based on the preliminary
hydrogeologic assessment report (Converse, 1989). During drilling, it was
recognized that perched groundwater, substantially shallower than indicated
on the water well reports for nearby domestic supply wells, was present
beneath the landfill. Wells LG-1, LG-2, and LG-3 were surveyed by Converse
on November 29, 1990 and the groundwater flow direction was estimated based
on the surveyed elevations and static water level measurements. Well LG-4 was
then sited in a downgradient location based on this analysis.

Surveyors from Snohomish County Public Works Department surveyed the top of
the 2-inch-diameter stainless steel casing on January 2, 1991. Surveyed
elevations for the wells are presented in Table 2. An arbitrary datum of 200
feet was assigned to a temporary benchmark on Frank Water Road, in the
vicinity of well LG-4.

Boring and well completion diagrams are included at the end of this appendix.
In addition, the well logs shown on Figure 1 are included at the end of the
boring logs. Hydraulic test methods are presented in Appendix B.
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DRILLING AND SAMPLING

Ponderosa Drilling of Spokane, Washington, under contract to John Mathes,
drilled the four borings installed in this investigation using a CP 7000
truck-mounted drill rig. They advanced the borings with air rotary methods
using a 6-inch-diameter tricone bit. Six-inch inside diameter (I.D.) steel
casing was used to temporarily seal the borings during drilling.

Drilling equipment was decontaminated using a steam cleaner prior to the
beginning of the project, between borings, and at the conclusion of the
project. Water used during drilling was obtained from a nearby hydrant.
Prior to use, a sample of the water (LG-F) was collected by Snohomish County
Solid Waste Management Division personnel and analyzed for MFS parameters.
Analytical testing results are included in Appendix C for sample LG-F. Air
from the rig was tested prior to use for ben}ene, toluene, ethylbenzene, and
total xylenes. None of these compounds were detected in the analytical
testing.

A11 drilling and sampling operations were continuously observed by a hydro-
geologist from Converse Consultants NW. Classifications and descriptions of
soil were recorded and additional information, such as drilling action and
drillers comments, were also recorded. Drilling operations were monitored
between 20-foot runs for organic vapors, combustible gases, hydrogen sulfide,
hydrogen cyanide, and carbon monoxide using a photoionization detector, an
explosimeter, a hydrogen sulfide meter, and Drdeger tubes, respectively.

Soil samples were captured at 5-foot intervals or less from a cyclone using
a stainless steel strainer. Soil samples were placed in a wide mouth poly-
ethylene container. A1l samples recovered in the field were classified and
described according to their geologic mode of origin and their textural
characteristics. Soil samples from 5 feet below ground surface, immediately
above the water table, and immediately below the water table were submitted
for testing of MFS parameters at an analytical laboratory. Results of these
analyses are presented in Appendix C.
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MONITORING WELL INSTALLATIONS

Monitoring wells were installed following completion of drilling and sampling
operations. The final monitoring well assemblies are shown on the boring logs.

A1l monitoring well casing and screen sections consisted of 2-inch-diameter
threaded joint, Schedule 5S Type 316 stainless steel. Well screen slot size
was 0.01-inch slot. A 5-foot bottom sump with a threaded end cap was attached
to the bottom of the screened interval of each well as a sediment trap. Two
stainless steel centralizers were placed above and below the screened
interval. The casing assembly was installed through the 6-inch-diameter
temporary casing. The temporary casing was pulled back using a combination
of hydraulic 1ift and casing hammer.

Colorado silica sand (U.S. sieve size 10/20)'was placed from the bottom of the
well to approximately 7 feet above the top of the well screen. A 5-foot-thick
bentonite chip seal (Medium PureGold bentonite chips) was placed at the top
of the sand pack. Both the sand pack and bentonite chip seal were placed by
hand and allowed to settle in place. The filter pack was sounded continuously
during installation. The depth to the top of the sand pack and bentonite seal
was checked with a weighted fiberglass tape.

A high solids bentonite slurry (high solids bentonite clay grout) was placed
with a tremie pipe on top of the bentonite chip seal. A cement grout (Port-
land cement types 1 and 2) was tremied on top of the high solids bentonite
slurry. Bentonite was added to the cement grout mixture to reduce shrinkage.
The cement grout was brought to within about 3 feet below ground surface.

A 10-inch-diameter, steel, locking, protective casing was set in place with
concrete. The protective casing extended from 3 feet below ground surface to
14 inches above the top of the monitoring well. The top of each monitoring
well was cut off 0.79 foot above ground surface. Concrete was added inside
the protective casing to ground surface. A padlock supplied by Snohomish
County Solid Waste Management Division was used to lock all protective
casings. Concrete traffic barriers were placed in a triangular arrangement
around the protective casing.
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WELL DEVELOPMENT

The monitoring wells were developed by overpumping with an air-1ift pump, a
hand pump, or a bailer until the groundwater was relatively clear and free of
suspended material. The wells, completed in the advance outwash sand and
gravel, developed in a relatively short period of time.

Additional development was performed on well LG-3. Cement bentonite grout was
found in the inside of the casing of this well at the 20-foot casing blank
joint. Apparently, the jarring action of the casing hammer caused the joint
to loosen. Upon discovering the grout seepage, the driller was able to
tighten the joint about one-half turn. In order to flush the grout out of the
blank, a packer was placed beneath the joint at about 40 feet below ground
surface. The upper portion of the well casing was then alternately flushed,
the packer was partially deflated and used to swab the 20-foot joint, the
packer was removed and cleaned, and the packer replaced to 45 feet and the
casing flushed again. This procedure was repeated for approximately 1 hour.
During development, pH was carefully monitored. pH decreased from about 9.0
in the initial measurement to a stabi1ized measurement of about 7.0.

DEDICATED SAMPLING PUMPS

Hydrostar dedicated pneumatic sampling pumps and differential pressure gauges
were installed in all of the monitoring wells. Intake depths of the Hydrostar
pumps are listed in Table A-1 and shown on the boring logs. Groundwater
levels are determined utilizing a Differential Pressure Gauge (DPG), which
measures the pressure exerted by the groundwater within a small diameter air
tube. The depth to groundwater below ground surface is calculated by the
following relationship.

ATD - X

Where: X = digital reading on the DPG converted from inches to feet
ATD = Air tube orifice depth (feet)
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Table A-1 lists the installation parameters of the air lines and groundwater
depths obtained on February 25, 1991.

Alternatively, groundwater level measurements can be made using an electrical
sounder through an access port at the top of the casing cap. Hand measure-
ments are recommended at Lake Goodwin Landfill over the DPG. A minor lack of
sensitivity could potentially result in significant errors in calculating the
groundwater gradient under such low gradient conditions. In addition, well
LG-2 has been observed venting air. Pressure build up in this well could
result in erroneous measurements with the DPG.

The gas venting from LG-2 was field-tested for methane, total organic vapors,
carbon dioxide and hydrogen sulfide. None of these constituents were
detected. The gas had no odor and is believed to be air. The discharge is
intermittent and may be related to barometric pressure changes.
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TABLE A-1
Snohomish County Lake Goodwin Landfill
Groundwater Level Data from Air Tube

HYDROSTAR TOP OF PROTECTIVE GROUND
INTAKE ~ AIRTUBE DPG DEPTH  SURFACECASING TOPOFWELL SURFACE  WATER
MONITORING DEPTH DEPTH READING ~ TOWATER  ELEVATION CASING ELEVATION ELEVATION  ELEVATION

WELL DATE  (FEE (FEET) (FEET) (FEET) (FEEN (FEET) (FEET) (FEET)
LG-1 2/25/91 91.00 89.79 413 85.66 242.08 240.41 239.6 153.9
LG-2  2/25/01  120.00 118.79 0.07 11872 271.82 270.15 269.4 150.7
LG-3  2/25/91 94.00 92.79 422 88.57 244.19 242,52 2417 153.1
LG~4 2/25/91 61.00 59.79 3.92 55.87 209.83 208.16 207.4 151.5

NOTES: 1. DEPTHS MEASURED FROM GROUND SURFACE
2. ELEVATIONS RELATIVE TO ARBITRARY 200 FT DATUM




Monitoring Well Geologic & Construction Log

Converse NW Project Number Well Number
89-35228-10 LG-1 Sheet 1 of 3
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 240.41 Surface Elevation 240
Water Level Elev. ) 153 Start Date  Qctober 13, 1990
Drilling Contractor Ponderosa Drilling Finish Date Qctober 15, 1990
Drilling Method Air Rotary
Depth Lab S[Blows/| OVM
feet Well Construction Tests I] 6" Readin Description
;r- Topsoil
| | [ ]| locking 10" steel protective P
| 17! casing
B .| |7 Quikerete annular seal ADVANCE GLACIAL OUTWASH
- = SILTY SAND; brown; fine to very coarse sand, some granules; dry;
= =] loose
B =1 |=] well casing, 2" ID Type 316 i
5 =| |={ stainless steel %
N = = hard drilling, large boulder
B _iz_ _-::__ cement grout annular seal SILTY SANDY GRAVEL,; gravel cobble to small boulder in size
sU=RE q
15 EE. :g ; SILTY SANDY GRAVEL; cobble-size gravel
—20 ;:’-_: = ;_ SANDY GRAVEL; brown; trace silt; coarse to very coarse sand; well
- = = & rounded to subrounded gravel, pebble to small cobble in size
25 = = ¥ SANDY GRAVEL; brown; trace silt; medium to very coarse sand;
— = =] 3 subangular to rounded gravel, granule to pebble size
—30 :_E _:-E ; increasing silt, some fine sand
i ; increasing sand
L G
35 : VERY SANDY GRAVEL; brown; gravel granule with some pebbles
L g E,
B : high solids bentonite slurry B
o O
o
- &
&
1 &
&

ST - Sampler Type:
l 2" OD Split Spoon

0

Drive Barrel

Bulk Grab Sample

i«

Water Level v
(date measured) = Water Level (ATD)

Lab Tests: Logged by: EWM
S - Soil Properties Approved by: EWM
C - Chemical Properties

Figure No. A-1




Monitoring Well Geologic & Construction Log

Project

Drilling Contractor
Drilling Method

Ponderosa Drilling

Air Rotary

Finish Date

Converse NW Project Number Well Number
89-35228-10 LG-1 Sheet 2 of 3
Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 240.41 Surface Elevation 240
Water Level Elev. 153 Start Date October 13, 1990

October 15, 1990

Depth
feet

Well Construction

Lab

SiBlows/|
Tests ] 6"

OVMJ
Readin

Description

>

o

9000090000

X2

v

9,

v

v

&2

(52

v

o’o’o’o’o’o’o’o’o.o

£2

v

00009,

7

o’o

R
XL LLED

v

&2

v

9000900000008

.9

v

9.0

bentonite pellets

10/20 silica sand filter pack

o,

| N |

RS

ADVANCE GLACIAL OUTWASH
SAND; medium to coarse; trace silt; some gravel, pebble size

increasing fines

SAND; gray-brown; medium to coarse; some fine sand and silt

-

GRAVELLY SAND; gray-brown; some silt; medium to coarse sand;

gravel granule to small pebble size

SILTY SAND; brown; fine to medium

few pebbles; less silt

no gravel; increasing silt

grades gravelly

SANDY GRAVEL; gravel is pebble to small cobble size, mostly
subangular, clasts are quartz, siltstone, granitic, volcanic rock

fragments

]

ST -

Sampler Type:
2" OD Split Spoon
Bulk Grab Sample

Drive Barrel

i

Lab Tests:

S - Soil Properties

C - Chemical Properties

Water Level

(date measured) S:Z Water Level (ATD)

Logged by: EWM
Approved by: EWM

Figure No. A-1l




Converse NW

Monitoring Well Geologic & Construction Log

Project Number

Well Number

89-35228-10 LG-1 Sheet 3 of 3
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 240.41 Surface Elevation 240
Water Level Elev. 153 Start Date  QOctober 13, 1990
Drilling Contractor Ponderosa Drilling Finish Date QOctober 15, 1990
Drilling Method Air Rotary
Depth Lab BSBlows/| OVM
feet Well Construction Tests [[] 6" Readin Description
q ADVANCE GLACIAL OUTWASH
L 1] SANDY GRAVEL; some silt; gravel pebble to cobble size
-85 well screen 2" ID Type 316 : CLAYEY SILTY SANDY GRAVEL; brown; water
- stainless steel, 0.01" slot 13
L 3/13/91
ATD
90 ; VERY SILT CLAYEY SAND; brown; coarse to very coarse sand;
L . 1] gravel granule size; possible water
Hydrostar pump intake
L GLACIO-LACUSTRINE (?)
L sediment trap, Type 316 SILT; trace clay
stainless steel
95 |_ GRAVELLY CLAY; gray; gravel pebble size, in clay matrix
" threaded end plug
B cave in
H00 Total depth, 100 feet
- *Elevations relative to arbitrary 200 feet datum
105
310
115
ST - Sampler Type: Lab Tests: Logged by: EWM
S - Soil Properties Approved by: EWM

l 2" OD Split Spoon
B Bulk Grab Sample

Drive Barrel

; Water

Level

C - Chemical Properties

(date measured) X=Z Water Level (ATD)

Figure No. A-1l




Monitoring Well Geologic & Construction Log

Project

Converse NW Project Number Well Number
89-35228-10 LG-2 Sheet 1 of 4
Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 270.15 Surface Elevation 269
Water Level Elev. 153 Start Date  Qctober 27, 1990
Drilling Contractor Ponderosa Drilling Finish Date Qctober 29, 1990

Drilling Method Air Rotary
Depth Lab BBlows/| OVM
feet — ell Construction Tests I] 6" Readin Description
= I
o GLACIAL
| - ‘ locking 10" steel protective TILL
ol || casing
- ‘| ] Quikcrete annular seal
B éE EE well casing, 2" ID Type 316
3 =! |= stainl teel -
5 = = stainiess stee i SANDY SILT WITH GRAVEL; brown-gray; medium to coarse
- = =] & gravel, rounded to subrounded; moist
B g:— é} cement grout annular seal
-10 ;_:—': Eé ? increasing sand
15 E§ EE— : increasing gravel
B == ADVANCE GLACIAL OUTWASH
- = = SANDY GRAVEL; gray-brown; some silt; medium to coarse sand;
= = rounded to subrounded gravel, granule to pebble size
—20 = = o
25 | FF .
= = 4
30 = 7 SANDY GRAVEL; brown; less silt
35 Eg Eg ; SANDY GRAVEL; increasing amounts of coarse sand
ST - Sampler Type: Lab Tests: Logged by: JIS
l 2" OD Split Spoon S - Soil Properties Approved by: EWM
Bulk Grab Sample C - Chemical Properties
w Water Level v .
Drive Barrel = (date measured) == Water Level (ATD) Figure No. A-2
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Monitoring Well Geologic & Construction Log

Project Number

Well Number

89-35228-10 LG-2 Sheet 2 of 4
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 270.15 Surface Elevation 69
Water Level Elev. 153 Start Date QOctober 27, 1990
Drilling Contractor Ponderosa Drilling Finish Date Qctober 29, 1990
Drilling Method Air Rotary
Depth Lab SBlows/{ OVM
feet Well Construction Tests I] 6" Readin Description
=] q ADVANCE GLACIAL OUTWASH
L = % CLAYEY SILT; rust-brown; little fine gravel; very fine grained
45 5 T SILTY GRAVEL; brown; fine silt; granule to coarse gravel
r increasing sand
50 high solids bentonite slurry ? SILTY SANDY GRAVEL; brown; unsorted; fine to coarse sand;
L & rounded to angular gravel
I SILTY SAND; brown; fine to medium; few to little gravel; well
- sorted
55 .
—60 i SILTY SAND; brown; medium to coarse sand
65 i o - .
q increasing brown silt - clayey silt
I SILTY SANDY GRAVEL; brown; fine to coarse sand; medium to
~70 = coarse gravel, few pebble size; unsorted
| SILTY SAND; gray-brown; little gravel; fine to coarse sand
75 ;'

ST - Sampler Type:
I 2" OD Split Spoon
B Bulk Grab Sample

Drive Barrel

Lab Tests: Logged by: JIS
S - Soil Properties Approved by: EWM
C - Chemical Properties

Water Level

—!— {date measured) ¥ Water Level (ATD) Figure No. A-2




Monitoring Well Geologic & Construction Log
Converse NW Project Number Well Number
89-35228-10 , LG-2 Sheet 3 of 4
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 270.15 Surface Elevation 9
Water Level Elev. 153 Start Date  QOctober 27, 1990
Drilling Contractor Ponderosa Drilling Finish Date (Qctober 29, 1990
Drilling Method Air Rotary
Depth Lab SBlows/| OVM
feet Well Construction Tests I] 6" Readin Description

= i ADVANCE GLACIAL OUTWASH
X P 13 SAND; brown; medium to coarse; well sorted

t.é'
- 4

o
~ o

b-.Ql
n o &

:.2
F b3
B >4
90 bentonite pellets g— grades more silty sand
95 ? SAND; brown; grades coarser
B < 10/20 silica sand filter pack i
I GRAVEL; gray; coarse to pebble size
+00 f;:. ? GRAVEL; gray-brown; some coarse sand; rounded to subrounded
L 13 gravel, granule to pebble size
105 ] grades more sand
B 2'_;' well screen, 2" ID Type 316 B
L RN stainless steel, 0.01" slot
H10 X ? grades more pebbles; well rounded
115 a4 i ] grades to coarse sandy gravel, gray
B =14 ATD i
I ) 2 i 3/15/91
B grades more sand

ST - Sampler Type: Lab Tests: Logged by: JIS
I 2" OD Split Spoon S - Soil Properties Approved by: EWM
Bulk Grab Sample C - Chemical Properties
v Water Level "
Drive Barrel = (date measured) ¥ Water Level (ATD) Figure No. A-2




Converse NW

Monitoring Well Geologic & Construction Log

Project Number
89-35228-10

Well Number
LG-2 Sheet 4 of 4

Project

Lake Goodwin Landfill

Location Snohomish Cou&ty. Washington
2

Elevation (Top of Well Casing) 270.15 Surface Elevation
Water Level Elev. 153 Start Date  Qctober 27, 1950
Drilling Contractor Pondergsa Drilling Finish Date QOctober 29, 1990
Drilling Method Air Rotary
Depth Lab BSBlows/| OVM
feet Well Construction Tests {I] 6" Readin Description
Hydrostar pump intake i ADVANCE GLACIAL OUTWASH
L % GRAVELLY SAND; gray; fine to coarse sand; gravel granule to
pebble size
125 sediment trap, Type 316 ;\' grades coarser sand and gravel
I stainless steel -3
A GLACIO-LACUSTRINE (7)
threaded end plug CLAYEY SILT; gray

) heave 127 to 131 feet
130 8
[ ' Total depth, 131 feet
— *Elevations relative to arbitrary 200 feet datum
135
140
145
150
155

ST - Sampler Type: Lab Tests: Logged by: IS

2" OD Split Spoon S - Soil Properties Approved by: EWM

|

]

Bulk Grab Sample

Drive Barrel

C -~ Chemical Properties

Water Level

(date megured) g Water Level (ATD)

Figure No. A-2




Converse NW

Monitoring Well Geologic & Construction Log

Project Number

Well Number

89-35228-10 LG-3 Sheet 1 of 3
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 245.52 Surface Elevation 42
Water Level Elev. 151 Start Date  QOctober 23, 1990
Drilling Contractor Ponderosa Drilling Finish Date QOctober 25, 1990
Drilling Method Air Rotary
Depth Lab BBlows/| OVM
feet — ell Construction Tests [I] 6" Readin Description
* [l Topsoil
A | [ |l locking 10" steel protective P
o] | casing FILL
B - ‘ Quikcrete annular seal refuse mixed with gravel
B é: E:_-—: well casing, 2" ID Type 316
=| |=]| stai teel =
5 = = stainless stee i Refuse; brown and black; minor gravel and wood fragments; refuse
- = = 1.3 consists of cloth, metal, glass fragments; moist
B E; E‘—:_- cement grout annular seal GRAVEL; brown; some refuse; granule to pebble size; wet
10 | F B
15 E: EE : SILTY SAND; gray-brown; some clay and gravel; cloth fragments;
- = = & medium sand
B = = ADVANCE GLACIAL OUTWASH
- = = SILTY SAND; minor gravel; few twig fragments; medium to coarse
20 =] =] | sand
SHS 1
| = = SILTY GRAVELLY SAND; gray; medium to very coarse sand
2| HE
B Eg :-:; SILTY SAND; brownish-gray; fine to medium sand
ERR=R=
35 EE— ::— ;" decreasing silt
ST - Sampler Type: Lab Tests: Logged by: EWM
l 2" OD Split Spoon S - Soil Properties Approved by: EWM
B Bulk Grab Sample v Water Level C - Chemical Properties
Drive Barrel = (date measured) ¥ Water Level (ATD) Figure No. A-3




Monitoring Well Geologic & Construction Log
Converse NW Project Number Well Number
89-35228-10 LG-3 Sheet 2 of 3
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 245.52 Surface Elevation 242
Water Level Elev. 151 Start Date  QOctober 23, 1990
Drilling Contractor Ponderosa Drilling Finish Date (ctober 23, 1990
Drilling Method Air Rotary
Depth Lab B[Blows/| OVMJ
feet Well Construction Tests ] 6" Readin Description
Hf ADVANCE GLACIAL OUTWASH
L % SAND; gray-brown; minor silt; fine to medium sand
I high solids bentonite slurry SILTY GRAVELLY SAND; gray; fine to coarse sand; gravel granule
— to pebble size
45 7
r GRAVELLY SAND
50 ] GRAVELLY SAND; gray-brown; trace silt; medium to coarse sand;
L 1] gravel granule to pebble size
I SILTY SAND; gray-brown; fine to medium sand, trace coarse
55 .
60 .
3 65 »
70 -
i“
" bentonite pellets B
73 q increasing sil¢
L &
i [ ] 10/20 silica sand filter pack
ST - Sampler Type: Lab Tests: Logged by: EwWM
l 2" OD Split Spoon S - Soil Properties Approved by: EWM
B Bulk Grab Sample v Water Level C - Chemical Properties
Drive Barrel = (date measured) ¥ Water Level (ATD) Figure No. A-3




Monitoring Well Geologic & Construction Log

Converse NW Project Number Well Number
89-35228-10 LG-3 Sheet 3 of 3
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 245.52 Surface Elevation 242
Water Level Elev. 151 . Start Date  Qctober 23, 1990
Drilling Contractor Ponderosa Drilling Finish Date QOctober 23, 1990
Drilling Method Air Rotary
Depth Lab BS[Blows/{ OVM
feet Well Construction Tests I] 6" Reading Description
q ADVANCE GLACIAL OUTWASH
L | 3 SILTY SAND (continued)
85 f,': well screen, 2" ID Type 316 7 SILTY SAND; gray-brown; fine to some medium sand
- stainless steel, 0.01" slot 3
B grades coarser
L 90 b 49 3/13/91
Z / ? SILTY SAND; gray-brown; with minor pebbles; fine to medium
| = ATD | 3 sand, some coarse
B Hydrostar pump intake
195 ? SILTY SAND; with minor pebbles
i grades siltier
100 L GLACIO-LACUSTRINE (7)
A SANDY SILTY CLAY; gray; dense
- B occasional silty clay stringers
B sediment trap, Type 316
L stainless steel
threaded end plug
CLAYEY SILT SAND; brown; with silty clay stringers; very fine to
105 heave 103 to 107 feet fine sand
B grades more clay
i Total depth, 107 feet
- *Elevations relative to arbitrary 200 feet datum
10
115
ST - Sampler Type: Lab Tests: Logged by: EWM
S - Soil Properties Approved by: EWM

’ 2" OD Split Spoon

:

Bulk Grab Sample

Drive Barrel

il

Water Level
(date measured) Y Water Level (ATD) Figure No. A-3

C - Chemical Properties




Monitoring Well Geologic & Construction Log

m Converse NW Project Number Well Number
89-35228-10 LG-4 Sheet 1 of 2
Project Lake Goodwin Landfill Location Snohomish County, Washington
Elevation (Top of Well Casing) 208.16 Surface Elevation 207
Water Level Elev. 143 Start Date  October 29, 1990
Drilling Contractor Ponderosa Drilling Finish Date QOctober 30, 1990
Drilling Method Ailr Rotary
Depth Lab SBlows/ OVMJ
feet M ell Construction Tests [] 6" Readin Description

] - . . ADVANCE GLACIAL OUTWASH
L | |- || locking 10" steel protective

ol | ] casing
— -] | Quikcrete annular seal
I = [
- =| |5 well casing, 2" ID Type 316

5 :_-—-_: ?——: stainless steel :_ SILTY SAND WITH GRAVEL; brown; weathered; fine to medium

L =1 =] L] sand; well rounded to subrounded gravel; dry
B ::E ={ cement grout annular seal
10 ':::_- _' SILTY SAND WITH GRAVEL; gray-brown; medium to coarse sand;
L = 13 rounded to subrounded gravel, granule to pebble size
15 _:§ T less gravel, well sorted
B _-_::;. SAND; gray-brown; some gravel; few silt; medium to coarse sand,
r = well sorted; rounded to angular gravel, coarse to cobble size
-20 = H

= LS
- —:_—_: SILTY SAND; brown; few gravel; fine to medium sand
25 | 2 7
-30 7
i high solids bentonite slurry B
-35 ;:' grades to coarse sand
B grades to gravelly sand

ST - Sampler Type: Lab Tests: Logged by: JIS
‘ 2" OD Split Spoon S - Soil Properties Approved by: EWM
B Bulk Grab Sample Water Level C - Chemical Properties
Drive Barrel = (date measured) ¥ Water Level (ATD) Figure No. A-4




Converse NW

Monitoring Well Geologic & Construction Log

Project Number Well Number
89-35228-10 LG-4 Sheet 2 of 2

Project

Lake Goodwin Landfill

Elevation (Top of Well Casing)
Water Level Elev.

208.16

Location Snohomish County., Washington
Surface Elevation 207

143

Start Date  Qctober 29, 1990

Drilling Contractor Ponderosa Drilling Finish Date QOctober 30, 1990
Drilling Method Air Rotary
Depth Lab BSBlows/| OVM
feet Well Construction Tests [I] 6" Readin Description
K ADVANCE GLACIAL OUTWASH
L b . & GRAVELLY SAND; gray-brown; little silt; medium to coarse sand;
entonite pellets coarse gravel
L GRAVEL; gray; some sand; well rounded to subangular gravel,
granule to cobble size
i
10/20 silica sand filter pack SILTY SAND; gray; with some gravel; fine to medium
;;" SILTY SAND; gray; well sorted
3/15/91 13 grades to coarser sand
well screen, 2" ID Type 316
stainless steel, 0.01" slot
: SILTY SAND; gray; fine; gray clay stringers
Hydrostar pump intake B
ATD A SILTY SAND; gray; fine
1
B sediment trap, Type 316
75 f::,- < stainless steel | with light brown silt lenses
- % threaded end plug [
i heave 75.5 to 77 feet
Total depth, 77 feet
- *Elevations relative to arbitrary 200 feet datum
ST - Sampler Type: Lab Tests: Logged by: JJS
S - Soil Properties Approved by: EWM

l 2" OD Split Spoon
B Bulk Grab Sample

Drive Barrel

Water Level

C - Chemical Properties
(date measured) ¥ Water Level (ATD) Figure No. A-4




Monitoring Well Geologic & Construction Log

Converse NW Project Number

89-35228-10

Well Number
LG-4S Sheet 1 of 2

Project

Lake Goodwin Landfill

Drilling Contractor

Elevation (Top of Well Casing)
Water Level Elev.

Location Snohomish County, Washington
Surface Elevation 207

Start Date  QOctober 13, 1990

Ponderosa Drilling

Finish Date Qctober 13, 1950

Drilling Method Hollow Stem Ausger
Depth Lab SBlows/| OVM
feet Well Construction Tests I] 6" Readin Description
Topsoil
| ADVANCE GLACIAL OUTWASH
— VERY GRAVELLY SILTY SAND; brown; well rounded gravel,
i | pebble to small cobble size; dry; loose
8
- 8
5 4 11
) cement grout backfill cobbles
I SAND; dark brown; trace siit; medium to very coarse; minor granule
- M 7 size gravel; slightly moist
L 11
H 14
=10
- grades finer
] M 8 SAND; dark brown; medium; trace silt; minor granule size gravel;
- 14 subrounded to subangular sand, 50% quartz; well sorted
4 15
135
A increasing silt
B 1 8 SILTY SAND; dark brown; fine to medium; moist
L 17
4 19
-20
r N 11 SILTY SAND; fine to medium; moist
L 20
H 26
-25
B [l 13 increasing silt
L 28
H 34
30
i 1 15 increasing silt, increasing moisture
- 31
-4 41
- 35
B [l 38 VERY SILTY GRAVELLY SAND; gray; cohesive; coarse to very
- 58 coarse sand; gravel granule to smali cobble size
L - - 49
ST - Sampler Type: Lab Tests: Logged by: EWM
2" OD Split Spoon S - Soil Properties Approved by: EWM

’

Bulk Grab Sample

Drive Barrel

C - Chemical Properties

Water Level

= (date measured) ¥ Water Level (ATD) Figure No. A-5




Converse NW

Monitoring Well Geologic & Construction Log

Project Number
89-35228-10

Well Number
LG-4S Sheet 2 of 2

Project

Lake Goodwin Landfill

Drilling Contractor

Elevation (Top of Well Casing)
Water Level Elev.

Location Snohomish C02l(l)l"l7ty, Washington

Surface Elevation

Start Date  QOctober 13, 1990

Ponderosa Drilling

Finish Date QOctober 13, 1990

Drilling Method Hollow Stem Auger
Depth Lab SBlows/| OVM
feet Well Construction Tests I] 6" Readin Description
- ADVANCE GLACIAL OUTWASH
= A
i ' 26 SILTY SANDY GRAVEL; dark grayish brown; gravel to small
- : 55 cobbles; well rounded; very dense
! 4 67
45 N
B ] SILTY SAND; gray; fine to medium; well sorted; moist; very dense
-
-
B - 1 16
L - 36
’ 4 59
50 -
L -
i - 17 grades slightly coarser
L a 42
L 55 i Total depth, 54.5 feet
Boring backfilled with cement grout
60
-65
—70
75
ST - Sampler Type: Lab Tests: Logged by: EWM
2" OD Split Spoon S - Soil Properties Approved by: EWM

0

Bulk Grab Sample

C - Chemical Properties

Water Level

Drive Barrel = (date measured) ¥ Water Level (ATD) Figure No. A-5




WATER WELL REPORTS WITHIN APPROXIMATE ONE-MILE RADIUS OF LANDFILL

Converse Consultants NW



File Original and First Copy with
2partment of Ecology
2cond Copy — Owner's Copy
aird Copy — Driller's Copy

WATER WELL REPORT | 2V

STATE OF WASHINGTON

/
Application No.

Permit No. .... .. _—

(1) OWNER: wame {1.027... R.¢C Gt £ 2 TTZC.

Address. ¥ 0L 7=/EEI 20 000 - 57 Y o pecl 2400

?) LOCATION OF WELL: county

L

I I wsee Lo 13, RO F .

§e_aring and distance from section or subdivision corner

'}1) PROPOSED USE: Domestic m/xndusmax O Municipal O

(10) WELL LOG:

Irrigation [J Test Well J Other ] F’?mat}‘ipx}c: Desc?'be b;; color,dc}tx:m):_te;. :i.zde of mate?ulh and structure, and
show thickness of aquifers an e kind gnd nature of the material in each
stratum penctrated, with at least h ch i
(4) TYPE OF WORK: Owner's number of well L gast one encry for each change of formation.
- *  (if more Nl OI) ... wesrsscorsssssarmosmmsssensssssmmsns MATERIAL FROM TO
New well Method: Dug 8] Bored [ ,. ; e
Deepened ] Cable [ﬂ'/Driven O "’LJ,/' prI=4 [7 {
Reconditioned J ‘Rotary (] Jetted [J L 1 ,
, G b [AprrA - 7 N
) DIMENSIONS: Diameter of well ... inches. ! , i 4
. - o
Drilled //_; / ft. Depth of completed well // : 1t C-Zd—(/ ’7/ .-),/
(8) CONSTRUCTION DETAILS: AT ——e
.. G a0 Ly i
Casing installed: _____~ piam. from ft. to 1t. 7 A v v
Threaded (J imesemeameme”| Diam, from ft. to ft. T f . =
Nt Ot - = =4
Welded @/.....‘.....' ..... * Diam. from ft. to £t. - —LJ ,ﬂ' i S =159
Perforations: vesg wnNog” ALY | 73— ) 74—
Type of perforator used _/ . , |
SIZE 0f PerforatioNns ..caeeccecemmme il DY icocomsssemmnsemsssmmmsssecss 101e == =/ - 7 - - .
~ pertoranions y T LA N ] /3515
" ermesesee. Perforations from ft. to 1t.
. perforations from ft. to it. 2
rereemamninseeee. PEIfOrations from ft. to ft.
Screens: ves @~ No O
Manufacturer_’s Name
Type Tomd . Model NOwm e
Diam. ... 6....... Slot size I/J.. from ...7/.5,{:{:. to /_.';l £t.
Diam. ...l Slot size from ft. to ft.
Gravel PaCkEdZ Yes([J No [;}/ Size of gravel! weicceennn. | !
Gravel placed from ft. to ft. :
- ¥
Surface seal: yes a” No.[J - To what depth? wcceeee..  ft. ' !
Material used in seal..... UJ“’(“ ; !
Did any strata contain unusable water? Yes O . No Qf/ | i
TYPe Of WaAtEr 2 rmeeneeene DEPLR Of STFEtAce e .. i i
Method of sealing strata off. | ,‘
- 7 ;
(7) PUMP: Manufacturer's Name . ;
Type: HP ! '
- | |
. Land-surface eievation ; T
e} ‘VATER_‘LEYELS' above mean sea level.... 4 3 | |
itatic level Y 5 £t. below top of well Date.. . ‘
L. S1AN PressUre ...ceececseesssnes .-.1bs. per square inch Date.....cceececmicmns | }
Artesian water is controlled by i
(Cap, valve, etc.) f !
) ) i |
oy WELL TESTS: Drawdown is amount water level is
lowered below static level Work started 19 Completed 19

No O If yes, by WHhOM . eceaeeemmesrenesnes
ft. drawcdown after hrs.

»”

¥ a pump test made? Yes [
feld: gal./min. with

. r

" ”

€_.very data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Water Level | Time Water Level | Time Water Level

Time

- i Y

- PYTT——

i

) N s & e
Date of test 3 s Iy / P
por test.,../__}'.:...gal./min. Witheoeenoo ft. drawdown after..{/ 2 -Hrs.

g.p.m. Date
‘Was a chemical analysis made? Yes (J No {1

“wesian flow

'mperature of water

(USE ADDITIONAL SHEETS IF NECESSARY)

Y 050-1-20

WELL DRILLER’'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME /‘1744- 2747'(" 43(5/ /L()-/"f(/f(/é/}"f/

(Person, firm, or corporation) {Type or 16rint) )
Address. ’? ?y?\é M 6 f/ Llait, 7/ et MVL

(Signed] ““TE —Z’W%’%fé%

(Well Driller)
License No / 6;/ 7

Date.sd.— ;"/_




File Original and First Copy with
Jepartment of Ecology

jecond Copy — Owner’s Copy
third Copy — Dnuer s Copy .

WATER WELL REPOR'I‘\/ o, 7 ~ Abpiifon No.

- STATE OF WASHINGTON -

5.

B - Permit No. é/—zé(z[/

(1) OWNER: wame. DUAIE 5738

'<//f;'_;9f/'('/ 7 ey

A A&dr.e. a 0 / T AL D STyt Y frd n

;‘4/ Wl

(2) LOCATION OF WELL:. County. S

Bearmg and distance £rom secﬂon or subdiwsxon cnrner

SE . 3@*" ool L. n

3) PROPOSED USE:
el 3 " Irrigation [J- Test Well [J -Other-

Domestic [} . Industrial 0 Municipal [3°

0

Owner’s number of well’
(if more than one)....

- (4) TYPE OF’ WORK'

- ¢ New well.. - [O%: Method: Dug (O  Bored [
y f'. Deepened -~ D Y Cable {J- Driven J

Recondltioned r_'] ‘Rotary (J

Jetted O

. S
\-.7‘

Dizmeter of well

L

_' Depth of completed wel!...../

L.

5) DIMENSIONS

- Drilled._ ’ ’ A - ft

6_...... mches.

(10) WELL LOG: & o oo o oo o o

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation,

[ - .+ MATERIAL... ... FROM TO --
. ST AT S - B
4 ;. .
o - -
R RN R e A -~
- ' <
- 2 . ~ S8 ~
~ s . . -
~ ey T e \ N fie

Slot size 7
 Slot size I

Did any strata contain unusable water? Yes a No O

Type ot water?_‘__..f_'.;.ll'___.r_.‘ ]?epth of strata.._._._______ 1 1nn., N
Method of sealing strata off_ : =
(7) PU:M:P Manutacturexn Nnmﬂ' L = _ T
Type: 2P R ot S ekl 4
E‘VEI _* Land-surface elevation . - = = " - - .
\o) WATER L «~ above mean sea evel................,._.._._.ﬁ. - - *
Static level 11'7‘ - '\’t below ‘top of well Date
‘esian pressure i .. 1bs. per sqt.are inch "Date.. -
- e -Arteszan water is controued by . Ert) i =
R L. ; . ) (Cap. valve, etc)
Drawdown s amount water level is - — - — - ‘ — - —
%pwered below static level Work started - - =" T~ * 19 ° ' Completed... s 19

" sa pur'p test made? .Yes C}"' - No C! It yes, by Whom 2t
Yield: ga gal /!mn. thh . drawdown after - -

hrs.

»»

=overy data (time taken as zero- when pump tumed oﬂ') (water level
. measured froxn well top to water level) .

_Time Water Lgvelt

S Wak a chemical analysis made? Yes- 3 No B
o e Oy oy
forNe

WELL DRILLER'S STA'I‘E’VIENT.

This well was dn]led under my Junscnctlon and thxs report is

zrue to the best of my knowledge and behef

Dril!er)




Tile Oriminal and First Copy writh
Jepartment of Ecology

second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WE

STATE OF WASHINGTON

= S TS A
Application No. ...

LL REPORT \2

Permit No. ..

Address. /;;,j" ‘{ ;)--: 1://;}(. /‘/L{) . ‘D A’l«( Ll e~ ‘X .

(1) OWNER: wanklts -/ orinere Aottt Locrisont

-(2) LOCATION OF WELL: county........ o A 042

— Tl v SEw seedb 23 N ROLS M.

Beuring and distance from section or subdivision corner

(3) PROPOSED USE: Domestic [ Industrial O Municipal 0

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and

Irrigation ] Test Well J Other O
i;mtgu thickness ofdaqui_);;rs g'r;d tituz kind and nature of the material in each
ratum penetrated, at le ¢ i
(4) TYPE OF ‘VORK' Owner's number of well P ed, 1wt ast one entry for each change of formation,
* (if MOTE than ONe) .. .. .virsecseceemsmseasrmcemeane . MATERIAL FROM ' TO
New well Method: Dug {[J Bored [J T ; : .‘
Deepened O ‘Cable J _ Driven 0 )1_[ { ;,/,' . ﬁf_ﬂo{r g b Lt ( [ /(-
Recanditioned J Rotary E{ Jetted 3 —
S, * / C
- INET I TN A S /i L e
5) DIMENSIONS: Diameter of well /-/U inches. 5
Drilled........ .6 ...t Depth of completed well 2 5 = : — =
° Liliee S ((‘u <¢'Ln[/ Aytt( i ( N1 /e 3 -
b - e
'6) CONSTRUCTION DETAILS: =, <L # // ~ T
: : : hidesd 4 DL farT /D2
Casing installed: ___ -~ piam. from £ to 1. 7 '
Threaded O = .cevceceenee: ** Diam. from 1t. to £t " g SO Y
Welded @~ -wfo—" Diam. from . to _LEL st Loean  Spaid’ '7> Erive L 43 / éﬂ/_
Perforations: vesg wo Q/
Type of perforator used
s SIZE of perforations ..o e DY oo — in.
e PErTCrations Irom ..eeccomamen.. ft. to .. IS { A
ervercsn—e perficrations from R X tf: I { 3
........ .. perfcrations from ..e..cemvaee... ft. to 1.
Screens: vesg 1o C/
Manufacturer's Name
Type Model NOwoeemeeeees
Diam. wececrene SlOt size from ft. to £t.
Diarn. .ceee.. SlOt s1ze from ft. to 1t. :
i
Gravel PaCked: Yes{J No D/Size of gravel: wm . |
Gravel placed from ft. to £t !
Surface seal: yes '3/ No O .~“To what depth? L5 7 = L f
Material used in seal ‘)""“f;’:‘-t — Ay m D — ' ’
Did any strata contain unusable water? Yes O No E{ e .l ,
TYDE 0f WALETeercoeooeereemecersreesmerens ... Depth 0f Stratde.cm o | i
Method of sealing strata off ’ |
1 M
(7) PUMP: wmanusacturer's Name . - ;
Type: HP ! -
¢ '
Q AT T . Land-surface elevation F 7
(Q) WATER LEVELS: above mean sea level.... . ! i
~atic level ft. below top of well Date.. ! |
F12SIAN PreSSUTE .cvcececeeccsssseseens —.lDS. Per square inch Date...ceeesscroen ,
Artesian water is controlled by
(Cap, valve, etc.) 1 ’
: ) i |
Y WELL TESTS: Drawdown is amount water level is ” — - - -
) lowe Work started.....na.. 05, 195.7... Completed 2 L 19.22

Eed/below static level
If yes, by whom?...

ft. drawdown after

as a pump test made? Yes [J No
Yield: gal./min. with

s

.

e .

Racovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level | Time Water Level
Date of test /
iler test...::t‘v-.'.l_.t..gal./nun. U2 DO— .1t. drawdown after. W § -2
Artesian flow. g.p.m. Date

Temperature of water. ... Was a chemical analysis made? Yes (J No

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME...../(:;IZ’IQC/L( :D;:'/ /Zn/c, (-C’O .

(Person, firm, or corporation) / (Type or print)

adaress. D Rox iz Mmare Wae  Fez72

(& 0. .

“(Well Driller)

[Signed]

- - D
License No ke ] Date =, 1900

(USE ADDITIONAL SHEETS IF NECESSARY)



e QOriginal and First Copy with
- partment of Ecology
<ccond Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

-y - .

Application No. ...

Permit NO. ... it e

tad

Address. 2200=130th P1. NE Marysville, iid..

{) OWNER: name.ds. SUS

(é‘) LOC"&TION OF ‘VELL: County..u.m... anthiSh

Sity

Nl see. 17 T.31 8. RS wM.

“ﬂ_qrinz and distance from section or subdivision corner

Domestic & Industrial {J Municipal O

) PROPOSED USE:

(10) WELL LOG:

Formation: Describe by color, character, size of materiat and structure, and

Irrigation [J Test.Well [J Other O
i show thickness o)‘daquzj;;rs gr:d the kind and nature 'c:f tl:.lae material in each
strat trated, t ton.
) TX'PE OF WORK Owner's number of well ratum penetrated, wt at least one entry for each change of formation
(if IMOre than ONE) . ... .veeeermrssseesnsessnssnens MATERIAL | FROM | TO
New well = Method: Dug [J Bored (J - ry ; ; =
Deepened g Cable ¥ Drvenp | = 0il, sandy i 0 ‘ J_
Reconditioned {J Rotary ] Jetted [J Hardpzn : 2 94 _
) DIMENSIONS: 6 Clay,sray,s=znd layers Q4 - 134 °
~ rn
Drilled.......1 58 ft. De ?;amie:x;nc:l::;x well....15 mcnf: Gravel,wet,silt L1538 145
........... . )
. P Gravel,pea, sand L 145 136
) CONSTRUCTION DETAILS: -— & -
Casing installed: ) . Diam. from .41 ft. to 121 2. 1 : -
Threaded 3 * Diam. from ft. to 1. -
Welded ] e " Diam. from ft. to ft. l -
1
Perforations: vesg wNo@ ! —_
. Type of perforator used * ;
S}ZE Of PErfOraliONS .ccceecimeescmcsrsmsrnns I, DY cormececeececcsenans - in. .
...... . perforations from £t. to 1t. i
o .... perforations from ft. to ft. -
ft. to ft. !
1]

perforations from

Screens: vesggr No(l

Manufacturer's Name

Jonnson

I
Typed irswound Model Noi..taj_n;.e.s S ‘ ;
Diam. 6.... Slot size .2.0.30 from ..12.1 £t 10 _122. 1. : —-
Diam. ceceecrrnenns Slot size from 1. to 1t. l !
i :
Gravel packed: yes O NoZ  Size of gravel! e ; i -
SN 0 7. SO : i -

Grovel placed from aeeevoneeee

18w

Surface seal: vesx No[O To what depth? _

R R T

Material used in seal.P1ddling. . clzay
Did any strata contain unusable water? Yes OJ No 8

Type 0f Water?. i cccns, .. Depth of Strata...emeemermssssacen

Method of sealing strata off

( PUMP:

Manufacturer's Name

Type:

($) WATER LEVELS:
134

Lana-surtace elevation
apove mean sea jevel.... ...w¢

{t. below top of well Date. =
Ibs. per square inch Date....caomenn.

3 i¢ level
\ ’sian pressure
Artesian water is controlleg by

{Cap, valve. etc.)

Drawdown is amount water level is
lowered below static level

NoXl If yes. hy wWhom?. ... ccciicninnens
#t. drawdown atter

WELL TESTS:

Yss a pump test made? Yes

Tield: gai.,min. with

e "

‘ecovery data (time taken as zero when pump turned off) (water level
measured trom well top to water level)

Water Level | Time Water Level Water Level

ne Time

Jate of test
aner test.....1Q..
rtesian flow -
¢ serature of water..2&..

-
gal./min. with........j......._ft. drawdown after.....l.....hrs.
g.pm. Date. .
Was a chemical analysis mace? Yes {J NoX)

tUSE ADDIT

IONAL SHEETS IF NECESSARY)

Work started s "'9 19 28

WELL DRILLER’S STATEMENT:

. This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

Compieted

NaMEACE _.Drilling & . Pumn.Service..

(Person. firm, or corporation) (Type or prmt)

Amk“:14503-23rd Av NE Arlinzton, A.

,19.88

8=22

License No.........Q 6 ) 7 Date




I e uriginal anda rirst Copy with
Department of Ecology

Second Copy -— Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No. ...

&7

Permit No. .... e

p LIAYM L, MURRAY JR 5129 New Castcl ive., -noin o Cq -
(1) OWNER: Name JILLDIAM L, HURRAY JR. Addr»«pl] 29 Few Castle Ave ZnCLinNC ca. Y
(2) LOCATION OF WELL: county.... 22000 % =5~ _ e S e 1S 2 2 N RES W

Bearing and distance from section or subdivision corner

Domestic {J Industrial [J Municipal JT

(3) PROPOSED USE:
Irrigation [J Test Well [J Other a

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each

, stratum penetrated, with at least one 4 h ion.
(4) TYPE OF WORK. Owner's number of well 81 2'0 Ld h ne entry for each change of jormation
®  {if more than one).... wevicrenel e, MATERIAL FROM | TO
New well {3 Method: Dug (] Bored [J P <
= : Scil orown c 13
Deepened [m] Cable Driven J
Reconditioned J ‘Rotary (J Jetted [ ,
~ P Cemsnted cravel 11426
(3) DIBIENSIO;} ,.Sﬁ Diameter of Well ..o B, inches. i
Drilled..e.n =2 ft.  Depth of completed well z3Y £t Sanascone Sor o To0 ; TS0~
{6) CONSTRUCTION DETAILS: = AT A~ <= = —
. . 6 _,_1 ADO =T0OWL v.’_a‘} SEngx ; I,_)U 2=
Casing installed: 2 _~ piam. from . #. to S22 1t i
Threaded [J ... * Diam. from . to ft. N et - g T
= L L8V 3TOorneE 2roun 45 2
Welded I et Diam. from it. to 1t 2=l 2 ~ -
Perforations: vesg No @[ sgncstone ZTo ] Z7¢
Type of perforator used
SIZE of perforations in. by in. SERG ZiC | zZ34
*ravessresseenemenee. prforations from ft. to ft.
s pErforations from ft. to £t =
............ -—.. perforations from ft. to 1t.
{
i
Screens: ves@ NoQO - .. ... :
Manufacturer’s Name et CiLzosn - i
Type 3 'Lz Sintegs vz W OMed £ 5.1 O -
Diam. ...2ew- Slot size ... from _imR¥ ft. to “éé‘.«'_ ft. '
Diam. woceme SIOt SIZE rtoFor £FOM ezl £8. 10 e, f1. ! |
= g =< =< i i
Gravel PaCked: Yes{J No (@ Size of gravel: cemcecececeeee.. } |
Gravel placed from ft. to ft. |
Surface seal: ves @ No{ To what depth? —w._ 103 £t .
. 4= i
Material used in seal RENLSOLEE d
Did any strata contain unusable water? Yes (O No @ i
Type Of Waterrecesseramacmenns ... Depth of strata e eeeanaamenanasaran | |
Metnod of sealing strata off. ! H
- ) : ;
(7) PUMP: Manutacturer's Name : -
Type: HP : !
l !
5 . Land-surface elevation T
\8) WATER LEV;L§‘ above mean sea level.... .. i
Static level == ft. below top of well Dazte..
Itesian PreSSUTe ....oeocccssonse —-lDS. pPer square inch Date..oivcmiconc.
Artesian water is controlled by.
(Cap, valve, etc.) |
/ Y . Drawdown is amount water level is l
$) WELL TESTS: lowered below static level Work started 19 Completed 19

vas a pump test made? Yes [J No f1 If yes, by whom2u o ccccvccneaccanenns
Yield: gal./min. with ft. drawdown after

. 3

. . e

ecovery data (time taken as zeroc when pump turned off) (water level
measured from well t0p to water level)

Water Level | Time Water Level Water Level

Time Time

l
¥
|

Date of test — o
10 gal /min. with..._ / i{'—.ﬁ drawdown aﬁer..__l...._..hrs.

ailer test........x...
..ftesian flow g.pm. Date.
Temperature of Watelu.emen-. Was a chemical analysis made? Yes J No [J

(USE ADDITIONAL SHEETS IF NECESSARY)

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

TTINT T e e T R Ted
Nt

: - -
wonl DRTLLIM

NAME [ R TNG Sl T
(Person, firm, or corporation) (Type or print)
- .. . Y e A . . [
Address L33 ezt Ave Arlington, Wa. GEZ2Z3

(Signed] /I%Kf{fu?/‘/ [ Mf—\

(W&l Driller)
7;'9 Date 6/1 0/81 19

License No...



File Original and First Copy with
‘Depanment of Ecology

Second Copy—Owner’'s Copy
Third Copy—DOriller's Copy

WATER WELL REPORT

"STATE OF WASHINGTON

- - i

Water Right Permit No.

Start Card No.

(1) OWNER: Name___ % Farl Bivinsg Addres - .
(2) LOCATION OF WELL: coumy___Snohomish NE % SW xseel8 7131 N.RAEWWM
(2a) STREET ADDDRESS OF WELL (or nearest address)_198+th & Marine View Driue
{(3) PROPOSED _USE: % E:i’g‘:t?;;c Industrial {J Municipal (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
C Dewater TestWell C Other C Formation: Describe by color, character, size of material and structure, and show
thick of aquiters and the kind and nature of the material in each stratum penetratad,
(4) TYPE OF WORK: Owner's number of wall with at least one entry tor each change of information.
(it more than one)
. _ B _ MATERIAL I FROM Il TO
Abandoned Z  New well X Method: Dug ©C Bored
Deepened O Cable T Oriven 0 |Brown +ill g houlders g i 20
Reconéstloned C Rotary X Jetted O lne gray +ill | 20 I ac
(5) DIMENSIONS: piameter of well 6 inches. Brawn silty sand & grave] 105 | 115
. i i -~
Driled__ 495 teet. Depth of compieted weil 493 #, Brown silty dry sand 115 : QPAZ1¢
srav_silty sand,some _gravel 162 1
‘6) CONSTRUCTION DETAILS: < < . v = ] ; 85
6 lue I/gra_\‘z +£3i11 1189 ! 203
Casinginstalled: _ 0+ piam. from_£1 nw_443 n Damp broww_sand 1503 | o9c
Welded XX _______* Diam.from ft. to ~ . i i
Liner installed __ . ray-si 1 J-Y c 1,1_\‘1 2798 2760
Threaded [ — ° Diam. from . to . Cray silt=stone, 260 | 365
- Pertarations: YesiL Noixl Grayv siltstone— d—sandg ingc 170
Type»of perforator used . . J PR - [ i
SIZE ot perforations in. by in. v ] WE i i 428 433
: pertorations from f.to h. Grav_siltstone,sand/water 433 14490
pertorations trom #t.10 - ® Orav silty sand, water 440 1493
pertorations from ft. to H. i i
Screens: YesyX  Nol_ 4
Manufacturer's Nameu OIS ON :
Type _Stainless stes] ] ModeiNo____ ; ?
Diam.___ D ____siotsize_o 016 trom 443 _ n10_ 453 #, !
Diam Siot size from f.to ft i
Gravel packed: Yesl ! NolX! Size of gravel -
Gravel placed from ft. to f. J/0 ~
/ \‘T;l "tf\ . -
— —_— 18 " I NaalV i
Surtace seal: YesKX Nol | Towhatdepth? : TS . .
Material used in seat bentcnite b - TR
D:d any strata contain unusable water? yesf_f Nol X T = /.77
Tyoe ot water?. Depth of strata 'd) — o '
o ; ER4s Qzq [/ /7
athod of seaiing strata o /\rl_;n; h_. e 1 V\J U '
7) PUMP: Januiacturer's Name N/A rr//‘j,v'_ Lt ¢
Tyoe. HP T R M0n,
- S, 7
) WATER LEVELS:  LImianssnas ]
Stauctevel _230Q . belowtopotwell Date 11 /17 /87
Artesian prassure ibs. per squareinch Date ___
Artesian water is controiled by TR RTR) :
Work started 10/23 8% C ed ll/‘1 7 .lﬁl
1) X'VYEUFI TE%TS: Drawdown is amount watar lavel is lowered below static lavei
1 $ *hEit
/ = girkofidiRace? Yes : NoX] iyss.oywnomr_EZEEEEIE | e CONSTRUCTOR CERTIFICATION:
Yieia: 9al./min. with ft. drawdawn after nes. t constructed and/or accept responsibility for construction of this well,
v - " Il and its compliance with all Washington well construction stangards.
hd r Materials used and the information reported above are true to my best
Recovery data (time taken as zero when pump turned off) (water level measured knowledge and belief.
from well top to water lovel)
Time - Water Lavel Time Water Lavel Time Water Lwel‘ NAME OELKE DRILLING .. INC
(PERSON, FIRM, OR CORPORATION) (TYPE OR PRINT)
Address4312 166th Ave E., Sumner 98390
Date of test _7/\p _//15./
: : (Signed) L fé—~ ¥ * (A icense No._0837
Bailertest B gal./min.with 2 (_# drawdownatter 1 hrs. Contractor's (WELL DRILLER)
o
Airtest gal./min. with stem set at ft. tor hrs. | - Regigtratio . :
ROYBEREDT1360C  opate 1/18 B8
Artegian liow g.p.m. Date
Temoerature of waler_j._L Was a chemical analysis made? Yesg NOD (USE ADDITIONAL SHEETS IF NECESSAHY)

5w Iron 5.0pom

S men 4w en ATy 1 man.



File Original and First Copy with
Jepartment of Ecology

second Copy - Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT |
STATE OF WASHINGTON

.

R AV A Y

7 ,
Application No. ...

Permit NO. ... crntcscrmescniennrenssans

——
VAR e D )

(1) OWNER: Name. y ].,7..

—
Address. 2O ¢ VAL
—

(2) LOCATION OF WELL: county. oL

o
= .
T2 LN R...-.’;/.gf_..w.M.

— v A sec. 247

Beuaring and distance from section or subdivision corner

Industrial 3 Municipal O

2L

Domestic [
Irrigation ] Test Well J Other

:3) PROPOSED USE:

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

. O . ber of well  *
(4) TYPE OF WORK: Qunersoumperotwen | | == e TRom |10
New well B, Method: Dug [J Bored J Ea - S — < =
Deepened m] Cable (J Driven J “'{["’"’{'({ (’ L & =7
Reconditioned O .Rotary Cr- Jetted O > 3
- [N ST [~ |24y
5) DIMEI\EI/O_NS' Diameter of well é:...‘. inches. |
Driiled l: £t. £ leted well..Zm /(2 1t 7 — - = - >
rille Depth of completed we £t I~ ) AR 2R ) v = (_)_
‘6) CONSTRUCTION DETAILS: .4 . : — — -
.. - oY) bt (R L . 1
Casing installed: - Diam. trom 1. to £, //T/V j/J J // 4 z 2 ¢ aAs
Threaded (J - * Diam. from ft. to - ft. ) - o =
Welded T 2%w..” Diam. trom'f—z_ £t to 2L g, /) L4000 (L4 Y r/ Lo / /7)——
Perforations: vesg Moy J—INCTS A £ D (Lt /3 112.00
Type of perforator used 4 |
. SIZE of perforations . cececmuees in. BY e . in. <=, ﬂ sz i . ¢ 2010,
" perforations from eumeee. . t0 ... It. 2 /G’M ‘//( Z/f/ j—.( £ % U
PR - perforations from aaeee—.e... ft. t0 ... W ¢ X +- —
e ieererreereenee. DEXTOTAHONS fIOM oeceeee 8. tO £t. §A+N Q / V iz S /
Screens: ves{} NoO ;2020 C LAY IAYAVSS =
Manufacturer's Name L 4 ) !
Type _— Mod\el No_._..___.,r._;___.. P DY
Diam. s‘,’/.. Slot size"—r/ =2 from % < sl {t. to iLill tr. -2 AND / 5 3 V4 C‘ -i
Diam. 7. f_ Slot size (/. L. trom 12235t to T2l 1t _ — _ _
AL LCLAY e/ SHD LGS /7
Gravel packed: vesg wo §( Size of gravel: S / 7
Gravel placed from ft. to ft. [L/ '_.;.: o) S— 24N LD C; ,27/714 'C."L / 7‘1’ /C‘?:;
Surface seal: Yes‘S( No [J _ To what depth? _../.:‘.S{....._.__ . - =
Material used in'seal....... y ):\ryf—’r‘!.——,‘_ﬂ;— x [’ o0 S f) /‘)TL‘-/’,Z(‘—///'C/ /<5 /‘:"5
Did any strata contain unusable water? Yes OO No O / ] ‘
Type 0f Water?e e DEPH Of SITRERocomerems rorremene S ALY =2 s L7 <5¢/l27C
Method of sealing strata ofl / v
- SRR B s T
{7) PUMP: Manufacturer's Name AS ’) 7 &LA ;
Type: . ur T
(8) WATER LEYELS:  Landsuriace cleyacion E : |
. [,
Static level ...4. g e ft. Delow top of well Date. 9 - ,,..7 !
1eSIaN PreSSUTe .eeeecvemisesevessmommomns, Ibs. per square inch Date.eeeeeeeees ;

Artesian water is controlled by
(Cap, valve, ete.)

Drawdown is amount water level is

“)) WELL TESTS: lowered below static level

. V-

as a pump test made? Yesﬂ No {J If yes. by WhOm?.....(.1..‘1-.‘..1—)........‘...

Yield: ’; ' gal./min. with [C? 7 tt. drawdown after <4 hrs.
7

” ”

. ’” v "

wecovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Water Level | Time Water Level Water Level

Time Time

= - ; -
Work started...o_ 2. L5, 1< _7'?:cmplemd <2/

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAMP/:‘/‘;L/")/—)/\/ R ae D/g/é (,//\/6-
(Person, Arm, or corporation) (Type or print)

Addrﬂcﬂﬁ /S /N 6‘;15,{..Z1‘{(’-/ '/2,/ ('7’

[Signed]_\"}\/&j, J/{ 7

Licensﬁo f[" //

7

-7
// £ Z
(Well Driller)

Date....;;.g...:.'..j.(.l..., 19.(’7

iler test. .. gal./min. Withe....... e tt. drawdown after. -1 N
artesian flow g.pan. Date,
Temperature of water............ Was a chemical analysis made? Yes'F No O

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 05C-1-2C

-3



LLIC Wilgilldl JGIIU D IS0 UMY WIL
Department of Ecology

Second Copy — Owner's Copy
Thurd Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Appiication No?

tf/i/ ................................

Permit No. .... ..

/, }1'3-:1—-\—;’1,-{-"\_

(1) OWNER: wame. [Rimel

Address ,g// ?/-/f? ;/’k/ SZ-'—n‘. /4.77-’/

(2) LOCATION OF WELL: county. ncoreeidl

Beuaring and distance from section or subdivision corner

— 54 NEw see! Y 3L, R L m

(3) PROPOSED USE: Domestic ¥ Industrial 0 Municipal (J

Irrigation [J Test Well [J Other m]

Owner's number - of well

(4) TYPE OF WORK: {if more than one)....
New well m’ Method: Dug O Bored O
Deepened ] Cable [J Driven [J
Reconditioned OJ N Rotary ,Ef Jetted O

(5) DIMENSIONS: .(’.—Z..",.u inches.

Diameter of well

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, anc
show thickness of aquifers and the kind and nature of the material in "eact
stratum penectrated, with at least one entry for each change of formation

MATERIAL FROM | TO

[,’(.J&'u-w Ctng b fi1zanet 4 /12
4 S /

r[‘;?,(.‘:.c. Fex I I)ka P4 /Z—-u‘z’\ /2 ‘ S0
|

ille «-‘-_)-Z-.-- Sem——.— e w; - R
Drilled ft. Depth of completed well.....{ At (4,7‘:4_* . :; .o _ L/ O | Z /_ é_/_’__
(6) CONSTRUCTION DETAILS: 7 7 / l
Casing installed: _/-_+ piam. from T./ 2= #t. 10 4L . 1":"1 e et 77 T 0
Threaded [ ™ Diam. from £t to 1. a e § Z 1
Weldedm ....... ** Diam. from ft. to ft. - -
- f)z{:.:.i K’/W\JV) (j Y. g &5/ ‘7 é-:‘
Perforations: vesg No S 74 L/
Type o pertorator used . | Rl Do o 2oidl gt G T]
SIZE of perforations erermeremee 1e DY e e i1, / . / l
Jp— perforations from ft. to ft. .
=~ : perforations from ft. to ft. [’V s L AL "’['L’( .[ l [ 2’*2’ [)
perforations from ft-to 1t. /
J’M_‘ /\)jm,({uz[/\ k"f'f‘f{d—
Screens: vyes No O St LTTh e o T N AN
Manufacturer's Name. Fnlf s . 520 fy o OO J
Type . L3115 B LT — SN Py i : =
Diam. §.....5..... Slot size ./._....._..« from 3LL2. . to ...l/..s.. t. .L" /“’\* SIPEN —/é\‘ﬂ/"(/ :2 2 5? 7 q‘[
Diam. ...ee..... Slot size from £t. to £t.
/\J’LLL ,(),(_,L'rv- Perd W/ k"?‘f-{/
Gravel packed: vesg NoQ Sizeofgravel: oo . 4 [—é(,. foret 2 <1 (.// 3 C,,x
Gravel placed from 2. to ft.
I, 7 P R AT A 7
Surface seal: ves i NoO To what deptn? ,‘Q_-nz,w__/) g | ALk é’tﬁ;”l RZecloo) ielh 7 2 LN A 77
Material used in seal et **V" ("*_A"'\ _ (\7 /
Did any strata contain unusable water’ Yes (3 No O B(,.:.( (LL,(‘,[' )--[,4‘ PNl e Q_(—,—\_//v- }
Type 0f Water? Depth Of SITaAtAu.cmemersoessreneens Lg}z:—r_(/ '2 7 212 8 S
Method of sealing strata off. , ‘
1, 4 H <
(7) PUDIP: Manufacturer's Name /_)JA-\._‘ /[ [."-r(/ E«’. foilan ™ 3 ?\ | 2 /L’
Type: HP - - ~ '~/ -
- ‘ Ciaosr et g et pon i o2yt 7 |
Land-surface elevation PR ?;Z’ 3747/

A ﬁ

(8) "WATER LEVELS: above mean sea level..

£ // ft. below top of well Da:eas.« I At /
..1DS. per square inch Date...... x..'_. .........

Static level .
Artesian pressure
Artesian water is controlled by.

(Cap, valve, etc.)

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes [J No J If yes, by whom?...
Yield: gal./min. with ft. drawdown after

” ” s »”»

” » ”

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Water Level Water Level

Time

Time Water Level Time
Date of test
Bailer test.... L.i._gal /min. wzth.../ (f ....ft. drawdown after...... T Is.

Artesian flow. g.p.am. Date.
Temperature of water.J_!.__ Was a chemical analysis made? Yes [J No /&:

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

; -
Z V?:, IR

5’\—-\. A_/-r\'z( ©® L.'TLZ-\_, ‘;’[-’/

Work staned...@.ﬁt_.l.é_. 19. ] g Comoleted./z’ £ e ,../....... IQZ/ 7
v

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME (oﬂ/ﬂéﬂ/ﬂ-/] /(/A,L/ MWL;

(Person, firm. or corporation)

Address..tgz/ < ) 7 / C{-—rz*ﬂ/zt -~ / ﬂ
Ef/w‘//: Le: f/fz,m__/

{Well Driller)

[Signed].. 3

Se No ﬁ/&[/

192,2

Lice

Date[zu- ; 2
S

=3



Department of Ecology
Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applcaltlon NO. cvveeicererecensceaeanes

Permit No. .

(1) O‘VNER: Name, VERSEL NANCE

addresd 8316-82nd Dr. N.W.Stanwood, Wa. 98¢

Snohomish

=
N., RLL“ W.M.

_SW_, §E , . 19 31

(2) LOCATION OF WELL: county

Bearing and distance from section or subdivision corner

-

Domestic 3% Industrial 3 Municipal [J

(3) PROPOSED USE:
Irrigation J Test Well [J Other O

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penctrated, with at least one entry for each change of jormation.

. O ! b 4 11
(4) TYPE OF WORK: {Qrisreqimeargtvel 1913 SATERIAL FRoM |10
New well = Method: Dug [0 Bored [J 3 -
Deepened O Cable 0  Driven O Soil brown sandy 0 l} 2
Reconditioned {J . Rotary &  Jetted (J-
Clay brown sandy med ooulaers O |7
(5) DIMENSIONS: Diameter of well ......_.....‘__..6....... inches. . i i
* Drilled 29 .t Deptn of completed well.. 368 . | CITy DIOWIT Sy =7 >3
(6) CONSTRUCTION DETAILS: SSand and gravels 2385
Casing installed®_ 5/ 8 piam, trom 1ttt 322 &
Threaded 0 ceveveees " Diam. from f1. to ft. G v
Welded B e Diam. from ft. to 1t. 1ay gray sandsj 86 [126
Perforations: vesg o g cand gravel/ clay streaks 120139
Type of perforator used
SIZE of perforauons_ in. by in, Clay gray sandy - 1 39; 1 SLL
. perforations from ft. to it.
2 perforations from tt. to 1t _
perforations from ft. to « | Sand med gray clay streaks 1541175
Screens: vesz NoO Johnson Clay gray sandy sand streaks| 175[318
Mantecrics oo -
Type Model No e sagopyeneerensess ~ Y o s - *
Diam. ____b ;;.. Slot size;..,,.j..g.: from _‘2 - ft. to .%..D.._ it.. Sand med fine ~(wager bearing 31 8 329
Djam. w.-..... Slot sx‘zeD -Lan-‘{‘.:om 2= ft.. to L= _ ft. '
Gravel packed: ves 0 NoXX Sizeof gravel: . — |
Gravel placed from ft. to ft.
Surface seal: yes & N&D To_what_depth? et B 1.
Material used in seal. SMEeNt-0entonite
Did any strata contain unusable water? Yes (O No \
Type of Wateru e Depth of strata.... / \j !
Method of sealing strata off. B e \IQ\‘ \
j.l’ 1
(7) PUMP: Manufacturer's Name / ?‘?’ _ \ :
Type: HP \\ .;‘ : \\ '
- s !
3 > . Land- £ 1 ti
) WATER LEVELS:  gpossnaiag. . 2h0, NS L\
Static level 22 ft. below top of well Date..i _______ 7 ..... - v” -4 V.C'::;_-):'x- 2 j,
CSIaN PrESSUTE .emessscmmemwee]DS. Per square inch Date \ - Q?d\'or{“;‘) ;”’ ]
. .. d >
Artesian water is controlled by. EmTvEve S \ W l
l
{9) WELL TESTS: Drawdown is amount water level is ‘}/LT U/L [9 - corotered 9/1 0/79 -

lowered below static level

No ¥ If yes, by Whom?. e eeeeemeemcorrenmcee
ft. drawdown after hrs.

as a pump test made? Yes [J
rield: gal./min. with

" "

"

" .

.covery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level

. Date of test
iler test..._ ... . gal./min. with_._.Ll’Q_...:tt drawdown after.

Work started

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

JANNSEN WELL DRILLING

...tesian flow.

Y g.p.am. Date
Temperature of water._.é..é_..

S. F. No. 735¢—0S—(Rev, 4-71).

Was a chemical analysis made? Yes (J No &

. NAME
Time Water Level (Person, firm, or corporation) {(Type or print)
L30 West Ave. Arli .
Address. 33 Ave. Arlington, Wa. 9822
-
5 [Signed}...m...éljm
=....nrs. {Well Driller)
License No 1060 Date 9/1 8/79 19.......
(USE ADDITIONAL SHEETS IF NECESSARY) —



Denartment of .,colozi'“”
Second Copy — Qwner’'s Copy

Third Copy — Driller’'s Copy :)?j STATE OF

/@—// G /A

WALTER YL REPFurl

.*.,,4...-.7\“. AU e femammanannanas

Permit No. ....

q
\‘_/ /

WASHINGTON

—_——y T = .
1 JE L S s

Address

(1) OWNER: yame Vina Randle.

- =

i
1% Sec

(2) LOCATION OF WELL: county

Seuring and distance from section or subdivision cornchlran c;hw .

Tiedront €s~tc‘f’ces

Domestic (1 Industrial (3 Municipal J

(3) PROPOSED USE:

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and

Irri i Teast Well Oth
rrigation (J Test Well 1 er = show :mcme:S of daqu;rers and the kind and nature of the material in edch
(4) TYPE OF WORK: Qwner's aumber of weil stratum penctrated, with gt least one entry for each change of formation.
(if more than one}.... oo . MATERIAL I FrRoM | ToO
New well & Method: Dug c Bored [ andq = ‘ —
Deepened ] Cable {J Driven (J R I ! -
Reconditioned [J Rotary (0 Jetted (J boulders cobbles,cemen 1’3&4 | 3! {O
gravel . coarse.cemented . 7T
’3) DIDIENSIONS Diameter of well ... .. inches. ;gmé ‘vael_ .Glne d['q 1oose, | Ty '\O‘f
Drilled..... Deptn of completed well... O\D tth c.La,q i [ 4,
N t }
; ol 163
(6) CONSTRUCTION DETAILS: {agecs t 163
Casing installed: 3 - N _sond. blue. gil by wek 163 187
astns e o £8 80 s 2 clay. sil4 hin \ayers of | 5
Threaded O SR . S {- Q. it l - g -
Welded [T e Diam. from £t to S £t 0 o1 wes : lZ L—[f 2%1
clay, ue. ! 1 _2%0
Perforations: vesgg NoQO .., .. s cl Q!F blue, £hin 1\ 2!’31'5 of peat="
Type of perforator used - P A = (_iONE Q.S) T 2?0 200
SIZZ of perforations e IR by T L . i
TSN perforations from I f2. to :
ieme—e—— pertorations from . to : ;
e periorations from . to ’ !
- | !
Screems: vesg NeG . . NI e 203l 254
.:,fa;facz}ge__{;bf=_:'tf._. e shale qrea 3reen o | 3oy 4H4e6
‘Diam. s Slot size _.z : ¢a1\d'%b-h SEEC ""nierblu’@ ’
Diam. e Slot size colsl ’
Gravel PaCked3 Yes 0 | No O  Sizeot gravel: —,..::__'...-_ ..... } ;
Gravel placed from P . to £t i i
Surface seal: vesg NoQ To what depth? ... f i
Material used in seal S S A ’ !
: i

Did any strata contain unusable water? YesJ _ No ([
Type of wate:7_m;.;£_=.____ Depth 9f SIT2tImieeeeree e i
Method of sealing strata off oo 2, {
(7) PUMP: ianusacturer’s Name - :
Type: ol :
H i
and-suriace eievaion - H
ét | !
7

S) o
S:iatic level
n pressure

Artesian water is controlled by

above rmean sea level
£t. below top of well Date
lbs. per square inch Date.....

VATER LEVELS:

t

ies

(Cap, valve. etc.)

/ T Q. Drawdown is amount water level is
.'9) WELL TESTS: lowered below static level

‘as a pump test made? Yes J No T If yes, by whom ueemn. -
with £t. drawdown afrer

Vield: gal./min.

I

icovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

'

Time Water Level Time Water Level Time Water Level
i
Date of test .
iler test....—._._.gal/min. with...l.____it. drawdown after......lo....hrs.

g.pam. Date
Was a chemical analysis made? Yes O No (O

~st8sian fiow.
Teamperature of water

(USE ADDITIONAL S
S. F. No. 7356—0S—(Rev. 4-71).

19.i

- — -~ .
= Compileted

Work startes
WELL DRILLER’S STATEMENT:

This weil was drilled under my Junsmctxon and this report is
true io the best of my knowledge and beliel.

NAME.:33 wolllins & Tunn Gervics
(Person, firm, or corporation) (Type or print}

S 4 Tqes DT et em -
Address.. = 233 202 alilITITII, LI

”?‘7/ 60 =
(Signed].. [T LT /s

{ (Well Driller)
License No i Date. ... 19.03..

HIZTS [F NECISSARY)
——r—ao 3



Tile Original and First Copy vzith
Jepartment of Ecology

Second Copy — Owner’s Copy

- Third Copy — Driller’'s Copy

WATER WELL REPORT h

STATE OF WASHINGTON

{
Application NO. e

Permit No. .... ...

adaress 1.8101=75th Av NW Stanwood, WA.

(1) OWNER: Name......! J imGrandOIl

1% 1, Sec 20 T 31 N., Rz‘!‘E W.M.

(2) LOCATION OF WELL: county.3n0homish

Bearing and distance from section or subdivision corner LOt B-Div

1_Block 54-G.D. Hillmans Div. Birm. 4dd.

Domestic X Industrial (] Municipal [

(3) PROPOSED USE:

(10) WELL LOG:

Irrigation ] Test Well J Other O | Formation: Describe by color, character, size of material and structure, and
slf:tmf ’t"l:xcl;nei: gf daquij;rs gr;d the kind and nature gl tr:ce material in each
stratu netrated, 14 ion.

(4) TYPE OF WORK: Owner's number of well P ed, with at least one entry for each change of formation

(if more than ONeJ.... .ccciccerscesessccns MATERIAL FROM ’ TO

New well Y Method: Dug O Bored [
Deepened a Cable B Driven g | 99 1]_- 0 3
Reconditioned [J Rotary ]  Jetted [J Barapan 3 58
- 5 Gravel,sand,dry,clay layersi 58! 158
D) DIMENSIONS: Diameter of well ..M. ... inches. Cl ay Sj 1tv.cev 1 58 ! 189
Drilled... 219 .....ft. Depth of completed well.. 919 . Clay blae 189 1‘5'5“-
- L d o .
§) CONSTRUCTION DETAILS: ura:ifel ysilty 193 | 196._
.. Sand,silty ,
Casing installed: __6__~ piam. trom .41 . 1o _310. 2. Clav hlue. siltw ;gg , 260
Threaded O vevenemeee’” Diam. from ft. to £t. L »-S 7 300
Welded [ e Diam. from £. to ¢ | Gravel,sand,loose,wet 300 1 315
Perforations: vesg NoX
Type of perforatcr used
- . SIZE of Perforations meecememmccss i DY oo - in. ]
coeimpersemsssrenss PEFICTAIONS fIOM e 3 S8 7- RSO ft.
——remnmese e PETICrations from eeeemeeees ft. to N § 3
JOTO— .. perfcrations from .eciemen. ft. to 1t.
Screens: vesm@ Mo .
Manufacturer's Name, J canson
-~
Type_WLLEWOURA....._._._. Model NoSTainless -
Diam. ..M..... Slot size AO}Q from 310 it. to 31:2 ft. —
Diam. ... Slot size from £t. to 1t. s
Gravel PaCked: Yes [J No&  Size of gravel: e ereencssnees |
Gravel placed from ft. to ft. . ;
Surface seal: ves p.o] No 3. _ To what de 18 Aot
. . % Dth? el Mo £t TT o ~ ol
Material used in seal.2Uuddled clay Stk 2§ iv !
Did any strata contain unusable water? Yes 5 No 3 ‘ !
TIPE Of WATEI Mseeemecerenrervrssmssernsoseene DEPN OF SIrELaomcccececencaceerannms ] i
Method of sealing strata off ! !
(7) PUMP: . Pioneer i i
7)  Manufacturer's Name = = ;
Type: Du b H..P.._._.] ..... hp.... ‘ ’
> 4 . Lang-surface elevauon ¥ H
(8) W ATE_R LE_\ ELS: 'auo;e mean sea level.... 490 It ! !
~ratic level 231 ft. below top of well Date~. 7.0 L 2
LeSIAN PreSSULe ecrcccvcmseeee- DS, PO square inch Datl..camsccncnos
Arnesian water i controlled by
{Cap, vaive. etc.) l
WELL TESTS: Drawdown is amount water level is {
) lowered below static level Work started 8- 1 19 84 Completed 8- 17 19...8.9‘

No Z If yes. BY WHOM eerecreceaevecnercenenes
ft. grawrown after

S 3 pump test made? Yes J
Yield: gal./min. with

.

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level}

Time Water Level | Time Water Level Time Water Level

i
|

" Date of test
E !er,test......]..o........gal./min. with.....zg.......zt. drawdown atter....].._..“hrs.

Artesian flow, g.p.am. Date
Femperature of water......JQ... Was a chemical analysis made? Yes {J No (@

(USE AbDITIONAL SHEETS IF NECISSARY)

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this reporf is
true to the best of my knowledge and belief.

NaMeEdce Drilling & Pump.Service. ...
(Person, firm, or .corporation) (Type or print)
Address1 4503=23rd Av NZ Arlington, WA.
~3 = o
'/. - ,’7 £ (./{
[Signed] ("ZZ({Z A g et

(Well Driller)

..0137 Date..8=25

License No



£ lie vriginal anag r1rst Copy with
Department of Ecolagy

Second Copy -—— Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Vd
Application No.

A T ——

Permit No.

Address / Y\J / L/ L"f-/""V/ A/’JTLQ me SZL”W o

(1) OWNER: yame /<? LD, 'fo’(/z—b

(2) LOCATION OF WELL: county... b 44107 2

- " v seed. v ZL.n. R W

Beuring and distance from section or subdivision corner

(3) PROPOSED USE: Domestc & Industrial 0 Municipal

(10) WELL LOG:

Irrigation {J Test Well ] Other {0 | Formation: Describe by color, character, size of material and structure, and
show thtckneis gfdaqm/;rs and the kind and nature )c:)‘ th};e material in each
. 13 enetrate t. t I3 r
(4) TYPE OF WORK: Owner's number of well stratum p with at least one entry for each change of formation.
* (if more than ONe).... . mcacaceeecessnsonns MATERIAL FROM TO
New well [m] Method: Dug [m] Bored [{J
Deepened g Cable D/Driven O -
Prd L ; e 7 7
Reconditioned [J ‘Rotary [J  Jetted [J "‘"GT B &1
- ;
(5) DIMENSIONS: Diameter of well ... ..é} oo iDCHES. A d Pt AL
Drilled...... 5(’..!..._12 Depth of completed well ? & } it v R
. L AL A 2l e s
(6) CONSTRUCTION DETAILS: LAl Aot AO LTS
asing installed: _ » Di A s —
Casing installed: Diam. from ft. to 1. ’w’/;(f/l/l—:(_ U L,(,LL/ 3 5 / 70
Threaded O PRSI ** Diam. from . to T 7 -
Welded @/ ......... " Diam. from -O_ ft. to J\.."'./ j/rt > VA -
e A e /281 /1
Perforations: vesg nNopp—"
Type of perforator used &__&(—L.,(// oA [/ 2.7 / 7)""’
. SIZE of perforations in. by in. i 7 ]
Y sseeeeeeee perforations from ft. to 1t. PRI -
PR A— - perforations from ft. to ft. L/é':(//{/ / 7r— > f J
ceeremeeeeeereme. Perforations from ft. to . = = —
Sty P22 Xyl 2
Screens: ves g~ No O o % ’ /
Manuiactux:_e‘r"s’ Name ‘;'-'ﬂ./:ﬂ-zA_.(,/{ Aitel R~ 3
Type it Model ) [+ JUERUUU
Diam. ..ff. Slot size L&  trom 250 st t0 L1 s, = — ’ 21
b o 1 <& afS . . Ve
Diam. .ecereevae Slot size from ft. to 1t i L/ Sttt &L Ad ¢/ | 2-¢ z
/
Gravel packed: vyes O No = Size of gravel: ... oA A\ M"dj R 7‘ s /
Gravel placed from ft. to ft. ‘
Surface seal: ves O No{Q To.what depth? e 1t.
Material used in seal [ 7
Did any strata contain unusable water? Yes O No O
Type 0f wWater v eeeecm e D€Pth 0f SErataceeeeeeeceeaeen !
Method of sealing strata off. ;
- !
(7} PUMP: Manutacturer's Name -
Type: HP ’
!
. . Land-surface elevation ! T
\8) XVATEIB I:‘,EYELS‘ above mean sea level.... ot ! d
Static level .22/ ot ft. below top of well Date
riesian pressure ...... emeeneareerssnsanem ...Jbs. per square inch Date..ceeenn-. .
Artesian water is controlled by i
(Cap, valve, ete.) !
' i
R . 1
{ . Drawdown is amount water level is
9 WELL TESTS: lowered- below static level Work started 13 Completed 19
‘as a pump test made? Yes J No If yes, by Whom?2. . ceeecccecveemcnaens

tjeld:

gal./min. with ft. drawdown after

e " ” "

2 " ”

:covery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Temperature of water............ -

Time Water Level | Time Water Level Time Water Level
Date of test 5
iler test..l:-ﬁ.m.....gal./min. With...s.......£t. drawdown a!ter_.._.;./..z.ahrs.

g.pan. Date

Was a chemical analysis made? Yes J No (J

tesian flow.

(USE ADDITIONAL SHEETS IF NECESSARY)

050-1-20

WELL DRILLER'S STATEMENT:

This well was drilied under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME /_—77/"{’5//“/{*”//

(Person, firm, or corporation) .

Addres@’l ‘/Yf‘é" ~S ik 772/ 6‘Nf"‘"'/ 2
[Signed] ZMWVL%“_‘

(Well Driller)
License No ,/ g 7

{Type or print)

Dateﬂ"L/ =7 ,‘19’?7/




File Original and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT U
STATE OF WASHINGTON

- v
Application NO. .. ccvveiea e

Permit No. .... .

/9203 old  Hoy ?C/

‘Address

(2) LOCATION OF WELL: county.... S0 0en1 5.

Bearing and distance from section or subdivision corner

_SW S see AL Téln rA _wm.

(10) WELL LOG:

(3) PROPOSED USE: Domestic @ Industrial {J Municipal (]
Irrigation [J Test Well ] Other . [J | Formation: Describe by color, character, size of material and ‘structure. and
s?fot& thickness of ;quzfirs a-r:d the kind and nature of the material in each
YP stratum
(4) T E OF WORK' Owner's number of weil penetrated, with at least one entry for each change of formation.
*  (if more than one). revessrarsrse s aeatesssesrassasane MATERIAL FROM | TO
New well = Method: Dug O Bored J ﬂ -
Deepened g - Cable O Driven OJ —-—.—’3—’9—‘2—5 ’- c ' “ (
Reconditioned {J Rotary (J Jetted [J Hﬂ&é(ﬂﬂﬂ [u.«(" Av ) g | S
(5) DIMENSIONS: C/ay (g ad ) 5L 1iot
etted A D ?:“‘:‘" °‘l ‘:’e: e P TSI _Sadc (/"J /My I (Browwn) 7o | /5%
e A e of completed we. N /- 0
» P And'? (4 dtel) /59 ! Zos
(6) CONSTRUCTION DETAILS: Cogrse " Scad « (- /?{/:’7 }
Casing installed: é » Diam. trom — L 1. to 22.C . flates ~0¢ .ZZQ
Threaded (J reesecemememe” Diam. from ft. to ft.
Welded emecemmee’” Diam. from ft. to 1.
Perforations: vesg No @
Type of perforator used
S"ZE of perforations in. by in.
e perforations from > £t. to ft. "
_________ ... perforations from -ft. to 1t.
emvrmemereameeneee p@TIOTations from ft. to .
Screens: ves@ No (O
Manufacturer's Name.
Type — Model NOw—omaae .
o 13:3, . TN Slot size from {t. to 13,
DIam. e SlOt size from It. to 1t.
Gravel Pa‘:ked: Yes(J No@ Sizeof gravell
Gravel placed from 1t. to 1L, |
Surf I: / f ;
ace seal: ves 8 N/? /To what deptf? ... .2 :
Material used in seal 2, a2l e Clele.; ’e i
Did any strata contain unusable water? Yes O No a !
Type 0f Walelr?u e ccerammenes. . Depth of strata . {
Method of sealing strata off. i
7) PUDMP: Manufacturer's Name —_— .
Type: HP '
I
; ; . Land-surface elevation . -
(8) WATER LEVELS: above mean sea level.. ey ....)_...’ S ! !
tatic level L3 #t. below top of well Date A =7z i
rtesian Pressure .......i...o- —....]bs. per square inch Date._. eceesaneenen "KE‘/V ~ i
Artesian water is controlled by q =5 T
(Cap, valve, etc.) U fAlD, :
AN 4
2a :
9) WELL TESTS: Drawdown is amount water level is - — : D, - /
) Work started -7 3 / @,D;mnlsted i/ /l - (’ 19:{.?

lowered below static level
Was a pump test made? Yes N] No [J If yes, by whom’[?ﬁ 5// //c"

Yield: gal./min. with ft. drawdown after

” ) ?:" ”»

hrs.

2

e " ”

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Water Level Water Level

Time Water Level Time Time

Date of tes
oailer test...llC. gal Jmin. Withe——..ft. drawdown atter.. ... hrs.

g.pm. Date.

Artestan flow

Y. 7’/

'mperature of wWatel..meeen- Was a chemical analysis made? Yes {J No A1

(USE ADDITIONAL SHEETS IF NECESSARY)

o
3

WELL DRILLER’S STATEMENT: LOGY

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.
o

NAME /;’Dﬁf)ﬁﬂ )/’ ///?i

{Person, Arm, or corporation) / ({Type or print)

Address 76//2 Zc‘q g/ ////c

(Well Drﬁler)

oo LG /5 .79







APPENDIX B

AQUIFER TESTS

Hydraulic properties of the advance outwash were tested by performing short-
term pump tests in wells LG-1, LG-3 and LG-4. A 2-inch-diameter submersible
stainless steel Grundfos pump was used for pumping. Wells LG-1 and LG-4 were
pumped for a period of approximately 120 minutes. Well LG-3 was pumped for
approximately 80 minutes. Because of the similarity of the test results for
the first three wells and the similar aquifer characteristics observed in all
wells during drilling, well LG-2 was not tested. The average discharge rates
and maximum drawdown values are given below:

* Drawdown
Well Q _(gpm) (feet)
LG-1 3.7 4.1
LG-3 4.3 3.2
LG-4 4.8 2.0

Water levels during the pump tests were monitored using a data logger and 15-
psi transducer. Flow was measured with a totalizer and cross checked with
periodic volumetric measurements. Semi-logarithmic plots of drawdown versus
pumping time are presented in Figures B-1, B-2,and B-3.

The Cooper and Jacob (1946) solution was used to estimate aquifer properties.
Cooper and Jacob devised a form of the Theis (1935) solution, which uses a
semi-log plot of drawdown versus time rather than a log-log, curve-matching
technique. Assumptions inherent in the two solutions are identical. The
Cooper and Jacob method was chosen for two reasons: (1) the drawdown from
each pump test was small, making the degree of curve-matching accuracy for the
Theis solution low; and (2) discharge fluctuations made the curve-matching
procedure difficult. The discharge fluctuations were simplified by doing a
regression analysis on the linear drawdown on semi-log plots. The resulting
slope of drawdown values was used to obtain parameters for the Cooper and
Jacob solution.

Converse Consuitants NW



B-2

Transmissivity calculations are shown on the drawdown plots. Hydraulic
conductivity was determined from the saturated aquifer thickness above the
aquitard in wells LG-1 and LG-3. For well LG-4, which was completed in a
silty sand with silt and clay stringers, an aquifer thickness equal to the
saturated screened interval was used.

Converse Consuitants NW



Approved for publication

Semilog Plot: Drawdown vs. Time
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4.5
5.0 — -
107! 109 10 102 107
TIME (MINUTES)
T = 264 (Q)/AS AS = 0.28 ft K=Th
T =264 (3.72)/0.28 Q=3.72 gpm b=45ft
T = 3507 gpd/ft K = 104.2 ft/day
T = 469 ft¥/day
LG-1 PUMP TEST DATA
LAKE GOODWIN LANDFILL Project No.
Snohomish County, Washington - -1
for Snohomish County Department of Public Works £9-35225-10
Geotechnical Engi . Figure No.
@@ Converse Consultants NW  nappicd Earinsciences B




Approved for publication

Semilog Plot: Drawdown vs. Time
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LG-3 PUMP TEST DATA
LAKE GOODWIN LANDFILL Project No.
Snohomish County, Washington 89- -1
for Snohomish County Department of Public Works 9-00228-10
Geotechnical Engi . Figure No.
@@ Converse Consultants NW .. azpiied carih Sciences B-2




Approved for publication

Semilog Plot: Drawdown vs. Time
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T = 576 ft¥/day
LG-4 PUMP TEST DATA
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@69 Converse Consultants NW  auxpied e sciences B-3
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APPENDIX C

LABORATORY-REPORTED ANALYTICAL RESULTS

Laboratory analytical results are presented in this appendix. Three sets of
analytical data are included in the following order:

e Groundwater quality (MFS parameters)

e Groundwater quality (priority pollutant compounds)

e Drill water (MFS parameters)

e Soils tests (MFS parameters plus total organic halides)

Sample designations for water quality samples refer to the monitoring well
that the sample was obtained from. Soil sample numbers reference the boring
number and the séquence depth. For example, sample LG-1-1 was obtained from
boring LG-1 at a depth of 5 feet. Sample LG-1-17 refers to sample from boring
LG-1 obtained at a depth of 85 feet.

One sample of the drill water was obtained and analyzed for MFS parameters.
This sample is designated LG-F.

Converse Consultants NW



Lauckse

o
2N
%,
Testing Laboratories, Inc. .
1
940 South Harney St., Seattle, WA 98108 (206) 767-5060 EAX 767-5063 s 7 4’74’ &
. e . . . % & > L
Chemistry. Microbioclogy. and Technical Services °2C vV Pa
2% <
% £, 490
“a @ “5
22 L £
7%, -~ %
5 A
%é oA
2

CLIENT:

ATTN
Wark 1D

Taken By
Transpor

Type

SAHPLE 1

COMMENTS

Snohcaish County Dept Pub Wrk
Cathcart Landfill

14528 Highway 2

Snchosish, WA 33290

: Dawn Shroy-Marshall

Certificate of Analysis
Hork Orderd : 30-12-201

DATE RECEIVED : 12/17/90

DATE OF REPORT: 01/16/9¢

: HFS
: Client
ted by: Hand Delivered
s Hater
DENTIFICATION:
Sample Collection
Description Dats
01 f10 L6-3 12/17/90 10:45
02 111 L6-t 12/17/90 11:40
03 112 L6-2 12/17/90 12:530
04 113 LG4 12/17/30 14:00

03 Hethod Blank

ON TOTAL COLIFORM ANALYSIS:

N/R

& Total Colifora Count of under 2.2 WPN per 100 als meets U.G.E.P.A., and Public

Health ¢

riteria for drinking water.

100 mls does not meet these criferia,
it seans that the total colifors concentration is greater than or equal to the
nusber shown.

A Total Colifora Count above 2.2 MPN per
If the symboi >/ appears in your report,

Charter Merber American Council of Independent Laboratories



Lauckse

Testing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

CLIENT  : Snchomish County Dept Pub Wrk Certificate of Analysis

Work QOrder¥ : 30-12-281

Aliquots for ametals (Iron, Manganese, linc), and Soluble
NO3N02 are being reported as disselved, saaples were filtered
and preserved upon receipt at the laboratory. All other
getals are being reported as total aetals.

The flag *U* indicates the analyte of interest was not detected, to the lieit of
detection shown.

Unless otherwise instructed all saaples will be discarded on 03/02/31

Respectfully subaitted,
Laucks Testing Laboratories, Inc.

C%m O

. H. Owens

Charter Member American Courxil of Independent Laboratories



Lauckso

ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

CLIENT : Snohomish County Dept Pub Hrk Certificate of Analysis

Work Order ¥ 90-12-28!

TESTS PERFORMED AND RESULTS: N

Analvte Units 01 02 03 04
Amaonia as N pg/L 0.01 U 0.01 U 0.0t U 0.01
Cheaical Oxygen Deaand mg/L 10, U 10. U 10. U 10. U
Chloride (Method 300.0)  ag/l 31, 9. 1. 10.
Hardness as CaC03 ag/L 360, 170, 76. 170,
Iron (Nethod 236.1) ag/l 0.05 U _ 0,05 U 0.054 0.05 U
Manganese (Method 243.1) g/t 0.016 0.005 0.032 0.004
Nitrate as N zg/L 9.7 1.2 0.3 1.6
Nitrite as N mo/L 0.008 0.005 U 0.005 U 0.005 U
Specific Conductance Microshos/ca 1000, 240, 180, 350.
Sulfate as 504 mg/L 110. 24, 10. 22,
Total Colifora Count MPN per 100 al 8. 17. 70, 7.
Total Organic Carbon ng/L 6.7 3.1 2.7 1.8
linc {Method 289.1) ag/L 0.006 0.007 0.010 0.011
pH gl elec 825 6.7 6.8 7.2 8.6

Charter Mernber American Council of Independent Laboratories



Lauckso

Testing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

REPORT ON WORK ORDER 9012281 PREPARATION BLANKS

Iron (Method 236.10

Test z

Bl ank Name : B1213RA01 Freparation Date: 12/13/30
Cionc Found : 0,030 _  Control Limit : 0. 050
Units : mg/L

This blank and comments, if any, apply to the following sampled(s):

1-4

Test : Manganese (Method 243.1)

Elank Mams : B1zZ13AAGE Freparation Date: 12/13/730
Conc Found : 0,002 U Control Limit : 0. 004
Units‘ : mg/L

This blank and comments, if any, apply to the following samplefsi:
1—4

Test » Zinc (Method 289.1)

Blank Mame : B1Z13AAOL Freparation Date: 1Z/15/30
Conc Found : Q.005 | Control Limit H O.010
Units : mg/L

This blank and comments, if any, apprly to the following sampleisi:
14

Nitrate as N

B1ZZ0ICKWOL Freparation Date: 12/2G/30
0.200 U Control Limit : 0. 400

mag /.

Test

Blank NMNMame
Conme Found
Units

This blank and comments, if any, apply to the following samplecs):
1-4

Charter Member American Council of Independent Laboratories



Lauckso

Testing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

ON WORK ORDER 29012281 PREFPARATION BLANKS

REPORT
Test :
Elank Name :
Cone Found :
Units :
This blank and
1—-4
Test :
Blank Name :
Cone Found :
Units H
This blank and
1—4
Test R
Blank Mame :
Corme Found :
Units :
This blank and
1-<
Test :
Blank Name :
Conc Found :
Units :

This blank
1—4

and

Sul fate as S04

B1220ICKO1L Freparation Date: 127320730
1,000 U Control limit : &L 000
mag/L
comments, if any, apply to the following sampleis):

Chemical Oxygen Demand
B12Z2eC0DWOl  Preparation Date:

10,000 U Control Limit :
mg/s

1?/“6/90

20, 000

if

ifl
i
3
g
—
m
il

comments, any, a&pply to the following

Hardness as CaC03

B1Z28HARDOL1  FPreparation Date: 1Z2/728/390
1.000 U Contral Limit : 2,000
mg/L-
—omments, if any, apply to the following sampleisi:
Chloride (Method 300.0)
B1227 10401 Freparaticon Date: 12/27/30
1.000 U Control Limit : 000
mg/L
comments, if any, apply to the following sampledsi:

Charter Member American Council of Independent Laboratories



Lauckse

Testing Laboratories, Inc.

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

Chemistry Microbiology, and Technical Services

REPORT ON WORK ORDER 9012281 PREPARATION BLANKS

Test

: Ammonia as N
Elank Name : BO1OZNHZWO1  Preparation Date: 01702731
Core Found : 0,01z Control Limit : 0,020
Units : mag/sl
This blank and comments, if any, apply to the following sample(s):
1-4
Test : Total Organic Carbon
Bl ank Name : BO1OZTOCZ_WOl Freparaticon Date: 01/0Z2/30
Core Found : 1.000 U Control Limit : .00
Units : o mg/l

This blank and comments, if any, apply to the following sample(s):

1—4

Test : Nitrite as N

Bl ank Mame : B1Zi8MNOZ_Wol Preparation Date: 12/18/730
Conc Found H 0,005 U Control Limit H 0,010
Units : omg/slL

This blank and comments, if any, apply to the following sampleis):

1
¥ = cutside contraol limits
U = analtye not detected

Charter Member American Courxil of Independent Laboratories
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L aucks @ Q@O@gﬁ’@\ 6@“‘25

ing Laboratories, Inc. & o

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063 ké‘ OQQ’
— . . Dol
Chemistry Microbiology. and Technical Services 0\9 W
SN
CLIENT: Snohomish County Dept Pub Wrik Certificate of Analysis
Cathcart Landfill Hork Orderd : 90-12-383
14528 Highway 3 DATE RECEIVED : 12/27/90
Snchomish, WA 38230 DATE OF REPGRT: 02/14/91
ATTN : Dawn Shroy-Marshall
Hork 1D : Lk, Goodwin
Taken By : Client
Transported by: Hand Delivered
Type : Water
SAMPLE TDENTIFICATION:
Sample Collection
Description Date
01 $110 L6-3 2727130 11:10
02 B! L6~ 12/27/9G 13:035
03 3112 L6-2 12/27/90 12:03
04 3113 L5-4 12727730 14:10
05  HMethed Blank N/A
. 06 Quality Contral N/A
07  fBuality Control N/A

Aliguots for metals (Iron, Manganese, linc), and Soluble
NO3ND2 are being reported as dissclved, samples were filtered
and preserved upon receipt at the laboratory. All other
metals are being reported as total setals.

Unless othervise instructed all samples will be discarded on 03/12/91

Respectfully submitted,
Laucks Testing Laboratories, Inc.

/6’777 Do)

J M. Owens

Charter Member American Couricil of Independent Laboratories



- Lauckso
Testing Laboratories, Inc.

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

Chemistry Microbiology, and Technical Services

USING QUR REFORTS

Laucks has installed an electronic Laboratory Information Management
System which now produces both our reports and invoices. The
fallowing information and definiticns will help you use the new for-—
mats; and we encourage you to call us if your questicns are not
answered here.

SAMFLE IDENTIFICATION - Sample IDs are recorded as they appear on
yaur sample containers or chain-of-custody documents. One "sample"
may have several "fractions" (different analytical tasks), sc a
sample’s ID may appear maore than once on the cover page.,  You may
notice "extra” samples, not submitted by yocu. These were added by
Laucks to allow cur electronic system to accommaodate quality contral
analyses, such as methcd blanks and matrix spikes.

TEST RESULTS -~ Analyses which result in a single data point are shown
in alphabetical order in the body of the report. Tests which vield
multiple results are generally reported on separate pages, on a
sample-by-sample basis.

MEASUREMENT UNITS - The reporting units are shown to the right of

the analyte name. In the event that a different unit was more apprao-
priate to a specific sample, that exception is shown immediately
beneath the test result. Units commonly employed are ma/kg (solids)
or mg/L (liquids), comparable to parts per million; ug/kg (sclids) or
ug/L (liquids), comparable to parts per billion; and percent (%).

METHODS OF ANALYSIS - The EPA or Standard Methcds method number is
now shown in parentheses after the analyte name; or, for analyses
which yield multiple data peints, in the header informaticn on the
individual repart page.

ABBREVIATIONS - Several abbreviaticns can appear in our reports. The
most commonly employed abbreviaticons are:

u : The analyte of interest was not detected, to the limit of
detection indicated.

B : The analyte of interest was detected in the method blank
associated with the sample, as well as in the sample itself.
The B flag is applied without regard to the relative concen-—

trations detected in the blank and sample.

The analyte of interest was detected below the routine report-
ing limit. This value should be regarded as an estimate.

L
L 1]

Charter Member American Counil of Independent Laboratories



Lauckso

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

Chemistry. Microbiology, and Technical Services

T : The flagged values represent the SUM =f two co~eluting
compounds. The SUM of these two values is shown as
though it were a result for each of them, but in fact
it represents the total and the two figures should
not be further added together.

D ¢ The value reported derives from analysis of a diluted sample
oy sample extract.

SDL

Sample Detecticn Limit. The SDL can vary from sample to
sample, depending on sample size, matrix interferences,
moisture content and other sample-specific conditicons.

Practical Quantitation Limit. This limit is drawn from the
test method and usually represents the SDL multiplied by
a matrix—-specific factor.

FaL”

Client Requested Quantitation Limit, usually the limit of
detection specified at your request. Might also be
referred to as Contract Required Quantitation Limit.

CrRQL

DB

Dry Basis. The value reported has been back-calculated to
normalize for the moisture content of the sample.

AR : As—Received. The value has NOT been normalized for moisture.

Other abbreviations, used in special applications, are defined where
they appear.

DISPOSAL DATE — Our reports now include the date on which we will dis-
pose of your samples. (In limited instances, we may require that the
samples be returned to your custody.) If you wish to have the samples
back, or would like to have them stored for a longer pericd, please
notify us before the dispasal date.

Charter Member American Council of Independent Laboratories



LauckS@

ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services
CLIENT  : Snohomish County Dept Pub Wrk Certificate of Analysis

Work Order % 30-12-389

TESTS PERFORMED AND RESULTS:

Analyte Units 0l 02 03 04
Antinony (Nethod 7041) ug/L .U .U .U . U
Arsenic (Method 206.3) mg/L 0.005 U 0.005 U 0.005 U 0.005 U
Beryllium (Method 6010)  wg/L .y 1.y .y Lo
Cadaiue (Method 6010) ug/L {. U LU 1. u {. U
Chroaiua (Method 6010) ug/L 12. 13, 10, 6.6
Copper (Nethod 6010) ug/L 7 2.9 4 1.5
Cyanide, Total (335.3) ag/L 0.005 U 0,005 U 0,005 U 0.005 U
Lead (Nethod 8010) ug/L 3. U U 5. U 3. U
Nercury (Method 7470) ug/lL Lov .00 1,04 .04
Nickel (Method 6010) ug/L 15. 7.2 3.6 4,4
Seleniun (Nethod 7741) ug/L 5. U ’ 3. U 3. U 3. U
Silver (Method 6010) ug/L f. t. U . U f. U
Thalliua (Method 7841) ug/L 2. U 2, U 2, U 2. U
Total Phenel ng/L 0.005 U 0.005 U 0.005 U 0.003 U
linc (Method 6010) ug/L 2.8 2.9 ,3'3 3.

Charter Member American Council of Independent Laboratories



Laucks&

ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

REFORT OH SAMFLE: 2012383-014
Client Sample ID: #110 LG-3

Iate Received : 132/27/790 Collection Date : 12727790
Iate Extracted @ N/ Tate Analyzed : 01/24/91
Teat Code : 8080 Test Method : 5W 8080

Extraction Method : 5W 3510

Report Units : ug/L
Campound Result SoL Analysis Confirmation
Date Date
Alpha-BHEC ... uennns 0.05 U 0.03 01/24/91 01/24/91
Beta-FHC ..o0uvans, 0.05 U 0.05 Q1/24/91 01/24/31
Delta-BHC c..uvunna. 0.05 U 0.08 01/24/91 01/24/91
Gamma-FHC ....v.aue. 0.03 U .05 01/24/91 01/24/91
Heptachlor ......... 0.05 U 0.05 01/24/91 Q1/24/931
AldTLIn veenevonnenn 9.03 U 0.05 01/24/31 01/24/91
Heptachlor Epoxide . 0.05 U 0.05 01/24/91 01/24/31
Endosulfan I ....... 0.03 U 0.05 01/24/91 01/24/31
Dieldrin .suveneeuans 0.1 U 0.1 01/24/31 01/24/91
G4, 47-00E civeanannns 0.1 U 0.1 01/24/31 01/324/91
Endrin weeeeevnneenn 0.1 U 0.1 01/24/91 01/24/91
Endosulfan II ...... 9.1 U 0.1 01/24/91 01/24/31
LS 1) () 1 0.1 U 0.1 01/24/51 01/24/31
Endosulfan Sulfate . 0.1 U G.1 01/24/31 01/24/31
A, 47007 weeanuennas 0.1 U 0.1 01/24/31 01/24/91
flethoxychlor ....... 9.3 U 0.5 01/24/31 01/24/931
Endrin Ketone ...... 0.1 U 0.1 017247591 . 01/24/91
Alpha Chlordane .... 0.5 U 0.5 01/24/31 01/24/91
Gamma Chlordane .... 0.3 U 0.5 01/24/91 01/24/91
Toxaphene c..veevans .o u 1.0 01/24/31 01/24/91
Aroclor-1016 ....... 0.5 U 0.5 01/24/91 01/24/31
Aroclor—-1321 ....... 0.3 U 0.5 01724731 01/24/91
froclor-1232 ....... 0.3 U 0.3 01/24/91 01/24/91
Aroclor-1242 ....... 0.3 U 0.5 01/24/31 01/24/31
Aroclor—-1248 ....... 0.5 U 0.3 01/24/91 01/24/91
Aroclor-1294 ....... 1.0 U 1.0 01/24/31 01/24/31
Aroclov-1260 ....... 1.0U 1.0 01/24/51 01/24/91

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

Surrogate recovery veport for sample 9012389-01A

Surrocgate Fercent Limits:
Recovery Min. Max.
Dibutylchlorendate ....... 37 43 152
Tsodrin coenenennn e 35 32 gl
Tetrachlovro-m-xylene ..... &9. £0 150
Decachlorobiphenyl ....... 39. &0 130

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry, Micxobiology. and Technical Services

REFORT OM SAMFPLE: 20132387-024
Client Sample ID: #111 LG~-1

Ilate Received : 12/27/790 Collection Dlate : 12727730
Iate Extracted H/ A Date Analyzed : 01/24/91
Test Code : 8080 Test Method : 5W 8080

Extraction Method : SW 3510

Report Units :oug/l
Compound Result Sk Analysis Confirmation
Date Date
Alpha-BHC .......... 0.05 U 0.05 01/24/91 01/24/31
Reta-BHC ........... 0.03 U 0.03 01/24/31 01/24/91
Delta~RHC ...ve..... 0.05 U 0.05 01/24/31 01/24/31
Gamma~-BHC .......... 0.05 U 0.05 01/34/31 01/24/31
Heptachlor ...c...a. 0.03 U 0.05 01/24/31 01/24/721
Aldrin ceennennnnnsn 0.05 U 0.03 01/24/31 Q1/24/931
Heptachlor Epoxide . 0.05 U 0,05 01/,24/91 01/24/91
Endosulfan T ....... 0.05 U 0.03 01/24/91 Q1/24/31
Dieldrin souweeennnnn 0.1 U 0.1 01/24/31 01/24/51
4,47-00E .. iiiennns 9.1 U 0.1 01/24/31 01/24/91
Endrin cecevecaannss 0.1 U 0.1 01/24/31 01/24/91
Endosulfan II ...... 2.1 U 0.1 01/24/31 01724721
4,47-000 tusenunana. 0.1 U 0.1 01/24/91 01/24/531
Endosulfan Sulfate . 0.1 U 0.1 01/24/31 01/24/91
4, 37007 tennennnnas 0.1 U 0.1 01/24/31 01/24/91
fethoxychlor ....... 0.3 U 0.3 01/24/31 01/24/31
Endrin Ketone ...... 0.1 U 0.1 01/24/91 01/24/91
Alpha Chlordane .... 0.5 U 0.5 01/24/31 01/24/91
Gamma Chlordane .... 0.5 U 0.5 01/24/91 01/24/91
Toxaphens ..eeceen.. 1.0 U 1.0 01/24/31 01/24/91
Aroclor—-1016 ....... 0.5 U 0.9 01/24/91 01/24/91
Aroclor-1221 ....... 0.5 U 0.5 01/24/31 01/24/51
Aroclov—-1232 ....... 0.5 U 0.5 01/24/91 01/24/91
Aroclor-1242 ....... 0.5 U 0.3 01/24/31 01/24/931
Aroclor-1248 ....... 0.3 U 0.3 01/24/91 01/24/31
Aroclor-1284 ....... 1.0 U 1.0 01/24/91 01/24/91
Aroclor—-1260 ....... i.0U 1.0 01/24/91 01/24/91
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ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

Surrogate recovery report for sample 9012389-02aA

Swrrogate Fercent Limits:
Recovery MNin. Masx.
Iibutylehlorendate v.o..... 80 2 152
TS0drin eeeenacaaess enane 95 34 el
Tetrachloro-m—-xylene ..... 75. &0 130
liecachlorobiphenyl ....... 83. &0 15

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry, Microbiclogy. and Technical Services

REFORT ON S5AMPLE: 9012389-034
Client Sample ID: H112 LG-2

Ilate Received : 12727790 Collection Date 2 12/27/90
late Extracted MN/#A Date Analyzed » 01/24/91
Test Code : 8080 Test Method : SW 8080

Extraction Method : SW 35190

Report Units : ug/h

Compournd Result Sl Analysis Confirmation
Iate Date
Alpha-BHC .......... 0.05 U 0. 05 01/24/31 01/24/31
Reta-BHC ........... 0.05 U 0.03 01/24/51 01/24/91
Ielta-RHC .......... 0.05 U 0.05 01/24/91 01724791
Gamma-BHC .......... 0.05 U 0.05 01/24/31 01/24/91
Heptachlor ......... 0.05 U 0.03 01/24/91 01/24/91
AldYin vaivneeenennns 0.05 U 0.05 01/24/31 01/24/31
Heptachlor Epoxide . 0.0 U 0.05 01/24/91 01724791
Endosulfan I ....... 0.05 U 0.03 01/724/91 01/24/31
Dieldrin w.ucerennsn 0.1 U 0.1 01/24/91 01/24/91
G, 47-00E . cnieiannn. Q.1 U 0.1 01/24/91 01/24/31
Endrin weeveuennnnns 0.1 U 0.1 01/24/91 01/24/91
Endosulfan II ...... 0.1 U 0.1 01/24/31 Q1724791
4,47-000 . ..weneanns 0.1 U 0.1 01/24/91 01/24/91
Endosulfan Sulfate . 0.1 U 0.1 01/29/91 01/24/31
A4, 47007 oeiennnnns 0.1 U 0.1 01/24/91 01/24/91
fethoxychlor ....... 0.5 U 0.5 01/24/91 01/24/31
Endrin Ketone ...... 0.1 U 0.1 01/24/91 01/24/91
filpha Chlordane .... 0.5 U 0.5 01/24/31 01/24/91
Gamma Chlordane .... 0.2 U 0.5 01/24/91 01/24/31
Toxaphene .c.vesenees 1.0 U 1.0 01/24/31 01/24/91
Aroclor-1016 ....... 0.5 U 0.5 01/24/91 01/24/91
Aroclor-1221 ....... 0.5 U 0.3 01/24/31 01/24/31
Aroclor-1232 ....... 0.3 U 0.5 01/24/31 01/24/91
Aroclor-1242 ....... 0.5 U 0.5 01/24/91 01/24/31
Aroclor-1248 ....... 0.5 U 9.5 01/24/91 01/24/91
Aroclor-1254 ....... 1.0 U 1.0 01/24/31 01/24/31
Aroclor—1260 ....... 1.0 U 1.0 01/24/91 01/24/91
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ing Laboratories, Inc.

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

Chernistry Microbiology, and Technical Services

Surrogate recovery report for sample 9012389-034

Surrogate Fercent Limits:
Fecovery Min, Max.
Dibutylchlorendate ....... 76 43 152
Isadrin oo iiinannnnes . 39 32 35
Tetrachloro-m—xylene ..... 6&9. &0 150
Necachlorobiphenyl ....... 77. &0 130

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

REFORT OH SAMFLE: 2012383-04n
Client Sample ID: #113 LG-4

late Received 2 12727790 Collection Date 2 12/27/790
Date Extracted : N/A Iate Analyzed : 01/24/91
Test Code : 8080 Tezst Rethod : 5W 8080

Estraction Method : 5W 35190

Feport Units : ug/h

Compound Result s5nL Analysis Confirmation
Iate ate
Alpha-BHC ....v..a.. 0.05 U 0.05 01/24/31 01/24/91
Bebta-BHC ........... 0.05 U 0.05 01/24/931 Q1/24/31
Nelta-BHC .....ccuc.. 0.08 U 0.05 01/24/31 01/24/91
Gamma-BHC .......... 0.05 U 0.03 01/24/31 01/24/91
Heptachlor ..e.vean. 0.05 U 0.03 01/24/91 01/24/91
AldYin coveeerannnns 0.05 U 0.05 01/24/51 01/24/91
Heptachlor Epoxide . 0.05 U 0.05 01/24/91 01/24/91
Endosulfan I ....... .05 U 0.05 01724731 01/24/31
Dieldrin ccineennuna 0.1 U 0.1 01/24/91 01/24/91
4,4"-00E ..., veus D.1 U 0.1 01/24/31 01/24/31
Endrin covvnnrncnnns 0.1 U 0.1 01/24/91 01/24/91
Endosulfan II ...... .1 U 0.1 01/24/91 01/24/31
4,47-DI0 o iiii e 0.1 U 0.1 01/24/91 01/24/91
Endosul fan Sulfate . 0.1 U 0.1 01/24/91 01/24/31
Gy 4T-D0T ieninnnnuna 0.1 U 0.1 01/24/731 01/24/91
Methoxychlor ....... 0.5 U 0.5 01/24/91 Q1/249/91
Endrin Ketone ...... 0.1 U 0.1 01/24/91 01/24/91
Alpha Chlordane .... 0.3 U 0.3 01/24/91 01/24/91
Gamma Chlordane .... 0.5 U 0.5 01/24/91 01/24/31
Toxaphene .......e.. 1.0 U 1.0 01/24/31 01/24/91
Aroclor-1016 ....... 0.5 U 0.3 01/24/91 01/24/391
Aroclor-1221 ....... 0,5 U 0.3 01/24/91 21/24/931
Aroclor-1232 .. ....s 0.5 U 0.5 01/24/91 01/24/91
Aroclor-1242 ....... 0.3 U 0.3 01/24/31 01/24/31
Arcclor-1248 ....... 0.5 U 0.5 01/24/91 01/24/91
Aroclor-1254 ....... 1.0 U 1.0 01/24/31 01/24/31
Aroclor—-1260 ....... 1.0u 1.0 01/24/31 01/24/791
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ing Laboratories, Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063
Chemistry. Microbiology. and Technical Services

Surrogate recovery report for sample 9012389-0447

Surrogate Fercent Limits:
Recovery Min. Mas.

Dibutylchlorendate ....... 8¢ 43 182
Ieadrin c.ivnrenonencnnnns 36 32 36
Tetrachloro-m-xylene ..... 6&l. &0 150
lecachlorobiphenyl ....... 86, &0 150

Charter Member American Council of Independent Laboratories



Laucks 52

ing Laboratories, Inc.

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

Chemistry, Microbiology. and Technical Services

REFORT ON SAMFLE: 3012389-054A
Client Sample Il: Method Rlank

Date Received : 12/27/7930 Collection Date : N/#
Iate Extracted : N/A Date Analyzed : 01/24/31
Test Code : 8080 Test Method : S| 2080

Extraction Method : SW 3510

Report Units : ug/l
Compound Result Sk Analysis Confirmation
Date Date
Alpha-BHC ... c.ven. 0.03 U 0.085 01/24/91 01/24/91
Beta~-BHC ........... 0.03 U 0.05 01/24/91 01/24/91
Ielta-BHC ....cvvun.. 0.05 U 0.05 01/24/91 01/24/91
Gamma-BHC .......... 0.05 U 0.05% 01/24/31 01/24/731
Heptachlor «socveauns 0.05 U 0.05 01/24/31 01/24/91
Aldrin sveeveensansns 0.05 U 0.05 01/24/91 01/24/91
Heptachlor Epoxide . 0.05 U 0.05 01/24/91 01/24/91
Endosulfan I ....... 0.05 U 0.05 01/24/91 01/24/31
Dieldrin ...uveaa.s. 0.1 U 0.1 01/24/91 01/24/31
d,47-IDE ... vinnnnnn 0.1 U 0.1 01/24/31 01/24/31
Endrin couesvecnnans 0.1 U 0.1 01/24/91 01724791
Endosulfan II ...... 0.1 U 0.1 01/24/31 01/24/91
L e L) 1} 0.1 U 0.1 01/24/91 01/24/91
Endosulfan Sulfate . 0.1 U 0.1 01/24/31 01/24/91
GeAT-I0T wennnennnns 0.1 U 0.1 01/24/31 01/24/51
fethoxychlor +....c.. 0.5 U 0.5 01/24/91 01/24/91
Endrin Ketone ...... 0.1 U 0.1 01/24/91 01/24/91
Alpha Chlordane .... 0.5 U 0.5 01/24/31 01/324/91
Gamma Chlordane .... 0.5 U 0.3 01/24/91 01/24/91
Toxaphene .veeeceeas 1.0 U 1.0 01/24/31 01/24/91
Arocler—-1016 ....... 0.5 U 0.5 01/24/91 01/24/91
Aroclor-1221 ....... 0.5 U 0.5 01/24/91 01/24/31
Aroclor-1232 ....... 0.5 U 0.5 01/24/51 01/24/31
Aroclor-1242 ....... 0.9 U 0.3 01/24/91 01/24/91
Aroclor-1248 ....... 0.5 U 0.5 01/24/31 01/24/91
Aroclor-1254 ....... 1.0 U 1.0 01/24/31 01/24/91
Aroclor-1260 ....... i.ou 1.0 01/24/91 01/24/91

Charter Member American Council of Independent Laboratories



Laucle@

ing Laboratories, Inc.

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

Chemistry: Microbiology. and Technical Services

Survagate recovery report for sample 3012337-05A

Surrogate Fercent Limits:
Recovery fin. fax.
Dibutylchlorendate v.u... gl 3 152
Isodrin cuvenneeennas 97 32 96
Tetrachlovro-m—xylene ..... 77. &0 150
Tecachlorobiphenyl ...... 96, &0 150

Charter Member American Council of Independent Laboratories



Laucks ®

ing Laboratories, Inc.

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

Chemistry. Microbiology: and Technical Services

REPORT ON SAMPLE: 9012383-014
Client Sample ID: #110 LG-3

Date Received : 12/27/90 Collection Date 12727190

Date Extracted : 01/02/91 Date Analyzed : 01/23/51

Test Code’ : LXTCSH Test Method :+ SKB270

Extraction Method : SW3S10
Cappound Result ShL Compound Result ShL
(ug/L) (ug/L) fug\L} {ug/L)

T 1= t U { J-Nitroaniline......vvvuuune 3 U 3
Aniline.svsscseivnsnrnnsnens 3 U 3 Acenaphthene..covvnnna 1 u {
Bis{2-chloroethyl)ether..... tu t 2,4-Dinitrophenol......evves 10 U 10
2-Chlorophencl.......cceuuets v ! 4-Nitrophenol....cvovvivann 10 10
1,3-Dichlorobenzene... ... v 1Y { Dibenzofuran...oveeeersenras tu l
t{,4-Dichlorchenzene......... {u 1 2,4-Dinitrotoluene.......... 2.4 2
Benzyl alcohol..ovvvvvaninnn 1 U ! Diethyl phthalate........... 1 U {
{,2-Dichlorobenzene......... t v 1 4-Chlorophenyl phenylether.. i u 1
2-Methylphenol..vvseierrnnne {u { Fluoreng.esverireeranronnes [ u !
Bis(2-chloroisopropyl)ether, 1 u i 4-Nitroanilin..ecvansncnsns 2 U 2
4-Methylphenol....... tu { 4,6-Dinitro-2-aethylphenol.. 10U 10
N-Nitrosc-di-n-propylamina.. 14U { N-Nitrosodiphenylaaine...... i {
Hexachloroethane.....oceeuts 2 2 1,2-Diphenylhydrazine....... 2 U 2
Nitrobenzene....covevsvnnans 1 U 1 4-Bromophenyl phenylether... 2t 2
[sophorone.....oveevvevanen, I u { Hexachlorobenzene........... 2 U 2
2-Nitrophenol...ovvvsvnsnens 2 U 2 Pentachlorophencl........... f0 U ]
2,4-Dimethylphencl.......... U { Phenanthrene...c.ovveneannas i u 1
Benzoic acid...... cereeniaas 235U 5 Bnthracene..... terseenaneaas 1 v {
Bis{2-chloroethoxy)aethane., 1 U { Di-n-butyl phthalate........ 1 !
2,4-Dichlorophencl.......... 2 2 Fluoranthene....sseesvcvanss i u {
1,2,4-Trichlorobenzene...... I 8 { Pyreng. i iciiiiirininininns 1 u {
Naphthalene..cvoverervesaass 1 U 1 Benzidine.cvsrucesrvinsnsnss 25 U 25
4-Chloroaniline..vevervrsees 1t 1 Butylbenzylphthalate........ 1 U 1
Hexachlorobutadiene,...... . 1l 1 3,3"-Dichlorcbenzidine...... 10 U 10
4-Chloro-3-aethylphencl..... 2 U 2 Benzo(a)anthracene........ . t U !
2-Methylnaphthalene......... i u { ChrySBNB esseessvasnsnannase 1t i
Hexachlorocyclopentadiene.., 2 U 2 Bis(2- ethylhexyl)phthalate.. t o !
2,4,6-Trichlorophenol....... 2 2 Di-n-octyl phthalate........ it u {
2,4,3-Trichlorophenol....... 2 U 2 Banzo(b) fluoranthene........ 1t U 1
2-Chloronaphthalene......... tu { Benzo(k) fluoranthene........ tu i
2-Nitroaniline....vvnvvances 2 U 2 Benzolalpyrene..vesnrnsnees t U {
Dimethyl phthalate.......... iU 1 Indeno(l,2,3-cd)pyrene...... 1t 1
Acenaphthylene...... cerveres P { Dibenzo(a,h)anthracene...... U !
2,6-Dinitroteluene.......... 2 U 2 Benzofg,h,i)perylene........ tu 1

Charter Member American Council of Independent Laboratories



Lauckw

ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

GC/MS ABN surrogate recovery report for sample 9012389-014

Surrogate Percent Limits:
Recavery Min,  Max,
Nitrobenzene d3...... 82 37104
2-Fluorobiphenyl..... a2 37 103
Terphenyl d14........ 106 0 126
Phenol d6...... cevens 41 16 89
2-fluorophenol....... 33 20 86
2,4,6-Tribrosophenol., 109 4 14
Bi0-Azobenzene....... 9 33 1
2-Bromaphenol........ 72 279

- % = Surrogate recovery is outside of control limits.

Charter Member American Council of Independent Laboratories



Laucks 52}

ing Laboratories, Inc.

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

Chemistry, Microbiology. and Technical Services

REPORT ON 5AMPLE: 3012389-024
Client Sample ID: #111 LG-!

Date Received : 12/27/90 Coilection Date : 12/27/50
Date Extracted : 01/02/9 Date Analyzed : 01/23/91
Test Code + LXTCSH Test Method : 5WB270

Extraction Method : SW3SI0

Conpound Result 5oL Compound Result ShL
(ug/L) {ug/L) {(ugit) {ug/L)
Phenal. .o iiiiririiininnana tou { J-Nitroaniling...civvuinsns ve 3 U 3
T H T T 3 g Acenaphthene......eevuue U 1
Bis(2-chloroethyl)ether...., 1 U 1 2,4-Dinitrophensl.........v 10 U 10
2-Chiorophenol.ieviennes, e { U 1 4-Nitrophenol..ouevinininnns 10t 10
1,3-Dichlorobenzene......... Lt { Dibenzofuran,.covvivvrnraans P 1
1,4-Dichlerchenzene......... 4 1 2,4-Dinitrotoluene.........e 2 U 2
Benzyl alochal.....coivann, t U { Diethyl phthalate........... 1 u 1
1,2-Dichlerobenzene......... {u { 4-Chlorophenyl phenylether.. i {
2-Hethylphenol..ovvvivnenses 1 u { L - tu {
Bis(2-chloroisopropyl)ether. 1 U i 4-Nitroaniline....csvvuunes . 2 U 2
4-Nathylphenol...oviienvnnns 1 U 1 4,6-Dinitro-2-sethylphenel.. 10 U 10
N-Nitrose-di-n-propylamine.. {u i N-Nitroscodiphenylamine..... . { U i
Hexachloroethane......vuvene 2 U 2 1,2-Diphenylhydrazing....... 20U 2
Nitrobenzene.....vevissnvnen 1 U 1 4-Bromophenyl phenylether... 2 U 2
[sophorone....ooivvicnnnnns { v { Hexachlorobenzene,...... rees 2 U 2
2-Nitrophenol...vvvvinsvness 2 U 2 Pentachlerophenol..vvevinsn, 10 U 10
2,4-Dimethylphencl.......... 1 { Phenanthrene..vvevivinenaeas 1 u t
Benzoic acidissereiiisnsnnas 80U 25 AnthracenB.cveiserarns ceraes i {
Bis(2-chloroethoxy)methane.. I U | Di-n-butyl phthalate........ | t
2,4-Dichlorophencl.......... 20 2 Fluoranthene....cvvvivianess iU {
t,2,4-Trichlorobenzens...... 1 U { Pyreng,cviiiiniierans ceeens . 1 U {
Naphthalene......covnienneae It { Benzidine...., serresenensras KU 23
4-Chloraaniline..couvuvuins 1 U t Butylbenzylphthalate........ tu {
Hexachlorobutadiene......... {u 1 3,3"'-Dichlorobenzidine...... 10 u 10
4-Chloro-3-aethylphenal..... 2 U 2 Benzo(a)anthracene..... 1 u 1
2-Methylnaphthalene......... 1 u i ChTYSENE.vssaserveanroaases i v {
Hexachlorocyclopentadiene, .. 2 U 2 Bis(2-ethylhexyl)phthalate., 1 U 1
2,4,6-Trichlorophenol....... 2 2 Di-n-octyl phthalate........ t U 1
2,4,5-Trichlorophenal....... 2 U 2 Benzo(b) fluoranthene........ 1y 1
2-Chloronaphthalene....... . iU { Benzo(k) fluoranthene....... . iU {
2-Nitroaniline,..vuvvvevas o 2 u y4 Benzo(a)pyrent.secvererranes i u |
Dimethyl phthalate.......... i { Indeno(i,2,3-cd)pyrene...... t U {
Acenaphthylene.........cevens 1 u { Dibenzo(a, h)anthracene...... RN {
2,6-Dinitrotoluene...iivense 2 U 2 Benzo{g,h,i)perylene........ 1 U 1

Charter Member American Council of Independent Laboratories



Lauckso

ing Laboratories, Inc.

Seattle, WA 98108 (206) 767-5060 FAX 767-5063

940 South Harney St.,

Chemistry Microbiology. and Technical Services

GC/HS ABN surrogate recovery report for sample 9012389-024

Surrogate Percent Limits:
Recavery Min, _ Max.
Nitrobenzene d5...... 89 37104
2-Fluorobiphenyl..... 83 37 103
Terphenyl di4........ 113 20 126
Phenol d6..vevveesans 43 10 689
2-Fluorophenol....... 37 20 86
2,4,6-Tribrosophencl. 119 24 1M
D10-Azobenzene....... 101 35 114
2-Bromophennl........ 73 27 %

¥ = Surrogate recovery is outside of control limits.

Charter Member American Council of Independent Laboratories



LauckS@

ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

REPORT ON SAMPLE: 3012333-03A
Client Sample ID: #112 L&-2

1 121217190
: 01/02/51

Date Received
Date Extracted

2 12727750
: 01/23/51

Collection Date
Date Analyzed

Test Code : LXTCSHW Test Metiiod : SNB270
Extraction Method : 5H3510
Compound Result S0t Compound Result 3
(ug/L) (ug/L) {ug\l) {ug/L)
Phenolseisvioiniininninienss tu { 3-Nitroaniline.coverviinnss 3 U 3
Aniline.iesavasenininninnsas 3 3 Acenaphthene.....covuvuennns i {
Bis(2-chlorcethyl)ether..... 1 u { 2,4-Dinitrophenol.....uvuues 10U 10
2-Chlerephenol....cuvvvuues, t v | 4-Nitrophencl.......00uuue . 10 u 10
1,3-Dichlorobenzene.....veu,s t U { Dibenzafuran....ooeeees renes t U !
f,4-Dichlorobenzene......... i u 1 2,4-Dinitrotoluene.......... 2 U 2
Benzyl alcohol........vuues, 1y 1 Diethyl phthalate........... tu !
{,2-Dichlorobenzene......... i { 4-Chlorophenyl phenylether.. { U 1
2-Methylphenol......covuvnns t U { Flusreng. . .vviiviansnrnnnnns 1 U {
Bis(2-chleroiscpropyllether. { U ! 4-Nitreaniling..ieovivnnanss 2 U 2
4-Nethylphenol.....ovvvnvuss { i l 4,6-Dinitro-2-aethylphenol.. 10y 10
N-Nitrose-di-n-propylamine.. tu { N-Nitrosocdiphenylamine...... iy {
Hexachloroethane.........0va 2 U 2 1,2-Diphenylhydrazine....... 2 U 2
Nitrobenzene....vavsvonasas t v { 4-Bromophenyl phenylether... 2. U 2
Isophorane...oovvieviinsenas 1 U { Hexachlorobenzeng....evau o 21 2
2-Nitrophenol.....couvvenuns 2 2 Pentachlorophenol....... ress 10 u 10
2,4-Dinethylphencl.......... t U { Phenanthrene. . ciivinnnennss t U t
Benzoic acidicvesssnvnnesnns 50U 25 Anthracene.....vavernsnnsens 1y {
Bis(2-chloroethoxylnethane.. P U 1 Bi-n-butyl phthalate........ I U 1
2,4-Dichlorophencl.......... 24U 2 Fluoranthene........ccuues ca {u {
1,2,4-Trichlorobenzens...... I u { Pyreng.iseiinviiaveranns coen I u 1
Naphthalene......ocvvinnnans 1 U { Benzidine..ivviieonsasunanns 23 U 23
4-Chloroanilinec..vviuveaas, 1 u { Butylbenzylphthalate........ U {
Hexachlorobutadiene......... 1 U 1 3,3'-Dichlorobenzidine...... 10U 10
4-Chloro-3-methylphencl..... 2 u 2 Benzo(a)anthracene...vvvvaus toU 1
2-Hethylnaphthalene......... LU i 011 87111 1 U 1
Hexachlorocyclopentadiene, .. 2 U 2 Bis{2-ethylhexyl)phthalate., Ly t
2,4,6-Trichlorophenol...... . 2 U 2 Di-n-octyl phthalate........ i {
2,4,5-Trichlorophenol...... . 20U 2 Benzo(b) fluoranthene........ 1 U {
2-Chloronaphthalene......... I i i Benzo(k) fluoranthene........ 1 d f
2-Nitraaniline...covvuannass 21 2 Benzo(alpyrene...........0.. P 1
Dimethyl phthalate.......... tu { Indena(1,2,3-cd)pyrene...... t o 1
Acenaphthylene..... veveeeaen t U 1 Dibenzo(a,h)anthracene...... tu 1
2,6-Dinitrotoluene.......... 2 1 2 Benzo(g,h, i)perylene........ i v !
Charter Member American Council of Independent Laboratories



LauckS@

ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

GC/HS ABN surrogate recovery report for sample 3012383-034

Surrogate Percent Limits:
Recovery Min,  Hax.
Nitrobenzene d3...... 3 37104
2-Fluorcbiphenyl..... 83 37 105
Terphenyl did........ 107 20 126
Phenol d6..oevvuens, 42 10 69
2-Flucrophencl....... 35 20 B
2,4,6-Tribromophensl. 112 4 1M
D10-Azcbenzene..... . 73 35 14
2-Bronophensl........ 77 219

+ = Gurrogate recovery is outside of control limits.

Charter Member American Council of Independent Laboratories



Laucks 52

ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

GC/MS ABN surrogate recovery report for sample 9012389-04A

Surrogate Percent Linits:
Recavery Min,  Max,
Nitrcbenzene d3...... 92 37 104
2-Fluorobiphenyl..... EK] 37 103
Terphenyl did........ 104 20 126
Phenol d6.vvvinvnnne 49 10 63
2-Fluorcphenol....... 62 20 86
2,4,6-Tribronophenol. Ho 4 1M
D10-Azobenzene....... 91 33 14
2-Bromophenol........ 77 27 0%

# = Surrogate recovery is

outside of control limits.

Charter Member American Council of Independent Laboratories



LauckS@

ing Laboratories, Inc.

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

Chemistry. Microbiology, and Technical Services

REPORT ON SAMPLE:
Client Sample ID:

3012383-03A
Method Blank

Date Received
Date Extracted

: 12127790
: 01/702/31

Collection Date : N/A
Date Analyzed : 01723791

Charter Member American Council of Independent Laboratories

Test Code : LXTCSH Test Method : 5WB270
Extraction Method : 5W3510
Compound Result ShL Compound Result SOL
{ug/L) fug/L) {ug\L) (ug/t)

Phenol..vviiiiiiinnnnnnenees U { J-Nitroaniline....oovvevnnss U 3
Aniline..voiirievnenncrnannes 30U 3 Acenaphthene,.coiiiieainsans 1t 1
Bis{Z-chloroethyl)ether..... P U 1 2,4-Dinitrophencl.....vuvuus 10 u i
2-Chlorephencl..... . . i 1 4-Nitrophenol........ terenes o v 10
1,3-Dichlorobenzene......... o { Dibenzofuran..oviviisnrniess U t
1,4-Dichlorobenzene..... ... tu { 2,4-Dinitrotoluene.......... 2 U 2
Benzyl alcohol....ovnvninns, t U { Diethyl phthalate........... Ly 1
1,2-Dichlorchenzene......... it i 4-Chlorephenyl phenylether., t oy {
2-Methylphenol....covvevnnis 1 u 1 Fluorene. v vreirinnennenens t U 1
Bis(2-chloroisopropyllether. 1y 1 4-Nitroaniline,.... erreraans 2 U 2
4-Hethylphenol.ivvivverennae 1 u { 4,6-Dinitro-2-methylphenal.. 10 U 10
N-Nitrose-di-n-propylamine.. tu 1 N-Nitroscdiphenylamine...... tu i
Hexachloroethane........vuee 2 U 2 1,2-Diphenylhydrazine....... 2 U 2
Nitrohenzene....vevevvannsss t o i 4-Bromophenyl phenylether... 2y 2
ISophorone.ccvuvirvrienrenes { U { Hexachlorobenzeng,.ovvvevras 2l 2
2-Nitrophenol...ovvvinenneans 2.4 2 Pentachlorophenol...ciuvseess e u 10
2,4-Dimethylphensl,......... 1 U ! Phenanthrene.....cvcerinsnsas I U {
Benzoic acid...vvevrnraeaaas 50U 25 AnthracenB..esvererenanssnss iU 1
Bis{2-chloroethoxy)methane.. T u I Di-n-butyl phthalate....... . fu {
2,4-Dichlorophencl......... . 2 2 Fluorantheng..oeeunues AP 1 u 1
1,2,4-Trichlorobenzene...... 1-U 1 411 T 1 U |
Naphthalene....ocivvenineans 1 1 Benzidine...... cerentenasees 25U 25
4-Chloroaniline..cvvvnnns, 1 U 1 Butylbenzylphthalate........ P U !
Hexachlorobutadiene....c.... i u 1 3,3"-Dichlorobenzidine...... 10 u 10
4-Chloro-3-aethylphenol..... 2 U 2 Benzo(a)anthracene,........, I U l
2-Hethylnaphthalene......... I U 1 Chrysene.seescassonsnssnssas iU {
Hexachlorocyclopentadiene, .. 2 8 2 Bis(2-ethylhexyl)phthalate.. I u {
2,4,6-Trichlorophencl....... 2 U 2 Di-n-octyl phthalate........ 1 U {
2,4,3-Trichlorophenol....... 2 U 2 Benzo(b) fluoranthene........ tu |
2-Chloronaphthalene......... { U i Benzo(k) flueranthene...... {u 1
2-Nitroaniline.....evvvveias 20U 2 Benzo(alpyrene....covuues e U t
Dimethyl phthalate..... teeas 1 U 1 Indeno(1,2,3-cd)pyrene...... tu i
Acenaphthylene......... veres tu 1 Dibenzola,h}anthracene...... 1 u {
2,6-Dinitrotoluene.......... 2l 2 Benzo{g,h,i)perylene........ 1 u {



LauckS@

ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

GC/MS ABN surrogate recovery report for sample 9012383-054

Surrogate Percent Limits:
Recovery Min. _ Max,

Nitrobenzene dS...... 87 37 104
Z-Fluorobiphenyl..... 83 37 103
Terphenyl di4........ 101 20 126
Phenol d6.....o0vvvse 42 10 83
2-Fluorophenel....... 52 20 B
2,4,6-Tribroaophenol, 103 4 124
D10-Azcbenzene....... 87 3 1
2-Bromcphenal,....... i 79

* = Surrogate recovery is cutside of control limits.

Charter Member American Council of Independent Laboratories



Lauckso

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

Chemistry. Microbiology, and Technical Services

REPORT ON SAMPLE: 3012383-01A
Client Sample 1D: #110 LG-3

Date Received : 12/27/90 Colipction Date : 12/27/90
Date Extracted : N/A Date Analy:ed : 12/28/90
Test Code : LXTCVH Test Method : SW 8240
Compound Result SoL Compound Result 50L
{ug/L) {ug/L) (ug/L) (ug/L)
Chloromethane....cccivvnnenes {u { Bromedichloromethane....... Lu {
Bromomethane........couuuee 1y { 1,2-Dichloropropane........ 1u i
Vinyl chloride..oovsinvnnss Ly l Trichloroethene.,ivvnrenes 1y |
Chlorcoethane....ooveveranss 3y 3 Benzene. . veisesnsssnsnrnias 1y |
Methylene chloride......... tu 1 Dibroaochlorosethane....... J U 3
Acetoneisciiicacennrnanenss 13 3 1,1,2-Trichioroethane...... iy {
Carbon disulfide........... tu { Bromofora.....ococvvnnaenn, tu 1
{,1-Dichloroethene......... iy { 4-Methyl -2-pentanone....... 3u 3
{,{-Dichloroethane......... 1y 1 2-Hexanone..cocrrsrsrarsans U 3
trans-1,2-Dichloroethene... iu | {,1,2,2-Tetrachloroethane.. 3u 3
cis-1,2-Dichloroethene..... ty ! Tetrachloroethene.......... tu 1
Total 1,2-Dichlorcethene... iy { Toluene.eeriaesenanes creees iy i
Chloroform,.covviveveneanss tu ! Chlorobenzene........ verees 3U 3
2-Butanone......eeveesnsenns 3 3 trans-1,3-Dichloropropene.. 3y 3
t,2-Dichlorosthane......... tu 1 Ethylbenzene.....cvvevuenss ty |
{,1,1-Trichloroethane...... tu { cis-1,3-Dichloropropene.... 3u 3
Carbon tetrachloride....... LU { Styrene. . iieiirviiiniicnnns ty !
Vinyl acetate....c.e..s vees tu i Tatal fylene..veevenrsennss 1y i

Surrogate Recavery Report

Surrogate Cospound Percent Linmits:
Recovery Nin,  Nax,
1,2-Dichleroethane d4... 93 78 118
Toluene d8...00vvenusns . 13 83 117
p-Bromoflucrchenzene.... 9% 81 115

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

Charter Member American Council of Independent Laboratories



I.auclzs 52

ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

REPORT ON SANPLE: 9012383-04A

Client Sample I1D: #113 LG-4

Date Received : 12/27/30

Collection Date : 12/27/90

Date Extracted : N/A Date Analyzed  : 12/28/%0
Test Code : LXTCVH Test Methed : SH B240
Compound Result 50L Compound Result
{ug/L) {ug/L) (ug/L) {ug/L})
Chloromethane.....eevnes 1y { Bromodichloronethane....... {u {
Bromomethane. civviucisnenes 1y { {,2-Dichloropropane........ 1y 1
Vinyl chloride..voavrvnones tu { Trichloroethene......veevee tu {
Chlorcethane......ccvvvesns 3 3 Benzene...viiseersineanaans tu i
Methylene chloride......... 1y ! Dibromochloronethane....... 3u ki
Acetone, . iuiiciirnnnncinnas Rk 3 1,1,2-Trichloroethane...... {u {
Carbon disulfide....ovveses ty 1 Bromoform,.cvesverineaneens tu 1
{,1-Dichlorcethene,...vvees tu { 4-Nethyl-2- pentanone ....... 3 3
f,1-Dichlorcethana......... Iy { 2-Hexanone....veevsverraess 3 3
trans-1,2-Dichloroethene, .. tu 1 1,1,2,2-Tetrachloroethane.. 3y 3
cis-1,2-Dichloroethene..... U 1 Tetrachloroethene,......... tu {
Total 1,2-Dichloroethene... 1y 1 TeluenBiesesseesrornsearass iy {
Chloroform..iviveireannanss 1y { Chlorobenzene...vevee. 3u 3
2-Butanone. ceseeeiesnsnanss 3U 3 trans-1,3-Dichloropropene.. 3y 3
{,2-Dichloroethane......... tu { Ethylbenzeng..vvvvesnsnenes tu 1
1,1,1-Trichloroethane...... 1y | ¢is-1,3-Dichloropropene.... 3t 3
Carbon tetrachloride....... 1 u { Styrene...ivues . tu {
Vinyl acetate...cvevevsnnes 1y 1 Total fylene...vorvavennass 1y !
Surrogate Recovery Report
Surrcgate Compound Percent Limits:
Recovery Nin. Max.
1,2-Dichloroethane d4... 104 78 118
Toluene d8...cvvvnvn, 160 83 17
p-Bromefiuorchbenzene..., 9 81 113

# Surrogate recovery is outside of contrel limits.

Charter Member American Councif of Independent Laboratories

See coaments,
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ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

REPORT ON SAMPLE: 3012389-0354
Client Sample ID: Method Blank

Date Received i 12/27/90 Colisction Date :

Date Estracted : N/A Date Analyzed @ 12/28/90

Test Code : LXTCVH Test Method : SHW 8240
Compound Result 5L Compound Result SoL

fug/L) {ug/L) {ug/L) {ug/L)

Chloromethane.............. 1y { Bromodichlorcmethane....... tu 1
Bromomethane......evvvnuaes tu ! t,2-Dichloropropane........ 1 U |
Vinyl chloride..vsvsrensass tu 1 Trichloroethene..........u 1y {
Chloroethane......covvvensn 3u 3 Benzene....vieiiienniinssis iU {
Nethylene chloride......... iy 1 Dibroacchloromethane....... Ju 3
Acetone. ivviiiininiininens i1 3 1,1,2-Trichloroethane...... U i
Carbon disulfide...ovvevass 1l i BromoforBeeessrirenerianens tu {
{,1-Dichloroethena......... Iy { 4-Methyl-2-pentanone....... 3 3
{,1-Dichleroethane,cvuesans it 1 2-HexanonBeseseesesnssranes 3 3
trans-1,2-Dichloroethene. .. tu i {,1,2,2-Tetrachloroethane.. 3u 3
tis-1,2-Dichloroethene..... iU | Tetrachloroethene......... . 1y {
Total 1,2-Dichloroethens... tu { Toluene, cvvovininnessnnness 1y 1
Chlereform.iiiiinrininanss iy { Chlorobenzene....eesesss . 3 3
2-Butanone......cieievnina, KR 3 trans-1,3-Dichloropropens.. 3 3
1,2-Dichlorcethane......... 1y { Ethylbenzene.iseesersvanans 1y 1
{,1,1-Trichloroethane...... tu { cis-1,3-Dichloropropene.... 3 3
Carbon tetrachloride..... . 1y ! StyrenB.vvsersnsinrennnanes iy 1
Vinyl acetate.......covvees tu { Total lylene...covivnienen, { i !

Surrogate Recovery Report

Surrogate Coapound Percent Limits:
Recavery Min. Hax.
I,2-Dichloroethane dd4... 100 78 118
Toluene d8......... enes 96 83 117
p-Bromofluorcbenzene.,.. 97 81 113

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

Charter Member American Council of Independent Laboratories



Lauckso

ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

REFORT ON WORK ORDER 3012383 PREFARATION ELANKS

Teat

Arsenic (Method 206.3>

Rlank Hame : R1231HYO2 Freparation Date: 12/31/390

Conc Found H 0.005 U Control Limit : ¢.010

Units : mg/L

This blank and comments, if any, apply to the following samplefs):
1-4

Test : Selenium (Method 7741)

Blank Hame : R1231HYOS Freparation Date: 12/31/990

Conc Found H 3.000 U Control Limit 10.000

Units : ug/l

This blank and comments, if any, apply to the following sample(s):
1-4

Test : Cyanide, Total (335.3)

Klank Hame : R1228CH_HWO1 Freparation Date: 12/28/30

Conc Found : 0.005 U Control Limit 0.010

Units : mg/l

This blank and comments, if any, apply to the following sample(s):
1-4

Test : Silver (Method £010)

Blank HMHame : BO102ICF_WOl Freparation Date: 01/02/91

Conc Found : 1.000 U Control Limit 2.000

Units T oug/h

This blank and comments, if any, apply to the following samplets):

1-4

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

940 South Hamey St.,

Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry, Microbiology. and Technical Services

REFORT

ON_WORK ORDER 9012389 FPREFARATION ELANKS

Test
Elank Mame
Conc Found
Units

This blank
1-4

Test
Blank Hame
Conc Found
Units

This blank
1-4

Test

Blank MName
Conc Found
Units

This blank
1-4

Test

Blank Hame
Conc Found
Units

This blank
1-4

3 ug/L

and

Nickel (Method €010)
BO102ICF_UWOLl Freparation Date: 01/02/31
2.000 U Control Limit : 4. 000

comments, if any, apply to the following

60107
Preparation Date:
Control Limit :

Lead (Method
BO102ICF_Wo1
5.000 U

01/02/91
10.000

: ug/L

and

: Zinc (Methad
= BO1O2ICF

: ug/l

and

: RO1O4HGUWOL

:oug/Zl.

and

comments, if any, apply to the following

&£010)
Freparation Date:
Control Limit

01/02/31
5.000

_Wo1
1.000 U

comments, if any, apply to the following

Mercury (Method 7470)
Freparation Date:
1.000 U Control Limit

01/04/91
2.000

comments, if any, apply to the following

Charter Member American Council of Independent Laboratories

sample(s):

sample(si:

samplets):

sample(s):



Lauckm

ing Laboratories, Inc.

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

Chemistry. Microbiology and Technical Services

REPORT ONM WORK ORDER 3012387 FPREFARATION BLANKS

Test : Total Fhenol

Blank MName : BO1OZ2FHL_WO!l Control Limit : 9.010
Conc Found : 0.005 U

Units : mg/l Freparation Date: 01/02/71

This blank applies to the following samples:

1-4

Test : Antimony (Method 7041)

Blank Mame : BOL102GFUWO1L Freparation Date: 01/02/31
Conc Found : 3.000 U Control Limit : &.000
Units : ug/L

This blank applies to the following samples:
1-4

¥ = gutside control limits
U = analtye not detected

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry. Microbiology, and Technical Services

REFORT ON WORK ORDER 9012387 FREFPARATION RLANKS

Test : Thallium C(Method 7841)

Blank Name : BOL10O2GFWOL Freparation Date: 01/02/91
Conc Found : 2.000 U Control Limit : 4.000
Units : ug/L

This blank and comments, if any, apply to the following samplets):
1-4

# = gutside control limits
U = analtye not detected
Charter Member American Counil of Independent Laboratories
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Testing Laboratories, Inc.

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

Chemistry Microbiology, and Technical Services

REFORT _ON WORK ORDER 9012389 MATRIX SFIKE/MATRIX SPIKE DUFLICATES

Test : Arsenic (Method 206.3)
Matrix Spike Recovery : 307

Matrix Spike Duplicate Recovery : 5% Control Limits
Relative percent difference : 5 Recgvery REL

Control limits 74 - 136 17

This NS/MSD and comments, if any, apply to the following sampleds):

i-4

Test : Selenium (Method 270.3)
Matrix Spike Recovery : 307

Matrix Spike Duplicate Recovery : 5% Control Limits
Relative percent difference : 3 Recovery RFO

Control limits a9 - 147 19

This M5/M5D and comments, if any, apply to the following sample(s):

1-4

Test : Cyanide, Total (335.3)
Matrix Spike Recovery H 73%

Matrix Spike Duplicate Recovery : 2% Control Limits
Relative percent difference : 2 Recovery RED

Control limits &9 - 133 30

This MS/MS0 and comments, if any, apply to the following sample(s):
3012389-01-04

U = nat detected
¥ = gutside control limits

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry Microbiology. and Technical Services

REFORT ON_WORK ORDER 3012389 MATRIX SPIKE/MATRIX SFIKE DUPLICATES

Test : Silver (Method 6010)

Matrix Spike Recovery : 37%

fMatrix Spike Duplicate Recevery : atx Control Limits

Relative percent difference : 7 Recavery RFL !

Control limits 57 - 119 23

This N5/M50 and comments, if any, apply to the following sample(s):

1-4

Test : Beryllium (Method 6010)
Matrix Spike Recovery : 5%

Matrix Spike Duplicate Recovery : 108% Control Limits
Relative percent difference : 12 Recovery RFED

Control limits &9 - 129 16

This M3/MSDI and comments, if any, apply to the following sample(s):

1-4

Test : Cadmium (Method 60100
Matrix Bpike Recovery : 2%

Matrix Spike Iuplicate Recovery : 30% Control Limits
Relative percent difference : 2 Recovery  RFDO

Control limits 62 - 118 17

This M5/M50 and comments, if any, apply to the following sample(s):

1-4
U = not detected
¥ = putside control limits

Charter Member American Council of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services
REFORT ON WORK ORDER 9012387 MATRIX SPIKE/MATRIX SFIKE DUFLICATES

Test : Chromium (Method 6010)
Matrix Spike Recovery : 34%

Matrix Spike Duplicate Recovery : 2% Control Limits
Relative percent difference : 3 Recovery RED

Control limits 55 - 124 23

This MS/MSD and comments, if any, apply to the following sample(s):
1-4

Test Copper (Method €£010)

Matrix Spike Recovery : 93%
Matrix Spike Duplicate Recovery : 337z Control Limits
Relative percent difference : 0 Recovery RFD

Control limits &2 - 119 28

This MS/RSD and comments, if any, apply to the following sampleds)i:

1-4

Test : Mickel (Method 60100
flatrix Spike Recovery : 914

Matrix Spike [uplicate Recovery : agx Control Limits
Relative percent difference : 3 Recovery RFED

Control limits 62 - 117 i3

This MS/MS0 and comments, if any, apply to the following sample(s):
1-4

oy

= not detected
outside contyvrol limits

*x
i

Charter Member American Courxil of Independent Laboratories
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ing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

REFORT ON_WORK ORDER 9012383 MATRIX SPIKE/MATRIX SPIKE DUFLICATES

Test : Lead (Method &0102

Matrix Spike Recovery : 992

Matrix Spike Duplicate Recovery : 88 Control Limits
Relative percent difference : 12 Recovery RED

Control limits &5 - 118 14

This MS/MSD and comments, if any, apply to the following sampleis):

1-4

Test : Zinc (Method €010)

Matrix Spike Recovery : 5%

Matrix Spike Duplicate Recovery : 837 Control Limits
Relative percent difference : 7 Recovery REI

Control limits 30 - 123 24
This MS5/MSD and comments, if any, apply to the following samplefs):
1-4

Test : Mercury (Method 7470
Matrin Spike Recovery : 104%

flatrix Spike Iuplicate Recovery : 104% Control Limits
Relative percent difference 0 Recovery RED
Control limits 75 — 122 30

This N5/M50 and comments, if any, apply to the following sampleds):
9012389 1-4

U = not detected
¥ = gutside control limits

Charter Memnber American Council of Independent Laboratories
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Testing Laboratories, Inc.

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

Chemistry. Microbiology. and Technical Services

REFORT_ON WORK ORDER 9012383 MATRIX SPIKE/MATRIX SFIKE DUPLICATES

Teat : Total Fhenol

flatrix Spike Recovery : 112%

Matrix Spike [uplicate Recovery : 109% Control Limits
Relative percent difference : 3 Recovery RFI

Control limits &9 ~ 126 14

This MS/MSD and comments, if any, apply to the following samplefs):
9012389 1-4

Test : Thallium (Method 7841)
flatrix Spike Recovery : 767

flatrix Spike Duplicate Recovery : 7% Control Limits
Relative percent difference : 1 Recovery RFL

Control limits 50 - 190 30

This MS/MS0 and comments, if any, apply to the following samplefs):
i-4

Test : Antimony (Method 7041)
fMatrix Spike Recovery 80x

fMatrix Spike [uplicate Recovery : a0% Control Limits
Relative percent difference : 1 Recovery RELD
Control limits : 90 - 130 30

This MS/MSL and comments, if ény, apply to the following sample(s):
1-4

U = not detected
* = putside control limits

Charter Member American Council of Independent Laboratories
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Testing Laboratories, Inc. Opy 0

W,
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063 S 9 Tom 0’(7( 14
‘)0 (7 o -'crU
Chemistry Microbiology. and Technical Services D 14 o,
GF(? /%ty
/p,S
CLIENT: Snohomish County Dept Pub Wrk Certificate of Analysis

Cathcart Landfill Work Order# : 90-10-269

14528 Highway 9 DATE RECEIVED : 10/15/90

Snohomish, WA 98290 DATE OF REPORT: 10/24/90

ATTN : Dawn Shroy-Marshall

Work D : Lk Goodwin
Taken By : Client
Transported by: Hand Delivered
Type : Water

SAMPLE IDENTIFICATION:

Sample Collection
Description Date
ol 96 LG-F 10/15/90 09:50
02 Method Blank N/A
A Total Coliform Count of under 2.2 MPN per 100 mls meets U.S.E.P.A. and Public

Health criteria for-drinking water. A Total Coliform Count above 2.2 MPN per
100 mls does not meet these criteria. |f the symbol >/ appears in your report,
it means that the total coliform concentration is greater than or equal to the

number shown.

Aliquots for metals (iron, Manganese, Zinc), and Soluble
NO3NO2 are being reported as dissolved, samples were filtered
and preserved upon receipt at the laboratory.

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

The flag "B" indicates the analyte of interest was detected in the
method blank associated with the sample, as well as in the sample
itself.

X, 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
;5 member of its staff in connection with the advertising or sale of any product or process will be granted only on c t. This company 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.
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Testing Laboratories, Inc.

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

Chermsuy Microbiology. and Technical Services

CLIENT : Snohomish County Dept Pub Wrk Certificate of Analysis

Work Order# : 90-10-269

Unless otherwise instructed all samples will be discarded on 12/09/90

Respectfully submitted,
Laucks Testing Laboratories, Inc.

G

3

. M. Owens

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 of any
K member of its staff in connection with the advertising or sale of any product or process will be or only on ce t. This pany pts no responsibility P
for the due performance of inspection and/or lysis in good faith and according to the rules of the trade and of sdence.
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Testing Laboratories, Inc.

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

Chemistry Microbiology, and Technical Services

Sl

R This report is submitted for the
s member of its staff in
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

CLIENT  : Snohomish County Dept Pub Hrk Certificate of Analysis
Work Order # 90-10-269
TESTS PERFORMED AND RESULTS:
Analyte Units a1

Ammonia as N mg/L .01 U

Chemical Oxygen Demand mg/L 10.°U

Chloride (Method 300.0) mg/L 5.

Hardness as CaC03 mg/L 74.

Iron (Method 236.1) mg/L 6.08

Manganese (Method 243.1) mg/L 0.013

Nitrate + Nitrite as N mg/L 1.5

Nitrate as N mg/L 1.4

Specific Conductance Micromhos/cm 160.

Sulfate as S04 mg/L 6.

Total Coliform Count MPN per 100 ml 2.2 4

Total Organic Carbon mg/L 1.3

Zinc (Method 289.1) mg/L 0.005 B

pH gl elec @25C 8.6

use of the p p , or corporation 10 whom it is addressed. Subsequent use of the name of this company or any
ion with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility excapt




Lauckse

Testing Laboratories, Inc.

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

Chemistry. Microbiology, and Technical Services

REPORT

ON WORK ORDER 9010269 PREPARATION BLANKS

Test
Blank Name
Conc Found
Units

This blank and comments, if any, apply to the foilowing sample(s):
1

Test : Nitrate + Nitrite as N

Blank Name : B1016NNWO1 Preparation Date: 10/16/90

Conc Found : 0.010 U Control Limit : 0.020

Units

This blank and comments, if any, apply to the following sample(s):
1 ‘
Test : Chloride (Method 300.0)

Blank Name : B1016ICWO1l Preparation Date: 10/16/90

Conc Found : 1.000 U Control Limit 2.000

Units

This blank and comments, if any, apply to the following sample(s):
1

Test : Nitrate as N

Blank Name : B1016ICWO01 Preparation Date: 10/16/90

Conc Found : 0.200 U Control Limit 0.400

Units

This blank
1

TR TENYY

and

Chemical Oxygen Demand
B1016CODW0O1 Preparation Date:
10.000 U Control Limit :

mg/L

mg/L

mg/L

mg/L

comments, if any, apply to the

10/16/90
20.000

following

sample(s):

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 iis staff In connaection with the advertising or sale of any product or process will be granted only on confract, This company accepts no responsibility except
P 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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Testing Laboratories, Inc.

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

(}EmmuyN&mikkgyamfkdmtdSavra

REPORT ON _WORK ORDER 9010269 PREPARATION BLANKS

Sulfate as S04
B1016ICWO1 Preparation Date: 10/16/90

Test
Blank Name

s s se o

Conc Found 1.000 U Control Limit : 2.000

Units mg/L :

This blank and comments, if any, apply to the following sample(s):
1

Test Ammonia as N

Blank Name B1017NH3W01l Preparation Date: 10/17/90

Conc Found 0.010 U Control Limit : 0.020

Units : mg/L

This blank and comments, if-any,'apply to the following sample(s):
1

Test : Iron (Method 236.1)

Blank Name : B1016AA01 Preparation Date: 10/16/90

Conc Found : 0.050 U Control Limit : 0.250

Units : mg/L

This blank and comments, if any, apply tc the following sample(s):
l .
Test : Manganese (Method 243.1)

Blank Name : B1016AA01 Preparation Date: 10/16/90

Conc Found : 0.002 U Control Limit : 0.004

Units : mg/L

This blank and comments, if any, apply to the following sample(s):
1

Y 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
&;8 member of its staff in connection with the advertising or sale of any product or process will be granted only on t. 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 scence.
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Testing Laboratories, Inc.

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

Chemistry. Microbiclogy, and Technical Services

57
@

G

REPORT

ON WORK ORDER 9010269 PREPARATION BLANKS

Test
Blank Name
Conc Found
Units

5 as se e

This blank and
1

Test
Blank Name
Conc Found
Units

o

This blank and
1

Test

Blank Name
Conc Found
Units

s se s e

This blank and
1

Zinc (Method 289.1)
B1016AA01 Preparation Date: 10/16/90
0.002 Control Limit : 0.004

mg/L

comments, if any, apply to the following sample(s):

Total Organic Carbon
B1018TOC WOl Preparation Date: 10/18/90
1.000 U Control Limit : 2.000

mg/L

comments, if any, apply to the following sample(s):

Hardness as CaCoO03
B1024HARWO01 Preparation Date: 10/24/90
1.000 U Control Limit : 2.000

mg/L

comments, if any, apply tc the following sample(s):

= outside control limits
U = analtye not detected

This report is submitted for the exclusive use of the p . ip, or corp ion to whom it is addressed. Subsequent use of the name of this company or any

member of its staff in connaction wnh the advemsmg or sale of any p or p will be gr d only on contract. This company p resp

no ibility except

for the due peric of insp n andlor lysis in good faith and according to the rules of the trade and of science.
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Testing Laboratories, Inc. .-

940 South Harney St., Seattle, WA 98108 (206) 767- 5060 FAX 767- 5063) i
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Chemistry Microbiclogy. and Technical Services

CLIENT: Solid Waste Division
¢/o0 Cathcart Landfill
14528 Highway 9
Snohomish, WA 98290
ATTN: Dawn Shroy-Marshall

REPORT ON: SOIL

SAMPLE
IDENTIFICATION:

= W
y ,-\,\

LABORATORY NO.

DATE:

1) L6-1-1 10/13/90 Lake Goodwin Landfill
2) LG-1-17 10/14/90 Lake Goodwin Landfill
3) LG-1-18 10/14/90 Lake Goodwin Landfill

TESTS PERFORMED
AND RESULTS:

1
Total Coliform Count, MPN/per gram <2.
Total Solids, % 97.0
Conductivity, umhos/cm 11.
Total Organic Carbon, % 0.6
pH, glass electrode at 25°C 5.8

9010289
Dec. 18, 1990

Submitted 10/16/90 and identified as shown below:

3
<2.
75.4
28.
0.4
7.2

parts per million (ma/kq).dry basis

Halogenated Hydrocarbons <40.
Chemical Oxygen Demand 5700.
Chloride <15.
Nitrate as N <2.1
Nitrite as N <0.20
Ammonia <0.10
Sulfate as S04 21.

- Iron 14000.
Zinc | 24.
Manganese 210.

ive use of the p

X This report is submitted for the
¥ member of its staff in cc ion with the ad
£ for the due perfc of inspection and/or

i or sale of any product or process will be granted only on contract. This
is in good faith and acconding to the rules of the trade and of science.

<40.
2400.
18.
3.6
<0.20
<0.10
20.
34000.
120.
570.

<40.
2500.
<15.
2.8
<0.20
<0.10
12.
21000.
47.
330.

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

ibility except

pts no L
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Testing Laboratories, Inc.

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

Chemistry. Microbiclogy, and Technical Services
Solid Waste Division PAGE 2

LABORATORY NO. 9010289

Key

< indicates "less than"

Respectfully submitted,
LAUCKS TESTING LABORATORIES, INC.

J. M. Owens

JMO:bv

% 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
i member of its staff in connection with the advertising or sale of any product or process will be granted only on . This ¢« no responsibility P

for the due perfol of inspection and/or lysis in good faith and according to the ruies of the trade and of science.

P
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Testing Laboratories, Inc.

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

Chemistry. Microbiology: and Technical Services

APPENDIX

Copy of Chain-of-Custody Attached

-—‘\
< st This report is submitted for the exclusive usa of the person, partnership, or corporation 1o whom it is addressed Subsequent use of the name of this company or any
3 ;5 member of its sta#f in ¢ jon with the advertising or sale of any product or p will be g d only on contract. This company accepts no responsibility except
\\_,ﬂ for the due perfor of inspection and/or lysis in good faith and according 1o the rules 01 the trade and of sdence.

@
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DATE
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PAGE

509

OF

Laucks

Testing Laboratories, Inc.

940 South Harney St Seale Washington 98108 (200767 5069

THIS INFORMATION WILL BE USED FOR REPORTING
NAME SMOWITUN Y Cagee] Solid WALTE PlaetT. TESTING PARAMETERS g
} .
ADDRESS 42y Hwy 4 Yl o
F
Snotoriisth WA K390 £ 1 : E
C
arrention: DA SuRoy PlARLWALL ‘g 2 :t &y o) OBSERVATIONS, COMMENTS,
N z . Wl N
PROJECT NAME Grmc) \*‘)t\/\ Loec.« L‘F\\\ E 3 gl })} 3 : 3 “g < 'E a T SPECIAL INSTRUCTIONS
JOBIPO. NO. o V| =] x %‘ ES N I 1\
SAMPLER (SIGNATURE) (PRINTED NAME) 1— &‘ ‘g 4 2 'i 3 % 5) J| 2| N
. . E
ER\\& o jLLeRk 4l i £1 N 5:‘ W és é_ A
LAB NO_|LAB SA#] _SAMPLE NO. | DATE | TiME [OCATION A = S Bou rles pdr‘/#h/t s
N l - .
Ly -y = ID-;z-\ﬂ LK "'::‘;“""‘ 7 s A A EAvEaravivi 7717 12| o SoiL SAPLFS
LE-1 =17 |jo. e | ARl VA Tar AR PAVEVE72WAN
La-1-1% foafiqe v A A ZPaVaAr2riaZZvan
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Testing Laboratories, Inc. QV igg,\::é’@i\sw

940 South Harney St., Seattle WA 98108 (206) 767-5060 FAX 762@@53

Chemistry Microbiology. and Technical Services
CLIENT: Solid Waste Division LABORATORY NO. 9010548
c/o Cathcart Landfill
14528 Highway 9 DATE: Dec. 18, 1990

Snohomish, WA 98290
ATTN: Dawn Shroy-Marshall

REPORT ON: SOIL

SAMPLE

IDENTIFICATION: Submitted 10/30/90 and identified as shown below:
1) LG-2-1 10/27/90

2) LG-2-23 10/27/90
3) LG-2-24 10/27/90

TESTS PERFORMED
AND RESULTS:

1 2 3
Total Coliform Count, MPN/per gram 1700. <2. 2.
Total Solids, % 93.0 92.5 82.1
Conduct1v1ty, umhos/cm 14. 14. 26.
Total Organic Carbon, % 0.5 0.2 0.2
pH, glass electrode at 25°C 7.0 6.9 7.2

parts per million (mg/kqg).dry basis

Halogenated Hydrocarbons <18. <18. <18.
Chemical Oxygen Demand 1800. 1100. 2800.
Chloride <12. <12. <12.
Nitrate as N <2.4 <2.4 <2.4
Nitrite as N <0.2 <0.2 <0.2
Ammonia <0.11 <0.11 <0.11
Sulfate as S04 10. 13. 13.
Iron 13000. 20000. 17000.
Zinc 25. 39. 37.
Manganese 230. 430. 260.

This report is submitted for the exclusive use of the person, par , OF COrp ion to whom it is addressed. Subsequent use of the name of this company or any
;k 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 analysis in good faith and according to the rules of the trade and of science.
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Chemistry Microbiology, and Technical Services

Solid Waste Division PAGE 2

LABORATORY NO. 9010548
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Respectfully submitted,
LAUCKS TESTING LABORATORIES INC.
V) G

J. M. Owens

JMO:bv

2 )
% This report is submitted for the exciusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
j 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 respansibility except
7, 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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Chemistry Microbiology. and Technical Services

APPENDIX

Copy of Chain-of-Custody Attached

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
sk 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
P 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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Testing Laboratories, Inc. NS

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063 h N N
-\‘ Wil N
Chemnistry. Microbiology: and Technical Services s
cQ®
)
CLIENT: Solid Waste Division LABORATORY NO. 9010515
c/o Cathcart Landfill
14528 Highway 9 DATE: Dec. 18, 1990
Snohomish, WA 98290 < '

ATTN: Dawn Shroy-Marshaill
REPORT ON: SOIL
SAMPLE
IDENTIFICATION: Submitted 10/26/90 and identified as shown below:
’ 1) LG-3-1 10/23/90

2) LG-3-17 10/23/90
3) L6-3-18 10/23/90

TESTS PERFORMED
AND RESULTS:

1 2 3
Total Coliform Count, MPN/per gram 280,000. 5. 110.
Total Solids, % 73.4 81.5 82.9
Conductivity, umhos/cm 620. 44, 38.
Total Organic Carbon, % 2.0 0.6 0.2
pH, glass electrode at 25°C 6.1 7.9 7.9

parts per million (mg/kq).dry basis

Halogenated Hydrocarbons <35. <35. <35.
Chemical Oxygen Demand 100,000. 2,400. 2,600.
Chloride <13. <13. <13.
Nitrate as N 4.9 3.2 <2.
Nitrite as N <0.3 <0.3 <0.3
Ammonia 2.7 3.0 <0.12
Sulfate as S04 1600. 14. 15.
Iron 29,000. 16,000. 16,000.
Zinc 220. 32. 34.
Manganese 470. 250. 240.

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 of any
;K member of its statf in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
A for the due performance of inspection and/or analysis in good faith and according o the rules of the trade and of science.
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Respectfully submitted,
LAUCKS TESTING LABORATORIES, INC.
/7452 C§L4/

. M. Owens

JMO:bv

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
Jop 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 perfor of inspection and/or lysis in good faith and according to the rules of the trade and of science.
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Testing Laboratories, Inc. Dgaor, 8 7 g,

940 Squth Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063 * O /__‘ N Co,
4 UL Sy
Chemistry Microbiology, and Technical Services ' WO/;CE\
CLIENT: Solid Waste Division LABORATORY NO. 9010557
c/o Cathcart Landfill
14528 Highway 9 DATE: Dec. 20, 1990

Snohomish, WA 98290
ATTN: Dawn Shroy-Marshall

REPORT ON: SOIL

SAMPLE

IDENTIFICATION: Submitted 10/31/90 and identified as shown below:
1) LG-4-1 10/29/90

2) LG-4-11 10/30/90
3) LG-4-12 10/30/90

TESTS PERFORMED
AND RESULTS:

1 2 3
Total Coliform Count, MPN/per gram 5. 2. <2.2
Total Solids, % 95.7 80.1 76.3
Conductivity, umhos/cm 7. 17. 21.
Total Organic Carbon, % 0.5 0.2 <0.1
pH, glass electrode at 25°C 6.6 7.6 7.7

parts per million {(mq/kq),dry basis

Halogenated Hydrocarbons <20. <20. <20.
Chemical Oxygen Demand 14,000. 2,600. 2,800.
Chloride <10. <11. 9.2
Nitrate as N <2. <2. <1.
Nitrite as N <0.3 <0.3 <0.3
Ammonia <0.10 <0.12 <0.13
Sulfate as S04 17. <11. 7.3
Iron 19,000. 15,000 19,000.
Zinc 38. 30. 43.
Manganese 310. 230. 440.

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 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 scence.
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Testing Laboratories, Inc.
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Chemistry. Microbiology. and Technical Services

Solid Waste Division PAGE 2
LABORATORY NO. 9010557
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Respectfuliy submitted,
LAUCKS TESTING LABORATORIES, INC.
. M. Owens

JMO:bv

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
;X member of its staff in c« ion with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
P 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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APPENDIX

Copy of Chain-of-Custody Attached

. This report is submitted for the exciusive 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 staft 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 peri of i

pection and/or lysis in good faith and according to the rules of the trade and of sciencs.
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APPENDIX D

WATER-VEL

Water-Vel program by In-Situ, Inc. is designed to predict groundwater direc-
tion and flow rate based on potentiometric (head) measurements and hydraulic
conductivity. The hydraulic gradient is computed by the program with a least
squares fit to the static water level elevations, and the groundwater velocity
is obtained using generalized Darcy’s Law, shown below. The program is
capable of developing solutions for varying horizontal and vertical hydraulic

conductivities.
- KL
v =
e
Where: Groundwater Velocity (L/t)

Hydraulic Conductivity (L/t)
Hydraulic Gradient (L/L)
n, = Effective Porosity (Dimensionless)

—xc
Wowon

Water-Vel calculations were done assuming an isotropic aquifer (vertical
hydraulic conductivity = horizontal hydraulic conductivity). A sensitivity
analysis was performed where the vertical hydraulic conductivity was given a
value 5 orders of magnitude less than the horizontal. Results indicated only
minor variation from the isotropic case.

The groundwater velocity estimated from Water-Vel program for the advance
outwash aquifer is 1.24 ft/day, which is 0.42 ft/day less than the velocity
estimated from the modified Darcy equation (1.66 ft/day). Water-Vel results
suggest that either the gradient used in the Darcy equation is too high or the
computer estimates are low. A gradient of 0.003 used in the Darcy equation
results in a groundwater velocity estimate of 1.25 ft/day, which is much
closer to the Water-Vel estimate. These results suggest that Water-Vel least
squares fit agrees reasonably well with hand-calculated groundwater velocities
at the site. An output listing of the Water-vel run is included at the end
of this Appendix (Table D-1). Input parameters for Water-Vel, including
coordinates for all well locations, are listed on the output.

Converse Consuitants NW
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Snohomish County Public Works =““ ¢ " “ele

Gerald E. Weed, P.E. Director RECE !
Wall Street Buildi AR BT
29??0 Wertiioreu}\vel:lll%e ?ﬁéf‘ig kX i Q\
Everett, Washington 98201
Willis D. Tucker, County Executive DEPT. OF ECOLOGY
April 23, 1991
RECEIVED

Ms. Sally Saffioles MEaY s 1 i
Department of Ecology
Northwest Regional Office DEPT. GF ECOLOGY

4350 - 150th N.E.
Redmond, WA 98052

Re: Lake Goodwin Landfill - Ecology Grant No. TAX 89064
Dear Sally:

Attached is the draft Hydrogeologic Study of the Lake Goodwin Landfill by
Converse Consultants N.W. I have also sent a copy to Iloba Odum. I would
like to meet with you and the Snohomish Health District in a couple of
weeks to receive your comments and perhaps a quick field trip to locate a
fifth groundwater monitoring well location. I will give you a call soon to set
up that meeting.

Sincerely,

Vt8 yna

KENNETH B. MILLER, PROJECT MANAGER
Solid Waste Management Division

KBM/sc

c Jeff Defenbach, SHD
Dave Schonhard, SWMD

s;dsklmiller/lk goodwin grant

(206) 388-3488

An Equal Opportunity Employer
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CHRISTINE O. CREGOIRE

Director
STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY
4350-150th Ave. NE. e Redmond Washington 98052-5301 e {206} 867-7000
August 24, 1990
TO: Iloba Odum
FROM: Sally Safioles

SUBJECT: Preconstruction Meeting for Lake Goodwin Landfill,
Grant No. Tax 89064

On August 21, 1990 the following persons attended the
preconstruction meeting and field trip to Lake Goodwin:

Ken Miller Snohomish County Solid Waste Division
Erick Miller Converse Consultants

John Strunk Converse Consultants

Dawn Shroy-Marshall Snohomish County Solid Waste Division
Thomas Fuhrhap John Mathias & Associates Inc.

Mike Young Snohomish Health District

Sally Safioles Ecology-NWRO

FIELD INSPECTION

Prior to the preconstruction meeting, the above attendees and Jeff
Defenbach of the Snohomish Health District met at Lake Goodwin
Landfill to field inspect and flag the well locations. It was
agreed upon that five wells would be installed: 3 deep and 2
shallow. Well IG-1 will be the upgradient well for the deep
aquifer located on the east side of the landfill. Wells LG-2 and
LG-3 are downgradient for the deep aquifer located on the west side
on the landfill. It is anticipated, based on the drilling of LG-2,
that a shallow perched zone will allow the placement of one of the
shallow well as a cluster with LG-2 and will be designated as LG-
2S. The second shallow will be placed on the Northeast side of the
landfill.

PRECONSTRUCTION MEETING

At the preconstruction meeting the initial discussion focused on
Lake Goodwin Landfill as a WAC 173-301 closed landfill and its
status on the state's contaminated site list and the implications
of the Model Toxic Control Act (MTCA). Lake Goodwin is currently
a C2 on the state's contaminated sites 1list. This C2 status
implies that there is no documentation to-date (such as ground or
surface water data) of contamination. A C1 indicates that
contamination has been documented. Once the wells are installed
and depending on the water quality results, the status of this site
may change. At that point Snohomish County Solid Waste Division
has been advised to talk with Mike Gallagher, the Supervisor for



Ecology's NWRC Cleanup Section, to discuss further action on the
site.

In order to provide the Cleanup Program with the appropriate water
gquality information, the wells will be sampled twice a year for
the full priority pollutant scan (metals will be total), plus the
MFS parameters. On a quarterly basis the wells will be sampled for
the MFS parameters.

The following minutes are based on responses to review comments
dated July 17, 1990 from Ecology to Ken Miller on the preliminary
preconstruction bid package and hydrogeclogic assessment of the
site:

Well Construction Details: The well screen will be 10 feet in
all wells for a more discrete sample. The joints will be flushed
tread with no use of glues. No water is anticipated to be used
downhole. If water is to be used, the closest source is the
Seven Lakes Water District. It would first be checked for
chlorination. The placement of the sand pack and other materials
will be ¥“sounded" with a Lufkin Tape which is weighted with a
steel rod and depths indicated on the tape. Water levels will
be measured with well probes. The final design for the well seal
will be a thick bentonite slurry that will be tremied into the
annular space. The wells will be protected with 2 or 3 Ecology
blocks or concrete post. The driller does have a Washington
State License and the 40 hour safety course.

Decontamination: The drill rig will be steam cleaned between
each well site. All objects that go downhole and in contact with
the soil will have a four wash decon. consisting of an Aquinox
plus tap water rinse, tap rinse, methanol rinse, then distilled
water rinse. This four wash decon. is used also for ground water
sampling devices.

Logging the Well/Reporting Well Log: Converse Consultants will
log the well from five-foot grab samples. The well logs will be
included in the final report including details on surface seal
and well protection. The well driller will submit the well logs
to Ecology.

sampling Devices: The deep wells will have dedicated Hydrostar
pumps; the shallow wells will have dedicated Hydrostar pumps if
greater than 30 feet, if less than 30 feet teflon tubing will be
installed for use with a peristaltic pump. The Snchomish Solid
Waste Division will collect the ground water samples.

Soil samples: Soil samples will be collected every five feet for
sieve analysis and for soil descriptions. Three soil samples in
each well will be collected for chemical testing--one near
surface sample (five foot depth) and one above and below the
water table and tested for the MFS parameters.



Aquifer Testing/Groundwater Flow Velocity and Direction: A
rising head aquifer test will be conducted in each well with a
stainless steel slug bar. Wells will be surveyed in by Snohomish
County personnel. Groundwater flow velocity and directions will
then be determined.

Completion Dates: The estimated completion dates on the grant
have passed (July 1990). Ken Miller will update those dates.
Drilling is planned in September 1990. Ecology will be notified
when the drilling is to begin.

Final Report: The final report should include, but is not
limited to, site history, regional and site specific
geology/hydrogeology, geologic cross-sections, well logs, ground
water contour maps, well development methods, soils analyses,
water quality data, aquifer testing methods and data,
decontamination procedure, QA/QC sampling, suggestions and
recommendations, and other information to fully document field
activities.

cc: Ken Miller/Dawn Shroy-Marshall, Snohomish County SWMD
Erick Miller/John Strunk, Converse Consultant
Mike Young, Snohomish Health District
Cullen Stephenson, SW Unit Supervisor
Mike Gallagher, Toxic Cleanup Section, Supervisor





