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1.0 INTRODUCTION

This report summarizes one component of an overall technical study being prepared by Steward and
Associates that includes an assessment of a number of other issues. The overall study assesses
potential effects of development density associated with the R-1 area on critical areas that are large in
scope, with complex structures and functions and a high rank order, following the Litowitz criteria.
The two critical areas that are the focus of this study are Cold Creek (a tributary of the Bear Creek
system) and Lake Leota. The evaluation also addresses how the effects of density can be mitigated
through low impact development techniques.

This report summarizes the hydrogeologic and geologic hazards review of the City of Woodinville’s
R-1 zoning area and its relationship to important critical areas in the vicinity of the R-1 area, and to
low impact development considerations. This report is based on a review of the following:

e LIDAR image of the Woodinville Area; 1 inch = 600 feet.

e City of Woodinville; Title 21 Zoning Ordinance.

o USGS Topographic map of the Bothell quadrangle 1: 24,000.

e Recent geologic mapping associated with the Pacific Northwest Center for Geologic Mapping
Studies (Troost, personal communication) http://geomapnw.ess.washington.edu.

e Minard, James P. (1985): Geologic Map of the Bothell Quadrangle, Snohomish and King
Counties, Washington: Miscellaneous U.S. Geological Survey Field Studies Map MF-1747.

e Minard, James P. (1983): Geologic Map of the Kirkland Quadrangle, WA; U.S. Geologic
Survey Misc. Field Studies Map MF-1543,

¢ Boundy-Sanders, Susan (2006): Landslide Hazard Areas in Woodinville; Memorandum to

Bob Wuotila, city of Woodinville, John Lombard, Steward Associates, Sustainability CAP,
and Consultants to the Woodinville sustainability project.

¢ Snyder, Dale E.; Gale, Phillip S., Pringle, Russell F. (Nov. 1973): Soil Survey of King
County, Washington; United States Department of Agriculture, Soil Conservation Service.

* Queries on the King County IMAP (Groundwater Program) website and Washington
Department of Ecology Well Log website.

Additional references are provided in Section 5.
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2.0 CRITICAL AREA REVIEW
This section summarizes basic hydrogeologic information in the City’s R-1 zoning area and vicinity.
2.1 Groundwater

2.1.1 Surficial Geology

Figure 1 is a geologic map of the Woodinville area. The map is the most recent update to older
mapping and was provided by the University of Washington GeoMap program (Troost, personal
communication). The figure describes the distribution of geologic units at the ground surface.

Descriptions of the stratigraphic units, from youngest to oldest, are summarized below:

1. Quatemnary alluvium (Qal) — These units consists of recent stream, lake, and landslide
deposits. Qal is present in all of the stream drainages and lakes in the study area. It is
represented in Figure 1 by the light yellow color.

2. Vashon recessional outwash (Qvr) — This unit is a stratified fine-grained silt to coarse-grained
sand and gravel deposit that is moderately sorted to well sorted. The deposition of this unit
occurred during the retreat of the Vashon glacier approximately 13,000 to 15,000 years ago.
The Qvr is usually present at ground surface and is locally discontinuous. Thicknesses of this
unit typically range from <1 to 20 feet. This unit is represented on Figure 1 by a darker shade
of yellow.

3. Vashon till (Qvt) — This unit is a very dense to compact poorly sorted composite of clay, silt,
sand, and gravel that was glacially transported. Qvt occurs at depth below the Qvr, as well as
at ground surface where Qvr is absent or has been eroded, such as a large portion of the
upland plateau surface of the R-1 area. It typically forms elongate surfaces less than 30 feet
thick, but can be as thick as 150 feet in some places. It is represented by violet in Figure 1.

4. Vashon advance outwash (Qva) — This is a well sorted medium sand and gravel layer
deposited from the meltwaters of the advancing Vashon glacier. Qva occurs at depth below
the Qvt and at ground surface where Qvr and Qvt are absent or have been eroded. This unit
can be over 200 feet thick in some areas, with occasional thin interbeds of silt and clay
(Leisch, 1963). It is represented in blue on Figure 1.

5. Pre-Fraser undifferentiated sediments (Qpf) — Very dense and hard interbedded sediments of
sand, silt, and gravel. The deposition of this unit pre-dates the Fraser glaciation. It is
represented by green in Figure 1.

The surficial geology of the Woodinville area is predominantly Vashon till (Qvt). In the Bear Creek
drainage and the area surrounding Lake Leota, the Vashon advance outwash (Qva) deposits have been
exposed from the erosion of Qvt. The Vashon recessional outwash (Qvr) deposits are depicted in a
channelized form along the Paradise Lake drainage and in the area surrounding Cottage Lake

(Figure 1).
2.1.2  Aquifer Units

An aquifer is generally defined as a geologic unit saturated with water and permeable enough to
supply sufficient amount of water to a well. In the Woodinville area, there are two aquifers present —
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a shallow, unconfined aquifer in the sediments of the Qvr and a deeper, semi-confined aquifer within
the sediments of the Qva. The Vashon till (Qvt) is not generally considered to be an aquifer, but it is
saturated and capable of transmitting groundwater recharge

The Qva aquifer is located between 20 to 100 feet below ground surface, and daylights (is exposed at
the ground surface) along the Little Bear Creek, Paradise Valley and Evans Creek drainages. The
aquifer consists of medium to coarse sand, with gravel. Localized zones of finer sand, silt, and clay
are reported in various well logs, but the aquifer is generally extensive and relatively homogeneous in
composition. The deeper aquifer is locally known as the Cross Valley Aquifer and is an important
source of ground water. The Cross Valley Water District, located north of the study area in
Snohomish County serves over 6,000 customers using groundwater from the Cross Valley Aquifer.
In 1993 and 1994, the Woodinville Water District drilled two wells (PW-1 and PW-2) for water
supply in the deeper Qva aquifer, but to date, neither well is in operation (Brown, personal
communication, 2006). Currently, all of the water supplied by the Woodinville Water District is
bought from Seattle Public Utilities. In 2004, the Woodinville Water District supplied water to over
13,500 customers. By 2020, they are expecting to serve over 25,000 customers.

The shallow, unconfined aquifer exists within the zone of saturation in the Qvr sediments. The Qvr
aquifer is not as extensive as the deeper aquifer in the Qva, but it does support some domestic wells,
and probably provides baseflow to lakes and streams.

The USGS (Thomas et al., 1997) presented hydraulic properties for the Vashon advance outwash and
other hydrogeologic units. The USGS determined hydraulic conductivity based on the specific
capacity from water wells in the area. As noted by the USGS (Thomas et al., 1997), the estimated
hydraulic conductivity for the low permeability units (Qvt, Qtb, Tb) are biased toward higher values,
as wells were only completed in the most permeable materials encountered. The USGS estimated the
following hydraulic conductivity values:

Hydraulic Conductivity (ft/day)
Number of
Hydrogeologic Unit Wells Min. Median Max.
Alluvium (Qal)|30 3.6 88 3,200
Vashon recessional outwash (Qvr)|48 0.08 180 1,800
Vashon till (Qvt)|60 0.04 53 1,000
Vashon advance outwash (Qva)*|171 3.8 86 3056
Transitional beds (Qtb)|16 0.025 20 280
Undifferentiated deposits (Qu)|54 0.22 31 1,800
Tertiary bedrock (Tb)|47 0.0023 0.82 310

Note: *Vashon advance outwash data is a compilation of upper and lower advance outwash and includes

analyses of pumping tests in municipal production wells.

The hydraulic conductivity data presented above all pertain to the horizontal direction. The hydraulic
conductivity, however, has a different value for groundwater flow in the vertical direction. In
horizontally layered materials, the vertical hydraulic conductivity will be less than that for the
horizontal direction. Vertical hydraulic conductivity may range from 1/10 to 1/1,000 of the
horizontal value. In general, a higher horizontal hydraulic conductivity will correspond to a higher
vertical hydraulic conductivity that, in some cases, structural or depositional anomalies (cracks,

021907bal-Rpt.doc
Golder Associates



February 19, 2007 -4- 063-1230

fissures, erosional features) can result in higher vertical hydraulic conductivity than would be
predicted based on a percentage of the horizontal hydraulic conductivity. No measurements of
vertical hydraulic conductivity were identified in the project area. Hydraulic conductivity data in
both the vertical and horizontal direction is important in evaluating stormwater infiltration feasibility.

2.1.3 Hydrogeologic Cross Sections

Figure 1 also shows the location of selected wells in the study area and the location of two geologic
cross-sections prepared for this report. These sections depict the sub-surface geology based on the
well logs located adjacent to the line of section (represented by the thick black lines labeled A-A’ and
B-B’ on Figure 1). The well logs used for both cross-sections are included in Appendix A.

Figure 2 presents a west-east hydrogeologic cross-section showing the subsurface geology across the
study area. The interpretations of the subsurface geology are based on the geologic information noted
on the well logs available. In this cross-section, the Qva aquifer is exposed at ground surface in the
vicinity of Lake Leota and along the valley margins of Bear Creek. The Qva aquifer is overlain by
till (Qvt) in all other locations. The shallower Qvr aquifer is present at ground surface around
Cottage Lake. The thickness of Vashon till is not well characterized along this cross-section.

Figure 3 is a north-south hydrogeologic cross-section labeled B-B’ on Figure 1. In this cross-section,
the lower Qva aquifer is completely confined by the overlying Qvt, which separates the Qva aquifer
from the upper Qvr sediments. Till thicknesses are generally uniform at around 50 feet.

2.1.4 Groundwater Recharge

Groundwater recharge occurs from precipitation that infiltrates the land surface and percolates
through the root zone into the underlying aquifers. Estimates of groundwater recharge on Snohomish
County were developed by the USGS as part of the Snohomish County Groundwater Management
Program (Thomas et al., 1997). The USGS estimates vary as a function of soil type, impervious
surface, and precipitation rate. Assuming a precipitation range of 39.9 to 46.8 inches, the USGS
estimated 15 inches/yr to 19 inches/yr of groundwater recharge in areas covered by till soils, and 23
to 29 inches for areas covered by outwash soils. Figure 4 shows the recharge/precipitation
relationship for conditions in the vicinity of Woodinville. Other sources of recharge can include
surface water bodies (lakes and streams) that contribute water to the underlying aquifers.

2.1.5 Groundwater Quality

Groundwater quality data is readily available for the Qva aquifer, but less so for the Qvr aquifer. The
Cross Valley Water District (north of Woodinville) regularly monitors water quality and the USGS
sampled many wells throughout Snohomish County in 1993. In general, water quality is very good,
with concentrations meeting all Federal and State drinking water standards. Nitrate is a common
constituent that is used to assess the general water quality of aquifers and the effects of development.
Nitrate has a drinking water standard of 10 mg/L. The wells in the Cross Valley Water District
Wellfield have observed nitrate levels ranging from 0.5 to over 4.4 mg/L over the past 10 years, with
the highest concentration observed in the Woodlane well, just north of Woodinville. These data
suggest that land use activities have affected groundwater quality, but not to levels that would be a
concern for water supply and human health.
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2.1.6 Groundwater Flow

The direction of groundwater flow can be determined using water level elevations measured in wells.
Water levels are plotted on a map and contours are drawn to show lines of constant elevation.
Groundwater flows from higher to lower elevations. The direction of groundwater flow is influenced
by the geometry of topographic highs and lows, and the presence of streams and lakes. Streams and
lakes can be areas of groundwater discharge or areas of groundwater recharge, depending on the
elevation of the stream or lake relative to the groundwater. If the stream or lake is located at a lower
elevation than the groundwater, it will generally receive groundwater discharge. If it is at a higher
elevation than the groundwater, it will generally provide groundwater recharge to the aquifer.

A regional groundwater flow interpretation was prepared for the Cross Valley Water District
Wellhead Protection Plan (Golder, 2000) based on approximately 170 wells and a coutour interval of
50 feet. This figure is shown on Figure 5. At a regional scale, groundwater generally follows the
local topography and moves from high altitude areas toward stream channels and the edges of the
plateau. Mounds of groundwater typically occur under the areas of relatively higher topography with
flow radially outward from the center of the mounds. An important regional groundwater divide
exists along an approximately north-south alignment trending through Clearview, Maltby and Crystal
Lake. Groundwater on the east side of the divide discharges toward Paradise Creek and the
Snohomish/Snoqualmie River basin, while groundwater on the west side of the divide discharges
toward Little Bear Creek. The divide crosses into King County south of Crystal Lake and trends
toward Lake Leota.

Figure 6 shows interpreted groundwater flow contours within the study area for the primary aquifer
(Qva Aquifer) based on water level information compiled for 10 wells completed in the Vashon
advance outwash. The contour interval for this map is 20 feet. This map is generally consistent with
the regional flow map, and the groundwater divide that appears at a regional scale is also present at a
local scale.

2.1.7 Cold Creek Springs and Lake Leota

Springs can be found in areas where groundwater elevations intersect the ground surface, which can
occur because of geologic anomalies or other factors. Flow and temperature data from Cold Creek
and Lake Leota were examined further. The 02k stream gage, maintained by King County, is located
approximately 1 mile downstream from the lake (refer to Figure 1) and has recorded temperature and
flow data since 2001. Temperature in Lake Leota is available for 2003 and 2004.

Figure 7 compares the temperature of Cold Creek at the 02k stream gage with the temperature of
Lake Leota for 2003 and 2004. The temperature of Cold Creek remains relatively constant
throughout the year compared to the temperature of Lake Leota, which suggests that Cold Creek is
fed by groundwater. The temperature of Lake Leota generally fluctuates by about 15°C, while the
temperature in Cold Creek varies by less than 3°C.

2.1.8 Cold Creek Springs and Cottage Lake Creek

Cold Creek mixes with Cottage Lake Creek, which contains important salmon habitat. Figure 8
shows flow and temperature data for both Cottage Lake Creek at stream gage 02L and Cold Creek at
stream gage 02K. The Cottage Lake Creek gage is located below the confluence with Cold Creek,
and has only been in operation since October 2005. Data for June through September 2006 is not yet
available at the Cottage Lake Creek gage (02L). However, the October through May data show that
Cottage Lake Creek shows a more pronounced seasonal fluctuation in both flow and temperature
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compared to Cold Creek. It is likely that Cottage Lake shows similar temperature fluctuations to
Lake Leota. The flow ranges shown on Figure 8 suggest that some sort of flow control regulates flow
out of Cottage Lake during the spring and summer. After reaching peak flow in January, flows out
of Cottage Lake recede to a level in May that is very similar to the flow during October.

Cold Creek has a cooler temperature than Cottage Lake Creek during the summer and a warmer
temperature than Cottage Lake Creek during the winter. The influence of Cold Creek on summer
water temperature in Cottage Lake Creek was estimated by a simple mixing calculation summarized
in the table below. The table summarizes what changes in temperature might occur as a result of a
0.5 cfs reduction in the flow at Cold Creek Springs. This 0.5 cfs flow reduction is an example only
and intended to show, in general, how recharge reduction from increased development might affect
water temperature in Cottage Lake Creek.

Cold Creek (02K)* Cottage Lake Ck (70C)° Cottage Lake Ck (02L)* Delta T°
Q (cfs) Temp C Q (cfs) Temp C Q (cfs) Temp C
Sprin, 4 8.5 8.0 12.5 12.0 11.17
Spring i ' e 0 g Hitse 128 e
Summer 4 8.5 14.00

Fall_ 4 8.5 20 16.5 6.0 1117

Notes:

! Assumes hypothetical 0.5 cfs reduction in flow to Cold Creek

2 Approximate values based on observed flows and temperatures (2000 -2005)

* Estimated values based on observed range of flows and temperatures at 02L gage during 2005

4 Approximate values based on observed flows and temperatures (October 2005 - May 2006 only)
3 Calculated based on simple mixing equation:

To2K * Q02K+ 1-'700 *Q70C

QOZK + Q7OC

T02L

® Change in temperature at 02L gage, calculated from hypothetical reduction in flow to Cold Creek of 0.5 cfs

The mixing calculation shows that Cold Creek does help moderate temperatures in Cottage Lake
Creek below the inflow from Cottage Lake. A 10 to15% reduction in flow to Cold Creek from
groundwater would be expected to result in a modest temperature increase of less than 1 degree C
during the summer and less than 0.5 degrees C during the spring and fall.

The mixing calculation suggests that water temperatures below the confluence of Cold Creek and
Cottage Lake Creek are affected by the groundwater discharge at Cold Creek Springs. Therefore, a
reduction in groundwater discharge to Cold Creek Springs as a result of increased impervious surface
could have downstream effects on Cottage Lake Creek outside of the R-1 area.

The magnitude of this effect is uncertain, but would be proportional to the amount of flow reduction.
2.2 Geologic Hazards

2.2.1 LIDAR Data

Golder reviewed the most recent geologic and topographic (LIDAR) mapping of the area, provided in
a hard copy by the City of Woodinville. LIDAR is a relatively new technology that allows high
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resolution imaging of the ground surface that previously may have been concealed by tree cover using
conventional aerial photographic techniques. LIDAR is a particularly powerful tool to complete
geomorphic analysis of landforms in heavily forested areas such as the Pacific Northwest. The tree
canopy is digitally removed resulting in a “bare” earth image of the land surface resulting in an
opportunity to evaluate geomorphic features that heretofore was not possible.

2.2.2 Geologic Setting

The geologic conditions in the Puget Sound Lowland area, including the Woodinville area, have been
dominated by several glacial episodes. The most recent, the Vashon Stade of the Fraser Glaciation is
responsible for most of the present day geologic and topographic conditions. As world wide sea
levels lowered and the Puget lobe of the Cordilleran ice sheet advanced southward from British
Columbia into the Puget Sound Lowland, deposits composed of heterogeneous deposits of proglacial
lacustrine sediments, advance outwash, lodgment till, and recessional outwash were deposited upon
either bedrock or older pre-Vashon sediments. The older Pre-Vashon deposits include predominantly
glacial and nonglacial sediments deposited during repeated glaciations and interglacial periods during
the past 2 million years. As the Puget Lobe of the Cordilleran ice sheet glacier retreated northward, it
uncovered a sculpted landscape of elongate uplands, and intervening valleys and as sea levels rose,
the Puget Sound Lowland was re-occupied by marine water form the Pacific Ocean. Post glacial
deposits include: alluvium deposited within active stream channels, modern lacustrine deposits,
organic silt and local peat deposits within kettle depressions, drainages, and outwash channels;
volcanic mudflow deposits and landslide deposits. Many of these older landslide deposits are thought
to have resulted from slumping of saturated, ice-marginal outwash deposits.

223 Geologic Conditions

The geologic conditions around the Woodinville have been mapped by Minard (1983, 1985) and
more recently by the Pacific Northwest Center for Geologic Mapping Studies GEOMAP project
(Troost, personal communication). The geology generally consists of sediments associated with the
last glacial stade to affect the region known as the Vashon stade. The upland plateau area that
encompasses the R-1 Area east of the Bear Creek drainage and the Sammamish River Valley is
underlain by dense, Vashon lodgment till. The till overlies Vashon advance outwash deposits that are
exposed along the side slopes of the Sammamish River Valley and the Bear Creek drainages, as well
as the Woodinville-Duvall Road corridor between Lake Leota and Woodinville (Figure 4). The
outwash deposits are typically dense, granular deposits of sand and gravel that were deposited in
glacial waters in front of the advancing ice sheet and were subsequently over-ridden by the ice
resulting in the dense nature of these deposits.

The advance outwash deposits overlie what has been mapped as pre-Fraser Transitional beds by
Minard (1985). These deposits are exposed along the base of the east- and west- facing slopes of the
Sammamish River Valley in the Woodinville area and generally consist of dense, thin bedded, clay,
silt , and fine sand, organic rich silt and local accumulations of peat. This stratigraphic relationship,
when combined with high groundwater seepage pressures, is a common cause of slope stability
problems on the slopes in the Puget Sound Lowland due to the differences in permeability of the
higher permeability advance outwash deposits and the underlying, lower permeability, pre-Fraser
deposits.
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2.3 Discussion
2.3.1 Groundwater

One important groundwater condition related to the R-1 zoning area and Litowitz test issue is the
relationship between the groundwater and each of the three surrounding lakes (Lake Leota, Crystal
Lake, and Cottage Lake). Lake Leota appears to be “perched” above the Qva aquifer, and has an
elevation similar to Crystal Lake, while Cottage Lake is much lower than both Lake Leota and
Crystal Lake and acts as a strong “sink” in the groundwater flow field. Figure 2 shows that the level
of Lake Leota is clearly higher than the groundwater level in surrounding wells, with a hydraulic
gradient to the east toward Cottage Lake. Figure 3 shows that groundwater levels generally decline
from north to south and that Crystal Lake level falls into the regional gradient.

Additional water-level data are needed to confirm the groundwater flow directions suggested here.
However it appears that most of the groundwater originating from the R-1 area will flow to the west,
toward Little Bear Creek, rather than to the east toward Cottage Lake. This would suggest that
recharge from the R-1 Area is less important than inflow from surrounding areas outside the R-1 Area
in terms of maintaining flows to Cold Creek Springs. Lake Leota and the area just south of it may
provide some infiltration that does reach Cold Creek Springs.

As described in the next section, discharge of groundwater toward Little Bear Creek has potential
geotechnical implications.

2.3.2 Landslide Hazards

Based on our review of the background information, the existing Woodinville ordinance captures the
majority of the potential landslide hazards within the city limits, with the following exceptions:

1. The current Landslide Hazard delineation is based on the earlier geologic mapping by
Minard (1985). As a result, the west-facing slopes in the northern half of the City
(generally those located east of 144th Avenue NE.) as well as most of the west facing
slopes bordering the upland plateau area are not included in the Landslide Hazard
delineation because these slopes do not meet the all of the criteria as outlined in
21.24.290 - specifically, these slopes are not underlain by the requisite stratigraphy
referred to in item 2b (hillsides intersecting geologic contacts with relatively
permeable sediment overlying a relatively impermeable sediment or bedrock). As
mapped by Minard (1985), the Transitional Bed/Advance Outwash contact is located
several thousand feet to the west, roughly parallel to Woodinville-Snohomish Rd NE.
However, the more recent geologic map prepared by the GEOMAP project places the
contact between the Vashon advance outwash deposits and the underlying Pre-Fraser
deposits further to the east, closer to the base of the west-facing slope (Figure 4).
This stratigraphic relationship, if combined with significant groundwater discharge in
this area, may warrant revision to the Landslide Hazard area as delineated by the City
of Woodinville. Groundwater discharge is reported in this area, but has not been
confirmed in this investigation. The area of potential concern extends in a north-
northwest direction from the vicinity of the intersection of NE 171st St/ 143rd P1. NE
at the south City Limits to the vicinity of the intersection of NE N. Woodinville Way
and Woodinville-Snohomish Rd. NE.

Additional geologic evaluation was completed to increase the understanding of the
stratigraphic conditions in the vicinity of the west-facing hill slope drainage area.
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Activities completed for the additional evaluation included: 1) a ground
reconnaissance of the west-facing slope in the general area extending from the
King/Snohomish County line to NE N. Woodinville Way; 2) review of several
geotechnical reports completed for projects located in the general area between 140"
Ave. NE and the base of the west-facing slope, and 3) excavation of two exploratory
test pits in the vicinity of NE N. Woodinville Way and 140™ Ave. NE. The results of
these activities are that the current GEOMAP mapping by Troost and others appears
to delineate the stratigraphic conditions accurately. Based on our evaluation, the
west-facing slope appears to be underlain primarily by granular Vashon advance
outwash deposits as mapped by Troost and others. Interstratified within the advance
outwash are minor beds of compact finer grained lacustrine or quiet water deposits
that locally perch groundwater forming springs where the phreatic surface of the
groundwater intersects the slope. Evidence of such beds is located within the
northernmost drainage located adjacent to the County Line where groundwater
discharge was noted and evidence of small scale sloughing of the slopes was noted
during the reconnaissance. These conditions appear to be confined to the north end
of the slope. In addition, several small occurrences of remnant till pockets were
noted elsewhere on the slope.

2. The main conclusion from the landslide slope hazard evaluation is that the main
contact that is interpreted to drive the Landslide Hazard Ordinances (i.e. the contact
between the hard, fine grained, low permeability Pre-Fraser deposits and the
overlying granular, more permeable Vashon advance outwash deposits) is not
exposed in the west-facing slope of the R-1 area. However, beds that are interpreted
as minor fine grain beds within the granular outwash sediments appear to locally
perch groundwater creating local springs. See Section 4 for conclusions and
recommendations related to infiltration.

3. Several areas within the city limits exhibit geomorphic characteristics indicative
of older landslides. Such evidence commonly includes: an arcuate, amphitheater
shaped head scarp areas, hummocky topography, and dissected terrain. An
example of such a geomorphic feature is the area located east of NE Woodinville
Duvall Rd. and south of NE Woodinville Duvall Road. This area has the
appearance of older, probably pre historic landslide but likely Holocene in age.
Many of the older, pre-historic landslides are interpreted to have occurred during
the recessional phase of the Vashon stade glaciation when saturated, ice-marginal
deposits failed after the buttressing effect of the glacial ice was removed. These
older landslide deposits have remained relatively stable under the present
climatic conditions. However, these older landslide deposits may become
destabilized when something is altered that affects the equilibrium of the slope.
Such factors that could directly affect the equilibrium are ill-advised grading
activities that include cuts made in the toe area of an old landslide mass or the
placement of fill near the head of the landslide mass. Additionally, activities that
alter the hydrogeologic regime such as increased infiltration or inappropriate
storm water management practices can cause changes to the hydrogeologic
conditions that result in destabilization and remobilization of an old landslide
mass.
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2.3.3 Erosion Hazards

Erosion hazard classification is based on a combination of two factors: slope angle and the type of
soil mapped by the Natural Resource Conservation Service (formerly the Soil Conservation Service,
USDA). The erosion hazard criteria follow that of King County as defined in the Sensitive Areas
Map Folio (Dec. 1987). The west-facing slope located at the north end of the City is mapped as
underlain by Alderwood gravely sandy loam (map symbol AgD), a common soil type derived from
the glacial sediments in the region. Alderwood gravely sandy loam (AgD) is described by the SCS as
Alderwood gravely sandy loam on 15 to 30 percent slopes as having a severe erosion hazard.

Considerations related to the erosion hazard areas and the higher density rezoning issues will be
related to surface water drainage effects on erosion potential. Based on a cursory review of the
existing R-1 conditions, it appears that surface water drainage is handled with open ditches and
surface water infiltration ponds. The effect of future zoning decisions on surface water drainage and
subsequent erosion hazard will depend on a number of factors. Surface water infiltration could
change the timing and magnitude of recharge to the shallow aquifer and subsequent discharge to
streams or seeps. Depending upon the local thickness of the dense, low permeable lodgment till that
mantles most of the upland surface beneath the R-1 area, surface water infiltration may be
problematic. Any infiltration pond will have to be deep enough to penetrate the thickness of till thus
allowing surface water to infiltrate into the more permeable underlying advance outwash deposits.
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3.0 SUSTAINABLE DESIGN OPPORTUNITIES
31 Stormwater Infiltration Approaches

As described in Section 2, the USGS estimates 15 inches/yr to 19 inches/yr of groundwater recharge
in areas covered by till soils, and 20 to25 inches for areas covered by outwash soils. This is deep
recharge and is not typically used for engineering or geotechnical designs of stormwater infiltration
facilities. Engineering design is typically based on soil type and short-term infiltration rate testing.

Figure 9 is a map showing the soil coverage in the Woodinville area. The two main soil types that
exist within the R-1 area are the Alderwood soils — represented by purple; and the Everett soils —
represented by the light-olive green color. A description of these soil types and their infiltration rates
are summarized below:

1. Alderwood (AgB, AgC, AgD)- This soil type is described as a gravelly sandy
loam and is usually found in the glacial till (Qvt) plains of Snohomish and King
County. The Natural Resources Conservation Service (NRCS, 2006) describes
this soil type as being moderately well drained with slow to medium runoff
potential. The Alderwood soils are classified in the Hydrologic Soils Group C
and have a long-term infiltration rate of 0.05 in/hr to 0.15 in/hr when thoroughly
wetted (NRCS, 1972, 1998). The equivalent King County Runoff Time Series
(KRCTS) classification for this soil type is “till” (King County, 2005). Perched
water tables often occur at depths of 18 to 36 inches, depending on the depth to
the hardpan surface (range is typically 20 — 40 inches).

2. Everett (EvB, EvC, EvD, EwC) — This soil type is described as a gravelly sandy loam
and is usually found in the areas of glacial outwash deposits (Qva). A typical depth
for this soil type is about 60 inches. The NRCS classifies the Everett soils in
Hydrologic Soil Group B, which has a typical long-term infiltration rate of 0.15 in/hr
to 0.30 in/hr when thoroughly wetted (NRCS, 1972, 1998). The NRCS-equivalent
KRCTS classification for this soil type is “outwash” (King County, 2005).

In 2004, Earth Consultants, Inc. dug several test pits in the vicinity of 156th Avenue NE and
NE 205th Street in Woodinville. They found the common thickness of the Alderwood soil to be from
2 to 12 inches with an occasional thickness of 16 inches. All of the soil in the area is underlain by
silty sand and dense glacial till (Qvt). Some of the test pits had iron oxide staining; an indication of
seasonal fluctuation in groundwater seepage. This is consistent with the reports of perched
groundwater tables by the NRCS. No infiltration rate testing was reported, but detention vaults were
recommended with foundation depths at 10 to 15 feet below land surface (ECI, 2004).

The Washington Department of Ecology (WDOE) classifies the Everett soils in the Hydrologic Soil
Group A and the Alderwood soils in the Hydrologic Soils Group C (WDOE, 2001). Group A is
characterized by the NRCS as having a low runoff potential and a long-term infiltration rate greater
than 0.30 in/hr (WDOE, 2001). Group C is characterized as having moderately high runoff potential
and an infiltration rate in the range of 0.05 in/hr to 0.15 in/hr (WDOE, 2001).

The WDOE’s 2001 Stormwater Management Manual for Western Washington reports recommended
short-term and long-term infiltration rates for designing an infiltration facility (WDOE, 2001). The
infiltration rates presented in the manual are for different soil types based on the USDA Soil Textural
Classification. For a loamy sand, the short-term and long-term infiltration rates are 2 in/hr and
0.5 in/hr, respectively. For a sandy loam, the short-term and long-term infiltration rates are 1 in/hr
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and 0.25 in/hr, respectively. The USDA grain size distribution test should be used in order to
determine whether a soil is a sandy loam or a loamy sand (WDOE, 2001).

A soil infiltration study conducted by the Civil and Environmental Engineering Department at the
University of Washington (Massman, 2001) compiled tested infiltration rates for different soils in
King County and compared their values with similar soil infiltration rates reported by WDOE. The
table below summarizes the test results compiled in King County. For Alderwood sandy loam,
WDOE reports an infiltration rate of 0.6 in/hr, but Massman measured 1.18 in/hr. For the Everett
gravelly sand loam, WDOE reports 10 in/hr, but Massman measured 7.2 in/hr to 14.4 in/hr.

WDOE Measured Infiltration
SCS Soil Type| Rate Reported Soil Type . Site Location Testing Method
(in/hr) Rate (in/hr)
Everett gravelly sand loam| 10 {very gravelly coarse sand 7.2 Winterwood Estates Single Ring Infiltrometer
Everett gravelly sand loam 10 very gravelly coarse sand 14.4 Winterwood Estates Single Ring Infiltrometer
Sandy loam/cobble 4 Sandy loam/cobbles 59.2 Sno-Woodway Meadows Undis. |Double Ring Infiltrometer
Sandy loam| 0.25 |Sandy loam 16.7 Woodway Meadows Dist. Double Ring Infiltrometer
Sandy loam/cobbles 4 Sandy loam/cobbles 14 Tall Timbers Double Ring Infiltrometer
Sandy loam 10  |Coarse-grained material 0.25 Issaquah Highlands Stage
Sandy loam 10 |Coarse-grained material 1.38 Issaquah Highlands Stage
Alderwood sandy loam| 0.6 |Loamy sand 1.18 Union Hill TRENCH (roof runoff}Stage
Silty sand loam| 0.25 }Silty sand loam 2.7 Cimarron Div. 1 Falling Head
Silty sand loam| 0.25 |Silty sand loam 3.75 Sunridge Estates Falling Head
Gravel/coarse sand 10 Gravel to coarse sand 66 Beaver Lake Falling Head
Gravel/coarse sand 4 Well graded f-c sand 0.96 Redmond Ridge Falling Head
Gravel/coarse sand 4 Well graded f-c sand 4.62 Redmond Ridge Falling Head
Gravel/coarse sand 4 poorly graded sand 21.6 Redmond Ridge Falling Head

Source: Massman, 2000.

The feasibility of infiltrating stormwater in the R-1 Area will be based on a combination of site size
and layout, engineering feasibility, and sub-surface conditions. For assessing groundwater impacts
and opportunities, it is usually best to identify one or more options that are feasible from a planning
and engineering standpoint, and then evaluate groundwater as part of a final site selection or design
exercise. An important aspect of infiltration feasibility will also relate to geologic hazards along the
western boundary of the R-1 area. Increased infiltration could increase the potential for slope
instability; see Appendix C for more discussion.

3.2 Density Choices

Increases in housing density could have a negative impact on groundwater quantity by decreasing the
amount of recharge the aquifer receives. This is caused by the construction of impervious surfaces in
the form of buildings, roads, and parking lots. Declines in recharge on the R-1 area related to future
development could reduce discharge to small streams that flow to Bear Creek. The overall
consumptive use of groundwater also increases with housing density, which can lead to long-term
water level declines if consumptive use exceeds recharge. Based on available information, a
significant reduction in groundwater baseflow to Cold Creek Springs is not anticipated because of the
configuration of the groundwater divide. However, additional water-level data is needed to confirm
the interpretation of groundwater flow directions. Sustainable development approaches to stormwater
management can be expected to minimize the effects of higher density on groundwater recharge.
However, along the western portion of the R-1 area, infiltration of stormwater should address the
potential for slope instability and erosion.
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Negative impacts on groundwater quality could also result for the same reasons. Infiltration of
run-off from lots, and buildings can lead to groundwater contamination by petroleum products, and
heavy metals. Careful engineering design and treatment strategies for stormwater can be expected to
minimize the effects of higher density on groundwater quality. The most important decision related
to density in the R-1 area will be related to septic systems. If the R-1 area develops at a higher
density (greater than 1 unit per acre) without connecting to sewer, there is a high likelihood that
groundwater contamination will occur, possibly to levels that would exceed state drinking water
standards. In some cases, specific areas could accommodate some additional development using on
site septic systems without significant impacts to water quality. However, at the scale of the 1,100
acre R-1 area, densities of greater than 2 units per acre on septic would be expected to cause
measurable groundwater quality degradation. Additional water-quality data and analysis would be
needed to develop a baseline and project possible effects from various build out scenarios, or to
evaluate specific sites.
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4.0 CONCLUSIONS AND RECOMMENDATIONS
4.1 Significant Findings — Groundwater
4.1.1 Cold Creek

The most significant finding related to groundwater is that the available hydrogeologic data do not
suggest a clear relationship between zoning density in the R-1 area and the surrounding sensitive
areas around Cold Creek and Lake Leota area. Groundwater effects from development in the R-1
area are most likely to impact areas to the west; though some impact to Cold Creek Springs is
possible.

4.1.2  Aquifer Recharge

The R-1 Area does contain areas where an important aquifer is exposed near the ground surface, and
impacts to groundwater quantity could result from increased density in the R-1 area. Increased
impervious area could reduce groundwater recharge. Reduction in recharge from increased
impervious surface can be minimized through management of stormwater that encourages infiltration.
However, increased infiltration, particularly near the western margin of the R-1 area, could increase
the risk of slope failure and should be reviewed on a site-by-site basis with additional data.

Increased population could place additional demands on the Woodinville Water District water supply,
requiring the use of existing, but unused, groundwater wells in the R-1 zoning area. Potential impacts
from reduced recharge and increased pumping, however, would likely occur in areas outside of the
Lake Leota area and would be superimposed upon larger scale regional groundwater flows
discharging along the eastern slope of the Bear Creek drainage.

413 Groundwater Quality

Impacts to groundwater quality will also result from increased density in the R-1 area. The
magnitude of impacts to groundwater quality will be minimized by the use of sewers, rather than
septic systems, for wastewater discharge. Similar to management of groundwater quantity water
quality impacts can be minimized through management of stormwater, and development of spill
response plans to address discharges of hazardous materials.

4.2 Significant Findings — Geologic Hazards

42.1 Landslides

The most recent geologic mapping by Troost (in progress) places an important geologic contact
between the Vashon advance outwash deposits and the underlying Pre-Fraser deposits further to the
east than mapped earlier by Minard (1985). The position of this contact affects the criteria used to’
classify landslide hazard areas. This stratigraphic relationship, if combined with groundwater
discharge in this area, warrants revision to the Landslide Hazard area as delineated by the City of
Woodinville. Groundwater discharge is reported in this area, and has been confirmed in this
investigation, particularly in the Golf Course drainage. The position of this contact is one factor, but
not the only factor that affects the criteria used to classify landslide hazard areas. Other factors are
presented on page A-3 of Appendix A.

Based on our review of the available information, the field reconnaissance, and subsurface
exploration, it is our opinion that the west-facing slopes located adjacent to the R-1 rezone area (the
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Hillside Drainages and the Upper Woodin Creek Basin) should be classified as Landslide Hazard
Areas. This is based on the following criteria:

1) Evidence of historic slope movements in the Golf Course drainage, and

2) Slopes steeper than 15 percent with local evidence of seepage, and minor interbeds of fine
grain low permeability strata.

While it is our opinion that geologic conditions related to landslide hazards are rather localized in
nature, they do exist in some areas of the Hillside Drainages and Upper Woodin Creek basin.

Several areas within the city limits exhibit geomorphic characteristics indicative of older landslides.
Many of the older, pre-historic landslides are interpreted to have occurred thousands of years ago and
have remained relatively stable under the present climatic conditions. However, these older landslide
deposits may become destabilized when something is altered that affects the equilibrium of the slope.
Activities that alter the hydrogeologic regime such as increased infiltration or inappropriate storm
water management practices can cause changes to the hydrogeologic conditions that result in
destabilization and remobilization of an old landslide mass. Appendix C contains a preliminary
example of a geotechnical evaluation related to infiltration and slope stability. Based on conservative
assumptions about stormwater infiltration, aquifer geometry, and geotechnical parameters related to
slope stability, Appendix C of this report indicates that infiltration of stormwater at distances of
500 feet or more from the crest of the slope appear unlikely to cause a significant increase in the risk
of slope failure in the Hillside drainages sub-basin. Infiltration at distances of 50 feet or less from the
crest of the slope could increase the risk of slope failure, particularly for aquifer conditions with lower
hydraulic conductivity, which causes higher mounding beneath an infiltration pond. Site-specific
information on shallow aquifer properties, stratigraphy, groundwater flow direction, and infiltration
capacity is needed to determine infiltration feasibility at specific locations greater than 50 feet from
the slope.

4.2.2 Erosion

Surface water infiltration could change the timing and magnitude of recharge to the shallow aquifer
and subsequent discharge to streams or seeps. Depending upon the local thickness of the dense, low
permeable lodgment till that mantles most of the upland surface beneath the R-1 area, surface water
infiltration may be problematic. Any infiltration pond will have to be deep enough to penetrate the
thickness of till thus allowing surface water to infiltrate into the more permeable underlying advance
outwash deposits.

4.3 Recommendations

e Regardless of the City’s decision on zoning or density, protection of groundwater and
geologically hazardous areas will continue pursuant to the City’s existing critical areas
requirements. Assuming that increases in residential development density will occur in
conjunction with sewers, the primary issue will be associated with stormwater
management (increased impervious surfaces). At higher density, the number and severity
of potential issues increases, but they are not eliminated by a lower density alternative.
We therefore recommend that the City provide adequate hydrogeological support to the
City’s Planning Department during permit review so that site specific conditions related
to groundwater recharge and geologic hazards are adequately investigated and addressed
keeping in mind the requirements indicating where infiltration is limited (see below).
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e We recommend that the Hillside Drainages and slopes greater than 15% in the Upper
Woodin Creek Basin be classified as Landslide Hazard Areas. We recommend that
stormwater infiltration be limited or avoided within 50 feet of steep slopes, in the hillside
basin, and that for areas between 50 and 500 feet additional geotechnical information be
required. This recommendation is based on the geologic conditions in these sub-basins
and the worst case infiltration and slope stability analysis conducted in this investigation.
Site specific studies should be required to confirm or refute the presence and severity of
hazards on a case-by-case basis.

e We recommend that the City revise the Critical Aquifer Recharge Area (CARA) map to
reflect the updated geologic mapping identified in this study.

e Existing regulatory guidance, including Washington State Water Quality Standards
(Chapter 173-200 WAC), Washington Department of Ecology Critical Aquifer Recharge
Area Guidance (Ecology, 2001 and Ecology 2005), King County Groundwater
Management Program (Chapter WAC 173-100), and King County Critical Aquifer
Recharge Area (CARA) Designations and Best Available Science (BAS) documentation,
should be used in managing permitted activities in CARA’s.

e Additional hydrogeologic data would be unlikely to change general conclusions
regarding the hydraulic relationship of the R-1 zone to Cold Creek Springs; and regarding
geologic hazards along the western R-1 area. While additional precision regarding the
extent of specific geologic strata or groundwater flowpaths would be “nice to have”, we
do not think additional data collection is necessary for the sake of supporting zoning
decisions.

e We recommend that other drainage-related issues than those mentioned above and
associated with groundwater and geologic hazards be addressed on a case-by-case basis
or through the update to the stormwater management plan, assuming that conceptual level
stormwater design alternatives and location information is included as a starting point.

e Over the longer term, we recommend collecting and/or compiling a database on the
geology and hydrology in the R-1 Area to document and monitor hydrogeologic
conditions within the R-1 area over time. Data from existing wells and test pits should be
targeted first, followed by installation of new piezometers as needed.
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Critical aquifer recharge areas
21.24.190 Critical aquifer recharge areas — Designation and rating.

(1) The map entitled King County Critical Recharge Areas, including any authorized updates to this
map, is hereby adopted as the designation of critical aquifer recharge areas in the City of
Woodinville. The designated critical aquifer recharge areas map may be updated from time to time as
new information becomes available pursuant to WMC 21.24.080 and 21.24.090.

(2) Critical aquifer recharge areas are categorized as follows: '

(a) Category 1 critical aquifer recharge areas include those areas designated on the critical aquifer
recharge area map as highly susceptible to ground water contamination and that are located within a
sole source aquifer or wellhead protection area.

(b) Category II critical aquifer recharge areas include those mapped areas designated that:

(i) Have a medium susceptibility to ground water contamination and are located in a sole source
aquifer or wellhead protection area; or

(i) Are highly susceptible to ground water contamination and are not located in a sole source aquifer
or wellhead protection area.

(3) An applicant can request that the Planning Director declassify a specific area included in the map
adopted under subsection (1) of this section. The request must be supported by a critical areas report
that includes a hydro-geologic assessment. The request to declassify an area shall be reviewed by the
Planning Director following the procedure in WMC 21.24.110. (Ord. 375 § 3, 2004)

21.24.200 Critical aquifer recharge areas — Development regulations.

(1) The following new uses or activities are not allowed in Category I critical aquifer recharge areas:
(a) Hazardous liquid transmission pipelines;
(b) Sand and gravel, and hard rock mining on land that is not zoned for mining as of December 1,
2004,
(c) Mining of any type below the ground water table;
(d) Processing, storage, and disposal of radioactive wastes;
(e) Hydrocarbon extraction;
(f) Commercial wood treatment facilities on permeable surfaces;
(g) Golf courses;
(h) Cemeteries;
(i) Wrecking yards;
(j) Landfills for hazardous waste, municipal solid waste, or special waste; and
(k) On-site septic systems on lots smaller than one acre without a treatment system that results in
effluent nitrate-nitrogen concentrations below 10 milligrams per liter.

(2) The following new uses and activities are not allowed in a Category II critical aquifer recharge
area:
(a) Mining of any type below the water table;
(b) Processing, storage, and disposal of radioactive substances;
(c) Hydrocarbon extraction;
(d) Commercial wood treatment facilities on permeable surfaces;
(e) Wrecking yards;
(f) Landfills for hazardous waste, municipal solid waste, or special waste; and
(2) On-site septic systems on lots smaller than one acre without a treatment system that results in
effluent nitrate-nitrogen concentrations below 10 milligrams per liter.

021907bal-Rpt.doc
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(3) The following standards apply to any development proposal in a critical aquifer recharge area:

(a) All storage tanks proposed to be located in a critical aquifer recharge area must comply with
local building code requirements and must conform to the International Fire Code requirements for
secondary containment.

(b) Commercial vehicle repair and servicing must be conducted over impermeable pads and within
a covered structure capable of withstanding normally expected weather conditions. Chemicals
used in the process of vehicle repair and servicing must be stored in a manner that protects them
from weather and provides containment should leaks occur.

(c) No dry wells shall be allowed in critical aquifer recharge areas on sites used for vehicle repair
and servicing. Dry wells existing on the site prior to facility development must be abandoned
using techniques approved by the Washington State Department of Ecology prior to
commencement of the proposed activity.

(d) The activities listed below shall be conditioned in accordance with the applicable State and

Federal regulations as necessary to protect critical aqui

fer recharge areas.

Activity Applicable State and Federal Regulations
Above-ground storage tanks WAC 173-303-640
Animal feedlots Chapter 173-216 WAC, Chapter 173-220 WAC

Automobile washers

Chapter 173-216 WAC, Best Management
Practices for Vehicle and Equipment
Discharges (WDOE WQ-R-95-56)

Chemical treatment storage and disposal facilities

'WAC 173-303-182

Hazardous waste generator (boat repair shops, biological
research facility, dry cleaners, furniture stripping, motor
vehicle service garages, photographic processing, printing and
publishing shops, etc.)

Chapter 173-303 WAC

Injection wells

Federal 40 CFR Parts 144 and 146, Chapter
173-218 WAC

Chapter 173-304 WAC, Best Management

Junk yards and salvage yards Practices to Prevent Storm Water Pollution at
Vehicles Recycler Facilities (WDOE 94-146)
Oil and gas drilling WAC 332-12-450, Chapter 173-218 WAC

On-site sewage systems (large scale)

Chapter 173-240 WAC

On-site sewage systems
(< 14,500 gal./day)

Chapter 246-272 WAC, Local Health
Ordinances

Pesticide storage and use

Chapter 15.54 RCW, Chapter 17.21 RCW

Sawmills

Chapter 173-303 WAC, Chapter 173-304
'WAC, Best Management Practices to Prevent
Storm Water Pollution at Log Yards (WDOE
95-53)

Solid waste handling and recycling facilities

Chapter 173-304 WAC

Surface mining

WAC 332-18-015

Underground storage tanks

Chapter 173-360 WAC

Wastewater application to land surface

Chapter 173-216 WAC, Chapter 173-200
WAC, WDOE Land Application Guidelines,
Best Management Practices for Irrigated
Agriculture

(Ord. 375 § 3, 2004; Ord. 326 § 11, 2002; Ord. 175 § 1, 1997)
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LANDSLIDE HAZARD AREAS
Landslide Hazard Areas are defined by the City of Woodinville 21.24.290 as:

Areas potentially subject to landslides based on a combination of geologic topographic and
hydrologic factors. They include areas susceptible because of a combination of bedrock, soil, slop
(gradient), slope aspect, structure, hydrology, or other factors. Examples of these may include, but
are not limited to the following:

1) Areas of historic failures, such as areas designated as Quaternary slumps, earth flows,
mudflows, lahars, or landslides on maps published by the U.S. Geological Survey or
Department of Natural Resources;

2) Areas with all three of the following characteristics:

a. slopes steeper than 15 percent;

b. Hillsides intersecting geologic contacts with relatively permeable sediment
overlying a relatively impermeable sediment or bedrock,

¢. Springs or groundwater seepage.

3) Areas that have shown movement during the Holocene (last 10,000 years ago to the
present) or that are underlain or covered by mass wastage debris of that epoch.

4) Areas potentially unstable because of rapid stream incision, stream bank erosion, and
undercutting by wave action.

5) Areas located in canyons or on an active alluvial fan presently or potentially subject to
inundation by debris flows or catastrophic flooding, and

6) Any area with a slope of 40 per cent or steeper with a vertical relief of 10 or more feet
except areas composed of consolidated rock. A slope is delineated by establishing its toe and
top and measured by averaging the inclination over at least 10 feet of vertical relief.

Erosion Hazard Areas as defined by the City of Woodinville 21.24.290 are defined as:

“Erosion hazard areas are those areas identified by the U.S. Department of Agriculture’s
Natural Resources Conservation Service or identified by a critical area special study as
having a severe to very severe erosion potential.”
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Preparation of the geologic and depth-to-water maps for the
Redmond-Bear Creek area

Derek B. Booth
Pacific NW Center for Geologic Mapping Studies
University of Washington
January 18, 2006

Geologic Map

The geologic map was prepared from a combination of sources, particularly preexisting
published mapping (Booth, 1987; Minard and Booth, 1988); unpublished mapping by K.Troost
and D. Booth in 2002 and 2003, new field work in 2005, and the subsurface geodatabase
acquired for this project. In the northwest corner of the study area, geologic investigations for
the Brightwater wastewater treatment plant were consulted extensively, although not all of the
interpretations presented in those documents were used verbatim. The appropriate scale for map
use, interpretation, and display is 1:24,000 (1= 2000").

Depth to Groundwater

This was determined for the expressed purpose of producing a final susceptibility map (see
below), and so certain conventions were followed. Only unconfined water levels, or confined
water levels where the confining layer was presumed to be of limited lateral extent (e.g., local
silt lenses in alluvium), were included. Water levels produced as a result of confinement or
whose deposits were capped by an extensive geologic layer of low permeability (e.g., till),
whether or not a confining head was present, were excluded. This reflects the use of these data
to highlight areas where contaminants have direct access to the water table.

Given the King County categories for “shallow” water tables (i.e., <25 and 25-75’ depths),
identification of potential shallow-water areas began by highlighting all wells with recorded
water-level depths of 75 or less. Only 44 wells were so identified, and so the log of every such
shallow-water well was inspected. Those that were unconfined and without significant overlying
aquitards or aquicludes were highlighted (6 wells in total). Contours of shallow water-table
depths could not be generalized from these data points, because they were so few in number and
widely spaced. Therefore, geologic units and contacts between certain units were primarily used
to determine plausible, albeit largely unconfirmed, depths to water. This followed a procedure
similar to that used for the Vashon/Maury Island susceptibility mapping in 2004, one that is also
consistent with the guidance of the 1995 King County aquifer-susceptibility document, Mapping
Agquifer Susceptibility to Contamination in King County, for areas where well data are lacking.
For this map, the following assumptions were used:

o All areas mapped Qal (modern river- and stream-valley alluvium) and adjacent Qvr
(Vashon-age recessional outwash deposits) were assumed to have water-table depths of
no more than 25 feet. All 5 of the wells showing unconfined water-table depths in this
range were located in these units.

o All areas mapped Qoal and Qf (older stream-valley alluvium, generally on slightly
elevated terraces, and alluvial fan deposits) were assumed to have water-table depths of



25-75 feet, except for one fan with large topographic relief in the southeast map area that
was judged likely to have depths to water greater than 75 feet in its highest reaches.

o The basal contact of unit Qva (Vashon advance outwash), where exposed on sideslopes
and overlying silt- or clay-dominated deposits (most commonly unit Qpf), was assumed
to mark the location of a water table. Areas lying within 25’ vertical elevation above this
contact and not covered by overlying till were mapped in the “0-25 feet” zone; areas
lying between 25 and 75 feet and not covered by till were mapped in the 25-75 feet”
zone. Where groundwater is abundant this is an overly narrow assumption; where
groundwater is limited this probably overstates its presence. In nearly every area there is
insufficient well data to confirm or refute this approach, although field exposures
commonly reveal abundant seeps and springs at and just above this contact.

REFERENCES

D. B. Booth, 1987, Geology of the Bear Creek Basin: chapter in Conditions Report, Bear Creek
Basin Planning Area: King County Surface Water Management, Seattle, WA.

J. P. Minard and D. B. Booth, 1988, Geologic map of the Redmond quadrangle, King and
Snohomish Counties, Washington: U.S. Geological Survey Miscellaneous Field
Investigations Map MF-2016, scale 1:24,000.



Leota

Leota Overview

Volunteer monitoring began at Lake
Leota in 1998 and continued through
2004. Recent data suggested that
this city lake (Woodinville) was
moderate in primary productivity
(mesotrophic) with good water
quality. Productivity appeared to be
higher in 1998 — 2001.

Lake Leota has no public access
points, though residents should keep
an eye on aquatic plants growing
nearshore to catch early infestations
of Eurasian milfoil, Brazilian elodea
or other noxious aquatic weeds.
Lake Leota has recently experienced
aggressive growth by a milfoil
identified as native, Myriophyllum
verticillatum.

Physical Parameters

Secchi transparency ranged between
2.2 and 4.5 m through the year. The
summer average was 3.6 m, which
was in the upper middle range for all
the small lakes monitored in 2004.
Annual water temperatures ranged
from 4.5 to 25.0 degrees Celsius.
The maximum recorded was in the
mid range for the lakes that were
tracked.

Excellent precipitation and water level
records were compiled for the year.
Water levels were consistent with the
regional pattern of winter-high levels,
dropping slowly through the summer
to a low stand in early fall.

Nutrient Analysis and TSI
Ratings

Total nitrogen generally decreased
through the period, while phosphorus
remained steady until mid October
when there was an abnormally high
value recorded. Aside from this

date, the N:P ratio ranged from 19 to
65, averaging 47 which suggested
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generally poor conditions for
nuisance bluegreen growth.

Profile data indicate that thermal
stratification was present early in

the season and persisted through
the summer. Relatively high
concentrations of phosphorus were
found in the deep water, suggesting
there was some release from the
sediments. Chlorophyll data indicated
that algae were higher in abundance
in the surface water than in middle of
the water column.

The 2004 TSI values were fairly close
to each other in the mesotrophic
range, with TSI-Secchi somewhat
lower than the other two indicators,
similar to 2003.

Chlorophyll Concentrations
and Algae

Chlorophyll remained fairly low
through the sampling period until
mid October when it spiked in late
September, two weeks before the
high phosphorus value. Commonly
found algae in spring and summer
included an unidentified chrysophyte
species, Synura, and Dinobryon. The
high peak in late September was
due to a bloom of the dinoflagellate
Ceratium hirundinella.
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Leota

2004 Level | Data

Daily Data Summary

Weekly Data Summary

Sum of
precip.  #of Avg of lake  # of Sample Secchi Temp Algae* Algae* Goose
Week of (mm) days level (cm) days Sample date time (m) (°C) (Shore) (at site) Count*
28-Sep-03 0.0 4 20.5 4
5-Oct-03 8.0 6 20.4 7 5-Oct-03 15:00 4.0 10.0 P1 P1
12-Oct-03 49.0 6 23.0 7 13-Oct-03 17:00 3.0 7.0 P1 P1
19-Oct-03 129.0 7 52.7 7 19-Oct-03 16:30 3.8 14.0 P1 P1
26-Oct-03 10.0 5 65.7 7 26-Oct-03 16:00 3.3 14.0 P2 P2
2-Nov-03 3.0 6 65.4 7 4-Nov-03 14:00 3.0 9.0 P1 P1
9-Nov-03 2.0 6 64.6 7 9-Nov-03 13:00 2.8 7.0 P1 P1
16-Nov-03 105.0 7 83.3 7 16-Nov-03 16:00 3.0 7.0 P2 P2
23-Nov-03 22.0 5 82.4 5 23-Nov-03 14:00 3.0 6.0 P2 P2
30-Nov-03 48.0 6 79.7 6 30-Nov-03 14:00 3.0 6.0 P1 P1
7-Dec-03 24.0 6 81.1 7 8-Dec-03 15:00 3.0 55 P2 P2
14-Dec-03 19.0 6 791 7 14-Dec-03 12:30 3.1 5.0 P1 P1
21-Dec-03 30.5 7 77.6 7 21-Dec-03 13:30 3.2 5.0 P1 P1
28-Dec-03 16.0 7 79.4 7 28-Dec-03 14:00 3.1 4.5 P1 P1
4-Jan-04 51.0 6 82.0 7
11-Jan-04 20.5 6 88.1 7
18-Jan-04 28.0 7 83.4 7 18-Jan-04 12:30 3.2 45 P1 P1
25-Jan-04 78.5 6 97.7 7 25-Jan-04 13:30 3.2 5.0 P1 P1
1-Feb-04 225 7 93.9 7 1-Feb-04 12:00 3.2 6.0 P1 P1
8-Feb-04 5.5 7 93.3 7 8-Feb-04 14:30 3.1 55 P1 P1
15-Feb-04 23.0 7 86.7 7 15-Feb-04 14:00 3.1 55 P1 P1
22-Feb-04 18.5 7 81.6 7 22-Feb-04 13:00 3.1 55 P1 P1
29-Feb-04 24.0 7 80.7 7 29-Feb-04 16:00 3.0 7.0 P1 P1
7-Mar-04 4.0 7 78.0 7 7-Mar-04 13:00 3.2 7.5 P1 P1
14-Mar-04 3.5 6 751 7 14-Mar-04 17:00 3.3 9.5 P1 P1
21-Mar-04 20.0 7 74.7 7 21-Mar-04 14:30 3.2 10.5 P1 P1
28-Mar-04 1.5 5 75.0 7 28-Mar-04 13:00 3.2 11.5 P1 P1
4-Apr-04 0.0 7 71.6 7
11-Apr-04 7.0 6 70.0 7
18-Apr-04 11.0 5 69.1 7
25-Apr-04 2.0 7 68.3 7
2-May-04 3.0 7 66.1 7 2-May-04 14:00 4.2 18.5 P1 P1
9-May-04 G155 6 65.3 7 9-May-04 15:30 4.3 17.0 P1 P1
16-May-04 25 5 63.9 7 16-May-04 16:00 3.9 17.0 P1 P1
23-May-04 44.5 7 66.6 5 23-May-04 13:00 3.3 17.0 P1 P1
30-May-04 8.0 7 70.7 7 30-May-04 13:30 3.2 17.0 P1 P1
6-Jun-04 11.0 7 69.6 7 6-Jun-04 13:30 3.0 20.0 P1 P1
13-Jun-04 4.0 7 68.1 7 13-Jun-04 15:30 3.8 19.0 P1 P1
20-Jun-04 0.0 6 64.4 7 20-Jun-04 17:00 3.0 24.0 P1 P1
27-Jun-04 3.0 7 60.6 7 27-Jun-04 15:00 3.0 225 P1 P1
4-Jul-04 8.0 6 58.0 7
11-Jul-04 0.0 7 55.7 7 11-Jul-04 15:00 3.2 21.0 P1 P1
18-Jul-04 0.0 6 52.0 7 18-Jul-04 15:30 2.9 235 P1 P1
25-Jul-04 0.0 7 47.4 7 25-Jul-04 15:00 22 25.0 P1 P1
1-Aug-04 24.0 6 43.4 7 1-Aug-04 14:00 3.2 25.0 P1 P1
8-Aug-04 0.0 6 42.4 7 8-Aug-04 17:00 2.8 225 P1 P1
15-Aug-04 0.0 7 38.9 7 15-Aug-04 16:00 4.3 24.0 P1 P1
22-Aug-04 56.0 7 43.9 7 22-Aug-04 15:00 BI5 225 P1 P1
29-Aug-04 75 7 43.3 7 29-Aug-04 14:30 4.2 215 P1 P1
5-Sep-04 4.0 5 41.9 7 5-Sep-04 8:30 815 20.0 P1 P1
12-Sep-04 415 6 43.9 7 12-Sep-04 10:30 815 20.0 P1 P1
19-Sep-04 7.0 6 46.0 7 19-Sep-04 12:50 3.6 17.0 P1 P1
26-Sep-04 0.0 5 45.4 5 26-Sep-04 14:30 4.0 16.0 P1 P1
Min 0.0 20.4 Min 22 4.5
Max 129.0 97.7 Max 4.3 25.0
Total 1019.5

* See introduction for discussion of algae assessment and goose count methods.
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Leota

2004 Level Il Data

Secchi Chl-a Algae Calculated TSI

Date (2004) Temp (°C) (m) (ug/l) TP (ug/l) TN (ug/l) Obsv. N:P Secc chl-a TP
25-Apr 15.0 4.5 2.08 14.8 959 1 65 38.3 37.8 43.0
9-May 17.0 4.3 2.72 22.7 735 1 32 39.0 404 49.2
23-May 17.0 3.3 10.90 18.5 670 1 36 428 54.0 46.2
6-Jun 20.0 3.0 10.40 20.4 586 1 29 441 535 477

20-Jun 24.0 3.0 44 1

5-Jul 215 2.5 9.93 22.4 626 1 28 46.8 53.1 49.0
18-Jul 23.5 2.9 8.17 16.6 493 1 30 446 51.2 447
1-Aug 25.0 3.2 5.13 15.4 492 1 32 43.2 46.6 43.6
15-Aug 24.0 4.3 2.00 13.7 406 1 30 39.0 374 419
29-Aug 21.0 4.2 4.01 12.3 430 1 35 39.3 442 404
12-Sep 20.0 3.5 4.27 12.8 360 1 28 419 448 409
26-Sep 16.0 4.0 43.10 22.9 442 1 19 40.0 67.5 493
10-Oct 14.5 4.5 3.47 44.0 461 1 10 38.3 428 587
24-Oct 12.0 4.1 0.90 12.0 411 1 34 39.6 295 40.0

Secchi Chl-a Calculated TSI

Temp (°C)  (m) (ug/) TP (ug/l) TN (ug/l) Algae N:P | Secc chl-a TP
Mean 19.3 3.7 8.2 19.1 543.9 1.0 31 415 46.4 457
Median 20.0 3.8 4.3 16.6 492.0 1 30 41.0 448 447
Min 12.0 25 0.9 12.0 360.0 1 10 38.3 295 40.0
Max 25.0 4.5 43.1 44.0 959.0 1 65 46.8 67.5 58.7
Count 14 14 13 13 13 13 13 14 13 13

TSI Average = 44.5
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Cottage

Cottage Overview

Volunteer monitoring began at
Cottage Lake in 1995 and continued
through 2004. The data indicate

this lake is relatively high in primary
productivity (eutrophic) with fair water
quality. Enhancement of productivity
through human impacts was verified
in the lake management plan (King
County, 1996).

Cottage Lake has no public access
boat ramp, but car top boats may be
launched through the county park.
Residents should monitor aquatic
plants growing near-shore to catch
early infestations of Eurasian milfail,
Brazilian elodea, or other noxious
aquatic weeds.

Physical Parameters

Secchi transparency ranged between
1.0 and 3.1 m during the year. The
summer average was 2.1 m which
placed it in the lower end of small
lakes monitored in 2004. Surface
water temperatures ranged from 3.0
to 25.0 degrees Celsius, putting it in
the mid range for the group.

Excellent local precipitation and
water level records were available
for the year, showing that the lake
level varied erratically through most
of the year, relating to rainfall events
in winter, but also remaining at high
levels in summer, likely affected by
both beaver and human activities.

Nutrient Analysis and TSI
Ratings

Total nitrogen declined through the
spring, varied a little in summer,
and increased in late October. Total
phosphorus remained fairly steady
until late October, when it also
began to increase. The N:P ratio
ranged from 12 to 70, averaging 28,
with good conditions for nuisance
bluegreen growth indicated beginning
in August.
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Profile data indicate that thermal
stratification was present early in

the season and persisted through
the summer. High concentrations of
phosphorus were found in the deep
water in August, suggesting that
anoxia could have triggered a release
from the sediments. Chlorophyll data
indicated that algae were higher

in abundance in the middle of the
water column, possibly around the
thermocline.

In 2004 TSI values for the three
indicators were close to each other,
above the threshold for eutrophic
conditions, similar to recent years.

Chlorophyll Concentrations
and Algae

Chlorophyll content decreased from
a minor increase in late May to low
values that remained steady through
summer and then increased greatly
in late August, shortly after the

drop in N:P ratios. For most of the
sample season, the phytoplankton
was dominated by the bluegreen
Aphanizomenon flos-aquae. The
diatoms Tabellaria fenestrata,
Asterionella formosa, and Fragilaria
crotonensis were also commonly
found, in addition to a variety of
cryptophyte and chrysophyte species.
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Group

Aphanizomenon flos-aquae
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Fragilaria crotonensis

Bacillariophyta

SECTION THREE | Cottage | King County Lake Monitoring Report, Water Year 2004 | 2



Cottage

2004 Level | Data

Daily Data Summary

Weekly Data Summary

Sum of
precip.  #of Avg of lake  # of Sample Secchi Temp Algae* Algae* Goose
Week of (mm) days level (cm) days Sample date time (m) (°C) (Shore) (at site) Count*
28-Sep-03 0 5 42.8 5
5-Oct-03 11 7 44.9 7 7-Oct-02 13:00 1.0 15.0 C3 C3
12-Oct-03 53 7 50.9 7 14-Oct-02 13:00 1.0 13.0 C3 C3
19-Oct-03 134 7 61.0 7 21-Oct-02 13:00 1.0 13.0 C3 C3
26-Oct-03 0 5 44.8 5 28-Oct-02 13:00 2.0 12.0 c1 C1
2-Nov-03 0 4 37.3 4 4-Nov-02 12:30 2.0 9.0 c1 c1
9-Nov-03 17 7 40.9 7 12-Nov-02 12:30 2.0 9.0 c1 c1
16-Nov-03 108 7 66.3 7 18-Nov-02 13:00 2.0 9.0 c1 C1
23-Nov-03 37 7 47.9 7 25-Nov-02 13:00 2.0 8.0 c1 C1
30-Nov-03 38 7 41.9 7 2-Dec-02 13:00 2.0 7.0
7-Dec-03 29 7 427 7 9-Dec-02 13:00 2.0 7.0
14-Dec-03 16 7 38.4 7 16-Dec-02 13:00 1.0 7.0
21-Dec-03 31 7 35.7 7 23-Dec-02 13:00 1.5 6.0
28-Dec-03 14 5 36.4 5 30-Dec-02 13:00 2.0 5.0
4-Jan-04 40 1 1 6-Jan-03 13:00 15 5.0
11-Jan-04 30 7 49.4 7 12-Jan-03 13:00 1.5 5.0
18-Jan-04 16 5 43.4 5 20-Jan-03 13:00 1.5 6.0
25-Jan-04 0 0 0 27-Jan-03 12:00 1.5 6.0
1-Feb-04 126 1 1 3-Feb-03 13:00 1.5 5.5
8-Feb-04 9 7 40.3 6 10-Feb-03 13:00 1.5 5.0
15-Feb-04 21 7 38.7 7 17-Feb-03 13:00 1.8 55
22-Feb-04 33 7 353 7 24-Feb-03 12:30 2.0 6.0
29-Feb-04 29 7 37.9 7 3-Mar-03 13:00 1.5 6.0
7-Mar-04 7 7 34.0 7 9-Mar-03 13:00 1.5 7.0
14-Mar-04 2 7 32.3 7 17-Mar-03 13:00 1.5 9.0
21-Mar-04 25 7 29.4 7
28-Mar-04 6 7 28.4 7
4-Apr-04 0 7 25.0 7 7-Apr-03 14:00 1.0 11.0 P1 P1
11-Apr-04 0 7 36.9 7 13-Apr-03 14:30 1.0 1.5 P1 P1
18-Apr-04 12 7 50.4 7 21-Apr-03 14:00 1.0 13.0 P1 P1
25-Apr-04 0 7 53.1 7 28-Apr-03 12:30 1.5 14.0 P1 P1
2-May-04 0 7 40.4 7 4-May-03 13:00 1.8 14.0 P1 P1
9-May-04 3 7 35.1 7 12-May-03 13:00 1.5 17.0 P1 P1
16-May-04 8 7 48.3 7 19-May-03 12:00 1.5 16.0 P1 P1
23-May-04 52 7 63.0 7 27-May-03 13:00 1.5 18.0 P1 P1
30-May-04 0 6 48.3 7 2-Jun-03 13:00 2.0 19.0 P1 P1
6-Jun-04 22 7 57.7 7 9-Jun-03 13:00 2.0 23.0 P1 P1
13-Jun-04 0 3 49.3 3 16-Jun-03 13:30 2.0 21.5 P1 P1
20-Jun-04 0 0 0 23-Jun-03 13:00 2.0 18.0 P2 P2
27-Jun-04 0 0 0 29-Jun-03 11:45 2.8 23.0 P2 P1
4-Jul-04 28 7 30.7 6 7-Jul-03 13:30 25 23.0 P2 P1
11-Jul-04 0 7 28.3 7 14-Jul-03 13:00 23 23.0 P2 P1
18-Jul-04 0 7 31.7 7 21-Jul-03 14:00 25 25.0 P3 P1
25-Jul-04 0 7 324 7 28-Jul-03 15:00 2.7 25.0 P3 P1
1-Aug-04 19 7 33.6 7 4-Aug-03 14:00 2.7 25.0 P3 P1
8-Aug-04 0 7 36.0 7 10-Aug-03 15:00 22 245 P3 P1
15-Aug-04 44 7 37.9 7 18-Aug-03 13:00 1.5 23.0 P3 P2
22-Aug-04 19 7 39.6 7 25-Aug-03 12:00 1.3 22.0 B8} P2
29-Aug-04 7 7 37.0 7 1-Sep-03 12:00 1.2 22.0 B8} P2
5-Sep-04 28 7 36.9 7 8-Sep-03 13:00 1.2 21.0 P3 P2
12-Sep-04 51 7 411 7 15-Sep-03 13:00 1.2 18.0 B3] P2
19-Sep-04 4 7 36.9 7 22-Sep-03 14:00 1.0 18.0 P3 P3
26-Sep-04 0 4 33.0 4 29-Sep-03 12:00 1.3 18.0 P3 P3
Min 0.0 25.0 Min 1.0 5.0
Max 134.0 66.3 Max 2.8 25.0
Total 1129.0

* See introduction for discussion of algae assessment and goose count methods.

3 | SECTION THREE | Cottage | King County Lake Monitoring Report, Water Year 2004



Cottage

2004 Level Il Data

Secchi Chl-a Algae Calculated TSI

Date (2004) Temp (°C)  (m) (ug) TP (ug/) TN(ug/) Obsv. N:P | Secc chl-a TP
26-Apr | 17.0 2.0 3.68 16.0 1110 2 69 50.0 43.4 44.1
10-May | 17.0 2.0 7.37 26.3 1100 2 42 50.0 50.2 51.3
24-May | 18.0 2.0 10.70 20.1 961 2 48 50.0 53.8 47.4
7-dun | 195 25 10.60 226 727 2 32 46.8 53.7 49.1
20-Jun | 225 25 9.77 21.3 615 29 46.8 529 483
5-Jul | 24.0 3.1 6.41 24.0 635 26 437 48.8 50.0
19-Jul | 24.0 25 5.61 19.1 468 2 25 46.8 475 46.7
2-Aug | 24.0 25 5.93 21.3 398 2 19 46.8 48.0 483
16-Aug | 25.0 2.0 8.81 22.8 379 2 17 50.0 51.9 493
30-Aug | 23.0 1.0 38.00 29.2 562 2 19 60.0 66.3 52.8
13-Sep | 19.0 1.3 33.00 26.6 490 2 18 562 64.9 515
27-Sep | 16.5 1.3 21.50 25.3 471 2 19 56.2 60.7 50.8
11-Oct | 15.0 2.0 26.80 30.5 494 2 16 50.0 62.8 535
25-Oct NR NR 13.50 70.3 809 12 56.1 65.5
Secchi Chl-a Calculated TSI

Temp (°C)  (m) (ug/) TP (ug/l) TN (ug/l) Algae N:P | Secc chl-a TP

Mean [ 553 2.1 14.4 26.8 658.5 2.0 28 50.2 544 50.6
Median | 195 2.0 10.2 23.4 588.5 2 22 50.0 53.3 49.6
Min | 150 1.0 37 16.0 379.0 2 12 437 434 441
Max | 250 3.1 38.0 70.3 1110.0 2 69 60.0 66.3 655
Count 13 13 14 14 14 11 14 13 14 14

TSI Average = 51.7
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eGeoMapr
s Data Access Procedure and Policy

The Pacific Northwest Center for Geologic Mapping Studies (GeoMapNW)
has an open-door policy for access to borehole data. The borehole database,
one of the products from on-going grant-supported data collection, is
continually enhanced by data contributions from the geologic and geotechnical
community.

Web Access to Borehole Data and Maps

The borehole data, borehole metadata, subsurface layer data, geologic maps, and
some recent publications can be downloaded from our website
(http://geomapnw.ess.washington.edu). Geologic maps are posted on our website as
when they are appropriate final drafts. We welcome information that will improve
our maps and database, ktroost@u.washington.edu.

Hard Copy and Assisted Access

The borehole data (over 60,000 exploration points) can be accessed in our
computer lab and the hard copies can be reviewed by making an appointment. We
can help you navigate through the Arcview database system. A few draft geologic
maps can also be viewed by making an appointment. Please respect that we do not
have funding to make copies for you via phone requests, make maps, or provide
digital copies of data. While in our computer lab, you’ll be able to print a screen
shot showing the locations of borings in your area of interest. We are in the process
of scanning all of the boring logs and site plans in our database and will have the
pdf’'s available online as soon as possible.

Appointments

Please contact Aaron Wisher at 206-685-2821 or wisher@u.washington.edu (best
method) to schedule an appointment. Please try to schedule your visit between 9
am and 3 pm Monday though Thursday, and try to limit your visit to an hour, to
accommodate our workload patterns and computer use. Please give Aaron an idea
of your area of interest and a phone number in case we need to reach you before
your appointment.

CopiesCredit

Be sure to credit “GeoMapNW at the University of Washington” as the source of
data you collect from us. This center’s ability to provide data and new geologic
maps is dependent upon continued funding, and citations are an important element
for measuring progress.

Finding Us

The Pacific Northwest Center for Geologic Mapping Studies (GeoMapNW), part of the
Department of Earth & Space Sciences, is located in the old Oceanography Building
(room 316) in the South Campus Area of the University of Washington in Seattle. A
campus map can be found at http://www.washington.edu/home/maps/. Enter




campus going south on 15™ Ave NE from NE Pacific Street, and then follow the road
around to the East (left) to behind the Medical Center. At the parking kiosk, ask for
parking in Lot S-1. From S-1, walk through the South Campus Center, exiting on
the south side on the lower floor so that you are facing the canal. Turn left and
you'll see the "old" Oceanography Building, a small 3-story, 1931 brick building. Itis
located between the Marine Science and Fisheries buildings. If you need special
accommodations for accessing the 3™ floor, please contact Aaron so that we can
operate the freight elevator for you. For loading/unloading or handicap access, as
for temporary parking adjacent to our building, in Lot S-8, off of San Jaun Ave., along
the canal.

General Policy

The data and maps have been compiled and/or prepared by the University of
Washington’s GeoMapNW, a cooperative project sponsored jointly by the U.S.
Geological Survey, the City of Seattle, King County, and the Center for Water and
Watershed Studies, as part of an ongoing effort to develop and deliver regional
geologic data in a geographic information systems (GIS) database format for the
Puget Sound region. The data should not be used for purposes of site-specific land-
use planning or site-specific hazard, geologic, or geotechnical evaluations. Although
the digital form of the data removes the constraint imposed by the scale of the
original site plans, the detail and accuracy issues inherent in map scale limitations
are also present in the digital data.

GeoMapNW and the UW do not guarantee the precision or accuracy of project and
field exploration locations, any data contained on exploration logs, or any entries in
the database. The quality of the data is varied. The user accepts these data with
all faults, and assumes all responsibility for use thereof, and agrees to hold the
GeoMapNW (and the former SGMP), the UW, King County, and the City of Seattle
harmless from and against any damage, loss, or liability arising from any use of
these data. You must credit use of data to the GeoMapNW on all printed or digital
products that have made use of these data.

Arrangements can be made to make photocopies onsite for fewer than 50 pages.
Copies of more than 50 pages of originals can be made at one of many nearby
locations. We do not have funds to cover copying or to make copies for you. Any
materials taken off site for copying will have to be signed out and returned on the
same day as many of us make use of the hard copies through the day. Please limit
your copying to less than 100 documents per visit (each document averages 6
borings or test pits).

Health Sciences A-206 Kinko's Inc.

206-543-6059 206-524-6629 (3042 NE 45th St)
Health Sciences 1-146 Kinko's Inc.

206-543-8696 206-545-7218 (810 Northeast 45" St)
UW Medical Center NW-079 many copy centers on the “ave”

206-598-4019



Credit

Be sure to credit “GeoMapNW at the University of Washington” as the source of
data you collect from us. This center’s ability to provide data and new geologic
maps is dependent upon continued funding, and citations are an important element
for measuring progress.

Finding Us

The Pacific Northwest Center for Geologic Mapping Studies (GeoMapNW), part of the
Department of Earth & Space Sciences, is located in the old Oceanography Building
(room 316) in the South Campus Area of the University of Washington in Seattle. A
campus map can be found at http://www.washington.edu/home/maps/. Enter
campus going south on 15" Ave NE from NE Pacific Street, and then follow the road
around to the East (left) to behind the Medical Center. At the parking kiosk, ask for
parking in Lot S-1. From S-1, walk through the South Campus Center, exiting on
the south side on the lower floor so that you are facing the canal. Turn left and
you'll see the "old" Oceanography Building, a small 3-story, 1931 brick building. Itis
located between the Marine Science and Fisheries buildings. If you need special
accommodations for accessing the 3™ floor, please contact Aaron so that we can
operate the freight elevator for you. For loading/unloading or handicap access, as
for temporary parking adjacent to our building, in Lot S-8, off of San Jaun Ave., along
the canal.

General Policy

The data and maps have been compiled and/or prepared by the University of
Washington’s GeoMapNW, a cooperative project sponsored jointly by the U.S.
Geological Survey, the City of Seattle, King County, and the Center for Water and
Watershed Studies, as part of an ongoing effort to develop and deliver regional
geologic data in a geographic information systems (GIS) database format for the
Puget Sound region.

The data should not be used for purposes of site-specific land-use planning or site-
specific hazard, geologic, or geotechnical evaluations.

Although the digital form of the data removes the constraint imposed by the scale
of the original site plans, the detail and accuracy issues inherent in map scale
limitations are also present in the digital data.

GeoMapNW and the UW do not guarantee the precision or accuracy of project and
field exploration locations, any data contained on exploration logs, or any entries in
the database. The quality of the data is varied. The user accepts these data with
all faults, and assumes all responsibility for use thereof, and agrees to hold the
GeoMapNW (and the former SGMP), the UW, King County, and the City of Seattle
harmless from and against any damage, loss, or liability arising from any use of
these data. You must credit use of data to the GeoMapNW on all printed or digital
products that have made use of these data.

Dated June 26, 2004



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.
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Thraadd O3 #..ﬂ__“ Diam.
Waldsd O e DAnED,

l

ol

E‘

11

Perforations: ve ] n¢¥
Type of perforator used
91ZE of perforations
....... ft. to
e pertorations from % w

perforations from f.

Scroeas; ya) NeDO

Dum._._.._Mll.ll..._._—tlm it it

Gravel packed: ywO Mo D Sh.ld'rlvd____.._.m _
Graval placed from i .

Surface seal: yu g NeQl 2§ dopi? _l____ n
wwum_‘%—‘:
Digd any sirsta contain unusable water? Y O Ne O
Typs of water? Depth of strata————————

Method of sealing strata off.

(7} PUMP: aynofacturer’s Nama

Type: — H»F
(8) WATEB L ' Ll.ﬂll.-mf.lcl clwlunn
Static level ft. balow top of wall m_,@/
Artezian présfury ————r—r—Th. par pquUard Inch Dte
o = i (Cap, valvs, #to.)
. ando'n u lmw.ut Joval n
{9) WELL TESTS: Drawdown s amaunt, watsr — _
Was a pump test madet Yes O mﬁ,uyu.bymr ................. -
Yiald: gal/min. with ft. drawdcwn after wre. | WELL DRILLER'S STATEMENT:
- - - This wall was drilled under my jurisdiction and this repor
- - rue to the best of my knowledge and belief.
wh turned off ter level
Recovery dals, (UM 1% 18 Foiee >
Tims Water Level | Tims Water Level | Time Water Levsl (Fureon, firm, oF o Yot o iye or prnt)

muo! M“"‘ """'l [Md]ﬁm il " o G

Bailer test. gal /min. wi!.h....7 ¢ drawdown afur_ .. e, (We Driller)
Artesian flow... gom. Date ﬂZ’Zd /
License No... & i e

Temperature of Water— e Was a chernical analysis made? Ya [J my

{USE ADDITIONAL SHEETS TF NECESSARY) —



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Tile Original and First Copy with
Department af Fealogy

Secund Copy — Owner's Copy
Third Cupy — Diriller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

28/80 - 7 &

Applivdtion No.

Permit No. ....

(1) OWNEB -Nlme%ﬂ M

Address 7287 wﬂ@ﬂ /&/ 5‘!“’%’}:‘"

(2) LOCATION OF WELL: county .

Beuring and dlstance from mectlon or subdlw@.mn corner

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

Irrigation [ Test Well 3 Other O

Owner's number of well

(4) TYPE OF WORK:

(10) WELL LOG:

Formation: Describe by color, character, size of material and sr.ructure. cmd
show thickness aof aquifers and the kind and nature gf the material in each
siraium peneirated, with at least one entry for each chanpe of lnrmalion

U mire than one). |‘_'| |:| MATERIAL FROM | TO
New wall Method: Dug Bored -
Deepened O Cable Driven O m M - m e? ;'/ . P e D ,/!
Reconditioned [ Rotary (]  Jeited [] FE yd f =
(5) DIMENSIONS: I A - Ll L |23 2&
Drilled =@t Depth of completed well.. mde........... 1 . - -
{6) CONSTRUCTION DETAILS: —_—
Casing installed: _ . =
Threadsd .
Welded [ -, —
Perforations: veopy wo 0000 4 i

Type of perforator used
SIZE ol perforaiions ...
...................... perforations fmm .
. perforations from .
.. perforadons from ...

paRs;

Screens: ve K Mo |:|

Manufu r'a N ..

Diam. -  Slot size -ﬁ/ = from ad.... £ to A

Diam. ... . Slot size .. ... from It to 1
Gravel packed: ves Mo Sizeofgravel: ...

Gravel placed from ... Lt te . . .
Surface seal: ves £ NoDI ; wha depQ’l? /Jy

Material used in seal. .

Did any strata contain unusable water? Yes‘l:l Na J

.. Depth of strata. ...,

Type of WALeTT ..o vrmrivmninns
Method of seallng strata oi!..........

(7) PUMP: Manufacturer's Name.............
.. HP

Type:
(8) WATER LEVELS: . l‘&!‘f:‘n“{.‘:ﬁ'.:l“{:fﬁ’.'... T}

Static level _..... ... t. below top of well Data., 1
Arteslan DIessure . ..............lbs. per square inch Data........_.....,._......,.,._____ :
Artesian water i controlled by..

(Cap, valve, =tc.)

Drawdown |s amount water level in
lowered below atatic level

Was & pump test made? Yes [0 No Tt yes, hy wham?.. ... .o
Yield: gal./min. with . drawdown after

(9) WELL TESTS:

Recovery data (time taken a5 Z&ro when pump turned off) (weier level
measured from well top to water level)

Water Level | Time Water Level } Time Water Lavel

.5 drawdown after... /
gpm. Date....

Tima

Date of teat .
Bailer test. o gol /min. with..
Arteslan fAow.
Temperature of water.....

. Was » chemlcal analysis made? Yes Ncy

7

Work -tnrted/a/g_ 1
~7

WELL DRILLER'S STATEMENT:

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

: {Person, Arm, or corporation) {Type or print)
Address
[Signed] M

e D220

(USE ADDITIONAT, SHEETS [F NECESSARY)

ECY 050-1-20



g%/éa /VUD

WELL CONSTRUCTOR CERTIFICATION:
1 constructed and/or accept responsibility for can-
struction of this well, and ifs compliance with all
Washington well construction standards. Materials used
and the information reported atove are true to my best
knomledge and belief.

NAHE DAHLMAN PLMP & WELL DRILL _
{Parsan, firm, or corporation) (Type or print)

{(9) WELL TESTS: Drawdown is asount water level is lowered below
static lmvel.

Was 2 pusp test made? If ye:“ by whom?

Yield: gal./ain with ﬁraudmm atter hrs.

Recovery data
Time =~ Water Level Time Water Level Time MWater level

ADDRESS PO BOX 422,BURLINGTON, WA
Date of test [/ / ~

e
B WATER WELL REPORT Start Card No. K 09743
4 Unique Well I.D. #
@ iieccoosesessssmesssssssssszssszssssssssszssszesemsss STATE OF WASHINETON = . Water Right Perait No,
T 1) 0GR e PAODETEIN MOKEL diress G2 ZWTHAAGENE  WOIWILLE, o
Q (2} LOCATION OF WELL: County KING SN 1/ M1/ Sec17 T26 N, R& W
3 {2a) STREET ADDACSS OF WELL Tor nearest address) 14822 204TH PLACE N E, WODDINVILLE
m :=:'_'::==:::::::::::::==::::::::::::.—.=!============================================:=:::::'—'::.:::::::::::::::====:==================
= {3) PROPOSED LSE: DOMESTIC } (10} WELL LDB
ey ================::::::::::::::::::::::::::::::==:====:=:=========:
c {4} TYPE OF WORK: Dwnar‘s Numsher of well | Formation: Describa by caler, character, size of material
o) {1f more than one! ! and structure, and show thickness of aquifars ang the kipd
- NEW WELL Method: ROTARY ! ard nature of the material in each stratum penetrated, with
o s-ss=mssssmmsss=mmmss==sz=s===s==rrzzocszssssszsssasssszassszzzzzszz2:zz) 3t lgast one Entry for sach chan.ge in formation.
= {3) DIMENSIONS: Dizmeter of well & inches |
o Brilied 79 %, Depth of coapleted well 79 ft. | MATERIAL ' FROM 1 TO
E ====z=ssammmspmmzzmzs==s===z=zzz=cocoocmzasssssssszzzassoozs=zs====) BROWN CLAY & GRAVEL 1] Hilvd |
= {4} COMSTRUETION DETAILS: | BLUE CLAY Lk BARVEL P21 P 85
.2 EasinE installed: &  “ Dia. from 0 ft. to 74  ft. | WATER FINE SAMD k LITTLE GRAVEL R
c WELDED " Diz. from fk. ta ft. | | :
; " Diz. from ft. ta ft. :. : E
S Per}uratiqgns: Pfcl] . . II | i
— e of perferafor use : i i
SU7E of pertorations in. b in | RE ! :
% peE;nra:jons fron it fo d . : CEIVED : :
perforations from ft. 1o . i g '
% perforations from ft. to ft. : NOV 1 8 1933 E :
] | : !
Screens: YES | i |
® Manufacturer’s Name ! DEPT. OF Ecoiogy i '
o Type STAIMLESS STEEL Model No. TELESCOPING : : ;
Q Diam. & clot cize 10 from 74 ft. to 79 ft. ' i
S Diam, slot size from ft. to ft. E E E
Py Gravel packed: NO Size of iravel I ' :
c Gravel placed from ft. to . E E i
[ ' ' i
- Surface seai: YES Ta what depth? 18 ft. ! | i
(] Material used in seal BENTONITE ' ' !
g Did any strata contzin unusahle water? ND i ] !
Tnie of wmater? Depth of strata . : !
|5 B Method of sealing strataoff ; ; E
= (7) PUW: Manufacturer's Name : : :
SO B eecnczeneee A | L
S B WTER LEVELS: Land-sarface elevation i { :
o above aean sea level ... ft, | i i
= Static level 28 ft. below top of well Date 11702/91 | ' !
o firtesian Pressure lbs, per sguare inch Date g i i
O Artesian water cuntralled by ' ' :
re) ! Wark started 11/01/93 Completed 11/02/93
Q
Ll
Y
(o]
b
c
Q
=
L
rud
i
Q.
8
o Bailar test al/min. 43 ft. drawdown aftar hra. | [SIGNED] LA icemse No. 2043

- Air test 12 gal/min. w/ stem set at 73 ft. for 1 hrs.

- Artesian flow .M. Date i Lontractar's

Tesperature of water Was a2 chewical analysis made? ' Registration No. DRHLWPWIZILC Data 11/04/93



Sacond Copy—Owner'a
Third Copy—Drillar's Copy

Fils Onginal and Fuat C e D C le 8 ‘-/a' 11796
Doparimen:of Ecloay Eﬁw &M_E TER WELL REPORT N BF589

STATE OF WASHINGTON

UNIQUE WELL LD, &
Gl1-27396A

Water Right Parmit No.

{1) OWNER: name HErZel Memorial Park

asirese_ 16601 -11 Dayton Avenue North

(2) LOCATION OF WELL: cownyy_ R1NG

SW , SW 7 126 5 o

X Sec

.. 6E M
{20) STREET ADDDRESS OF WELL {or neareat sddrens)_18601-11 Dayton Avenue North 20 !—l hy

{3} PRAOPQOSED USE: EI‘D""‘“"C Industrial O Municipal (]

Irelgation

{(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

WELL TESTS: Duwdﬁ in ampupt water laval is lowered below statlc level
w.llplm;p‘llﬂ made? Yea Mo Hywn, by whom?

Yiold _ 79 gal s with 10+ Q8 41 drawdownaties B brw,

Recovary deta [iima taken &8 taro when pump turned ofi) (weioe [ovel masawed
from wall 10p 10 waier laval}
Time Waler Lavel Time Walar Level Timw ' WalerLaral

1 119.35 9 121.39 40 121.35

] 121.41 30 121.36

2 120.33 20 121.38__ 50 121.35

WELL CONSTRUCTOR CERTIFICATION:

| construciad and/or accept responsibility for conatruction of this wali,
and ita compliance with all Washington well construction atandarda,
Mutsariala used and the information reported above are trus (o my heat
knowlsdga and batief.

name__HOKkaido Drilling & Development, Inc
! (PERSON, FIfIM, OR CORPORATION) (TYPE OH PRINT)

address PO Box 100, .G@raham, WA 98338

aNn-l.lAﬁ__

{Slgned)
Coniractor's

i
1
|
i
.
0
Q.
{
o
o
g O DeWaler  TestWell O Other O | Formation: Dewcribe by color. character, size ol malsrial and structus, and show
I - hick of xqul{ers and ihe kind and nature of the material In ench stratum paneiraied,
— {4) TYPE OF WORK: (Clm;::{::r:g:; ;:r wall with at lnasl one eniry lor asch changw of informatian.
= ! i MATERLAL ’ FROM To
- Abandaned [J N, u X Method: D 3  Bored OJ :
c aneane D::p‘::ed o o c:&.. @ omes O fSilty sand w/gravel, dk brn Qo - 6
O Raconditioned [J Rotary [ Jottad O Cgmented sand & qrvl, tight 6 - 60
g (5) DIMENSIONS: Digmatercfwell__. O inches, CEMented sand & grvi, gry-brn| 60 -| 78
:g Oriled_— =~ " ___iset, Dapth of camplatad wall 190 i, S-an-d-‘—*-gm-f—a—'-ggr;: qrg;grn 13(83 b i;g
Sand. gravel, dirty, : -

E {6) CONSTRUCTION DETAILS: Sand Fi watey, brown h24 -] 135
3 Casing Instabied: a . Diam. lrom 0 44 160 4 cand. fine. gravel, silt.brn 135 —| 150
= e led 1] " Olam. from nto n lsand, fine, grvl, w-b, brn 150 - 155
— Threaded [ * Dism from fi.to n Sand, fine, grvl, w-b, brn 155 —| 170
g Perforations: Yes||  Nok) sand, fine, grvl, w-b, brn 170 - 182
= Typs of periorstor usad Sand, fil’lEL silty. g’l’Vl: whb 182 - 200
B SIZE ol perforatioans — in. by n |Sand, fine, Silty; wood, Wb 200 - 210
— pertorafiona from fi.to # {Sand, fine, w-b, blue 210 - 220
'E perioratlons ham H1a n1811t, tight, dry, dark gray 220 -] 233
< part Hom 1t 10 t |Sand, silty, w-h, blue-grxay (233 - 256
S Scresan: v..l! Nol ] Clay, sllty, sticky, w-b 256 — 294
47 Manutactursr's Name Johnson
(] Tye 304 Stainless Model No
QY Dinrn 5 Elo size 0'030 fram. 160 . 10 18_0 n
|--I:-i Diam—_ ____ Slot size from # to. K
=] Gravel packed: vesLX “"Dsmofnrwnl 8-12 [ =
I deenmngnon. 150 w190, SCEIVED
t Surfaco wesi: ves B o] Towhardepin? 32 L my-j‘["ggz
g Mutarial used in anal Cement

Did any strala contain unuasdle wilos? Y“D No BEF, 0
I_ Typa of watar? Depih of sirata F Emlﬂc ¥
O Method of ling atraia off
< [7) PUNP: serectororesams F110E & Walling, Inc.
8 Tyee Submorgible =
-g (6) WATER LEVELS: Ljrdsutsceemation Approx. 420 ,
- Stellc |.v.|__1_2.l_-_3i._n balow 1op of wall Dats
fe ] Artasinn pr Iba. pet ag inch Date
2 Artesian watar is controlled by TR T . d e e & ™ L._ g
8 @ —e Workatariag_-7 227 7 .10 _Completed 2729 2
L
Y
o
)
c
Q
=
el
[
9
Q.
Qo
(]
@
=
-

Dais ol tewt 5/1 1/94
Ballar Last 30 gal./min with 4 tt drawd after ‘2 hre
Alrtest —_______ gal rmin. wiih alem ast a1 # tor hra.
Artesiantiow gpm Dais

Tempearature cf waler Was a chamical gnalyesis mads? Yu@ Mo D

ECY050-1-20 (10:87F -1329- @ uiddoim

o BORRADD1 78R3 Date 5-19 1094

" (USE ADDITIONAL SHEETS IF NECESSARY) g




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

AATER WELL REPORT Start Card Ma.
STATE OF WASHINGTON Water Right Permit N‘D~

(21 LOCATION DF WELL: County KING - S 1/4
{?a) STREET ADDRESS OF WELL Tpr nearest address) ME 172ND OFF ROCKER ROAD
{10) WELL LOG
i4) TYPE OF WORK: Oener ‘s Nusber of well | Forsation: Describe by color, tharzcter, size of material
(1 more than one} l i and structure, and show thickness of aguifers and the kind
NEW BELL Method: ROTARY ! znd nature of the material in each strztus penetrated, with
—=zs=zsssss=====zzosoosazs-s-o-zcooza=s=ssms==s==scczocozszasssss:s2s:) it least ope Entf‘)’ for each changg in foareation.
(5) DIMENSIONS: Diameter of well & inches e
Drilled 200 ft. Depth of coapleted well 200  ft. i MATERIAL VFRM 1 TO
—oss=soor=s=s-mssamsmsm=rrm====zsczczazsssszs=sssozszzz=szozz==z=o=:) BROWN CLAY & BRAVEL 'Q 115
{4} CONSTRUCTIDN DETAILS: | 5AND i 13 120
Casin% installed: & " Dia, from 0 ft. to 200 ft., | BROWN CLAY & BRAVEL . VB0
WELDED * Dia, from ft. to ft. | WATER 3 GRAVEL e 1100
" Dia. from ft. ta ft. | BLUE CLAY & BRAVEL 1100 | 118
| WATER L BRAVEL YL I v
Perfarations: ND ! BLUE CLAY V12 X0
Tﬁe of perforator used | | i
SiIE of perforations in, by in. i | g
perforations from ft. fo ft. ! , '
perforztions from ft. ta ft. i | i
perforations from ft. to ft. :1 ' ;
Sereens: MO ! \ :
Manufacturer‘s Nzee i i :
Type Model Wo. i ; i
Dizm. slot size from ft. to T : '
Dizm, slot size from ft. to it. ': i i
Grave! packed: NO Bize of gravel ! | '
Bravel placed from ft. to ft. E i i
Curface sezl: YES To what depth? 18  ft. | | ;
Materiz! used in sezl BENTDNITE : | '
Did an¥ stratz contain unusable water? ND ! | |
Type of water? Depth of strata ft. ! ) 1
Method af sealing strata off :I '. i
{7} PUMP: Manufacturer's Name | ' ;
YpE H.P :l II il
(8] WATER LEVELS: Land=surface elevation i H |
zhove mean sea level ... it. i :
Static level ft. below top of well Date i | |
Artesian Fressure lbs. per square inch Date i ' !
Artesian water controlled by i o :
| #ork started 04/10/02 Completed 04/13/92

WELL CONSTRUCTOR CERTIFTCATION: .
1 constructed and/or accept responsibility for con-
struction of this well, and its compliance with all
Mashington well construction standards. Materials used
and the inforaztion reported above are true to my best
knowladge and balief.
Recovery data

[9) WELL TESTS: Drawdown is amount water lavel ic lowered helow :
Time = Matar Level Time HWater Level Time MWater Level ’E MAME DAHLMAN PLUMP & ELL DRILL

static leval.
Was a pump test made? [f yes, by whom?
Yield: gal./min with £t, drawdown after hrs.

{Parson, firm, or corporation) (Type ar print)

ADDRESS PO BBX 422,H.I!L‘IETCII, ]
[SIGNED] License Na. 0423

Date of test / /

Bailer fest gl/min. ft. drawdown after - hrs.
Air test gal/min. w/ stem set at it. for hrs,
Artesian flow g.p.m. ) Date Contractor’s
Tenperature of water .. Was & cheaical analysis mde? | Registration Mo, DRALMPMIZSLE = Dabe O4714/%2 .
RECEIVED
APR 24 1992

DEPT. pF ECOLOGY



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

-7 [ /.? -1 i{ p
File Original and First Copy wilh Start Card No. 0
Depn?ﬂnenl of Ecology WATEH WELL REPORT Q{ 3 T

Second Copy —Owiner's Copy
Third Gopy —Driller's. Capy STATE OF WASHINGTON wator Right Parmil N
aler ml armi Q —

(1) OWNER: name 772w Jakmmprg nddmcﬁﬂ-w,m

(2) LOGATION OF WELL: County . L ME. wsacdnd 106 . pSE wm
(2m) STREET ADDORESS OF WELL (or nearest sadany_Z Z 28 & =1 24 ot a fe 7D
(3) PROPOSED USE: JR.Domesic inguswial O Municipai 0 | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

[ | DeWater Tesl well [ QGther Ll Formalion: Deacribe by color, characiar, mize of mabarial and siruclure. mnd show
- Ihickneas of aquiters and the kind and awfure af the material in sach siralum psnairaled,
(4) TYPE OF WORK: mernmmbnrm‘ wall whh &l lansl one aniry lor sach change of nlormati
{if more than one} - i = i
MATERIAL FROM TO

Apandaned ||  Nawwell Method: Dug L] Bored O |~ T T T i A
Daapened Cable %_ Driven O
Racanditionad 7} Rotary Jetted [
(5) DIMENSIONS: p, ler of wall é inchas.

Crilled :.1 L_faut. Deplh of completad wall .
(6} CONSTRUCTION DETAILS:

Casing installed: __L " Diam. fram _a__l‘l. tu_.&i_

H.
Lw::::?:nnilnd . " Dismirom_________  fto__ . fi.
Threaded — " Diam. Irom___. ft. to H.
Perforations: ves | Nn@. i _ I
Type of parforator Laad B ’ T o . T
SIZE of perforatione _. . . mby_ . —_in,
_ parforaiione irom ft.to H,
parforaticna Irom k. o ft. ) )

__partarationa from k. to

Scraens: Yna& NoD

i e

Type — ModelHe ——
Dimm.. _A__Sloi sl:a_a..ﬂf.‘—-_imm_d_‘__ﬂ. o _iL__I‘I. o )
Cimm Siot mize fraem Hia H.

Gravel packed: Yanl_} NC\E Size of gravel

Gravel placed lrom [ B L

: T Al N DEPARTMEMNI 0f ECOLOGY.
Surtace saal: veaD{]  no[ ] Towhatdepth NOBTHWEST PUs i
Matarial usad insaal = 4 +

Did any atrate contain unusabla water? YeuD m,m [~ T : R e —
Daplhof strals

O

Type of walsr?
Method of ling strata oit

(7) PUMP: pyanutacturers Nams .

TYRe ——

H.F .
-gurf -
(8) WATER LEYELS: =~ LEIOSWIDLOmO T .
Stetic lavel - . below 1op of wel! te P

Artowisnpresaure . |bs. per sguife ingh Date
Artesian wales |8 controlled by

—

Cap, villve, #1e.

Work started 19, Gompletad 19
(9) WELL TESTS: Drawdownis amount water feval in loware balp tic el CILLL L Complete
Was a pump iagt mace? Yea X NOQD[ ""'-"'*“““"é‘ﬂ‘“—, WELL CONSTRUCTOR CERTIFICATION:
Yield' - oal./min. with . _ idmwom wher 27 ,k-r“' I constructed and/or accept responaibllity for conalruction of this waell,

R e _ " " and its compliance with all Washingtan wall construction standards.

"

" Malerials uasd und the infermation reported above are true to my bast

Racovery dala (Iimm taken ua zaro when pump turnad off) (water level menaured knowledge end belist.

from wall 1op 10 waier eal} - .
Tima Yiater Lovel Tima water Lavel Tima VWerar Lavet . 0
o &0 _Aﬂ& Y S _A_A‘ __M_ HME%%a (TYPE OR PRINT)
- = ) a ravress 8- (2L Are SE fe nm:pTMZ_

Data oftast _‘LQ/_JEJ_L—

{Signed) __License ND.ML
Baiertaal __ . gal.rmin, with . 1. drewdown after e 8 [WELL ER}
Cantractor's

Airtoat _____ gal./min_with slem set &1 — M. for i ﬁgwﬂéklm#i Date_ZZ,Z 025_—____ 19_?3

Artmsian fow & g.pm. Datm
Temparature ofwltlv-ﬂ_ Waa a chamical mnulysis mada? \'Glm NoD (USE ADDITIONAL SHEETS 1F NECESSARY)

ECY0SC-1-20 (10087} 1328 < 3



of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

rsgord EcF |

STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

WELL LOG

Record by @'//‘é’f f
Source A #Z ??n/

Location State of WASHINGTON i
fng T
County 7 ®
Area : |
Map | l
yof 2 E o
NE Ya % Yy sec g T é N R ‘é S Tiagram of Section |
Drling Co A & Hyer @503z} |
Address L2 ¥ Loofe W&q{zﬁ/;é‘- ﬁf/ /ﬁ/flé&’/éﬂfa |
Method of Dnlling bk Date Z-257% 1 !

Owner fazr té”,fa,é(/y/ OB Zord B Y ce
Address .Jawile et F5/77

Land surface datum - it gb;::ve —
, 0w ” /
SWLL o Date F-25-72 19 Dims & X 62
Lbmrestic. '
C F T
LaTion MateRInL (feet) ‘ (t‘egt}
1

{Transenbe drillet & tevminclogy Litevally but paraphiase ws necessary in parentheses |
1If material water bearimg  so state and recod statie level of reported  Give denths in feet
bele w land surface datum unless otherwise ndicated  Correlate with stiatigraphie column
1f fewmible  Following log of materials  hst nll camimgs  perforations  screens  etc )

Top il sy b o | = |
Sorrpery i cobpts = |
grave] A oofaz £ e B
/4,.,-?,3 éw/ﬂ’éy;f L2’ /2 L
—_— A 73
Lt er o colililes z3z g0’
bévz/@v terf EAffr s |
J’a?ﬂﬁ’ £ conbbs 22 | 52
A 5//9? «/; it/ AR
_—_‘LMVG’/ & é‘é?/é;f é_gaqu a5 ga’
C22ePnt7F s - & o =77
E ey b & AT :
570 1627

o Sehe S L_ST-%?/ /M;V///M C/ —_ —_
Jzsrf - 7#%7 Mﬂ/ﬁbﬁ 24

Turn up Shect of sheets

JSCUINT 275, ’
rg 22 '3z /




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Depariment of Ecology

Second Copy — Owner's Copy
Third Copy — Onller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

;@A;fd -XG.-

Application No. . ..

Permit No. . . .

£ 7% - - 49

(1) OWNER: sume [l Wialoorty oo not

______________________ oS

(2) LOCATION OF WELL: county..

Beuring and slistance from gectlon or subdivision corner

y7

l-l(...t,f. ﬂﬁn. s.e.:&___ rQbN R

(3) PROPCSED USE: Domestic ﬁ Tndustrial [J Mundeipal [

frrigation [1 Test Well [ Other (]

Owhers pumber of well
(1f MOTE than ORBY. ... . . e s
R Methad: Dug O Bored [

Cahle ﬁ\ Driven O
Reiary O Jetted (]

Diameter of well = 4 ... inches.
Depth uf completed well Aa-ﬂ

(4) TYPE OF WORK:

New well
Deepened a
Heconditioned O

(3) DIMENSIONS:
Drllled... & .n

CONSTRUCTION DETAILS:
Casing installed: é' Dium. from -. 0

(6)

{10) WELL LOG:

Tormatlon: Deacribe by color, charactey, sixe of material and structure, and
show thickness of aquifers and the kir
tratum pcnetrutg:t. with at least one entry for each change of formdtion.

and nature of the material in each

MATERIAL FROM TQ

Threaded (] e Diam, fromo .
Weldtdn ................ voDiam. fTOML .. e ?5! ‘_0 o
Perforations: vesQ Mo
Type of perforator wsed.... ..
SIZE of perforatlong ........... .. In. -
wwrnr . perforations from ... .. Bt - - =
. ... perforations from .. . n | —
R, perforations from .. . I -
Screens: ves No O
Manul’lctEr'l me. LAY I e ————— -
Type. » el W Model No. .oy - - -
Diam. . 5. ... Slot size .09 trom 5. 9 It ia £l n - ——-— -
Diam. . ... .. Slot size .. e £rom ..o e [ 10 s T _ o
Gravel packed: yves  mo b Size of gravel: e oo
Gravel piaced from ..o oo I . 7 7 R USRI . & '
Surface seal: Yes} Ne D HTo t depth? /P fi. - -
Material used In seal. ... &‘M APk, .o e I
Dld any steata contain unusable water? Yes [ No EI I
Type of WEIEFT . e Depth of strala . e _
Method of peallng strata Off . oo s e e
(7) PUMP: 1fanutacturer’s Name
b . oL .. HP..... _ _

Land-surface elevation

(8) WATER LEVELS: pbove mean sea level.... ... . It
Static level j{ riers 11, Delow top of well Dala %21/?;"
Artesian peessurs . ......)bs. per pquare Inch Date. [

Artesian water i8 controlled by.. ...

{Cap, vaive,

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level
Was a pump test made? Yas 00 No[O 1f yes. hy WRBINT e e

Yicld: gal. /min. with ft. drawdown alter hrE.
| L)

Recuovery data (time teken ag rera when pump turned off) (water level
measured from well top lo water level)

Wwater Level | Time Water Level ‘ Time Water Level

Tune

Date of test o e e e
Bailer test. fﬂ gal /min, wlt.h...j.a ....... 1t. drawdown afier.. S5

Artesian Aow. gpm. Dale........

Temperature of water_‘ff__._. Was a chemlcal analysis made? Yes O Nun

(USE ADDITIONAL SHEETS IF NECESSARY)

EGY 05C¢G1-20 .
L)

_ W Cp -
Work mn;d.....ﬁ'.{([.?.........._. oS comprerad FLLA ... 11.&—‘

WELL DRILLERS STATEMENT:

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

wave MOEE(S DENLING GO,

(Person, Arm, or CQIPo

Addms.fﬂifﬂ.u..ﬁﬁ..tfe?z.ﬁa.?z,....laa.,.fﬁefﬁ......,

[Signed]%‘-’j%% -
(Well Driller)

License Noa-;,;? Datejr/g‘ mﬁ‘“

5 2



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

i o 33 WATER WELL REPORT  “—~-2elCo2%c
T o riter s Gopy STATE OF WASHINGTON “{ ) \g%

Third Gopy —Driffer'a Gopy Waler Right Permit Mo

{1} OWNER: Nnmow_ Mdmnw.w//ﬂ'
A/J-_)'_ - ”MK-A&?& SQLLT.
Aﬂ'f X - Y - :

(2) LOCATION OF WELL: County Kﬂfé-
(2a) STREET ADDDRESS OF WELL (or naarsat address)

(3} PROPOSED USE: mﬁﬂf e w L mumcipal) | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

[T DeWater Tent Well O Other (] Formallon: Describa by color, chargcter, size of matwrial and atructure, and show
or ot wel thich of aquifere and m:|| Wind and nalura of the material in sach siretom penetreted,
« Charnar"a numb-er of w with al leasl one sniry lor wnch change of Information.
(4) TYPE OF WORK: (it mors than one) WATE
RIAL FROM TO
Abandoned [1  New well L—Taethod: Dug [l Bored [ :
Daspenad g Cable &~ Driven O3 s ,9--/’4r 772/

Raconditioned [ Rotary O3 Jotted ; - 2 {//_1
(5} DIMENSIONS: piameler of well C‘ Inchas. -&‘“ﬂ Z i / {" ——2—3—
Drited_<25____teat. Depth of complated wil___ %S« :

(6} CONSTRUCTION DETAILS:
Casinginuiatied: _ @ * piam trom s T

747

4
2

ﬁ:l‘:?.‘.’.i.m%’ ——— " Diamfrom fte "
Thresded [1 " Diam.from i.to
Parforations: ves ! No b4 |
Type of parl uswd
SIZE ol parforations _in. by In.
— pericrationa Irem K.to n D ) .
partoratinna irom . K. 12 .
pariorations rom ft. 1o ft. R Ff‘l ™iyvg o
-t IVED

Screens: qu No@‘/

Manutaclurer's Hama
Type Wode Ne

Dl Siot sirs Trom f1. to H B
Dlam. Slot size trom, . to n. ot ECOLOGY

Gravel pachsd: VuD NUE;; aof graval

g

Gravel placed from I to

Surface seal: Yss @"/ o ] To *hli;’%""? Vi #

Matarial uznd in seal A /i

Did any strata conialn unusabie water? Yes| | Mo g B

Type ol wa'ler?, Dapth of atratn —

Method of ling siruim off
(7] PUMP: _Manwactorer's Hame Fzﬁ"-rp"" M#M : 7 ri |

TYp# C HP '
(8) WATER LEVELS: Lo ruriace e "

staticlevel (& 1t below top ot well Date _[dr2-42

Arteslan p o _ |bs. par squurs inch Dale |

Artgalan water in controlled by

Fl

Cap. ynlve, wte.})
Work started 2 BT FT__ 15, Comgietad - SR R

{0) WELL TESTS: Draw "“‘@W" lovel [n lowered halow static level

Was 1 pump teat made? Yes No If ywa, by whom? WELL CONSTRUCTOR CERTIFICATION:
B Yiaid: oal.Zmin, with 1. ok wh Bfief hra. I constructad and/or sccept responalbliity for sonstruction of this well,
— " P " and its complisnce with all Washington well conetruciion eiandards.

" - K " Muieriala uasd and ths information reported above are true to my hast

Rnou;-‘u‘y data (Iime takan as Tero when pump turned off {waler ievel mesasrad knowledgs and baellef.

Irom wall [op to watar lavel)
Tama Watar Lwval Time ‘Watar Lavel Tima Water Level ; i : &

NAME
{PEAROM. FIRM, UA CORPORATION) (TYPE OR PRINT)

e n

B Address
Date of taat “
Li MNo._ 2 @
Baliwr tesl L gal./ min, wilh 9 3 #. drawd after 2"‘ hre. ::S::r!d) or's (WELL ORILLER) 1oenss Ha
Alrtest — gal.7min, with mem sel at R. for hra. n.gé!z : E ; : E :-
Artesinn How _ g.p.m.  Data No. / Date j‘}'é 9?3 - .19
Teamperalure of watar Was & chemical anslysls made? Yes MD (USE ADCITIONAL SHEETS IF NECESSARY)

ECYO8C-120 (1057} -1320- - IM'MO*gJO/ﬂfIW.L



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

i o 33 WATER WELL REPORT  “—~-2elCo2%c
T o riter s Gopy STATE OF WASHINGTON “{ ) \g%

Third Gopy —Driffer'a Gopy Waler Right Permit Mo

{1} OWNER: Nnmow_ Mdmnw.w//ﬂ'
A/J-_)'_ - ”MK-A&?& SQLLT.
Aﬂ'f X - Y - :

(2) LOCATION OF WELL: County Kﬂfé-
(2a) STREET ADDDRESS OF WELL (or naarsat address)

(3} PROPOSED USE: mﬁﬂf e w L mumcipal) | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

[T DeWater Tent Well O Other (] Formallon: Describa by color, chargcter, size of matwrial and atructure, and show
or ot wel thich of aquifere and m:|| Wind and nalura of the material in sach siretom penetreted,
« Charnar"a numb-er of w with al leasl one sniry lor wnch change of Information.
(4) TYPE OF WORK: (it mors than one) WATE
RIAL FROM TO
Abandoned [1  New well L—Taethod: Dug [l Bored [ :
Daspenad g Cable &~ Driven O3 s ,9--/’4r 772/

Raconditioned [ Rotary O3 Jotted ; - 2 {//_1
(5} DIMENSIONS: piameler of well C‘ Inchas. -&‘“ﬂ Z i / {" ——2—3—
Drited_<25____teat. Depth of complated wil___ %S« :

(6} CONSTRUCTION DETAILS:
Casinginuiatied: _ @ * piam trom s T

747

4
2

ﬁ:l‘:?.‘.’.i.m%’ ——— " Diamfrom fte "
Thresded [1 " Diam.from i.to
Parforations: ves ! No b4 |
Type of parl uswd
SIZE ol parforations _in. by In.
— pericrationa Irem K.to n D ) .
partoratinna irom . K. 12 .
pariorations rom ft. 1o ft. R Ff‘l ™iyvg o
-t IVED

Screens: qu No@‘/

Manutaclurer's Hama
Type Wode Ne

Dl Siot sirs Trom f1. to H B
Dlam. Slot size trom, . to n. ot ECOLOGY

Gravel pachsd: VuD NUE;; aof graval

g

Gravel placed from I to

Surface seal: Yss @"/ o ] To *hli;’%""? Vi #

Matarial uznd in seal A /i

Did any strata conialn unusabie water? Yes| | Mo g B

Type ol wa'ler?, Dapth of atratn —

Method of ling siruim off
(7] PUMP: _Manwactorer's Hame Fzﬁ"-rp"" M#M : 7 ri |

TYp# C HP '
(8) WATER LEVELS: Lo ruriace e "

staticlevel (& 1t below top ot well Date _[dr2-42

Arteslan p o _ |bs. par squurs inch Dale |

Artgalan water in controlled by

Fl

Cap. ynlve, wte.})
Work started 2 BT FT__ 15, Comgietad - SR R

{0) WELL TESTS: Draw "“‘@W" lovel [n lowered halow static level

Was 1 pump teat made? Yes No If ywa, by whom? WELL CONSTRUCTOR CERTIFICATION:
B Yiaid: oal.Zmin, with 1. ok wh Bfief hra. I constructad and/or sccept responalbliity for sonstruction of this well,
— " P " and its complisnce with all Washington well conetruciion eiandards.

" - K " Muieriala uasd and ths information reported above are true to my hast

Rnou;-‘u‘y data (Iime takan as Tero when pump turned off {waler ievel mesasrad knowledgs and baellef.

Irom wall [op to watar lavel)
Tama Watar Lwval Time ‘Watar Lavel Tima Water Level ; i : &

NAME
{PEAROM. FIRM, UA CORPORATION) (TYPE OR PRINT)

e n

B Address
Date of taat “
Li MNo._ 2 @
Baliwr tesl L gal./ min, wilh 9 3 #. drawd after 2"‘ hre. ::S::r!d) or's (WELL ORILLER) 1oenss Ha
Alrtest — gal.7min, with mem sel at R. for hra. n.gé!z : E ; : E :-
Artesinn How _ g.p.m.  Data No. / Date j‘}'é 9?3 - .19
Teamperalure of watar Was & chemical anslysls made? Yes MD (USE ADCITIONAL SHEETS IF NECESSARY)

ECYO8C-120 (1057} -1320- - IM'MO*gJO/ﬂfIW.L



Bpavinsent of Beotagy P Wit WATER WELL REPORT 519( oS < 1 H swsicaion ne. Virme s

%riucrlx% Copy hI_JD‘ﬁ THer % Capy
rd Copy — Driller's DP-‘!" LA g /,’1 BTATE OF WASHINGTON Permit No. ...,

(1) OWNER: Name(éA é'é.s f/&‘./,e& FSUTR ¥ : <1, - 3 ,’m" /?Jd‘é J/‘E #’ml* /4, Ml’é
(2) LOCATION OF WELL: county itz 7h Adl. m#"&fuf& e O F — Ak, Ao ecd b T N, REE wm.

Eearing and distance from sectlon or subdivision curneré ” ! -? ; 155—‘

(3) PROPOSED USE: Domestic $~"Indusicial O duntetpal 1 | (10) WELL LOG:

Irrigation (1 Test Well [] Other 3 | Formation: Deacribe bly color, characier, size of material and structure, and
show thickness of aqul [fcra and the kind and narure of the material in each

mirafum pe'rl.etmted with at leas! one enlry for each cha.rl.nl of formation.

(4) TYPE OF WORK: {rrers juaber st well - “MATERIAL FROM | TO

(if more than one).. .
New well Method Dug Bured Ij 5.
Deepened a Cahble y’ DrivenD | — » %LLi 7

Recondltioned [] Rotary (] Jetted O w M L z I

Y.
(5) DIMENSIONS: Dismeter of well 457, ..., nches. & - 77 -
Drilled .. %2 57 ..., Depth of campleted well.. ! ‘_.!t - g"“/
{6) CONSTRUCTION DETAILS: o
Casing installed: ... " Dlam. from ... H. to .. - 3 —
Threaded [J - ' Dlam. frem o 11 10 e B M—-E‘m—é&i—
Welded B .. é - Dlam. trom Fat... 1t 10 . ZE.. 1. 7 . _ - 7z GE
Perforations: vesq  Nog Wz .
Type of perforator used. . - z% %E & & 5‘4 -lfﬂ . e 4,{
EIZE of perforations . in. by I
e, PRIfOTRHONE from e B B0 1t. 4"‘? ﬁf fl—' --
. perforations from ... B B 7. . %
.. perforations fram . ft. -

.:! " P 6-1&
Screens: YQQE-—-'NOE bilA § ¢

Manufact 7 f;p J::mirSA o S : -
“;';/e/ —— ”47‘/" N7

Dlam. ... Slot slze . trom .. . 1t to .
Gravel packed: ves O o &5 Size of gravel: woeronemren o -
Gravel placed ﬂom i_'t. [ 1. J N

2Ad e

Surface sedl! ves i —No ) To what depth? 2. — _n M ""‘L@

Materia] used in seal. I
DId aoy strata mnlaln unusable water? Yes Ij 1\'lcn£--J

Type af waterf... reeeeeeeecenneeeneee. Pt Of BITALA...
Method of seallng strata off -

(7) PUMPF: manufecturer's Name .
Type: ... HF .- -

. Land-surd elevation
(3) WATER LEVELS: above m:;i‘f sen level. £t
Static leval ... ft. below top of well Date
Artesian pressure ... 15:"" ";"’ JIbm. per square inch Date/@' 25 -

Artesian water iz controlled by

(Cap, valve, atc.)

(9) WELL TESTS: E‘:rég%:lgwa?&%’? Imler tevel 1 Work lmdm’/f_. 192.2- Cumplet:d..&fé.’.é............, 19.25_.__..
Was r pump test made? Yes [ WNa ﬁ"‘l’f yas, DY Whom2 . i -
Yield: gal./min. with i ft. drawdown after hrs. WELL DRILLER’S STATEMENT:

This well wag drilled under my jurisdiction and this report is
true to the best of my knowledge and belicf,

Recovery date {tlme taken aa Zero when pump turned off) (water lavel
messured from well top to water lavel) NA j M ,éiﬁ’ [ g / 0 Q/
Time Water Level | Time Water Level | Time Waier Level “arm. oF corpur-ti } t'rype o p rinty

._.____.,....___._._._,".ff.'.:f.ﬁ R P Mamaéﬂ.aﬂ% b Bl HLN f//né’ I/M
ey e | / 7 e

‘-.I mrmaana
“iwsll Driller)

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Baller test_. ... ..gal./gin. with.. !t drawd)z atter. ;.
Artealan flow o} g.pm. Date as 0$/ / //
Temperature of water........_... Was & chemical analysls made? Yes [] No g | License No. kil gd Date 197»:)

(USE ADDITIONAL BHEETS I NECESSARY)
8. F. No, 1356—05—(Rev. 4-T1}, s



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

B AT Sl N
Capariment of Ecology - WATER WELL REPORT e e e

Second Copy—Cwnur's Capy
_ . STATE OF WASHINGTON
Thied Copy—Driller's Copy Weler Right Permit No. q 3072_
(1) OWNER: nams_Frecl! Drespia,s adaroms_ 18712 GO A KE, (ondheu, e
(2) LOCATION OF WELL: coumy_tS ta95 SEU SE s 2 12hana S wn
{22) STREET ADDDRESS OF WELL (or | address)__{. S0 o @ ) o e
{3) PROPOSED USE: L E;?L"I:;;Lc industrial [] Municipal O | (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
DeWatar Tost Well 1 Othar 1 Formalion: Describe by colar, character, size of material and structurs, and show
thickneny of aquilera und the kind and natura of 1ha maisrial in esch atraium penatrated,
4) TYPE OF WORK: Owner's numbaer of wall with al lewsl ans eniry for each changs of infermatlon,
band . w"‘"""""&“’ - C MATERIAL o FROM 7o
Abandoned New wall Method: Dug Bored | - T3y Ty
Deepened L Cable [ Driven [ _[:}r'cw.._:u ng"—D- grauel o {2
Reconditioned — Rotary DK Jetied T To,_._, St :)‘m-u-“f"' cl Q}{ j 2 80
{5) DIMENSIONS: piameter ol well o . inches. M% ra ‘-"ﬂéé) - gO| (27
brilad____} S% teel. Depih of completed well IS8 w G‘“ﬂ“;‘ S 9 122132
T clony . 172 /327

{8) CONSTRUCTION DETAILS: ["g!! ; ? Pare) {.aef - E.'a,.‘-ﬂm_; "‘fTQ.-'\ 132 1 <
Casing installed: 4‘?_' Diam. from D arwe !‘S-‘B' LB g;:cgg, J g. IQ%( = i /:'J{ fJ"&'_'
Waided '

" Dlam. AL .
Linar inataHed Glam. from 9 " -

Thremdad a —— " Dilam_fram L LN

P.rl'orll.ion-s: ‘rug tol] . —
Type ol perforator uaad AY Tﬂm f--’-“l [t 3 l

N, "
5|zsorp-daraliona___.LLin.b, =2 n | R ECT ETV ED
RE  puncrationstron 4 37 nw__ 19E .

_ __perioralions from t. ta } v _l"l “ 2 |9§£ .

. pwrlorabi fram . N . — h. !
Scroens: veslL | Nol% | DEPT. OF ECOLOGY

Munulaclurer s Name

Typo Model Mo

Diam. Slot niza ._lrom fl. to i .
Dimm. Siot alze irem fi. 1o

Gravel packed: vesl] wo[] Size ol gravel

Gravel placed irom H. to H

Surface wesl: vl o Towhst depth? 1 & f.

Materinl used in aeal }H.-! . S ol ! & s

Did may atrata conisln unusable waler? yes No [

Typs of water? _Dapthafslrafe. -

Mathad of Hng atratm oft

(7) PUMP: punutecturacaNams

Typn: _ H.P
(8) WATER LEVELS:  Joimotioimions "

Siaticlevel____J [ ©  n veowtopofwell Dera & = 30 ~Fd

Artenianpressure . Iba. perwquare inch Dale - . Y

Artenlan water is coniroled by -
Work siarted Co =AY 19 competes__Ca ~ 59 19 92
(8) WELL TESTS: Drawdﬁuilamou witer lavgl |9 lowsrad balow statla laval ork sian ompleted. o

Was a pumo teat made? Yesl | No i vos. by wham? --———— | WELL CONSTRUCTOR CERTIFICATION:

Yietd: ——— gal./min. with . or after hee. I constructed end/or accept responsibility for cunatruclion of thia wall,
- and ila complisnce with all Washington wall conatruction atandarde.
" " Matarinls used end the inlormation raporiad abave ara trus to my bast
knowladge and baliaf.

{Cap, univa, Mc. )}

Racovery data (tima tmken me zaro when pump turmed off) (waler level myasured

trom well top la water level}

Tima Waler Lavel Tima Water Lavsd Tima watet Laval r , -
1.

NAME oy L : 1
(FERSON. FIAM, OR GORPORATION PE OA PRINT) —

B B . Addrems t c?"l’l[r /G?ﬁ _g L}Q-S E- R-Q‘_be:)q &G‘S_

Date ot tent
(Sinnm)L%Lﬂ_Liceme NO.M_
Baoilertast . gal/min.with —_ ti. drswdown aftar hrae. t DRILLEA]

Contractar'a

arest 2 oniimin witatemootat L IS w2 e | m
ﬁ:“_t gal./min. with atem net or re. n B LDCAS Dote G — 30 0
asian flow p.p.m. Duta mm ) 3—2

Wan a chamical analysis made? YnaD Nog (USE ADDITIONAL SHEETS IF NECESSAHY)
ECY050-1.20  [10.87) -1320- -

Temparaturd of water




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Flle Original and First Copy with
Department of Ecology

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

WATER WELL REPORT
STATE OF WASHINGTON

s — 071K~

2L

Applivation Mo,

Permlit No. .

(1) OWNER: Nmﬁfé;mﬂéédov

Zao Ao

Addrana L7 C 4. /‘7&6'{’/{&/&'{:..;’.?...5 L, ?33’1_

{2) LOCATION OF WELL: county.. /%varsk

ysee. d TR REE wm

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: Domestic [ Induatrial (1 Municipat []

Irrigation [] Teast Well [ Other D

Owner's number of well

{4) TYPE OF WORK:

(10) WELL LOG:

Formation: Describe by calor, character, size of materiel ond structure, and
show thickness of aguifers and the kind and nature of the material in ‘each
stratum pencivated, with at least one eniry for each ch.nnya af Jormallon.

[§54 ﬂ;fe than one}.. e e e em e MATERIAL PROM TO
New well Method: Dug O Bored O - .
Deepened [ Csble W Driven O _égawn’ _ét.gﬂm«;z_ Sz ford <
Reconditioned [ Rotary [ Jetted O 2 /e
ﬁe&gﬁ_fau. A%
(5) DlMENSIOIl'iS: Diameter of well ....... (ot‘; _____ inches. ko e otk se oSl
Drlled.... 43 b . ft. Depth of completed well. l 2 : - c:-o!lvl-c. y;. é/
(6) CONSTRUCTION DETAILS: LLaza-;r_ﬁAé’_ C‘_/gg?__fami Gl |— .
Casing installed: _; {#.." Dlam. trom . O Sl . -
Threaded [ " Diam. from . i, -
Welded @, oo Dlam. from e B — e
Pel’fﬂl‘aﬁonﬂ: Yes O No !
Type Of Perforator WHE ....o.o o immnirnie oy o s
EIZE of perforations ... - In. -
v pertorationa l.'rom . I - - i E———
.. paertarations from ... . H. —
_.. perforations from ... ... ... 1t _
Screens: Yes R NoDO
Manuiacturer's Name ) h .Y o 7 o —
Type... o 'nt..r A do LY. Model Na.. 4 -—
Diam, ... ™ Slot size TR, trom ..5"/ # to . 6! . - -
Diam. ... .. Slot slze . from . . I to . S . A A gt .
J;n L/ - — ‘i’_r' -
Gravel packed: vy No m. Size of ETAVEL: .. .ooomrimamros - :% b N
¢ ravel placed from . R , D« S 11 . 1< {9‘(;__ ,:’/’ e
- - s @
Surface seal: ves g No [  To what depth) S .- - :
Materlal used in seal......... =5 B AMTOMATE - -
Md any strata contain unusable water? Yes [ Ho 8 . N

Type of WREEFT.. oo Depth of strata ...y
Method of xealing strate off.. ...

(7) PUMP Manufacturer's Name..

R

Typ Ly - ¥
(8) WATER LEVELS: T;Sé‘fe“n“f{:?.:'a"’ﬁﬁ’.‘i“
Stalle tevel ... d €2 tt. below top of well muzz/.!p,/m

Artesian Prepaure ... .. .. Iba, per square inch Date.. ...
Artesian water 15 conlruued b¥. ...

(Cap. valve, eic.)

Drawdown iz amount water level ia .

(9) WELL TESTS: lowarsd below static level
Was a pump test madef Yea @ No [] If yes, by whomMﬂfﬁg
vield: 24  gal/min. with S . drawdown after &

" " "

hra.

Recovery data (time taken a8 zTero when pump turned offt (water level
measuren from well top to water level)

Time Water Level | Time Water Level Time Water Leval
Date of test .
Batler test. T2 gal/min, with L. ..tt. crawdown after.. A b,
Artegen flow . g.pm. Date.

Temperature of water............ W & chemical lm,lynln mad.e? Yu EI N‘o U

{USE ADDITIONAL SHEETS IF NECESSARY)

ECY D50-1-20

Work -wx’.fé?.f. lﬂz.-.ﬁ.a...--.Cumpleted..,(-_g-.‘.._/__’[..
WELL DRILLER’S STATEMENT: 4

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

NAME.  ...nS. Mﬂlﬁ‘q"..ﬁefdfﬂf lo.

Persoh. Arm, or corporation) (Type or prln

Addresn/jggg‘ el 4/'7 ‘Q

ol AL <
[Signed]..... ‘/Iﬁ.,'fo_/gt " nnne:j‘/ A, Jf/é/
Lirense NOC’J‘?/,/ Date//;?/,

19,5




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Origingl and First Copy with
Department of Ecclogy

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

WATER WELL REPORT
STATE OF WASHINGTON

2 JJZC"E'; or T

Sjppdication

Permit No. . ...

(1) OWNER: Name.. Jul’yf##

(2) LOCATION OF WELL: coumy V1 80.3°. % °

Bearing and distance from section or subdlviston corner

_mfﬂ.lﬁ/ﬂéfﬂfméy n/é?ﬂ'?-z-

L 1-

SNl Jo B oo il S se h T 2b. N R WM.

(3) PROPOSED USE: Domestic O Industrial [ Munlcipal []

Irrigation [0 Test Well 1 Other [H]

Owner's number of well

(4) TYPE OF WORK: (}f more than one}.... .. ...
New well a Method: Dug  © Bored [J

Deepened O bas & —cple & Drven O
Reconditioned [] Rotary 0 Jetted [
(5) DIMENSIONS: Dismeter of went . & . inches.

Drﬂled.......é. et Depth of completed welléf’-.ﬂ:

(10) WELL LOG:

Formation: Describe bP ecolor, charucler, sixe of muterial ond structure, and
zhow thicknezs of aquifers and the jeind and nature of the material in each
stratum penetrated, with ar Ie_qst_ one entry for each change of formation.

MATERIAL _____________ | FROM o

_é__ ;_?_-_ -&2‘2 - -‘z 1 2 z X:A’ ?g’ .

Ry YV LT A R At Y 3

(6) CONSTRUCTION DETAILS:

Casing installed: ﬁ" Diam. from 0 .

tn ft.

Threaded [ rwemeew ' Diam, teom . o ft,

Welded 23— o™ DRI LTOITL oo to e B
Perforations: yesp  No B

Type of perforator used .

SITE of perforatlong .. cceeeeien o0 I DY e N

eeeeee. perforations from 1. to . 1+ 3

. perforationa from ... e RO ED L . 2t

ereeean PotfoTEtODS from oo TE 1O e i,

Screens: yeeq Ko @
Manufacturer's Name

Dilam. . Slot slze _..... .. IFOID e Bt B
Dlam. .. ... Slot gize ... fTrom ot te L TG

Gravel packed: ves T No B Size of gravel: .o
Gravel placed from . ..o T 10 PR
BafF S Frpha i tiior
Surface seal: ves g— No To what de;?? [ . 3
Material used in seal .. s oo fot ) EY-4
Md eny strata contaln unuwsable water? Yea O Ne O
Type of Water?. ..wanmmen e DEPEh 0 strata. i
Method of gealing strata off. ..

I (2
&&

LT L T et hoam 2 -
Er 17 £ Il 77 SB L

L} é§
(7) PUMP: Menufacturer's Name. ... S0, _ ¥ -
Type: - - HP Lo “:.: L d& ]-:(?
— " U _
(8) WATER LEVELS:  Lonsmte S o et .,

Statlc level ... .p £t. below top of well Date.......coemeeiees
ATteSian pressure .........—.....lbs. per sguare Inch Date. ...
Artesian water 1z controlled by.... ...

(lfapvulw.etc} JPS—

Drawdown is amount water level Is

(9) WELL TESTS: lawered helow static level
Was a pump test made? Yes ] No O If yeés, By WROMP.... i

Yield: gak./min. with ft. _g;qwdown after hra

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

Time Water Level | Time Water Level Water Level

Time

Date of test e - Z
Bailer test. < €. gal/min. witi.{42 .2t drawdown n!ter....[%.....hn.
Artesian flow.. @ P, Date
Temperature of water.......... Wnas a chemical analysla made? Yes 0O No o

Work started,.. == /3 105 CDmpi:cte(;..;z..'.'t..z.............. o

WELL DRILLER'S STATEMENT:

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

Nm&#ﬂ&%{-{l/ﬁt’/m@

firm, or corperationy  (Type or print)

nicvess 21 LM ot Bh et 4E- LTk e i,

T{weil Drifler)”

License Noa-}gg Date... “lr/‘;‘z{, 19@

{USE ADDITIONAL HHEETS IF NECE3SARY}

9. F. No. T15¢=—05—(Rev.4-71).

5Ty >



Fort.

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Re

File Original and Fiest Copy wih
Department of Frolngy

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

WATER WELL REPORT
STATE OF WASHINGTON

24/6_5-:-0.2./(

Applvation No

Permit No. ...

(1) OWNER: rtome Kir VAns \Vwrsav_y_ ..............................

Address 19208 1861k . ,VE WCIOO’JHVI”'(

‘2) LOCATION OF WELL:! couny ¥KiN

Beurg and distance from pectlon or subdivision corner

MW ST rse.wd TGN, n.nf..f.'..wu

(3) PROPOSED USE: Domestic [} Industrial [J Municipsl [

(10) WELL LOG:

size of matericl and structure, and

Irrigation h Test Well [0 Other [1 | Formatiun: Describe by color, character,
sho:::ug:wl;:ﬁ:u :g_: &m‘l‘.‘? t%r: :Lrid a:_:le Kuned %nd nature R]‘ ‘r:f muaterml in each
(4) TYPE OF WORK; (wuers oumber of wel sretim B ak teast ane eniry Jor each change of Jormation
Newwel| K Method: Du 0 Bored O | 5o MATERIAL rRow | %o
Drepened (] Cable §§ Driven ] ?— -ﬁ-ﬂil-h-é ‘ﬂ-"gf 9?4!{.(.3_ = 9 .
Recoruditioned [] Aetary [0  Tetted [ / <7 gl .
j?l a4 3
(5) DIMENSIONS: Diameter of well 6 . inchies. - e 'l
Drilled. . j _‘ 3 Dapth of completed well... f‘}? At 6 r.(# ‘My / a—rﬂl’{fﬁ’ ey ?3 - Js.q
_C_Q.rsx_/que_am/ NZ 5 RS A8
(6) CONSTRUCTION DETAILS: |58 . 4771 /80
CaSIng IﬂBtﬂ]lEd. ..... " Dvam. from *} It. to 151 1l - - — T - .
Threaded [} + Diam. trom 45¢:8 1 to /5‘1 tt. -
Wwelded B 7 Dlam. from ...l It L BR
Perforations: yes ] No @ -
Type of perforalor nsed.... e e e | T
S5IZE of perforation$ ...... . - [ -
.. perforatlons from ... — T - —"
.. perfarations from .. — -
.. perforations from ... ..... - %
Screens: vesM No l:|-_ b ) [ - ]
Manulac rer's e LS O m——— T
Wi, {S.S o Model No - —
Dlam. -1; ....... 5lot slze 9.5 from f.S"I T _ -
Driam. . Glot 5iz€ . we e fTOIML e ﬂ. _— U' - - e —
Gravel packed: ves 0 No(@  Size of gravel: e e R A
Gruvel placed ITom . e o it to. T T T T T T
Surface seal: yes 8 No[l , Te what depth? (8 oy - _— — e ! -—-
Material used In seal. B-Qn = . ............................. N - [ __...__t -
Did any stretu contain unusable water? Yes (J Nog |_. - o - r__ .
Depth of strata.. ... —.o= '

Type of water?. ...
Method of seallng strata off ... ..

(7) PUMP Manufacturer's Name it 1 ceeeenomn e

Type:

(8) WATER LEVELS:

Land-surface elwation
above mean sea lavel. .

ft. below top of well Date.

Static tevel

Artesian pressire
Arteslan water s controlled |+ 3 -

. Ibs. per square inch Date....

Drawdown is amount water level 1a

(9) WELL TESTS' lowered below stalic level

was a pump test mare? Yes O Na (] If yes, hy whom?..
Yleld: gal./min. with ft. drawdown after

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

water Level | Tune Weater Level

R e —

Datc of test .
Baller testuhk"""ngal ,fmin wﬂh ’-6\ £t. drawdown after... ﬁ ........ hrs.
WP, Date e

Arleglan Row .. ..
Temperature of water. q-' Was a chemlcul analysis made? Yes (1 N a

Time Water Level

Tlme

WOrk saried. ‘1 p‘? _6? CDmph.t.ed ..... :
WELL DRILLER'S STATEMENT-

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

NAME.. A\aaﬂﬂ. Dh\\“ C.a

{Pemaon, firm, or curporahmﬁ

Xt

(Type or prim}

License No/‘qs‘?

\USE ADDITIONAL SHEETS TF NECRSSARY)

ECY Qu0-1-20



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

& p#‘-r’é & ;‘f;’ i3
Flls Criginal and Firet tih Start Gard ‘ré‘.l ’ 9 -2: I :' .
Dlpll'lrglnlofEchY" WATEH WELL HEPORT UNIQUE WELL LD, #

Saco - !
Thlrd"gt:f;:pl Drfol::?: rG:::: w STATE OF WASHINGTON Vatsr Right Parmil No. 7 L{‘ / 6- / 7 K

(1) OWNER: name Cd;,c ot Woodmu,il¢ Ackroes,
{2) LOCATION OF WELL: Gourty Nt JE wse 2 2 nn EE wa

(20) STREET ADDRESS OF WELL (o neaost ey £ 32, 7 ¥ 203°1 //
{(3) PROPOSED USE: g P?m"lﬂﬂc Industrial Municipal [ {(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
0 [;:E,:::: Tost Well e Hhar O Formatian: Daeeritg by coior, character, siza of material and atruclure, and show thichress of aguiers
and 1he kind and naturs of the material in esch stretum penetrabed, with at least ane smry lor sach
. \ change of information,
(4) TYPE OF WORK: ﬁ’,"‘;;;:ﬁgnmf' well p— - e —
Abandoned [ New wall [ 3 Methed: Dug [ Borad O
Despanes [ Cabla [ DrivenL] -
Recondioned Ratary g Jetted O z
(3) DIMENSIONS: Diametar of wal & inches. o
Drillgd ‘ 3Q 1eet. Depth of completed wwll ! ? 5? I, 7 7
(8) CONSTRUCTION DETAILS: . ) ] ' ) ¥
Casing instalied: _ﬁ_ Diam. rmm_‘tl_ﬂ tu_[(ﬁS/_ Nl =g ' e < L‘Lﬁ. 7
Waolded *  Diam. from I : 1 : - - 4 < _
%nmhdﬂ *  Diarn. fram LN it 7 ’
' ' ' 947
Perforations: Yas (] No B <
Typw o perfarator used - 1 .S-
SIZE of perforatons by " | _GRAY wET 3ANOY shrjust (25| /30
et iram hm ft. Srhs el £33 ca 73 \)
pari tram ft. to ft. - —
(% [ .
perforallons irom i to ft. /? &’&-"; ‘ vee 1: 3_23 ’! ? _,g"i
Screens: Yos [— Wo L] y £, SEAEC /55 | Y
Manutacturer's Name S it | CAR WEE WY ALY £a¥S SANY |\ i5yv | 190
e _ S, 5. 4" Tele ModelNo. ’

Diam. Sotszs_e LA  hom_ )L 5 to__J & h REGE“’E“
Dlam. Slat size Iram ft to t e b
Gravelpacked: Yes [1  No [ Sizect gravel EEB 2 a ’99'

Qravel placed from ft to .

Surface senl: Yes PR No [] o what depth? K f DEPT oF ECOLOGY

Matarlal veed in seal
Old any strata comaln unusable watet?  Yes D

Type of water? Depth of strata
Mainod of saaling sirata off

PUMP: Manutacturer's Narme
Type: S H.P.

«  Lend-surface slevatcn
(B) WATER LEVELS: above Mean som leval b

Starlc mvel oz« ft. balow top of well  Date
Areglan p |ba. par square inch  Clate
Areyian wale! 13 conrolled by

3

T, valve, SE t '
ey ) Work Staried _J— &5 19 Complated__J=— / 18 ¥ &

(8) WELL TESTS: Drawdown is amouni water lavel |z lowernd below stallc levl
Was & pump test made? Yes [ Mo (] Il yas, by whom? WELL CONSTRUCTOR CERTIFICATION:

Yield: gal./min. with tt. drawdown aiter hrs,

| canatrucied and/cr accept rasponelbiity for construction ol this well, and its
compliance wilh gll Washingicn well construciion standands. Materials wsed and
the Information reported above are true 1o my best knowledga and belief.

Recovery data {lime laken as pero when pump hurned o) (wakar kevel meagured Irom wel NAME ! :’_ TI
top to water level} 3 INT;

TWme Water Lave! Time ‘Water Leval Time Water Lavel 0/ E
: Address {
(Slgned} Licanse No. 2 é 2 Z
{ L
Date of test G .
tractar

Ballertest ____ gal./min. with 1. drawdown after hra. oniracid

S — Registrgt
Aftest __“2¢2  gel.imin withstemsetal_ /4 2 e [ hrs. N?Msta /- 7 .18 ? 7
Artesian fow g.pm. Data by
Tamperatute of water Was & chemical analysis made? Yes (1  ho [] (USE ADDITIONAL SHEETS IF NECESSARY]

EGL0S0-1-20 (2/33) " 1 woilffiws Q Fs



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

.:zé’/d’ .--*éE

File Original and P

?:E&,’&“ig%?':@%w::f:;i:im WATER WELL REPORT Application No. .. ...

Third Copy — Driller's Copy STATE OF WASHINGTON Permit No. ... . .

(1) OWNER: name.... Pauk. Schworz. Mdrﬂl.......&Qs.....EMQ!.QI.?QQ..QE.1 ..... E.. .Sumner, Wa. ? _§:390
(2) LOCATION OF WELL: cuunty_ﬁng SWo NWisee b T 20.m R.O..WM.

Hearing and distance Irom sectlon or subdivikion comer
— — = e ———— o

(3) PROPOSED USE: Domestic X Industrial (1 Municlpal [] {10) WELL LOG:

Irrigation [0 Test Well [] Other 0O | Formation: Describe by color, character, vize of material ard struclu
ahoto thicknese of squilers and the kind and R Mibies of the material 1':':?1:%
stvatum penstrotsd, with at least ons entry for each change of jormation.

(3) TYPE OF WORK: ﬁ}"‘,‘%;, aumber of well MATERIAL FHOM | TO
New well Method: Dug l:| “Bored 1:1

Deepened 0 Cable 7 Drvenp | -Jopsoil . . o 0! 3

Reconditioned JJ RotaryX) Jetted O | Brm. Silty Sond 3 29

B Til

(5) DIMENSIONS; Diameter of well .........B....... inches. A 1 1 - o 22 44

rilled 93 ft. Depth of leted well ¢3 #* Blue Till 4469
Drilled.......... £ e B epth 0! cormple O 7 S : Brm  Till - s T__E7_

(8) CONSTRUCTION DETAILS: Mater Beagring Sond & Gravel | 87| 93

Casing installed: &~ piam. trom ..Q.._.
Threaded (1 R R
Weided (§

Perforations: ve g No(X
Type of perforator used

SIZE of perforations .. IR | TR .. ’ =

perfouﬂonl 1mm ..................... .

... perforations from o

remeameeneseenrne perforations from . It

E8E

Screens: yes1 No[X
Manufacturer's Name _

_.. Blot aize .,
Slot alze ..o

Gravel packed: yea 7 No ]  Size of mravels coiin— . _ 1

Gravel placed from . ft. to #®.

Surface seal: ves X No[O To what depth? . 8 . a - - [ R
Materlal used In seal.Bentonite 8. Cement .
Did any strata coniain unusable water? Y [ No K R
Type of wateri ..o .. Depth of sirmta . _ N

Method of sealing strata oﬂ ............... U .

(7) PUMP: Manufacturar's N

Type: HF - _
(8) WATER LEVELS: Landwurfrce elesoign
Static level 36 21, below top of well Dala. 10-2_9"‘&4
Arteslan DIEBIUTE _....... w106, PEC SQUATE Inch Date.. e e
Arteslan weatet |.s mntrolhd by -
{Cap, vilve, el

. Drawdown ln amoint water level i3 . - e

(8) WELL TESTS: lowered below static level work viarted. . J0=24=84 1. . Completed... 1Q~29=84. . 10

War a pumnp test made? Yes ] No K} I yes, by Whom? immiirmnnn

Yield: gal /min, with 11, drawdawn after nr. | WELL DRILLER'S STATEMENT:
- z - This well was drilled under my jurisdiction and this report is
. “ o true to the best of my knowledge and bellcf.

Recovery ﬂa&aﬂnlme tﬁkten :l w;rui:::l)pum turned off) (water Dwyel

meRSUre om well top to WA
Time Water Luevel | Time Water Level Tims Water Laval NAME.... Nﬂ: Punp -& ﬂ?lzlsl;lc%ppgn%n.} e {Type i prim.l

oo KA

Date of teEt o (Signed].. KA. B
Builer test... 1.5 .gal./min, with.., 30 lt drawdown after... .1 ..hrs.
Artesian flow .. (R : X . Fp # | 1 00 N
Temperature of wnter ................ Was a chamlcal a.nah--in made? Yea J No ﬁ License NDUQ?7:‘1 pau_a;_#,} 15.,2..',%1‘@._.4.‘.‘_}9 ........
: Co WK T S bl o
\USE ADDITIONAL BHEETS IF NECESSARY)
L - ' - . -

ECY 050-1-20
-



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report

File Original and First Copy with
riment of Ecology

Seconhd Copy — Owner's Capy

Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

2 f/ad-- s E

Application Na. .. o

Permill Ho. .. e v

(1) OWNER: wome MARTH, PETE S e e

AT I oo eeesvomesn e oo © S S e

(2) LOCATION OF WELL: county...... 4 N 7 R —————

Beurlng and digtance from sectioh or subdlvislon corner

&) Nty see 5 T n, REOEWM

Domestic 52 Industrial [0 Municipa [

(3) PROPOSED USE:

(10) WELL LOG:

character, sive of materinl ond structure, and

trrigation [1 Test Well [J COrther O | Farmation: Deacribe bi” color,
show thleknes of o e least ane antry Jor ea e ormation.
. 0e nga of formaiion.
. Alwner’ b I 11
(4) TYPE OF WORK: [1?:‘:;1‘% J':}'I;\;tr!'l E;eﬂ'“\f.e e e MATERIAL | FROM | Ta_
New well ] Method: Dug O Bored [
Deepened Cable 1 Driven O ERTI M (2T~ o /8
Teconditloned [ Rotary [1  Jetted [1 y Tiee 2 Th LSNGS -
5) DIMENSIONS 7 oF LB, SAND 8 .35
d Dlameter of well . .M. .. inches, G:EE 24 "m
ritted . JQ.. ......ft.  Depth of compieted .0 bt ey —"#——Ilﬁl——i ' 2 T
Drille f_ eplh of comple we _(;‘IJL B ;50 ~
(§) CONSTRUCTION DETAILS: r .ﬂnw-pm;_n . | gg%._,&z -
. N R~ . b ekl Pl !
Casing installed: (ﬂ Dism. from Q # 2O 2. 770 or 0 B 13 Tar :’: -
Threaded (] o Dlam. from ft. 10 . Yok J J o7 .
Weldecl’ L Dlam, from e T 7. I
Perforations: ves No O ___
Type of perforator used* MI-;EJ.’J—
SIZE of pertarations _...{9 in. by
EM"H’ pertorations from JB
... perforations from ,f o - _
e perforaHons fEOM o oo
Screens: ves[J No
Manufacturer’s MAME. . i
b .14 o1 RPIPRRRR .
DHAN. veeeerieee. SLOE BLZE e o oM oo - - —
Dlam. e Slot size .o from
Gravel packed: ves ] Nofg  Size of graveli o o
Gravel placed fLOM o oo moms [ . 3 —
Surface seal: vesj No(3  To what depth? /= b — 1(119.(] S
Materlal used in seal. .. &HT‘OH[T& ................ _
DId any sirata contatn unumable water? Yes O y :
Type of WRLEET o e Depth of Btrata... ..o o . .
Method of sealing strata off. . - B
(7N PUMPE: MAnufecturar's NIl oo | 700 —_
T_‘."De: PR |
. d- 1 10 -
8) WATER LEVELS: SSniicn s e u |
Statle level ... o ................. #t. below top of well Date.ﬁﬂ.r..la‘a& L
Artesian presgure ... ... 1bs. per square inch Date .o
Artegign water 18 controlled by.. ]
{Cap, valve, ste.} . -
. Drawdown is amount water level ! : N
{9) WELL TESTS: lol\-serea belcfwastg%]; 15‘::“ evel i Work started % Ca mpleted....Hﬂ Y 10_' ng

F, Tf yes, by WhomP.. o

Wan a pump test made? Yes 0O HNo
ft. drawdown afier

Yield; gal./min. with

Recavery data {titne taken a5 IEro when pump turned off] {water lev
measured irom well top to water level)

Time Water Level | Time Water Lewel Time Water Leve
Date of TEEbm. coomme oo s
Paller test... .‘ ........ gal /min, with. J.O ........ It. drawdown a.t‘tc'r\j
Artesion AOW. .o wegam, Date .

Temperpture of Waler... ... 'Wa$ 8 chemilcal analysis made? Yes [0 No

(USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No. 1156=—05—(Rev. 4-T1].

el

3

WELL DRILLER’S STATEMENT:

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

e, JAvELsEr LR IN b ...

(Person, flrm, or corporatlon) {Type Or prhii.)m

sdiress.... BP0 =32 NE.. LPOTHE

[Sig‘ned]a" 4 ML s
{Well Driller)

License N'n:n.:QCDC.}8 Dateﬁﬂ'YZO, 19.3.0

& °



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Filc Original and First Copy with
Department of Ecalo oY,

Sccond Copy — Onwner's Lopy
Third Capy — Driller's Copy

WATER WELL REPORT
BTATE OF WABHINGTON

S Ry
el <

Soplie 1l|uu Mo

Permit Nn .

(1) OWNER: yame. Fslods...

RiCHARPIOM.........

acdrens. 20103~ 1 7427 Fitk A1 Wa:lpf/gm.&é

(2) LOCATION OF WELL: county. K M 4=

—_ NU" 14 va. Scc/ 1.2 5., HJE,WM

Bearing and distance frem sectlon or subdivivion corner

(3) PROPOSED USE: Damestc Industrial 00 Municipal [

frrigation [J Tést Well [J Other 0

(i0) WELL LOG:

Fortnetion; Describe b}; color, character, stxe of material and structure, and
show thickness of aguifers and the kind and nature af the material fn ‘each
gtratum penetrated, unth ot least ane entry J'Di‘ eat.'h change of j'l:m'mzﬁ.nn

o ber of n —
(4) TYPE OF WORK: u?"mclfr: 1212111?1 0;:; e et en e v s MATERIAL FROM TO
Mew well O Method: Duz O Bored
Deepened O Cahle ﬂ Driven [J ‘gl—,“ ..... 5&&&'}5__._ .@m — o 2 __
Reconditioned JJ Rotary (] Jettad [J AL} 1 A b 2 ., ﬂr
“ GREy  Tie (O 94
(5) DIMENSIONS: Diameter of well ... 4. ....... inches ZZg v Girv 3 _ﬁ}.}p o Joe | 35 @o
Drilled...... . ... ft. Depth of completed well. .. . _f. ] :
(6} CONSTRUCTION DETAILS: — Y S
Casing installed: _ & - piam, from ... tt. to FANS - —
Threaded [ Drdam. from it. to #. -——t-—  -r
Wealded F L Diem. from e BE W0 e L —_ J—
Perforations: veg wmoj i .
Type of perfaoratar used.... .. |
SIZE of perforatlong ... in. by - in. |
.. perforationa from . . f1. to ft. Tt }
... perforationa from ... £ 0 . . #. i
... perforations from ... .. M. to _ ft. U S
Screens: ves® o O -
Manufrcturer’s Name
Type __ Modsl No -
Diam. oo Slot mize ... from . It. to .. # -
Diam. ............ Slot mize .. ....... from ft. to Tt
Gravel packed: Yes (0 No[] Slzeof gravel: .. ... i i 11 :. { ~ | T
Gravel placed from . It to it =k jgﬁf}
L™
Surface seal: vesp  No {  To what depth? i B -L Eaa - - - -
Materlal used 1o geal. . . A
Did any strata contain unusable water? Yes O No '@
Type of water?. .. ..ocmrvneeans DEPID Of Btrata o '
Method of sealing strata off ...
(1) PUMP: siamusagiyress Nm_.__zkﬂmr -
Type: &) H.'E"/'Z-r - -
(8) WATER LEVELS: [gocoutacecloyatign o
Static level ... b #. below top of well n.teﬁﬁ _
Ariesian preesure .............._..ba. per square Inch Date..cn
Arteglan water 13 controlled by (G VRive. e i — -
. D. d )] unt ter level | _
(9 WELL TESTS: Bl mait o PR,

Was a pump test made? Yes B
Vield: ﬁ gal./min. with

It. drawdown after ﬂ

ZEfpS

Recovery dalo (Hroe tsken aa zerc wWhen pump turned uff) {water level
measnred from well tap to water level)

Water Level

" .- u

Time Water Level | Time Time Water Level

Date of test .......cocmnim e
Baller test.......m_ gal /min. with....._

Arteslan Aow. ... #4&2 .
Temperature of water._....

-.It. drawdown after, }hrs

g.pm. Date if.m

.. Was a ¢hemical analysis made? Yes ] No [

I yes. by wmmyﬁ}f M_ﬁyw""‘ atarted "

aw+t WELL DRILLER'S STATEMENT:

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

NAME... Hﬁffﬂifﬂ pﬁf'l-l'-/&/ﬁ"

{Person, firm. or corporation) (Type or printy

L8802« G2 ME.  [Sorrere (g

507/

Address......

Rl Tl

0008 DategﬁUCf 19.7(;9

License No.........

(USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No, 1356—05—(Rev. 4-T1}.

«EFpe 2



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report

File Original and First Copy with
riment of Ecology

Seconhd Copy — Owner's Capy

Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

2 f/ad-- s E

Application Na. .. o

Permill Ho. .. e v

(1) OWNER: wome MARTH, PETE S e e

AT I oo eeesvomesn e oo © S S e

(2) LOCATION OF WELL: county...... 4 N 7 R —————

Beurlng and digtance from sectioh or subdlvislon corner

&) Nty see 5 T n, REOEWM

Domestic 52 Industrial [0 Municipa [

(3) PROPOSED USE:

(10) WELL LOG:

character, sive of materinl ond structure, and

trrigation [1 Test Well [J COrther O | Farmation: Deacribe bi” color,
show thleknes of o e least ane antry Jor ea e ormation.
. 0e nga of formaiion.
. Alwner’ b I 11
(4) TYPE OF WORK: [1?:‘:;1‘% J':}'I;\;tr!'l E;eﬂ'“\f.e e e MATERIAL | FROM | Ta_
New well ] Method: Dug O Bored [
Deepened Cable 1 Driven O ERTI M (2T~ o /8
Teconditloned [ Rotary [1  Jetted [1 y Tiee 2 Th LSNGS -
5) DIMENSIONS 7 oF LB, SAND 8 .35
d Dlameter of well . .M. .. inches, G:EE 24 "m
ritted . JQ.. ......ft.  Depth of compieted .0 bt ey —"#——Ilﬁl——i ' 2 T
Drille f_ eplh of comple we _(;‘IJL B ;50 ~
(§) CONSTRUCTION DETAILS: r .ﬂnw-pm;_n . | gg%._,&z -
. N R~ . b ekl Pl !
Casing installed: (ﬂ Dism. from Q # 2O 2. 770 or 0 B 13 Tar :’: -
Threaded (] o Dlam. from ft. 10 . Yok J J o7 .
Weldecl’ L Dlam, from e T 7. I
Perforations: ves No O ___
Type of perforator used* MI-;EJ.’J—
SIZE of pertarations _...{9 in. by
EM"H’ pertorations from JB
... perforations from ,f o - _
e perforaHons fEOM o oo
Screens: ves[J No
Manufacturer’s MAME. . i
b .14 o1 RPIPRRRR .
DHAN. veeeerieee. SLOE BLZE e o oM oo - - —
Dlam. e Slot size .o from
Gravel packed: ves ] Nofg  Size of graveli o o
Gravel placed fLOM o oo moms [ . 3 —
Surface seal: vesj No(3  To what depth? /= b — 1(119.(] S
Materlal used in seal. .. &HT‘OH[T& ................ _
DId any sirata contatn unumable water? Yes O y :
Type of WRLEET o e Depth of Btrata... ..o o . .
Method of sealing strata off. . - B
(7N PUMPE: MAnufecturar's NIl oo | 700 —_
T_‘."De: PR |
. d- 1 10 -
8) WATER LEVELS: SSniicn s e u |
Statle level ... o ................. #t. below top of well Date.ﬁﬂ.r..la‘a& L
Artesian presgure ... ... 1bs. per square inch Date .o
Artegign water 18 controlled by.. ]
{Cap, valve, ste.} . -
. Drawdown is amount water level ! : N
{9) WELL TESTS: lol\-serea belcfwastg%]; 15‘::“ evel i Work started % Ca mpleted....Hﬂ Y 10_' ng

F, Tf yes, by WhomP.. o

Wan a pump test made? Yes 0O HNo
ft. drawdown afier

Yield; gal./min. with

Recavery data {titne taken a5 IEro when pump turned off] {water lev
measured irom well top to water level)

Time Water Level | Time Water Lewel Time Water Leve
Date of TEEbm. coomme oo s
Paller test... .‘ ........ gal /min, with. J.O ........ It. drawdown a.t‘tc'r\j
Artesion AOW. .o wegam, Date .

Temperpture of Waler... ... 'Wa$ 8 chemilcal analysis made? Yes [0 No

(USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No. 1156=—05—(Rev. 4-T1].

el

3

WELL DRILLER’S STATEMENT:

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

e, JAvELsEr LR IN b ...

(Person, flrm, or corporatlon) {Type Or prhii.)m

sdiress.... BP0 =32 NE.. LPOTHE

[Sig‘ned]a" 4 ML s
{Well Driller)

License N'n:n.:QCDC.}8 Dateﬁﬂ'YZO, 19.3.0

& °



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Filc Original and First Copy with
Department of Ecalo oY,

Sccond Copy — Onwner's Lopy
Third Capy — Driller's Copy

WATER WELL REPORT
BTATE OF WABHINGTON

S Ry
el <

Soplie 1l|uu Mo

Permit Nn .

(1) OWNER: yame. Fslods...

RiCHARPIOM.........

acdrens. 20103~ 1 7427 Fitk A1 Wa:lpf/gm.&é

(2) LOCATION OF WELL: county. K M 4=

—_ NU" 14 va. Scc/ 1.2 5., HJE,WM

Bearing and distance frem sectlon or subdivivion corner

(3) PROPOSED USE: Damestc Industrial 00 Municipal [

frrigation [J Tést Well [J Other 0

(i0) WELL LOG:

Fortnetion; Describe b}; color, character, stxe of material and structure, and
show thickness of aguifers and the kind and nature af the material fn ‘each
gtratum penetrated, unth ot least ane entry J'Di‘ eat.'h change of j'l:m'mzﬁ.nn

o ber of n —
(4) TYPE OF WORK: u?"mclfr: 1212111?1 0;:; e et en e v s MATERIAL FROM TO
Mew well O Method: Duz O Bored
Deepened O Cahle ﬂ Driven [J ‘gl—,“ ..... 5&&&'}5__._ .@m — o 2 __
Reconditioned JJ Rotary (] Jettad [J AL} 1 A b 2 ., ﬂr
“ GREy  Tie (O 94
(5) DIMENSIONS: Diameter of well ... 4. ....... inches ZZg v Girv 3 _ﬁ}.}p o Joe | 35 @o
Drilled...... . ... ft. Depth of completed well. .. . _f. ] :
(6} CONSTRUCTION DETAILS: — Y S
Casing installed: _ & - piam, from ... tt. to FANS - —
Threaded [ Drdam. from it. to #. -——t-—  -r
Wealded F L Diem. from e BE W0 e L —_ J—
Perforations: veg wmoj i .
Type of perfaoratar used.... .. |
SIZE of perforatlong ... in. by - in. |
.. perforationa from . . f1. to ft. Tt }
... perforationa from ... £ 0 . . #. i
... perforations from ... .. M. to _ ft. U S
Screens: ves® o O -
Manufrcturer’s Name
Type __ Modsl No -
Diam. oo Slot mize ... from . It. to .. # -
Diam. ............ Slot mize .. ....... from ft. to Tt
Gravel packed: Yes (0 No[] Slzeof gravel: .. ... i i 11 :. { ~ | T
Gravel placed from . It to it =k jgﬁf}
L™
Surface seal: vesp  No {  To what depth? i B -L Eaa - - - -
Materlal used 1o geal. . . A
Did any strata contain unusable water? Yes O No '@
Type of water?. .. ..ocmrvneeans DEPID Of Btrata o '
Method of sealing strata off ...
(1) PUMP: siamusagiyress Nm_.__zkﬂmr -
Type: &) H.'E"/'Z-r - -
(8) WATER LEVELS: [gocoutacecloyatign o
Static level ... b #. below top of well n.teﬁﬁ _
Ariesian preesure .............._..ba. per square Inch Date..cn
Arteglan water 13 controlled by (G VRive. e i — -
. D. d )] unt ter level | _
(9 WELL TESTS: Bl mait o PR,

Was a pump test made? Yes B
Vield: ﬁ gal./min. with

It. drawdown after ﬂ

ZEfpS

Recovery dalo (Hroe tsken aa zerc wWhen pump turned uff) {water level
measnred from well tap to water level)

Water Level

" .- u

Time Water Level | Time Time Water Level

Date of test .......cocmnim e
Baller test.......m_ gal /min. with....._

Arteslan Aow. ... #4&2 .
Temperature of water._....

-.It. drawdown after, }hrs

g.pm. Date if.m

.. Was a ¢hemical analysis made? Yes ] No [

I yes. by wmmyﬁ}f M_ﬁyw""‘ atarted "

aw+t WELL DRILLER'S STATEMENT:

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

NAME... Hﬁffﬂifﬂ pﬁf'l-l'-/&/ﬁ"

{Person, firm. or corporation) (Type or printy

L8802« G2 ME.  [Sorrere (g

507/

Address......

Rl Tl

0008 DategﬁUCf 19.7(;9

License No.........

(USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No, 1356—05—(Rev. 4-T1}.

«EFpe 2



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with

Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drilier's Copy

WATER WELL REPORT
STATE OF WASHINGTON

L ) . ~
P Fobe Lt - ,r" ’:‘f

Applivation Ne.

Permit e, .. ..

(1) OWNER: e YERH /T B, DOESEX

. Addm./?ﬁ‘zo -~ 194 ZNE Waoﬁ/mwdﬁ' W/F

(2) LOCATION OF WELL: count, AL 2. m.em&)a%

Beuring and distance from section or subdiviston carmer

e s NE v see ] r2En. rE wm

(3) PROPOSED USE: Domestic A Industrial (I Munlcipal []

Irrigation [ Test Well ] Other O

Owner's numbrer or well
(i mare than one)

{(4) TYPE OF WORK: ONE.

New well M. Method: D'I.ll O Bured D

Deepened a Cable [ Driven [

Reconditloned [ Rotary [l Jetted O

(5) DIMENSIONS: Diameter o wehi . ..#........ inches
Drilled... &7 .12 Depth of completed wall . ... .4t

(10) WELL LOG:

Formation: Describe b color, characur. size nf maeterial and srructure, and
ahow thickcness of dqu et and the kind und nature of the materigl in each
rratum penetrated, with ot leqst one entry for eoch change of J'orﬂuuon

MATERIAL FROM i TO

#OFSolh __BE |0 | X
SANDE STOVE BR 2 (3%

CEAVEL #SA4ND GR DY~ | 38 |46

(6) CONSTRUCTION DETAILS:
Casing installed: . &.. - Diam. rrom .. 0. 1. t0 5'5" ft.

Threaded J " Diam. from ..
Welded ‘_q RN ¢ ) T-T+ 1 ¢ 11 1

Perforations: vesq Nol
Type of perforator used .. ... .
S1ZE of perforatons ...
.. perforations irom
... perforations from -
... parforetons Irom -

Y

CACLIAMTEP Bk R AL TBR
4?7 &3

Screens: ves of No[:l;-!a# J’o/l!S'

oy *Z’fr’fﬂ? STEz

- Mod§] MO
Dlam A Slot Mze . ‘t'”’ trom 28 )
Dam, . ooeeeees Slot size ..., from ... Ht to 1t.

Gravel packed: v we nq Size of gravel: .
Gravel placed FTOM .o o L0 to - 1%

Surface seal: Yes [ w To what depth? |./ B
Material used in seal.
Dld any strata contaln unu.sable wnter? chEJ
Type of Wlter?...Gﬂ.ﬂ 8. Depth ol strata.._. oo
Method of sealing strata off.... .o

[7) PUME: Manufaciurer’s Name.. p{aft/ﬁ.ﬁﬁ
sy

Type: .

(3) WATER LEVELS:

Static level ... d
Arteplan pressure

(3) WELL TESTS:

H.P » T'I_ o
Lgnd -purfuve eleiratlecin -
above mean sea lev
.4t below top of well Datn. é "'ﬁ—_ff
.~ The. per aquare inch Dala..
Arteslan water Ls control.led by_
(Cap, valve, eic.) o o o
Drawdawn 15 amount water level 13 -1 _
lowered below statie level Work started L. COMPIELEH.oeeeeeeerrs ey Do

Was a pump test made? Yes [ No (R If yes, hy whom? . .,
Yield: gal./min. with ft. drawdown afier hre.

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

Time Water Level | Time  Waler Level ‘ Time  Waler Leuval
Date of b é“‘/&"g‘f” -
Bailer test... . gal/min. with.. tt drawdown after... 42\.

Artesian ﬂo‘w gpm. Date

Temperature of water‘}x Wan & chemical analysia made? Yes [} No q

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 FLAY, EE» m{lﬁ fm{gg !o;ﬁ/ (4 G{;m .
Address. &Ef ’
[Signed]. /ﬁ 9’\2 D n Xﬂf’g’/yf ﬁﬁp WA’

License No{’/?f Date{""ZFﬁ IBP'f‘

{USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

-



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Nepartment of Fology
Second Copy — Owner's Copy

Thiril Copy — Driller's Copy :! ?

'ATER WELL REPORT

THLOS-TS P

Permlit Ne. ...

(1) OWNER: name Devid. CoFailienberg. ...

lﬂ)—f /J«S' /P STATE OF WASHINGTON

addrens. JATY= #51%, N.E. Deattle )fa. 7; f/.é'

; (2) LOCATION OF WELL: county 86043 8..x 7"&: Ne lé57afThe

Bearlng and distance from section or subdlvislon corner

(3) PROPOSED USE:

-

Domestic ﬂ Industrial [] Munieipal [J

“%4 ﬂj’i m..&f Ta'.j.ﬂ.. R.“’I.M.
?‘- 5 L) 1"0 i __

(10) WELL LOG:

Irrigation [0 Test Well 3 Other O | Formation: Describe by color, character, sizc uf material and structure, and
:?;1;:“ lhl;l::::s c:f t?q:; glra gmlg EJ:: kind a;nd }utune ﬁf th’.': m“.fﬂ;ﬂ in each
] ] rate a as cme entry for €ach charge o ormation,
. Uwners number of well
(4) TYPE OF WORK: (¥ han one) .. - oo MATERIAL FROM | TO

New well Method: Dug (O Br.-rod |:| 2 7
Deepened [ Cable M Driven D - L) o S 0 ‘?]—
Reconditioned O Rotury 1  Jetted O : _l__lZLj
" )/ 4N
(5) DIMENSIONS; Dlameter o Well .ol inches. | ;
prited.... L70.7. Depth of completed well r 7 B T : L2d /ﬁ_é_}_
......... SN ¥ F . L 3 ) f/’é }/ﬂ_

CONSTRUCTION DETAILS:

Casing installed: b+ Diam. from ___.d‘ e Lad .-'t‘!t
‘ﬂ'.._ Diam. from Z0873% 1. w L84 1.

-
-]
o

Threaded [3
welded Jf ceeimeee—"" DHam. £rOM ... ft. to ft.
Perforations: vesg No ff
Type of perforator used
STZE of perforations .o e 30 BY e o 10
. perforatons from ... 1. to .
- perforationa from ... B0 i ®t.
remerssieeneen. DErlorattons from ft. ta %

Screens: Yu Ne O

Mlnlﬂm‘g?‘xja s

Diam. J"' Blot size ...

Cdf/f
'Model No..

... trom A5 1w 41O 1.

from it. to ft.

Dinm. ... Slot alze

Gravel pncked: Yeas O No_h’ Size of gravel; .o

Gravel placed from FL T 7 T — ft.

Surface seal: ves) wo 'I'o whnt epth? 7. S
Material used in geal.... L= 7 ¥ .0 PRy B l.‘rJ"'.’f |
Did any strata contaln unusahle water? Yes [ O’H

Type of water?..

.. Depth of sirata..
Method of na.ling utr.ata m’!..

(7) PUMY": manufacturer's Namu-Sfirj a
Type! .- - HP-?/{

(8) WATER LEVELS: [gndsuttuce siejation .

Statie level /Qﬁ nnitt. below top of wall Date. . f;/ )Ef .

Arteslan presaure ... ...lbs, per squars ineh Date
Artesian water is controlled by. .

(Cap, valve, etc.}

(9) WELL TESTS: B e et

was a pump test made? YesN Mo [1 If yes, by whamt.. S
vied: 17 [alJmin with A O tt. drawdown atter o)  hm.

Recovery deia (Hime taken ma 2éro when pump turned off) {wster Ievel
measured from well top to water level)

Time Watar Level | Time Water Level Time Water Lavel
" Date of test - . ?Z’ 7}’
Badler test. gal /min. - drnwdown after... .. ra,
Artesian flow wgpm, Date

Temperature of water......

E7L IR

Work started........... .3/!.?_ 19:?_'4(. Cnmpletcd

WELL DRILLER'S STATEMENT:

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

NAMZI!'.I f S Qrz!//ﬂﬁ ..... C?ﬂ AnC ..

ermu Arm, or cOIpar we or priml

Address. f@ BEy t0hS.. E' perelt Wi

7534 6

{(Well Drlller)

-4, /é Ls/’??’

Wan a chem.lcal analysizs made? Yes O No K

{USE ADDITIONAL BHEETS I NECESSARY)

8. F. No. 1356—05—(Rev. 4-T1).

- °



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Cupy with
Depariment of Ecolupy
Second Copy — Owner's C‘op:

WATER WELL REPORT
—-/p STATE OF WASHINGTON

z‘7Jl.ll.cmun Mo, z rP

Permit No. ... .

Third Copy — Drlller's Copy
(1} OWNER: yame Will1 . £ fos..

address L0 =330l Awe K. E., S«f‘f/e ?ﬁ fﬁ,ﬂf

(2) LOCATION OF WELL: County....

Bearlng and dlstance from section or subdivision corner

J'médm;.f&- R

M.

Y - Y70 Secaj‘ TJ.?N

-

F
Daotnestic ” Industirial [] Municipal [J

(3) PROPOSED USE:

(10) WELL LOG:

Irrigation [0 Test Well [ Other O | Formation: Deactibe br coler, character, size o_f mateda! gnd stryciure, and
::lmgu thlckue:u of |7En:m ers and the kind and hature of the material in ‘each
(4) E OF WORK: Owner's number of well yatum penetrated, with at least ome entry for egach change of Jormation,
*  {if more than one}. . JERRO MATERTAL FROM TGO
New well ¥  Method: Dug [ Bored O I 5
Deepened [m] Cable Driven J | ——— -C-.;/‘ .:,( . 6 | o ’ .
Reconditioned [ Rotary [ Jetted [ S ve I 23 S
in:a 5 _ ) R &
(5) DIMENS};)‘I;IS: Dlameter of Well ..., ... inches. v I3 1)’
Drilled...... &£ e ft,  Drepth of completed well fﬁ - ,; ar. s
g ﬂ ; avel ZYRTEY
g _4
(6) CONSTRUCTION DETAILS: - -
oy M
Casing installed: 6 » Diam. from ... . 10 b - -
Threaded [ . Diam. trom LL 5.0 10 _ 15 . -
Welded H ' harm. from ft. to .
Perforations: ves g No )\ _
Type of perforator used
BIZE of perforAlons e e L BY ot e 01 b
... perforations from ..o I 80 3 =
... perforations From e e RO e n. —
... perforations from ... $o@ . M.
Screems: ch No |3
Mnnun r' N A - -
d.(ﬂ e,i} -'l' .ﬂj Model No....
# Siot aize 000 tram L. . 10 o 403 = -
Diam. ..ooeeen., Slot sipe ... fram ft. to Tt
Gravel packed: ves 7 No[Q Size of graveli oo -
Gravel placed from it to . f. - -
Surface seal: ves No O Tu what d JI
Material used in seal. 3’&; d#,( T
Did sny strata contaln unusable water? Yes Iﬂohl
Type of Water? ... e Depth of strata. .o
Method of sealing strata off .
(7) PUMP: panutecturer's Name.. ... —
Type: HP _
(8) WATER LEVELS:  [oosiace Sl o e
Static level ..o e -t below top of well Date
Arteslan pressure .. .eoocnuoeslbS. POT BQUATER inch Data ...
Artesian water is controlled by
(Cap, valva, &tc.)
| |
9y WELL TESTS: Drawdown 15 amount water leval 1s —-
9 lowered below atailc level Work started.........doz:lD., 524 compleved .. dp= ¥, witd.

I yes, BY WHhOM? ... i

Was a pump test made? Yes [J No ”
1. drawdown after hra.

Yield: gal/min, with

"

Recovery data (time taken asm zero when pump turned off] {water lovel
raneagured from well top to water Jevel)

Time Water Level | Timse Water Leuvel Water Lavel

Time

Date of test

Bafler test... /d’ gal/min, with.....O. ..t drawdown after.....ad...hre.
Artexian llcrw g.pm. Date
Temperefure of water........... Was a chemieal analysis mads? Yes ] 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.
Inec..

NAMEJ?S ________ |Z> ru’/z mg WC 2 Pogha St

» OF COT.

Address.. ?@5&;& 1065, Eﬂrrfffm
[Signed].. @/((6

O0ZY ... . . Date

AL, 10.7¥

License No.........

(USE ADDITIONAL BHEETS IF NECESSARY)

4. F, No. 1356—0S—(Rev. 4-71).

e 1
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PRELIMINARY GEOTECHNICAL EVALUATION
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February 19, 2007 C-1 063-1230

TECHNICAL MEMORANDUM

TO: Cindy Baker, City of Woodinville DATE: February 13, 2007
FR: Bob Anderson, Dave Findley OURREF: 063-1230
RE: Preliminary Assessment of Hillside Drainages Infiltration

This memorandum summarizes the a preliminary assessment of the possible effects of stormwater
infiltration on the Hillside Drainages sub-basin, located on the western margin of the R-1 zoning area.
This memorandum is a preliminary assessment and examines idealized conditions in the area based
on limited information. It is intended as a supplement to the Sustainable Development project and the
hydrogeologic assessment conducted by Golder Associates Inc. as part of that project.

METHODOLOGY

The analysis of the relationship between stormwater infiltration and slope stability in the Hillside
drainages sub-basin was conducted using a series of calculations based on an idealized geometry and
input parameters for hydrogeologic and slope stability conditions. Slope stability was examined
using a factor of safety approach, as calculated from the slope stability program Slide'. The Slide
program includes water-level as an input to determine factor of safety of the assumed slope
configurations. A second series of calculations was made to determine what water-level changes
might occur as a result of stormwater infiltration volumes. These water-level changes were then used
to relate stormwater infiltration volumes to slope stability in the Hillside drainages sub-basin.

RESULTS

Two idealized cross-sectional profiles were generated using slope stability software. The two cross-
sections included a 30-degree and 40-degree slope, combined with a perching clay layer at elevation
320 and a water table of 340 feet 50-feet behind the crest of the slope. Using Slide, these two base
case sections produced a factor of safety (FOS) of 1.66 and 1.18 respectively, where FOS is the ratio
of forces resisting slope movement to forces driving slope movement. Slopes with FOS greater than
1.0 are mathematically stable. Due to variability in subsurface conditions and slope geometry, and
FOS of 1.3 is a generally accepted target for design purposes. The schematic cross-sections and
model output are provided in Attachment A. The water table behind the crest of the slope was then
increased at 1-foot intervals and the factor of safety was recalculated for each cross-section. Table 1
shows the results of the factor of safety calculations. The change in the factor of safety associated
with higher groundwater levels is related, in a relative sense, to the increase in risk of shallow
landslides resulting from infiltration that increases seepage pressures at the crest of the slope. Without
considering what volumes of stormwater infiltration might occur under R-4 zoning designation, the
table shows that the FOS decreases as a result of increased groundwater-levels. Therefore, any
infiltration of stormwater on the Hillside drainage basin increases the risk of slope failure to some
degree.

!'Slide — Version 5.025, Rocscience Inc.
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TABLE 1
Slide Slope Stability Results

Groundwater 30 degree slope 40 degree slope
Elevation Factor of Safety Factor of Safety

340 1.66 1.18

341 1.65 1.18

342 1.65 1.17

343 1.65 1.17

344 1.64 1.17

345 1.64 1.17

346 1.64 1.17

347 1.63 1.16

350 1.61 1.16

355 1.55 1.14

360 1.49 1.12

365 1.40 1.08

370 1.32 1.03

375 1.23 0.97

380 1.20

385 1.11

390 1.02

395 0.97

(See attachment for assumed cross-sectional geometry)

In order to determine how infiltration of stormwater might increase groundwater levels at the crest of
the slope, a groundwater flow calculation was made using a method described in Finnemore®. An
idealized infiltration pond geometry of 100’ x 200° was assigned to calculate the mounding of
groundwater beneath the pond from a design inflow rate based on the 24-hour storm event example
presented in the Ecology Stormwater Manual’. The design flowrate for a 10-acre site, with 39%
impervious area was used to determine representative total infiltration volumes over a 1-day, 3-day

2 Finnemore, E.J., 1995. MOUNDHT Version 1.1. Groundwater Vol 33, No. 1, pp 139-143.
? Ecology, 2001. Stormwater Manual for Western Washington. Table 2.7, page 2-36.
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and 7-day period. Inflow rates ranged between 400,000 and 600,000 gallons per day. The volumes
were infiltrated into an aquifer with 20-feet of saturated thickness and hydraulic conductivities of
10 ft/day and 50 ft/day. These inflow and hydrogeologic parameters are considered representative of
conditions in the Hillside Drainage and a typical stormwater infiltration facility. Actual conditions
will vary. In general, the predicted rise of groundwater levels below the pond ranged from 10 to 15
feet at the higher hydraulic conductivity, and between 25 and 30 feet at the lower hydraulic
conductivity. The idealized pond was placed a distances of 50, 100 and 500 feet from the crest of the
slope and the head changes beneath the pond were then projected from the pond to the slope using an
unconfined aquifer flow calculation using the Dupuit Forcheimer equation. The equation calculates
the groundwater level along a profile that includes an unconfined seepage face on a slope based on
the following equation:

e H=vh>-h?) *xL where

L = Distance to pond

x = 50 feet behind crest of slope)

h; = Head change at pond

h, = 0 (free surface seepage at confining layer)

The predicted change in groundwater level at the crest of the slope was translated into a change in the
factor of safety (FOS), as predicted by Slide. The results are shown on Table 2. The table shows that
for higher hydraulic conductivities, the change in FOS is as high as 6% at a distance of 50 feet from
the crest of the slope. For lower hydraulic conductivities, FOS could increase by 10% or more at
distances of less than 100 feet from the crest of the slope. At distances of 500 feet from the crest of
the slope, FOS is less than 3% for both low and high hydraulic conductivity.
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TABLE 2

Estimated Seepage Pressure Changes

Pond Geometry' Groundwater Level Change® Stability Change®
Aquifer Hydraulic| Distance from Percent Percent
Conductivity Crest of Slope at Pond at slope crest | 30-degree slope4 change { 40-degree slope4 change
(ft/day) (ft) (ft) (ft) (FOS) % ] (FOS) %

50 50 15 15 -0.10 -6% -0.04 -3%

50 100 15 10 -0.05 -3% -0.02 -2%

50 500 15 6 -0.02 1% -0.01 -1%

10 50 30 30 -0.33 -20% -0.15 -13%

10 100 30 21 -0.17 -10% -0.05 -5%

10 500 30 9 -0.056 -3% -0.02 -2%

1 Assumes 100'x200" pond, with a 20-foot aquifer saturated thickness, and 0.1 storage coefficient
2 Calculated based on Finnemore (1995)

3 Calculated based on SLIDE calculations (see attachment)

4 tnitial FOS = 1.66

5 Initial FOS = 1.18

CONCLUSION

Based on the results of the analysis, infiltration of stormwater at distances of 500 feet or more from
the crest of the slope appear unlikely to cause a significant increase in the risk of slope failure in the
Hillside drainages sub-basin. Infiltration at distances of 50 feet or less from the crest of the slope
could increase the risk of slope failure, particularly for aquifer conditions with lower hydraulic
conductivity, which causes higher mounding beneath an infiltration pond. The analysis described
above contains a number of assumptions and an idealized geometry of stormwater infiltration, aquifer
geometry, and geotechnical parameters related to slope stability. As such, a “setback distance” of
500 feet for infiltration should be considered a guide, and may not be technically defensible under site
specific circumstances. Site specific information on shallow aquifer properties, stratigraphy,
groundwater flow direction, and infiltration capacity is needed to determine infiltration feasibility at
specific locations in the Hillside drainages.
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