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1.0 INTRODUCTION 

- ICICLECREEK 
z s s ENGINEERS 
Geotechnical • Geologic • Hydrogeologic • Environmental 

Report 
Geological Engineering Services 

Chen Proposed Harvest Unit - Phase 2 

Potentially Unstable Slopes and 
Landforms Evaluation 

Section 36, Township 22 North, Range 2 

East 
Vashon Island King County, 

Washington 
ICE File No. 1212-001 

This report presents the results of Icicle Creek Engineers' (ICE's) geological engineering services for an 
evaluation of potentially unstable slopes and landforms related to the harvest of mature trees from an 

approximately 192-acre area on Vashon Island in King County, Washington . The property consists of 
several legal tax parce ls that are located in the southeast part of Vashon Island within Section 36, 
Township 22 North, Range 2 East, Willamette Meridian. In this report, the proposed timber harvest is 
referred to as Chen/Scarsella Proposed Harvest Unit (PHU). The location of the Chen/Scarsella PHU is 
shown relat ive to nearby physical features on the Vicinity Map, Figure 1. The harvest plan for the 
Chen/Scarsella PHU is shown on the Activity Map, Figure 2. 

The Chen/Scarsella PHU is situated along the southeast side of Vashon Island and includes an upland 

nearly-level area in the west part of the property and a hillside that descends to Puget Sound in the east 

part of the property. Chen Creek crosses the property from west to east. 

This report was prepared by Brian R. Beaman, PE, LEG, LHG of ICE. Mr. Beaman is a "Qualified Expert" 
(DNR - Qualified Experts List, Engineering Geologist License No. 671) as described in WAC 222-10-030(5) 

SEPA Policies for Potentially Unstable Slopes and Landforms. 

The Chen/Scarsella PHU contains conditions that are consistent with Forest Practices Board Manual WAC 

222-16-050 ( 1)( d)( C) Groundwater recharge areas for glacial deep-seated landslides. These conditions a re 
consistent with triggering a Class IV-Special Forest Practices Application (FPA), which requires a 

geotechnical report to address WAC 222-10-030 (l)(a,b,c). 
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On August 4, 2016, Mr. Beaman attended a pre-application meeting with representatives from the DNR 
(Jason Sharp and Martin Eversaul) and the Chen/Scarsella project team (John Breithaupt, Tony Scarsella 

and Kyle Stutesman). The purpose ofthis meeting was to allow the DNR to complete a preliminary review 

of site conditions and to discuss a potentially workable harvest plan. The primary concern of the meeting 
was the upland part of the Chen/Scarsella PHU which may be considered a groundwater recharge area 

for glacial deep-seated landslides and requires a geological report . This report by ICE is intended to 
describe these conditions related to groundwater recharge and mitigation, as appropriate. 

2.0 CHEN/SCARSELLA PHU DESCRIPTION 

Based on the results of the August 4, 2016 pre-appl ication meeting and subsequent plann ing by the 
Chen/Scarsel la team, a timber harvest plan was developed to include three harvest areas referred to as 
Units 1, 2 and 3 as shown on Figure 2. Units 1 and 2 (30 acres each) will occur in the nearly-level upland 

area as variable density thinning (50 percent average harvest) using ground-based equipment. The leave 

trees per acre on Units 1 and 2 will be 70 to 100 per acre. Unit 3 (40 acres) will occur in the southeast 
part of the property as a clear-cut (even-age harvest) in steeper terrain where tower/cable methods will 
be the primary method of timber harvest. Two short haul roads connecting to yard ing roads along with 
three landings will be constructed for the logging activity within Units 1 and 2 as shown on Figure 2. The 

yard ing roads will be decommissioned upon harvest completion by using a ripper to loosen surficial soils 

that had been compacted by truck traffic. The southern-most designated yarding road will be ditched and 
water-barred every 100 feet to reduce the risk of erosion. 

3.0 BACKGROUND INFORMATION 

For the purpose of th is study, ICE reviewed the following documents. 
• Chen/Scarsella, undated (received by ICE on August 1, 2016 from John Breithaupt of Matrix & 

Associates, LLC. 
• DNR, May 2016, Forest Practices Board Manual, Section 16, Guidelines for Evaluating Potentially 

Unstable Slopes and Landforms, http://file.dnr.wa.gov/publications/bc fpb manual 
section16.pdf, 93 pages. 

• DNR, October 8, 2013, Chapter 222-16 WAC, Definitions. 

• DNR, February 26, 2015, Chapter 222-10 WAC, State Environmental Policy Act Guidelines. 

• DNR, Geologic Information Portal, http://www.dnr.wa.gov/geologyportal. 
• Freeze R.A. and Cherry, J.A., 1979, Groundwater, 604 pages. 

• Google Earth, 1990, 2002 and 2015 aerial photographs. 
• J.R. Carr / Associates, December 1, 1983, Vashon/Maury Island Water Resources Study, .b.!!.P.lf 

vour.kingcountv.gov/dnrp/librarv/water-and-land/groundwater/VMI water resources study 
1983.pdf, prepared for King County Department of Plann ing and Community Development Planning 
Division, 234 pages. 

• King County iMAP, http://www.kingcounty.gov/operations/GIS/Maps/iMAP.aspx, Light Detection 

and Ranging (LiDAR) imagery; 1936 aerial photograph and 5-foot contour interval topographic plan . 
• DHI Water and Environmental, October 2009, Vashon-Maury Island Hydrologic Modelling Technical 

Report, for King County, 88 pages, http://your.kingcountv.gov/dnrp/librarv/2009/kcr2080.pdf, 
prepared for King County Water and Land Services. 

• Puget Sound LiDAR Consortium (PSLC), LiDAR raw data; ArcGIS topographic contour and slope 
mapping, http://pugetsoundlidar.ess.washington.edu/lidardata/. 
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• US Department of Agriculture {USDA) National Resources Conservation Service (NRCS - formerly the 

Soil Conservation Service) (http://websoilsurvey.nrcs.usda .gov/app/WebSoilSurvey.aspx). 
• USGS (prepared by Savage, W.Z., Morrissey, M.M . and Baum, R.L.), 2000, Geotechnical Properties for 

Landslide-Prone Seattle Area Glacial Deposits, Open File Report 00-228. 
• USGS, 1991, Geologic Map of Vashon and Maury Islands, King County, Washington, Miscellaneous 

Field Studies Map MF-2161, http://ngmdb.usgs.gov/Prodesc/proddesc 5790.htm. 
• USGS, Earth Explorer (http://earthexplorer.usgs.gov/), Aerial photographs dated 1951, 1968, and 

1977. 

• Washington State Department of Ecology (Ecology), 11 water well logs from Section 36, Township 22 
North, Range 2 East, https://fortress.wa.gov/ecy/waterresources/map/WCLSWebMap/default. 
aspx. 

• Washington State Department of Ecology, Coastal Atlas, https://fortress.wa.gov/ecy/coastalatlas/ 

4.0 REGULATORY CONSIDERATIONS 
As previously mentioned, the Chen/Scarsella PHU contains conditions that are consistent with Forest 
Practices Board Manual WAC 222-16-050 {l)(d)(C) Groundwater recharge areas for glacial deep-seated 
landslides. These conditions (a "rule-defined landform") are consistent with requiring a Class IV-Special 
FPA, which requires a "geotechnical report" to address WAC 222-10-030 {l)(a,b,c). 

The upland area west of the glacial deep-seated landslide (GDSL) in the east part of the Chen/Scarsella 
PHU has the potential for groundwater recharge . For this reason, it is important to evaluate if a 

groundwater recharge area exists within this upland area, and its aerial extent. As a first order evaluation, 
topographic contours can be used as a means to evaluate the groundwater recharge area . Section 16 of 

the DNR Forest Practices Board Manual (May 2016 - page 16-40) suggests that a high resolution Digital 
Elevation Model (DEM) generated from LiDAR is the most accurate tool available for this purpose. ICE 
used this method of groundwater recharge area delineation supplemented by "other sources of 
information" as described later in this report. These other sources of information include field 
observations, geologic maps, hydrogeologic reports and water well logs (the water well logs are included 

as Attachment A) that may describe the vertical extent of rocks and sediments and providing information 
about grain size distributions, sorting, and other physical properties that may influence the hydraulic 
characteristics of hydrogeologic units (DNR, May 2016, page 16-42). 

For the purpose of this report, essentially all of the above listed other sources of information were used 

in evaluating groundwater recharge conditions and slope stability assessment for the Chen/Scarsella PHU. 

5.0 PUBLIC RESOURCES DESCRIPTION 
The Puget Sound (Quartermaster Harbor - a Shorel ine of the State) borders the northeast part of the 
Chen/Scarsella PHU (north of Chen Creek) . Based on our review of the Ecology's Coastal Atlas, Eelgrass 

beds are present along the full length of the shoreline. " Feeder bluffs" occur in local areas north of Chen 
Creek. Feeder bluffs occur where erosion along the Puget Sound shoreline has undercut the hillside which 
results in shallow landsliding and erosion . This erosion contributes sand and gravel (primarily sand as this 

location) to the beaches. 
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Private properties are located downgradient from and bordering the southeast part of the Chen/Scarsella 
PHU along the Puget Sound shoreline . These properties are described from north to south by King County 

iMAP (King County Department of Assessments) as the following: 
• Parcel No. 362202-9042, owned by Karl and Christine Anderson, 4.12 acres, vacant (undeveloped) . 

• Parcel No. 362202-9037, owned by Donald and Annice Edwards, 0.92 acres, vacant. 
• Parcel No . 362202-9038, owned by David and Kathleen Barber, 0.91 acres, vacant. 

• Parcel No. 362202-9040, owned by Louisa Eastman, 0.91 acres, vacant. 
• Parcel No. 362202-9043, owned by Louisa Eastman, 0.91 acres, vacant. 

• Parcel No. 362202-9012 (28704 125th Place SW), owned by Bruce and Stephanie Fairweather, 2.16 

acres, 350 square foot cabin built in 1950. 
• Parcel No. 362202-9035 (28710 125th Place SW), owned by Charles Knight, 2.79 acres, 2,870 square 

foot house built in 1958 (renovated in 1989). 

• Parcel No. 362202-9041 (28728 125th Place SW), owned by King County Parks, 1.9 acres, 580 square 
foot cabin built in 1964. 

• Parcel No. 362202-9034, owned by King County Parks, 1.86 acres, vacant. 

Rural residential properties and undeveloped forested areas border the property to the south, west and 

north. These properties are upgradient, or otherwise border (not downgradient) the Chen/Scarsella PHU. 

Vashon Highway borders a part of the west Chen/Scarsella PHU property line. 

The Vashon Park District owns a 32-acre property (Parcel No. 362202-9001) bordering the northeast part 

of the Chen/Scarsella PHU. This parcel is referred to as "Lost Lake" and is considered a marine, freshwater 

and terrestrial conservancy. Access to the Lost Lake area is by foot trail, part of which crosses the 
Chen/Scarsella PHU. 

Based on our review of water well logs that are on file with Ecology, 12 water wells (included as 

Attachment A) are registered within Section 36, Township 22 North, Range 2 East. The water wells range 
from 104- to 425-feet deep; the most common well depths ranged from about 100- to 150-feet deep. The 

wel ls tested at about 0.5 to 15 gallons per minute with an average yield of about 5 to 7.5 gallons per 

minute (considered a low, but acceptable yield, for a domestic water well). 

Chen Creek crosses the Chen/Scarsella PHU from the west-northwest to the east as shown on Figure 2 

and drains directly into Puget Sound . Chen Creek originates in the upland area northwest of the 
Chen/Scarsella PHU, but appears to receive primary base flow from springs that emerge at about Elevation 

220 feet within the deeply incised ravine of Chen Creek within the Chen/Scarsella PHU . Based on our 

review of the DNR Forest Practices Application Review System (FPARS) Mapping Tool, Chen Creek is a Type 

F (fish habitat) stream. Untyped "wet areas" (sag ponds) and an untyped stream in the Lost Lake area are 

located on the hillside area of the Chen/Scarsella PHU as shown on the FPARS Mapping Tool. 

6.0 SOIL CONDITIONS 
Based on regional soils mapping by the US Department of Agriculture, Natural Resource Conservation 
Service (USDA NRCS), the Weathered Soils that mantle the unit and adjacent areas have been mapped as 

Alderwood and Kitsap (AkF), Everett (Eve), Everett-Alderwood (Ewe) and Seattle Muck (Sk) as shown on 

the USDA NRCS Soils Map, Figure 3. The following is a summary description of the soil types as described 

by the USDA NRCS. 
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• Alderwood and Kitsap (AkF) - Moderately well-drained gravelly ashy sandy loam and very gravelly 

sandy loam (Alderwood) or ashy silt loam and stratified silt to silty clay loam (Kitsap) forming on 25 to 
70 percent slopes, derived from basal till with some volcanic ash (Alderwood) or lacustrine deposits 
with a minor amount of volcanic ash (Kitsap) to a depth of 60 inches. The permeability is estimated 
at 0.00 to 0.06 inches per hour (Alderwood) or 0.06 to 0.20 inches per hour (Kitsap). 

• Everett (Eve)- Somewhat excessively-drained very gravelly sandy loam, very gravelly loamy sand and 
extremely cobbly coarse sand forming on 8 to 15 percent slopes, derived from sandy and gravelly 
glacial outwash to a depth of 60 inches. The permeability is estimated at 1.98 to 5.95 inches per hour. 

• Everett-Alderwood (Ewe) - Somewhat excessively-drained (Everett) or moderately well-drained 

(Alderwood) gravelly ashy sandy loam, very gravelly sandy loam and very gravelly coarse sand 

(Everett) or gravelly ashy sandy loam and very gravelly sandy loam (Alderwood), forming on 6 to 15 
percent slopes, derived from glacial outwash with a component of volcanic ash in the upper part 
(Everett) or basal till with some volcanic ash (Alderwood) to a depth of 60 inches. The permeability is 
estimated at 1.98 to 5.95 inches per hour (Everett) or 0.00 to 0.06 inches per hour (Alderwood). 

• Seattle Muck (Sk) - Very poorly-drained muck and stratified mucky peat to muck forming on Oto 1 

percent slopes, derived from grassy organic material to a depth of 60 inches. The permeability is 
estimated at 0.57 to 1.98 inches per hour. 

7.0 GEOLOGIC SETIING 

The surficial geologic soil conditions (unweathered soils and bedrock that underlie the surficial weathered 

so ils and bedrock) were evaluated based on regional geologic mapping by the US Geological Survey (USGS, 
1991), followed by ICE review of historical aerial photographs and field reconnaissance (by foot travel) of 
the unit and adjacent areas. We also reviewed water well logs (from Ecology - Attachment A) . The 
geology of the Chen/Scarsella PHU and surrounding areas is shown on the Geologic Map, Figure 4. 

As previously mentioned, the east part of the Chen/Scarsella PHU is regionally mapped by the USGS (1991) 
and the DNR (Geologic Information Portal) as a deep-seated landslide as shown on Figure 4. The DNR 

Geologic Information Portal {Natural Hazards) refers to this landform as Landslide Inventory Unique No. 
59118 which is described by the DNR as a "dormant, indistinct, deep-seated landslide." 

Based on the regional geologic mapping (USGS, 1991) and available information review (Ecology water 
well logs and the DNR Geologic Information Portal, the upland (west) part of the Chen/Scarsella PHU is 
mantled with Vashon age Glacial Til l. The Glacia l Till typically consists of a nonsorted mixture of silt, sand, 
gravel, cobbles and occasional boulders in a dense to very dense condition as a result of being overridden 
by glacial ice. Based on our review of Ecology's water well logs, the Glacial Till (often referred to as 

"hardpan" or "HP" on the water well logs) tends to range from about 40- to 135-feet thick. We expect 
that the Glacial Till is likely about 40- to 60-foot thick and may be misidentified on the logs by the well 
driller (some logs report the Glacial Till thickness at over 100 feet which is unlikely to actually occur) . 

The Glacial Till is underlain by Vashon age Advance Outwash . Advance Outwash typically consists of 

massive to stratified (layered) sand with variable amounts of silt and gravel in a dense to very dense 
condition as a result of being overridden by glacial ice. We observed "sand" as surficial soils on the steep 
hillside during our foot ascent from the lower area which supports the presence of the Advance Outwash 
at the location shown on Figure 4. 
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The Advance Outwash is underlain by Pre-Fraser age Glaciolacustrine Sediments (lakebed deposits) 

typically consisting of massive to thinly layered silt and sandy silt in a hard condition as a result of being 

overridden by glacial ice. Based on our field observations of a line of seepage within the Chen Creek ravine 

and our review of the Ecology water well logs, the contact with the overlying Advance Outwash and the 
underlying Glaciolacustrine Sediments occurs at about Elevation 200 to 220 feet . Pre-Fraser age Older 

Sediments consisting of stratified (horizontally layered) sand and gravel underlie the Pre-Fraser age 

Glaciolacustrine Sediments. 

The geologic conditions of the hillside area are complicated by past movement of the GDSL. Large, 
relatively coherent blocks of the native soil have moved downslope during the active landslide process. 

Therefore, it is not unusual to observe Advance Outwash sand in the shoreline eroded bluffs where the 
Pre-Fraser age Glaciolacustrine Sediments would be expected . However, hard silt (Pre-Fraser age 

Glaciolacustrine Sediments) was observed in local areas at beach level. 

Based on our site observations, Alluvium consisting of silt, sand and gravel deposited by Chen Creek occurs 

within the Chen Creek ravine at about Elevation 180 to 200 feet where the gradient flattens because of 

the ground downset (abrupt gradient change) created by the GDSL. 

8.0 HYDROGEOLOGIC SETTING 

As previously mentioned, as a first order evaluation, topographic contours can be used as a means to 

evaluate the groundwater recharge area. Section 16 ofthe DNR Forest Practices Board Manual (May 2016 

- page 16-40) suggests that a high resolution DEM generated from LiDAR is the most accurate tool 

available for this purpose. ICE processed LiDAR data available from the Puget Sound LiDAR Consortium to 
obtain a better understanding of topographic conditions within the upland area (potential groundwater 

recharge area) for the Chen/Scarsella PHU. This topographic contour data was used to draw "flowlines" 
for surface and shallow groundwater relative to Chen Creek and the GDSL in the east part of the property 

as shown on the Surface Water Flow Direction Map, Figure 5. 

As shown on Figure 5, the majority of the flowlines (based on topography), show that most of the ground 

surface either drains to the west (the area in green on Figure 5) or to the Chen Creek ravine. Relatively 

small areas are directed to the east (the area in yellow on Figure 5) toward the GDSL. These include about 
3.5 acres within Unit 1 and Unit 3 (total Unit 1 and Unit 3 area is about 70 acres) and about 7.5 acres in 

Unit 2 (total Unit 2 area is about 30 acres) . 

Considerable other sources of information are available for the Chen/Scarsella PHU and nearby areas 

including the J.R. Carr/Associates hydrogeologic report (J.R. Carr/Associates, 1983) for Vashon Island and 

the more recent hydrogeologic modelling study by DHI Water and Environment {2009), both of which 

were prepared for King County. Both reports conclude that there are two primary aquifers including the 

Primary Aquifer that occurs in the Advance Outwash at Elevation 400 feet to sea level, and a Deep Aquifer 

that occurs in Pre-Fraser age Older Sediments 100 to 300 feet below sea level (J .R. Carr/ Associates, 1983, 

page S-2) . The Pre-Fraser age Older Sediments (layered sand and gravel) are confined under the 

previously described Glaciolacustrine Sediments. 

Vashon Island's water supply is substantially obtained from the Primary Aquifer (J .R. Carr/Associates, 

1983). 

Icicle Creek Engineers 1212001/092016 
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We estimated the permeability of the Glacial Till, Advance Outwash, Glaciolacustrine Sediments and Pre­
Fraser age Older Sediments based on visual soil classification and ranges developed by the USGS (2000) 

and Freeze, R.A. and Cherry, J.A. (1979), and our experience. The standard range of vertical permeabilities 
for the geologic units in the Chen/Scarsella PHU area include the following: 

Soil Type Permeability 

{centimeters per 

second - ems) 

Glacial Till 10-6-10-10 

Advance Outwash (Primary Aquifer) 1-10-4 

Glaciolacustrine Sediments 10-s -10-s 

Older Sediments (Deep Aquifer) 1-10-6 

Local precipitation is the primary recharge for the Primary Aquifer. In the past (prior to 1983), the source 

of groundwater on Vashon Island was considered to originate in the Olympic Mountains, or from Mt. 

Rainier. This theory was eliminated because Puget Sound is relatively deep surrounding Vashon Island 

(over 400-feet deep) and would truncate any possible aquifer connection to the mainland (J .R Carr/ 

Associates, 1983, page 1-2). 

J.R. Carr/Associates (1983, figure 6.13) evaluated potential groundwater recharge areas across Vashon 

Island by combining slope, soil, vegetation and permeability to develop a map of Vashon Island showing 

Potential Recharge Levels. This map suggests that most of the Chen/Scarsella PHU is a " Low" recharge 

potential area with the east part of the upland area south of Chen Creek as a "High" recharge potential 
area . The High potential recharge area likely drains to the west and south, rather than toward the GDSL. 

Based, on our site observations, the Primary Aquifer underlies the upland part of the Chen/Scarsella PHU. 

The depth to groundwater below the upland (west) part of the Chen/Scarsella PHU is estimated by 

observation of springs and review of groundwater elevations in nearby water wells (Ecology) to be at least 
100 feet below the ground surface. We observed a relatively distinct "spring/seepage line" within the 

Chen Creek ravine during our field reconnaissance emerging at about Elevation 220 feet . The depth of 

the Primary Aquifer is consistent with the findings presented in the J.R. Carr/Associates report (1983, 
figure 3.6) . 

A complicating condition for groundwater recharge at the Chen/Scarsella PHU is that the upland area (the 
groundwater recharge area) is likely mantled by Glacial Till that tends to intercept (perches) infiltrating 

water from precipitation, causing this water to migrate laterally, following surface topographic contour 

rather than vertical water infiltration. Th is condition of groundwater flow is consistent with the findings 

of DHI Water and Environment (2009) that suggested that groundwater that is perched on top of the 
Glacial Till "generally follows topography in the surficial layer" (page 22) . The DHI Water and Environment 

report (2009) suggests that the Primary Aquifer "follow the same general pattern" as the shallow, perched 

aquifer, though at "much shallower gradients ." We disagree with this statement, at least on a site-specific 

basis. In our opinion, the Primary Aquifer has a gradient underlying the Chen/Scarsella PHU down to the 

east toward Puget Sound (Quartermaster Harbor). 
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We expect that there are "windows" in the Glacial Till (where the Glacial Till is absent in the upland area) 

where water can infiltrate unimpeded to the Primary Aquifer within the underlying Advance Outwash. 

Some infiltration does occur through Glacial Till, but at a very slow rate. The implication of these 
conditions is that the Primary Aquifer is likely recharged from an area much larger than the Chen/Scarsella 

PHU area. This groundwater recharge area likely includes the Chen Creek watershed as shown on the 
Chen Creek Watershed Map, Figure 6. 

Based on groundwater mapping by J.R Carr/Associates (1983, figure 3.6), the groundwater flow direction 
on a regional basis in the area of the Chen/Scarsella PHU is from west to east, as would be expected based 

on the overall topography of Vashon Island. This is contradictory to topographic controls on groundwater 
flow. However, because the upland area of the Chen/Scarsella PHU is mantled with nearly impermeable 
Glacial Till, this is not a surprising condition . What is important is that what occurs at the surface of the 

Chen/Scarsella PHU likely has no measureable effect on the Primary Aquifer. This shallow, perched 
groundwater either flows inland (away) from the GDSL, or infiltrates into the Chen Creek ravine to be 

discharged as surface water or recharges the Primary Aquifer to the south, considering the broad well ­
defined swale that occurs in the south part of Vashon Island. 

J.R Carr/Associates (1983, figure 6.13) evaluated Recharge Potential Levels for Vashon Island. Based on 

our review of information, the upland portion of the Chen/Scarsella PHU to the south of Chen Creek is 

considered a High Recharge Potentia l area and the remainder of the unit is considered a Low Recharge 
Potential area. We expect that within the upland High Recharge Potential Area this perched groundwater 

would be directed to the west, and infiltrate to the Primary Aquifer west of the Chen/Scarsella PHU. 

9.0 GEOMORPHIC SETIING 

Vashon Island was formed during the most recent ice age where a large lake formed in the Puget Sound 
area as a result of glacial ice advancing into Puget Sound resulting in the deposition of the Glaciolacustrine 
Sediments. As the glacial ice advanced further south into Puget Sound, Advance Outwash was deposited 
by stream and rivers emanating from the front of the glacier. Eventually, the Advance Outwash was 
overridden by up to 3,000 feet of glacial ice with Glacial Till being deposited directly on the ground surface 

at the base of the glacial ice. Upon retreat, the glacier scoured the ground surface creating the current 
condition of Puget Sound with many islands and north-south trending waterways. 

As previously mentioned in Section 7.0 of this report, a deep-seated landslide (GDSL) has been mapped in 
the east part of the Chen/Scarsella PHU . The DNR has classified this landslide as a "dormant, indistinct, 
deep-seated landslide." Based on our site observations, we concur with th is description, however, we 

consider the landform as distinct rather than indistinct. The landslide is very large and parallels the 
shoreline. Groundwater can exacerbate the movement of a deep-seated landslide coupled with the toe 
being undercut. It does not appear that th is particular GDSL has been formally studied . 

Based on our informal discussion with a Vashon Island geologist familiar with this GDSL, a leading opinion 
is that this landslide most likely occurred as a result of a large seismic event (earthquake). In the Puget 
Sound area, these large scale seismic events are estimated at a 500-year reoccurrence interval. For this 

reason, there may have been at least 10 large-scale seismic events since the last glacier melted from the 

area . Based on our overall knowledge of the landslide area, we concur with this opinion that the primary 

"trigger" for the GDSL was a large seismic event. 
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Based on our field observations, the current trees and old-growth stumps within the GDSL mass are 

vertical suggesting stable conditions of at least 150 years. 

Chen Creek has deeply incised the GDSL. This benefits the stability of the upland and hillside area by 

providing a "drain" for the Primary Aquifer (lowers groundwater level and reduces pore pressures) . 

10.0 HISTORICAL AERIAL PHOTOGRAPH REVIEW 

10.1 GENERAL 

ICE reviewed historical aerial photographs for the Chen/Scarsella PHU area dated 1936 (King County 

iMAP), 1951, 1968, 1977 (USGS Earth Explorer), 1990, 2002 and 2015 (Google Earth) . A brief summary of 

the conditions shown on the historic aerial photographs are as follows: 

10.2 1936 AERIAL PHOTOGRAPH 
The 1936 aerial photograph (Figure 7 - good image quality) shows that the most of the central and south 

part of the unit appears to have been recently clear-cut . The west-central and north part of the unit along 

with the steeper areas of the hillside south of Chen Creek are forested . Vashon Highway SW is visible 
west of the unit. The adjacent areas are generally undeveloped . No bare soil areas are visible, other than 

that along the shoreline, that could suggest erosion or recent landslide movement. 

10.3 1951 AERIAL PHOTOGRAPH 

The 1951 aerial photograph (Figure 8 - very good image quality) shows that the area south of Chen Creek 

is reforesting. The area north of Chen Creek appears to have been recently clear-cut. Lost Lake and the 

sag ponds in the south part of the unit are visible . A single skid trail with spurs is partially visible in the 

reforesting area south of Chen Creek. A main logging road along with numerous skidder trails are visible 

in the recently clear-cut area north of Chen Creek. This road is st ill present as a walking trail. Vashon 

Highway SW is visible . A road is visible south of the southeast corner of the unit (1251
h Place SW). Adjacent 

properties are generally undeveloped and forested . Rural residential development is present along 

Vashon Highway SW northwest and southwest of the Chen/Scarsella PHU. No bare soil scarps are visible, 
other than that along the shoreline, that could suggest erosion or recent landslide movement. 

10.4 1968 AERIAL PHOTOGRAPH 
The 1968 aerial photograph (Figure 9 - good image quality) shows that the Chen/Scarsella PHU and 

adjacent areas are reforesting. Lost Lake and the sag ponds in the south part of the unit are visible. No 

roads or trails are vis ible within the unit because of tree canopy closure . Vashon Highway SW and 1251
h 

Place SW are visible . Adjacent properties are generally undeveloped and forested . Rural residential 

development is present along Vashon Highway SW northwest and southwest of the Chen/Scarsella PHU. 

No bare soil scarps are visible, other than that along the shoreline, that could suggest erosion or recent 
landslide movement. 

10.5 1977 AERIAL PHOTOGRAPH 

The 1977 aerial photograph (Figure 10 - good image quality) is similar to the 1968 aerial photograph. No 

bare so il scarps are visible, other than that along the shoreline, that could suggest erosion or recent 

landslide movement. 

Ici c le Cr e ek E ngi neer s 1212001/092016 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Eric Chen and Tony Scarsella 
September 20, 2016 
Page 10 

10.6 1990 AERIAL PHOTOGRAPH 

The 1990 aerial photograph (Figure 11 - good image quality) is similar to the 1968 and 1977 aerial 
photographs. Considerable new rural residential development has occurred along Vashon Highway SW, 
125th Place SW and the upland area north of the Chen/Scarsella PHU (SW 275th Street) . No bare soil scarps 

are visible, other than that along the shoreline, that could suggest erosion or recent landslide movement. 

10.7 2002 AERIAL PHOTOGRAPH 
The 2002 aerial photograph (Figure 12 - good image quality) shows that the Chen/Scarsella PHU is 
continuing to reforest . Considerable new rural residential development has occurred along Vashon 
Highway SW, 125th Place SW, the upland area north of the Chen/Scarsella PHU (SW 2761h Street) and 

adjacent to the southwest corner of the unit. No bare soil scarps are visible, other than that along the 

shoreline, that could suggest erosion or recent landslide movement. 

10.8 2015 AERIAL PHOTOGRAPH 

The 2015 aerial photograph (Figure 13 - good image quality) is similar to the 2002 aerial photograph. No 
bare soil scarps are visible, other than that along the shoreline, that could suggest erosion or recent 

landslide movement. 

11.0 LiDAR IMAGERY REVIEW 

Our review of LiDAR imagery (PSLC) as shown on the LiDAR Image, Figure 14 (good quality) shows the 

nearly level upland in the west part of the Chen/Scarsella PHU bordered to the east by the GDSL. The 

GDSL is depicted as two paralleling downset benches, and an elevated "peninsula" adjacent to the 
headscarp north of Chen Creek and three or four paralleling downset benches south of Chen Creek. The 
difference in geometry of the downset benches is likely because Chen Creek divided this landform (and 
existing ravine) when it was active resulting in (or at least allowing for) differential ground movement; the 
end result being the same. Chen Creek is further incised and has deposited sediment at a distinctive grade 

change at the creek intersection with the east property line (shown as "Alluvium" on Figure 4) . An active 
deep-seated landslide would likely exhibit some encroachment into the shoreline or other semi-circular 

offshore features suggest active deep failure circles. These features do not exist along the shoreline 
adjacent to the Chen-Scarsella PHU. 

Lost Lake (sag pond) is visible in the north part of the unit. Two other sag ponds are visible in the south 
part of the unit as shown on Figure 14. 

12.0 SLOPE MAPPING 

Based on the LiDAR topography (PSLC - 10-foot contour interval), we prepared a map showing the 

approximate location of slopes that exceed 70 percent grade within and adjacent to the unit as shown on 
the Slope Map, Figure 15. 

13.0 FIELD OBSERVATIONS 
13.1 GENERAL 

Mr. Beaman and Jeff Schwartz, LEG of ICE completed a field reconnaissance of the Chen/Scarsella PHU on 
July 20, 2016 (the weather was warm and dry). The purpose of this site visit was to complete a detailed 
review of site conditions, including the shoreline and private property areas that border the east side of 

the unit. On August 4, 2016, Mr. Beaman attended a pre-application meeting with representatives from 
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the DNR (Jason Sharp and Martin Eversaul) and the Chen/Scarsella project team (John Breithaupt and Kyle 

Stutesman) (the weather was warm and dry). The purpose of this meeting was to provide the DNR with 

an initial review of the Chen/Scarsella PHU and to discuss a reasonable harvest plan considering the site 

conditions. 

Both foot traverses followed similar routes. The exception is that in the south part of the Chen/Scarsella 

PHU the DNR group opted to remain in the extreme south part of the unit where potential harvest area 

and access/yarding corridors were discussed . The area around the north end of the sag ponds that was 
observed by ICE will be avoided from the harvest plan. Our field reconnaissance of the Chen/Scarsella 
PHU for July 20 and August 4, 2016 are shown on the Field Reconnaissance Route Map, Figure 16. 

13.2 CHEN CREEK RAVINE 

Chen Creek enters the Chen/Scarsella PHU at the northwest corner of the unit draining to the south then 
turns to the east-southeast where the ravine become incised into a "V-shaped" ravine at the point where 

the creek is crossed by a culvert and road fill (abandoned logging road) at about Elevation 270 feet. The 

creek is dry at this point with no distinctive, or at least well-connected channel. Downstream of the 

abandoned logging road crossing, the gradient of Chen Creek steepens into a V-shaped ravine. The hillside 

on both sides of Chen Creek are typically more than 70 percent grade in this area . We observed a line of 
groundwater seepage on the south-facing hillside at about Elevation 220 feet. Sandy soils, typical of 

Advance Outwash, were observed on the hillside above this seepage line. Silt and clay soils 

(Glaciolacustrine Sediments) were observed in local areas typically at about Elevation 200 feet and lower 

within the Chen Creek ravine . 

Surface water in Chen Creek was observed at about Elevation 240 feet . Chen Creek enters a grade change 

(flattens abruptly) at about Elevation 180 feet where Alluvium has deposited as shown on Figure 4. The 

creek channel grad ient steepens again at about Elevation 160 feet to eventually flow into Puget Sound . 

At the time of our July 20, 2016 observation at the discharge point, the flow rate of Chen Creek was 

estimated (visually) at about 15 gallons per minute. The beach area downgradient from the Chen Creek 
discharge point was noticeably raised in a fan shape suggesting that a considerable amount of sediment 
is being transported by Chen Creek. 

We observed localized evidence of soil slumps along the seepage line area (about Elevation 220 feet) 

along the south-facing hillside of Chen Creek. We observed (from a distance while on the south-facing 

hillside) what appea red to be a relatively recent shallow landslide that extends up the north-facing hillside 
for a few hundred feet . The possible shallow landslide area was lacking mature trees and several groups 

of fallen trees were observed . 

The entire Chen Creek ravine regardless of slope (some ravine hillside areas are less than 70 percent 

grade), downstream of the abandoned logging road crossing at about Elevation 270 feet is excluded 

(avoided) from the harvest plan . 

13.3 AREA NORTH OF CHEN CREEK RAVINE 

The area north of the Chen Creek ravine is characterized by a nearly-level upland area in the east part of 
the Chen/Scarsella PHU then abruptly breaks into the GDSL pa ralleling Puget Sound . As previously 
mentioned, a localized "peninsula" of a nearly-level elevated area occurs along the south part of this 

Icicle Creek Engin e er s 1212001/092016 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Eric Chen and Tony Scarsella 
September 20, 2016 
Page 12 

hillside that appears to be a "perched bench"; this is likely a partially detached block from the upland area 
that did not offset as much as the lower hillside benches within the GDSL. 

Our foot traverse followed a trail along the seam of the upper major bench that continues north to Lost 
Lake. The surface of this bench and the bordering headscarp within the upland area is dry, with sandy 
soils, mature straight-trunked conifer trees and occasional old-growth stumps. Lost Lake appears to be a 

shallow, linear pond related to the prehistoric landslide movement (referred to as a "sag pond"). 

From the south end of Lost Lake, we continued on foot to the east eventually descending a bare sand bluff 

to the shoreline of Puget Sound . 

The landforms throughout the area north of the Chen Creek ravine are indicative of a deep-seated 
landslide (bench topography, sag ponds, prominent headscarp), but also indicate that the GDSL is inactive 

(straight-trunked conifer trees and old-growth stumps, no tension cracks). 

13.4 SHORELINE AREA 

The shoreline is characterized as a gently sloping beach consisting primarily of sand and silty sand, 

consistent as a material type of the "feeder bluffs" and beachfront erosion areas that expose sand 

(Advance Outwash) and minor fine gravel. Rock bulkheads consisting of large boulders (3- to 5-feet in 

diameter) are present along most of the private properties on either side of where Chen Creek drains to 
Puget Sound and most of the beachfront area to the south. Local areas are without a rock bulkhead and 
higher tide wave action erosion is evident at the toe of the hillside. Hard silt is exposed in the beach near 
where Chen Creek drains into Puget Sound. 

Springs and seepage were observed in localized beachfront areas. 

We did not observe evidence that the GDSL is moving (encroaching) into the shoreline area, which could 

be evidenced by beach uplift, large deposits of recent mass wasting material on the beach, or obvious 

problems with the hillside where private properties have been developed with cabins or a residential 

structure. 

13.5 AREA SOUTH OF CHEN CREEK RAVINE 

The area south of the Chen Creek ravine is characterized by a nearly-level upland area in the east part of 
the Chen/Scarsella PHU then abruptly breaks into the GDSL paralleling Puget Sound. We ascended the 

hillside from a boat ramp at the shoreline to 1251
h Place SW, then continued further up the hillside to gain 

access to the southeast corner of the Chen/Scarsella PHU. We continued to ascend through two 
distinctive benches to the uppermost bench where timber harvest is planned . The surface of this area is 

dry, with sandy soils, mature straight-trunked conifer trees and occasional old-growth stumps. The two 

sag ponds on the lower benches are long and linear, with less open water compared with Lost Lake. 

From the uppermost bench, we ascended the headscarp of the GDSL observing that the hillside soils 
consisted of sand (Advance Outwash). 
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The landforms throughout the area south of the Chen Creek ravine are indicative of a deep-seated 

landslide (bench topography, sag ponds, prominent headscarp), but also indicate that the deep-seated 
landslide is inactive (straight-trunked conifer trees and old-growth stumps, no tension cracks). 

14.0 WATER BALANCE 
ICE has reviewed the DNR protocol (DNR, May 2016, page M16-47) for suggested water balance methods. 
The DNR Forest Practices Board Manual (May 2016, page 16-48) provides a summary of typical values of 
water infiltration (recharge) that increase as a result of "forest conversion to shrub." The highest value 
is an increase of SO percent of gross annual precipitation, with a more typical increase of about 21 to 35 
percent. Another factor that is not known is the loss to surface water. For a water balance to be 

confidently evaluated, we would need historical stream gauge data from Chen Creek. 

In our opinion, none of the methods suggested in the DNR Forest Practices Board Manual are of practical 
use because insufficient data exists to confidently determine evapotranspiration (ET) and surface water 
runoff for the Chen/Scarsella PHU site . 

15.0 QUANTITATIVE SLOPE STABILITY ANALYSIS 

Quantitative slope stability analysis is usually completed for recent, active shallow or deep-seated 

landsl ides where sufficient data (landslide geometry, soil type distribution, soil strength parameters and 

groundwater conditions) are well -documented . For most quantitative slope stability analyses the 

reviewer usually has site conditions consisting of a landslide mass with recent movement. Therefore, the 
factor of safety (FOS) is 1.0 (the FOS is a ratio of the resisting forces divided by the driving forces) . By 
having a FOS equal to 1.0, the site reviewer can "back-calculate" other soil or groundwater parameters 
that are not confidently known. 

The only confident input parameter for slope stability analysis is the surface topography for the 
Chen/Scarsella PHU. Other key input parameters missing include subsurface soil and groundwater 
conditions. The lack of this data, combined with the failure condition (FOS of unity) not being known, 

allows for too many variables being "guessed." Quantitative slope stability analysis using input 

parameters with no substantial validation open up the possibility of multiple interpretations and 

outcomes, none of wh ich can be confidently defended from a current standard of engineering and 
geologic practice. 

16.0 CHEN/SCARSELLA PHU CONCLUSIONS 
It is our opin ion that the proposed Forest Practices for the Chen/Scarsella PHU can be successfully/safely 
completed . Our responses to WAC 222-10-030 (1)(a,b,c) are as follows: 

WAC 222-10-030 (1) a - The likelihood that the proposed forest practices will cause movement on the 

potentially unstable slopes and landforms; or contribute to further movement of a potentially unstable 

slope or landform. 

It is our opinion that the proposed Forest Practices fo r the Chen/Scarsella PHU has a low risk of re­
activating movement with in the GDSL that occurs in the east part of the unit . This conclusion is based (in 
summary) on the following: 
• The GDSL in the east part of the unit is considered dormant (inactive) by the USGS, the DNR and 

Ecology. 
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• Based on our site observations, we concur that the GDSL is inactive (dormant) . Our observations 
included certain identification of landforms caused by deep-seated landsliding, along with widespread 

groups of straight-trunked trees/old growth stumps and no tension cracks. 
• The most likely mechanism of failure of this landslide was a large earthquake several thousand years 

ago. 

• Groundwater certainly had a role in the landslide failure, but based on the scale (very large) and 

geometry (planar failure landforms rather than arcuate), the presence of groundwater did not appear 

to be a primary driving force . In other words, other external forces (such as a large earthquake), were 
needed to activate this landslide area . 

• Based on topographic relief, only about 11 acres of the Chen/Scarsella PHU drain toward the GDSL 

(the entire Chen/Scarsella PHU covers about 192 acres with about 100 acres planned for harvest) as 
shown on Figure 5. 

• Glacial Till, often referred to as hardpan, likely underlies most of the upland area where Units 1 and 2 
are planned . Glacial Till is nearly impermeable, therefore creates seasonal perched groundwater 

conditions that drain laterally based on topography. 

• Most of the surface water runoff from the seasonal perched aquifer overlying the Glacial Till flows 
toward Chen Creek, so much of the precipitation in the upland area of the unit runs off as surface 

water or as perched groundwater that drains to Chen Creek. 
• Chen Creek has incised a deep, V-shaped ravine across the Chen/Scarsella PHU . The ravine is deep 

enough to expose the Advance Outwash and the underlying Glaciolacustrine Sediments. Because of 

this exposure, the Primary Aquifer is exposed as a line of seepage which acts to provide pore pressure 
release (groundwater drainage) from the downgradient landslide mass. 

• Units 1 and 2 are planned as a partial harvest (thinning) with about 50 percent of the trees to remain . 
Unit 3 will be clear-cut (even-age harvest) using tower/cable methods, which is a preferred harvest 

method . Thinning of the upland area will provide some benefit with reducing aquifer recharge, but is 
difficult to quantify. 

• Groundwater recharge to the Primary Aquifer is likely by perched groundwater, flowing primarily to 

the west and south, then infiltrating into the Advance Outwash where the Glacial Till is absent. The 
Primary Aquifer likely flows to the east under the Chen/Scarsella PHU. 

• We considered a water balance and slope stability analysis approach . In our opinion there are too 
many key data input requirements (stream flow gauging of Chen Creek, subsurface geologic 
conditions including the failure plan, soil and groundwater conditions) missing for these types of 
analyses. 

These items listed above are summary of conditions observed and evaluated that are discussed in detail 
in the preceding sections of this report . 

WAC 222-10-030 (1) b - The likelihood of delivery of sediment or debris to any public resource, or in a 
manner that would affect public safety. 

As previously described, it is our opinion that the proposed Forest Practices have a low risk of reactivating 
the GDSL. For this reason, any sediment delivery or debris associated with this type of ground movement 

is also low risk. 
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The primary source of sediment to the shoreline area is Chen Creek and the exposed "feeder bluffs" north 
of where Chen Creek enters the shoreline area . The feeder bluffs and the entire Chen Creek ravine 

downstream of the abandoned road/culvert is excluded (avoided) from the harvest plan. For this reason, 

the normal geomorphic processes occurring along the shoreline bluffs and within the Chen Creek ravine 
(slumps and shallow, rapid landslides) will continue. 

Based on our evaluation, the likelihood that the ground movement as a result of the current harvest plan 

that would threaten public safety is low. The cabins and house that are located adjacent to the southeast 

corner of the unit are in a naturally unstable area . The natural erosional and landslide processes 
associated with these developed areas will continue. 

WAC 222-10-030 (1) c - Any possible mitigation for the identified hazards and risks. 

It is our opinion that risk associated with Potentially Unstable Slopes and Landforms has been adequately 
mitigated by excluding (avoiding) harvest in a portion of the hillside area in the east part ofthe unit where 

public resources are most vulnerable . The vulnerable areas include the hillside area north of Chen Creek 

that contains Lost Lake, the entire Chen Creek ravine downstream of the abandoned road/culvert and the 

sag ponds area in the lower benches south of Chen Creek as shown on Figure 2. 

Standard Forest Practices should apply. New roads (haul road and yarding roads) and landings shown on 

Figure 2 should be decommissioned upon harvest completion . The Chen/Scarsella PHU should be 

replanted as soon as practical (within six months of each unit harvested) . 

17.0 USE OF THIS REPORT 

We have prepared this report for use by Eric Chen and Tony Scarsella to supplement the forest practice 
permit process for the Chen/Scarsella PHU; this report is not applicable to other locations or for other 

purposes. Our report, conclusions and interpretations should not be construed as a warranty of the 
subsurface conditions. 

There are always risks related to slope stability issues in mountainous areas. These areas are naturally 

active geologically with respect to mass wasting, erosional and sed imentation processes exacerbated by 
other factors such as earthquakes, extreme precipitation events and climate change. This risk related to 
slope stability issues can be reduced using currently accepted prescribed methods, but the risk cannot be 

eliminated . Proper logging methods, including road construction/decommissioning, drainage and erosion 
control, before and after logging are key to reducing risks of slope instability. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted practices in this area at the t ime this report was prepared. No warranty, express or 

implied, should be understood . 

*********** ***** **** 
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We trust this report meets your present needs. Please call if you have any questions or need additional 
information. 

BRIAN A. BEAMAN 

Document ID : 1212001.rep 

Submitted via email (PDF) and surface mail (two original copies) 

Attachments: Vicinity Map - Figure 1 
Activity Map - Figure 2 
USDA NRCS Soils Map - Figure 3 
Geologic Map - Figure 4 
Surface Water Flow Direction Map - Figure 5 
Chen Creek Watershed Map - Figure 6 
1936 Aerial Photograph - Figure 7 
1951 Ae rial Photograph - Figure 8 
1968 Aerial Photograph - Figure 9 
1977 Aerial Photograph - Figure 10 
1990 Aerial Photograph - Figure 11 
2002 Aerial Photograph - Figure 12 
2015 Ae ri al Photograph - Figure 13 
LiDAR Image - Figure 14 
Slope Map - Figure 15 
Field Reconnaissance Route Map - Figure 16 

Ecology Wate r Well Logs - Attachment A 

cc : John Breithaupt, Matrix & Associates, LLC (email) 

Icicle Creek Engineers 

Yours very truly, 

Icicle Creek Engineers, Inc. 

~~,L~ 
Principal Engineering Geologist 

Brian R. Beaman, PE, LEG, LHG 

Principal Engineer/Geologist/Hydrogeologist 
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EXPLANATION 
Alderwood and Kitsap - Moderately well-drained gravelly ashy sandy loam and very gravelly sandy loam (Alderwood) or ashy silt loam and 

stratified silt to silty clay loam (Kitsap) forming on 25 to 70 percent slopes, derived from basal till with some volcanic ash (Alderwood) or lacustrfne 
deposits with a minor amount of volcanic ash (Kitsap) to a depth of 60 inches. The permeability is estimated at 0.00 to 0.06 inches per hour (Alderwood) 
or 0.06 to 0.20 inches per hour (Kitsap). 

Everett - Somewhat excessively-drained very gravelly sandy loam, very gravelly loamy sand and extremely cobbly coarse sand forming on 8 to 15 

percent slopes, derived from sandy and gravelly glacial outwash to a depth of 60 inches. The permeability is estimated at 1.98 to 5.95 inches per hour. 

Everett-Alderwood - Somewhat excessively-drained (Everett) or moderately well-drained (Alderwood) gravelly ashy sandy loam, very gravelly sandy 

loam and very gravelly coarse sand (Everett) or gravelly ashy sandy loam and very gravelly sandy loam (Alderwood). forming on 6 to 1S percent slopes, 
derived from glacial outwash with a component of volcanic ash in the upper part (Everett) or basal till with some volcanic ash (Alderwood) to a depth of 
60 inches. The permeability is estimated at 1.98 to 5.95 inches per hour (Everett) or 0.00 to 0.06 inches per hour (Alderwood). 

Seattle Muck - Very poorly-drained muck and stratified mucky peat to muck forming on Oto 1 percent slopes, derived from grassy organic material to 

a depth of 60 inches. The permeability is estimated at 0.57 to 1.98 inches per hour. 

Chen/Scarsella PHU Boundary 

Soils mapping based on USDA National Resources Conservation Service, 
http://websoilsurvey.nrc.usda gov/app/WebSoilSurvey.aspx 
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Base contour data from Puget Sound LiDAR 
Consortium (processed by ICE) 

Geologic Mapping Reference : US Geological Survey (USGS), 
Booth, 0 .8., 1991, Geologic Mop of Vashon and Maury 

Islands, King County, Washington, Miscellaneous Field 
Studies M ap MF-2161. M odified by ICE based on liDAR 
data review (hillshade, contours and slope), historica l 

aerial photographs and fie ld observations. 

500 

roximate Scale in Feet 

Qal 

Qls 

Qvt 

Alluvium (recent) - Silt, sand and gravel deposi ted by Chen Creek. 

Glacial Deep-Seated Landslide (Holocene age) - Ancient (inactive) deep-seated landslide 

consisting of displaced upland blocks forming a series of benches from t he upland t o the Puget Sound 
shoreline. 

Glacial Till (Vashon age) - A nonsorted mixture of silt, sand, gravel, cobbles and occasional boulders 

in a dense to very dense condition as a result of being overridden by glacial ice. 

Advance Outwash (Vashon age) - Massive to stratified (layered) sand with variable amounts of 

silt and gravel in a dense to very dense condition as a resul t of being overridden by glacial ice. 

Glaciolacustrine Sediments (Pre-Fraser age) - Massive to thinly layered silt and sandy sil t in a 

hard condition as a result of being overridden by glacial ice. 
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EXPLANATION 

'-( -- Surface Water Flow Direction (yellow=towardGDSL; 

green= away from GDSL); no color= toward Chen Creek) 
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Aerial photograph obtained from King County iMAP 
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CHEN/SCARSELLA PHU 

1936 

EXPLANATION 

Chen/Scarsella PHU 

ICICLECREEK 
ENGINEERS 

29335 NE 20th Street 

Carnat ion, Washington 98014 
(425) 333-0093 

SCALE: NoSc.ile 
ICE FILE NO. 

DESIGNE D:--

DRAW N: BRB 1212-001 
CHECKED: KSK Figure 
DATE : 09/20/16 7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Aerial photograph obtained from USGS Earth Explorer 
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Aerial photograph obtained from USGS Earth Explorer 
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Chen/Scarsella PHU 
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Aerial photograph obtained from Google Earth 1990 
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Aerial photograph obtained from Google Earth 
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2015 AERIAL PHOTOGRAPH 
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I-

f1ld 111r~~: and F",r,1 Cvo-. .,. r~ 
010,, 1'1~1 01 F-')1,10y 

Secon\.l Gopy-Owne f I Ct)C'J 
Tlwd Copy- Drll er I Cop~ 

( 1) OWNER: Nome 

/2) 8oun1y 

(2e) STREET ADDORESS OF Wl!LL (or noo,011 tddreul 

(3) PROPOSED USE: lX Oomee11c 
rtl- irrlgalion 
"] DeWe111r 

lndu1trlal L 
TaotWell 

Municipal L 
Otner :....i 

-----------

(5) 

(6) 

At> 1nJuoo<'.1 H6w.,..nl 
De~pened 
n1 r:nn<11tiont1d 

)< l.lo'~"d D,o 
C obio 
Rolory \...,(' 

61)reJ l 
Dr v111 

hP•d 

DIMENSIONS: D,ameter ol Wffl _& 
o __ ,._uu_d_/._cJ ...... "Y ____ ,._e_t __ l_, -'-''-" ·:',.·-.,,,.,p.e,•d .... u 

•nch"• 
_/Q~ ___ ft 

CONSTRUCTION DETAILS. 

CHlng lneld•d: 
Walden ["I 
Llnu rnlla,1,d Cl 
Th,u1ed , I 

Ptrforetlona: Yea 

Tyoe cl o..-forat0< u,..d 

Sile of p'trlortllc;n& 

-~ 
Oft.,.. tro,"TI 

D1a11 from 

() 
~ lo 

tt lo 

_ ft to 

11 
___ 11 

----~ lo 

0,1 'f' ____ si::i111z, __ ~nm_ 

Gra~,, 11•ckad . Ya/1 

hr.,.., ol1ced from _ _ 

Type of ,...,t•n 

Method of 1u1llng 1tr• f• ott 

1nm 

u Y Sl1e of 11r•••I 

ti 10 

Model No ___ _ 

H lo _____ II 

h • n 

ft 

0-.pt"i of atrtlL 

f7) PUMP: Mo,u!m,re, • ~=-- 37V 
lyp•-~~~ I 

{8) 

----~--~-- ---~-. 
(9) WELL TESTS· t'fl¥r1?~fl 1 •• ,,.,r .. 1:!."'t w•t•rlt'{•l I• •owere-1 b41c,,. •t•tte ...,.1 

w,. • c,~m:J •e1! mece:'t Y11 __. Ho If,•• by ..tiolTI? __ _ __ ~--

Yi~ld. _ oat m,ri -.with - hfl 

~eco11ery <1111~ (llr'l'IA le.k•~ 11 terc flfh•i p1o1rnp L,M&d a") (....,at• r 1.-v,1 mtttll"ed 
from ••H top to wat•, lt!tv•l) 
T,,.. 

'"'' ""• 

Oa!e ol teal 
/ 

BA1l•r t~at / 0. Qtt ,T,., w,tf· -!/ tt dr4twdo.-n art•"_ I 
o1l,,f1•1~ qa IT:~ ..,It~, 11.,..-, ael II ti Ir)' 

.4lfJli> ) 

hro 

,4- I 

T;_z.._...N,R zEwM 

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION 

Fon,\al•on: Ottcrlboe by color, chAracter, • lH ot n'IAt•N•I 1n,d •1ruch1rt1. and ,1io~ 
ttw::11.nea, Of 1~ulfer1 end 1~• kind and natura cl tf'ut mat,rl•r In ••Cl'I at,1h1m p1N!rale0' , 
wtth ,t I~~~ e1ch d'lang~ of lnl()lm,il,On 

RECE1 ,1r-, 

JUN 3 0 i~G? 

DEPT OF £ t:OLOC'i 

1--W-~""'""'-" •e-•-•11_..i __________ 1 :l Compl•l•d 

WELL CONSTRUCTOR CERTIFICATION; 

f 

I 

I 
T 

I 
f 

t/1:t f-'__ .I 
1' 

,,; yz..--­
' 

I COMtructed and tor accepl reaponatblllty for conatruchon of 1hie wall , 
•nd 111 compll1nce with all Washington well conetrucllon atanderdo 
Matotriala UHd and th@ 1nlormelion rtporled above '"" lrue to my haet 
know~o• end belle! 

NAME 

fp-£-__ _ 
(USr. ADJ r'ON4, SHU ~S IF NEC FSSARY\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 

~ 

I 
I.. 

0 
C. 
QJ 

0::: 

I Qj 

~ 
V) 

.c: 

I 
..... 
C: 
0 
C: 

I 
0 
:.:; 
ro 
E ... 
0 

I -C: 

QJ 
.c: ..... 

I 
... 
0 -"O 
C: 
~ 

I 
ro .... 
ro 
0 
OJ 

I 
.c: ..... 
>.. -C: 
(Tl ... 

I 
... 
<i1 ;: 
I-

I 
0 
z 
(/) 

OJ 
0 

I 
"'C 

>.. 
C) 

.Q 
0 

I 0 
w .... 
0 ..... 

I 
C: 
(1) 

E ..... 
i... 
(Tl 

I 
C. 
QJ 
Cl 
QJ 
.c 

I 
I-

I 
I 

File Ong,nal and Flrll Copy with 
D~artm•nt of Ecology WATER WELL REPORT 

Stort Cord N~ ?t 5 Tc' __ f) 
.:;,,;z,/.z_t= 3(:,1{_ S.cond Copy-OW11er'1 Copy 

Thwd CO!)y-DrWler • C-Opy STATE OF WASHINGTON 

(1) OWNER: Name 

(2) LOCATION OF WELL: county h.(!IC­
(2al STREET AOODRESS OF WELL (o, nearett addreul 

(3) PROPOSED USE: Domest ic 
' Irrigation 

U DaWater 

lnduslriat I I 

Teat We ll 0 

Municipal 1 ·1 

01her 0 

Adt1r••• 

(10) WELL LOO or ABANDONMENT PROCEDURE DESCRIPTION 
------ --------- ---- -----

Format .on D•tcl"ba by color . charecte(. lllt• ol meterlal end 1tn.ictura, • nd 1how 
thlckn••• ot A(\ulf111 and tf"lt k~d and n1t1Jre of IM material In each 1tratum p•l"l•lrahd. 

(4) TYPE OF WORK: Owller' I number of well •llh ot leut ooe eoll'J tor uch chango o' ln ton,,atlon . 
(ltmorethanon•l __ _ ,uTE~tA, T ~~ow ro 

Abandonsd O ~=:P:~~d ~ Method . g~gle & ~~1~:~ ~P.,_A/ ~_a,_fi,/,7,1(:S,?c7 #Atl ~ _lAr:-
Reconditloned O Rotary B Jetted ~ ~- ~ ~ 

DIMENSJ9NS: O iemelerolwelt _ _{.'.e -_-_.,..il).C. -ho•-"-"w""'~h,d ~.tJifZ c l ~S-jjj:'£ 
Drilled YZ-5. _ ,eel Depthor cooipt.to<Jwoll __{/;t-5 ft 'wL./ S.6k!'"2 (17<fn'/rJ -ar~ IJ!_L _ 

(5) 

~,1'(;"'1/ ~,(.? IT/ '#;,/ -,- &.p :~ 
~1/ ;,;~LJ ..2J/~c 6'4'T"''i-'- fu/ 

1
Yzc-(6) CONSTRUCTION DETAILS: 

Caalng ln1t1lled: - '- Diam !rum _ __Q _ N to~.!___lt 

W•lded r,( o,am . from t1 lo f't 
Line< in111ll•d LJ ----
Th<nded I I Diam from _ fl lo _ ___ h . 

Pertor~Uo~v .. IT N~ 

Type ot pertoralor u1ed 

SIZE of p•r1or1tlon1 In by_ 

perlora tione lrom ---­

per1oratlona from_ 

__ ttto_ 

- ~ 10 __ 

_J•r1or•Uon, lrOfll __ 

sc,;.,u, ; .. "ti - r c--:: - ~ 
Monulactur•r • Nam• -;/ ,.J. H _ ~ 
Typo __:5r#/!V(_e5_2.. 
o-.m _M_ __ S\0111, •• /,//_ ;,i.. _tr,:;,n, 

lllam _ _ _ __ Slot a1n 

Gravel pack•d ~ v .. ri 
Oruel pl•e•CI lfom __ 

~ _.,,o,.,_ 
No r;r S tz:e of gr• ... i 

" lo 

It 10 -

'1 to 

Sur1•~• 1eal: YeatsC NcO To Nhel deutn? // _ 

fic?Y!7't/ !fa~ Mat ... 11 UH<l 10 H&i 

Did any 1trata COt'IU n unw11bl • wale,? Y•& 0 Nos 
Type ol -11ter.., tl~plh QI 1\ t t l l 

Method al •••Jing atr•t.• on ~ 

In 

H 

- ,, 
11. 

" 

. It 

II 

(7) PUMP: M1nuloct"rer'1 Name 

(8) 

(Q) 

lfp& HP_ 

Arltalen preuur• _ Iba per aqutr1 lnct, Date 

WELL TESTS: Dr1wd~ la •m,Ql!lll water I•. v•l 11 lowered below .tal,o lav1I 
Wu• pump tut mad•~ v .. L..: Ho L J II Y" by 'Oi'oom? _ __ _ 

Yield ___ gel I min w•th ___ h . dr1wdown aner rre 

R•covery dat• (time lak.en 11 ttro when pump lumad otf) (w•t~ lfll..-el ~•••i.r•d 
1rom well lop to w11e 1 i.v,1) 
JI"'• w.1•,L•'"'• ' ';'1,r,e ~• !er Level f :mt W•t•LiN., 

Dale ot111t 

B•ll•r ta,t -LtZ--- g• /min with __&__ _ tt dra~dO'llr1i ,ner ___L,__ hfa 

Ah1ttst _ __ :;J•I 1mln ...ith atem eat 1t ____ tt "" __ __ hra 

Ar111l1n flow ---­

T1mp1r1 turt1 of ¥filer 

__ g pm Data --------

- Waa a chem,ca. 1n1t-,•l1 m1de? Yet O Mo~ . 

EGY MO I 20 (10161) f:J2ij 

£77 i;'/f/) . -

-+ r . 
I 

I - ___. 

19 Cc,m let+d . 

WELL CONSTRUCTOR CERTIFICATION: 

-L 
I 

T -

I constructed and ; or accept ro3ponstb1 lity for ccnslructton of this well, 
and ill CO(Ttpllance with all Wuhlnglon wnll const1uct1on atandards 
Materiata used and tho lnlormetl<.>n reported abovo &re truo lo my but 
knowledge ann be1tef STA Te\\'JOE DRILLING CO. 

1333 Boacoo V:.Ja,; s. 
NAMf:___ (PERSON FIRM. OR ~lj;.)'f iA, 980&5,r OR PRIW) 

Addrou A4~& '772•6771 

(S d)<ftl» ~ . . L,censaNo. 

c~~~,:clor 8 . (WEL , DAI.L EA) / h ,::;/ 
~~ui~@'i~"bn1<1 I/,-/ 

(USE ADDITIONAL SHE:ETS IF NECESSARY) 



C: 
0 
C 
0 

:;. 
('!J 

E 
lo,,. 

-2 
C 

(l) 
J: -lo,,. 

0 -"C 
C: 
('!J 

('!J -('!J 

Cl 
(l) 
J: ->, -C: 
('!J 
lo,,. ... 
('!J 

~ 
l­o 
z 
(/) 
Cl) 

0 
"C 
>, 
O') 

.2 
0 
0 
w 
'+-
0 
~ 

C: 
(l) 

E 
~ 
lo,,. 
('!J 
a. 
CV 
Cl 
(l) 
.r: 
I-

F :l (' O r lJ111 .r1 .-•. ,J F11~! CiJJ•:-, "fl~1 
l>c-par tln t:"nt " ( Erll.,>~:; 

z;;(u:/50 ~ ~ I 
WATER WELL REPORT i\µµl"•\IOJI ~Ju '/ I S t rond C'op} Owne r ·, Copy 

STATE OF WASHINGTON Permit nl,J 

(1) OWNER: Nm1e ~~-<-- Arl<lru&,!t z~ 3Y4~1'-~0,,,/u.-,,\, 
Thrrd C1,t>\ n~t11t-r-':, ("r, 1)'• 

(2)LOCATION OF WELL~~ W" !~ f/'.iJ ,.,&c;?0 ~N R~-WM 

~':Jl tn;t and dl3f.tn<:_c _!rom k.'Ctlon o r hllhdivh,to11 \.Orn~r-
--'-=..c:.,.-===-::.__ _ __:=--='-----=---=-...::.::__ __ ..::;;;=::......;_.:,:=c=:_ _ 

(3) PROPOSED USE: Do:ne1t1c ;t{- Industria l O 

lrrtrat:ton D Ti,,,t w.:1 O 

MW\Jolpal 0 

other D 

(4) TYPE OF WORK: I .w tJt-r'"I nurnr~r o' w,e!J 
f mor~ th.ion ou•\ 

N•w well pi: Mdho.i Du;: O 
Df't,p~n'"'1 C C•ole ~ 
Recon,lttloneJ O Rc,ta.ry D -----

Dcired D 
Dnvr..n [J 

Jittted D 

(5) DIMENSIOljS: Dlamct~r of wel l (.. . .. ln<ho 

Drilled /B'./ fl Depth o! complet o<.l well /~/ . _ ..ft 

-------
(6) CONSTRUCTION DETAILS: 

Casing installed: r: Diam . trom J 
Thre•J~ C 

w~hl,-c" 

Pedor&tion5: Yu D 
Type o! t:,41:-t'orator we{1 

Dltnt (rom 

' Diam from 
t '. to 

f ! l u 

SIZE of ptrton1.ttona 

~rforat!one f,·,~,rr 

perforations fr i:m· 

t>f'I lnri.tt,;1 ., from 

. In by 

ft ,­

rt t o 

f ~ \ (l 

~·crt't'n~: Ye• 7<- N» LJ / -'<'?A,/ 

t\ 
ft 

In 

rt 
ft 

tt 

M,rnu r•",l.~,.., ·• 1'une -.,../()//!"-.,>t. 
Ty.-.., _}T, f~.l~ Mudel No 

!J un, Slot o:ze ,OJ k'T.1011 ,,.Gr 'f ll to /h/tt 
Slot s..ze 

Gravel packed: Yes o 
Gra ·el place:J from 

frum ft Iv 

Surface Sf'al: Ye, 'P N, C. To what <Npth1 ! I 
Material usd in seal t7C'11,, 1ZJ.lfl I /-I!: 

1 ype ot WQter? 

Mt!hvd ol ,u!l~.a st•a'.a off 

(7) PUMP: t.fin ,•, < ·•·< N"'m• 

T1pr 

(8) WATER LEVELS: L::ind sJrt'fl\..'lc! elflv.ltion 
ttbove mean ita 1ev~l 

HP 

Stotir J.·vel / .5"C, 
Artesia·, pres!ure 

tt. below t,;p ot w•!J D•te 

lb• rer ,1u•re lr1Ch Date 
Arteiia"'I w.Jter lt controlled by 

tC•p, va!ve, etc.) 

(9) WELL TESTS: Draw,1.ow11 ls ,-mount w•trr lcvtl t• 
lowf'!re J bt!'!uw 1t.R"I~ ltvel 

Wiil'id~Jrnptf:; OHi.ct~, ·{~~r-1 1-.:,Jo Tt;e, by Ahom"' 

n dra;v1.own ar~r 

Het.,JVCr}· data (time tak.e-n u H·rc-, whf''1 pump lUl"l"f 1 
mea~urf:d frorr, welJ 1-0r" to \\at,.-~ l"'v .. ?) 

Tir,e Water Level I T11n, \Ve1t,, Lee,' f · fl"'• 

fttl /min with z_..,.... h. d;-•w,'owt~ 1..!te"' I 

ft. 

ft 

hrs 

hn 

(IO) _.WELL LOG: 

WELL l>RlLI.ER'S STATEMENT: 

I 

I 
--j 

t 

l · 
I 
[ 

f 

t-·-

I-

- i 

l 
,1J~-

This well wus dl'lllrd under my jurisdiction and thi s rc;ir.,~1 1s 
true t•) th e best ot rny k nowledge and b~lll'f. 

NAME 

STATEW1DE DRILLING CO 
. 1 333 Baa.~9.n W,ay S 

< P•i iffe rlffl1li ,o WAr"'e 8'06 6 
T/2-5771 

(Tn•< .:,r prlnl · 

AL•t1 reS6 

,s,ooJ] ,;tk .i,;k( ,@:;: 57-<-D,:e ~, 1 ... 

1
1 

Baller t .. t 

Artetlan fl-0w 

Te·nperdtU1,. ct ·.,. ~·".!r 
ii Pm D•I• 

Wu a :tie,...-.!, 1! a ,dlJ~ 1J m£!..j~" Ye:1 LI :<oJf I :JC'enB<" No. {).J.,/.£/ Date 7 .Z../ , 1i/Z--
I 1JSE t\ DDrrIONAL Elli P:ETS IY l'llCJ!SSARY l 

f.:•, 0~0-1·20 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 

... 
I 

"'-
0 
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I Cl) 

s 
V, 
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.c:: .... 
C: 
0 
C 

I 
0 
~ 
ca 
E .... 
0 

I 
..... 
C: 

Cl) 
.c:: .... 

I 
.... 
0 -"C 
C: 
ca 

I 
ca .... 
tG 
0 
Cl.I 

I 
.c:: .... 
>, .... 
C: 
ca .... 

I 
... 
ro 
s 
I-

I 
0 z 
V) 

ClJ 
0 

I 
"C 
>, 
0) 

.2 
0 

I 0 
w 
~ 
0 .... 

I 
C: 
Cll 
E ... 
"'-
tG 

I 
C. 
Cl) 
0 
Cl.I 

.s::. 

I 
..... 

I 
I 

f' :l t Or1e·r..1' .,: J F1,,. .. 1 ('1 r• \~ , , 
DP;:i.,nmc:)t .. : r . .-,, ti.1 •'.· 
S«·onr1 Copy U\\ a, , ·, t·· p; WATER WELL REPORT 
Third f'f"lr,v llnlh·r'·, ('1,J).\ 

Be,, ::i,-? and d!::itc1r.c~ fr·1m sr,.tJon or subdlvl~lo;, corner ___ __;·==--- ·----- ---- - --·-----=---·:.J:-------=;.=.---==-=-;:_;·_;;_·------------==-_.c.:..==_.=;=c.=--
(3) PROPOSED USE: Doll1C'3tlc P( Indus tr ial 0 

l:rlgat'.on D Test Well O 

Mwllclpa\ [J 

Othe• 0 

(4) TYPE OF WORK· ,.>wr,er s number of well 
• (!r r~rethanone) . 

New v.,ell )A._ Met.nod. DUZ O 

Deepened D Cable )It 
Recondltluned O Rotary O 

.Bo.,,d O 
Dri;,en D 
Jettfd D 

(5) DIMENSION~: 
Drtl\ctl / ~l/ ft 

Dlamc:cr of well t , ;r.cht1. 
Depth of com1,l~t•cl wel / ~ f,r' .ft. 

(6) CONSTRUCTION DETAILS: 
Casing installed: Dlam from It le tt 

Thre11,flc,I U ·· Dt.a.m trom tt. to J tt 

y;~e-d'Ja - t. Dl,un rr o~1 ~ N ,o L.3_ _ tt 

Perforation.,: Yes o No~ 

Tn,e of perfout.>r used 

S!Zl! of pHfo:auons 
P<>rfor•ttona from 

peC:orAtlon.a from 

r"'rtor•t1 ,f\11 fro;r 

1•1 by 

tt 
!'t 

ft 

Ill 

to n 

'° tt 
to ti. ·-----

Screens: Yu) NoO 
Ma.nutacturer'• Name 

Type .. ? . _ , . Model No ·- --:_;;fl. 

Slot a!ze / )- from /J .~ tt to / Y Y fl 
Slot atu from lt. to ft. 

Dl•m ·v 
Diam 

Gravel packed: Ye, Cl 

Gr.ivcl p.ac,e1 from 
No~ Sitto! ,,ave! 

tt t() 

Materla! u~ffi in liC.l C . , . 
11 Surface seal: Ye,)1 !'lo CJ~o wha: dC,l}thl 

Did ony strata ror,t•ln unu.sab' water? Yee 0 
T)'"P" of Wd~er? - !Hpth ot s trata 

McthcCI ot aeallng nrata ot'I 

ft 

ft 

No°'[ 

(7) PU!\11'; Ma nu r,,c t'U"r• ;,.-01011-.. --. -7;-~-1-1-r ...... ------
Typo -<).-. ~<.('0.~£.? . HI' {?'l--"· 

(8) WA'l'ER LEVELS 

Static level 9 S 
Ar1Pi1an pt t'..,'..lre 

Land-surlac~ e1t:v .=i'\ lun 
e~ve m4H•n eea lr.\.·el .tt. 

ti below top of wt:J Pal<! / ~ - / - f J 
lb.,. per •quar• lncl\ Date 

Arte1lan walf'lr I~ \01itroll~d by 
ICap: valve, etc:) 

(9) WELL TESTS: Drawctown I.I amount water 1 .. v,1 L, 
1.,wered below static ltv•l 

W~ ~ pump 1t"'·t ma1e~ Ye r No J(: If y~'\. by whom? 

~l"-12_ g,1/r.il~ wit!,__ _ _Jt ~awca~ .after hro 

RE-' overy data :t1rn(" tii.'ken a1 i-ero w hen pu1np tu.m~d off) {w11ter le vel 
rnea,nired !ran~ weU top to watr!' level) 

Time Wo:er Ln·cl T"o Wuter Level Time Water Levi! 

Dote o1 tert . 

Ball"r te«t . (:.. ~·· /min wtti, ..JJ tt clrawdown &!1u L.hrc 
Artee.!an tlow 

Temp<erature of o.ater 

I pm DBt~ 

Wi!J a ch('trura.1 anaJy,J, m•de? Yu O So~ 

(10) WELL LOG: 

Thu well wa! drilled under my jurisd iction and this report is 
true to the beat o! my knowledge and belief . 

NAME .. M.~-~ t.i. .er' _j} r:1 L:?1 .~ 
(Penon firm, or corporatlon) (T)'llt' or nt) 

to J-e?-_1 /? ,J s .a.,,._ ~L E:1~ ;::::] ·Af:j· ~RfL.~ . . . 
(Well DnllrrJ 

Lice~ No ... t:;>. 9.J C) Date / CJ - /$ , 102'/ 

(USI. ADDITIOSAL SHZl!:TS 11 Nl:CESSAR\'l 

8 F. No 7356----0S-(Rev. 4-7lJ 



·,,. On,nn,1 Jnu f'tm Cop.1 Wl\.~ 
,h-?1nmt-nt of E\ ula., _; • 
~nd Copy - o..,,.,., Cop) 
111r<1 Cop~ - Dnl lrr't Copy 

WATER WELL REPORT - /. .,,, .. ,~ N• ® I 
STAR or WABBINGTON Z.qpi/3b'/3PermJt No / C)~ '\ / I 

{l) OWNER: N Ron. fqi..tcA.Jl___ RL2, Be« 22/;i, · 8LtAJ.4n, ~a. 980T) 
&Ille ·· · • · · · .. · ..... ---- • .... .. . . .. . ••. Add~ ... . . . . . . • . .• . . . .. . . -· -· 

I 
I 

C: 
O 5) DIMENSJ?_?S: 
C: Drilled. • • . --_ -.!t . 

Ol&lntUlr of w.U ..... 69· -· tncli~. 

o.i>tb of eompi.ttd well" ·-----"· 
[~"iii!~ --- ·· --­
_]{~~--- ·- · --···--

I 
0 

+:i ra 
E ... 
.E 
C: 

Q) 
.c -... 
0 -1j 
C: 
ro 
ra ..... 
ro 

Cl 
(lJ 
..c ..... 
>, ..... 
C: 
ro ... ... 
ra s: 
l­o 
z 
I.JI 
(lJ 
0 
"C 

>­
Cl 
0 
0 
(.) 

w 
0 -C: 
Q) 

E -... ra 
C. 
(lJ 

Cl 
Q) 
.c 
I-

6) CONSTRUCTION DETAILS: 
Casing imtalled: _ Q. __ .. Diam. tni111 • _q __ __ n. 1o .. §/ _ n. 

---. 01..lm. lrOal - - It. to --- I\. 
--·· IX&M. tr'Oftl . • ·- ft. 14 ... ----- tt. ----------- --------- -

Perforatiou: Y• a He 15 
Tn,. of pvfonl# ~--·-· ---- · --· _ ·--- _ 

SIZE ol. perl~ - - ---- I.a. D7 • ---- IJL 
. ---- .... ~ tn.o __ --· tt. ie ---- n. 
--·- permnClomll tJwn --- -· n. to .. tt. 
·---~ troai "· co . ft. 

Scnens: Y•CI. H•Dj~ 
~i .. nuu.rrnr!Y~-~-------·--· 
l'sP'I --r~ . - ~ 1(0 ~, 
own. _ --- i.i.t aw . _ froe ~--- n. '° __ ft. 

Own. --· SJ,>1 a.ltt • --- b'offi -··- ft. lo ---· tt. 

Gravel pac.lu,,J.: Y• o No.(J Sult ae l?'ff'-'' . ----
cnva placed rr- ----·--- tt. llO ------ ft. 

Surface seal: \'• m No o ~ wlMII ~1 _ __,/ ... 8.,.._ ft. 
Mataru1 mild 1.o .. -.1._ __ _.11 .. ,e ... rs ... t ... o,v_ ... • t ... , ... 
Did UJ ant& c-a..laln -....W. --, Y• 0 
or,,,. ot ,ntfft - __ ---- u.pcJI DI ..,.u ___ _ 
Ml'thod ol ....U,,., atr..ia ol!-------------

(7) PUMP: ~·· H..,.,.. _______ --------·-

Type · •• ---- ···- --- -----.. w, ___ _ 

(8) WATER LEVELS: ~.:"~ .. -r+YrilJt.l'-
,uuc tn,t -- 55 ___ tt ti.i.r. iop ClJI ..u O.U~~-

V\fflU> ;,r-utt ---··---lbe. pe aq1111.z-e, IDdl Datil .. ·----• 

----·-----
9) WELL TESTS: 

N.a • pump tl";t m.Jlda? Ya 0 

Onwdo'"' la amowil •111# 1 ... .i ta 
Jow•r«I ~,.. .uuo 1.....i 

No II. U 1•. bt Whom, ..... _ -·· ·---­
h1'1. 

----- ----- - ·----- -·------
<«overy d•t• ltlme lolkea u ur<1 Wllffl pu~ t-.u,,ed r,ff) (wot« lava! 

mou~c.d l rom ..,,.u t.cp to • tu hv•IJ 

T,m, w .... _:~• ! n- wo,~ ~~·J .. --~~-~: .:~·-~~:.7.:\ 
•./20 180 •• _.·. )-,d.loiii_·· . i~ .1 f':·,p;J1);·--"-·"·-· 

(1.11 .- o' ttt J, '/' l.. 1 :, 
J.>J!or lNt ·-·-. -UIJmlD ,..IIJL.._ __.n dnW6owtt a.lt<H-----AN. 
1r:ro1= How ---·-·-- __ IP.la.. Datt----· . 
ro.,,;,ent"re ol ,ntu __ '"' .. • cli,nnlesl U\&!J'll!a cw,,;!4t Y1e O No -rJ 

~--_____ 66 __ 18-l_ 

__ li.rudpan. 90 

___ .fU11t.J,t Aa.rJ. ----==-----~ 
--------------------~'---·----· 

='i!ii(li.l.~~~--{/5.__j. 

=-=--fr-BfrN {70 k}15 t? __ --­
~:.__t;.'f..f). 0525[) =Ilf---~------
-------·----------'--~' -~)--~.;;7 

---1---- ----
--- ----------------------+ 
-------·---- ------·---+----+----
---------

-----------4--
-·-·· ------------------- ---
~ -~:;:J!L'~1~ .¥f -~::;,;-;::::s-P.cL _·:;;~ 
WELL DIUU.EB'S STATEMENT: 

Th1o Wi!lll waa drlllec.t und«r m7 jurlsdlc11on and t.hJI r~ 11 
tr~• to the htfl of my ~owled.It and belltf. 

NAM?; .8<?JL §~ .... P~ .... .Co_~ .. .. -............ ----
• .._. Im>. or eof"POl'*tlonl IT)'p,e ar prlaU 

Addrlt. lfJ,J2't5...!.~J.~--~-'.~-1 .~'!:.~1 .. }§l!.~ _ 

[ S14no·.'J ~i~ -h..;.-/.?,;,7

//_ ______ ··--·· _ .. ... :,:-;~.r; ·· 

U,ui,s! Nu 'f68 . 0.,1, ,1"9,- ~ ··--, LO 8() 
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. .: ' W. ~/NE .51."( . .3~; l"l'/P 1.2.lv',, 

L.t.I1d Stirvr,;_or~:, .~•rt;;j.f.J.c&.t~:/ . ...'. ,,.~ .. : ~ 

This •ho , plu. co;~ ,, .. J.~· r:cp;Jo;,t.• · ... : 
•aan,ey 112111'- -·me or ·u. · s";;;· d.1:•ction 
in confonaanc• 'th t.11 1 ~e 'J.relbttnts ot 
appropr!•t•; ii tat• o h'm y ,t:'aHte-an.d 

(h ~k'd~nknce.. .-· , .-/.__·. ' ·, . '.'.,. :·· ' 
0 J. 

: , }ll4•p; en Frle1n Vault · •. -
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l'l,t Ort,onal ant.! flr,st Copy \1.1:h 
Departm~nt of Ec-nloK,Y 
Second Copy Owner·, Cop y 
Third Copy - Drilkc's Copy 

WATER WELL REPORT 
STATE OF WASHINGTON Peim,t No 

()) OWNER: Narn< .l '' l: ' j_'·c':.:·11 " ____ _:.A:..cd,1rH, 1 
\. • 

I'() ;•: ·A ~1u ~-- t n , '· • 
r, OlJ 

-
(2) LOC'ATIO~ OF' WELL: ~?j :) ·,·f:. '• 

1:·.1 
1 1. Se r, 

~r1 
~ . 1· ''2 >: R 2!',W M 

(:l) PROPOSED USE: Dom~&ti~ [) Lnchl...•lrl.ill 0 

trrtg .,tlon O T~,t W• I D 
Mur.Jc1pal 1J 

flthtr 1§ 
---- ·---- ----

(4} TYPE OF WORK: ~;t:.:;r~ r~~1.;~;1ev/ well 2 
New we ll Q{ :\iethm1 Dug Q 
Dee;,entd n C•ble ~ 
Jlecon 11t101, ed C Rotary [J 

Bored D 
Driven D 
Jet1"d O 

(5) DIMEN~tp6s: 
Drilled · ~ {l 

6!1 
Olrl>n'i~t~r of well 

Depth ol cor.1plet~u we ll lu.6 !I . 

--- -- ----~---------- ----
(6> CONSTRVl.'TION DETAILS: 

Casing installed: 6 · Du,m from 0 It to 140ft 
ThrU"•d C-J D.I I !ron: ft tc-

W~l<leJ ;I} D1a:n !'rum fl to 

Perforations: Ye> r :So~ 

Type a! pertorator uged 

srzr 01 p('("foratlon.~ ,r, b•, 

pe:!0:-atlon.1~ rem":'\ ft to 

p<erf•H~\I n.9 !ro:"I" It to 

pt-r!orattons ft arr /• t:, 

Screens: ve1 Z) No c , 
Mariul,lCl'Jt'e(& NL'l:e J Q,'.._.Y)-; 0rl 
1-,,.,eSt::...ir.l :.s~ _;:;c ,;.l Mork-] No 

Ui,l'H .,., Slot ~::. .. ,- 1_ b tTOl'T 1 1 0 ft l,. 

Dltim S1ot s. 1ze tl to 

Gravel packed: Yes u 
.. r Id l • 1 1 

Surfan~ seal: v-s :ti Nd n 1c, 1.ha ,·oth? 18 
Miltrnal u,e~ ,r. ~e1J l:;. ::-1. '.i 0:1 it 0 

Ye, ( I 

Tn.Je of w.1+~r" 

M(1t ,d ot 5~d :.,~ str a t.1 of! 

It 
ft 

ln 

tt 

tt 
tt 

fl 

ft 

N o M 

-··-- -----· 
(7) Pli~fP: M,cui,•lqr,r'a ~&me }:::nrs 

Type ).fb r', D 2 i-~ )_ e I! I' ., /!;. 

(8) WATER LEVELS· 
1.3.: 

Land ..... irf<t' .,. ,.Jev1tlon 
atoc, ft r",ean ""a llf"'Vf't 

f: b.f'!o""' l')p of well D.ate 
Pl~ pt:1 ~qu~ re Ir.ch Datt 

fl 

11/8/83 
Arti'fi . .ar: •-'"E>i..'l..!rt'" 

Ar!P...i,d"l watt.-r 

(9) WELL fEST~ · 

con.tr L~ by 

Dr . .J.1 l,n.,,~ 1,. iilmoll11! w ~! 1'" !e·:~1 Is 
J,1·..:•·rtd r.-hw ")1.,.. t ,, It", eJ 

,~ . 11) "" t-., ...... ,..(\ff'.,M-1.,:·is 
(t ctr.1•,\. ! :1W/ .ifl('" f 2 

( 10) WELL LOG: 
Formation Detcribe Oy colnr , character, s-t;;-1:' of malt:'nal anrl .stMJctu,e , a11d 
•hot..i.1 thh.~k'te .u of ilQUt/tr.'i and th.£ ktnd and noture of the material tn euc h 
5Cratum J1ttn.et.ratcd, with ac Jeasl or1e cntriJ for ~ach change o/ Jormatt-0TI . 

MATERIAL - -- ~ fHQM fro 

S..:..r.'.:iy ·:
1o;J s ,:1 i l 

'1'' :.z·n. ,. 1-: -, . ·1 
l..i - • 'h 

z..·n:-rr .. ~.,Y'ILd 
i~ 1d ;_.r 1 :: _ [ ·}c __ 

:r ':'~m. l'..rI11:lc-~, ~ill 

~I,.')...:::_ -L~..._ .l v 

Compittcd 

WELL DRII..LER'S STATEMENT: 

1, 1 _Q _ 
") ~-so - T 

1 

1 
~ 

_I 

' 

:: () 
76 
1:)2: 
l :)') I 
. ~. , ,. 
--, 

'·: ( ' 
•Fr' .•_. 
~ •I I 

[' 
.J 

-1-

--i 

76 
l o? 
l .') "J 

l}'. 
1 '(6 

(5) I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 
:.:., 4. Thi• well was drilled under my iurisd1ct1on and Hus report is 

true to· the best of my knowledge anc bellef. 
I 

he,•cver,; dat:J , n P talt.-· 1:1. zer::> v.ch~n fJ'.l.l'li' 
rr es~·.Jrf' I t1 r,rr. 1.1.. ~11 t'), 1., w,,tf' lr1, ~, 

I PT\·' 

0 

fJJ.Her t"st 

\A, HtT j "•·d 
l ·: ~ ~: 

,, 
'• 

......... ... 
, ... ! 

11/ 

\ rte&L.9.n H, w 

I '' "··--- (• -, 1·1 ,, 
l_.L.; 

T1~ne \.\-'att"" !Av"! 

t ciSC'C 125' 
NAMC: Horris. )rillin.~ Go. 

(Per.on, Mrm. or corporation I 

Add·~.s (?~lYIJ ~~~~~:j/• ~ .. E~•, '.~{,y;-1';;~~/.~!) 

I Slgne•.l J ',Mr 1ur..v-r , '- ... 
W,ll D,11., 1 

Ucense N C. '.27 Date l.1/l.', 

I 
I 
I 

1 lhC AUOITlCNAL SHJ!:J:'l"S 11 NU.!..."SAI\Y 1 

I 
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File Or:innal ~nd FJr,,t Copy wl:c 
Dcpartmtn~ ct Eco)o.,_"Y 
S~cund Copy - Ow:1cr'!; Cop,y WATER WELL REPORT 
Th1~c1 Copy Drll:~r19 Copy 

Perm..t No 

_ Adllr,..a,6;1--J ~J_~;rA_ (k.J;;'.l':-1 'k~, <!J&'CJIJ 
_ ,... J,")h, 4"'*"1 ,, Sec.,, T ~.:i N. R .Z£w M El~~ S1Vfy-

(3) PROPOSED USE: D0me6l1c }l, Jnd u.'itrial D 

frrlg.i\lon n Test Well D 
Munk,pal [J 

Other D 

( 4) TYPE OF WORK: ~:t:~~r~ 7~J;;,t'~~c0
/ well 

New well ~ Method Dui l 
Dttpc,;•d [l Cable M.. 
Recondltlo~•,I lJ Rotary 0 

Bo~ct C 
Drh•en D 
Jetted 0 ----------------

(5) DIMENSIONS: 
Dr!llect / / ::J.._ ft 

fliRmNer ot w~II 

Dl'pth. of COOIL,J} ll" tf d W~;l 

tnchH 
ti . 

------------
CONSTRl'C'I'ION DETAILS: (6) 

Casing installed: t" Dia~n f,om <' 1· to /o, tt 
'Plr<bGed O ' Di.r.i lrom ft lo fl 

w,ue_~ ,. n1,.m, from ti lo . ft 
-----

Perforations: Ye, 0 r;o,a. 
Type ut perloralor used 

SIZE oC pcrtoroUOM 111 by In 

pe;foratlonB from ft to fl 

pfn'orutiuns ln.,r" tl to 11 

pf!dor11.t\ons trom ft ti, ti 

Screens: Ye• ~ Nu o Jvf 
Manula~tu~·•. Nf,"• "'~?"'\. 
Tyi.,,: ~ Model No 

o,,.m ~ 1' Slot a'.ze ,O/' from /IJ.J It Ul /Ii_ ft 

D loi: fr or- 1: to 

Gravel packed: Yes o 
G rJ·.,el p~aced Irorn 

~ :> [}+... S1zt" or gravel 

rt to 

Surface St>al: Yes Oil Nn £"1..,.1 Tl~ wnhats; .} <lee1pth' 

!datrnf.! us~~1 in o:i;p1! /.~ 

Din ,.n1y str.ita <'o: tmn unw::nbl" Wdter? Ye,& 0 
Typr- ot w11'Pr1 Diepth of £tra"a 

Method ot r;e..J.1:-ii strat~ off 

(7) PUMP: Manufuc·t·JcPr'• I;err.e 

Type 

l.,11 rt •,.ir!,i.._ • ('!1"\~1~1011 

HP 

f t. 

. ft 

ft 

No JI 

(8) W,\TER LEVELS · 

9¥ 
obov<· n,,..11 !'If", lt'vr~ Ct 

Ar~.:~J .1'\ ~ : t:1t\\Irt 

Art4"'\la•, ..... , !('r 13 

(9) wn.L TESTS: 

(\ below tnr o l .. ,;i DAI •· /(} - 1 '/.j' .J 
Un per &Q 1111 pt- Inch iJ.,tr 

rJJ\lrollcd b;t 
I ~.MP, \ nhtc f't C') 

:)ta.-nov.n is ;,.mc,t,;n! water Jevt t.11; 
h•-,1,:ert-d br-:\,"' 'ltFtt, I~ .·t"I 

,\\-l., 1 ,~urnp t~ r r."...1de? Ye! ~ Nt. :J 1f ) c h} wh,.n 7 

Y,e j Mil m r, w\tt", 't jr~ .vc!own i!fl~r 

H.eL'OVl"ry c1d\a (Ume tdli.:en as zero wr.cn pun,;, turn~ ... off) (9"' ter- 1,. •, e l 
rnea·;~i .. ~d r,om well top tu wat~r level 1 

n .• t-.· ,., t u•.:; t 

B.d!C"; tf"'!t (i* 
A,tt-,lcrr flo~· 

(&) n-·Ht With 

W,1 ttr' Ltuct 

1 tt Jrow,k·,4.r, d~er j___ hr, 

r r m nw / '1 - I ,. - i .J 
1',,n, l ,~ r,Jh.1:-r or v. .;tt"- ~ 9'" WJ.,;; .a chc.nlr,1 An.1ly :U, r,tn·l.-:7 Yc1 U No J{_ 

(10) WELi, LOG: 
f'orm~rion D\!1cribt by rotor, charni:-rer. s1:,• OJ mutentrl ,itt d H r YC":u:"t', nnd 
1'1ot.t.' ( '1tc.L:"l~~ 1 of C'1U\Jtr\ nn,1 f~e kir:'1 r:.-id nJtur~ of the r .a<trta l tn t ac>\ 
JCratuni pvrictrot1.·d. wtel\ c:r l("a.st 011t' t n< r!I for ('a<.·'t rhano(' of forn1tHlm1 ?J;~~u -::-~-T ~:-;l -r-;0--
---~ ~r ,A;L..t/ _· -3 -_ -_iP-

-~ ~~ ~ -
~ -...........,o,t~L __ 

. ~~1~'7----:td/ 
:--w~-Y~~ 
-~ 

~~4 
~~/~.J;:,. 

le> .3 0 
~') .3CJ 

I 

' dCJ :'I~ 
J~-~:c-o 

&.-~ :/07 
I 

_µiZ i/b~ 
i I 
t---::- I .,...,_..Jt· \-

. .'-.j-.·\\1. 
L' - L 

•,\ 

I r 
I 
I 

I ] 

Wori< ,u, r t• 1 /d -/ ~ . 19 iJ COflllHdt\.! /() - / 't 
WELL DRILLER'S STATEMENT: 

Thi~ well was drilled under my Jurisdiction ~nd th is r eport is 
true to the best o! my knowledge and belie f. 

NAME 11<'.lfis .o;.1i.Ji1~ C~, 
(P•"on ~rm, <'r corporati.fi) (Type or pr,n\) 

- ,"') '"'$~ 
Address J..!J ~ :;: .. /.2..l-~ ,J,f, R£'17o.},,, Jai. 

(Signed] A Ill m~ 
· ·~- (Well Dri\1-,rl 

License No Pl .J 1 Date/~ 3t:J 1gf j 

!USE ADD!TlCNAL !!H)!;i"l'S IT Nr.c:ESSARYI 
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Alt Or1gln. ai'!d Flr11 Coilr wilh 
0.p,11'1mtst of Ecology 

'2.2-2-3loF -/ \\ · 
fc f;{l lf rF. fn) [ f S1ar1 C.nH+o. {d_f 5? 3 I 

1_c 
11 

• · ·wt.., ER WELL REPORT UHIQ~WELLLO. -
S.CO,,d ~y - 0...... 1 Copy 
Third Copy - 0,111., ·1 Copy 

(1 ) OWNER. -;::-A!(~Z( Iv zzt~ STATE or WASH INGTON Wt• RI ht P9fmll No. 
g - ---- - 7'" -

(2) LOCATION OF WELL: C:,,ur~ L v-:$7 
(2a) STl1EET ADDRESS Of WEll r"' - lllr-1 ____ _ 

(3) PROPOSED USE: 'f- Do,ro9t)c 
lnlganon 
O,,W.n,1 

Ow~r·s numoo- of w,;1, 
{ t mora than one} 

l•,c,,t-" 

Teti! Y.,,i,U ·-

N-wel' ~ 
Deepeneo 
Rd<.l.>.-.dfl o•,oo u 

~'?lt'oo Duo' 
Ceb!o [ J 
HOil!')~ 

(5) D1ME~IONS: 

D"'1 ~z._.J 

(6) CONSTRUCTION DETAILS 

C.1lng 1,,.IIRlld. {q_ Q1a,,, 1T01' 0 --Wllided u Cam l'rom 
U-lntlai""'[, 
Th,,)a,:lo(,j r Dillrl f"'orr 

"-rforll11ona YN H - No Y 
T ;p,, of perfarscor UMd 

SIZE: o< per1oratlons 

j)tt'fora~ions lrQ"t' 

oec10i&tlJn:, from 

Gr11-.e1 pec:ud · "v;,-[J 
Grav()! gloced from 

Typ, of Wlle<"I _ 

Mer'10d 1..,f Bf!aJln,g atr«•_. ~ 

Nc0 

[7) PUMP; ~anul8t.·lif~r·s Namu 

~ tc 

ft to 

h to 

S,ze oi gr311<>1 

N. to 

h to 

N !O 

h :0 

'9411 l.:'1~ _) 

()tf,,, I_J 

f!/p 

T~ r-1µ 

(~) WELL TESTS: DrdMlown •• amo0<1'. w1ti,r lo"9l i, low..-ad t,ek,...,. .Utlc -

WMOP,T'plest·nl!de? "••LI No~, NylHl.bywno,,,., 

y..,,<1 ga n,ln w,1' '1 ch...io..n alter----

!f 

~ 

h 

le 

H<lrovo,y data (limo UWl<18" rnn ~n pump 11,rn.fd cl(J (111at~r level n11,e.wrtod m,m­
lop I,) wa!.er lewr1 

r1fl"lil Wat.,~· Tirne Ws1sr Lhel Til""lil Water LeYllif 

DatBO~ ( 

Ba 'o< llNII /).__ gal 1m"' lf<'T':h 2Q ___ , c1,~ ,•e _ tn 

A,rte,;r ___ ~"' m,n "'1!h stem '8181 ~ l,:ir _____ ~"'-

~&JICW 

Tom:,.e.,1111,e cf WIJ\Br 

g D f'l [;018 

T 22- ,., R 

(1p) WELL LOG or A8A .. D0NMENT PROCEDURE DESCRIPTION 

f'.'.or:na1bl: Dn:rlt,., by~;;-.~~~ of mafor~I srd stlvciYl"9 and show ihidr"fl.5 ~ IC U~~ 
a/Id the kJf'C t ncJ n1''Jre n' t"'4, materlal :n ea.ch '1/l'um pe~frtled_ .,.h 11 ~u1 Ol'\d Orl11' tor u ch 

_"-" .. _1>J00_1,_1:_ro_""'_· !~n- _ __ _ --- _ ~-~-- ----

WEll CONSTRUCTOR CERTIFICATION: 

~F~"/%e~oa~--#s~ .,91/ 
(USE ADDITIONAL SHEETS IF NECESSARY! 

Eco l0<;1y is an Equal Oppor1unity and Athnnat1ve A<-~ion employef' For spe­
cial accommodation needs, contact the Water Resources Program at (206) 
407 6600 . The TDD number is (206) 407-6006. 
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