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Lewis County, Washington
Project No. 1403014.010

Introduction

Vector Engineering Inc. (Vector) is currently providing engineering services for the Eagle Cliff
Northwest, LLC (Eagle Cliff) Mine (mine), located at 451 Mandy Road in Toledo, Washington (Site). The
mine is an active gravel pit located near the Cowlitz River that was originally permitted in 1992. The
mine was purchased by Eagle Cliff and the associated Reclamation Permit was approved for transfer in
2012. Eagle Cliff is proposing to expand the active mining area from 20 to approximately 30 acres. As a
result, Vector has engaged Landau Associates (Landau) to prepare a hydrogeologic assessment to
evaluate potential impacts mine expansion and reclamation activities may have, if any, on local
groundwater flow. This technical memorandum summarizes the site geologic and hydrogeologic
setting, surrounding land use, mining operations, and proposed mining expansion and reclamation
activities, and provides a general discussion of potential impacts mine expansion and reclamation may
have on local groundwater flow. A vicinity map and site map are presented on Figures 1 and 2,
respectively.

Land Use and Zoning

The Site is located within two parcels (Parcel No. 012524000000 and Parcel No. 012487002002) that
total 56.95 acres and are zoned Agricultural Resource Lands by Lewis County’s Geographic
Information System (GIS) Web Map website (Lewis County, Accessed February 21, 2022). Adjacent
properties to the north, south, east, and west are also zoned Agricultural Resource Lands, and parcels
located along the Cowlitz River further to the northeast and west are zoned as Mineral Resource
Lands. The area along the south side of the Cowlitz River that includes the Site is designated as a
critical aquifer recharge area (Lewis County). Surrounding land use generally consists of rural
residential and agriculture land, with what appears to be an active surface mine located
approximately 0.4 mile west of the Site. The surrounding property is generally unpaved except for
public roads and private drives. The nearest commercial development is located approximately 0.4
mile southeast of the Site, across US Interstate 5 (I-5).

A review of well logs available online at the Washington State Department of Ecology’s (Ecology’s)
Washington State Well Report Viewer (Ecology, Accessed February 21, 2022) indicates the nearest
domestic well is approximately 0.18 mile south of the Site. The Washington State Department of
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Health (WDOH) Source Water Protection (SWAP) mapping program (WDOH 2020) identifies four
Group B Public Water Systems in the vicinity of the Site. One system is for a well located at the Site,
one system is located approximately 0.4 miles to the west on property containing a surface mine, and
two systems are located approximately 0.4 miles to the south and southeast near I-5 (Figure 2). No
wellhead protection areas for the Group B wells overlap, and no offsite wellhead protection areas
extend to the Site.

Geologic and Hydrogeologic Setting

The Site is located along the Cowlitz River approximately 3.5 miles southwest of the town of Toledo. It
lies within a region referred to as the West-Central Lowland, part of a structural and topographic
basin that includes flood plains of the Cowlitz River (Weigle and Foxworthy 1962). The Cowlitz River
has its origin in the glaciers, lakes, and streams on Mount Rainier and the Cascade Range to the east
and northeast and drains approximately 1,300 square miles of Lewis County. The Cowlitz River flows
west and southwest from its origins to the town of Vader, just west of the Site, then turns south
where it continues approximately 25 miles to the Columbia River.

The Site sits at an elevation of approximately 80 feet (ft; North American Vertical Datum of 1988
[NAVD88]) and is bounded by the Cowlitz River to the north, northwest, and northeast, and to the
south and southeast by Foster Creek and an elevated ridge that rises approximately 80 ft above the
Site. Regional topography south of the Site slopes north to a flat bench along the south side of the
Cowlitz River where the Site is located.

Surface geology, documented in the Geologic Map of Washington Southwest Quadrant (Walsh et al.
1987), accessed through the online Washington Interactive Geologic Map hosted by Washington
Department of Natural Resources’ Geology and Earth Resources Division (WDNR, Accessed February
21, 2022), maps surface geology at the Site as quaternary unconsolidated or semi-consolidated
alluvial clay, silt, sand, gravel and (or) cobble deposits. These deposits are locally underlain by
deposits of siltstone and sandstone of the Cowlitz formation, which is present in outcrops
immediately south of the Site and to the north across the Cowlitz River. The Cowlitz formation
underlies much of the West-Central Lowland and is considered a dense, much less permeable unit
than the upper unconsolidated deposits that border the Cowlitz River.

The U.S. Department of Agriculture Natural Resource Conservation Service (NRCS USDA) Web Soil
Survey (USDA NRCS, Accessed February 21, 2022) classifies near surface soil at the Site as Newberg
fine sandy loam, well drained, 0 to 3 percent slopes to a depth of 5 ft. The deeper portion of the unit,
between 1.5 and 5 ft below ground surface (bgs), is characterized as containing approximately 84
percent sand, 9 percent silt, and 7 percent clay. Well logs on file with Ecology document topsoil within
the upper 2 to 4 feet of the surface, underlain by a mixture of clay, sand, gravel, and boulders
between 5 and 45 ft bgs, which are in turn underlain by a hard sandstone or shale, which is consistent
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with the outcrops documented by WDNR near the Site. The well logs document depth to water within
the upper 20 ft of the ground surface, which likely fluctuates seasonally and in response to changes in
water levels in the Cowlitz River. The location of the domestic well logs on file with Ecology are shown
on Figure 2, and the well logs are included in Attachment 1.

Mine Operations

On January 26, 2022, Landau conducted a site reconnaissance to observe site conditions and mining
activities, and to discuss the planned expansion and reclamation activities with the mine operator.

The mine is a gravel pit operated by L Rock Industries (LRI), which has mined alluvial sand and gravel
alluvium in the area for over 25 years. LRI intends to expand the pit to the north and northeast by use
of tracked excavator and skyline excavator methods. Eventually, the pit will also be expanded towards
the southwest corner of the property.

A rock crusher and wash plant are located immediately southwest of the pit. The wash plant is
supplied water from a groundwater well at the Site, presumably under the permit exemption statute
(Revised Code of Washington 90.44.050). The wash plant discharges wash water, fine sand, and silt
through a 12-inch-diameter corrugated pipe along the south portion of the pit. Except for the final 5
ft, the pipe is covered with material typically consisting of topsaoil, silt, sand, and gravel that was
brought to the site when clients picked up aggregate. As the discharged material from the wash plant
accumulates in the pit, the discharge pipe is extended and covered, leaving the last 5 ft exposed.
Additional pipe is anticipated to be added at a rate of approximately 40 to 60 ft per year. When the
pipe approaches the southeast corner of the pit, the pipe extension will be reset along the south side
of the pit. At the termination of the permit, the discharge pipe will be removed from the site.
Reclamation will be minimal due to the ongoing mining operation.

Currently, LRI’'s mining operations extend down to approximately 30 ft bgs, to the top of a denser
sandstone and interbedded siltstone unit of the Cowlitz Formation. LRI intends to continue mining
gravel to this depth before considering deeper excavations to the permitted depth of 50 ft bgs. The
LRI mine operator stated that the water level in the pit typically drops about 6 ft from the wet season
water level highs to the dry season water level lows and indicated that the bottom of the Cowlitz River
appears to be at approximately the same relative elevation as the bottom of the pit. A grain size
analysis of a sample representative of the native gravel collected during the Site visit indicates the
material classifies as a sandy fine to coarse gravel, with less than 1 percent silt. The grain size curve is
included in Attachment 2.

1 Well log locations are imprecise and are typically identified on a % Section basis or using well addresses, where available.
Ground surface elevations at well locations are estimated from Google Earth.
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A large sewage septic system is located on the adjacent property east of the Site. This system services
the Gee Cee’s Truck Stop located approximately 0.6 mile south on Foster Creek Road and includes a
drain field with a design rate of 14,500 gallons per day (gpd) (WDOH 2020).

Conceptual Site Model

The information discussed above describes relevant site features related to surface and subsurface
conditions that can be used to develop a conceptual model of groundwater flow near the Site. The
conceptual model illustrates the physical processes that control groundwater flow and provides a
basis for understanding how changes in site features may impact hydrogeologic conditions.

Based on the information described above, shallow groundwater flow beneath the Site is interpreted
to occur within the unconsolidated sand and gravel deposits that are present in the upper 30 to 50 ft
of the ground surface. The presence of a denser siltstone/sandstone unit below may act as a less
permeable boundary, which suggests that groundwater flow occurs primarily in the upper unit.
Recharge to the Cowlitz River likely occurs from surface runoff and from the shallow groundwater
flow during certain times of the year depending on seasonal groundwater and surface water levels;
therefore, shallow groundwater flow beneath the Site is interpreted to flow northwest toward the
Cowlitz River.

Due to its depth and location near the Cowlitz River, the mine pit and operations temporarily
intercept groundwater flow within the upper unconsolidated deposits that would normally discharge
directly to the Cowlitz River. The pit acts as a localized intermediate discharge point of both natural
groundwater flow and groundwater pumped from the well for mine operations, which is illustrated by
groundwater flow lines in the immediate vicinity of the mine pit being directed towards the pit (Figure
3). Groundwater flowing into the pit would then discharge out of the pit through its down gradient
(generally northwestern) boundary, where it will continue to flow within the unconsolidated unit and
discharge to the Cowlitz River. The impact of the pit on groundwater flow diminishes with distance
away from the pit, as shown in Figure 3.

Impacts of Mine Reclamation and Expansion

Mine expansion is planned by extending the pit along the north, northeast, and southeast boundaries.
The result would increase the pit area from approximately 20 to 30 acres, resulting in a larger water
storage capacity for the pit. The increased storage capacity would likely result in additional
groundwater flow toward the pit, which would then likely result in minor additional deflection of
groundwater flow towards the pit. However, due to the permeable nature of the gravel deposits, and
because the water level in the expanded pit area will be consistent with current water levels, impacts
to groundwater flow from expansion are expected to be minor.
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Mine reclamation includes the discharge of wash water and associated suspended fine material from
the rock crusher and wash plant back into the pit via a 12-inch pipe, as shown in Figure 3. Due to the
small percentage of fine material present in the sand and gravel mined from the pit, and because soil
or rock will not be backfilled into the pit for reclamation, mine reclamation activities are not expected
to restrict groundwater flow and are therefore not expected to have a substantive impact on local
groundwater flow beyond what has been occurring historically.

USE OF THIS REPORT

This Technical Memorandum has been prepared for the exclusive use of Vector Engineering Inc. for
specific application to the Eagle Cliff Mine Site. No other party is entitled to rely on the information,
conclusions, and recommendations included in this document without the express written consent of
Landau Associates. Further, the reuse of information, conclusions, and recommendations provided
herein for extensions of the project or for any other project, without review and authorization by
Landau Associates, shall be at the user’s sole risk. Landau Associates warrants that within the
limitations of scope, schedule, and budget, our services have been provided in a manner consistent
with that level of care and skill ordinarily exercised by members of the profession currently practicing
in the same locality under similar conditions as this project. Landau makes no other warranty, either
express or implied.

This document has been prepared under the supervision and direction of the following key staff.

LANDAU ASSOCIATES, INC.

s 5P

Tom Briggs, PE, LHG
Senior Associate

Lance Levine, PE
Senior Geotechnical Engineer

.—"/E";\-‘;.g;
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Select Well Logs



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

WATER WELL REPORT

Original & 1st copy - Ecology, 2nd copy - owner, 3rd copy - driller

EcoLOCY
Construction/Deconunission ("x” in circle)

Construction

Decommission ORIGINAL CONSTRUCTION Notice

lv" 50 e ﬂ of Intent Number.

CURRENT

Notice of Intent No. W-186088

Unique Ecology Well ID Tag No. AKR-708

Water Right Peffnit No.

Property Owner Name. Randy Wallace

D Maunicipal

DOther

PROPOSED USE: [P Domestic L] Industrial
I:IDeWater Dlrrigation [Jrest wel

Well Street Address241 A. Foster Ck. Rd.

City Toledo,Wa. County; Lewis
ITYPE OF WORK: Owner's number of well (if more thanone) EWM circl
. . Location N-W. 1/4-1/4 NW. 174 6ec35  ryn 1l p2W. carere
mNew Well DRecondmoned Method: DDug DBored D Driven or one
[IDeepened cavte Rotary [ ]Jetted - R wWwM
- E ! Lat/Long: Lat Deg Lat Nlin/Sec
DIMENSIONS: Diameter of well © inches, drited®l . gi;’é :J'I'EED)
Depth of completed well 61 ft. Long Deg Long Nhn/Sec
CONSTRUCTION DETAILS Tax Parcel No.
Casing [ welded 6" Diam. from 12 ft. to 61 : CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: DLiner installed Diam. from fi. to _ [Formation: Describe by color, character, size of material and structure, and the
Di £ f kind and nature of the material in each stratum penetrated, with at least one
D Threaded tam. from fo _Jentry for each change of information. Indicate all water encountered.
Perforations: D Yes ENO (USE ADDITIONAL SHEETS IF NECESSARY.)
Type of perforator used, MATERIAL FROM TO
SIZE of perfs, in. by in. and no. of perfs from ft. to . TOpSOi] 0 9
Screens: [ ] yes [ no [] K-Pac Location Clay,Yellow b 26
Manufacturer's Name, Sand & Gravel 6 61
Type ModelNo._ = -
Diam. Slot Size from ft. to ft. W/Bearing 51-61
Diam. Slot Size from ft. to ft.
Gravel/Filter packed: [ Jves IX}«, [ size of gravel/sand
Materials placed from ft. to, ft.
Surface Seal: xYes E]No To what depth? 20 ft
Materials used in seal BENtONite-Hole plug
Did any strata contain unusable water? DYes ENO
Type of water? Depth of strata
Method of sealing strata off
PUMP: Manufacturer's Name,
Type: H.P.
WATER LEVELS: Land-surface elevation above meansealevel______ ft
Static level 16 ft. below top of well Date, 6-4-05
Artesian pressure, Ibs. per square inch Date
Artesian water is controlled by
(cwlve, etc.)
WELL TESTS: Drawdown is amount water level is lowered below static level.
Was a pump test made? DYes ENO If yes, by whom?
Yield: gal./min. with, ft. drawdown after hrs.
Yield: gal ./min. with ft. drawdown after. Ins.
Yield: gal./min. with ft. drawdown after. Ins.
. im0 el B T ‘ 7 E
Recovery data (time taken as zero when pump turned offi(water level measuredfrom [ k/ | VR =
well top to water level) <
Time Water Level Time Water Level Time Water Level .l nane
J or O o[=ev°
Date of test 3 usil.lllﬁli - Sn‘una
Bailer test al./min. with ft. drawdown after. hrs. s ‘o
‘ 0—g — " > T oot EYy
Airtest 3 gal./min. with stem set 00 ft. for _2 lus. Depuar tment
Artesian flow, g p.m. Date
g.p.m. 6-3-05 6-4-05
Temperature of water. Was a chemical analysis made? DYes ENO Start Date. Completed Date

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief.

Drilling Company Williams Well Drilling, Inc.

EDriller DEngineer DTrainee Namg (Print) Kenneth Williams

Driller/Engineerfrrainee Signature

MATON WA e

Address 937 Jackson Hwy. S.

Driller or Trainee License No. 1768

If trainee, licensed driller's

City, State, zip_Loledo, WA 98591
Contractor's

WILLIWDOOOKP .. 6/30/05

Signature and License no.

Registration No

Ecology is an Equal Opportunity Employer ECY 050-1-20 (Rev 4/01)



WATER WELL REPORT

Original & Ist copy - Ecology, 2nd copy - owner, 3rd copy - driller

EcoLoCY
Construction/Deconunission ("x" in circle) 3 , 52 (_acO
Construction
D Decommission ORIGINAL CONSTRUCTION Notice
of Intent Number

CURRENT

Notice of Intent No. W-235540

Unique Ecology Well ID Tag No. ALH-156

Water Right Peffnit No.

Property Owner Name. Randy Wallace

DMunicipal

DOther

PROPOSED USE: EDomestic Dlndustrial
DDeWater Dlrrigation DTest Well

Well Street AddressNear 153 Foster Creek Rd.

ft. below top of well Date, 7-24-08

Ibs. per square inch Date,

Static level 5

Artesian pressure

City Toledo County: Lewis
PE OF WORK: Owner ber of well (if more thanone)________
P‘Y W s.r}um r of well (if more than one : Location S.E. 1/4-1/4 N.W. U4 Sec35 1IN, g2W.. EWM circle
gNew Well DRecondmoned Method: DDug DBored D Driven or one
Deepened Cable . WWM
[ loeep T ! - ?gg’tary Dl seted La‘/L"."‘f' Lat Deg Lat Nlin/Sec
DIMENSIONS: Diameter of well inches, drilled 20V fi gg’r :}IlRED
Depth of completed well 160 ft. Q ) 012 ;g;lgors)gg(;__ Long Nhn/Sec
CONSTRUCTION DETAILS Tax Parcel No.
Casing  [RJwelded 8" Diam. from __+2 R0 a CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: ELiner installed 8"P-Y>C.  Diam. from fi. to 160 4 Ff)rmation: Describe by colo_r, c.haracter, size of material and'structure, and the
Di f f b 1 kind and nature of the material in each stratum penetrated, with at least one

DThreaded 1am. trom fo _lentry for each change of information. Indicate all water encountered.
Perforations: E Yes g (USE ADDITIONAL SHEETS IF NECESSARY.)
Type of perforator usean ed MATERIAL FROM TO
SIZE of perf59/16 in. byRound'_in_ and no. of perfs. 100 from 60 f.io120 a Fill 0 D
Screens: D Yes ENO D K-Pac Location Clay, Yellow A 31
Manufacturer's Name Clay, Yellow W/Gravel Cemented 31 36
Type ModelNo._
Diam. slot Size from f to fi. Gravel & Sand Some Water 36 40
Diam. Slot Size from ft. to fi. Clay, Blue 40 46
Gravel/Filter packed: DYes &qo D Size of gravel/sand Shale, Blue 46 58
Materials placed from 1. to ft. Sandrock, Blue Water/Bearing 85-100 |58 101
Surface Seal: DqYes [INo  To what depth? 33 ft Shale, Blue Hard 101 160
Materials used in seal_BentORite-Hole Plug
Did any strata contain unusable water? DYes E No
Type of water? Depth of strata
Method of sealing strata off_
PUMP: Manufacturer's Name,
Type: HP.
WATER LEVELS: Land-surface elevation above mean sea level ft.

Artesian water is controlled by

( cag.valve etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level.
Was a pump test made? DYes ENO If yes, by whom?
ft. drawdown after___ hrs.

Artesian flow
Temperature of water

g.p.m. Date.
Was a chemical analysis made? DYes ENO

Yield:_______gal./min. with

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

Yield: __________gal./min. with ft. drawdown after. Ins. Y YT

Recovery data (time taken as zero when pump turned offi(water level measuredfrom S Y] %l" - Y =

well top to water level) e XA L4

Time Water Level Time Water Level Time Water Level N PN .
Al Z §Equg

Date of test Miacls 'i'i’r\: sless

Bailer test gal./min. with ft. drawdown after. hrs. D‘f" Soids el

Airtest 2 ______gal /min. with stem set at 155 fi. for _1 Ius. o T R

Start Date 7-23-08

Completed Date 7-24-08

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

WELL CONSTRUCTION CERTIFICATION: I constructed arid/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are true to my best knowledge and belief.

Drilling Company Williams Well Drilling Inc.

B pritler [JEngineer O Trainee Nage4Print) Kenngth D. Wllllams
Driller/Engineerfrrainee Signatur

Driller or Trainee License No. 1768

Address 297 Jackson Hwy. S,

City, State, Zip Toledo,Wa.

If trainee, licensed driller's

Contractor's

WilliWwDO0OKP 8/21/08

Signature and License no.

Registration No Date

Ecology is an Equal Opportunity Employer. ECY 050-1-20 (Rev 4/01)



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

WATER WELL REPORT

Original & Ist copy - Ecology. 2nd copy - owner, 3rd copy - driller

EcoLOoCY
Construction/Deconunission ('x" in circle)
EConslruclion
DDecommission ORIGINAL CONSTRUCTION Notice
of Intent Number.

Y8795 0O

CURRENT

Notice of Intent No. W-2726665

Unique Ecology Well 1D Tag No. ALJ-977

Water Right Peffnit No.

Gail C. Wallace

Property Owner Name

PROPOSED USE: EDomcstic Dlndustrial I Municipal

DDeWater Dlrrigalion DTest Well DOther

Well Street Address. 741 Foster Creek Rd.

TYPE OF WORK: Owner's number of well (if more than one)

D Driven

Coumy:LeWiS

.., Toledo
City >
Twn 1IN, RZW.. EWM circle

Location N-W. 174-1/4 N.W._ 4 Sec3d

Depth of completed wel

ENew Well E]Reconditioncd Method.: D Dug DBored or one
[IDeepened [Jcavie  Krotary [ setted Lat/Long: WWM
& : 32 tr still Lat Deg Lat Nlin/Sec
DIMENSIONS: Diameter of well inches, drilled ft. (s,t,r sti
152 fl. REQUIRED) Long Deg————  Long Nhn/Sec

12692-3

CONSTRUCTION DETAILS

Tax Parcel No.

Static level * “ft. below top of well Date.

Ibs. per square inch Date

Casing D Welded 6" Diam. from 2 fi 1o 92 ft. CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: ELiner instalted 45P.vV.C. Diam. from fi. to fi. Fprmation: Describe by colo_r, c.haracter, size of material andlstrucmre, and the
D " Diam. from f to f kind and nature of the material in each stratum penetrated, with at least one
Threaded ' : _Jentry for each change of information. Indicate all water encountered.
Perforations: E Yes No (USE ADDITIONAL SHEETS IF NECESSARY.)
Type of perforator used Holt-Air MATERIAL FROM TO
1/4 1 80 37 42 -

SIZE of perfs in. by, in. and no. of perfs from ft.to X< __ft. TOpSOll 0 2
Screens: [ ves BINo [[] K-Pac Location Clay, Yellowish Brown 2 19
Manufacturer's N

anufacturer's Name Clay, Yellow W/Gravel Cemented Hard |19 33
Type Model No. -
Diam. Slot Size from fi. to p (Sand, Brown Clay Binder 33 35
Diam. Slot Size from ft. to . [Clay, Yellow W/Gravel Cemented 35 37
Gravel/Filter packed: [ Jves [X}.o [ size of gravel/sand Sand & Gravel Water/Bearing 37 42
Materials placed from ft. to, ft. Shalerock, Blue Med. 42 52
Surface Seal: EYes DNO To what depth? 20 ft

Materials used in seal Bentonite-Hole Plug

Did any strata contain unusable water? E]Yes ENO

Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer's Name

Type: H.P.

WATER LEVELS: Land~surf3¢e elevation above meansealevel ______ ft

9-29-10

Artesian pressure
Artesian water is controlled by

(cap.valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level.
Was a pump test made? DYes ENO If yes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after Ins.
Yieid: gal./min. with ft. drawdown after. Ins.

Recovery data (time taken as zero when pump turned offi(water level measuredfrom
well top to water level)

Time Water Level Time Water Level Time Water Level
Date of test -

Bailer test gal./min. with ft. drawdown after hrs.
Adirtest . gal./min. with stem set at 12 ft. for lus.
Artesian flow g.p.m. Dat

Temperature of water Was a chemical analysis made? DYes ENO

of

BECEIVEL
RFC 17 701L

A hd

i (Q\NR )]

It
by

ot Tl
Ul =W

2

9-29-10

Start Date9'27'10 Comptleted Date

Washington well construction standards Materials used and the information
B Driller [JEngineer [JTrainee Willie p. Williams

WELL CONSTRUCTION CERTIFICATION: | constructed and/or accept responsibility for construction of this well, and its compliance with all

reported above are true to my best knowledge and belief.
Drilling Company Williams Well Drilling, Inc.

riny)

Driller/Engineerfrrainee Signatur
2470

957 Jackson Hwy. S.
Toledo, WA 98591

Address

Driller or Trainee License No.

City, State, Zip

If trainee, licensed dritler's

Contractor's
WILLTWDOOOKP Date10/23/]0

Signature and License no.

Registration No.

Ecology is an Equal Opportunity Emplover.ECY 050-1-20 (Rev 4/01)




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

gelEsas
ATER WELL REPORT

Original & Ist copy - Ecology, 2nd copy - owner, 3rd copy - driller

EcoLoOCY
Construction/Deconunission (“x" in circle)
EConstruction
D Decommission ORIGINAL CONSTRUCTION Notice
of Intent Number.

mDomestic D Industrial DMunicipal

Dlrrigation DTest Well DOther

PROPOSED USE:
DDeWater

TYPE OF WORK: Owner's number of well (if more than one),
ENew Well D Reconditioned Method: D Dug D Bored

D Driven

CURRENT

Notice of Intent No. W-277687

Unique Ecology Well ID Tag No. ALJ-997

Water Right Peffnit No.

Gail Wallace

Property Owner Name

Well Street Address 241 Foster Creek Rd.

City Toledo, County: Lewis

llN sz EWM circle

Location N-W. 1/4-1/4 NW. 1,4 ggc39

or one
[ Deepened Ocable Krotary [yetied Lat/Long: Lat D i WM
6" - ) 20 i at veg l.at Nlin/Sec
DIMENSIONS: Diameter of well ®_____inches, drilled_ Y ft (S,E,r sti
Depth of completed well _40 f. REQUIRED) l‘gngogego— Long Nhn/Sec
T . 012692001001
CONSTRUCTION DETAILS Fax Parcel No.
Casing P welded 6" Diam. from T2 il CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: ELmer installed 43PV 45'PVC. Diam. from ft. to fr. [Formation: Describe by color, character, size of material and structure, and the
D Diam. from ft to it kind and nature of the material in each stratum penetrated, with at least one
Threaded : i _lentry for each change of information. Indicate all water encountered.
Perforztions: P Yes' E3no (USE ADDITIONAL SHEETS IF NECESSARY.)
Type of perforator used: Holt-Air MATERIAL FROM TO
1/4 1 45 28 31 B

SIZE of perfs in. by in. and no. of perfs from ft. to ft TOpSOIl 0
Screens: D Yes ENO D K-Pac Location Clay,Grey 1 3
Manufacturer's N

anutacturer's Rame Clay,Yellow W/Gravel Boulders Cemented |3 18
Type ModelNo.__
Diam. Slot Size from ft to . |Clay,Yellow W/Gravel Cemented 18 27
Diam. Slot Size from ft. to ft. |Sand & Gravel Water Bearing 27 31
Gravel/Filter packed: [ Jves [X}*lo [ size of gravel/sand_ Clay,Blue,Gavel Cemented 31 33
Materials placed from ft. to ft. Clay,Blue ) . 38 40

EYCS DNO ‘ To v;'ﬁat depth? l
Bentonite - Hole Plug -~

‘Surface Seal:

Materials used in seal.
Dld any strata contain unusable water?..[]yes, gNo S

Type of water? Depth of strata

Method of sealmg strata off_

TF o e

‘PUMP: Manufacturer's Name:- . ~

Type: HP._

Static level ft. below top of well Date.

Artesian pressure Ibs. per square inch Date

WATER LEVELS: Land-surface elevation above mean sea level ft.

Artesian water is controlled by

‘(cap,valve, etc.)

WA State Department

of Ecology ( WRO)

WELL TESTS: Drawdown is amount water level is lowered below static level.
Was a pump test made? DYes ENO If yes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield:___ ____gal./min. with ft. drawdown after e Ins,
Yield: gal./min. with ft. drawdown after. Ins.

Recovery data (time taken as zero when pump turned offifwater level measuredfrom
well top 1o water level)

Time Water Level Time Water Level Time Water Level
Date of test

Bailer test gal./min. with ft. drawdown after hrs.
Airtest _____ % gal./min. with stem set at 31 ft. for [} lus.

Artesian flow, g.p.m. Dat

Was a chemical ana]ysm made? DYes E No

Temperature of water,

Start Date_4-9-12 Completed Date4-10-12

WELL CONSTRUCTION.CERTIFICATION: T constructed and/or accept responsibility for construction of this well, and its compliance with all
Washmgton well construction standards.. Matenals used and.the information reported above are true to my best knowlcdge and belief.

Willie D Wllhams
lm)

' Drlllmg Company Williams Well Drilling Inc.

ED"HCV DEnglneer DTramee Narne, -

DnHer/Engmeerfrramee Sighdture.
2470 v LB

Driller or Tralpee ngensc No.

Address 237 Jackson Hwy S,

City, State, Zip Toledo, Wa.

If trainee, licensed driller's -

Contractor's

WilliwD0OO0OKP 4/16/12

Signature and License no.

Date

Registration No

Ecology is an Equal Opportunity Employer. ECY 050-1-20 (Rev 4/01)




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

File Original and First Copy with
ogy

g&.ﬁnéeon;yoi%ﬁn".’ copy WATER WELL REPORT Application No. ..o,
Third Copy — Driller's Copy STATE OF WASHINGTON Permit No

(1) OWNER: Name....\ip gilmk_in&on

Address 532 Mand:

(2) LOCATION OF WELL: county......... . LEWLS

Beuring and distance from section or subdivision corner

(3) PROPOSED USE: Domestic [1 Industrial {J Municipal [}
Irrigation [ Test Well §J Other a

Owner's number of well

e—ain

(10) WELL LOG:

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

(4) TYPE OF WORK: (if more than one}.... ... MATERIAL FROM TO
New well m Method: Dug [1 Bored O A =
Deepened 0 Cable [J Driven {) -—IQB_B«QJ:]" ‘_ua.ndy Loan Q 4 -
Reconditioned [ Rotary Jetted [ Clalrl BI'ONI]., Sa-ndy 4 18
Gravel, W/Brown Clay 18 28
(5) DIMENSIONS: Diameter of well e B inches. C}_ay, Blue 28 30
Drilled...3}......ft. Depth ot completed well.... 2% .. 2t - -
{6) CONSTRUCTION DETAILS: -— - -
Casing installed: NONE" piam. trom 'y e B B
Threaded [J ... Diam. from .. f®t.
Welded O e’ Diam, from . —
Perforations: veag o -
Type of perforator used
SIZE of perforations .. .. ... 0L BY s . in.
e .. DPatloTations from ft. to 1.
........... perforations from ft. to 1.
........................ perforations from ft. to 1t
Screens: ves g No g
Manufacturer's Name - -
N — . -
Slot size T | 3 E D —--
Diam. ........... Slot size ... from ft. to 1t. - _ 2 -
Gravel packed: ves No¥]  Size of gravel: ..o - N C 7Y T
Grovel placed £1om ..o, 3 TR 7 U . E3 T~ : -
Surface seal: vesm NoOO  To what depth? .0=30 2t . = = R
Material used in seal......... Benidnéle . - =
Did any strata contain unusable water? Yes O Ne O ~ e
Type of water?.. ... Depth of strata_........coonee d
Method of sealing strata off . e !
(7) PUMP: wmanutacturers Name..............
TyYpe: .o HP.....
(8) WATER LEVELS: Land-surface elevation
* above mean sea level.... ... ft.
Static level oo ft. below top of well Date. ....ooionn
Artesjian pressure ...................lbs. per square inch Date.......
Artesian water is controlled by
(Cap, vaive, etc.)
. Drawdown 18 amount water level iy ord
(9) WELL TESTS: lol\-:ered below static levael Work started 5/6 ]987 Completed....,5/6 19 87

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

" " "

" "

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

Time Water Level | Time Water Level Time Water Level
|
|
Date Of te5t ..o e e s
Bailer test.... ... gal/min. With ... ft. drawdown after........... hrs.
Artesian flow. g£.pm. Date.
Temperature of water... ... Was a chemical analysis made? Yes [0 No 0

(USE ADDITIONAL SHEETS IF NECESSARY)

WELL DRILLER'S STATEMENT:

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

NAME..Jilli SR LN T T V% i I e e o OO S
. ?i’%smr? m, g"r&u}iiég'a )In s {Type or print)

Address.... 257 Jackeon HWya. 3 Ioledo,*!ash,9859l

[Signed]

"(Well Driery

License Noo525 Date5/8, 1987

< 3



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

Flle Original and First Copy with

sﬁ':é’:,ﬁmcﬁy"i‘éﬁﬁg’r. Copy WATER WELL REPOR'I‘ Application No. .o
Third Copy — Driller's Copy B STATE OF WASHINGTON Permit No. ... . oo
(1) OWNER: name.. Virgil Rlkinton.. Address. 532 Mandy. Rd.. Toleda, Meshs 9899L.. ...

(2) LOCATION OF WELL: county............ 20452

[A

Pt n et %4 Sec 27 'rllu npr

Beuaring and distance from sectlon or subdivision corner

(3) PROPOSED USE: Domestic [ Indusirial [] Municipal O

Irrigation [ Test Well [ Cther a

(10) WELL LOG:

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

+ Owner's number of well
(4) TYPE OF WORK: (if more than ONe}. ... . et MATERIAL FROM T0
New well 9] Method: Dug (] Bored [ P v T
oam
Deepened [ Cable [J Driven [ _Top_Seil Sandy & Q AILG_.._
Reconditioned O Rotary £ Jetted [ Clay, Browlly Sandy 4
Cravel 1/ ¥allow Clay 16 21
(5) DIMENSIONS: Diameter of well ........6ll,c— toches. | "0 o W/ ncaring 21 2
Drilled... 30 8. Depth of completed well........Z ... 2. 4 5 B s :
Llay, Blue ?4 —30
(6) CONSTRUCTION DETAILS: — - -
Casing installed: 6" - piam. from ¥4 .10 .30... 8 R R S
Threaded [J .o * Dam. from ft. to . -
Welded [J e Diam. from I TR U . 3 -
Perforations: vesgx NoD
Type of perforator medTOI'Gh
SIZE of perforations .. & AU - "t O S, |}
............ perforations from ..2:1_ 1. to 2.4 . . N
. perforations from ft. to ft.
. perforations from ft. to ®.
Screens: ves] Nom
Manufacturer's Name. o
Type. Model NoO....oemcciracnrar d -
Diam. oo Slot size ... from ft. to 2. e 1 --
Diam. ... ... Slot pize ... from ... £t. to 1t — ™ —
S .
Gravel packed: ves § No[ Sizeof gravel: 3/8 ................ = =2 . i |
Grovel placed from ... 20 . to ... 24 1t F :-i 1_: |
- = [, + oo
Surface seal: vesg No[) To what depth? ... 13 . ft. = - " -
Material used in seal........ T Cv;iﬁoi‘i.t = -
Did any strata contain unusable water? Yes O No (X = Avu e
Type of water?. .. Depth of strata... . cveeees e !
Method of sealing strata off....e !
(7) PUMF: manutacturer's Name
L2 5T ORISR PRI HP.oimiaes
. Land-surtf levation -
(8) WATER LEVELS: abovesme:ﬁes:a l:vel.... .......................... fit.
Static level ... 17 e t. Delow top of well Date..,.ﬁ/.rl/.g.'z .........
Artesian pPressure ...................lbs. per square inch Date. ..
Artesian water is controlied by............
(Cap, valve, etc.)
. Drawdown is amount water level is o
(9) WELL TESTS: lowered below static level Work started...5/6. .., 19..87. Completed .5 Vi B 1987,

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

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

Time Water Level | Time Water Level Time Water Level
GL1T Date 0f T8 oo
}iﬁ}é}l test.....l 5. gal./min. with... L2 £t. drawdown after....L....... hrs.
ATtesian FOW......ciim e i £.p.am. Date
Temperature of Water.......... Was a chemical! analysis made? Yes ] NoXJ

{USE ADDITIONAL SHEETS IF NECESSARY)

—rmar AEA 4 AR

WELL DRILLER’'S STATEMENT:

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

NAMErfVA'.Ji-l-;Li-%m;;r..Qal.l...Bx.'il,l' T2 S0 5 o ¥ SO
(Person,” fitm, or corporatidh) (Type or print)

Address... 257 Jagkaon. wy. Se, Toledo,. Mash. 98291,

........................... pate.... 5/8 oy 1987

- 2



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

A1 Patler test....O.... gal./min. with..£5........

File Original and First Copy with

mﬁmczrgyoi zéalx“’ Copy w ATER WELL REPORT Application NO. .o
Third Copy ~ Driller's Copy STATE OF WASHINGTON Permit No. ... - oo
(1) OWNER: wame.....Virgil Elkinton. ... ... Address ..532.Mandy..Bd,...Toledo,. Yash,. . 98581, ...
(2) LOCATION OF WELL: county.....L8YLS o OuEets Colfets see27. 711 N, rR2 Hwm.

Bearing and distance from section or subdivision corner

p——

(3) PROPOSED USE: Domestic I Industrial [} Municipal []
Irrigation [ Test Well [J Other im]

TYPE OF WORK: Owners number of weil

(if more than one).
New well R Method: Duz {0 Bored D

Deepened (w] Cable [ Driven 0O
Reconditioned [] Rotary 3. Jutted [

€Y

(10) WELL LOG:

Formation: Describe ‘y color, character, size of material and structure, and

show. thickness of aguifers and the kind and nature of the madterial in each

stratum: penetrated, with at least one eniry for each change of jormation.
’ MATERIAL FROM TO

-Top Soil Sandy Loam o) 5

.Clay Brown, Sandy 16

]' e — e my
Diameter of well ... 6 ................ cnes.
Depth of completed well.....58 ...

{5) DIMENSIONS:
Drilled...58 . ... 1t.

o)
Cravel '/Yellow "lay 16 26
Clay, Brown : 26 28

‘Clay, Blue . 28 | 35

(6) CONSTRUCTION DETAILS°

Casing installed: 4v
Threaded [

Welded (% E...‘..!_'..G‘Dhn). from.. 30 .." fen -

Perforations: vegg nNop
Type of perforator used..... .
SIZE of perforations ..
perforations from ...
... perforations from
perforations from

~SandRock, Blue 35 40
~Sandstone, 'Y/Bearing .40 | 55
Shale, ilue ' 55 58

Screens: vesg Nomm
Manufacturer's Name

Type....
Diam. .o Slot size

Diam. ............ Slot size

Gravel packed: ves
Grav el placed from ... ..o

Surface seal: ves@ No[d T what depth? .20 ... .
Material used in seal....... Bentonite

el

il | 28,

y

i

4

Did any strata contain unusable water? Yes O
Type ot water?.. 380 LTON . Depth of 8trata. ..o
Method of sealing strata off.. ..

:

Ly

B ENEL LUIRI TR

{7) PUMP: wmanufacturer's Name..

HP....

File

Type: ...

(8) WATER LEVELS:

Static level ... S ...ft. below top of well Date 5f 6:/ 87
Artesian pressure ... lbs per square inch Date.. ...

Artesian water is controlled by. . N
(Cap, valve, etc.)

Land-surface elevation
above mean sea level..

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes [ No (O Tf yes, by whom? ........omnn
Yield: & gal./min, with 25 ft. drawdown after 1 hrs.

" a [

Recovery data (time taken as zero when pump turned off) (water level

measured from well top to water level)
Time Time Water Level

Time Water Level

Water Level

Date of tesé ...............................
£t. drawdown after....]...... hrs,
Artesian flow g£.pan. Date

Temperature of water............. Was a chemical analysis made? Yes [] No

(USE ADDITIONAL SHEETS IF¥ NECESSARY)

Work started.... 5/ Gy 19077.... COmpleted.....g%,l.g*..' .................. , 19877
WELL DRILLER’S STATEMENT: .
This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belicf.

Milliams
(Person ﬂrm. or corporatlon)

liash, 92591

dell Drilliing Inc,
(Type or pnnt]

997 Jackson Huy, s

NAME...

Address..10+8do -

[Signed]... A

G525

License No




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

(1) OWNER: Dan Wirth

WATER NELL REPORT
State of Washington

Start Card No. 41070
Water Right Permil No.

..............................................................................................................
- -----—--__‘-----_,---__-a-_----_----_—-------._-:::-:::-::::::::

(2) LOCATION OF MELL: County Llewis 114, 1/4, Sec. 26 T 11 R OV
{2a) STREET ADDRESS OF MELL: (or nearest address)
:::::::::::::::::::::::::::::::::::::2!::::::::::==========:3=======:===::=====:=====::::::::::=====::*f’ﬁ:::::::::::::E::::
(3) PROPOSED USE: Domestic 1 () WEAL, o
============:===::===:=:::::===:::::::::::::::::::::::::::::::l .............................................................
{4} TYPE OF WORK:  New Ovner's nuaber of well 1 NATERIAL 1FRO 1 TO
(if more than one) Jo---emmmmmemromcmmmmceoooonmsesosmooemnnomee [------- [------=-
Nethod: Air rotary I [ ]
:::::::::=::===::==:::===:::::=:::::::=::::::::::::====:=:::=={ Topsoil i0 | s
{9) DIMENSIONS: Diameter of well: & inthes I I 1
Drilled 55 ft. Depth of cospleted vell: 35 1 Clay, Brown 12 110
:=:::::==::=====:!2::::::::::::::::::!::::::::==:===:::===:===[ l I
(6} CONSTRUCTION DETAILS: I Clay & Gravel W/Fev Boulders 1160 130
Casing installed: 6 * Dia, from +1 fi. to 5 ft.1 I I
* Dia. from ft. to #.1 Sand ¥ Gravel, Yellow 130 142
* Dia, from ft. to ft.l I i
-------------------------------------------------------- 1 Clay, Blue 14 144
Perforations: I 1 1
Type of perforator used: No I Blue, Sand & Gravel W/B 144 I
Size of perforations: in. by in. 1 | I
perforations from ft. to ft. 1 I I
pertorations from ft. to ft. I I 1
perforations from ft. to ft. I | I
perforations from ft. to ft. [ I I
-------------------------------------------------------- I I i
Screens: No I I 1
Manufacturer's name: 1 1 I
Type: Mod. No. 1 1 I
Dia. slot size: fros ft. to ft. 1 I 1
Dia slot size: from 4, to 1{ ) 1 I
-------------------------------------------------------- 1 I !
Gravel packed: No Size of gravel: ! I !
Bravel placed from: ft. to ft. I 1 1
-------------------------------------------------------- I 1 I
Surface seal: Yes To what depth: 20 I I 1
Naterial used in seal: Bentonite 1 I 1
Did any strata contain unusable vater? No ; 1 1
Type of water: Depth of strata: 1 I 1
Method of sealing strata off: 1 1 I
:::::::::::::::::::::::::::::::::::=:::::=:=========:=========! [ I
PUMP: Manufacturers name: 1
Typet Size .p I Mork Started: 10-1-93 Completed: 10-4-93
:::::::::::::::::::::::::::::::::::::::::::::::2:::::======:==I=====:==:::::::=:=::::::E::::::::::::::::::::::::::::::::::::
¢8) WATER LEVELS: Land-surfate elevation above I WELL CONSTRUCTOR CERTIFICATION:
sean sea level: ft. I 1 constructed and/or accept responsibility for

Static level: 19 ft. belov top of well Date: 10-4-93 I
ibs. per sq. im, Date:

Artesian pressure:
Controiled by:

9) WELL TESTS: Drawdown is amount water level is lovered

below static water level.
Mas a puap test made? No If yes, by vhom:
Yield: GPM vith
6PN with
Date of test: T
Bailer test: 5PN W/
Air tests

Artesian flow: GFN Tesp:

ft. dravdown after
ft, dravdown after

ft. dravdown after
100 6PM v/stes set at 30 ft. for

1 hrs, I license No. 1768
o Chesical analysis:No 1 Cont. Reg, MNo. BILLIND23IRI

tonstruction of this well, and its tompliance vith ali

1 Mashington well construction standards. Materials used
[ and the inforsation reported above are true to the best

of ay knoviedge and belief.

I

T NAME: WILLIAMS WELL DRILLINE, INC.
I ADDRESS: 957 lackson Hwy. So.

hrs, | Toledo, Wa, 98391
brs. 1

I [Signed]
ars. | enngth D. Williams

Date:

10-5-93

Phone: 864-2951
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ATTACHMENT 2

Plot of Grain Size Analysis



1403014.01 2/16/22 Y:\1403\014.010\T\1403014.010.GPJ GRAIN SIZE W/STATS

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 2 1 3/4 1/23/8 3 4 6 810 1416 20 30 40 50 60 100 140200
100 [ : f RN : [ [ :
%0 \ : :
80 \
70 \\ : ;
E |
060 :
= ; :
> T T
° :\ :
250 : 1
iC 1\ z
= : :
Q N N
o \ :
240
30 \.\
20 ‘|\
0 LS
0 : \.\__.
100 10 1 0.1 0.01 0.001
Grain Size in Millimeters
Gravel Sand .
Cobbles - - - Silt or Clay
coarse | fine coarse | medium | fine
Point Depth Classification LL PL Pl C. C,
@ TP-1 5.0 | Sandy, fine to coarse GRAVEL (GP) 4.32 | 50.39
. %Coarse % Fine % Coarse | % Medium % Fine o =
Point Depth D100 D60 D50 D30 I:)10 Gravel Gravel Sand Sand Sand % Fines
@| TP-1 5.0 37.5 19.565 14.713 5.727 0.388 41.8 30.4 4.2 124 10.4 0.8
C. = Dyy’/(Dgo* Dyo) To be well graded: 1 < C, < 3 and
C, = Dgo/D1o C, >4 for GW or C, > 6 for SW
Eagle CIiff Mi Figure
agle Cliff Mine : .
LANDAU Lewis County, Washington Grain Size Test Data A-2
ASSOCIATES
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