University of Montana

ScholarWorks at University of Montana

Graduate Student Theses, Dissertations, &

Professional Papers Graduate School

2001

Quantifying impacts to a floodplain groundwater system from
large-scale sand and gravel mining

Thomas E. Michalek
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.

Recommended Citation

Michalek, Thomas E., "Quantifying impacts to a floodplain groundwater system from large-scale sand and
gravel mining" (2001). Graduate Student Theses, Dissertations, & Professional Papers. 8154.
https://scholarworks.umt.edu/etd/8154

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.


https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F8154&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/8154?utm_source=scholarworks.umt.edu%2Fetd%2F8154&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu

: “ME'W
I 1 ‘3

Maueen nd Mlke
MANSFIELD LIBRARY

Ml ‘é\?g

!

The University of

Montana

Permission is granted by the author to reproduce this material in its entirety,
provided that this material 1s used for scholarly purposes and is properly cited in
published works and reports.

**Please check "Yes" or "No" and provide signature**

A

Yes, I grant permission A

No, I do not grant permission

d

7

Author's Signature: P /,éj/’ é /7 4//
Date: S // 5 ///

Any copying for commercial purposes or financial gain may be undertaken only with
the author's explicit consent.

MSThesig\Mansfield Library Permussion

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



QUANTIFYING IMPACTS TO A FLOODPLAIN
GROUNDWATER SYSTEM FROM LARGE-SCALE
SAND AND GRAVEL MINING
By
Thomas E. Michalek
B.S. University of Wyoming, 1991
presented in partial fulfillment of the requirements
for the degree of
Master of Science
The University of Montana

May 2001

Approved by:

// [l /((c ia il /Z/( e \

¢ Chairperson

T,

Déan, Graduate School

S-30-0

Date

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMI Number: EP38955

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMI

Dissertation Publishung

UMI EP38955
Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
Ali rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, M| 48106 - 1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Michalek, Thomas E. M.S., May 2001 Geology

Quantifying the Impacts to a Floodplain Groundwater System From Large-Scale Sand
and Gravel Mining

. . e -
Director: William W. Woessner (. (C¢i 5 / 2w

In order to satisfy the increasing demands of construction industries, new sources
of sand and gravel (aggregate) must be continuously located and developed. Sand
and gravel deposits are typically found in flood plains along active river and stream
channels. Excavation can and does take place below the water table, leading to
concerns about negative effects on groundwater and surface-water resources,
particularly from large-scale mining. Local Residents and an adjacent drainage
district were concerned that a proposed expansion of an aggregate mine, creating a
360-acre lake in the Columbia River floodplain, would raise the water table over a
large area, thereby increasing flooding potential, and drainage pumping costs.

This study characterized groundwater and surface-water conditions in the area of
the expansion and reviewed the drainage district's dewatering operations. A
MODLFOW (McDonald and Harbaugh, 1988) model was developed and a series of
simulations created to replicate existing conditions and to predict the effect of the
aggregate mine excavation on the local groundwater flow system. Numerically
simulating existing and future groundwater conditions showed that groundwater
flow to the aquifer beneath the drainage district would increase by 10 to 17 percent.
This increased flow produces additional saturation of a limited area above the
current water table, resulting in additional pumpage requirements of five to eighteen
gallons per minute. In addition, an increase in flooding potential due to a
widespread increase in water table elevation is not
predicted.
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CHAPTER 1: INTRODUCTION

According to the USGS, each year in the U.S. over two billion tons of aggregate are
produced annually (USGS, 1999). Aggregate consists of sand, gravel and crushed stone
that are used in the construction of roads, structures and the manufacturing of cement
products. Current projections indicate that the amount of aggregate needed to satisfy
demands over the first 25 years of the 21% century will be equal to the total amount of
aggregate mined during the entire 20" century (USGS, 1999). In Oregon alone, the
Department of Geology and Mineral Industries predicts an increase in aggregate
consumption of 0.53% annually over the next 50 years (Whelan, 1995). This means that
new sources of aggregate must be located and developed in order to fulfill increasing
demands.

Most sand and gravel aggregate was deposited as stream-laden (fluvial) sediments
along the course of rivers and streams. These deposits can be found in and near active river
channels and within the floodplains of river valleys formed by the erosion, migration and
flooding of rivers over thousands of years. In some cases, these sand and gravel deposits
are several hundreds of feet thick and cover many acres.

Floodplain mining for aggregate often occurs in areas with shallow water tables.
Mining can and does take place within the saturated sediments of unconfined sand and
gravel aquifers. Mining within an aquifer can be a source of concern to neighbors and
regulatory agencies because its potential to alter the natural groundwater flow system

and/or introduce contamination.
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Several researchers have examined the flow conditions around lakes, ponds and
gravel pits. Many of these studies are associated with contaminants or the potential
contamination of public water supplies. However, at least two efforts (Durbec, et al,,
1987, and Shope, 1990) include an investigation of the interaction between gravel pits,
aquifers and nearby surface waters. These studies examine the characteristics of existing
groundwater systems in which mining has occurred and the potential impacts of mining
below the water table.

Significant research has been conducted to examine the behavior of lakes and
ponds relative to hydraulically connected groundwater flow systems, including techniques
of numerical simulation. Cheng and Anderson (1993, 1994) developed a Lake package
for MODFLOW, which allows simulation of lakes with variable recharge and boundary
conditions within a groundwater flow system. This package has subsequently been
modified to include additional boundary conditions (Council, 1998). Baker, et al. (1998)
developed a MODFLOW module, PITLAKE, to simulate dewatering and rewatering of
mine pits.

Comparison of techniques used to simulate flow-through lakes is reported by
several workers. Chung and Anderson (1998) and Nair and Wilsnack (1998) examined
the results of using high-hydraulic conductivity (K) zones in MODFLOW compared to
the use of the Lake package for various scenarios.

Several researches have examined the techniques used to quantify the parameters
and controls that influence lake/groundwater interactions and the uncertainty that may be
associated with these parameters (Winter, 1981) (Lee, 1996) (Lee and Swancar, 1996).

2
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Goals and Objectives
The primary goal of this project was to determine what effect the proposed mine

expansion would have on the local groundwater flow system. In order to accomplish this,
specific objectives were established. They included:

1) Compiling and reviewing previous work on the hydrogeology of the project area.
Tasks included analysis of water well reports filed with Oregon Water Resources
Department (WRD).

2) Interviewing individuals familiar with local hydrogeology, mining activities and the
SDIC operations. Tasks included reviewing historic mining in the area and detailing
past and current SDIC operations.

3) Analyzing the location of project area monitoring wells, piezometers and surface-
water gages. Tasks included confirming elevations for measuring points and
relating them to a common datum.

4) Estimating the hydraulic characteristics of project-area sediments. Tasks included
analyzing previous research and evaluating information on the geologic history of
the area.

5) Measuring, documenting and analyzing water-level data collected from piezometers,
monitoring wells and surface-water gages to provide basis for a conceptual model.
A database of water-level elevations was generated to support this objective.

6) Developing a conceptual model of the local groundwater flow system and surface-
water groundwater interaction based on the information gained from Objectives 1

through 5 above.
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7) Creating a groundwater flow model that tests and evaluates the conceptual
groundwater flow system. Tasks included calibrating the model to match measured
water levels.
8) Creating a groundwater flow model to simulate the potential effects of the proposed
mine expansion on the local groundwater flow system. Several methodologies were
explored.
9) Analyzing flow model results and determination/quantification of actual mining
effects.
Report Organization

The text of this report provides a discussion of the results and conclusions from the
background research, field investigations and groundwater modeling. Chapter 2 provides
Background information, Chapter 3 describes the Research Methods, and Chapter 4 details
the Results of the study. Chapter 5 contains a discussion of Uncertainty and Limitations
and Chapter 6 includes Selected References. Figures are included after the text and

Appendices A, B C and D contain supporting data.

CHAPTER 2: BACKGROUND

As shown on Figure 1, the project area is about 2 miles northeast of the town of
Scappoose in Columbia County, Oregon. The site is on the western side of the Columbia
River valley. Elevations in the valley bottom generally range from about 100 feet Mean Sea
Level (MSL) to near sea level. The west side of the river valley is bounded by the Tualatin

Hills, which locally extend to more than 1,000 feet MSL in elevation.
4

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The project area includes numerous creeks, sloughs, lakes and wetlands as shown on
Plate 1, Project Area Map. Major water bodies in the area include Jackson and Scappoose
Creeks, Santosh and Evans Sloughs, Scappoose Bay and the Multnomah Channel, which
connects the Willamette and Columbia Rivers. Dense vegetation exists along Jackson
Creek, Evans and Santosh Sloughs and scattered small stands of deciduous trees are also
present. Most of the area is used for agriculture, including irrigated crops and pasture for
cattle.

Sand and gravel mining has been conducted in the Scappoose area for
decades. Several active mining operations are located directly north of the
expansion area and also to the west. These operations currently mine sand and
gravel below the water table, creating open-water lakes and ponds.

The expansion property (referred to as Pit E, see Plate 1) is a 423-acre parcel of
relatively flat crop and pastureland that slopes downward gradually from northwest to
southeast. The Scappoose Industrial Airpark and rural residential properties border it on the
west, Jackson Creek on the east. Residential properties and farmlands exist north and south
of the site, respectively. Site elevations range from approximately 50 feet MSL at the
western edge near the Scappoose Industrial Airpark to less than 10 feet MSL at the eastern
border near Jackson Creek/Santosh Slough. No surface water features are present within
the site boundaries.

Native vegetation is largely absent from the site, existing only as individual trees

and isolated strips along fences. Elsewhere, pasture and crops cover the site.
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The mining is planned to occur in excavated cells. Ponds will naturally form as the
excavations extend to about 100 feet below the water table. No offsite surface-water runoff
will be allowed to enter future ponds, and water levels within each mining cell will
correspond with groundwater elevations in the surrounding area.

Area Geology

The project area is within the historic floodplain of the Columbia River. Ancient
flows of the river deposited gravels, cobbles and boulders on top of basalt bedrock, which is
present at depth. Subsequent channel meandering and intermittent flooding over millions of
years covered these ancient deposits with layers of coarse-grained materials interspersed
with lenses of fine-grained overbank deposits. An overlying soil, consisting of sand, silt,
clay and gravel, is from 1- to 20-feet thick in much of the floodplain.

Walker and MacLeod (1991) mapped the finer-grained sediment as Holocene age
(about 11,000 years ago and younger) alluvial sediment. The underlying coarse-grained
material is interpreted as a combination of Late Pleistocene age (about 1.8 million years
ago) catastrophic flood gravels overlying older Miocene-Pliocene age (7 to 26 million years
ago) river gravels of the Troutdale Formation (Bet and Rosner, 1993). Rock-type
distinctions occur between the unconsolidated gravel and the Troutdale formation, but these
are not likely to be noted on drillers' logs (the primary source of geologic information).
Figure 3 shows the simplified stratigraphy underlying the project area. Figures 4 and 5
show geologic cross-sections through the project area.

The following paragraphs describe the geologic units in the project area in order of

increasing age:
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Fine-Grained Quaternary Flood Deposits

Fluvial sediments occur to depths of 1 to 20 feet below the ground surface.
These geologically recent, fine-grained overbank or flood deposits consist primarily
of brown cobbly silts with some bouldery cobbly silts with silty sands and cobbly
silty sands. The thickness of this unit apparently increases toward the eastern side of
the project area. The permeability of this finer-grained material is less than in the
underlying sediments.
Coarse-Grained Quaternary-Tertiary Flood Deposits

Below the fine-grained flood deposits, older, coarse-grained glacio-fluvial
flood deposits underlie the area. These sediments, which are Quaternary to Tertiary
in age, extend to depths of more than 200 feet below ground surface. The unit
consists of poorly graded, rounded gravels and cobbles in a sand matrix. These
deposits are the materials that are locally mined for sand and gravel.

The deposits contain scattered boulders larger than 12 inches in diameter.
The deposits are locally cemented and can perch groundwater, based on
observations of dewatered gravel pits southwest of the site. Groundwater can be
locally confined beneath these low-permeability cemented zones. A review of
water-well reports for several wells in the project area suggests that these cemented
zones are discontinuous and cannot be confirmed over large distances. Hartford and
McFarland (1989) report that cementation occurs in both the Quaternary gravels and

the deeper Troutdale formation, thereby preventing these criteria from being used as
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a distinguishing characteristic. A greenish, cemented gravel is present between

depths of about 65 to 108 feet below ground surface (bgs), based on site coring data.
Site Geology

The geology beneath the expansion site is consistent with the units described above,
based on the conditions encountered near and below the adjacent GNW Pits A and B
(Figure 2). Boring logs for 94B1, 94M1, 94M2, 94M3 and 94M4 (see Appendix C) and
Figures 3 and 4 provide details on the subsurface geology.

A discontinuous silt unit was encountered in the upper unconsolidated sand and
gravel zones in borings 94M2 and 94M4. The silt unit, where present, appears to be 10- to
15-feet-thick.

Cemented and unconsolidated sand and gravel was encountered in borings 94M1,
94M2 and 94M3. The cemented zone appears to be discontinuous beneath the site, based on
the information from these borings. In boring 94M1 (the only boring that extensively
explored the vertical thickness of this layer), the cemented zone extended to -200 feet MSL
and was more than 90-feet thick. The full thickness of the cemented zone in boring 94M1 is
unknown since this boring did not completely penetrate the cemented material. Based on
reports by others, it is inferred that unconsolidated silts, sands and gravels are present below
the cemented zones.

Soils

Maps compiled by the U.S.D.A. Soil Conservation Service (SCS) show two soil

series exist at the site (SCS, 1986). These series are the Sauvie silty clay loam and the

Sifton loam. The Sauvie silty clay loam occurs in the southeastern portion of the property

8
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along Jackson Creek and the Sifton loam covers the remainder of the site. Both soils are
described as deep to very deep (extending deeper than 60 inches below ground surface).
The Sauvie series is described as poorly drained soil formed on recent silty alluvium. The
Sifton series are classified as somewhat excessively well-drained soils formed in gravely
alluvium mixed with volcanic ash.
Surface Water

As previously discussed, the project area is within the historic floodplain of the
Columbia River (see Plate 1). In addition to the Columbia River, principal drainages in the
area include:

e Multnomah Channel! east of the site, which discharges to the Columbia River at
Scappoose Bay (south of St. Helens, Oregon);

e Jackson Creek and Santosh Slough immediately east of the site, which discharge
either to Evans Slough or to the SDIC tide gate at the north end of Santosh Slough,
depending on season; and

¢ Scappoose Creek west and northwest of the site, which drains to lowlands northwest
of the site and eventually Scappoose Bay.

Some of the above features are natural, although the U.S. Army Corps of Engineers
(COE) and the SDIC have substantially modified local drainages. The Jackson
Creek/Santosh Slough system functions as a drain to collect water from other smaller
drainage ditches in the district. This water is directed either to Evans Slough when the

Columbia River is high or to the tide gate when the Columbia River is low.
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The COE modifications to surface water features are primarily related to flood
control and to allow shipping in the Columbia River and related major waterways. The
SDIC's improvements control water levels in private farmland within the historic
floodplain. The COE assists the SDIC with dewatering system improvements since the
COE provides additional flood control structures, such as the dike along the Multnomah
Channel.

Other surface-water features within the project area include the numerous channels
and ditches within the SDIC, and ponds created by gravel mining operations. These ponds
are at Santosh Pits A and B (north of the expansion area), and at the Scappoose Sand and
Gravel operation, about 2 mile west of the expansion area. In addition, the area includes a
barge canal north of Pit A, and several small seasonal ponds within the SDIC.

Levels and stages of surface-water features in the project area are influenced by
regional as well as local conditions. A major regional influence on surface-water elevations
is the Columbia River stage, which, in turn, is influenced by conditions such as tidal effects,
seasonal precipitation and snowmelt, and the regulation of upstream dams.

Tidal influences, which alter the river stage as much as several feet along this reach
of the Columbia River are pronounced during low water periods, but are less significant
during high river stages (Helper, 1991). The mean monthly river stage ranges from about
15 feet MSL in January to about 5 feet MSL in September (Helper, 1991). The Barge
Canal, north of the site, allows barges to move from the Santosh loading area to the
Multnomah Channel. The water level of the Barge Canal is considered to be roughly equal
to the Columbia River stage because of its direct connection to the river.

10
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Local controls on surface-water elevations include runoff from precipitation,
recharge from groundwater and the pumping schedules of the SDIC.

No natural surface water features or drainages exist on the proposed expansion site,
based on aerial photos and site observations. However, farm roads and some irrigation and
drainage ditches provide conduits for surface runoff. This runoff collects in low-lying areas
and forms intermittent, temporary puddles. Precipitation for this area is estimated to be
approximately 40 inches/year, based on data from the collecting station at St. Helens,
Oregon.

Scappoose Drainage Improvement Company Operations

The SDIC (formerly known as the Scappoose Drainage District or SDD) was
formed as a drainage district in 1922 to manage water levels in the agricultural lands along
the floodplain. Numerous drainage canals, levees, tide gates and pump stations were
subsequently constructed between 1926 and 1928. In 1939 and 1940, the COE reinforced
the SDIC's levees and upgraded the pumping capacity of the system. Additional
improvements were added through the years.

The COE studied other SDIC improvements (described in a June 1971 COE Design
Memorandum) and subsequently completed further work. This work included removing
and replacing major pumping stations and tide gates, upgrading the levee and constructing a
sublevee southeast of the barge canal (Ogden Beeman & Associates, 1979). The SDIC tries
to maintain water levels within the Jackson Creek and Santosh Slough system at

approximately elevation 4 to 4.75 feet MSL during winter and elevation 3 to 3.75 feet MSL

11
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during the summer (personal communication, SDIC). The calculated recurrence frequency
of the Standard Project Flood is about 1,000 years (COE, 1971).

Dewatering inside the SDIC boundaries is conducted by pumping surface water
from drainage canals, which in turn, are connected to numerous ditches. Five pump stations
currently exist near the site. Each station is related to a sub-basin within the district. Four of
the stations (referred to as the Johnson, Honeyman, Hoven and Smith pump stations) are in
the interior of the SDIC and discharge water to Jackson Creek, Santosh Slough or Evans
Slough inside the SDIC boundaries. The fifth station, known as the Evans pump station,
extracts water from the east end of Evans Slough and discharges it into Multnomah
Channel, which is outside the SDIC boundaries. Plate 1 shows the locations of these pumps
and features.

The majority of SDIC pumping occurs in the winter when precipitation rates and
water levels reach their seasonal highs, although the SDIC also controls creek and slough
levels in the summer to maintain water for irrigation. Pumps at each station automatically
start when float switches exceed pre-set elevations. The Johnson, Honeyman and Hoven
pump stations, which pump in the interior of the SDIC, each have capacities of 3,000
gallons per minute (gpm) and discharge into Jackson Creek/Santosh Slough. The Evans
pumping station at the eastern edge of the SDIC has four pumps, each reportedly capable of
discharging a maximum of 32,600 gpm at 27 feet of head.

The Smith pump station is nearest the site. This station is also within the lowest
elevation and largest subbasin of the SDIC. The Smith station has two pumps with
capacities of 3,000 gpm and 6,000 gpm. These pumps extract water from a network of

12
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ditches and discharge it to a ditch connected to Jackson Creek/Santosh Slough. From
Jackson Creek, the water flows northward into Santosh Slough or enters Evans Slough and
is pumped into Multnomah Channel. During low stages on the Columbia River, tide gates
at the north end of Santosh Slough allow water to gravity flow out of the SDIC. During
high river stages, water flows south from Santosh Slough and north from Jackson Creek
into Evans Slough and is eventually pumped into the Multnomah Channel.
Groundwater

Regional groundwater flow is inferred to be from the highlands west of the project
area toward the Multnomah Channel east of the proposed expansion site. The aquifer
system in the project area is interpreted to be unconfined, although locally confined
conditions appear to exist. The Quaternary-Tertiary fluvial deposits in the area are the
principal, uppermost regional water-bearing unit. These deposits are referred to by
Swanson, et al. (1993) as the Upper Sedimentary Subsystem of the Portland Basin. This
subsystem is described as being composed of two hydrogeologic units, the Unconsolidated
Sedimentary Aquifer and the underlying Troutdale (or Consolidated) Gravel Aquifer. This
interpretation is consistent with Hartford and McFarland’s (1989) Unconsolidated
Gravel/Troutdale Gravel Aquifer. Within this subsystem, the two units are not separated by
geologic structures or a major change in sediment types, but are commonly distinguished by
a change in the amount of cementation.

The referenced authors describe the Unconsolidated Sedimentary Aquifer as being
composed of catastrophic flood deposits, and consisting of bouldery gravels to silt. Drillers’

logs indicate cemented or clayey gravels mark the transition from the unconsolidated

13
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gravels to consolidated gravels. Swanson et al. (1993) shows the Unconsolidated
Sedimentary Aquifer to generally be less than 200 feet in thickness. It likely increases up to
400-feet thick along the axis of the Columbia River channel, based on data from wells
drilled on Sauvie Island to the south of the project area.

The Troutdale Gravel Aquifer is present in most parts of the Portland Basin. This
aquifer occurs within consolidated formations of poorly to moderately cemented
conglomerates (consisting of sands, gravels and cobbles), and sandy conglomerates and
gravels. The conglomerates are derived from ancestral Columbia River-borne sediments.
Gravels in the unit are derived primarily from basalt flows of the Columbia River Basalt
Group, although the full range of rock types found in the Columbia River drainage are
represented. Lenses of sand, silt and clay are also common in the Troutdale Gravel Aquifer.
The aquifer commonly ranges from about 100- to 400-feet thick.

The hydrostratigraphic units underlying the Upper Sedimentary Subsystem of the
Portland Basin are described by Swanson et al. (1993) as the Undifferentiated Fine-Grained
Sediments and Older Rocks. Neither of these units appears to be penetrated by any wells in
the project area and both consist of relatively low permeability formations. These units
probably represent the lower boundary of the Portland Basin groundwater system. It is
estimated from Swanson et al. (1993) that the top of these units occur at a depth of at least

300 feet below ground surface in the project area.

14
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Project Area Conditions
Drillers’ logs for water wells in the project area were compiled and reviewed. Wells

that could be located from the reported information and field observations are shown on
Plate 1 and listed in Table 1.

The project area drillers’ logs describe cemented zones and layers of fine-grained
sediments, with up to 80 feet of confining head in the water-bearing zones. Variations in
the reported amount of confining head between wells that are in relatively close proximity
provide strong evidence that the cemented zones and fine-grained sediments comprise a
system of discontinuous lenses. These lenses tend to locally confine groundwater, but still
allow hydraulic communication to occur between different areas of the aquifer. For
example, wells 4/1-31dd1 and 4/1-31dd2 have a difference in confining head of 24 feet
even though these wells are less than 500 feet apart and are completed at depths of 53 and
60 feet respectively. These conditions are not uncommon in fluvial environments.

Keener (1983) estimated hydraulic parameters in the area using specific capacity test data
reported on 39 drillers' logs. Keener reports "the predominant computed permeability
coefficient lies between 70 and 580 ft/day. However, there are sufficient wells with
computed values ranging up to 1,220 ft/day to force the average computed value to 400
ft/day (with the extremes excluded)." He also reports the results of tests conducted by

others. One such test provided a permeability estimate of up to 8,640 ft/day in a large-
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Table 1. Project Area Water-Well Data Summary

Well Number | Total Depth | Screened Depth to | Static Depth | Completion
of Well Interval First Water | to Water Date
(ft.) (ft.) (ft.) (ft.)

3/1-6ab1 795 open casing 42 Mar-61
3/1-6ab2 50 o 38 Aug-66
3/1-6ab3 70 o 39 Aug-68
3/1-6bb1 80 e 50 Aug-58
3/1-6bb2 80 .o 60 45 Jun-68
3/1-6bb3 63 open casing 18 18 Apr-94
3/1-6ca 81 .o 38 Apr-67
3/1-7cd 80 open casing 3 3 Dec-94
3/1-8da 35 open casing 30 16 Sep-92
3/2-12ad 138 "o 124 42 Jul-74
3/2-12bb 94 .o 89 52 Jul-74
3/2-12dct 177 *on 85 25 Sep-73
3/2-12dc2 164 113-155 39 Jul-56
3/2-1aa 149 open casing 70 45 Dec-79
3/2-1ba 90 .o 55 Aug-57
3/2-1¢c 210 .o 56 34 Jul-60
3/2-1cd 120 "o 97 45 Aug-91
3/2-1db 120 open casing 10 10 Feb-93
3/2-2ca 280 260-280 265 245 May-89
3/2-2dd+t 260 165-260 246 124 Aug-88
3/2-2dd2 250 open casing 65 58 May-92
4/1-31ad1 70 open casing 21 Jul-69
4/1-31ad2 33 " 17 Dec-80
4/1-31bd 118 "o 25 3 Jun-80
4/1-31cb 127 40 Aug-51
4/1-31cd 85 open casing 48 Feb-67
4/1-31da1 60 .o 45 May-85
4/1-31dd1 53 open casing 35 Oct-82
4/1-31dd2 60 o 60 35 Oct-79
4/1-32bb 40 o 20 5 Nov-73
4/1-32¢b 85 o 32 32 Apr-82
4/1-33cd 106 .o 80 80 Sep-79
4/2-36bb 148 v 110 97 Sep-91
4/2-36bc 150 o 120 70 Aug-77
4/2-36¢¢ 135 "o 120 70 Jul-77
Notes:

1} Approximate locations of the above wells to the nearest quarter-quarter section are shown on Plate 1.

2) More wells in project area than shown.

3) Data based on drillers’ logs (see Appendix B).

4) Depth to first water not always reported by drilter.

5) Well numbers assigned according to the following format:
3 - Township number (north, Willamette Baseline)
1 - Range number (west, Willamette Baseline)

6 - Section number

a - quarter section

b - quarter quarter section

1 - indicates the number of the well within the

quarter-quarter section (if more than 1)
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diameter shallow pit in the bottom of Santosh Pit A, but this type of test is considered less
reliable than well data.

To summarize, the groundwater system beneath the project area is a single,
unconfined aquifer composed of heterogeneous, but predominately coarse-grained fluvial
sediments. Lenses of silt locally occur and areas of significant thicknesses of cemented
sediments are common, apparently resulting in localized confinement of groundwater.
Previous Investigations

Work for this project was initiated in 1993 by David J. Newton Associates, Inc.
(DNA) at the request of the property owner, Lone Star Northwest (now known as Glacier
Northwest (GNW)). GNW operates sand and gravel mining and processing operations near
Scappoose, Oregon and desired to expand mining to adjacent farm property to the south.

A number of technical studies relating to aggregate mining have been conducted
in the area. These studies have addressed issues regarding the quantity and quality of
aggregate in the area; the presence, quality and use of surface water and groundwater; and
environmental concerns (see Appendix A).

Monitoring of groundwater and surface water conditions in the project area began in
April 1993. The purpose of the monitoring was to collect water-level data to help
characterize existing conditions at the site. Initial groundwater modeling was conducted by
others in 1993 (DNA, 1994a) using data available at that time. This initial model simulated
a shallower excavation and was designed to estimate only the amount of additional

groundwater flow that would result from that excavation. This was done by directing all
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groundwater discharge in the model to a single point, rather than through a cross section of
the aquifer.

Subsequent to the initial modeling effort, significant additional geologic and
hydrogeologic data were collected from new borings and water-level measurements. These
data provided details into such thins as the nature of the aquifer material and seasonal
fluctuations in water-table position. It was determined that modeling efforts could be
improved to produce a more realistic simulation of the project-area conditions. This new
model uses some of the same data as the previous effort but differs in almost all model
design aspects. The modeling effort for this study began in September 1995 and therefore
uses data collected up to that time. This report details the results of that work and evaluates
the predicted impacts to the floodplain groundwater system. These results are based on:

e Subsurface explorations and field-testing conducted by others prior to this project.
e Subsurface explorations completed in support of the mine expansion project.
e Water-level data and field observations compiled from April 1993 to September

1995.

e Numerical modeling of the groundwater flow conditions that will likely result if the

mine is expanded to include a 460-acre excavation.
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CHAPTER 3: RESEARCH METHODS

As discussed earlier in this report, a previous investigation (DNA, 1994a)
attempted to model the effects of mining Pit E. This effort relied on less than one year of
water-level measurements collected on and around the site and a limited number of
shallow borings to characterize the geologic and hydrogeologic conditions beneath the
site. In order to account for seasonal fluctuations in groundwater conditions and to more
accurately simulate a revised mining plan, an additional data collection effort was deemed
necessary.
Subsurface Investigation

To investigate site conditions, 10 wells on and adjacent to the proposed expansion
property were installed (Plate 1, Table 2). Water levels in these and several previously
existing wells on and near the site were regularly measured beginning in April 1993. Table
2 lists information on the wells monitored for this investigation. Four surface-water gages
placed in Jackson Creek were also used to monitor changes in surface water elevations. The
purpose of measuring these water levels was to:
o Document any seasonal changes in groundwater elevations beneath the site.
° Obtain data on groundwater flow directions and gradients, and seasonal fluctuations

that may occur.
. Collect data to help define surface water/groundwater relationships.
With the above information, it was possible to compare the model-predicted water levels

with those observed.
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Table 2. Well Completion Details

Well Total Screened Casing Date
Number Depth Interval Depth Diameter Installed
(feet bgs)  (feet bgs) (inches)

P-1 9 7-9 1 3/93

P-2 10 8-10 1 3/93

P-3 11 9-11 1 3/93

P-4 34 unknown 2 unknown
P-5 9 7-9 1 3/93

P-6 20 18.5-20 2 4/93

P-7 20 18.5-20 2 4/93

P-8 46 unknown 2 unknown
MW-1 42 32-42 2 4/93
MW-2 50 35-50 4 3/94
MW-3 55 40-55 4 2/94
MWwW-4 40 25-40 4 2/94
4/1-31cd (Havlic) 85 open casing 8 2/67

Numerical Modeling
To understand how the mine expansion might influence area groundwater levels and

flow, a numerical model, of the site and surrounding area was constructed using
MODFLOW (McDonald and Harbaugh, 1988). MODFLOW, a three-dimensional, finite-
difference groundwater flow model developed by the USGS, was chosen because of its
flexibility of application and its widespread use and acceptance among groundwater
professionals (Anderson and Woessner, 1992). The modeling was designed to simulate
existing surface water and groundwater conditions, and provided predictions of
groundwater conditions that may result from the proposed mining. These results were used
to estimate changes in groundwater flow directions, gradients and the volume of

groundwater that would annually move through a given area, and to and from the SDIC

boundaries.
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The new model uses some of the same data as a previous effort (DNA, 1994a) but
differs in almost all model design aspects.

Modeling Process

The modeling process began by developing a conceptual visualization (model) of
the hydrogeologic system, followed by constructing a corresponding numerical model that
incorporates field data (such as water-level measurements), simplified assumptions about
the aquifer system and professional judgments of the system's hydraulic parameters. The
results obtained from the numerical model are subsequently compared to the conceptual
model and field data. This comparison can indicate whether the underlying assumptions and
generalized estimates of hydraulic parameters are: 1) reasonable; or 2) should be revised
and the numerical model adjusted and reanalyzed. An iterative process of comparing and
modifying the conceptual and numerical models typically continues until both models are in
general agreement and the water-level conditions produced by the numerical model are
reasonably similar to those observed in the field.

This process can also be effective in identifying the need for additional data or
directed research. These new requirements are evaluated and, if necessary, completed and
incorporated into the model. At this stage, the model is ready for use as a predictive tool to
examine how changes in the existing hydrogeologic system will likely influence
groundwater elevations and flow.

In fluvial environments, subsurface materials are generally heterogeneous and
anisotropic, and hydraulic parameters can be highly variable over short distances. As a

result, numerical models in these types of systems are based on best estimates of hydraulic
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parameters (such as hydraulic conductivity), and a number of model simulations are
generally carried out, with a specific set of hydraulic parameters used in each simulation.
The parameters can be adjusted until the model results match field-measured conditions
according to established criteria. This is the process of model calibration.

Sensitivity analyses were conducted for this study to evaluate how the parameter
uncertainties influence the model results (Anderson and Woessner, 1992).

The model parameters used and assumptions made in this project are intended to
be as simple as possible. It is important to remember that this model is a design and
evaluation tool that is based on these simplifying conditions. As such, the model does not
provide a unique solution since other model designs that are consistent with the observed
data could be developed. However, the model developed for this project is appropriate for
understanding the affect of the mine expansion on the groundwater flow system in the
project area. Where assumptions are made, it is with the objective of producing the

maximum change to the flow system, and thus provide conservative results.

CHAPTER 4: RESULTS

Site Conditions

Tables B1 and B2 in Appendix B summarize water-level data collected during this
investigation. Figure 6 is a hydrograph of the same data. One piezometer, P-3, was
monitored, but later abandoned due to casing damage. Measurements in well 4/1-31cd were

interrupted in August 1994 due to modification to the wellhead, which made access

difficult.
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As part of this work, surface-water levels were monitored at stream gages on
Jackson Creek/Santosh Slough. These gages are designated WL-1, WL-5, SG-1 and SG-2.
Plate 1 shows the locations of these stream gages and Figure 6 presents hydrographs of the
measurements collected between April 1993 and September 1995. Table B2 summarizes
the surface-water data collected for this investigation.

Groundwater

The average groundwater elevation in the monitored wells ranged from 3.9 feet
MSL at P-8 to 4.9 feet MSL at MW-1. Water levels are generally lowest along the eastern
margins of the site. Water-level fluctuations in each well averaged approximately 2 feet
annually, although P-6 changed by almost 2.7 feet in 1993 (see Table B1). Based on the
collected data, the direction of groundwater flow beneath the majority of the site is generally
from the northwest to the southeast.

Figures 7 and 8 are water-level maps based on May 15 and September 22, 1995
measurements. These dates were selected as being representative of typical high-water and
low-water conditions. As shown in Figure 7, water levels on May 15, 1995 ranged from
approximately 5.5 feet MSL on the west side of the site to approximately 5.2 to 5.4 feet
MSL along the eastern boundary. For comparison, water levels during the low-water
conditions on September 22, 1995 (Figure 8) show water levels ranged from approximately
3.8 feet MSL on the west side of the site to approximately 3.1 to 3.6 feet MSL along the
eastern boundary.

As shown on Figures 7 and 8, the inferred direction of groundwater flow beneath the

site remains essentially unchanged between the May 15 and September 22 high- and low-
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water conditions. Although the flow direction is not uniform, (probably due to local
variations in sediment composition) the predominant flow direction beneath the majority of
the site is inferred to be to the southeast. Furthermore, although the average water-level
difference is approximately 2.2 feet for these dates, the inferred groundwater gradients are
approximately consistent at 0.0002 to 0.0004 through the majority of the site.

Groundwater mounding is apparent around P-7 during periods of low water
conditions, based on water-level measurements. This mound influences the nearby
gradients and directions of groundwater movement. For example, groundwater appears to
move outward from well P-7 with an apparent maximum gradient of up to 0.0002 based
on September 1995 data. It’s possible that an upward vertical flow gradient caused by
variations in the hydraulic conductivity of the sediments could be a cause of the
groundwater mounding, which apparently occurs only during the dry summer months.

Surface Water

Water levels in Jackson Creek/Santosh Slough remain relatively stable due to
continuous recharge to the creek from the Smith pump and other interior SDIC pumping
plants (Plate 1).

Measurements collected between May 24, 1993 and September 22, 1995 showed the
average annual fluctuation at the stream gages was approximately 1.9 feet, although SG-2
fluctuated almost 3 feet in 1994 (see Table B2). Similarly, the average elevation of Jackson
Creek was 3.9 feet MSL. The maximum observed water level on Jackson Creek was 5.8

feet MSL at SG-2 on April 11, 1994 and the minimum observed water level was 2.4 feet
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MSL at WL-5 on August 4, 1994. Gage WL-1 was destroyed in September 1993; therefore
subsequent measurements are not available for this location.

The relative positions of the water levels at the four Jackson Creek/Santosh Slough
gages (SG-1, SG-2, WL-1 and WL-5) indicate a changing direction of flow in these streams,
and at times, stagnant conditions. Pumping to the south of SG-1 in the SDIC apparently
causes Jackson Creek to sometimes flow to the south. At other times, it flows north to
either the Evans pump station (via Evans Slough) or to Santosh Slough and the tide gate.

Stream-stage data are not available for Scappoose Creek. According to the USGS
St. Helens, Oregon and Washington quadrangle map, Scappoose Creek flows north between
elevations of 0 and 30 feet MSL along its course, which is approximately 2,500 to 4,500
feet west of the proposed expansion.

Surface Water/Groundwater Relationships

Drillers’ logs for water-wells adjacent to Scappoose Creek give an indication of the
relationship between the creek and groundwater. Many of these wells (including wells 3/2-
laa, 3/2-1cd, 4/1-31adl, 4/1-31bd and 4/1-31¢b) indicate significantly different static water
levels than the apparent elevation of the nearby creeck. This difference is attributed to the
hydraulic separation of the creek from groundwater. This separation is likely due to
deposition of fine-grained sediments along the banks and bed of the creek, and/or
cementation of subsurface sediments in the area. Several wells, 3/2-1db and 3/1-6bb3, are
reported to have a static water levels apparently consistent with the elevation of the creek at
their locations (see Table 1 and Plate 1). However, it is concluded from the majority of the

data that Scappoose Creek has limited hydraulic connection with the groundwater in the
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area west of the project site. This conclusion is supported by the fact that lower Scappoose
Creek maintains low-gradient flow in the floodplain throughout the summer, indicating it is
not losing significant flow to groundwater.

Stream gages WL-1 and WL-5 on Jackson Creek are sited near wells P-1 and P-5 on
the west bank of the Creek (see Plate 1). These monitoring pairs (P-1/WL-1 and P-5/WL-5)
provide data on the water-level relationship between surface water and groundwater. The
data for both monitoring pairs show similar trends, and in many cases, the measurements
differ by only tenths of a foot (see Figure 6 and Tables B1 and B2). These data indicate that
Jackson Creek is well connected to the groundwater system, and that groundwater flow is
toward the creek in this area. The creek i1s maintained by the SDIC to receive flow from the
subsurface and SDIC pumps, and carry the water to Evans or Santosh Sloughs.
Observations indicate this system is operating as intended.

A Corps of Engineers report (COE, 1971) indicates that seepage into the SDIC from
Multnomah Channel increases when the Columbia River stage rises. This is logical
considering the significant volume of coarse sediments in the area. The SDIC maintains
water levels within the district that are substantially less than the river stage during much of
the year. This condition likely induces surface water to recharge the groundwater system
within the SDIC. It is also likely that the influence of the river stage on surface and
groundwater levels decreases with distance from the Multnomah Channel, and that at some
point within the SDIC, this influence is offset by the recharge of surface water from the

west.
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Overview of Conceptual Model
The conceptual model of the area groundwater flow system is based on the

hydrogeology of this part of the Portland Basin as described in Chapter 2 and interpretation
of data collected between 1993 and 1995 (see Figure 9).

The uppermost aquifer system underlying the project area is interpreted to be 200 to
400-feet thick, with the thickness increasing toward the Columbia River to the east, and
decreasing and eventually terminating against the Tualatin Mountains to the west. The
aquifer is underlain by low permeability siltstones, mudstones and claystones as described
by Swanson et al. (1993). The aquifer system appears to be laterally extensive along the
north-south axis, which is parallel to this reach of the Columbia River.

Recharge to the aquifer underlying the project area occurs from the Columbia River
to the north, northwest (via Scappoose Bay wetlands) and east; highlands to the west; and
infiltration from precipitation, dry wells, and septic systems both within and upgradient
(west) of the project area. Discharge from the aquifer is inferred to occur from the SDIC
dewatering system and flow to the Columbia River (via Multnomah Channel) during low
river stages.

The predominant directions of groundwater flow appear to be toward the SDIC
basin from the Multnomah Channel in the east, north and northwest, and the higher
elevations to the west. Groundwater appears to move from northwest to southeast beneath
the proposed expansion site. During high-water conditions, shallow groundwater recharges
open ditches and is removed to the Multnomah Channel via the network of pumps and

canals. During low-water conditions, the direction of groundwater movement and gradient
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remain unchanged, but water is removed from the SDIC basin via the tide gate at the north
end of Santosh Slough and by pumping from the Evans pumps. Flow gradients through the
majority of the project area are inferred to be approximately 0.0002 to 0.0004, based on
measured water levels on and near the site. Water-level data also show a groundwater
mound in the northeast corner of the site as discussed elsewhere in this report, but this is
inferred to be localized, based on well measurements and does not appear to have a
significant effect on the larger-scale groundwater flow system.

Flow rates and leakage rates of the Multnomah Channel, Scappoose Creek, Barge
Canal or Jackson Creek/Santosh Slough, and the volume of water removed from the aquifer
by SDIC pumping are unknown. However, as discussed in Chapter 4, there are indications
that leakage to or from Scappoose Creek is relatively limited and that Jackson
Creek/Santosh Slough is relatively well connected to the aquifer. The Barge Canal is
presumed to be an extension of the Multnhomah Channel and is likely hydraulically
connected with the aquifer, based on the coarse nature of the underlying sediments and the
fact that the canal is dredged to maintain its depth.

Conceptual Model Water Balance

In general, a simple water balance (or hydrologic budget) for a given area of aquifer
can be described by the following equation:

Flow in = Flow out +/- (change in aquifer storage)
In the steady-state condition as considered here there is no change in storage, therefore flow
in must equal flow out. The components of inflow are recharge from precipitation and

recharge from upgradient groundwater flow. Outflow components consist of groundwater
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discharge and discharge from pumping wells (if any). It is presumed there is no surface
water recharge (except leakage from the Barge Canal) or discharge from pumping wells in
the conceptual model.
Groundwater inflow can be calculated using Darcy’s Law:

Q=KiA
Where: Q = groundwater flow rate

K = hydraulic conductivity of the aquifer material

i = groundwater flow gradient

A = cross-sectional area through which groundwater is flowing
The length of the cross-sectional flow area (or discharge boundary) is defined by a line
drawn to generally connect the SDIC pumps east of the expansion site from about SG-1 on
the south to the Barge Canal on the north (see Figure 10). The thickness of the aquifer is
about 300 feet (slightly thicker during high-water conditions) and groundwater is flowing
generally west to east.

Groundwater flow gradients range from 0.0002 (during low-water conditions) to
0.0004 (during high-water conditions) over the expansion site as discussed previously.
Higher gradients likely exist in the northern part of the study area between the Barge Canal
on the northwest and the SDIC pumps on southwest due to the Barge Canal level being at a
somewhat higher elevation than groundwater. Although no groundwater data exists for this
area, the level of the Barge Canal and pumping level in the SDIC are known. These data

indicate groundwater flow gradients ranging 0.0003 to 0.001 for high and low water

conditions respectively.
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The value of hydraulic conductivity used is 1,225 ft/day. The selection of this value
is discussed in detail later in this Chapter.

A recharge factor (17 inches/year) is calculated for a surface area that extends from
the discharge boundary described above (on the east) westward to approximately Highway
30 and to the Barge Canal in the northwest. The source of this value is described in detail
later in this Chapter.

Uncertainty results from errors that can be present in the values of parameters that
are measured or calculated. Winter (1981) estimates that errors in annual rainfall
estimates and evaporation rates (used in this model as part of estimated recharge) can be
as high as 10 to 15%. Calculation of hydraulic gradients and the position and nature of
hydrogeologic boundaries may contain errors due to interpretation of drilling and
measurement data and placement of piezometers and surface-water gages. In addition,
Winter (1981) concludes that it is probably not possible to estimate hydraulic
conductivity any closer than 50% and in many cases it may be closer to 100%. Based on
these error estimates, and using the method of Lee and Swancar (1996), a maximum
probable error for the hydrologic budget is calculated to be + 52%. Table 3 below

contains the results of the calculations and error analysis described above.
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Table 3. Conceptual Water Balance Results.

Calculated Range
Groundwater Flow Including Error (= 52%)
(ft*/day) (ft’/day)
High Water 5,280,000 2,534,000 o 8,026,000
Conditions
Low Water 2,380,000 1,142,000 to 3,618,000
Conditions
Model Design

MODFLOW (McDonald and Harbaugh, 1988), a three-dimensional, finite-
difference groundwater flow model developed by the USGS, was used to model the project
area. MODFLOW was chosen because of its flexibility of application and its wide
acceptance among groundwater professionals. The governing equations, solved by finite
difference methods, upon which the MODFLOW program is based, and the computer code
itself, have been independently verified by other researchers using analytical solutions. The
following sections describe the model design elements used for this project and justification
for each condition or assumption.

The general approach of the modeling was to develop a model that predicts the
maximum water level and flow volume change to the SDIC that may occur in the SDIC
during and after mining. Where parameters were estimated or simplifications were made in
the model based on a likely range of values, the value was selected to cause the largest
increase in the water level or flow volume to the SDIC area. This was done to prevent

underestimating the effects of mining, providing a conservative result.
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The modeling involved the simulation of: 1) existing hydrogeological conditions
(current-conditions model); and 2) hydrogeological conditions resulting from the proposed
mining (future-conditions model). The difference between the current-conditions model and
the future-conditions model is the insertion of a high conductivity zone that was used to
simulate the presence of the completed mine at Pit E that will extend below the water table
(see Figures 9 and 10 for details of the model designs). In order to examine the range of
potential influences on the groundwater system, two sets of boundary conditions were used
for each of the modeled systems: 1) low-water or dry season conditions; and 2) high-water
or wet season conditions. The September 22 and May 15, 1995 water-level data were
selected to represent the low and high water conditions, respectively, based on analysis of
the collected data.

A steady-state model was used due to the limited information on the aquifer storage
properties within the project area, and the inherently higher data demands of a transient
simulation. A three-dimensional model was selected since this allows for simulating
different hydrogeologic units within a thicker aquifer system. The model design presumes
that the existing and proposed excavations penetrate only part of the total aquifer thickness.

Model Grid
A regularly spaced, 250-foot-square grid was horizontally imposed over the project area
(see Figures 10 and 11). The two-layer model contained 5,204 active cells. This level of
discretization was selected to balance the level of detail needed with the desire to maintain a
model of manageable size. Finer and variable nodal spacing was judged unnecessary

because of the relatively low and consistent groundwater gradients in the project area.
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In the model, the aquifer system is divided into two layers. The position of the
boundary between the two layers is intended to approximate the projected maximum
excavation depth at the proposed expansion site (see Figure 9). The model allows water to
flow freely between the two layers since this boundary does not reflect changes in geology,
but is only intended as a means of projecting the proposed excavation. The layer boundary
is located at an elevation of -100 feet MSL in the model. Since the water table at the site is
typically at an elevation of 5 to 8 feet MSL, the model slightly overestimates the depth of
the pit. This overestimation is a conservative simplification since a larger excavation would
produce a greater influence to the groundwater flow system.

Boundary Conditions

Two types of boundaries were used: no-flow and specified-head. The locations of
each type of boundary are shown in Figures 10 and 11.

No-Flow Boundaries

No-flow boundaries are used to constrain the northeast to southwest groundwater
flow. The northern and southern no-flow boundaries are placed roughly parallel to the
inferred direction of groundwater flow and, therefore, should not alter the direction of flow.
A no-flow boundary is also present between the Barge Canal and the western specified-
head boundary, separating the model from the wetlands to the north (which are assumed not
to contribute groundwater to the area being modeled). The bottom no-flow boundary
simulates the low-permeability, fine-grained sediments that are inferred to exist at an

elevation of approximately -300 feet MSL.
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Specified-Head Boundaries

The east and west margins of the model are composed of specified-head boundaries.
The western specified-head boundary is composed of two reaches. The northwest reach
coincides with the Barge Canal, although limited field data are available to define historic
water levels in the Barge Canal. As a result of this limitation, the Columbia River stage
recorded at the Vancouver, Washington gage was used. This gage is approximately 15 river
miles upstream from the project area and, therefore, should always be somewhat higher than
the stage of the river at the Barge Canal. This results in a water level estimate that is
slightly high at this boundary (probably Y2-foot or less), a conservative assumption because
a higher water level results in a greater volume of water entering the model. On May 15,
1995, the average gage reading was 10.2 feet MSL and the average September 22, 1995
gage reading, 4.4 feet MSL.

The west reach of the western specified -head boundary follows a general southwest
to northeast line located west of Scappoose Creek. As discussed elsewhere in Chapter 4,
Scappoose Creek is considered to have limited connection with groundwater in this area.
This boundary, therefore, represents an average groundwater elevation along the line that is
not influenced by surface water conditions. High-water conditions are simulated by using a
specified-head value of 8.0 feet MSL, which corresponds to May 15, 1995 measurements.
Low-water conditions are simulated by using a specified-head value of 6.0 feet MSL, which
corresponds to September 15, 1995 measurements. These values were selected to maintain
and extend the groundwater gradient that exists beneath the expansion site, and to provide a
reasonable match between field measurements and model calculations. The specified-head
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boundary was placed far enough away from the proposed mining site (over 4,000 feet) to
minimize the potential for this boundary to interfere with groundwater conditions beneath
the site.

The location of the eastern specified-head boundary in the model follows a line that
approximately connects four interior SDIC pumping stations (Johnson, Honeyman, Smith
and Hoven, see Figures 10 and 11). This was done to simulate the hydrologic divide likely
created by SDIC pumping. Although no field data are available for this part of the project
area, information supplied by the SDIC indicates that they attempt to maintain water levels
in this area at 3.0 to 4.75 feet MSL. To simulate the high-water conditions occurring on
May 15, 1995, this boundary was set at 4.75 feet MSL. To simulate low-water conditions
occurring on September 22, 1995, this boundary was set at 3.0 feet MSL. It is inferred that
the area east of these four pumping stations is in such close proximity to the Multnomah
Channel that the influence of this large, continuous supply of water would tend to dominate
any changes in the groundwater system west of the SDIC pumping stations.

Hydraulic Conductivity

Drilling data reviewed for this project show there is significant variation in the grain
size and amount of cementation within the geologic materials underlying the project area.
In order to simplify what is a complex system and at the same time maintain conservative
overestimation in the model, the largest consistently reported field-measured values of
hydraulic conductivity in Keener (1983) were used, except where large-scale excavations

are currently located or proposed. This value was 1,225 ft/day. Use of the highest
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consistently reported value rather than an average is a conservative approach since the
higher hydraulic conductivity should result in more water flowing to the district.

Ponds resulting from mining act essentially as flow-through lakes (they neither
remove nor add water relative to the groundwater system) since they do not have inlet or
outlet streams. Therefore, it was concluded that an accurate way to model these surface-
water features was to insert a volume with extremely high values of hydraulic conductivity
to simulate open-water conditions.

The existing and proposed excavations (ponds and lakes) were simulated by using a
hydraulic conductivity value of 1,000,000 feet/day. This value was selected by creating a
generic model of similar size and properties to the project area. A rectangular volume of
higher hydraulic conductivity was inserted into the generic model to simulate a quarry
excavation. A series of simulations were subsequently conducted in which the hydraulic
conductivity of the excavated zone was increased from 1,000 ft/day to 1,000,000 ft/day in
order-of-magnitude increments. The resulting flow volume from each simulation was
compared to the previous increment and the percentage increase in flow was calculated for
each step. The change in flow became smaller with each successive increment, until at
1,000,000 ft/day, the increased flow from the previous increment was less than 0.25%. It
was concluded that further increases in the hydraulic conductivity value of the excavated
volume would have negligible effect and that 1,000,000 ft/day would be a reasonable value
to use in simulating a flow-through lake. This result, using a contrasting hydraulic
conductivity value that is three orders of magnitude larger for the lake nodes than the
surrounding aquifer, is consistent with work done by Chung (1998). In addition, Chung and
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Anderson (1998), and Nair and Wilsnack concluded that representing a flow through lake
with a zone of high hydraulic conductivity yields results similar to using the MODFLOW
Lake Package (Cheng and Anderson, 1993 and 1994).

Recharge

According to Snyder et al. (1994), recharge rates in the project area range from 6 to
19 inches/year although precipitation for the area is estimated to be approximately 40
inches/year based on data collected at the St. Helens, Oregon Rural Fire District Station.
Based on the recharge estimates, 17 inches/year was selected as the overall estimate for the
entire modeled area. The selected recharge rate was applied uniformly at the top of the
uppermost layer of the model. The value selected is conservative because using a high
volume for recharge should again cause overestimation of the effects that could be caused
by mining.

Model Calibration

Calibrating the model involves comparing model-generated water levels and water
balance calculations with actual field-measured data. Adjustments are made to the model
design parameters (such as boundary conditions or aquifer characteristics) to bring the
model-generated and the field-measured values into closer agreement (for head and for
flow). For this modeling effort, emphasis was placed on designing a conservative model
that tends to overestimate the results of changes to the groundwater flow system. This
strategy should result in a higher overall hydraulic conductivity of certain areas of the model

(such as near MW-2), thereby producing a larger volume of water flowing to the SDIC.
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Calibration statistics for each model are listed in Table D1 (Appendix D) and
summarized in Table 6. The Absolute Residual Mean for the high- and low-water
conditions models was 0.55 feet and 0.46 feet respectively. Generally, both the high- and
low-water conditions models achieved closer calibration at wells located in the southern and
eastern portions of the site, downgradient of the proposed excavation. The largest residual
errors occurred at MW-2, in the northeast portion of the site at the apparent location of a
groundwater mound. The residual error at MW-2 is a maximum of 2.8 feet.

As shown in Table 4 below, the groundwater output flows generated by both current
conditions models are within the error range calculated for the water balance. This indicates
reasonably good agreement between the conceptual water balance and the model-generated

results.

Model Results

To quantify the amount of water-level change and groundwater flow change volume
that could result from mining Pit E, the results of the current-conditions models (Figures
12a and 13a) were compared to the results of the future-conditions models for each of the
two water-level conditions (May 15, 1995 and September 22, 1995, Figures 12b and 13b).
Two MODFLOW-generated criteria were used for comparison: 1) the output flow rate; and
2) the change in head (water-level elevation).

MODFLOW produces a volumetric water budget for each simulation (see Appendix
D). This budget includes the output flow rates, which is the rate of groundwater flow that
exits the model under steady-state conditions via specified-head boundaries. All of the

groundwater in these models discharges to the eastern specified-head boundary. For
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comparison, the output flow rate produced by the current-conditions model for each date is
compared to the output flow rate produced by the corresponding future-conditions model.
These comparisons are shown in Table 4 below.

Table 4. MODFLOW Model Groundwater Flow OQutput Comparisons.

Output Error Output Flow
Simulation Flow Range Flow Increase Percentage
Date Current (£ 52%) Future Flow
Conditions Conditions  (ft'/day)  Increase

(ft’/day) (f¢’/day) (ft’/day)

May 15, 1995 6,048,000 2,534,000 6,674,000 625,000 10%
8,022),000
September 22,1995 2,925,000 1,142,000 3,428,000 503,000 17%
3,61?,000
The Table 4 model results indicate that the change in groundwater flow to the
downgradient boundary (the eastern model boundary) following the completed excavation
of Pit E will be an increase of approximately 10% during high-water conditions and an
increase of approximately 17% during low- water conditions. This increase in flow occurs

throughout the total thickness of the aquifer beneath the project area (estimated to be 300

feet) due to the increased gradient east of the excavation (see Figures 12b and 13b).

Evaluation of Model Results
The downgradient pumps in the SDIC are designed to lower the water table below
natural levels by pumping from the surface. It follows that changes to the flow system that

cause the water table to rise will result in increased pumping to maintain the desired
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elevation for SDIC operations. It also follows that the volume of increased pumping is
related to the amount of water table rise that occurs within the drained area. Therefore it is
relevant to evaluate the actual volume of water that will need to be pumped as a
consequence of the increased flow. This volume should be significantly less than shown in
Table 4 since only the uppermost few feet of aquifer are affected by drainage pumping.

MODFLOW computed water-level changes (drawdown), which corresponds to a
change in the position of the water table. The values can be positive (water-level rise) or
negative (water-level decline). As shown in Figures 12¢ and 13c, the model predicts a
maximum 0.8 feet water-level rise on the downgradient side (east side) of Pit E and a
maximum water-level decline of 0.8 feet on the upgradient side (west side) of Pit E. Both
of these maximum changes occur within the boundary of Pit E and attenuate rapidly with
distance from the site. For example, in the area immediately downgradient (east) of Pit E,
an increase of 0.2 feet is predicted at a distance of approximately 1,500 feet east of the site.
Correspondingly, a decrease of 0.2 feet is predicted to occur approximately 3,000 feet
northeast of the site in the upgradient area.

The maximum predicted change in water level that occurs outside the Pit E
boundary is 0.6 feet. This change is predicted as a water-table rise up to 400 feet east of
the site boundary, and as a water-table decline occurring up to 300 feet west of the site
boundary. The insertion of the excavated area into the model has the effect of flattening
the water table across the excavation (which is open water) and increasing the flow

gradients both upstream and downstream of the new pit (see Figure 14a).
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Only the additional flow volume caused by a water-table rise and saturation of
previously dry soil will need to be pumped to maintain the lowered water-table elevation
desired by the SDIC. This flow can be estimated by determining the downgradient cross-
sectional area that became saturated as the result of mining, and calculating, using
Darcy’s Law, the groundwater flow rate through this area.

Using the water-table change contours and gradients on Figures 12¢ and 13c, and
the cross-section lines indicated on each Figure, and using and hydraulic conductivity
values confirmed by field measurements and numerical modeling, the additional pumpage
requirements are calculated and listed in Table 5 below (see also Figure 14b).

With regard to the potential for the mine expansion to cause increased flooding,
the limited amount of additional saturation in the downgradient areas is unlikely to
increase flooding potential. This conclusion is based on the small increase in pumpage

requirements by the SDIC and the small surface area affected by the downgradient water-

table rise.
Table 5. Additional Groundwater Pumpage Requirements
Estimated Pumpage Error Range
Simulation Date Cross-Sectional Rate Increase (=52%)
Area (gpm)

(ft') (gpm)
May 15, 1995 3,030 12 6to 18
September 22, 1995 2,550 10 5to 15
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Discussion of Model Results
The results of the work described in this report indicate that the effect of

introducing a large-scale mining excavation in the Columbia River floodplain on the local
groundwater flow system is limited. The additional pumping required to remove the
additional flow created by Pit E is roughly equivalent to the average domestic well (5 to
18 gpm). For the Scappoose Drainage Improvement Company, which operates a system
designed to lower the water table beneath agricultural land downgradient from Pit E and
maintains a total pumping capacity of over 130,000 gpm, this amount of increased flow is
not significant.

Conclusions

Groundwater occurs in a sand and gravel aquifer that extends to a depth of
approximately 300 feet beneath the site. A review of field observations and drillers’ logs
for area wells indicates the aquifer contains numerous lenses and layers of coarse sand and
gravel, and discontinuous cemented zones. Although the cemented zones can perch and
locally confine groundwater, the aquifer is considered a single regional groundwater system.

The hydraulic conductivity of the sediments that make up the aquifer varies due to
silt and clay content and variable cementation. According to investigations by others, the
estimated hydraulic conductivity of the most coarse-grained portions of the aquifer may be
as high as 6 ft/minute and the hydraulic conductivity of the fine-grained or cemented
material may be as low as 0.05 ft/minute (Keener, 1983).

Groundwater occurrence and movement in the area is primarily influenced by:

e Precipitation in the highlands to the west of the project area and in the project area
itself.
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¢ Dewatering pumping in agricultural lands east of the project area.
¢ Proximity of the extensive groundwater reservoir of the Columbia River system.

It is concluded from data compiled for this project that recharge to the aquifer
beneath the site originates primarily in highlands to the west of the site but also occurs from
surface infiltration. It is concluded from site data that SDIC pumping operations interfere
with the influence of the Columbia River system on groundwater occurrence and movement
within the project area. To a large extent, groundwater movement in the project area is
influenced by dewatering conducted to allow agriculture in the floodplain. The SDIC
pumps water from drainage canals east of Jackson Creek, thereby effectively lowering
groundwater elevations on the east side of the creek and creating a relatively constant-head
boundary condition at the eastern side of the site. = The predominant direction of
groundwater movement beneath the site is inferred to be to the southeast toward the SDIC
at a gradient of approximately 0.0002 to 0.0004. This gradient remains relatively constant
throughout the year, although water levels in site wells fluctuate as much as 2 feet annually.
As long as the SDIC continues to dewater farmland east of Jackson Creek, groundwater
will likely continue to move towards this area of extraction.

Average groundwater elevations at 11 monitoring points established on and around
the Pit E site range from 3.9 to 4.9 feet MSL, based on measurements obtained between
April 1993 and September 1995. The average surface water elevation for four stream gages
installed in Jackson Creek (south and east of the site) range from 3.7 to 4.0 feet MSL, based
on measurements during the same time period.

The mine expansion is expected to create an approximately 100-feet deep, 360-

acre pond. A MODFLOW model indicates that groundwater flow within the aquifer
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beneath the site and the SDIC may be increased by 10 to 17%, based on “before and
after” model simulations performed for both high and low water conditions. This
increased flow would be distributed throughout the full thickness of the aquifer
(estimated to be approximately 300 feet) and would occur gradually over the planned 20-
year operational life of the mine. The increased pumping that may be required within the
SDIC boundaries as the result of this increased groundwater flow is estimated to be
approximately 5 to 18 gallons/minute). Model results predict that the maximum change
in water levels resulting from the increase in flow that could occur in the SDIC would be:
1) an increase of approximately 0.8 feet for a limited area on the downgradient (east) side
of Pit E; and, 2) a decrease of approximately 0.8 feet for a limited area on the upgradient
(west) side of Pit E. The maximum changes in water levels predicted to occur outside the
Pit E boundary are predicted by the model to be approximately 0.6 feet. This change,
which attenuates with distance from the site boundary, is predicted to occur as a water-
table rise up to 400 feet east of the eastern site boundary and as a water-table decline up

to 300 feet west of the western site boundary.

CHAPTER 5: DISCUSSION OF UNCERTAINTY/MODEL LIMITATIONS

Since assumptions are used in estimating the characteristics of aquifer materials,
and in simplifying conditions for the model’s governing equations, a discussion of
uncertainty relative to these assumptions is warranted.

As stated previously, numerical models provide non-unique solutions to
groundwater problems. A different set of conditions could be created that would

duplicate the results found in this study. Therefore, a sensitivity analysis was conducted
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on selected hydraulic parameters used in the model. The results of this analysis are

summarized in Table 6 and detailed in Appendix D.

Table 6. Sensitivity Analysis and Calibration Summary

Model Parameter Aow WaterdLevel | ARM
| Clu?d Increase (%) Gn?(fea) (feet) Resuits
Final Modkels
15-May | Qurent Corditions 055
15May | Future Condtions 10 081008
22-Sep | Qurent Conditions 046
2-Sep |Future Conditions 17 061007
Modd K increased 1000%
15-May | Qurert Corditions 048 |Subsurface flowinoesses. Chenge resulting
15y | Future Condtions 10 071007 fromFit E approdmetely the sare as Fird Models.
22-Sep [ Current Conditions 042 |Slightly doser cdibration bt less water-level change
22-Sep | Fubure Conditions 17 051006 than Find Moddls.
Mode! K Decreased 10007%
15May | Qurent Conditions 1.28 |Subsurface flowdeareases. Change inflow
15May | Future Condtions 1 -11t01.0 resuiting from Pit E much less than Final Models,
2-Sep | Curert Conditians 1.31 |Waterdevel dhange for 922 model much larger.
22-Sep | Future Condtions 2 38t069 Calibration eor much higher.
Gradient Increased by 33%4
15-Vay | Currert Conditions 140 |Subsuface flovinaeases. Change resuiting
15Mey [Future Conditions 11 -13t013 fromFit E gpprasdrretely the sare as Fina Moddis.
22-Sep | Currert Corditions 1.01 |Cdlibration emor nmuch higher.
22-Sep | Fubure Condtions 17 05006
Recharge increased by 100%
15-Vay | Qurrent Conditions 063 |Subsuface flowinoeases. Change resuiting
15May tFuture Condtions 10 09tc08 {from Pt E gopradiretely the same as Find Models.
22-Sep | Cuent Carditians 045
2-Sep [Future Condtions 16 06007
Acpifer Thickness 100 feet
154Viy | Qurrert Conditions 060 |SQubsurface flowdecreases. Change resulting
15-May | Fure Condtions 1 08t008 from Pt E appradretely the same as Find Modes,
22-Sep |Quvent Condiios 048
22-Sep |Fubure Condtiors 18 081008

Notes: 1) Resid.al Mean based on a cormparison of field measured weter levels for 51595 and 9/22/95 with MODFLOW
generated vater-evels fromthe cument-conditions models.
2) Water-evel change based on MCOFLON generated drandown dita from future-conditions modeds.
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The sensitivity analysis shows the model to be most sensitive to changes in
hydraulic conductivity. The value of hydraulic conductivity selected that resulted in the
best fit between model-generated heads and field measurements was 1,225 ft/day. This
value was used for subsequent groundwater flow modeling. Morgan and McFarland
(1996) estimate the median hydraulic conductivity value (based on an analysis of datar
from 90 drillers’ logs) for the Unconsolidated Sediments aquifer to be 250 ft/day,
significantly less than the value used for this study. However, 1,225 ft/day used for this
study is within the range examined by the USGS and close to the 75" percentile of all the
values. Therefore, the value used for this study is justified, particularly since it is based
on actual field data.

The degree of calibration of the current-conditions models to site conditions can
be examined in Table 5 Absolute Residual Mean (ARM) and a comparison of the
conceptual model water balance with model generated groundwater flows in Table 5.
The highest ARM for the final models is 0.55 feet. This is within 10 % of the average
field-measured water level.

In Chapter 4 a range of error of = 52% was determined based on the potential
error that exists for each measured parameter (Winter, 1981). This is the range of
uncertainty associated with the model results and the estimated effect of the mine
expansion. The calculated conceptual groundwater flow rate, including this error range,
encompasses the flow rates produced by the current conditions models (see Table 4).

This indicates reasonably good agreement between the conceptual water balance and the
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model-generated results, within the range of uncertainty. Even when this rather large range

of uncertainty, the resulting range of impacts is not significant.
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Portland Basin Stratigraphy

SYSTEM | series | GEOLOGIC UNIT | HYDROGEOLOGIC LITHOLOGY
West East UNIT
g usternary '""?“}"\ B ~ | SiM sand. and clay comprise fiood plain deposits of the Columbia ang
8 RS S =@ _ | Wilamette Rivers. Alluvium along major Iributaries is sandy gravel.
° = § 2 | Late Pleistocene catastrophic floods of the Columbia River deposils
T 2 € 3 | on the basin floor are bouldery gravel, sandy gravel, and sand with
§ ‘g’ | sandy silt extending 1o 400-foot altitude. Lale Plgistocens terrace
E =1 deposilts are weakly consolidated thin sand and gravet beds.
z 2
( F-3
z 2
¢« ° > 5 Pleistocene volcanictastic conglomerates dernived from the Cascade
w c 8 3 Range are weakly to well consolidated sandy gravel with lithic
< o 3 g sandstone lenses and beds. Troutdale Formation is cemented basaltic
8 .g g ® gravel with quartzile pebbles and micaceous sand matrix and lenses,
B 2 @ as well as minor lithic-vilric sand beds. Boring tava that erupted {rom
o 5 > vents in the Portland area is fine to medium olivine basalt and basaltic
2 = andesite lava tiows with less abundant pyrociastics. High Cascade
= 2 Range volcanics are olivine basalts and basaltic andesite flows thal
e 'e E erupted, and for the mosi part deposited east of the Sandy River. The
0o .-\h\g: o upper 10 1o 100 feel of the aquifer is weathered loess and residual soil.
e s
{ . 00,0 0 PG “\\5e
L 7 — 2oL S AT
’ : Bedded micaceous arkosic siltstone and sandstone with some thin
Confiningunit 1| lenses of lithic and vilric sandy tulf silt and sandstone, and clay.
2o
e |e = 2 ":-.-' Coarse vitric sandstone and basaltic conglomerata interlayered with
s |3 32 Z| siltstone, sandsions, and claystone.
I = _
> | T “
n
§ 3 ZConfining unit 2| Bedded micaceous silstone and sandstone with some thin lenses
g 5 g N of lithic and vitric sand, tutfaceous silt and sandstone, and clay.
& s |3 | ¥
> £ b b4
% 2 |= E Discontinuous beds of micaceous sand. gravel, and silt with localized
o} R § Z' g vitric sandstone lenses, Upper part is gravelly along the Columbia
33 s = —t River in east part of study area. elsewhere, upper part is intertayered
- w : 8 with micaceous sand, silt, and clay.
-
] 172
- Rhododendron Formation consists of lava fiows and dense volcanic
§ breccia. Columbia River Basalt Group is a series of basall fiows,
< somsg have fraclured scoriaceous tops and bases. Marine sedimentary
- rocks are predominantly dense siltstones and sandstones. Skamania
o volcanics are dense fiow rock, breccia and voicaniclastic sediment.
Older basalts are sequences of flows with some breccia and sediment.

From: Swanson, R.D., McFarland, W.D., Gonthier, J.B., Wilkinson, J.M., 1993,
A Description of Hydrogeologic Units in the Portland Basin, Oregon and Washington.
USGS Water-Resources Investigations Report 90-4196.
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2) More data than shown on graph. All data listed in Table A1.

Notes: 1) P3 data not used for analysis.

Figure 6

Hydrographs
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EXPLANATION
-
/’19 - WATER-LEVEL ELEVATION CONTOUR

FROM MODFLOW RESULTS
(0.5-FOOT CONTOUR INTERVAL)

- SPECIFIED-HEAD CELLS
,J"J - NO-FLOW BOUNDARY

- INFERRED DIRECTION OF
GROUNDWATER MOVEMENT

MW-4
¢§-‘ - MONITORING WELL OR PIEZOMETER
AND WATER-LEVEL ELEVATION
FROM MODFLOW

&5 - STREAM GAGE AND WATER-LEVEL
. ELEVATION FROM MODEFLOW

] PUMP STATION

1) Water-level data generated by MODFLOW
2) Specified-head boundary values are based on

May 15, 1995 Water-Level conditions.

3) Elevations are in feet Mean Sea Leve! (MSL)

4000

)

- SCAPPOOSE DRAINAGE DISTRICT (SDD)

Current-Conditions Model
MODFLOW High-Water Conditions Sivtulstion

12a
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EXPLANATION

s

A9 - WATER-LEVEL ELEVATION CONTOUR
FROM MODFLOW RESULTS
{0.5-FOOT CONTOUR INTERVAL)

~

.- - SPECIFIED-HEAD CELLS
J - NO-FLOW BOUNDARY

’/ « INFERRED DIRECTION OF
GROUNDWATER MOVEMENT

MW
#' - MONITORING WELL OR PIEZOMETER
AND WATER-LEVEL ELEVATION
FROM MODFLOW

8G-1
’55 - STREAM GAGE AND WATER-LEVEL
ELEVATION FROM MODFLOW

| | - SCAPPOOSE DRAINAGE DISTRICT (SDD)
PUMP STATION

NOTES:

1) Water-level data generated by MODFLOW
2) Specified-head boundary values are based on
May 15, 1995 Water-Level conditions.
3) Elevations are in fest Mean Sea Levet (MSL)
2000° o 2000 4000°
L o} s ;

- e 3

SCALE: 1”7 = 2000°

Future-Conditions Model
MODFLOW High Water Conditions Simatation 12b
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NOTES:

EXPLANATION

- WATER-LEVEL CHANGE CONTOUR
FROM MODFLOW RESULTS
(0.2-FOOT CONTOUR INTERVAL)

- SPECIFIED-HEAD CELLS

- NO-FLOW BOUNDARY

- MONITORING WELL OR PIEZOMETER
AND WATER-LEVEL CHANGE (feet)

- STREAM GAGE AND
WATER-LEVEL CHANGE (fest)

- SCAPPOOSE DRAINAGE DISTRICT (SDD)
PUMP STATION

1) Water-evel change data generated by MODFLOW
2) Specified-head boundary values are based on
May 15, 1995 Water-Level condltions.

3) Elevations are In feet Mean Sea Level (MSL)

2000°

4000
Predicted Water-Level Changes o
MODFLOW High-Water Comditions Simalation 12¢
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EXPLANATION

/
P « WATER-LEVEL ELEVATION CONTOUR
FROM MODFLOW RESULTS
(0.5-FOOT CONTOUR INTERVAL)

,_r'J - NO-FLOW BOUNDARY

= .INFERRED DIRECTION OF
GROUNDWATER MOVEMENT

MW
_¢‘-’ - MONITORING WELL OR PIEZOMETER
AND WATER-LEVEL ELEVATION
FROM MODFLOW

8G-1
.-" - STREAM GAGE AND WATER-LEVEL
ELEVATION FROM MODFLOW

[ ] - SCAPPOOSE DRAINAGE DISTRICT (SOD)
PUMP STATION

1) Water-fevel data generated by MODFLOW

2) Specified-head boundary values are basad on
September 22, 19065 Water-Level condltions.
3} Elevations are In foet Mean Sea Level (MSL)

4000

N

Current-Conditions Model
MODFLOW Lew-Water Cooditions Simuiation

13a
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EXPLANATION

/
P - WATER-LEVEL ELEVATION CONTOUR
FROM MODFLOW RESULTS
(0.5-FOOT CONTOUR INTERVAL)

..- - SPECIFIED-HEAD CELLS

,J—' - NO-FLOW BOUNDARY

- - INFERRED DIRECTION OF
GROUNDWATER MOVEMENT

MW-4
,¢!~’ - MONITORING WELL OR PIEZOMETER
AND WATER-LEVEL ELEVATION
FROM MODFLOW

86-1
‘“ - STREAM GAGE AND WATER-LEVEL
ELEVATION FROM MODFLOW

» - SCAPPOOSE DRAINAGE DISTRICT (SOD)
PUMP STATION

NOTES:

1) Water-level data generated by MODFLOW
2) Specified-head boundary values are based on
September 22, 1935 Water-Level conditions.
3) Elevations are in fest Mean Sea Level (MSL)
2000 4000

Future-Conditions Model
MODFLOW Lew-Water Condithons Simulation

13b
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EXPLANATION

e

o - WATER-LEVEL CHANGE CONTOUR
FROM MODFLOW RESULTS
{0.2-FOOT CONTOUR INTERVAL)

.F - SPECIFIED-HEAD CELLS

J—'l - NO-FLOW BOUNDARY

-
-é“ - MONITORING WELL OR PIEZOMETER
AND WATER-LEVEL CHANGE (fest)
FROM MODFLOW

861
§20 - STREAM GAGE AND WATER-LEVEL
CHANGE (feet) FROM MODFLOW

| ] - SCAPPOOSE DRAINAGE DISTRICT (SDD)

PUMP STATION

1) Water-level change data generated by MODFLOW

2) Specified-head boundary values are based on
September 22, 1895 Water-Level conditions.

3) Elevations are in feet Mean Sea Level (MSL)

2000’ 4000’

—

SCALE: 1° = 2000'

Predicted Water-Level Changes
MODFLOW Lew-Water Conditions Sisuletion 13¢J




14

nEY PPo
SuopIpuCD) aIMIR JO wopwRVAY

(q)

YUON uinos

(®)

asIy a|qe] JoJep / NOILVAVOX3 3 1id \ au|oa( ajqel Jajem
18v3 / \ 1S3M

/ e ajqel Jajem
/:/ \ \ 6ujuiy-3sod

/ l..l.'.-.ll ssmesseanaNSEaRSREn Eﬂll...lll...ll-.-t’.- lll!ll... m—nﬂ.—-haﬂﬁg
7 I v\ Bujuin-azd
/ — / /!}l/]]
S

67

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX A

ANNOTATED BIBLIOGRAPHY

68

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A number of technical studies relating to aggregate mining have been conducted in the study
area. These studies have addressed issues regarding the quantity and quality of aggregate in
the area; the presence, quality and use of surface water and groundwater; and environmental
concerns. Since 1992, DNA produced several reports (published and unpublished) for
GNW’s existing and planned mining sites in the project area. The following investigations
are related to project-area geology and hydrogeology. These references were relied on for
this investigation and are listed in the Bibliography section of this report.

In 1980, Northwest Testing Laboratories conducted an aggregate resource evaluation of the
Santosh Pits, which were owned at that time by Cascade Aggregate, Inc. The purpose of the
study was to investigate the extent of the sand and gravel deposits, and to establish
quantitative and qualitative values for the deposits. Borings completed at the site were used
to define geologic units beneath the site and quantify the particle-size distribution of the
deposits (Northwest Testing Laboratories, 1980).

Geo Recon International completed a geophysical exploration of the proposed expansion
property in 1980. They took vertical electrical soundings and placed borings across the site
to define the subsurface geologic features (Geo Recon International, 1980).

Quentin R. Keener, a consultant, conducted several analyses of sediment samples in the area
of Santosh Pits A and B as part of a preliminary 1983 feasibility study of dewatering Pit B
(Keener, 1983).

In 1986, Cascade Aggregate drilled borings on the Pit E property and conducted grain size
analyses of selected samples from these borings (Cascade Aggregate, 1986).

Ogden Beeman & Associates conducted a groundwater study prior to excavating Santosh
Pit A below the water table (Ogden Beeman & Associates, 1989).

Geotechnical Resources, Incorporated conducted preliminary seepage and water quality
studies in 1992. This investigation looked at potential changes to the flow of Jackson Creek
as well as impacts to upgradient domestic wells that could result from the excavation of the
proposed expansion area (Geotechnical Resources, Inc., 1992).

DNA issued a hydrogeologic report in 1994. This report included evaluations of potential
groundwater impacts to the area resulting from the excavation of the proposed expansion
area, based on numerical modeling (DNA, 1994a).

In 1994, DNA conducted an aggregate resource investigation in the area of LSNW'’s
existing Pits A through D and the proposed expansion area. This investigation characterized
the geology and aggregate reserves encountered, and evaluated the geographic and
stratigraphic conditions of cemented gravel encountered at depth in the existing mining pits.
A total of 17 Becker Hammer borings were drilled, including four borings within the
proposed expansion area (94M1, 94M2, 94M3, 94M4; see Plate 1 and Appendix B).
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Laboratory analyses to characterize physical properties were performed on representative
formation samples (DNA, 1994b).

In 1995, DNA completed a mineral and aggregate evaluation for the proposed expansion
area. This report summarized the results of a geologic investigation and material testing of
representative samples from the site. This work by Columbia County regulations in order to
have the site listed in the significant resource inventory (DNA, 1995).

In 1996, DNA completed a preliminary geotechnical investigation report for the planned Pit
E extension. This report characterized geographic, geologic and hydrologic conditions,
evaluated the quantity of mineral resource, and analyzed slope stability (DNA, 1996).

70

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX B

WATER-LEVEL DATA

71

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table B1

Project Area
Groundwater Elevation Data
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P-1 P-2 P-3 P-4 P-5 P& P-7 P-8 MW-1 MW-2 MW-3 MW  4/1-31cd
(Havlic}
Date Groundwater Elevation (feet MSL
417193 484 487 570 522 5.08 527 4.59 5.63
4/15/93 5.14 487 510 §72 5.08 587 499 6.03
426193 5.04 487 5.00 5.62 5.08 5.57 4.99 533
513193 504 477 500 522 498 547 489 538
5110193 5.04 5.12 5.00 5.42 5.03 537 4.99 534
517193 4.84 4.77 470 512 4.88 5.07 4.84 513
5124193 4.90 4.85 491 6.23 494 5.18 4.95 494 523
6/1/193 5.00 4.96 518 528 5.04 5.23 495 5.05 531
6/8/93 478 4,54 4,86 518 482 §13 484 5.00 521
6115193 466 4,63 549 5.02 474 4.93 4.89 4.59 506
707193 434 415 542 4.58 439 445 458 0.45 4.59
8/16/93 3.86 3493 504 4.09 399 363 425 4.05 4.32 463
9/14193 3.32 326 519 3.23 3.44 3.37 374 3.41 3.70 388
10/22/93 352 343 470 370 3.54 3.22 329 3.52 377 411
11/18/93 346 343 4,63 3.58 3.50 3.49 3.40 392 3.87
12/20/93 444 4.51 5.82 4.78 4.61 4.70 422 493 517
1/18/94 472 4 66 597 508 474 368 465 517 582
310194 4.96 4.79 6.10 5.40 4.92 528 5.05 538 4.97 4.88 5.02 5.50
4/11/94 467 4.58 6.00 492 474 4,87 469 5.08 465 4.00 468 5.47
5123194 3N 432 549 4.46 4.40 4.38 4.50 471 439 4.30 434 4.91
8/4/94 3.42 333 362 348 347 3.92 378 343 3.34 342 392
1111194 4.59 462 6.29 437 463 459 364 470 457 455 481
3722/95 500 488 6.12 502 487 5.44 515 526 515 5.16 4.97
5/15/95 5.42 5.40 6.59 544 5.46 5.50 537 573 542 5.39 547
8/1/95 480 4.80 492 4.86 476 523 5.08 485 484 480
9122195 3.64 3.56 4.72 3.68 3.72 3.50 4.17 3.81 395 362 3.56 3.66
Table B2
Project Area
Surface-Water Elevation Data
WL-1 WL-5 SG-1 $G-2
Date Surface-Water Elevation (feet MSL)
5124193 3.85 4.02
6/1/93 4.35 4.48
6/8/93 2.97 314
6/15/93 3.85 4.15 4.65 4.27
717193 3.93 4.36 4.35 4.40
8/16/93 294 73 390 3.80
9/14/93 304 315 308
10/22/93 3.40 3.45 347
11/18/93 3.32 3.45 3.45
12/20/93 4.15 4.44 4.39
1/18/94 368 380 365
3/10/94 356 390 335
4/11/94 322 480 5.84
5123194 423 426 4.50
B8/4/94 241 23 285
11/1/94 473 476 480
3/22/95 414 3.87 337
5/15/95 522 5.10 522
8/1/95 4.71 4.45 4.73
9/22/95 3.14 3.45 3.28
Notes: 1) WL-1 {(Jackson Creek stream gage) destroyed 9/93.




APPENDIX C

WATER WELL REPORTS, BORING LOGS AND
WELL CONSTRUCTION LOGS
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(2) LOCATION OF WELL: -~ u =
Zaunty -1 Owner's number, If any— Batler tert_ 15eaimin win W7 drawdown atzer 1 .'_."-_’
o u \a Section _/ TIN n [ way | 200 fow gp.m  Dste
3eazing and distance from seclion or !Ilbdi'l‘llﬂvﬂ cornes T_m ._“_"" of water Na3 s shemical m“’"’—-—""d"’ :l"_d;'
—1;—:‘%‘;—3&% {12y WELL LOG: Diameter of well _ _..._...5.._.. thene
3 Depth dniiled O 1 Deown ot ted_well g0 .
Formation: Descmide dy color, charactier, ate of matemal and st ucture. 2-
Tratum Seneirared e o ot oy e AR o matenal e
(3) TYPE OF WORK (check): 30112 Craswa? YRR
New Wet X  Deepentng O Reconditioning O A o Sroawal i A
2 abandonment, descride material and procedure In Jtem 11. vvmem O A R T Mmool LA o~
.+) PROPOSED USE (check): - }{(5) TYPE OF WELL: '
Domestic GAlndusarial [ Municipal Rotary [0 Driven (O — e
Cable Jetted [T
iretgation O Test Well O Other [} Dug B Bored [
() CASING INSTALLED:  Threadee ) Weides <X :
.6..“" Diam. £6M ...connnrnmne Onw -70._ n._ﬁt. Gage ....1..2 ‘
e’ Diam. from o o . Gage —
‘.........._._“ Diam. trom "’ e L Gage .. -
(7) PERFORATIONS: Pertorated? [ Yes [ No !
Type of perforator used
SiZE of nerforattons in. by in. }
... pertorations from o to 148 = .
... pertarations from £ to 1" i
.. pertorstions from L to 1t '
.. pertarations from f®nto ® -
... perforstons from ... W { N 7 [}
(8) SCREENS: Well screen lnstalled () Yoo y\ﬂo
Manulacturer's Name
Type Model No.
I i, SlOt glze Set trom It w 1
| FS——— 1 LT 7 — Set trom Tt fL | Work_started 1 /20 /8 . Completed 23 lu.:l ®_
(9) CONSTRUCTION: (13) PUMP:
¥us well gravel pecked? () Yes [J No Size of gravel: ... R") er's Name '
Gravel placed from ....... . L to (48 Type: np
Was a surface seal provided? &u O Na To what depth? 2-5“1L -
Materte! used in sesi— Cement Weil Driller’s Statement:
Did any strats contain unussble water? [] Yes (XNo This well was drilled under my jurisdiction and this report
Type of watar? ._Degth ot strats true to the best of my knowledge and belief.
Method of sesling strata oft - —— s oo
= NAME SV'eﬂ.d,ﬁm T A
(10) WATER LEVELS: . O

ue level L2 ft._belew land surfece Date Address -—--BOX——-:-Q&?—S“-.v-A-t 3-‘»-~-ii-elen‘9, G-
.L“‘.‘!J!’.'."."?"_. _.. 1o perequersinch_Date  __  ______ | Driller's well nu ..? I D —— :
Log Accepted by: | (Signed) ,jg/‘bf_i d{_._/nl’!‘.—.g& -----
[Signed ;.{7 Welsnn 7. Date Amddo.... 194/ " '

‘; a Cwneny T e * License No. ... ......26.1... USRI o 17 ) ....3/-5[6-1--—"""

canm < At s s morma— o oioorr o s s 241 . Aah1t
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NOTICE TO WATER WELL CONTRACTOR

™
ot Thif repor are 16 Be WATER WELL REPORT 3
ed with the S:3te Weil N3 'V “D é)
TATE INCINEER SALEM. ORECON $73:0 STATE OF OREGON
g T | o aFiesse b S ran Suvie Permss %o .
i) OWNER: - dien oVl (1) WELL TESTS:  2rawdewns amacs: waer ievel
ame g g, / ["" 4 /'/. el N33 8 sump cest maced = Yes ‘.\o i yes By waom?
seress < ¥ 9 A/ ﬂ P2 ;/ /- Y2 £ . TR, with N zrawsdwes 3lter ..
2) LOCATION OF WELL: . - : -
' Bader test A gamun witn A = srawzows after / ne-
_umy Driller's weil num‘bcr Amtesian flow 23w Date
- - - .2 ™ :
" L s Secton 3 h | T'-g ﬁ" L l P 2 Temperature of water Wa3 & INEMICI. ATA. VIS Tade’ T Yes W
232:%g AG dislance {f3Mm section of subdivuion corner ” - =
(12) WELL LOG: Diameter of we. de.ow zasing . .2 ..
_ Depty deilled £~ ‘/ £ Depth of comzietes we.l ReWa

_ Farmation: Descride sv 20lor, CAGTRCLE?, RLZP 3¢ MAlema: Ind struclure,
SROW thickness of aguifers and the nd Snd watue af ‘A& mglrrt 1n
SEPAIUM Denetroted, WUN 3T HASt ONE ENEPY C8C easy cRange 9f forme

MATERIAL FROM TO
3) TYPE OF WORK (check): <A [ G— F‘-.‘ - —~ <
Tew Well ’ Deepening O Reconditisaing 3 Abaocen & . i -

2 Jdonment, descride materias .nd procedure in lem 12 s

1) PROPOSED USE (chc:i): (5) TYPE OF WELL:
Rowry {J Dnven
Cadle Jetted T
Dug 8crea T

§) CASING INSTALLEL"  Treaced G Weideanl '
_.ém._...' Diam. from __ﬂ_. tw 8 n Gaue . RED

tomestic X Incustriai 3 Muni. o =
sngation fT Test Well 7 Other O

= Diam. from 2t n. Gage I,
]
-." Diam. frem * te N Cage t
7) PERFORATIONS: Pertorated? . Yes K No
Twpe of perforalor used
ize of perfotauons ~ by in.
© s DETIOF3LIONS fPOM £ o n®
perforauons from " to 48
~. perforations from Lo .. 143
- cemanmem. DRCLOCREIODS {rOm _ nrw {8
..................... perforations {rom K to L8
\
‘8) SCREENS: Wall . rcen tnstatled? [J Yes P No :
¥anufacturer's Name |
Tyre Model Ne.
=19 - SlOt 5128 .o Set Irom o to f. ¥ wark stamed [] 19 Compieted H]

Ziam. v SIOU B2 e S IIOM o 0 o T} by el gritiing mAcnine moveg off of well ol 19 &
.3) CONSTRUCTION: {(13) PUMP: - /
‘Aell seal~Material used In seal _..B &mt Manufactyrers Name % d—d/ﬁ

Jepth of seal . . f1. Wes & packer useq? __“2LL Type: BP

Jiameter of well bare ty Botiom of seal - tn. Water Welt Con s Certification:

‘Nere any loose sursts cemented off? (J Yes ﬁ No Depth ...

hd 3 This well was drilled under my junsdlc'.xon and this repor:

.4 18 4 drive thoe M'F Yf‘ g~ wrue o the bcsl of my knavledu and delief

¥ue well gravel pecned? (J Yes ﬂ No Sueof gravel:

Sravel placed (rom fl. to " NAME f ........................

+ [ Yes W b B ' m- ';? ’ /

Y8y sirats conlnin_unusable water ] o N C’ ? eles

. sbe of water? Septh of strate Address i J-C “"‘"‘—2‘" "““‘ e

Meihng of srating srata off

(10) WATER LEVELS:

3/1-6ab2
Siatic level 3 g 18._below land surfece ___D‘".__' lé (s““ed »” 311

Drilling Hac? ntu‘! License No.
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NOTICE TO WATZR WELL CONTRACTOR
The originst snd (irst copy

of this repart are lo MR
case ty

Iied with ihe
Al
within )0 days from the dole L v l '95&90 net write

STATE ENGINTER. SALEIM, ORE
ot well completion. ST ATE ENG”\‘
: EER

TN

. R WELL REPORT
ECE] v‘i"ﬁn o oxecas

3"' 4;

State Weil No 3”/1

Steie Permit No

De O print:
above whig line)

- b

(1) OWNER: W wR=LON

['A)A'_n/u: ﬁ g./t(-i.‘{'/"l

Name

(11) LOCATIPN OF WELL.:

County n . Drtller’'s well numbder 9,2
Address v, 1y Secuon /9 T KV, AT 4 ¥
(m_Z) TYPE OF WORK (_check): Bearing and distance froem tectlon or subdivision corner
New Well Deepening R ¢ QO Abandon O
7 sdbandanment, descridbe matertal and procedure n [tem 12.
(3) TYPE OF WELL: | (4) PROPOSED USE (check):
Rotsry Driven O - ot ' a )_ o (12) WELL LOG: Diameter of well beiaw casing ... o=
Tabl Jetted O b
D:u‘ A e g uriestion O Test Weil O Other a Deptr driled % ) ft. Depth of completed weil 7(’
- INSTALLED Formsuen: Describe color, texture. grain size and siructure of mester:s
. ASING A . and show thickness and mature of each swatum and 1 .
( ’ C 5 o 'nu}-m Q w‘““x 7#— with 8% least one entry for sach change of !ormnl::. R‘::o:lrt:::.:;:‘-
...... LT Diam. frem oW/ LW L. ..g... f® Gege ed——.. | in position of Statiec Water Level as drilling proceeds. Note drilling ra:
J— .~ Diam, from fl. fi. Gage _— MATERIAL From To swe
. ... Dam. from . te ft. Gage _. %: ﬁ Z . F/‘ R '[ n a2
. PERFORATIONS: Pertorated? O Yes X No. owed | 2 | (4]
. r/_é__al_b.___
Type of perforataf used nils
[ lg :
Size of pertarstions in. by in. #‘J‘L}‘zi
.................... — perforstions Som . ta ~
S, perforstions from ft W .
RR— 1 [T (301 - 2®t. to "
[R— T {1 7 17T ft. to ° i
[op—— {1 130 ] ft to o ]
- [
(7) SCREENS: Well screen lnstalled? O Yes Km T
Manufacturer's Name ] l
TYPC e meee Model No. R 1
Jam. ... Slot uze . Sct from ®T o e
Diam. _._.... Slot suze ........... Sel from r. to ft

(8) WATER LEVEL: .Completed well.
R <X

AL ~san pressure
(3) WELL TESTS:  [LOmeTiiow mate evel =

Was s pump test made? OJ Yes Kﬂo If ye3. by whom?

S* “*=_level

Ibe. per squase Inch Date

v e gal./min. with . drawdown after hrs.
Baler test .?0 gal./min. with /) . drawcown after / brs.

Artesan flow g.p.m. Dale

Tempersture of water Was'a chemical analysts made? () Yes O No

‘ {t. below land surface Dlte,?\’o ‘a

Work mmag- /= &8 Completed E.,?O-GE
Date well drilling machine meved off of well ?— é .,’j- 4- E 19

Drilling Machige Operator's Certification:

This well was constructed under my direct supervision. Ma:
“rials used and information reported sbove are true to my B¢

knewledge and bellef.

[Signed ‘/ Q.
Drilling Machine Operator's Li

" iDruling Machine

(10) CONSTRUCTION: ° é

Well seab—Material ?‘ W
LD _ .

Depth of sea) . _/

Diameter of well bore to dolt

“‘are any lesse stirats cemented off? J Yes AN. - 1717 SRR
a8 & drive shoe used? Xh- Q Ne

Dig eny strata coniain unuashie waler? Q Yeas “NQ

Tyve of water? Seph of strata

[ { 8

Ilolh,_i_ of sesling steats off

Waes well gravel poched? (] Yes ‘No

Water Well Ceatrnctlor’s Certification:

This well was drilled under my jurisdiction and this repor
true (o the best of my knowledge and belief.

£
naMme S VonNI A, HELD .

e - poinie Pl ....................:'-;;o-:- P

aderess BX 11 &7 e /Ue@oleéqcf"
[Slgned] 4%;,’ & . Aé3l1 -6ab3

(Water Wall Cantracront

ars / 2 . ’)Q ’/.V-..
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Fue Ol’ll"\al ang
Firet o0 with the
STATE ENCINLER,
SALEM ORECON

- WATER WELL REPORT
""  STATE OF OREGON

nyl 5/,1_30

State Well No.

State Permit No

(1) OWNER:
(ol ovaniiy

Address

ca. oFre,

Drawdown 1y amount water level .3
evel

(ll) WELL TESTS: lowered below stauc iev

Was s pump test made? T Yes P No 1f yes by whom? .
Yield: gal. /min. with

L drawdown atter

(2) LOCATION OF WELL:

County [ Owner’s number, {f any—

MN_ [u Wn Secuon (b _ T _3 Ml.

I W wx
RAcaring and Jistance fram section or yubdivision corner
Well 1s LOeaTrp 2LERET AN i1lec’ wesl
53 T R00TH 2924¢ u,:,c;_a-%_rz,
Sw, Ceopwer pF Joha Mo rfelrSsu f

L_C., seeTipn & T, 3V RAare

(3) TYPE OF WORK {(check):
New Well o} Q R ing O
=!t abandonment describs material and procedurs in {tem 2.

\{) PROPOSED USE (check):

ditt ARmand.

a

.|(8) TYPE OF WELL:

Domestc O Industrial O Municipal X{ ::::v a 13::::: 8
tretgaton [0 Test Well (3 Other [m] Dug Q" Bered (O
(6) CASING INSTALLED: Threaded w-lan;

....... - Dtam, trom ... rw. SO o cee b
............ -." Diam. from [ ] .. Cags

................ Diam. trom f. to [ A -7 1] —

"

Batler tewt 27D gal/mun witn &
Artesian flow

L _drawdown afler
¢gam. Date
__Wa1 a chemicel anaiysis made? O Yer =

2e .

Temperature of water
(12) WELL LOG: Diameter ot wall ... £ ::
Depth dritled __ ¢ {_ Depth ot complated well ga
Formation: Describe by color, chardcter, nize of matenal and structure

Show thickness o aquifers and the kind and nature of the mactemal :~
stracum penetraced, with at legst one entry for each change of toﬁ!'

MATERIAL FAOM ve

Z:‘P“‘ b v Qlaw:tl ol -
:‘_ - ! Pl
SA_L:\ 1=2' (%
Nnrave L \‘ﬂ'i T

(7) PERFORATIONS:

Type of perforator used

Perlorated? J Yes ! No

SIZE ot pertorations tn. by in.
pertorations {rom . w &
e prErtorations from ft to 143
.. perforatons from £ o "
.. pertorations from 0 0"
.- pertarations from > n fe
(8) SCREENS: Weli screen installed (] Yes JA No .
Model No. S
Set from ft n = -
Sat trom f®t o tr | work surtea f AL/C 19 X Comolered 7 ALy
(9) CONSTRUCTION: (13) PUMPF:
was well :r;vel packed? [ Yes ﬁ' No Size of graval: 1 Mana er's Name N .

Geavel placed (rom it to ©®e
Was 3 surface seal pnvido‘? p_?n {3 No To what dcpm‘l _2_0.._
Materis! used In seakee hPl LLI!J_\_IS

Did_any 3iraw ronwsin unussble -lm' m] Y!L.x&e

Depth of strata

Trpe ot water?
Method of sealing streta off

(10) WATER LEVELS:
Statie level % e

) Aftgsian pressurs
Log Accepted by:
{Signed)

fL_below land surtsce Dsia ZM

_fbe._per equare Inch Date ______

{USR ADOTTIONAL SHESTY [F NECESSARY)

77

Type: BP.

Well Driller’s Statementi:

This well was drilled under my Jurisdiction and this reg-
true to the best of my knowledge and beliel.

’( A LUTIRELL ...
Hox 430 STHELENS,

NAME ..
Address ” 1

Driller's well numb

(Signed] Ldg....... Gl TR -
License No. 236_......‘ ...... Date // .144-’....61.._...
' 2/1_Ahh4
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MNOTICE TO WATER WELL COM
The oritinal and firsucapy "
of this repart gre t
flied with the %
STATE ENGINEER, SALEM. OR!GON l’:“’
wtnin 30 days trom & dale” " 7
of weil completian .

N

A &

v Py I\
8 568
“LINZER

L2 ON

-

TER WELL REPORT
STATE OF OREGON

iPlesse '¥pe orf print!
SOt Weite above this line)

31’1"”2 ~
State Well No 3/1"/, w - é

State Per=it No

(1) OWN

Name

() TYPE OF WORK (check):
D ¢ O afl. g 3

New Wenx

| (11) LOCATJON OF WELL:

Druler's well sumber ? ?
LY, MRS

lvulon corner

County

1y Seciuon

e
Bearing and dutance ¢

irom scpuon or

¢ abandonment, describe material and procedyre in ltem I2.

(3) TYPE OF WELL:

(4) PROPOSED USE (check):

(12) WELL LOG:

Rotary (O Driven - - g M - Siameter ot well below casing .. T
Zavie | Jeved T ' - Deoth druled i n af o ¢
Juz % Rored T | trmgation O Test Well T Other o ad ‘2& Dentr of zamaleted well y[
- Formation Dwrcribe color texture. grain uze and structure of mates .
«, CASING INSTALLED: and show thickress and Barure of cach WMIatum and aquiler penelta’
-, (‘ N n"?" J w"Mx L -« With at teast ane entry !or each change af ‘ormation. Reper: each cta”
. “ Dwam. from . O | { T T, 0 f1. Cage _J7 in position of Suile Water Level as driling proceeds. Note druing =
. “ Diam. trom I N I —— - B Gage .. MATZRIAL Feore | ve } su
R A ] ] i -
“ Diam. from f°t. to . .. ft G [
- G gy Fooge Zuadd | 08 20
PERFORATIONS: Pertorated? O Yes RNo. —— 3 T3 —
Type of perforator used M’ had - a2

Sze of perforallons in

.. perforaiions roM .. o oo . UL L L

i ,
. pecrforatians from ... R N : QT )J/ 77 !7(\ 4 -
.. perforations from ... . froto . X i "4 M
PRFLOrations L0OM .. .o « o B 10 eemremesmmmreem | T . T
. perforations frem ... ... ... W . .o . n i ]
+¢{) SCREENS: Weil screen installed? T Yes [ No [ : 7
Manufacturer's Name e G e !
Trpe [E . Model Ne. . o o . -
Dism SIOt S1Z6 e SEUITOIN i B BB e e n i T
Diam .. Slat mize .. .. _ Set [rom fl. ta . WOV - A R .
(8) WATER LEVEL Completed well. : ‘ a
. . wan # H i 3
e levev¥ 9 {g fi. below land surface Dn(lé‘gi z ; -
A..;$1an pressure 1bs. per square inen Date | ;
. Drawdown I3 a t water level is s
(9) WELL TESTS: lowered below siaue level l
Was a pump test made? ) Yes ) No It yes, by whom? ~ =
v M work startes & = / 3 WY Cunpietea (s ~ 2 2 W
¢ gel./min. with £t. drawdown afiet nrs amam— - ry
. . A Date well aniting mechine maved otf of wel - = 24 . Lot
: - - . Drililng Machine Operater's Certification:
This well was constructed under my direct supervision. Ma-
Baller test 30 gul./min. mm/,a fi. drawdown afler ﬁ/ 7, % | rials used and information reported aboye are true to my -3

Artesian flow £.9.m. Date

knowledge a elief.

‘Temperature of water War s ¢hemmical anslyss made? O Yer

@.

x.'le [Signed] <L/l S NSO Noate ML L

(10) CONSTRUCTION;

Well nll—tuuful ..... W 04 ‘v
Depth of seal . i
Dusmeter of well ‘.u ta bottom of sea) ... /0 e 1B,

Were any loose sirata cemented off? () Yes j No Depth oo

)ulanu;huund'x Yes (O Neo

.Dﬂl\ln‘ Mm o.nn-:

Drilling Machine Operator's License No. / 9/

Waler Well Coutracter's Certification:

This well was dnlled under my mrudlcllon and this repor.
true o the dest of my mvl«ue sod belief. d

NAME ...5 V‘-’n Md Jals e v

0Oid any strela contsin uwnusable water? Yoo Ns
e e .

Type of water? Sep\h of strela

Address ﬂ aX ZTZZ::‘“& "‘d &

Method of sealing stirstia off

Yoo Bxve

Wes well gravel pacied? Size_of_gravet

[Signed]

Sirend & _,,Kgg{'““_—3/1 6bb2
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e
e
STATE OF OREGON
VWATER WELL REPORT

14 required e ORS 537 768, \\ - -

{nstructions for completing this report are on the iast page of this form.

d

-

) ; /' /’ ’
3/‘(433@/\/ / fb'/@,_
—

(START CARD: # T LYY

1 O“'NER".-, - » Well Number 191 LOCATION OF WELL by legal description:

Tame '\1( Aoy gL Sounty I“{u 2o {2 dautude Longiude
Address Sécer (Rl ~fias - Apqgeol - | Townshg SN Nors Range [ Eor W
2y - ciSme L 20 F7L96  Secwon___ (o A b 4 b el 1
+2) TYPE OF WO Tax Lot C{ Lo Block Subdivision

§ New Well — Deepening 1| Alteraton (repau/ diuon) {1 A Street Aadress of Well (or ) vy
'3y DRILL METHOD: o et L e
RowryAur  RowryMud “Cable  Auger {T0) STA nzé: WATER LEVEL.

— Ower / fi. below land surface. Dae </—=- 14
+4) PROPOSED USE: Artesian Jressure 1b. per square inch. Dawe =
b e y lIndustnai  lmgation (1) WATER BEARING ZONES:

— Thermal " Injection “Livestock T Other

+3) BORE HOLE CONSTRUCTION:

Depih at which water was first found /5
-
Special Constuction approval ([ Yes B’No/ Depth of Completed Well £ &
Explosives used ] Yes [}NG Type Amount : From To L Esumaied Flow Rate ' S~
HOLE SEAL L /% 63 1 I TEs
Dismeter From To Material From To Sacks or pousds H : !
/¢ C 128 Beatonibe | € | 200 /6 :
L 17 163 H i
i :
. (12) WELLLOG:
How was seal placed: Method (JA [JB [Jc [Op (Ot Ground Elevation
= Other Pl 2T d '
Backfill placed from fu o fe. Material ' Material From To SWL
Gravel placed from ft © fr. Size of gravel Pitrurn Fite (<4 =
{6) CASING/LINER: _ GBen Siity Sead i 3 1/¢
Dlssveter From To Geuge Steed Plumic Weldad Threaded R Silpy Soid e Crogeet | 16 4 [P
Casing: +l |e2ixol@m— O B~ 0O |IBrck S9+d+FRpy et 142 163
O O 0o a ! |
i a & 0 o | : 3 ’
R H : 1 [ )
. o g g gl A
Liner: | O a ] : | !
]
O 0o O G« ~ ! '
Fina} location of shoets) & F— ; ) !
{7) PERFORATIONS/SCREENS: : !
i} Perforations Method ! :
Screens Type M J !
Siot Telo/pipe :
From  To size  Number Diameter e Casing Litver :
L c '
T = 9 '
' el
: = =
- 3
/8) WELL TESTS: Minimum testing time is 1 hour Date saned _&/-/~5 4 Complewed 4/~ 1~ 54
Flowing unbonded Water Well Constructor Certification:
— Pump — Bailer T T Anesan { cerufy that the work | performed on the constructon. alterauon, or abandonm:z -
- ) - - - of thus well 15 1n comphance with Oregon water supply well consiruction standard:
- Yield gatmin Drindown Drill stem at Time Matenals used and information reported above are true (0 the best of my knowledg s
2 sC - Lhe. and belief.
—_— : WWC Number
: Signed Dae
Temporawse of waer S ) __ Oepth Artemian Flow Frnd thonded) Water Well Constructor Certification:
W a watgr Jnalyss done = Yus By whom 1 accepn responsibality for (he Consruction, aiteratron, or Alnma:ni: ‘:;L
Dl any sirats contan ier o suntable for intended use? 17 Too linke :z:,ﬂm m:’; ,‘;,::i‘:,“:?\c .:."::.::fm"’:uf gv’tgon \::cr wp&ly well
TSy T Muddy T,Oder T Colored  Ower . ____ | cossruction wandurds. This report ¢ irue i the beut of my kw"k"l‘}_’"‘ beliel.
Deynb wof st . : - ’ WWC Number "‘"1-{'.—'_/\—
P R N Oue o b
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NOTICE TO WATER WELL CONTRACTOR
The ariginal snd first copy
at this report are Lo Le
(lled with thae

TATE ENCINEER SALEM, QORECON 37310

winin 10 days (rom the dale
ol well compietion.

WATER WELL REPORT .

STATE OF OREGON
tPlease type or priot)

=
&
smew.uva 3/('/“1.-! é

State Pcrmlt No.

.

_ 3lece

1) OWNER:

Name A:pzn,o(%' -7A1A VA

(11) WELL TESTS:

Drawdown ls amount water jevel s
lowered below static level

Was & gump test made? (0 Yes Y No if yes. by whom?
adcresy . Yieid: gal./min. with ft. drawdown after
(2) LOCATION OF WELL: - .
A Saller test /4 gal./min. with £~ m:waown after /—L -
":u.mty { .é 1‘; /J, Drtlier's well number Artestan {1
<: "2 Section 6 T .?h' R /Z 3 —y esian {low g.5.m. Date
Z ‘; ] w . - = Jeuc. - Temperature of water Was s chemical analysis made? = Yes Z
Searng and distance {rom section or subdivision corner
(12) WELL LOG: Diameter of weil below casing .. ¥ o
Depth drilled §/~ 1t Denth of completed weil  §/
Farmation: Desemde by eolor, charscter, nze of matenal and structyre,
show thicknass of aquifers and the kind and mature of the matenal e
stratum penetraced, with al least one entry fOr each change of fo
T OF WORK (chock MATERIAL FROM
YP check): g i
T ’ ( ) S/ e el o
welt 0 Deepentng O Reconditioning Abandon O L f

IZ abandonment, describe matenal and procedure in item 12.

(4) PROPOSED USE (check): (S5) TYPE OF WELL:

Domestic X tnsustnial O Municipd O ::: Y FG ?':":‘ UU
L ] (4

: w

treigation x Test Well (J Other [a] Dug Bored

KEAha

(6) CASING INSTALLED:

Threaded [ Weided 2{
3.__..' Diam. from o

ft to tft. Gage
e Diam. trom T w fr. Gage
e D13ML. frOM . to ft. Gage

(7) PERFORATIONS:

Type ol perforator used

Pertorated? (J Yes XNo

== 1= —)—1--

Size of perforatioans in. dy in.
———. PEC{Or3tiONs from T to it
_____ pertorations (rom . to .
. pertorations trom n to .
- . e DUffOF3UoNS from —f ®n :
———————— PE{OTaUONS fFOM ft to T t
’
(8) SCREENS: Waell screen (natalied? [ Yes XNQ |
_ Manut. s Name I
Model No.
Clam. Slot size 0. Set from i o 7} work started.
Diam. .oe— Slot size . —~ Set rom f® o 47

(9) CONSTRUCTION:

Well cenimbaterial used I seal ..-3:.&2&&%
O,

Deptis of sesl f. Wasa packar uud?
Diameter of wall bore to b ot sea) n.
Were any locse sirats cemented otf? J Yes {'Noe Depta
Was 3 grive shoe uud‘lx Yes [ No
Was well gravel packed? [] Yes gu&
Gravel placed from rn to

é-e sny strats contain unussdie water? O Yes J Neo
Ed
Type of water? depin of srats

Methed of uou-t.l‘ atrata oft
(10) WATER LEVELS:

e L

Slee ot gravel:
.

Seatie level o . beisw land qurfece Dete <%

80

Date well dnill {3 machine moved off of well

(13) PUMP:
M. 2 s Name
Type: unp

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this repcr
true to the best of my l:nowledn and belief.

NAME = st
Address g d_ﬂ.x.u/ Sl
Drilling Machine Ewr‘l Ueenu No _.52 3”““""

{Signed] ... e v 3[1 '6ca
J{ . 2 Al ;////f/

10
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TN :I-:f‘.J..-r
DT e
- ; SQTARY AR ., :
JEN T 098 g gt etz ne
csemmp emz. apmeatIn | N
PEEEHEE L I L T o= " ¥ U’ 3 5
‘i CInES NATZR PY -2 tagisn 33 dae seriai. Bate 1090
— Artasian eesiive 5 tat
T s mmmmeaes SALEL e ; ’ == -ase
i) u.: 'JN" P ION: =UN ;
sl Nezod of Jomal, Well 33 e Dlio gaTIR aIiiie: 1Tz
Asount i Deash a1 whii® vatar waz fir3s found 2
e = ‘ - - -_ .
. f“" SEAL From ] f3t Flov Fate Swe
3, i 6 Mater:;. Fron i 3 30 P 3
4 13 BENTONLTE ¢ i3
: %] N
i
.
. N H . " ma
1a) piacasaet aathed € SR rRANE: -
zack¥ilis from it to ft Raterial Srcund eievation
3raesid fros ft to ft  Size Raterial froe To  SNL

CLAY
CLAY GRAVEL L

fias,  Frea To o Rauge Material Connection SRAVEL, SAND b] 70
;3ing 8 + 80 250  3TERL WELDED BRAVEL CLEAN m 3

(-3
L]
L]

L.nar
“inas Lezation of shoel(s) 80 FT
"IRFORATIONS/SCREENS: . ’
i rPerforations Method — U
Screens Type Materia!l
Slot Tele/pipe —_—
e Size Nuster Dias. siz Casing/liner —
Date started 12,14/94 Conpletes 12/23/%4

wunsengec} azter =eii constructor Certifications 1 cardify

that $he wory i seriormed on the coastryction, alteration.

ar aoandoagans 3f 3his well 13 1A ccagliance with Oragon

. 1l used and infaraatize

ingwiades and pel:iaf,
dWC Nusbar

frovel P
It V5 2240
DR W1 T A RERES] FHLTE jtes
Tiav Fouint U rzportes apcee. wil word geefurazg Guridg this TiaE LE
 aMBii36iE w.3h G7EQON w2ik consEraction standards. TELS
L regert iiof 3o the best of ¥y novledg2 and 'ze}:ai.

Cve a TaREY wwfl " eAIEA ACIVURLES BRF AKINENT SECONL cuFt - LONSTALC WA THIRD COPY - (LSTORER ELIE RS

344 Thadd
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- . -, -
| STATE OF UREGON CSIUL N 30 —yed s - i A
WATER WELL REPORT . :
1as reyuired n (RS 517765 Sq :(/) START JaRZ » —— : PR
—~— -
th OWNER: B Weli Number l (9 LOCATION OF WELL by legal description:
same ¢ (u:; RV ,GL/ Courts /-/-; Y P _onsas
Addresy o) C g R Tramsas . =\ N ors Raese . - T"‘ﬁ——
NG TP ,é N sae )X 2l 7L "76.'| Section o ';J:: . = . Bt
12) T¥PE OF AVORK: ot 3 a3 e
I New Well : Decpen '—.: Recondition : Abandon ' S(."C? Agdress of el or n::?ix 2D S ; 7.\:'(;‘ ?_
(3) DBILL METHOD: AT . y s
foun ar D Roury Mua T Cavie (10) ST)\ZI WATER LEVEL:
— Other & Selow ‘and surface Date i A9
yOPOSED USE: Anesan pressure B oer wrLate mee Date
2 Domesnc T Communey (3 Industrat ([ tenganion (1) WATER BEARING ZONES:
— Thermal 23 tnjection C ower
(3 BORE HOLE CONSTRUCTION: o | Depth at which water was first iound 30
Special Conswrucuon appronal D Yes |#2°No  Depth of Completed Well Jus ft.
Eplosives used [ Yes & Ra  Type Amount From : Te Esumated Flow Rate ' §'4
HOLE Amount 30 35 Z5 A
Diameter From To Material From To sacks or pounds '
Bewpad | fr Vx4 Lo {
& /P35 !
(12) WELL LOG:
Grounc sievanon
How was seal piaced: Method([JA 08 (Jc¢ Op O
2 Other Lounr Maenai _From | To i 5=
Backfill placed from___ . to____ ft. Materal MY el g
Gravel plaged from_____ f. f. Sizeofgavel .. || Rt Clov Y 130
(6) CASING/LINER: ' Rl 3o (35 /.
Dismeer From To  Guuge | Steel Plastic Wrlded Threaded S I :
Casing:- "Z * { 35 ol @ 4 Q"’ : D =~ = ! -
0 0 0 O ECEIVED ——
O 0O 04 ]
o 0o Q0 ;| Sax ’ t
Liner: D D D D A 5
D D D D WJT;.? ‘::GCULR“ |

Final location of shoe(s}
(7Y PERFORATIONS/SCREENS:

Pecf Methad
O screens Type Material
Slot Tele/pipe
from To size Number Diameter size

u[ulalals};

18) WELL TESTS: Minimum testing time is | hour

— Flowsng

i Pump J Baiter = Anesian
Yield gal/min Drawduwn Drill stem & Time
45 3& ™

]
[}
i
]
'

‘f’lle warted 2 2y- 7 pr 3 pieted 9—21- r2

{unbonded) Water Well Constructor Certification:

1 certify that the work | performed on the construcuon. alieration. of af="
ment of this well 15 10 compliance w ith Oregon well conssruction sandards. .\?- .
used and informaton feporied 2bOVE 262 M O M Desl acwledge am) hei.c

Yol

WWC Number

Signed Dawe

Temperature of Waier 9 R Depth Artusian Fluw Found
D Yeor
Dud any sifuts contim waer not suitable inr intendid use?
D Satny D Mudkdy D Ouor D Cohired D (g 174

Was g wgier analysis domse? By whum,

D Toer lutle

bunded) Waser Well Constructor Certification:

1 acvept respnmubility for the CONMMUCtIon, Jiierativa, abandunment u.ur.-_
formed on this welt Juring the COMIrCTIon Jates repl Stawe. All work p-"-I
during ihm Lime 1s 18 comphance w ith Ovepom well consina 1w andands Ths

el .
1s wrue 2 the best of my knowiedpe amd bet wwC anﬁ"—?—{-

Depth o vinia

Swgned ﬁ/‘\r /E

Dase -2,

———

e
ABICIR AL & EIRSTY 7Y WATEQ BEC/VMIUFLE NENaOTAMIENT

82
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PR A S et

A WATER WELL REPORT _
ATEA RESOURCES JEPARTMENT STATE OF OREGON State w2 N3 - 4\/:1{&' -~
SALEM. ORZCON 973t0 . {Please type ar arins. - 4.
withum 30 4ays lrom he date - Siate e .1 N2
ol aell campietion - (Do net write abave Wt [ne) T e
— 33 .
OWNER: (10) LOCATION OF WELL:
. Elcer Juren Coumiy COlumbia Drilers wel nomter
ieess 185 S. 4th Street ‘@ ‘e .E'uSeemen 1 = 3 N n 2 W, -
; TYPE (;F WORK (check): Bearng and distance ffom section I 552848 atmer -
w Well Deepening 1) R ditioning C Adanden (J
joandonment. describe material and procedure tn Item 12 (11) WATER LEVEL: Completed well.
) TYPE OF WELL: | (4) PROPOSED USE (cbeck):  o.pun 2 whien water was o5t onns 70
".:‘-" g ?::::dn E- Domestic T In¢ Al O M o Static .eve! 43 2% ce.cw an2 sutface. Date 12/21 -
) O Boreda [ | treigation T Test Well O Other T Aresian pressure ibt zer sguare inch. Date
i) CASING INSTALLED: . .
6.-p £ plus 1 . n"f;dg'd '-“- :‘M“ u250 (12)  WELL LO-G. Duameier af wel Selow casing - 5
am. from PAla L 2 w0 L ARD age aevM. , Depty gruted 150 fo. Depty af comaleted well 149

. * Diam. from ... . . e

. Fermation: Describe esfor. texture. grain us < . :
""""" Diam. trom f Gage .o and show Uuckness and nature of each ;::.:,,: .,::“:::::.: (P:':::.!.
wilh at least one entry for each change 32 formation. Report each change -
3) PERFORAT]ONS: Pertorated? () Yes [ No. position of Static Water Level and Indicate ptincipal water-bearing seras:
woe of perforator used MATERIAL Prom To . s
ze af perforations in. by in._ Brown clay & gravel Q 1
. perforations from ft. W . Brown cemented g'ravel 1 12
. pertorations trom ftw n |Gray cemented gravel-occ.loosel 12 70
.. perforations from f. n | Gray sand & gravel 70 901 w.=.
. Gray cemented sand & gravel 30 | 135
i) SCREENS: Well screen installed? [) Yes & No Gray gravel - waterbearing 135 77150 50 ¢
{anufacturer's Name
* Model No, oo S o, s ¢
M e STOT siZE e St trom ® to «®.
SIAM. s SIOL SIZE e, Set from ® o (o # =&
. D ) — Sz a1\ -
8) WELL TESTS: Drawdown i3 amaount water level s T .- ?‘ !"_ ;El T ,
" APuEp test made? () Yes K No If yes. by whom? 53 - 1 -T%:,z%
19 —
S0 gal./min._with 601, drawdown atrer 2 b - DLt <
55 - 40 . . -¢S’(4‘\ﬁ/‘.ﬂ cisonaCES DEPT
T
e ~eGh
. 20 - 20 . - SALENTIREG
A=jer test gal./min. with 2L drawdown after hrs.
. .etian flow g.p.m.
Temperature of water so%epm artestan flow encountered ... fo | wark sared 11/18/79_ 15 Completed 12/26/79 i
: e o2 of well 12/21/79 19
(9) CONSTRUCTKON' : Date well drilling machine mov % of we / /
vell seal—Matenal used .Cement grout & gel | . ! Drilling Machine Operator's Certification; )
: 148 | This was constructed under my direct supervisi:
vzll sealed f{rom land surfsce tO . P . . Materials gsed Qi auon seported above are tue W T
D:ameter of well bore ta bottom of seal 10 wn. best kndwlédgs 3 . 9
Siameter of well Bore below seat .. 8 n. l [Signed) I REVS. e e - T 1_/2_7[( 19
mmuu 8 Operatar)
‘umber af sacks of cement used in well seal . 25 e wm SACKS \ wo. 523
dow was cement grout placed? Bottom seal @ 1431 placed. l Drilling Machine Operatcy/s License
¢ dump bailer = S sacks, Top seal § 40' tremmied Certificatio
in place to land surface 20 sacks = = | Water Well Coatractar's Certification:

Trus well was drilled under my jurisdiction and this repor-
l trye to the best of my knowiedge and beliel

Nas & ar;ve s‘aoe us;d? X Yes G Ne “’lul.l . Sie locluonll A. }[, JAh\SE.\ ﬁ'ELL DRILLI\B CO. E}‘n' _—

Name
L Any strata contain unussble water® o Yes & No irnnu. nrn or corveriten) (Tyve or yrint) or

ualatia vaney Hwy. Aloha, U

¢ 0f water® depih of streta

Method of saaling sirata off
Was well gravei packed® (] Yea ﬂ No Sise of gravel: . ..o

Cravel placed from . to .
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DN

B e TN

. WATER WELL REPORT cewein M-y o
e S 5 .

\LEvt OREC S K STATE OF OREGON State Permit No 3dba
1) OWNER:

(11) WELL TESTS: Drawdown is amoung water level i

s c lowered Delow static ievel
e .Lharles Mitehellnaus Was 2 Jump test made® 7] Yes [XNa If yes. by wham?
$ATCSS Baute 1 Bax 21,3 Yield gai min_ with it drawdawn after -
\_—._Scannacse, Oregon _ - hrs
1) LOCATION OF WELL: —
ey Columhia Owner's aumber. if any— Baier et 9 g2l man: wnth to&t dtawdown ater ] hes,
—ME___’L__M '\ Sectiom 1 <. R OF WM. Artesian llow g p.m. Date .
=3ring and distance £7om section or subdivision corner T-——-———_——-.__..____“em?e' fhtare of w__Saur I""'w“"-'_—_! & chemical amlym_____g_l_made‘ G Yes No
(12) WELL LOG: Diameter of well .. 8. inches
Depth drilled o0 it Depth of completed wejl o 13
o Formauoe: Descmbe by color, character, nze of matericl and structure, and
23 thickns, v
seratum ‘;uit.i.’.a““;gi LT e und and nature of Chamgea pn sach
MATERIAL i rmom | ro
" TYPE OF WORK (check): Broen clay i 0 29
rew Well X Deeperang ] Reconditioning [ Abandon 0 | _Yalliow i1t 23 89
.. abandonment describe material and procedure in Item 11. mml AQ Q0
.4) PROPOSED USE (check): (5) TYPE OF WELL:
" " Rotary (0 Driven (O
S~mestic I Industrtal O Munlctpat O Cabie Jeted 0
ftion O Tem Well 0 Other O | pyg Bored Q sl Lo’

6) CASING INSTALLED: Thresded J Welded I3
&

et
* Diam. oM .93 2t to B2Lli" 1t Gage .0250.. s

Diam. from f®t. o it Gage e 77 N L 7 7 /C,'/ ,)*
. Diam. from ft. o It Cuage e
7) PERFORATIONS: Perforated? (] Yes (X No
rpe of perforator used
of perforatons in by in
..... — perforations from It W 1Tt

.. perforatons from £t to 148
.~ perforations {rom ft to 1
. pertforati from It to e -
ercmesneanarsaabey perforations from it o (43
:8) SCREENS: Well screen installed ] Yes §3 No
afacturer's Name
Trpe Mode! No.
Ma=—. ... - Slot slze c.cccoee. Set trom . w 18
Diam. oo SlOt siz@ ... Set from f«® to ft. | Wark started !!!g Eg 1877 . Completed  Angmy !E 152
‘o) CONSTRUCTION: (13) PUMP:
well gravel packed? () Yes X No Size of gravel: .. .. ... Manufacturer's Name xontgmy Yard
Sravel placed LROM e oniers I 7 S | Type: — o . ...JB8h we .1
A'as a surface seal provided? (K Yes [J No To what depth? ..hﬂ °n
“laterial used in seal— Well Driller's Statement:
J:id any strata contan unusabie water? Yes No This well was drilled under my jurisdiction and this report is
“ype of water? Depth of strata true to the best of my kmowledge and belief.
fethod of sealing strats off
NAME sumh?....m;?—{" corporauon} {Type or print)
'10) WATER LEVELS: 112_5.E. MeLoughlin Blvdae Milwaukie,. Or
juatic level Gt fL below land surtsce Date 8/30/S57 Addressl5, -3 " -
Artesian pressure 108 per square inch Date Driller's well AUMDEE ....ooeocccrcuerreimsanenee, 3 TS SO
o7 Accepted by: "
) ; 4 / M (Signed) (Well Drillar}
]
(Ownar} Date ! Li No. 1 Date .....Septa. X..... 187....

(USE ADOITIONAL SMEKTS IF NECESSARY)

3/2-1ba
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)

~1

-

= 32
. e orenal WATER WELL REPORT 33 /2 n
‘a:j‘\‘—‘é"’gf,:l,';.;,::;?; STATE OF O State Well No - Py “ -
STAT 2 . REGON ’
SALEM QRECON ¢ State Permit Mo -
1) OWNER: (11) WELL TESTS:  Drawdown s amount water 1zvet 1
ame rr iowered Selow static level
T-_Dox:oi.ny.jn Was a pump tes: made 7 Yes I No If yes. by whom?
Address !lemnnﬁ a (tggcn Yieid g2l ‘min. with ft. drawdown after ne
12) LOCATION OF WELL: 15
=ounty )um 1 Owner's numbet, f any— Batier test gal /min. wath 66 ft. drawdown after 2 hrs
——’- " don - R‘Q M_ WM Artesian [low £.p.m. Date
3earie and antnce !km section of hn.*on comer S Temperature of water Was 3 chemical analysis made? CYes TN
oo ot va
(12) WELL LOG: Duameter ot well .. 8 ... .. inches
Depth driiled ao It _Depth of completed well ao £

Formnation: Descmbe dy color, character, size of macengt
show thickness of aqu-Yen and the lknd and vu::nrc of th:mvm\:klu{: G::_'
stratum penetrated, with at least one entry for each chgnge of Jormailton.

MATERIAL FROM TO
(3) TYPE OF WORK (check): clay & sand [*] 22
New Wel K Deepening O Reconditioning Abandon O | honlders 22 30
L2 apandonment. describe material and procedure in Item 11 m 30 56

" ) | M lota of sand (water bearing) | 56 &8
~ "PROPOSED USE (check): | (5) TYPE OF WELL: at 92) | _ 68 1 _L

Domeste B 1 {0l [J Municipal O Rotary  Driven [J - 95 T 116
irigation O Tetwel O Oer O | oo B peed 3 nemmad_ml] 1y ) Se T 123
(6) CASING INSTALLED:  Thresdod 0 Welkded D cemented gravel (water at 129) 1231 130

_6___ Dlam trom . Q___nw 151‘_.10!-. Gage ._-ZE_ cla & tor at 18 _E%.BS };8090
8. Diam. trom L1833 s _ 230 _ o cage __e120 Y. ;.

gray shale 200 10
" Diam. from ft to $®n Cage —— K

\i) PERFORATIONS: Pertorated? L) Yes [J No . -
Type of perforator used __torch . "L 60
SIZE of perforatons 1 in. by 12 in e
h.upe.r...xﬂﬁtperlandonl trom __:Eg..__. % to _..2I.° 3®n ted T~ Z£ '

pertoratt fro 7®T to T - =

Der!:: ue: T 0 - 50 -4 (247)
[, =27 VErD
........ e DeTforations from ® n Cormig et - { 1 "

................ perforations from ft to 4 8 =T 4‘3 b’
(-ST'SCREENS: Well acreen Installed  [J Yes J§ No
Manufscturer's Name
Type Model No.
Dlam. .cwceer.ee. SlOt $1Z0 o Set from f$L o 7t
) —— Slot 3i%6 ...oo....... Sat trom %t to . | work sartea 6=27=60 19 Completed T=25«60 19
(9) CONSTRUCTION: (13) PUMP:
Was well gravel packed? (] Yes f) No Size of gravel: .. Manufacturer's Name Pacific?mmg_gplw ________________
Zravel pluced trom . to . Type: ...deb e
‘Naz a surface sesl provided? (] Yes [J No To what depih? - £t
Material usad n seal— Well Driller's Statemeont:
Did any strata cantain unusable water? (] Yes ! No This well was drilled under my jurisdiction and this report is
Type of watar? Depth of strats true to the best of my Jmowledge and beliel.
Method of sealing strata otf A, M. Jannsen DruJ.ing Ccupl.xv
NAME®Rs... 232 (Pervon, fim. € corporauon) (Tyse ar priat) &‘
(10) WATER LEVELS: L 'l‘uhti.n Highway = uﬂh"g ’
“c_level 3k {¢ below land surtsce Data __1=25 =80 | Address Q0755+ K.

= A0 PreMGUTS M__i"_‘f_hs___n.‘.ﬁ_______—__ Driller's well ATt
Log Accepled by: (si «”# WM\
signed] Date o o . Jmm Purtoer
Sten (Gwaaey o TTrmmmemmmmamsm T License NO. ......cocveveene PG cviocrnvarmas Date .. 725 ab0 v

-t »
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STATE OF OREGON

WATER WELL REPORT
fas required by ORS $37.76%)

“START CARD» o /7/

.,'\:,QFT‘."ELL by legal descrinion:

..r:m - ,‘;: ot DT e ——
o1 O Seres 0 2 S

(2)_ TYPE OF WORK: D Tuie BOE L Sioce £ 2o g

New Wel) 3 Deepen ] Recondiuon D Abandon L Suree Address of Well of zearest address & - e
(3) DRILL METHOD | Seappeg ey YA
: Rotary Air T Rotary Mud O Cabie ! (10) STATIC’W-\TER LEVEL:
L Other c;‘/b & bwiow Lana surface Tae 51 P' -
1) P 0P0§.ED USE: Artesuan pressure ib. per square =iz Cee ]
& Boan = ‘!"mm g Indunc O tmgation (11) WATER BEARING ZONES:

(5) BORE HOLE CONSTRUCTION:

Depth at wiaich water was (irst found ;‘ 3

Special Construction approval Yes  No Depth of C d Well é?ﬁ From Ta Eaimacec Tow Rate 3.
Yes No
Eeplosweaused O B Type A 2L5” 272 45 ‘E_
HOLE SEAL Amousat
Dianteter From a‘sod B( N&u. - Pa- To “‘b” povads ]
(12) WELL LOG: Ground ek
6 #0 4? Materal =g To g
Or Os Oc Op O 59 "d) £ o1
Haw was seai placed: Method A B [ D E v 04_{/ ! 13
EGer LU R E Gea /oy /3 32
Backfill placed from L") . Material ﬁglf 22! !252 ra ?2 4y
Gravel placed from o R Sieof gravel SHnd
(6) CASING/LINER: of Greyr Sd”/;f:f%u P P 724
Diaoyeter From To Gauge| Steel Plastic Welded Threasded Al O, /, r
cove o |* 1 |391550 a0 & O MJ- » ?oc& ‘/42;-’ 1e®
6 0 o o |t i —
O 0O a a oS~ c L
g o _ 0O a A Tand st e 2E3T
Luner__ 1 0512751 O 5 0 a &6 , 54“4;/-4' e w/lByes
o o g 0o RocK < ZZ =
Final location of shoe{s) L0 & -
{(7) PERFORATIONS/SCREENS:
E3-Perforations Method D el L/
O screens Type M.
Slot Telaipipe
From To size Number Diameter sise Casiag Liner
a ]
201280 4o s/¥ o e
Q a
a O A
a O Dute started 3 s/ & C 5 ~3
S S
e d g (unbonded) Water Well Constructor Certification:
(8) WELL TESTS: Minimum testing time is 1 hour I certify that the work [ performed on the mw.::ndmm
i regon ruc
N Rt O Ansin s e et ntomaasion epori soave 5% i 10 5
Yield galimisn Drawdows Drill stom at Time knowledge and beliel. e
o — WHC Nomber
7= 3 - o e —
. {bonded) Water Wetl Constructor Certifleation: - o
g Smm—— ye—— ot ety o e st e > 3
Wasswniaranalyvsdora? [JYm  Bywhom work perforraed duning this time i in complimecy wnb o'wll
Did any atrata conlain walar not suitsble for intended use? [ Too little construction standards. This report is true to the Sest of 2y /e
0 sty 0 Muddy O Odor O Cotorss O Ouher baliat. ﬁ yy /. ‘“’C"f"—L‘_
Depth of struta: 7 Dte
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STATE OF OREGON
WATER WELL REPORT

tas required by ORN 337 76

_ 3234
“red ] e
START CARD %/ 3g5 .

tl

Ve

y OWYER:

9

LOC}«;I‘[ N OF WELL by legal description:

) “—‘—.7?;,’—/"4‘

Lt - Jmtude
. a4 Lot ~ere (’-/F AT 4'7(‘5 : o / N ri =?. S L Eoed w
2) TYPE "ORK: i £ ecn sbdnn
e el = Deepen e Heondition - Ahanden Sopmes Adarscs - Well e aearee: ageress Aj§ "’"35- E., -
3) PRILL METHOD e — c
g = e {10) STATIC WATER LEVEL: 77
:‘;!l ner . & I Deles land <urface Bate ?_; 2.

OPOSED USE:

—i Commumin L Industnal - lrrgston

S e

Arredidn Pressule 3 Der<guare :nfn

(11) WATER BEARING ZONES:

Date

— | hermal : Tovsen Loy D Other p
- B . . Uein 31 anien water was skt fiung <? 7
(5) BORE HOLE CONSTRUCTION: -
el Uonets o te et agipates al Yer  No Depth ol Campleted Well _/a& 1" : H Foum . T Estimated Flow Rate | S\
Voo Nu s ly ' -
Foaprhrsin o et ] L?_T\m Ameunt ! ? } T /;C ; é (. ‘-/5"
HOLE SEAL Amaunt [
Diameter From To Majerial From Teo sacks or pounds |
C 1 & (4T | Bewbkenibel & | 19 /.§°
| (12) WELL LOG: Grmnd elevainn
L 19 "9‘0 f Matenal Feom | Ta | Sw.
: U Grgor L S|
Howwaewapiord Mend (34 Os Q¢ Oo OF Bar Silty So~d 2 /7
LeTiner  ROURE Bois Send + Cravel 17 |34
Hae kUl placed 1rom WA e 1. Materal Blae Clue + GrAayre . 34 | 42
coran el plaved trom WA e . Size of gravel ‘ E:"J’ ﬁ/‘( ¢ 54‘\1 ‘ e c_,',’_q.,t_ 491 x~]
t6) CASING/LINER: Grey Eln4q v Gragel sv 167
Diameter From To Gauge|Sieel Plastic Welded Threaded | | BRI/ Crie e S:1 iy Spad
R $Uliol e~ o - g Gonoel 67177
o a O C QRN Soed w Grenuvl 79127
‘ O o o ORNSBIg K Soad + Cpuel |97 1 120] 42
} oo a o |
H S O 0 g 0
[ o a a c 3225
Forvalivm ation of ~Boeiel 120 -
(7) PERFORATIONS/SCREENS: TR, .
3 Pertrations Meind ~le g
T3 screens Tvpe Marenal
Slot Telerpipe ! Al
From | Teo size Number Dismeter size Casing Liner i
i a R
; 1 a 3 ;.
— o 3
H a O iy
} a a | Datesaned LI~ Complered £-27-71
L[ ] A
- 0 0 {unbonded) Water Well Constructor Certification:

(8) WELL TESTS: Minimum testing time is 1 hour

Flowng
a Pump O 8aiter Ar O Artesian
Yield galimin Drswdown Drill stem ot Time
[ 0 /0¢C 1he
n'mpoulmul waler _‘iL Depih Artensan Flow Found
W 22 2 aster snalvam done” Oves Bywhm

D anv sirats water mn bie fnr drduse® (] Tootitde
O sais C Mudy O 0 I Cotred O Other
Ovpth o sivata:

87

[ certify that the work [ performed on the construction, aiteration
abandonment of this well 15 1n compliance with Oregon well conuruc::.
standards. Materials used and 1nformation reporied above are Lrue Lo my <«
knowledge and beliel

WWC Number

Date

Signed

(bonded) Water Well Constructor Certification: ) .

§ accept responsibility for the construction. alt or :
work performed on this well during the construction detes moﬂad lb:"';:
work performed during this ume is in complisnce with Orego! .
construction standards. This report i true (o the best of my knowledge

7/ %"
belvefl - WWC Number,
Signed {Dew F_t*‘—[ Dae L2 T4

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



(Lo e . Ryeg
STATE OF OREGON J . 3- > L)
WATER WELL REPORT 2y // FEB 20 1533 — —<u tdb

12¢ required b ORS 3377451 g ~ZOT START CARD: » 463232
TS o)

- SRTERRCSOTHo=
‘I OWNER: Weil Number HA ’

85 GOVATION OF WELL by legal description:

e AT, G2A3HORN County _COLIMET fnude Longage

ey 53383 COLUMATA RTVER HWY Townsmz_3 X NS Range 2_W e frw e
o SCAPONQSE Sue QR Zp 97056 Section ) NW__ . _SS 3 '
2} TYPE OF WORK: Tax Lot Lot Bluck Subdiv
X New Wetl : Deeoen : Recondiuon : Abandon Sirzel Accress of el Of nearsst address 223335 'f_Q“ ':;nm“___—'—b ia
«3) DRILL METHOD: i M &
X Roury Ar — Roury Mud ] Cabie {10) STATIC WATER LEVEL:
— Other 10 it deiow und surface Date 1 ki
t4) PROPOSED USE: Afesian Sressure . iB. per square vn Dae
; D 2c y (J Industrial 5 trngauon (1) WATER BEARING ZONES:

— Thermal 3 tnjection O other et
(3) BORE HOLE CONSTRUCTION: Depth 3t wiuch water a3s (irst found 10 g7
special Consteuction approval ] Yes (X No  Depeh of Compieted Wettl 20 #.

Explosives used J Yes X No Type. Amount i From To Estimaied Flow Rate | SWi
HOLE SEAL Amoust 10 120 8QGPM 10
Diameter From To Material From To sacks o¢ pound
1 0+4+—0t2 O CEMENT te] <0- 10--SACKS
6120 3120
{12) WELL LOG:
Ground clevati
Howwnmlplaced:MemodDA Os K¢ Op O€ -
: Other ‘Materia) From To SWL
Backfill placed from ft. w. k. Maerial Clay Gravel 0 13 110
Gravel placed from _____ & w____ ft.  Size of gravel Gravel -&+i4%" Sand 13 {30
(6) CASING/LINER: Gravel, Sand 30 1120
Diameter From To Gauge | Steed Plastic Vlded Thresded
ing._ 6 +1 112025032 O (& a
o 0O 4 O
O 0O 0O a Lo Tl o4
o o a4 Q
Liner: 0 ] O a O laT e Th S ! -
C 0 ad ]
Final tocation of shoe(s) ___1 20 re
(7) PERFORATIONS/SCREENS:
O perforations Method NA
O screens Type —— Mskral
Slot Teiopipe
From To size Number Diameter size Casing Liner
010 O O
0 O
O O
O o
a C
(8) WELL TESTS: Minimum testing time is ) hournwm — 3 9931 Compiewed .Feb. 10, 199
0 pump 0 Bader X air O Aresian {Unbonded) Water Well Constructor Certification: .
| cerufy that the work [ performed on the or
Yield galimin Drawdown Drill stem st Time ment of this well 15 in compliance with Gregon well construction sandacds. Maer:3
A0anm 110 T e used and information repored shove are true 10 My best knowledge and belwef
o WWE Numbet o
Signed Daie
) (bonded) Water Well Consirucior Certificution: I
Emp of Waer __§2 Depth Aniesian Flow Fousd 1 acceps responsibeliy for the o, 4 "d:’; A"M"‘i .
Was 2 wnier anaiyais dooe® J Yen » m . m ::;'{.";f.lnm::‘m":x:m welmnmxm sandards. This repor
0 any srvna water no suitsbie for ded use? (] oo ke 1 true 10 the best of my knowledge and bebef. /‘/ :
7 saky O Musty (3 0dor O Cotored [ Other 4 W“’Cz“z""’" Z
Oepth of UMD e e, Signed Duc = —~

88
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E

-

STATE OF OREGON

WATER WELL REPORT
|us required iy ORS 337 788)

2h dw/d oo

.

(1) OWNER:

“ame

Well Numbet e

«

19) LOCATION OF WELL by legal descl'iption:

S [ap TR I e N
e 0 0 Pex 33X - . rende
S S Bl :l: = Sue D 2 0 P o s ;:::p_.w-g . _bim"-"% Eorw wy
(2) TYPE OF WORK: Tot oot = Bloct Subdvns
X New well a Deepen T Recondivion {J Abandon Street A0cress 3/ A or nearest addresys Y
13) DRILLMETHOD -
E Rotary Aw 0 Rowry Mud O Cable " (10) STATIC WATER LEVEL:
T;)O‘;’ROPOSED USE. LAY _ " sowand suface Date =S =X%
: . Ariesian pressun b per 1
¥ camesuc O Communty [ tndustrwt O tergation LD W ;;::;R'BE ARIN o 2
. rhermal »] {njection 3 Other ! : NG ZONES:
(3) BORE HOLE CONSTRUCTION: Depth st s «ater o i found L F6E
Spectal Construction approvel Yot No Depth of Completed Wtﬂz_é-?_ fu | . From Ta Estimated Flow Rate Sw_
Yes No '
. * ouvesused 3 OO Type Amount 252 '7 "/x’ 20 /2_'3_-
HOLE SEAL Amousnt
Diameter From To Material From To sacks or nds
Lo 1o /7,}5@@ = o | s2¢ 4/;" .
é 1251267 (12) WELL LOG: Ground elevation s
Material From To | SWL
gowg:ullph:ed:Melhod Oa O @c O D€ 143/ /,/!”7\,1A/ ‘_,-07 Z
er o
Back{il placed from f.to . Material 2: 2\/: 572 :Zs Z 5: ”CMEM:Z 7/:// ‘7: ;Z
Grave! placed from R w M Sizeof gravel W,“ P /] S,
(6) CASING/LINER: AN, Prri 7 AV, 02 g8
Diamoter From To Geuge| Steel Plastic Welded Threaded M&@ /| /% 25
sing & s SV 7,4 R O o (| LI & TPl B0 202 2/4
i a () () | = 2 /4X 2 ://3’_
g g 8 g R 2er 8 12
P I P Ol -7 D VL LT P ANF A4 |
-l |/6¥12£3/70 8 g g 8 /\5 Y 268 125
Finai location of shoe(s} LZ¥.
(7) PERFORATIONS/SCREENS: U,
= Perforations Method L2214 L, tl- 200
O sereens Type Matarial
Stot Teloisipe TR - o5 Bagedl!
From To size Number Diamater  size Casiag Liner
D D ;¢ Spa ;/ C'EAJQ/
ST 240 Z& | Zg a "4
0 a
a a
O D Date started 7'/'1{ Completed f—\f-— {g
o [

Ao

(8) WELL TESTS: Minimum testing time is 1 hour
']

O Pume O Baster o ai 0O Aresian
Yieid gal/min Drawdows Drill stem at Time
2.0 A58 1he
,‘, of watar L2 Depth Aresian Flow Found o
Was & water snslysia done? MWyew Bywhom L2ALLER
Did any strets in walse not bie fov i doduse? [J Toolite
O saty O Musdy O 0dor 0] Colerad (I Other
Depth of streta:

(uabonded) Water Well Constructor Certification:
I certify that the work ! performed on the construction, altecation. .
sbandonment of this well is in compliance with Oregon well construet:.
standards. Materuls used and information reported above sre true Lo my De:

knowledge and belief.
WWC Number

Date

Signed

(bonded) Water Well Constructor Certilication:

[ accept responsibility lor the construction, alterstion, or sbandonmer:
work performed on this well during the construction dates rgporud above. s
work performed dunng this time is in complunce with Oregon we.
construction standsrds. This report is true to the best of my knowledge anc

belial. 'C Number iy

Si Date

WHITE COPIER . WATER AESOURCES DEPARTMENT

89

YELLOW COPY . FANSTRIrne &

PINK FOPY . ('l -t e ¢ 2 4
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. . o ALt
STATE OF OREGON  : '
WATER WELL REPORT

ey .{.
(8% required hy NRS 337 7650 / ' « .« ‘START CARD: » ! <7/'Q 3 O ;

tl) OWN .‘ : 0 Well Numher
O’ CLE

A2
’L‘.'4IA‘ y Al”.-— -" T anshg
oD DR w5705,

Al

Nty Runge

e <A re

2y TYPEOF

- g e

1 19)-LOGATION OF WELL by legal description:
' tonr. wude
. &’2‘4”43 ; 22 =

Sar

—

W

pll . Tavloe Lo Bica Subdw swn
New \Wap — [leepen . Recondinen D Abandhn i Steser Address ol Wil or nearect adaress- L. W)
(3) DRILL METHOD {
X Hetan A : Rosary Mud : £ able (10 ST'\T!C wATER LEV'EL-

— Dnpr

f1 orbew land surtace

’2 PROPOSED USE:

Artesianpressure . b pereguane neh

Date _{_‘_[f_:

Dave

Lane-tn - O ammansy G Indusiniat D Ertestoen } \ .
= e = e G omer [ {11) WATER BEARING ZONESf. _
(3) BORE HOLE CONSTRLCTION’ Deprh at which wasee was lirst found /a_d
P TN P I AN TTNON | ‘a‘ E/ Depih ot Complered \\rlllz&. n i From i Tu Sstmated Fliw Rate ¢ 3
Yee N |
Fxphoanesaned 3 BT Ty pe Ameunt 6 5— ; /¢O L5 2
HOLE SEAL Amount
Qiaqeter From To Materisl From To sacks or pounds
i é £ 154 ' Convadsl @ | Sy | 20
: i eﬁ*‘lfﬂJ}’ (12) WELL LOG: Grmnd elevatnmn
L I“s.q i/qﬂ , I Materw! From Tn 3
- Err Silty Clas Qo 1/9
Howwassestpardt Mehd 34 O @O0 Oe vy [ /9
- hiher A/U{ 6/4‘{ 4-3 %__
Hac hiill placed trom U e 1. Material Y, el 2l
Coras ol placed teem [T N TT R | Nizeofgravel @, k 4p /qa 5

(6) CASING/LINER:

Diameter From To Gauge|Steel Plastic Welded Threaded

R/ +/ |5y |25d] m—D1 c— 0O

et ——
[ aer

ogooag
ooooao
goooao
ocaoo

Fintal b ation ol <hopras

{7) PERFORATIONS/SCREENS:

O rertrarmine Methed /-/

O scrvens Trvpe Material i
Slot Tele/pipe l
From To size  Number Diameter size Casing Liner |
O O ! !
a [ i |
: O ) I ; 1
i o a T
i a a Date started ;~/f’ 2 [of d 4.—/?“ 72
TN g = {unbonded) Water Well Constructor Certification:
{8) WELL TESTS: Minimum testing time is 1 hour { certify that the wark | performed on the construction. alteratic:
a 0 © (/ 0 Florwing abandonment of this well 8 in compiiance with Dregon well constr.
Pump Bailer « Aniesan standards. Materials used and information reported above are Lrue to m:
Yield galimin Orswdown Drill stem ot Time knowledge and beliel. )
— - WWC Number
LS £ 1he Signed Date
3 {bonded) Water Well Constructor Certification: bando
4 ¢ [ sccept responsibility for the construction, slieration. of 2 nr
T ol wmer S L Depth Artesian Flow Found work performed on this well during the construction dates npon‘td above
Was o water snabss dine” Ove 8y whum work performed during this time is 1n ol mlhk T
Dsd anv sarate water it sudsble for deduse? [J Toulivie construction standerds. This repor) o trus to the best of my know /;_
3 saky O Muses 3 0der O Cutored [ Orher belvef. wwC Nu:\!m K
Depth of nirsta’ Signed Dste

A eoA et el § TETC FSAPEE 6T IO R AL vt Patmen - s st T —— T e s

90
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e g o an sl
Al 'P.o Teport are 'a Lo
filed with Ihe

“E FNGINEER. SALEM OREGON HTJlFEB ‘y
within )0 days {rom the date
of well compietion

KEUP | ¥Edde weLL REPORT . . )

1976'!&1‘5 OF OREGON
{Plesse type or print

STATE ENGINGR Ror wrire ahovrﬂh\nne

State Well No - '\J{ Gl l “

AT= rNG“vE:#a"e Permit No

SALEM—OREGOL Z SAlLFv ApE~ -y 32 /A;_J
YWXNER: ’ (10) LOCATION OF WELL.:
_ Gus He 'rlagner County  COLimbia Driller's well number
ass 7320 N. E. Sacramento S - HZ i secton 12 13N R 2 W. WM

2oriland,. Orecon
TYPE OF WORK (check):
v Well (X Deepening 7 c

sandonment. describe material and procedure in Item 12,

- TYPE OF WELL: | (4) PROPOSED USE (check):

o At Abhand

Q

Bearing and :istance from section or subdivision corner

|
i {11) WATER LEVEL: Completed well.
! 12,

Depth at which water was lirst found

[
w g ?::":’" g Domestic (X Industrial (3 Municipal O | Stauc level L2 2. below land surface. Date 5/3[7}-'.
. Bored OO Irrigation 0 Test Well [] Other 2 | Artes:an pressuce i%s. per square wnch. Date
CA-SING INSTAIAJ{-‘ED: ‘!'hrelc} © Welded Uso (12)  WELL LOG:  Duameter of well below casing ...8" .
Diam. Zrom ... T - . %0 ... J.,3 - . Gage 4250 Deptn drilled 138 f1. Depth of completed well 133 .
-+ Dlam. trom fr. to . Gage Formation: Describe color, texture, grain size and structul £ tals.
N . . cture o H
... Diam. trom . to . Gage and show thickness and nature of each stratum and aquifer p::\::::ed.
with at jeast one entry for each change of formation. Report sach change in
. PERFORATIONS: Perforated? § Yes (3 No. position of Static Water Level and ndicate principal water-bearing strats.
e of perforator used Mills Enife .85 ! satERiAL T 4. 37 From To swr,
¢ of perforations 14 w2 in. Topsoil mixed w/coarse gravell O 1
perforations from L1286 136 1.3 Muddy coarse gravel w/some
perforations from f®. o ®. CObble 1 B
... perforations from ft. to a | Muddy brown sand & med.coarse
gravel I3 20
) SCREENS: Well screen installed? [J Yes X No, Fipa grawal 28 30
inufacturer's Name Muddy, med.coarse gravel 30 3
Model No. Med.fine to fine grawel A | g2
wa. Siot size Set trom o f | Fine ta coarse hrown sand 52 | 57
am, Siot size Set from 7t to ft. 1 Eq 77;
. Lemented grave]l 3 79| -28l.
 WELL TESTS:  LuolTucw'iiciera ™ ™ * | Coarse gard & fine gravel 79 | 83
15 a_pump test made? (] Yes (8 No If yes, by whom? Cemented gravel B3 | RA! =387:
et gal./min._ with ft_drewdown after ns | Coarse sand & fipe gravel 861 89
. . . | Med.fipe to coarse gray sand | 89 | 101
] : . . | Muddy coarse gray sand 101 L 111
Mudd & i in .S
ader test 100  gar/min with O & drawdown after 2 un, Fine to med. coarse grawal 1s 117
~esian flow g.p.m. W 117 119
‘mperature of watep Depth arterdan flow encountered .. ... ft. Work started h/h/ 7!4 19 Completed 5/ 2/ 7!& 19

3} CONSTRUCTION:

‘el sealw-Material used Bentonite
:U sealed from land surface to 20 ”n.
:ameter of wall bore to of seal 12 in.

ameter af well bore below seal ... . | & — ia.
umber of sacks of cement used (n wall 3eal ..-..........Q J——— - ]
Jmber of sacis of bentonite wied tn well seal r smcks

5/2/1L

Date well drilling machine moved aff of well

Drilling Machise Operator's Certification:

This well was constructed under my direct supervision.
Materials reported above are true to my

best knowi
(Signed] 2. "l £ T Date ... 51841

Drilling Ma

:and name of bentonite —..—_Luternational Gel . ...
‘umber of pounds of bentonite per 100 gallons

{ water
Vas a drive shoe used? B8 Yen [JNo Plugs ...

1be./100 gals.
Size: location ... £t
No

.)\y gtrats contaln unusable water? [ Yes 5
o

{ water? depth of strata

4dethod of sesling strata off

Water Well Contracter's Certification:

Thus well was drilled under my jurisdiction and this re
true to the best. of my knowledge and belief.

annsen. Dn.".linz [+« P —

A
Name Av Mo (Type or priat)

u--'
Address 210

Contractor's License No.

(USE ADDITIONAL SHERETS IF NECRSSARY)
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if ‘R Tuepen

are o we
Nied with the

- STATE OF OREGON
{Plaase type ar print:

~ATE ENGINEEA, SALEM. OREGON 971210
within 10 days Lram the date
of well comaletion

YWALLI WELLL DNEEFUNMS

(Do a0t write above tais iine)

>
State We. Ng

U/ZN’/&-

State Pernuit Ng

* OWNER: (10) LOCATION OF WELL:
e Gus H. Wagner  Page 2 County Driller 5 well aumber
iaress ‘s Yy Section ks ] Wy
Bearing and distance from seciion or suddiv.sion -ormer
1) TYPE OF WORK (check): % Brme
cew Well Deepening ] Reconditioning Avsaden T
H di t. describe ial and d in Item 12,
abandonment. desc material and procedure in Item (11) WATER LEVEL: Comple(ed well.
3) TYPE OF WELL: | (4) PROPOSED USE (check):  pepun at which water was first found .
2t D } i nd " Munied ! =
‘_-,b::y g ::":::E D e O 1al O 1 C . Statie level tt. belew land surface. Date
tug 7 Bored [ Irrigation 0 Test Well (] Other Z  Artesian pressurs Ibs. per square wich. Date
!
CASING INSTALLED: ;

S Threaded ] Weilded (O K (12) WELL LOG:  pumeter of well delow RASAOG e
< on 7 Diam. trom . to . Gage —e | Depth arilled ft. Depth of completed well £
e Dlam. from ft. to . . Cage e T " Deseribe col aze ang

. 'ormation: De: color, taxture, grain and swructure of Mmaterials

. Dlam. from ft. to 0nt Gage e and sbow thickness and neture of each stratum and nquuc: penetrated
with at jeast one entry (or each change of formation. Report each change :=
, PERFORATIONS: Pertorated? (] Yes (3 No. position of Static Water Level and indicate principal water-bearing strat:
Type of perforator used MATERIAL Prom Te WL
5ize of perforations in. by in. Fipe 4o med, coarse gravel 119 | 123
rvvmrms PeTLOFations from . to s« | Muddy gray samd 123 2L
... perforations from £t to ft. M.ﬂinﬁ_w ﬂavel 1211 138 lw g
... perforations from 7. o .
{7) SCREENS: Well screen installed? () Yes [ No
Manutacturer’s Name
. Model No. —. ——
JUSTT. TR Slot size .._____ Set from ft. to £,
ot 1., V— . Slot stze ... __ .. Set from it o 0.
(8) WELL TESTS: Rwered pelow matic lever o €74 1
‘Aas a pump test made? [J Yes (O No U yes, by whom? '
Yield: gal./min, with ft. drawdown after hrs.
- - -
- - » -
Bailer test gal./min. with L. drawdown after nrs.
Artesian flow ¢.p.m.
emperature of water Depth artesian flow £ Work started 19 Completed 18
Aridin, ehirn ed off of well 12
(9) CONSTRUCTION: Dape e S =
w» Drilling Machine Operator's Certification: .
Well seal—Material used This well was constructed under my direct supervisio=
Weil sealed from land surface to . Materials used and information reported above are true o m

Diameter of well bore to of sesl

best knowledge and belief.

Diameter of well bore delow sesl ... in. [Signed) Date 19...
Number of sacks of cement used tn well ssal sacks ® Oparatar)
E eereecaremems e st e s ) * tor's Li No. . —
Number of sacks of bentonite used In well 38l e SACKS D £ Mac
Brand name of b Water Well Contractor’s Certification:
Number of p ds of ® ite per 100 . . L ae . d this repart =
This well was drilled under my jurisdiction an
ot water 1be./100 gals. | trye to the best of my knowledge and belief.
Was & drive shoe used? (J Yes (O No Plugs . Size: J0CRUON e 8. | o, eeeeesseme s
Name or print)
)Iny strata costain unusable water? [ Yes () No {Person, (lrm or corperation) (Tree
., pe of water? dapth of streta Address s
aling etrats off 1
Mathod of e, o (st 1 i -
Was well gravel packed? () Yes (I Ne Sie of grovel: oo Wawe recter 10
Gravel placed from ©nte n®n Contractor’s Li No. Date e
(51
ONAL 3TUERTS IF NECRISARY -
(USE ADDITI L ) 3/2-12ad
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Ty Y WATER WELL CONTRACTOH

The ar-ginal ana {irst copy ' iy
af thus report are to be -~ WATER WELL REPORT- -- il 32"16 L
{ileg ‘w1th the /, ' ‘, - ~
. %" !STATE OF OREGON": - 1 , . state weu xo — IN| .’.JI:JJ,’.,
TATE ENGINEER. SALEM. ORECON 9730 . ¥ .. (Please type or print- ' - ST
within 10 days trom the date e - o Lel
of well compietion _L‘/ (Do not write above mu§u‘::’ e - ° State Permit No - “ -
SALS -
OWNER: (10) LOCATION OF WELL:
e Joan Hebelisen County (o umbla Druier's wel numzer
izress SgeMaker xd,. Scanicose {ra_on Y vuSeeuon L2 T 3N 3 Z W w 3
Bearing_and dutance Irom section or subdivy E i
2) TYPE OF WORK (check): SSen foe
iaw Well Y D! ing J R ¢« O Abandon (3

! abandonment, describe material and procedure in ltem 12.

3) TYPE OF WELL: | (4) PROPOSED USE (check):
%

Iotary Deiven O . tnd M
fasle Q1 Jetted O .4 wi O c
Jug 3 Bored J Irrigation I Test Well (0 Other [md

CASING INSTALLED:
8. 0

Thresded ] Welded X

(11) WATER LEVEL: Completed swell.
39 .

Depth at which water was tirst found

Static level 52 ft. below land surtace Date /=37 =

Artesian pressure ibs. per square ineh. Date

(12) WELL LOG:

Diameter of well deiow casing ... .

..* Dlam. from T to Q4. n Cage .250. Depth dritlea 94 f. Depth of completed well 94 .
% - Dlam. trem "t f Cage
. oum tom e h ouee | Lot D o s, e s 1nd s of mars
wnth at least one entry for each change of formation. Report esch change =~
“~ PERFORATIONS: - Pertorated? ({ Yes O No. posttion of Static Water Level and indicate principsl water-beaning strats
Type of pestorator used Bumlng Torch MATERIAL Prom To X —
Size of perforations % in. by fa in. TOpSQiL 0] 2
12 . BER... pertorations trom ___ % B4 w oo Oh.. 1 Clay, red 2z 25
perforatl: from 7t o £t ClaV 2 Siltv 25 QO
i PEPfOTations from 1t %o £ _C_lé‘[ ,_Dblue 40 6C
Gravel, cemented 60 90
(7) SCREENS: Well screen imstalled? O Yes X3 No Gravei, candy §0 94
“Tufacturer's Name
- Model No.
Diam. ... Slot size .......... Set from % w °®.
Diam. woceee. Slot size ...——_. Set from ft. o ft
(8) WELL TESTS: Tomerad Delow atie levey T tevel 8
Was a pump test made? (J Yes ] No If yes, by whom?
Yield: gal./min. with 2. drawdown after hrs.
- " -
Baller test 20 ga./min. with 33 ft drawdown after |  hrs.
Artesian flow g.pm
\perature of water Depth artesian flow encountered ... . | Work started 7=-2-7% 18 Completed 7~-3-74 19
19

(9) CONSTRUCTION:

Well Hantonlite

Well sealed trom land surface to ....20

Diameter of well bore t b of seal) 1o

Diameter of well vore below seal . B . in.

Number of sacks of cement used in wall seal __.!‘ ................... — sacks

Number of sacks of bentonite used in well saal ._..i.._-_................. sacks

Brand name of bestonste . L8 LLOWStONEe-vestern

N of & per 100 gallons

af water 1oa./100 gals.

"3 & drive ahos used? (X Yes CINo Plugs ... Size: locetion ... R
any strela contain unusable water? (] Yes [XNo

al--M. used

n.

b

of p

Type of watar?

Method of !A_E. sgrale off
Waa well gravel packed? (] Yes (i No

depth of strats

Sz of gravel:

Gravel placed trom ... Tt te ft.

Date well drilling machine moved off of well 7-Z_-74

Drilling Machine Operator's Certification: .

This well was constructed under my direct supervisic-

Materials used and information reported above are true to .
Ar—Date 122214 ..

best knowledge and belief.
riliing Operstor)
007

Drilling Machine Operator's License No. ...0M /s

Water Well Contractor's Certificstion:

This well was drilled under my jurisdictioa and this repor:
true to the best of my knowledge and belief

Name Farrel. McGhee wWell. Drilli
(Person, Mbwm than )

Addresh020..Industrial.Way,. longwiew, iva.

(Sxm!}fmud.%%mj;gﬁyﬁmn .....

No. 438 72:3274 9

o o i w3 <

o primt)

Date

Contractor’s 1

93
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SRSV R ARLL LN
The aniginal any {.cy (opv
21 "Mis regart are Lo be
filed with the

THAL TR <y

STATE ENGINEER. SALEM QREGON 97310
within J0 days {(rom the date
ot well completion

WATER WELL REPOR’Fw 2
STATE OF OREGON STATE ENGINEERate #=u v

(Please type or prin:

{Do oot write above tBlis iiner

.- L~ o~
1] d\

PN

- P LD e

SA LEM OREGOMH‘Q Perm

T M2

+ OWNER: (10) LOCATION OF WELL:
ame 5('/7 /70055 //I(.” {HOO‘— Cour'y LIS s Drillers we | ~ _—zas !6/:¢
s 2dress _S('/_’A’PD.TE - (oG S, SE:. Secwon /2, T AR S W
Bearing and dustance o 5e210f 37 subdiv.i.3m ssemes }
2y TYPE OF WORK (check):

Deepening ) Reconditioning {}
describe material and procedure in Item 12

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

Abandoen O

New Well Y

! abandonmen®.

Ratary O Drven D -~
~sote g Jetted 3 Domestic {J Industrial 0 Municlpal ©
Jug (T Bored [T Irrigation K Test Weil () Other C

(., CASING INSTALLED: Threaded [} Welded

/ 1" Dtam. from 7"/.. . to ... ,/7 ....... rn. Gage .
- ft. to

ft. to

B

f°t Gage ...
ft. Gage ..ooone...e... -

...~ Dlam. trom
... Ditam_trom

(v, PERFORATIONS:

Pertorated? KYu O Ne.

{11) WATER LEVEL: Completed well.

Depii 3t whicn wates was 731 founc ZS' .
Static eve! >< £ Deiow larz su=faze  Date 7//0 /7'
r ﬁ—

Artesian pressure Ibs per square =mcz  Dare

Diameter of wel Selow zasung ...

(12) WELL LOG:
Depth drlled /7 7 ft. Depth of comjieled well /77 =

Formation: Describe color, texture, grain size and suructure of materials
and show thickness and nature of each straturm and aquifer penetrated
with at {east one entry for each change of formaton. Report each change =
position of Static Water Level and indicate princrpal water-deanry strgtc

Type of perforator used Srﬁﬂ MATERIAL Prom To swL
Suze of perforations 3'/‘ in. by / I/‘l in. ﬁp Srvs¢ P /
. perforations from 37 o 157 . SEL AL S L 2¥
X % O _ pertorations trom .o LS Tt t0 . AT _. te. R L 1 27
... perforations from . to . 5 (7 a7 A.Or
Beows Savo o £
(7) SCREENS: Well screen installed? [) Yes XNB SH/RRLD  AD éﬁﬂm w' fe
“ufacturer's Name JQ CTA
e Model No. — sl 72 €H -5/
1AM, cnrncre. SIOL SL2€ e Set trom ®w n ! e/ A pct /8
Diam. ... Slot stze ... Set trom . to £, E ~D /]e (22
Srtcar BivE Copt | (200077
(8) WELL TESTS:  Rutwdowmn it amount water level i _— A

Fas a pump test made? !Yel 0 No It yes. by whom1t ’SZ H.;!:E‘L —_—
va_ MBSO gqusmin win Jo7 n arawdown atter & wrs. Eleg TE 45
39¢ - au 75 - y A N
7 - 7.3 . 2 - B —
Bailer test gal./min. with ft. drawdown after hes. [ 2/ - li{ < =z /2
Artesian flow g.p.m. R e CiA 17/6R. - -~
____perature of water {/ Bepth artestan gow encountered ........... f ! Work started ,4,,/4, G 197 3 completed E'g P S/ 2 17z
(9) CONSTRUCTION: | Date well arilling machine moved off of well _ffﬂ 7 /3 w72
Well seal—Material ued _ CEAMERS T GK 20T + Drilling Machine Operator's Certification:
Well sealed from land m;, W 2 - a This well was constructed under r:ér du’:c. su%;rev::x:a
° Materials used and informajiog reported aoove are
Diameter of well bore to ot seat ... 4.0 in. i best know A\
Diameter of well bare below seal .../ - i [Signed] A o PP . Date . 7/3'0 195>
Number of sacks of cemaent used in well seal ....-....Z.]._.._.,........ (Dfiling Machine Oparators

Number of sacks of bentonite used In well seal
Brand nama of b
Numbder af pounds of dentonite per 100 gallons
of water
s a drive ahoe used?

1b8./100 gals.
Yes (I No Plugs ... Suze: location ... 0t

L A5

Drilling Machine Operator's License No.

Water Well Contractor's Certification:

This well was drilled under my jurisdiction and this report is
wue to the best of my knowledge ang belef. (.
Q...

Jﬁrﬂrﬁfﬂ €. 1600 806

Name
any sirela contain unusable water? {] Yes Kﬂo {Perann, flrm o7 _cOTPers
. Souaphle » ' JA 05
Type of water? depth af streta Address i./ SE_{‘;#“{“‘; S
Method of esaling etrata off (Signed
Was well gravel packed? () Yeu .K"" Suze of grsvel:
Gravet pleced fram [ T T n Contractor's License No /O Date .
94
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walEll weELL IIILLERS REPORT

e BT b >MAv - Qg
"ATE ENGINECR, STATE OF OREGON 5 i' a | 5 -
TLEM SRECON < 3-3'8 Pesm1 Ny 3~ I dﬁl

. . Sieir=an 3Iroa . dhe..
1} OWNER: (10) WELL TESTS: "P3345% 1c 52 1
i 2 1¢c Zumply
ime Steinfeld Pickle Co. Was 2 pump test made? X Yes T Nz If yes :y&n:f Co!s Pux-
tress 2,0, Box 2589 Portland,3,0regon Vied 300 s .mr v te 54 % tar deemin —
= 400 L¢ TG frs= top ¢ =
2) LOCATION OF WELL: Ar:es.af‘?naw 7 - -' - -
sy Colurbia Quwner's number. if any— TP £ »"hs"_!‘ —
T D orstreetNo. Scappoose Oregon 25 e syuave imm

<3ring and distagee from secuon or subdivision corner

"Well on the south City 1imits of

Baler tes: ism owan

1 drawdows

Temperature of water Was a shem:cai analysis made? = Yes (X No

Wﬁn
#7978 & XYM N

e I

4) TYPE OF WORK (check):

Was eleciric log mads of wel® T Yes X No
- {:1\;;-\ S i Quipmv s (11) WELL LOG:
Diameter of well, ... 8 inInes

235 2 tampieted well

.

Total depin 1 6!4 o 168 =

lew well ® Deepening 7] Reconditioning (3
bandonment. describe matertal and procedure in Item 11.

4) PROPOSED USE (check): (5) EQUIPMENT:
..astic [J Industrial X] Muaicipal Rotary a

‘rigation (] TestWell (J Other [ g;";“wm g

Abaadon Oy

) CASING INSTALLED: 1f gravel packed
Treaded I Welded
Cage

or | Diameter from to

RO0M ft. to fe. Diam. Walll of Bore 13 it
"0 xxAF " 8 " .280" none N N
"l64 i
and size of shoe or well ring Stze of gravel:

Formation: Describe by 2s. Theristes nire 3f meteral and rtructyre, ans
$how thickness of aquifes Ae <imd 2+d <asure of the material in egc®
stratum peneirgled, unth 3! (€iET 9mE U™y ‘OF edeh change of fermation

£t to j£8

0" 5 ~Gravel £4il)] materjal

5§ 1) “largze =ravel % baoulders
11 © 16 “cement grawel

1
29" 35 “"cement zrave)

35 490 lhose grey ﬁzngl ' -.
40" 45 " loose Bsa & gravel, brown

45" 57 “brown cemented gravel
ST7 " 59 “camented grave)

§@ " _7¢ " wn s

70" 80 ~"cemented gravel

80" 83 “loose gravel, 25 G.P.N

83" 9] “greesn sand silt & graw

91" 98 -3m o with sand i
7) PERFORATIONS: 98 © 101 “loose grave) & sand
“7pe of perforator used ) 8 (o) s 2 “"cemente rave
7S of perforations 1+ in. length.by % e 1132 " 136 " loose gravel
M it o 48 pert per foot No. ot rows " 3 » nus
“113 155 - 4 1 foot Bpart 148 * 151 ser 1
_ — S~ 1151 " 159 “cemented gzravel
: " " 159 - 164 ~sand & gravel,
SCREENS: *
Glve Manufacturer's Name. Model No. and Size o - :‘:_
none (T - i _
3) CONSTRUCTION: T o s leiligt)
’as a surface sanitary seal provided? O Yes ® No To what depth 12t - ar_

zre any strata sealed agaiost pollution? & Yes OJ No
I yes, note depth of strata

oM o Abt .30 .
- with cuttings

1STHOD OF SEALING £ 411 ed around pips
9) WATER LEVELS:

Ground elevaton at well sile .. e « feg3 above mean sea level

Work started June 18 2 55 “;‘.;;m;leted July 20 1958

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 Steinman Bros,

(Person, Lrm. or corporauon)

(Typed or printed)

oS b er Cou veday] 1.
olidessenior ol Static 39 "t | Address 8332,8,5,.16%h.Ave Portland 2,
ZXRRE KR KSR, tt. | Driller's well number -~ 1556
Jocepted by: (Signed] .25 et
Staned] Owner Dated 18 License No. ..o b S Dated .....50pta 12,1058
312-12dc2
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. LA N
NOTICE TO 4 aten wrLl conThabTom '
The ariginal end ‘3" copy

3 L /
; ! —ﬂ‘qJ/ o/
nP .y, 1FATER WELL REPORT

at thiy report ar [ S =
tea wunihe .. .. Creeeg9STATE OF OREGON // v/
STATE ENGINEER, SALFNS OBOCON aded - o C ~’:R iPlease tyDe or orinti State Wetl o 4 A v ‘3/
within 3 4 t the dute i B Y
‘:‘ ““";:m’:l’:““ e, . ] (Do net write avove s Hiney State Permit No 1
(1) OWNER: (11) LOCATION OF WELL:
Name Cascade ilaterials Construction Co. County Cclumizia Driller's well aumber
Adgress P, 0, Box $83, Scapmoose, Orepon " v Seenon 31 v L N.om 1%, .
(:) TYPE OF WORK (check): Bearing and distacce {ram seciion or Wddivison 2orner
New Weli XD D Q Recand (@] Abandon
If abandonment. describe materisl and procedure :n Ttem 12
(3) TYPE OF WELL: | (4) PROPOSED USE (check):
Rotary (O Drivea T b 5] ¢ s (12) WELL LOG: Pusmeter of weil delow caning €
~avle X Jetted — 1 Domestle Industrisl [3 Municipat O Desth ariitee ’{’c N Denth of comoleted well 70
Duz jod Bored + Irrigation (O Test Well O Other o) — .
— I Farmation Deseride 2019 lexture, ¢rain site and structure of mate*
N CASING INSTALLED: Thresded 1 Welded B and show thicknes:t and nature of esch stralum and aquifer pene:s:
P wilh at least one entry for each change Of formation Report each cni
Q - Dtam. trom . it. Gage . &57Y i pasition of Static Water Level as dnilling oroceeds Note driling -
* Diam. tram ... . . . Gage .. MATERIAL | rram ! e | sa
= Dham (rom nt ... . . Gage ... .. Iil vel ) . g
PERFORATIONS: Pertorated? (J Yes & Ne. _Clean gravel 9 ? it
Tyoe of pertorator used Jaose gravel wih Slug.clay 26 ; Le
Size of perfarations n. by in. "Eﬁ;‘cl"a"_‘_— . tg T }'Té -
. pertoratiensg from ... ... .. .. &% to .. . PR 1 9 -\: bl :- are : L‘.Q &)
. gerforations (roem ftoe .. .. ... .Mt _Eiard_s"’ - C,_E,‘.eﬁ;aa‘vel Sl ! éO
perforations from . ... . n te ... . R, SAamg arnd sesve” 60 K se
... perforattons (rom . ft. to . _Sanc §- prayed (_m‘ b_wm}_ @ . 7¢
perlarations from . . .. . . .t . ... 1. i = ' - : -
(7) SCREENS: Well screen insteiled? {J Yes X No R - !
Manufacturer's Name e e e e T T T T T T T e T
Type . . . Model No. ... R . e Tl e s s el s s - I—
Dam. .. . Siot size . Set trom ft o .. . 8| —— ot TTTo Tt T T
Diam Slot size Sel from . 0nto . - 2
(8) WATER LEVEL: Completed welil. —_— ————
femrig level 21 {t. below lanu surface D:L7/B/69 - .
" — !
- +an pressure 1bs. per square inch Date ], . -
(9) WELL TESTS:  REXagyu o mpuaes o } ‘
!
Was 8 pump test made? [ Yes ‘ No 1f yes. by whom? 7
. work sarted _ T/1/69 19 Comoletea 7/8/39
4: g8l /mun. writh 18, drawdown efter hrs. B/E3
- - - Date well drilling machine moved 3¢/ of well T/ / 7
- hd - - Drilling Machine Operator’s Certifieation:
This well was constructed under my direct supervision. M
Bailer test l;é gal /min. enth 9 ft. drawdown after 2 AS | ‘rials used gformasan fepofted above are true to my
Artesian flow g.p.m. Date knmﬂeﬁ_" 1 "1
Tempersture of water Was's chemical anslysis made? O Yes B No | [Signed] '\ ; ARG eI € 7/“' i
(10) CONSTRUCTION: Drilling Machine Operator¥ Li No. 523 ...
Well sesl—Material used . ..Bentonite ¢ e
Degth of sesl A8 L e i s . | Water Well Contraciar’s Certification: o this
. 10 . This well was drilled under my jurisdiction and this repc
::::“"" :’ well :‘: ::::': ::"“; Yn GN‘. ";.‘:u truc 10 the best of my knowledge and bellel.c
e sny Joose sirs LT comisnrsoses e - D - PR
Ves & drive shoe used? (J Yos (] Ne NAME A',p,},l.:,‘, i,a-x?wenmﬂ:&-llm""mﬁvn ” prne
Did sny iirsts contain unusadle water? (I Yes N No . : Hi sh‘ﬂl;
Type of water? depih of strsta - C// ona ,
——— ’ -~ - .
Methad of sealing strata otf . o~ 6{4 . z -
w T : l-lnl 4 O Yes_(FNe Size of geovel tSigned) 2 e ‘(Whtee We) ..4I1 31ad1
as well gravel peche Yo _CpNo___ Sue of gesvel: — e 69
/u 9
Gravel pleced frem ft 1o " | Cuontractor’s Liconse No. 19 .7 Date 7 / e 3
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WATER WELL REPORT R swware ¥\ 0= ) -
$) ATE OF OREGON : =

State Permit No

WATEx RE. .-~C:i3 DEPT 3 ( )
SALE OREGCN e dz
(10) LOCATION OF WELL:

1 OWNER:
wame Cascade Aggregates, Iac,

. P. U, Fax 1225 Counex Colmbia- Snller s well number
Addrens X o = Section 31 T 4 H R 1 ‘. -
‘v Scappoose, Ore goa 97056 s | Tax Lot # o o A
:2) TYPE OF WORK (check: dderme o: sell omauon
Sew Well B Dx g = Recond g = Abendon J .,
‘! sbandorument. descnbe materal and prxedure in ltem 12 (11) WATER LEVEL: Completed well,
{3) TYPE OF WELL:| (4) PROPOSED USE (check): | SRistsuchwaersa Alound 21
£ e = |o T i o . . | Saucles! It bwio land surface Dawe 12/2
‘\‘-: ::‘ < i E st S T 2 over :-:‘ Arsian presaure |be. per aquare inch Date
Zaeie 2 Bared = Therma! Withdmws! 3 Benecuen O (12) WELL LOG: Dwameter of well beiow canng .. .0
(5) CASING INSTALLED: Susi ¥ Pl o | Dhdol 35 ft._Depth of compiesed wetl__33
Threaded [ Weldd X z:muﬂﬂ"a-ﬂ'h ﬂb‘lﬂr, :::mn. Crain nus and sructure of matenals. and s-
L L L) [T -
5,, = Dam. (rom Pl.\ls lﬂ. w 33 cua it Gauge .250 for wach change aﬁ;nuu;mﬁrﬂ;ﬁr;ﬁn?&:‘:'ﬂﬁ ;
......... "Diam trom ..o W e It GOUEE  ricticrcceniniee, | 3P INdicate pRnaDal water-beaning strata.
LINER INSTALLED: MATERIAL Fram | T Y
‘Diam. from... ... ftwo .. . M Csuge ... Medium gravels w/fine brown
(6) PERFORATIONS: Perforawed? 5 Yoo X No sand ol &
Tvpe of perforwior used _H_Q.J.Ma_ls_lﬁa_ﬂay
Suze of per{orstions . bv 1. ‘sa.nd 6 14
Medium gravels w/large boulders 14/ 28 i
...................... perforations from (N % -
Medium gravels v/brown clays | 29 | 31 |
perforatiors from (N 3
e from | Loarse gravels w/fine eray
gerforsiion - sand 3L 35
") SCREENS:  Well sreen insalled” O Yea & No
Oram.
Dnam .. s N
\ WELL TESTS: gnm:hn::lmm water level 13 Iv-nnd
Nas o pump test made’ = Yes X No If ven by whom?
vieddirlift 24 Lmnwth 8 ft dewdownafter 1 hre
Aur Leet golimun wnth drill stem at ft hra
1em gal/mun eneh t. drawdown after hre.
Artesan Now £.p 18
Tempersture of water Depth artesian flew encountered ... . ft Work ) 18 Completed 2/24/80 :9
(9) CONSTRUCTION:  Specai sandards: Y No & Dete weil dnifing machune maved off of wel! 12/24/80
Well seai—Matenialused .................... Drilling Machine Operstor’s Certdfication:
Wail seaisd from land surface 8 .......covievvenae . o This well was constru under my dau:t mpemmmdh::m_
Dramater of well bore w0 bucton of seal “and informati ve, knowl .-
Drarwtar :f :u bore :h-: B in {Signed] ., //R ..Date 12/29 19 €
. [RTTTeN n - . tDnlh- ww 1471
umdluhndmundmnll-l . crrranes BED iaee
Drilling Machine Operstor's License No. ........
How was crment grout pleced? | JTemmOd from 20 t‘t. ‘to surface e ind
. [ st eas Water Well Contunctor's Certificatgon:
[RTR— This well was drilled under myt jurisdiction and this report is trus
""""""" U the best of my knwlod" and belie
:um instalied? ... RO ... Type ... Name As M. JANNSEN WELL DRILLING CO. INC.
a8 o drive ahos uped? B Yeu QN. Plup (Paream, livn o ewrpareuen: Tyw & pruss:
“d any Arete amlamn unusble water? ) Yoo ! Address 21075~ Tu;l(nt:.n”]gney Bwy. Aloha, Or
e of Warers of wreta - -v[ 1L Ly
Mothad of sealing srate off {Signed) (_’) Lhade ;.. s ‘{g é // ...........
V/ea wait gravel Y & Mo i PPN Contractor's Licsnse No. 79 ,,,,,,,,,,,,,, 12/29/80
Geuvel plaaed lrom ... PSR e i
NOTICE TO WATER WELL CONTRACTOR WATER RESOURCES DEPARTMENT,
“"WA“"--ndvun—n SALLM OREC.OM T2 41 31ad2
e 0 Glad wvih e i 0 dave frew U dorw of ~al remplesem
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The 0711131 and {irst copy Of il report
are !o De {iled with the

~ ATER RESOURCES DEPARTMENT
SALEM. OREGON 97310
within 30 days {rom he date

of well completion. (Do net wri

WATER WELL REPORT

STATE OF OREGON
(Please type or princ

ey {I-JAG.’A (-

¥
State Well No  // . .

€ above Wis tine) Stage Permit No

A Tmest
-1} OWNER: (10) LOCATION OF WELL:
wame o2 Irving : County Columiia Driler's well number
acsress Moute 3, Box 2358 X B “ v Seean 31 T 3 Nam 7o -
222090 Qre.35 97056 Bear:ng snc Jistance from section or subdivision . -
(2} TYPE OF WORK (check): ==
New weit X o ¢ J A d [} Absnden O '
17 abandonment. describe material and procedurs th ltem 12 ' (11) WATER LEVEL: Complcled well,
(3) TYPE OF WELL: (4) PROPOSED USE (ChGCk): Depth at which water was first found 25'
Ra:a.'.:-' g ?::::: g Domestic B 1 al O M t O ! Static ievet 3 2. below land surface. Date 6/4 ;2
4 — Bored T tresgation O Test Well & Other C ' Ariesan pressure Ibs. per square wnch. Date
T o o 2351w TS, v g (D WELLLOG: e ot et s cumg
f Depth dniled 120 ft. Deapth of completsd well 118
‘‘‘‘‘‘‘ © Dlam. trom fL. 1o fr. Gage oo Formation. Deacribe color. texture. grain size anc struce i
... " Diam. trom f. o ® Coge e — i and show thickness and nature of sach stratum and :q:::e:';:\.::n.
with at least ane entry for each change of format:on. Report cach change
(G) PERFORAT]ONS; Pertarated? O] Yes B No. l pasition of Swuatic Water Level and indicate principal water-deating itra
Tvpe 3¢ perforstor used il MATERIAL Fram To swr
Size 37 perforations in. by in. | Prown silty clav w’sazd laverd 0 15
© e s DEFIOTAUIONS fYOM o ccmrrercrmmacns W0 o e £0 | Grz— siley sandy ciars ] 23
e pErfOrations from ot n [ Zozrse pravels w/cemented _ } I "
. . perforations from " te .3 legers 235 ¢ 28! w.
Browa sandv c lavs w/gzravel I i
{7) SCREENS: Well screen installed? (3 Yes ¥ No layers 291 33
anutacturer's Name i Coarse gravels w/brown sand i
Tyve Model N6, ...cocmrmosonsminisicane. . and\Femen:ed layers S2 i 86" w =
Sam. ... Slot Bze . e Set fram ... ~# [ Browva sapd w/coarse graveis 861 97 w -
2:am .a.... Slot size ... Set from ... .t ' Coarse zravels w ‘muddy jravel ! :
¢ lavers 37 " ll2iwrt
(8) WELL TESTS: loweres beiow matic tevey ©T eV @ | Coarse gravels w/liitle sand- !
s 3 pump test made? Yes (X No If yes. by whom? ﬁl‘@\ﬂﬂ PR Y A U lic | 1oVl w o
Yield - 100:-|.rmm. with 97* drawdown after 1l nm i )'L' -— : L N b [ X
: 50 - 48' - : T rETS
R T T e oY P21
© fler test gal./min. with ft. drowdown afier b %—u;“l'.:u;ic,,r:.,
~ctesian flow g.0.m. ST -
Temperature of water Depth artesitan flew encountered ... - . | work started 5/2 / 80 1 Completed §/ 4‘/ S0 19
(9) CONSTRUCTION: Date welt drilling machine moved off of well S/= s
well seai—-Matenial used GCement grc':ut % 5% gel . .. .
‘Nell sealed from land surface to Ce e [N
Diameter of weil bore t0 botiom of seai . . 10 R S
Diameter of well bore below seal’ .. .o,
Numoer of sacks of cement used in well seal s, i e BBERS

How was cement greut placess 1remmed into dry aanular .

sorre = 20’ to land surface

)l 8 drive shoe used® N Yes () No Plugs . Sixe: location
id any strals contain unusadle weter® (J Yes E No

Water Well Cootrsctor's Certification:

This well was drilled under my jurisdiction and this repor:
true to the best of my Xnowlcdge and beliel.
2.,.BC. ..

S=N HE : v; C
Name 4. M. J \\'\S-J‘M'LLDILLI L e

Type of water® dopih of strata

Adaress 21075 Sa_Tualatin valley ilwy. Aloha, C

Metned of sealing strais eff

!ll -ell aravel pached® c Yes ! Ne Size of !nul:

Sttt L 2 AT31DD IR

Gravel siscen fenm ft n n

Water Well Cant o
0
Contracine'e Tirnnas Nn T3 Date 6/9/3 .19
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r origInal and ficst v M fepor ‘. . - — b
" .l"' l‘O e |£I'|!:°:l‘h°:'\‘f s oement WATER WELL R:E)& l- ‘! ‘ . E'— -
WATER RESOURCES DEPARTMENT STATE OF OREGON, - Stete Wetl No ) . e T
SALEM., OREGON #13i0 (Please type or prin: NI 11y, ' -
withun 30 dayy from the date >
of wel) comaletian (De not write AW DI - 22 SF A NEF -‘%,?'"“" No
L'A'-J "“‘\1 N - R -
.) OWNER: | (10) LOCATION OF WELL:
lame Toav II'VLDS_ l County Columisia Dedler 3 wall number
wigress Route 3, Box 288 3 t Ve wSeeon 31 1 3N a 18 .
= SC%DQQ.O_SQ Orelac 97&56 i Bearing and ciytance rem seciion of Suscivision torm .‘ = -
2) TYPE OF WORK (check): | =T
vew Well O D ing T )} dity 2 Abandon 2% :
:¢ abandonment, describe material and procedure in Item 12 I (ll) WATER LEVEL: C ) d i
: Completed well.
3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at which water was fitst Zound X
?.'"'"y g ?::::: g o e X1 wl 0 M 1 O Stauc leve! 2t below land sutace  Date
e T Bored frrigation {3 Test Well J Other 2 | Artesian pressure ibs. per m_§._- Beh  Date
R - and rezoved X
‘3)5 CASING INSTA!(;LED: “"5“0‘“ Q Welded 50 (12) WELL LOG: Dismeter of well delow casing 0
O ARG - 111 WS 1. Qe S, f$ow oM.t Gage .AfwWN.L = | Beptn antles 5Q £ Depth of comsleted weil 0
—ewn® Dism. from 1. to

... * Diam. from . ft. to

(6) PERFORATIONS:

Formation: Deseribe color. texture. grain size and structure of mater..
and shew thickness and nature of each Stratum and aquiler penetras
with at least one eniry for sach change of formation. Report each change

Perforsted? O Yes () No. pevition of Statte Water Level and indicate Drincipal water-dearing stoa.
Type of perforator used )\' MATERIAL Prom To I | 3
Size of perforatiens X in by in. Previousivydrilled 0 €3
. PETIOFAUIONS LPOAN oo L YT Y, n {Coarse sand w/brown sand and i ,
. pertoratians froms . "t . cemented lavers EX 58 | 8%,
_ perfarations trom % fte « |Frovnsand w'coarse gravels -l
" Coarse zravels w,/muddy pravel i ]
(7) SCREENS: Well screen installed? ] Yes [J No lavers 97 1 110
Sufscturer's Name X |
BT I » Model NO, v cemmeermnm i ABANDONVIUNT DUC TC BROREN CASEN: 0%
Slam . Slot size ....ow.. SE{ lrom .. frt w . F. Y0, Nzll DIILLING = brezizd = 335! |
Diam. ........ Slot size Set rom ... ft. to fe. ané possisle breaks at 8C' i 9C ¢ i
(8) WELL TESTS: BT e e fevay aF fevel s Casing removed from 33 1o Of i :
+ 2 pump test made? [) Yes (3 No If yes. by whom? emen* grout (4 sacks tremrkd !
Yield. (i?/mu\‘ with £ft. drawdown after hrs. throuzh casine at 35! - 53
N X. - . - below 53! caved closed !
X Lentonite slurry 25 551
. X - . Cement srout (15 sacks trecjred
‘ler test gal./myn. with ft._drawdawn after hrs. in olace 0 25
Asesian flow Xgp.m.
Temperature ot water nmX artestan flow encountered ....aae ... 1 8 Work started 5/29/30 19 Completed 6/4/30 19
(9) CONSTRUCTION: - SEE SecTION 12 Date well drtlitng machine moved off af wetl 5/2 :‘/30 15
Nell seal—~Matarial used L .. .. . wn uenn, | Drilling Machine Operstor’s Cerlification:
el seales trom lend surtie 1o T e |y T el was constructed under my direct aupeivisit
Dismeter af weil bore o datdhm ol seal n, best k
Diameter of well bare below sébi - . [Signed AWM. Date .. 5/9180 19
Number of secks of cemant uud\n well swsl .. S8EKRS . Operasen 523
How was cement grout aleced? X Drilling Machine Opetasor’s License No. ... Y85 v -
xx Water Well Contractor’s Certificatlon:
X This well was drilled under my jurisdiction and his repor:

9 3 drive shoe used* 3 Yes [ No qu ... Sise: location . ..
A any strata contan unuseble waterd C}Yn ] No

Lype of wuier? depth of stirata

Method of sealing streta olt o

Was well gravel packed’ Yes Ne Sn: gravel:
Crsvet glarrnt tenm (L] X "n

929

true to the best of my knowledge and belief.
JANNSLN wRLL T "L‘ "\"

A, b, JAN

(Parsen, lrm or c-nounun

Address 21075 SH.. l}talatl.n Yalley liwy..Aloha,.

Aa3ivd__

Oﬂ
.79 pae §/e/«0 .. .19

Name

Ltae

(Smnedl' ek

Contractor's Liconse No.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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STATE ENGINEER W i
ell R STATE WELL NO. 4/14.37:
Salem, Oregon ecord COUNTY ... .. .C_el.t.iii'i:ﬁ'"'
APPLICATION NO, G3-51 ~
MAILIN e

OWNER: .Walter & Mariordse Ericksan A.DDRES%: 4l 31ch
CITY AND —

LOCATION OF WELL: QOwner's No. cc.eeee.... S STATE: .......Narran,. Qregon

N. x
N v W% Sec. . 3% T. 4. X R._L__ W, WM.
Bearing and distance from section or subdivision
corner Tax lot 25

X

concnd momsed mweam-

[~ wemasdene secnhaacnsa

Altitude at well

i

TYPE OF WELL: _dxilled . Date Constructed .8/10/51.
Depth drilled ...._ 127 Tt: _ Depthcased .. 127 ft. Section .31 ...
CASING RECORD: 10 inch

FINISH:

AQUIFERS:

WATER LEVEL: 40 ft,

PUMPING EQUIPMENT: Type Pacific : HP. _5§
Capacity GPM.

WELL TESTS:
Drawdown S0 ft after hours 50 GF
Drawdown ... ft. after hours .z

USE OF WATER _Irrigation - 8 ac. Temp. F. 16,

SOURCE OF INFORMATION _GR=J11
DRILLER or DIGGER .Mecknight
ADDITIONAL DATA:
Log ————-. Water Level Measurements __.......... Chemical Analysis .......__. Aquifer Test ...

REMARKS:

4/1-31cb

Bl Printtne a1l

100
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NOTICE TO WATER WELL CONTRACTOR
The ariginal and (irst copy
of \his repor: are 10 de
llied wilh the

‘ATE ENCINEER. SALEM. ORECON 97310
withun 30 davs from the daie
of well completion

OB_SRVATION WELD

WATER WELL REPORT -

STATE OF OREGON
{Please type or prai}

—_— H3I

A Sl.nl' well u,4/V/ILu -

State Permit No.

1) OWNER:

T \ﬁ/}‘ Z/ﬂzlA/

(11) WELL TESTS:

Drawdown 13 amount water
lowered dejow siatic luvel I_"" *

iame W1 ¢ pump tem mede)® Yes (J No If yas. by whom? %L/I .
\zdrexs <~ /7(17‘_-p A< 77y Yield: i) eal/min with X 0 drawdown after  §  ars

:2) LOCATION OF WELL:

Zounty Deijler's well number ::::.:“; Animin. wih 1L deawdewn stier 2
S s QK vy secuon Y41 it R wam b == ; - £2.7. Dile
earme and diatance (rom secton of sevdlvislon cormer D ure of water a3 & chemical anslysis made® = Y3 I N
EY) (12) WELL LOG: Diameter of well below casing .o S .
_ Degl.h drilled t'/ﬁ ft. Depth of completed weil < !
Ini thiekners o1 aaerjurs anid the T o Shrmeserial end structure. 510
stratum paneirated, Wnth 3t least one sntry for each change of formatio=
MATERIAL | FROM |, TO
PE OF WORK (check): '
(3) TY (check) Se Hrew’ o A
New Well XI Deepening O Reconditioning (3 Avandon O | ~ . ./ Vo ® oy emsn S 7 | v
andonment, describe matertal snd procedure in ltem 12. S ay 2/ 4 “2ar’ L/ ISK‘ VAL o
(4) PROPOSED USE (check): (5) TYPE OF WELL: | Lraluclber s e Y. 24N ide 194
Domestic Industrial J Munieipal O 2:::’ g ?'::':g
- ette |
iszigation (] Test Well 3 Qther a Dug O  Gores O ;
(6) CASING INSTALLED:  tarestes O werdeam !
TK ..... " Diam. trom .2 ft w g5 . Gage J.:Lf_.. L
o™ DiamL {rom I to 1. Cage !
rmaremcnme e Dlam. from i o n Cage

(7} PERFORATIONS:

Type of perforator used

Pertorated? J Yes (X Na

Size_of perforations in. by in. I
pert from . o © : !
P perforations from I’ to [} | !
ESS—— Y 0T DT P v fL 0 L8 ! ;
ecerrme PETfOrations from . o n !
perforations from @ te [ R ! ]
(8) SCREENS: Well serwen instalied? () Yes & No ;
Manufactures’s Name }
™ <« Model No.
.“ Slot size Set trom Tt o «n,
Diam. ... Slot size .. Set trom fr o .

(9) CONSTRUCTION:

Well sesl~Matertal used tn seal _Et_é.ﬂ-‘/

Depth of seal ft. Was o k

Diameter of well bore to ot sast ...l .

Were any loose strata cumentad off7 () Yes [ No Depth

Was & drive shoe used? § Yes O No

Was well gravel packed? (] Yes p No Sze of gravel! e ..
“eavet placed from — L O oo fl.

é any sitals contain unusable water? [ Yes No

Type of watert Septh of sirets

Method of sesling sirata off
ft. below Iand surface Date 4[2 j‘ 42

(10) WATER LEVELS:
V244

Stesic level

101

Work sarted / /20 19 { ¢ Completed /4 19
Date well dﬂlllnls machine moved off of well 9 ; I 19 7
. 4

(13) PUMP:

lhnun:!un; Name ._AL'L\_F‘ Ain

Type: sl bin HP Do

Water Well Contractor’s Certlficatlon:

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

NAME ,ZJ — A -
Address G4 (e «T S‘/ 7777{7 175 L.

Drilling Machine op.nun-'- License No. ol e
(Signed) &--—ﬁ %ﬁl 1 -31 cd
ol walys

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



STATE OF OREGON
WATER WELL REPORT

tas required by ORS 337.78%

K CEIVED

[AAY 2e1dg&5TvPe

VIAIED 4.

'fv 3 /.//M

. . -
(s~ iml som I

ar PRINT IN INK

1) OWNER:

me Mg 1d T;(r‘ucrl Lo h
e Sapma sy Faceman K4

SALZNM, ©

Sl Q0000 NC Stete CIR =
i2) TYPE OF WORK (check):
‘e Aol ?/ Deepening 7 Revonditioming Absnden =

2 svandenment. descrite matenal end pavedure 10 Siem 12

{3) TYPE OF WELL: (4) PROPOSED USE (check):

Tt IKC.;(’”HCES DEPI
10
Recoy 1O L

OCATION OF WELL by legal description:
Call/rnﬁ,y . © e ¢ Nt _3J

. County

Towramyp of A7 - Range [t P
| Towmani «¢ SonR w Sauihs Range 3 vt ow o
" Tarle L Yined Subs

i MAILING ADDRFSS OF WELL -a¢ avarrer addrvat 242 ¢ 12

& |

:{11) WATER LEVEL of COMPLETED WELL:

Wetan A Derven 2 I Dommie = Tagutret (I Muswwal = | Depth ot which water was first found &L
H Thermal e .
Mosam Mo g = ; tenasiun O owaransa O Renpcion i e ievel ~e 't Seirw ang surisce Date S [P
LY i : . A
e : o rmi : : i'-nn'-nmr : Crmnding C Tont : : anenan prewre 21 2" wuare inch Duic
s {12) WELL LOG: Duemecer of weil Sevrw canintg ...
10) CASING INSTALLED: siwi e Plasic:  C | Demhdriled £/ £t Deptn 4 commueid well (- ()
) Threaded O w flﬂ"f & i Formatwn: Denzribe color. Lesture. grain size snd v ructure uf maenals: and showe shc o -
(&) " Diam. teem =g ‘ R { T T 60 . Gaugr ... ] .-)} & | andnstureof ench straium snd aquifer penetrawd. @1th ot least one ente fue echeharg
R S I T TV JHE i ?::::l::':::::‘:aeh change 1n posion of Swtic Water Levei and indicate pr:n:
LINER INSTALLED: sus Q Plastc O 1
Theeaded O Welded G i MATERIAL Fonm T.. .
Cliam feom o M1t L GANER e e .. | ni’u Shad- Sl e 8.5 tdeo s [ O 1‘_]
i :
(6) PERFORATIONS: Peroraied® O vm 25 : : r -
LYV RE R R RTINS b n . m" (/‘A' £z S”A“* X 8‘ ot IJ‘!I. . ) A XA
: )
. perturations rmom B DO T TR t
pertarations (rom . B iR '
L perinratinens (rom [{ ) 1. ;
1
(7) SCREENS:  Wellwronmulled? G ve 250 ; :
SUUIBTUREE's N3MO . i i e et o . f :
™ o Mool Now e
tham Sht Sue RN 11T SRS | JOY PRV | | ‘
[3sanm: v . Nkt S Nel e [ L B L pppe— fu *
. Degudiun s amuunt water level in kiaered ;
(8) WELL TESTS: belw siati lerved )
Woae g pump tent made” o Yes '_?(.‘ 1 vos. by whom™ !
« g2l min. with It deawehwn after hes !}
" " |
e tems 2 gal.'ain with dill siem a4 l./_S a J he. : !
Hatier tent cul. min. with fi. denwrkran afier hr. § - A .
Aremian flioa R.p.m. - ! |
nrerstare of water Depth artesan (hw enciunivred I Y 7 - - - 3 ;
Date wurk sisned —_— jenmpleted. b Y
(9) CONSTR UCT.-.!(?';\:: / ‘ ;!:m‘é,‘:‘mr; " ‘\.;;u N Oate wel driliing machine muned ofT of well 5_-_; (.'f is
Woll wal - AL “ ”~ dd Al et e e i . R - . <
W ’u uw ' "":":"" i§ N {unbonded) Water Well Constructar Certification (if applieable:
' ot seabed Irem Jand surfagete S5 10 o - This weil was constructed under my direct supervision, Materials use 2
Liarneier of welf Smire to tmatiom of weal, . e w + information repored above are’true o my best knawledge and beliel.
Diameter of well bure helrw seal .-...."“_,." " | S Dae e
Amerant of weshing mur_‘nl [T , P wehs B mnes 3 1Sig ! -
How was cement grut placed”™ p'Am" < - {boaded) WalorA\yll Constructor Certificstios: .. c.
.+ manins s s e 1 antats  drsemsrns s o 4 e — | Bond 292U &2, Issued by: Bec/e: bors Sor
iAumher k . 15urvey Csmpmans. Narme s
....................... - - f v e e -, >
Vs pampoonstaibend™ _ L Typwe DR L. Demh L On behall of Jjﬂ A/ f;,fm.:ud“"‘" i oo P e+
Wae 'Arnr “hear uned™ e{» 3 xe Phgs .. Sute: b steny .. o . . . ,
Lo Ay Gonta roniain ongsable weter® 0 Yoo e This well was drilled under my jurisdnﬂmn and this repoet s true

ome ol Wupeer™ et oo aimia

/
Mritwal ok wnbing vizats o

best of my knowiedge and beliaf:

(Signed) ...

“essancsas . Waeser “»ld'-.‘-v;l—;'
. e ! . ) e
Was woll gravel jpachmt® O Yoo @ Nerw ol grwwrd ... = | (Dsted) ... .,..-...f- ? JL P) e .
Larmvod phinert 1o .. ., "t ... - . B

NOTRE T WATEN WELL CONSTHUSTOR
B corngorint mawl N1ged cogen o thise Smpmt
tr 1s 1o Blmd @b e

102

b Ul Lo

WATEN RESOURCES DEVARTMENT

SALEM. (OHESHIN 9T 4/1 .31 da1

winhen ¥ dave (o the dais oof wsll g
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. /o
WATER WELL REPORT nc L t I v l ’ 41‘1/ ; a

Swate Ay N
STATE OF OREGON NCv8 1982
WATER RESOURCES DEP.?.'JH Permait No {
SALEM. CREGON S
P B
OWNER: €10y LOCATION OF WELL.:
e L cover, Cofunm bt Dniie- 3 we:! turmome
;2rsa .’}j 3 B.NI' 2L7 . sdecion Q1 T AR Lo ‘A
Sy &pf’m‘;( S (WL F Taa X e Ao e ‘:&C e Suodingion
2 TYPE OF WORK (check: Adéroe st =vi smien e 43 @ |
wew Well T Deeprrung = Reconditioming = Abandan 7 .
asendonment, desemibe materns! and proceaure in Iem 12 . (1) WATER LEVEL: Complezed well,
Dentn 8t which waier ens firmt ¢ .
3 TYPE OF WELL:| (4) PROPOSED USE (check): oot sa o found T
s Suaiic ever 13 {2 deiow .and surface Date [¢ ’Z:'.
ccam e L . = [ — TofFdumral T Mu : = ;
o ed = mcm = lmm.:n = e Wt S omer = ATTvanresser s per sauwre inen Oate
_ = Borwd z Thermal Withdrwst O Remection 2 (12) WELL LOG: Diameter of well Seiow casing ... é’
5) CASING INSTALLED: Swel & Pame ¢ | 2bonied £ J ft_Devn of comoleved weil 5.3
Threaded G Welded T | qunn.uaura :uw wature. grain size ’u-d sructure of mulenasls. and we-
- 3 thicknem aiare of ened t and wi -
[ * Dam. trom . P L ft v j 3 fi. Cauge —l¥m -------- { for eacn nange 'muon-;:::t nd\“d:::;ﬁ:.:h‘:n ;:,‘S:u:.\ra: :\,
‘D from........ ....ft.w ... ... It Gauge ...cocovcrvricieiinens | and ind:cave pracoas water-beaning strats.
LINER INSTALLED: ; e R
“Dham from .. ftw ft. Gauge ... . . ... .. . ' r . I b
6) PERFORATIONS: Perlorated? T Yes T4 BRee Sumd (Raucl ~ o 152
“-oe of serforator used Leried €€ 5
! ! ]
-.:0 of owrforations n._ by .3 l
.. perforsonsfrom..... ... ... ftt@......... .. fL ¢ |
.. perforations fram ....... ... ft.o .......... . f¢. ) I 7
. perforagions from ... .. ... ft.w ... .. fv | T n
l 1 1
SCREENS: Well screen instalied? T Yes (" ! | \
“tanufacturer's Name R [ {
“pe e . Model No. . :
Nam. Slot Suze . Set{rom .. B 72 oo
~am .. Slot Size Set from . o fLw . :
3) WELLTESTS:  pow sane vt moier et i !
4 2 pump test made? T Yes o If by wham? i ! t
gel._min_wth " ft, drawdown alter hrs. ' }
. . . :
air test e galomun ohdrilioemar 45 1 [ we
Bailer test gal. . with L druwdown after hry
s wan flow g.pm.
weratyre of waLer Depth arwsian flowencountered .. Tt | L, JO- 24 19 QL. Complerd {G -;Z; !o‘:~
‘) CONSTRUCTION:  Sevcal standards: Yes = No 2 Dee weil drriling Tachine Toved off of weil 10 =2 127
soll sealwMateral uned COMM N L 5'1' E(’Vk"' fe Drilling Machine Open(nr'l_ Certification:
Vel nenled [rom land surface o . IV et enens eveemvmtrenne e B0 |7 Thus well was constructed under my direct fuh:mml:d\law;a:r@
attoter of wall bore w borom of seal . /& in. and informaton reporied above Z""“‘“’“’ knowledge P
Y X . Py [
Diameter of weil bore below seal ... L . in (Signed! C'mfmo—_. - Date / AAs ¥
Number of aschas of cament used in wetl seal ... .. 7 ancha mm“wmw‘w‘mw ......................................

How was cpment grout placed” plﬂﬂf‘ -
TR Water Well Contactor's Certification:
Thia weil was drilled under my jumsdiction and this report is truc
Lhcb‘olmykmlcd‘vlndhhd

hupumpmmll«f‘ TP CType HP . . Demh ... n

n/d:v' Ruilanwg € e

Was 8 drve shu used” w G Ne Plage ...... ... Sise: locsusen ............ L Name 1. g D /l , J 7 7 7

v straw conunn unusable water? ™ Yea LA Address cj— , 0« gj 1.. /’MQ},f} A J‘ !
'!E’ of Water? deph of saraut e
Methedd of waling sraw off (Sgredl . AT M grs Wold Comtrocuw: ' (
Was well gravet packed® O] Yun (Lo Siwelgraved: . ... Contractor's Lucerme No. .............Dawe ... .. /{ ..... 19
lirmwnl plocred foem ft w . ft

NUTICE TO WATER WELL CONTRACTOH WATER RESOURCES OFPARTMENT. 414 .31 dd1
The andinel et lint o of hon et WALEM RL A T -
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// =
NOTICE TO WATER WELL CONTRACTOR Z
T ciginai ang Nrst co of this report \
T ire o be fhied witn 1ne WATER WELL REPORT ¥ -
WATER RESOUACES DEPARTMENT STATE OF OREGON State Wey No oA '; ~ =7
SALEM. OREGON 91310 (Please tyse or sriats LA ~or
within 30 days (rom the 3ate Siae P .
. of well zompletian (De 88t writa abase Wiis iines sase Permii Na .
v r
L P,
(1) OWNER: . (10) LOCATION OF WELL:
Name ;t:: ”eh;ge 1T S58E o County “nt imme o Drudier’'s wail aumper
Azdress zan d PP »_vregon 'y W Seroe P 2 9IY R ) LD .

{2) TYPE OF WORK (check):
New Well (X e/ Fin] R a

I! abandonment. describe material and procedure in ltam 12.

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

-
-y

Bearing and sucance !*>em section or suddiviion sormer

(11) WATER LEVEL: Completed well.

Denth at whicn wpier was 60

L7t faund

Did any strata contain unuasbie water® 3 Yes B No

Troe at water® depth of sirsta

Method of weshing atrsia oft

Name GUY. A. Luttrell. hll Drilling. ..om-

Persen. Ve 57 CUPOrDUIBN; (Type or priat?

Address 3.&:....}.._.395,.1§}Q..§.£.9....§sL!M...Q.S:SSOA--

:ﬂ.ola:Y D ?:::: g Domestic & Industrial [J Municipal =  Suic ievel 2z 1. Selow ‘and sumace. Date 1A /3
.  Bared O Irrigation (O Test Well (0 Other T Antesian sressure i2. per square Inch. Date
{3 CASING INSTALLED: Thresded Welded .
&... Dlemn. trom Q "t "6.0 an c: giQ (12) WELL LOG:  Dumeter of wei betow casng ... 6
B piem. rom g n. c-:: - " ! Desth artiles &C ! Destn of compieted well &G
"_ ) T Formation: Desgmite =a,5r texture, gran siz < -ater 3
.....” Diam, from fr to . R T — ¢« and show thicaness are asture of each st:':ra: ;:;N:::;-: t;:.:‘:.-';v.
with at ieast orme eni™r [Or each change of formation. Kepost each ehanze
(6) PERFORATIONS: Pertacated? (] Yes & Na. position of Swatic Water Level and wndicate drincipal water-Searing 1:7a
Tvpe of perforatar used MATERIAL From Te | swi
Size of perforauons in. by In. soi_. Lrcws sandy 0 1
... PErTOPALIONS £rOM .. .o oo 6 08 e . ML ‘-‘-l&‘! Srcws sandy saall )
pertoratians from rn o . n boulders 1! 19
. perforations fPOM . .....oeineee P WO i e, O graval TeC. sandy 19 ! 33
- sanc fine 331 LI
) SCREENS: Well screen inrtalled? () Yes (& No grava. mes, 49! 60 ==
wanulacturer's Name ! }
Model NO. oo e H H
Stot size 1 .
. Slot stze i i .
. H ; ! .
(8) WELL TESTS:  RUnds, i mum,saer vt - T
8 pumg test made? [ Yes $§ No [f yes, by whom? , . | [
Yield gai./min. with f1. drawdown after L7 " T — F Y
- Z - - l - . [N ]
Foter \est %0 gal./min. with S 1. drewdown after ] hra. {
~ .esian low g.D.m. E l
Temperatyre of vnerso Depth artesian 00w encountefed ... ... ® : Work started 10/2 13 79 Completed 10/ 8 1
(9) CONSTRUCTION: | Date weid aruing mecume deved otf of wel 1078 2
well seal—Matensl usea .. Cement . I'Drilling Machize 0"’"""':'“’;“""' direct supervis: s
. econstru e
Well sealed from land surface 0 ao T , Mau.‘;‘hi “:;24'” monnclnon“‘;e;;n’:'d’ ibiove are true to ~
Diameter of well bore to bottom of seni 10 . i best knowledge and beth E )
Jiameter of weil bore deiow sesl n. | s.mﬂﬂ&"jﬁ.‘r ‘#J‘{Dlm 1018
Number of sacka of cement used In well seal 6'& ssexs ! . et N 1074
How was cement grout placed’ punped B } Dmilling Machune O-penwr's License No. ..A2M(% ... .-
1
| Water Well Contracior's Certificatlon:
.t . .
i This well was drlled under my jurisdiction and this repor:
J o true to the best of my knowledge and belief
A’ a drive shoe used® B Yes O Ne Plugs $ize’ location [, % ’
i

Was well grave! pacied® (7 Yes (BNe _ Size of grave)

104

(Signed) 2T fj - O'Z;MW
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LA b AL G T i Wl AAL LU i~ ntb v CU -
Thne original andg firat copy

af this repert are 10 be WATER WELL REPORT . (
file@ with the STATE OF OREGON Tt 19 S State Well No L{ f\\} 1 .:. - .
STATE ENCINEER. SALEM. ORECON 97316 ’
A within ED ﬂay:frcm the date (Piesse type or prine STATE E\‘GINCCS,“! P It N
of wetl completon. (Do oot write shove thia IMQSALC“ pnecAs ermit No .
“32Lo
{1) OWNER: . (10) LOCATION OF WELL:
Name /Zé/t‘ c‘-z\/ /é,/)g / ('&- .+ Gaunty (\C‘é L‘MrS',H Driler's well number 5 77
Aggress K =3 . S _?i(_ = Ao, A, Section I T YLR yaRas A
{2) TYPE OF wORK (checl_(-)- O'IAA" S—a-s-=  Bearing and distance from seciion ar subdivuion corner
New Well X7 Deepening 3 R (= Abdandon =

1! abandonment. describe material 3nd procedure in Item 12

{3) TYPE OF WELL: | (4) PROPOSED USE (check):

Rotary A  Driven T nd ) M \ -

Cadle O Jetted T B s tal O T Stric leve! ( ft. below land surtace. Date ][/ { 7
= P L
i St

(11) WATER LEVEL: Completed well.

Deptn at whnick water was first found Z2C

~ug T Bored trrigation (1 Test Well [ Other Artesian aressure tbs. per square Inch. Date

. f A-SING !NSTA7I:L/.ED nn}u};a O Welded X Y290 . (12) WELL LOG:  Duameter of weil below castng .. 27
- Diam. from ... n 1o ... . Gage .. 1. Deoth dnitea %, fL Depth of completed well 70

I
!
. Dilam, from .. ft. o fr. GCage ... i ' o
. 1 Formation: Describe color. texture. graln gize and structure of mater:;
.. 7 Diam. from .. e T8O e - . Gage ... - : and show Wuckness and nature of each sIratum and aquifer penetss:s
. With at least one entty for each change of formation. Report voch chanse
\-, PERFORATIONS: Pertorated? O Yes X No. i position of Statse Water Level and tndicate prngipal woter-bearing se-z
Type of perforator used MATERIAL From To s
.
Size of perforations n. by in. Jead St < -
.. PETIOTAUONS LEOM . covrrorsecensiseirmes T U (e y Hries /V = 2
.. perfarations trom ft. to oV LLAY /?Ilﬁb-”‘" SHrvlr | R T

Py 1
.. PEFLOLALIONT LPOM .o o 010 o e ML Mti }

i4 B EA i&fﬂ’/ﬂx/‘) Ro ey 2%

‘7) SCREENS: Well screen tnstalled? O Yes X No i
«anutacturer's Name :
Type Model NO. o eceeeereermarscorensas ! I
TP, S Slot s1ze ... Set from . . o et !
Dtam. ... ... SIOt 5iZ€ .......... Set from . to .. |

(8) WELL TESTS: Drawdown is amount water level i

lowered below static level

Was 3 pump test made? () Yes dNo If yes. by whom?
Lfc’ gal./mun. with /5(‘. drawdown after / hrs.

'A V4 "’TL( S’¥ z -

-

Bailer test ﬁ’ gal./min. with ft. drawdown efte hrs.
" rtesian_flow o Egpm i
derature of -nnj-.? Depth artesian flow encountered ... .. ft. | Wark started [/ // / ] 1:73 Completed /. / / / 7 i5
| d off of well 1/, i)
(9) CONSTRUCTION: e e : Date well drilung machine move / /?
Well I 2 " foid v/csv.e 2 H Dnlllnc Machine Operator's Certificstion:

¢ orial use AT " b This well was wnw under my direct supervis::
Well sealed from land surfsce to 75 o . | Materals used and Wn reported above are true to -
Diameter of well bore to b of sanl / n. B /% ’
Diameter of well bore below sasl ... éln. ol By 19
Number of sacks of cement used in wetl eosl T .. sacks
Number of sacks of hmonlt&nd -nn seal . 7.._........9 S——— ’ T 1 ]

Brand nsme of bentonite bt ! Water Well Contracior's Certification:
of of ’"Om. - This well was drilled under my Junadncuon and this repor:
~f water ... e N e . . E——— ¢ Y {1} true o N,’ y kno k ‘e and be /c D /

Jas u arive snoe used? Y Yes I Ne Plugs .. Shae: focstion oo U | oo Doed r}ﬁ _. /""';)
Did _any strats_contain_unuseble wsier?t O Yes & Mo /' .S """'""'" /:%;
D." of water? septh of sirats Addm y; V) é - D C "_‘(,,...........--..........,
Methed of sesling sirsws ot (si J/é.dl SF7 - 411 _32bb
Was weil gravel pached? €| You 'No  Sise of gravel: oo / S (Weier Weil “'“'f""/ / ?

[ T DO P — - - - Canidutne's t innnaa N 7 Nats } ......... o1

105

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2
ke men e et s e aapate

are 'a De (1ied wilh the

ey

SATER RESOURCES DEPARTMENT
SALEM, QAECON 7310
within 30 days from the dale
of well compietion.

WATER WELL Rﬂmf‘
STATE OF OREGON
(Please type or print; L7 14 .Q,,'

(De net write “'WR?E‘R”RE>OURCES DEPT

ste Well No .

State Permit No

A) OWNER:
iame Lo QIR oA Lo LELEL

(10) LoV G® GPNVELL: - -

Counly ~n_ /a0 /21 /7 Druler's well numbver

sadress Sn x 272 S QLL00LE & 2&/’, &

2) TYPE OF WORK (check):

New Well @ g ®» a
°t sbsndonment. describe material and procedure in Item 12

'3) TYPE OF WELL: | (4) PROPOSED USE (check):

. Y proeey

A

a

Aldis Yo ZyzrvSecton P2 T 44/ R/ Sor

Bearing and distance from section of subdiviion corner

W

(11) WATER LEVEL: Completed well.

Depuh at which waler was first found

22
ota Driven O " e . ¥
::bl:, E Jetted O o e R el O 3 | Suatie tevet kdnd ft. Below land surface. Date 4/~ - §
?“‘ c Bored O Irrigation ) Test Well O Other a Artesian gressure s, per square inch. Date
s, CASING INSTALLED: ™ Welded
( ! . .ﬁ/ @ w j}‘:d c G‘ ﬂR".f_ (12) WELL LOG: Diameter of well below casing -.—-O...
il ::Ml- :’ﬂ Momem o w- -‘--'”—: c::: === | Deoth ariteq ¢ < fl. Depth of completed wel /¢ ¢
JE—— - T 1N m
. o G Formatien: Descride color, textiure. grain size and structure of materia.
<sum—m—n” Dilam. from - ft. Gage ————— | sna show thickness and nature of each mratum and aquiler penetrats
- with at least one entry for esch change of formation. Report eazd change
(v; PERFORATIONS: Perforstedt [ Yes ( No. position of Stasic Water Level and indicate principal water-besring strat
Type of perforator use@ ' Vs T roLlal MATIRIAL From Te s
Stze of perforations T/ in by 7 Tl il ol v
L ... — PerOrations (oM .eloioum. B, 6 ___X Vi | CoBLLE S TendE PotD 22N/ yi 20
R cmes PETtOTAtiONs from w0 . | CLLLL L STratl B2 3 2udilddy Lol 28
... perforations from . ... f. 10 . | a2 SOASEE /,(',7/\/ PR KY 7-
> LTk T SuZcatsd 5L o 22
(7) SCREENS: Well screen inruailed? O Yes & No | CePaca At //""i £ 14// //’A’IIL L2 &7 32
er's Name ‘ LIl = e dZrlr 91 L p
0% Model No. e e -
17 1. M — Stot size ... Set froem «®. to 7.
Diam. e ... Slot size .. - Set from .. 17Tt to .
. d -
(8) WELL TESTS:  RUNST. smumover o o i
Was 8 pump test made? [ Yes EY No If yes, by whom?
e gal./min. with ft. drawdown after hra.
Bstler test 7 ) gal./min. with 3¢~ ft. drawdown sfter  / hry.
Arntesian Qow g.p.Mm.
aperature of weters™, “Depth artesian flow encountered —me.— 2 | Work staried sf =/ = 13%.2 Completed o/ 7=’
14
i ed off of 14 -2 9
{9) CONSTRUCTION: Date well drilling machine moved off of we o2 M

CENEN T

Well seal--Matenal ysed B G e e
Well seated from land surface o ,? / .n

Dilameter of well bore 0 bottom of seal 70 in.

Diameter of wel! bere below geal ¢ ( in.

Number of sacks of cament used in well seal /ﬁ sacks

How was cement gresut placed® /Z//ﬂ/l‘[) . . [
& drive shae wsed? I You (I No Plugs Site: Joeation . ... 0"

]
i any streis contsin unussbie watert [ Yes B No

Type of weter® depth of sirats

Method of sesiing streia off

had* Yoo

Was_weit grave) Ne Size of gravel: .. ...

Crovel glacent from . ts . n

Drillisg Machine Operator's Certification:

This well was constructed under my direct supervisic
Materials used and information reported above are true to -

best knowledge and belief.
. / /. %) <.
igned Tt (2 == Date ... 7 19..
(si L(%vmm e Operatar) 4

Drilling Machine Operstor’s License No.

Water Well Contractar's Certification:

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

Name /ZI’N’ E.D( E/ /’ufﬂﬂ.ﬁl‘ f/L.p/Zl/ ‘
astres £20, 6‘0& WA z:a’sﬂﬁ..[ccm,zz/

[Sn‘l\ed)/ z"’ %r wetl cnvm-"

Contractor's License No. 2. / a”.. Dete

e A/ )

- . W
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e cmbet Pl

are 16 be filed with the WATER WELL REPORT
WATER RESOURCES DEPARTMENT. STATE OF OREGON State Wel No l/“_’t_, l “/'33 =
SALEM. CAECON )16 (Please type or princ) e -
withen 30 days (rom the date State Perm.i Ns
of well complettan. (D= wet wrile above iis tine) TR RS e .-
i { ;;—
D OWNER:- . (10) LOCATION OF WELL:
Varne Reichold Chemiczl, Inc. County Columbia Drillers weit mumace
vdcress P:c 0'. Box 81U — T SE 1 SH msSectton 33 T 4 N 1V, w.
2) TYPE O‘F WORK (ch;ck): Bearing and distance {rom section or sudéiviion corner
New Well @) Deepening 1 R ditlening O Abandon
¢t abandonment, descride material and srocedure in Tlem 12 (11) WATER LEVEL: Co leted "
: mpietied we
3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth st which water was firat found 39 .
’f::, g ?::::‘l\ 8 o ¢ (B Indunral O 1] 1 Q| Static jevel 8Q ft. below land gurface. Date 9/1’/7—
- O _Bared © Irrigation O Test Wet G Other T | Artestan pressure ibs. Der square Inch. Date

3) CASING fNSTALLED- Threaded ) Wealded S
"'3/8' Diam. trom PAUS. .J.}' w306 Goge 24 290___

(12) WELL LOG:  plameter of well below castng .0

Depth druled 109 1. Deptn of compieted weu 106 2

erecow” Dlamn. trom ft. to 2 CGage r . Deserit
ormation: scrilie color, texture. gran 1z g struct t .
e Diam. from 1 te t. Goage and show thickness and nature of elcr: l:n:u:: I:ld :q:::c: p::c‘::::-:
WALh 8t least one entry for esch change of formauon. Report each change i~
;) PERFORAT[ONS- Perforated? {3 Yes @ No. position ol Static Water Level and indicate principal water- <bearing straia
ae of pr~tarator used MATIRIAL Pram To sW1.
e of per: rations tn b th. Brovwn clay w/gravel ) 9
. perforalions from ... ft 1a n | ted. gravel-occ.coarse wW/sore
e . perforations from ... ntw . browmn sandy clav 9 14
Serforations ‘"om .. n w n. | Fine to coarse gravel-occ,
» boulder (drv) 1] 32
} SCRE NS: Well sereen astalled? (J Yes @ No lled. t0 coarse sravel y]fine
‘facture:  Name brown sand 32 46
. — Model No. ved.gravel w/some fines=-clav 46} 65
W e 3 BIB@ e Set £ r®tw ft. | Brown silty sand-occ. clav 65 72
¥ T 1 OS2 e Set tr - ft. to e, Tig‘ht brown sand & eravel-ocil
Deaw T {5 smount water level is 51lty | 72 98
'E .. TESTS: fowe:  selow statie level Brown sand & gravel 96| 108 SOmo=
‘A gu;: lest madet Q) -'es I3 .f yes. by whem? Brown silty sand & gravel 108] 109
4 " 50 galsmi_with 7 _ft drawdown after 2 _br - S BERSN Pe a1 T -
35 - > <, WELL CONPLETED 70 106 FT, b ‘- b i Y18 ¢
' 2 : Ser =199
ler test gol./r i, waee 2 _drawdown after hrs. YT DTS SRTees i —
e e - - o eamp——— s M AR E NS .“.-Nn'.... | %22 ¥ ]
dan fow §.p.7 < 5375 ™
”
“perature of water Depth ar: .an fow encountered - fL | Wark stasted 8/ 5/ 79 18 Completed / 9 12
chtn dott ot wen  9/13/79 18
CONSTRUCTION: Date well driling ma e moved o
scal—Matenss use . Gemen- Jrout & gel Drilling Machine Operator’s Certifleation:
50 This w was “mm under my direct supervision.
sealed from Iand surface to . . OV . | . e w - It tion reported sbove are tue to my
~eter of well bore 1o bettom of s~ .4 . 10 RO Y
seter of wall dors balow seal 6 . ..
aer of sache of cement used In weil seal kD i . . BBCKS

wis cement grout placed? . recied into. annular bore
60 ft..to ground level. . '

‘rm ahoe used® Gvﬂ . Ne Plugs ... Size: loeation ... fl.

-tr-u cantaln unusebn water® Yes No
of water® Sepih of sirats

d_of sesling strala eif
wsit_grave) pachedt (] Yes K MNe Size of grevel: .

-} piaced frem f1. ta "

Waler Well Contractor's Certification:

This wel) was drilled under my turudmuon and this report is
true to the best of my knowledge and belief.
e A. M JANNSEN WELL DFILLING co. DC.

{Persen, irm or swrparation) Tyse or printd Or

Address 21075 S.H. Tualatin Valley lwy, Aloh2,.

© et o cnﬂ I-ﬂ fran

(Staned Pl tame [’ 2L #£644]1-33cd

[ T
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PR
"r originsl and MNrst copy of lhu report
are lo Be filed wilh INe

WATER RESOURCES DEPARTMENT,
SALEM., OQREGCON #i0
within 30 days {rom the daile

WATER WELL REPORT

STATE OF OREGON
(Plaase type or print)

Stete Weu No. L/ \[L\\ -’2

of well comoletiton, (De net write abeve Wis line) ‘ State Permn N0 _ e L
< | M I\
(1) OWNER: ) (10) LOCATION OF WELL:
Name RelChoid cx;;:;:.cal ; Inc, County Driller's weil b
Do Ve ox - .

ddr - 17 (B -

S 5¥, Tlelens, Orezon  J7051 __SB. © % Sd nSeon 33T AN R LW, .
artn d dis v ’

(2) TYPE OF WORK (check): £ _and distance from section or subdivuisn corne

New wWell O Dee a ditioning O
{f sabsndonment. describe materisl and procedure In ftem 12

(3) TYPE OF WELL: | (4) PROPOSED USE (check):
Rotary [0 Driven

A

(11) WATER LEVEL: Completed well.

Depth at which water was flrst found

co~e O lewed O Domertic O 1 tel O Municipal O | Static level £t. below land surface. Date
1_ C Bored O frrigetion O Test Well O Other O | Artesian pressure IBs. per squate inch. Date
5) CASING INSTALLED:
(a) X Threaded O Walded O (12) WELL LOG: Diameter of well below castng . .
<mem—" Diem. tfom X L te L Gage Depth drilled f1. Depth of completed well
...... * Dlam. trom R ta fo GO e | ormation: Describe cot v
R on: Describe color, texture, grain size and struct »
e Diam. from X nw Tt Gage eoc— | and show thickness snd nature of each stratum .:a :q:.:.: ‘:n.::-.
with at least one entry for each change of formallon. Report sazh chaoge
(6) PERFORAT!ONS: Perforated? O Yes [J No. position of Static Water Level and indicate priacipal waler-beariag st-a
Type of pertoralar used X MATIRIAL Prom To F
Size of pertorations Xn. by in. ABANDOMENT FROCEDURE
........ . perforations from PN - £t o f
rmeme PEFiOrRLiONns from f®t. to £t Cement ‘Grout 80! 70!
et rveessnmen e, PECIOTSLIONS {rOM ...___.x._..._......_ ft. o ... . Bentonite E70' 60°
Cement Grout 60' 40!
(7) SCREENS: Well screen installed? [J Yes (3 No Bentonite 401 20!
nutacturer's Name X Cement Grout 20! ot
Tyze X Model Na. -
Diam. Slot size Sekfrom f® to ft.
Dlam. ... Slot size _____ Set Fom .. o to n. o '
“ $o vm ' b ‘ 5" (4
. is
(8) WELL TESTS: Towered Detow siatic lever T 1V ¥ oz ] 1079
Wi s g pump test m.dch Yes ) No If yes. by whom? il - ’:
— O STHE T
Y...d: nl.}im. with 1. drawdown after hrs. WATER RLzOU _D"' -
A SALED, O!‘.:C o
e o« - -
- -y - -
Baller_test gal./munl with ft._drawdown after hrs.
r _dasn flow &.m.
Temperature of water Depth "umn fow encountered ... f. | Woark started 9/ 12/ 79 19 Completed 9/ 12/ 79 1
Date well driling machine moved aff of well - 19

(9) CONSTRUCTION:

Well seal=Msterisl used ... See (12) S
‘Nell sealed from land surface is ... .. .. - - - I
Jiameler af well bere to botlom of seal . ... .. .,

Jlameter of well bore Salew sral ...

Numbder of swacks of cament umd in well seat . ... 6 ICRR— 7 7 1 1

How was cement grout placed? T}' emed...m. place and .
pressurized .

)I drive shoe used? D Yos & Ne Plugs . . . Size: locetion
~ _7any sirsia coniain vnusable xﬂ"' [ Yeu ) No

Type af water® 'qeplh of atrals

Methed aof sealing strats off

Was weil gravel poched®

Ceavel placen frem

Drilllng Machine QOperalor’s "Certifieation:

was t.vnstructed under my direct supervisic:
. d iaformation reparted above are true 0 .
1.

- pate 3/24/79_19...
523

Water Well Centractor’s Certification:

This well was drilled under my jurisdiction and this geport i3
true to the best of my knowledge and belief

JANSEN, WELL. L..I LLILG__CQ._IEL—- —

gartont)
erugm, flrm of corparsUon -

Address 20075 6W_Tumlatin ){amx._vx,.ml‘—df-'
' (£an-33cd

e E

{Signe "J el
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PR

STATE OF OREGON _ \
WATER WELL REPORT Y

‘as required by CIRS 337 THS)

t X
START CARD: o " 5 /

i Number
5 74 e

t!) 0“\ER
Zﬁ LL[ :

PPt LY

9y LOC }TION OF WELL by legai description;

._,.‘{ctn LJA'L ze

Lol e .S .
(, & 7 ~tare FATS ( 7(‘5'q A e '—3—‘:‘,__,; :LR!'Z:" - >('- ‘ T oA
PE Of—“ ORl\: - Taxl - —‘——-‘—“C/- - Buae N et
eon W gt - Deepen ' Hev-uidinen ] Absnda Nrresr aSCrres. el s mpgreet adgiees hy) Le I e v
13) DRILL METHOD
= iaar A : H.tary \lud : (alsie (10) ST‘TIC “’\TER LE\EL'
=t - (:‘ ’7 T ANE urtare Das 9~ o
141 OPOSED USE: Amecanaresare b dersaace <i- Dae —<—
Domestn : T anmunsi C {ndy~trial D [regatnn . . [y —
= e = i T Ouner 111) WATER BEARING ZONES:
(3) BORE HOLE CONSTRUCTION: Jeatnatnr oo adter satint fund Ll
P bt b eI E S ue it ai Yes N Pepth of Compleied Well .Z.____S 7 “ Fr= T Sst.mated Flie Rate <
Yoo N
LANTIRNIT Tt | - :"'—!'\pe Amounl 1 SZ 7C Iz K l =
HOLE SEAL Amount . )
Diameter From To ! Material From To sacksor ady ; -
LC L/ Rrsden b / X-dii -
g 7 (12) WELLLOG: .
Z '/7 /‘4(‘ ! Materai * Fovem * Ta ! 3.
i ‘ _Tef Se. L -2
Hoom wats seal plaved. Methed D A D ] D C D D D F. : BIO/\/ s\l’}? C/ﬂ" ¢ l ;l{ :
Zrine prrset o 2, . Dmx Cree C/9¢ DY L
Ko sl placed izem ot tt. Material 29 / Gﬂ*‘( S‘”‘&d'{ e /s ‘1/0 & e
Gravelplued tr.m e [t Sizealgravel S‘*’CKY Cr 'r‘U//{A’U Clps oY 7 |
(6) CASING/LINER: a Clay A >
Diameter From To Gauge| Steel Plastic Welded Threaded f - [%) Clare S G 1Y)
o = 46,250, @~ O &— 0 f (Cpisy washed Crpiel Vyai &
o g o g | S
d d 0 a ' : - L
a a O a : :
Laner —————:—_ D U D D } ;) 2 -7, /VC
; ag o O o ; .
Frinal bba ation oo ~haseint 1 ‘/p : P d -/-_ oz ¥
(7) PERFORATIONS/SCREENS: 1 > _
T Pectneatums Methed QoM T -2~ 2G4 recédy : .
QO ~creens Tvpe Material l i .
Siot Tele/pipe I
From To | size Number Dismeter  size Cusing  Liner ||
* L o o .
j i : a o il
‘ 0O a |
1 0 a ! ! | -
a Q .Dalc\uned 9"?"‘7[ C ed -23-9
o - {unbonded) Water Well Coastructor Certification:
(8) WELL TESTS: Minimum testing time is 1 hour I certify that the work | performed on the construction. alterat:
a O (3 o Flrwing sbendonment of this well is in compliance with Oregon well constr.
Pume Batber ’ Anesn standards. Matersals used and information reported above are true Lo ™
Yield gal/min Drawdown Drill stem st Time knowledge and belief. . )
WWC Number .
[~ 140 L Signed Date
(bonded) Water Well Comstructor Certification: berdar
[4 tity for th struction, alteration, of &
Temperature of water ...:§..‘L_. Depth Artesian Flenw Fround work lp:::::;:’::’:::‘::“ :’u:m: 3’: construction dstes reported sbot
Was a woter anahnn drne” Ove By wham compliance with Oregon

Dud anv strats cun w ater ant saitable i nuended use® D T tictle
O setee G’(:C! Odur (3 Cotred 3 Other
Depth of virese. WL

work performed during this time 2 0

construction standards. Thes report is true Lo the best of my kno-'hdur

beiiel. WWC Numbet
Signed Af/}’ar«_. E/-L—. Dae 2= 22"

109
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Thm riginal ame: Nirst ¢
af this report are to

Glea &
iled with the CT l :’ d,? STATE OF
\TE ENGINEER., SALEM. OREGON 97310
within 10 days trom D'r.'ﬁ“" free

o #¥ER RESOURCES
SALEM. CSECON

of well compiet

YL UV Mrr WELL REPORT

{Do oot write above tiis line)

OREGON
ar pring:

State Wr.. Na;}yq . :..\'\/ ‘3&

State Permil Na

E

‘ol seal—Material uses ... C€7AEL/ 7

<l sealed from land surface o ,ﬂ ol .
.ameter of well bore to b of seal L in,

.ameter of wall bore below seal ... A %

unber of sacks of cement used 1o well seal . @P e sacks
imbder of sacks of bantonite used in well seal .o — SAcks
rand name of b

‘umbsr of pounds of bentonite per 100 gallons

! water 1bs./100 gals.

‘as & drive shoe used? W ¥es I No Plugs ... Siza: location .. M.
\»_strata contain unussble water? [ Yes No

yps 6! water?

fethod of eealing mrets off

Vas well gravel packhed? () Yes . Ne_ Stse of grovel:

:eavel placed from ft. o "

depth of strata

=23z he
OWNER: , (10) LOCA?ION OF WELL.:
e el ke Qodl Ll 5i7el | County Druler s well numser
EEL\QEAM - d L re C_Dw o 1/ Secuaﬁfm’ 't Y AR R WM
) TYPE OF WORK (check): | Beastng and dince from wvien o suddiver ssmer
» Well Deepening 7 R g C Abandon [0 i
abandonment. describe material and procedure in Item 12. : (11) WATER LEVEL: Completed well.
) TYPE OF WELL: | (4) PROPOSED USE (check): | Depth at which water was furst Zound /S 2 & .
-‘l;’ E ?::::: g 1 Domestic % T al ] M pat (7 | Static level 70 2. below .and ru—face  Date 7/379-
2 o] Bored [ | Irrigation T Test Well [] Other O | Artesian pressure {ds. per square inch. Date h T
1 CASING INSTALLED: =~ Tomaee wedst® ) | (12) WELL LOG:  puameter ot wen betow cng .&.
2. .7 Diam. from ... T - J. . S 2 age Aol Depth arilled /5'0 f. Depth of completed well /5_ Y
.....” Diam. from f£©n. to . Goge s Formation: Describe color, terrure, grain Size and fructare of materiam:
on.® Diam, from ft. to 8 Gage oo - | and show thiekness and nature of each stratum and aquifer penetrated
with &t least one entry for esch change of formation. Repovt gach change in
.+ PERFORATIONS: Pertorated? {J Yes ! No. position of Static Water Level and indicate prnapdl water-bearing strata.
-pe of perforator used MATIRIAL Prom To SWL
ze of perforations tn. by n. f’f Soi/ O 5
pertorations from . to . Veliow C/AY 3 | 25
perforations from £ 'y epPre/, | 2567 | Yo
eereerereenre_PETOTALONS fromn fto__. £, Brve ¢ /4,!/ Ao | 50
[Trewan ¢/ Ry a0 | YO
') SCREENS: Well screen insulled? D Ya 'R No Comear? € raiigl 81 /0
anutecturer's Name Ned Brouy) 6 ond /0| /75T 20
Madal No. Sesrd Crpyes 1331 95| ZO
.am. Slot stze Set from f®w ®. Crove/ 29351 /75D 722
Y, W—— [ T 7 Set from ft. %o .
3) WELL TESTS: Drawdown is amount wter level is — : -
‘ag a pump test made? ‘Ya gNo I yes. by whom? —
~1d. gal./min with £t drewdown after nrs. _—
- - e T ezt
ailer test 4" gal/min with /4R drswdown after /  hrs
“esian flow g.p.Mm.
Aperature of water Depth artesian Sow encountered _______. ft. | Work started 7//’2 13 7 7 Completed ?q w7
7 DR —
well ) 1977
M CONSTRUCTION: Date well drilling machine moved otf of j\/j

Drilling Machine Operator's Certification: o

This well was constructed under my direct supervision.
Materials used and information reported above are true 10 DY
best knowledge and belie!.

[Signed]

" (Brultng Machine Opersior?
Drilling Machine Operator's License No. .

Water Well Contractor's Certification:

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

(Parson, (rm or rerpersuon)

(Tyse or prnt!

Contractor’s License No. “

1UAR ANAFPINNAL SHERYR 1V NEFRIIARYY

lan 2¢hn
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AT DOIQING LIPS Ccany
of ‘his mepet e g Le ™t

Giled with the k t C

“TATE ENGINEER. SALEM. ORECON 97310

within 30 dayy {rom the date AU

of weii compietion

]

~

[
hd ]977(00 80t write above thls line)

WELL REPORT. -

] V‘Eﬁit OF OREGON | At

(Please type or print;

1
State Permit No

:ax;Tcut No L/A-/_ 2“\/'),
N T

LIATCR RESCURCES—DERT \ "".’/ ’(Lgé'éf-

"1 OWNER: SALEM, C2ECON | (1) LOCATION OF WELL:

e 170[[9 y7 i il ‘ Caunty (’n/u/rg L Drdier s well number
vites SO g 0 po0 6 gplteloc) b Pt 5 gl secuon, P T g/ m a4/ *® 3
- TYPE OF WORK (Che‘:k): , Bearung and duistance from section or subddivision ;‘mer
New Well %9 =] f u] R ditioning ] A don O
.t abandonment, describe material and procedure in ltem 12 (11) WATER LEVEL: Completed well.
(3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at wluch water was first found +t 2O .-
j:;l:y g. ?::t':‘h g b N v sl O I 0| Suatc tever 75 ft. below land surtace. Date 7/4, /7 -
o.g <  Bored O Irrigation O Test Well [J Other 2 | Artesian pressure 1bs. per square inch. Date ’

CA.SING INSTALLED: Threaded ] Welded W -

f. 10 ., / ...?.ﬁ—n Gllc,ﬂ.-é “
f¢. to ft Gage e
£ to N Cage o

F
L=’ ...~ Dtam. from ... &

... Diam. from
wne® Diam, trom ..

v PERFORATIONS: ﬁeﬁor.uﬂ" O Yes uﬂo.

(12) WELL LOG: piymeter of well beiow casing 7
Depth drilled  / 2 97 . Depth of completed well

Formation: Descride color, texture, grain size and structure of materias
and show thickness and nature of each stratum and aguifer penetrates
with at least one entry for each change of formation. Report each change =
position of Static Water Leval and indicate principal water-bearing strac:

Oiameter of well bore below seal -6- in,

Number of sacis of cement used (n well seal ... ..........i .............. . sacks
Number of sacks of bentonite used in well seal ... vo.ce. SBEKS
Brand name of b 1

Number of pounds of bentonite per 100 galions

of water

e 1D8./100 gals.
Was a drive shoe used? ‘\’- O No Plugs ......... Siza: locstion ... £t

Sny strats contsin unusable water? [ Yes FNo
o =
depih of strata

2ou8 Of water?

Method of sealing sirata off
Was well val
d trom

Gravel pi

Type of perforator used MATERIAL From To - SWL
Size of pertorations tn. by in. JOR NP / o 3
................... pertorations from fnt . ,F erionl /Ry I |vel -
pertorations from . to 1. Ui . (V.4 <D | §O
... perforations trom 2. to . [y /) C briJe ) ¥e| o5
- — Frowe) Taud Aed 2571 /27
(7) SCREENS: Well screen installed? O Yes 7 No Tl Graded 2130 O
Manufacturer's Name /DY - YN 13401 /% 1 ne
v Model No.
-l imene. SOt BIZE .. Set from f*t to «°.
DIam. oo SIOL i2e ... Set from ftw .
. 1 ix - -
{8) WELL TESTS: e Delow Taticlever o o™ SEEAETYNS .
Was a pump test made? ) Yes No If yes, by whom? Y PR L I ’
* eld: gal./min. with £t. drawdown after hrs.
Bailer test Z S¢ _ qalsmin. with /Ot drawdown atter /. hre.
ﬁ.ne:iu\ flow £.p.Mm.
| perature of water Depth artedan flow encountered __ ... 2. | Work started /e 3 Completed 2/// w7z:
B d off of well 197
'(3) CONSTRUCTION: Date well driling machine moved off of weU /2
- 2 Drilling Machine Operator’s Certification: o
w‘,n sest—Materiat used .0 meaﬂ/r This well was constructed under my direct supervisic>
Well sealed trom land surtace to K. ft. | Materials used and information reported above are true to &
Diameter of well bore to b of seal 7 . m best knowledge and belief.

ate 7/./11.. 19.7.

[Simed]%m' ‘Epernor) 4
Drilling Machine Operator's License No. ... &&.. %~ .. S’..

Water Well Contractor’s Certification:

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

Name A{e{ua‘dﬂg‘f&y/ﬂ

reon, firm or (frpe o peast)

Adaress [CLR.Bek. R ..3_2‘6..,255.':...61/445-‘

7e
[s"n"%/%' ST (Wetar Well Contrectar)

ousnonsasvapRvansy

(USR ADDITIONAL SHERTS IF NECESSARY)

Contractor's License No.‘@.... Date 7/// ------ e 1‘7’?
[4/2-36cCc

i1
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KEY TO BORING LOGS

DAVID J. NEWTOIN ass0CiaTzs ne
ﬁ lc;::g:gﬁsvg_uoc.—c:..‘z:d'~e‘anmc sesvces  |PROJECT NUMBER: 420-106 BORING LOG: LEGEND
FOATLAND Qadcom ot caese B PROJECT: Lone Sar - Santosh
LOCATION: Approx locaton of bonne TOTAL DEPTR: depih to boiom hole DIAMETER: 0D, dnlpipe
ELEVATION: feet above MSL DRILLING CONTRACTOR: Beck Environmeantal Conoacung
METHOD: ovpe of dnll START DATE: on site dnlling FINISH DATE: off site
WATER LEVEL AND TDME: feet below surface. ume. date LOGGED BY: on-site geolois/geotech
SAMPLE DESCRIPTION COMMENTS
DEPTH | NO. AND GRAPHIC]
(ft) TYPE SYMBOL LOG
s Blow Count
ot o 9 S Y Well Graded Gravels,
JE R |6 2% 20Gre - Sand i Clean gravels vy | § 4
3 GRS 1 1 20 fines st Hamme
i & ha oot cﬁ&ﬁf@tdﬁg £ty ot lows
[; p Silty Gravels, Poorty _‘;"; ::» :% dnllpipe into
6 {Graded Gravel-Sand  |Gravels w2 >15% fines | £ 2 % 51 soil a distance
7 GM Silt Mixtyres SEI |i| ofone foot
8 [ Well Graded Sands, L
sW o *)Gravelly Sands Clean sands with 3°Z 2| Blowcouns
;2 Pootly Graded Sands. |linde or no fines £3: (S| nigherthan
U S SP l 3 § ; 190 blows per
. _ e e Sands with over 3 232 foot are re-
SM 15% fines A3IX corded as 130
lnorgamc Silts, blows per foot.
ML Sits and Clays F
Inorganic Clays of low {Liquid Limut < 50% £
to med. plasuciry, E
CcL Lean Clays " | Z] Insoftor toose
N soils, drillpipe
XN Cemented sand and gravel: gravel framework 4| mavbead-
~Ybound together with sand and silica cement 3| vanced without
B e 2| hammenng -
,", 557 Strongly cemented sand and gravel: simular 2 the distance
/7 4/ 4but harder than cemented sand and gravel 3| pushed is shown
with a boid
] borderasat
\V/ Groundwater level at time of explorauon or as noted _ <—-left
4 Sampic aumber
94XL”_{Sample depth nieral
31 0-100" [Bulk sample location. obtained by collecting soil cutungs in a plastic bag or _
32 SK fiberglasssack
33 N Sampke rype
340 b b
35
36
37
B
39 b
40
SAMPLE TYPES, B = BAG SAVPLE ST « SHELBY TUBE 3S « SPLIT SPOON $K = BULK SAMPLE
Note: The log of subsurface condiuons shown hereon applies only at the speafic bonng locauen and at the date wndicated. [tis not
warranted 10 be representative of subsurface conditions at other locations and uwmes.
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BORING LOG

Bl b . S
w ~—J——%%fg§ggﬁﬂfglji PROJECT NUMBER: 420-106 BORING NUMBER: 34B)
RONTLAND. JNRQON fax a3 1189 PRNECT: Looe Star - Santosh
LOCATION: N_cu PuB TOTAL DEPTH: 2198 DIAMETER: 653 5
ELEVATION: 9.58 . MSL DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hammer dnll  START DATE: 1/6/94 FINISH DATE: 1/6/94
WATERLEVELANDTIME: 51 @850 /6 LOGGED BY: ], Lawes
SAMPLY DESCRIPTION MMENTS
DEPTH [NO.AND| = |GRAPHIG 2
(f) TYPE LOG ' Blow Counts
1 842 qgg WELL-GRADED GRAVEL wi SAND (GW), grey-brown, 39
! gcgo'gg damp 10 wet, med. dease, occ. loose, rounded gravels e
; fcf&\.‘p,m>‘mmdw ] 55
5 Tigfo otk 4
6 Rz 43
7 | O -1
S 208 —] 2
8 Tm-—i?‘é’ : 15
9 5200 ] 17
10 852} Fo-a 0 32
11 2 30
P 3 " 10
13 NP 5
14 %ﬁ 33 o 7]
03 §5i5s7 I 1 13
........ P...a.é
16 it ] 34
17 s ] 36
13 P ] 35
19 00 SO e 7
20 901 "o becomes grey, slightly sandier 27
a [T Z N 24
22 . 24
23 _ 34
24 __“
25 9020, 7
% 4
27 ] 11
28 23
29 : ] 15
30 908 C 1l
32 : 17
33 e silt ] 12
o ] 15
35 912 becoming silty, water return dark grey 7
36 ] 14
37 25
38 SILT wA GRAVEL (ML), dark grey, wet, soft to firm, tr. sand _| ;
39 —
40 918 2
SAMPLE TYPES: B = BAG SAMPLE ST = SHELBY TUBE $S = SPLIT SPOON $K - BULK SAMPLE
ote: The log of subsurface conditions shown hermmﬁaaﬂyﬂh*ﬁiﬁchﬂn‘m&mnﬂu&d‘wmm Itis oot
warranted to be representative of subsurtace conditions 8t other locations and troes.
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BORING LOG

w DAVID J. NEWTON ASSOCIATES 0 PROJECT NUMBER:
AT I T Cr R e b : 420-106 BORING NUMBER:
LA AR O ol T PROJECT. oo Sar - St R: 94B1
LOCATION: N, Pt B TOTAL DEPTH: __ :19 & DIAMETER: 6 5% o
ELEVATION: 9.58 & MSL DRILLING CONTRACTOR: Beck Enviroamental
METHOD: Becker hammer inll  START DATE: L/6/94 FINISH DATE: 1/6/94
WATER LEVEL AND TIMX: 53 Z8501/6 LOGGLID BY: ] Lawes
SAMPLE DESCRIPTION
DEPTH | NO. AND GRAPHIQ COMMENTS
) vee | ™ | oG Blow Counts
41 == =
42  ETT T becoraes black, 90% alt ] 3
a8l e ] 6
45 918 —— = -~ s
¥ [~ —{becoming sandier, more gravedly 12
47 =3 ~ )
43 T T Terades to ] 1
49 [T —{SANDY SILT wA GRAVEL (ML), black to dark grey, wet, sofl |
50 92§’-_:-<L-‘=—mmdcdgravelst034nm 13
51 9
52 ] 14
53 3
54 2
55 —> 2
36 | 2
57 ] 19
58 ]
59 ] 25
60 20
61 _ 9
62 B s
63 o POORLY -GRADED SAND wGRAVEL (SP), grey. occ. gr:v 18
64 ; i 28
65 24
66 L2 (ORI PN IPUPIPRY > SO
&7 EZESWELL -GRADED GRAVEL  SAND (GW), dark grey-green.| 3
68 0. ] 36
69 ] 35
70 59
71 ] 6
(22 I R - <=2 = S Uy 8.
BT T T R B A POORL Y-GRADED SAND (SP | 12
14 5 ______________-_____!5_____
75 P ELL-GRADED GRAVEL wh SAND (GW), dark grey, wet. 12
76 = — 36
17 __ 119
78 — 13
79 ] 15
0
30 959 :
SAMPLE TYPES: B = BAG SAMPLE ST = SHELBY TUBE 5S = SPLIT SPOON sx-m,us,«m
Note: The log of subsurface conditions shown hamwwynmwmmuﬂﬂmﬂcw it is not
warranied to be representative of subsurface conditions a1 othey locations and ames.
Page 206
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BORING LOG

N5 DAVIDu!. NEWTON assnCtaTes N¢ PROJECT
T T aviaa T s T NUMBER: 420-106 BORING NUMBER: 54
BOATLAMED OREGON 27708 Al M2 I PROJ!CT: Lom Sm. Bl
LOCATION: N.cu P B TOTAL DEPTRH: 2198 DIAMETER: 658 in
ELEVATION: 958 & MSL DRILLING CONTRACTOR: Beck Epviroamental
METHOD: Becker hamumer dnil  START DATE: 1/6/94 FINISH DATE: 1/6/94
WATERLEVELANDTIME: " R @ 850 1/6 LOGGED BY: J. Lawes
SAMPLE DESCRIPTION MMENTS
DEPTH | NO. AND GRAPHIQ €0
@ | Tyee | ™F Blow Counts
81 =
g ,,,,,,, | 19
63
84 j 38
85 1002 ‘ 43
36 ] 55
87 50
88 ] 30
89 oce. boulders, appx. 40% sand : 20
20 20
91 ] 7
92 .......... pu—— 55
93 38
94 B 59
95 ] 100
% 39
37 ] 45
98 N 3
99 35
100 — 36
101 . 38
102 _ 16
103 adesto e
[\ S SR R weL. | 68
105 35
106 ] 115
107 ] 79
108 ] 65
109 ] 90
110 7
(i . 81
li2 - Do 51
113 Y CEMENTED, WELL-GRADED GRAVEL WA SAND (GW), _ | 130
14 SN dark green, wet, very dense, occ. boulders > 10 in max. 127
s 1055 Rt 119
116 e S POORL Y -GRADED SAND (SP), green, wet, loose to med. | 124
117 S dense, very fine sand WA . gravels ] 52
I8 — §§
119 : 25 —
120 1107 " 25
SAMPLE TYPES: B = BAG SAMPLE ST = SHELBY TUBE $$ = SPLIT SPOON K = BULK SAMPLE

ote: The log of subsurface conditions shown hereon applics only t the specific boring kacstion and at the date mdicated. ftis not
warranted 1o be representative of subsurface conditions at other locations and times.

Page 3 of 6

116

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




BORING LOG

“U DAVID J. NE ASSOCIATES, INC
ﬁ g:m.t?ﬁy&g-:ge-r §?f;c:€.= PROJECT NUMBER: 420-106 BORING NUMBER: 94B
by PROJECT: Lone Star - Santosh

LOCATION: N_ctr Pit B TOTAL DEPTH: FIETY DIAMETER: 6 5/8 1o

ELEVATION: 9.58 A MSL DRILLING CONTRACTOR: Beck Environmental

METHOD: Becker hammer dnii START DATRE: /6534 FINISH DATE: 1/6/94

WATERLEVELAND TIME: 75t @850 1/6 LOGGED BY: T Lawes

SAMPLE DESCRIPTION MMENTS
DEPTH [NO.AND| _ - |GRAPHIC : £0

(R) TYPE LOG Blow Counts
121 R \“:cm WELL-GRADED GRAVEL wA SAND (GW), )
122 RN green, wet, very dense, cemented ] 119
123 AR ] 113
124 RN e _ 17
125 1118 rf,;%r large boulders 178
S J m
127 4 A g4 £ Abecomes very well cemented, extremely dense | 180
128 9 180
129 542 (g very gravelly, large boulders - 180

_.-.130 7552 149
131 3? SFs -] 180
132 180
133 i ] 189
134 ] 180
135 180
136 ] 180
137 | 180
138 1 180
139 ] 135
140 180
141 ] 180
142 ] 180
143 . 125
144 ] 131
145 145
146 ] 172
147 ] 111
148 ] 140
149 B 180
150 180
i51 ] 180
152 ] 180
153 ] 107
154 ] 19
155 68
% ] 180
157 2 2
158 A S POORLY-GRADED SAND (SP), green, wet, med. dense | 20
159 S5 ] 18
160 e

SAMPLE TYPES. B = BAG SAMPLE ST = SHELBY TUBE SS - SPLIT SPOON SK = BULK SAMPLE

Note: The log of submarface conditions shown hereon applies only al the specific boring location and at the date indicated [t is 0ot
warranied to be representative of subsurtace conditions st other locations and times.

Page 4 of 6
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BORING LOG

w mc—m——l-—‘f‘?uu'ﬂw—m————.ﬁc:& = PROJECT NUMBER:
LK AET T NS Rk ER: 420-106 BORING NUMBER: 34B1
PROJECT: Looe Star - Samosh

LOCATION: N. ¢ Pu B TOTAL DEPTH: 2191t DIAMETER: 653

ELEVATION: 9 58 R MSL DRILLING CONTRACTOR: Beck Ervironmenna}

METHOD: Becker hammer dnll  START DATE: 1/6/34 FINISH DATE: 1/6/94

WATERLEVELAND TIME: "SR 2850 /6 LOGGED BY: 1. Lawes

SAMPLE DESCRIPTION
DEPTH | NO. AND GRAPHIC COMMENTS
TIME

) TYPE Blow Counts
161 3%
162 ] )
163 ! 25
164 9 ] 2_6
165 14001 — 29
166 tr. silt, more gravelly 73
167 fgradesto R 66
168 “JPOORLY GRADED SAND WA GRAVEL (SP), green, wet, med | 66 ]
169 *“{]dense to loose, wood chips - interbedded with ] 29
170 1403 /I WELL-GRADED SAND %A GRAVEL (SW), green, wet, med. | 20
171 “Jddense, tr. silt 3=
172 : ] 20
73T _ 19
173 19
175 14 — 21
176 1~
177 ] 3
178 ] 15
179 . 23
180 1423 31
181 ] 13
182 ] 8
183 ] 2
184 ) _ 13
185 142; 21
186 ] 19
187 ] 2
188 ] 2
189 ) ] —
190 143 (g less gravelly 35
191 . ] 21
193 | 28
s || — 3
194 B ; — 21
195 1433k & %
196 —] 17
197 . 17
198 ] 18
199 ] 18
200 1337 fr s 12

SAMPLE TYPES: B = HBAG SAMPLE ST = SHELBY TUBE $S « SPLIT SPOON SK = BULK SAMPLE

Note: The log of subsurface conditions shown hereon epplies only st the specific baring locstion end st the date indicated. It is oot
wastanted 10 be representative of subsurface conditions at other locations and times.

PageSof 6
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BORING LOG

CAM 4 O8O

«;'II'I DAVID J. NEWTON ASSNCIATES. INC
QOMCAL EMGINEERNG SEMNCES

10t e .

11 '3?5-‘:}-\41 MaTE s00 o3 -T 3adt]

AL 302 RIe

PROJECT NUMBER: 420-106 BORING NUMBER: 94B1

PROJECT: Looe Star - Santosh

LOCATION:

N cuPuB

TOTAL DEPTH: 219 DIAMETER: 658 in

ELEVATION:

9.58 & MSL

DRILLING CONTRACTOR: Beck Environmental

METHOD:

Becker hamumer dnil

START DATE: 1/6/94 FINISH DATE:

1/6/94

WATER LEVEL AND TIME:

750 @8501/6 LOGGED BY: J. Lawes

SAMPLE

DEPTH | NO. AND
[£1)) TYPE

DESCRIPTION

COMMENTS

Blow Counts

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

BPOORLY-GRADED SAND (SP), grey-green, wet, loose.

7~’ gravel

13
15
12
17
18
21
18
15
It
12
15
16
12
16
16
16
16
17
17

TD @ 219 & at 1447

221

222

223

224

225

1/6/94

[ 111

226

227

228

229

230

238

232

233

234

235

236

237

238

239

240

SAMPLE TYPES:

B = BAQ SAMPLE

ST = SHELBY TUBE $S = SPLIT SPOON SK = BULK SAMPLE

wasTanted to be representative of subsurface conditions at other Jocstions end times.

ole: quaMMummwmmmnmwmmmummw It is not
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BORING LOG
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w %%Jﬁ—g@w%fﬁw—?‘%‘%—; PROJECT NUMBER: 420-106 BORING NUMBER: 34M
POATLAND, OREION 07300 a2 i 13600 Pnomcr: LD“ Slz: N MCICI’ P
LOCATION: SE portuon Meier prop TOTAL DEPTH: 215 2 DIAMETER: 6 $/8 1o,
ELEVATION: appx. 13 ft. MSL DRILLING CONTRACTOR: Beck Environmental
METHBOD: Becker hammer dnil START DATE: 1/25/94 FINISH DATE: 12154
WATER LEVEL AND TIME: 170 @ 1125 1125 LOGGED BY: J. Lawes
SAMPLE DESCRIPTION
DEPTH | NO. AND ™ GRAPHIQ COMMENTS
() TYPE LOG Blow Counts
1 11027 === ——{SILT (ML) with some ELASTIC SILT (ML), brown, moist 2
2 [= —— —{soft. ir. sand, with roots and plant fragments in upper 6 in. 2
3 = . ~]plastic to very plastic (topsoil) 2
LSO IS SNSRI == pushed 7.5 feet ——5> 2
s 1102 —— = 5
6 T 2
7 -—— _ 2
8 St I - 6
S 3 SO WELL-GRADED GRAVEL w\ SILT (GW-GM), brown. maist | ~~ 17~~~
10 94M1 1116[7 055 med. dense 39
tl 020" SEOM 4
12 SK 5 42
13 47
14 50
A3 4
BT 39
17 0
13 67
19 49
20 50
21 86
22 93
23 .......... 55
24 pA
25 83
26 60
27 21
28 94M1 19
29 20-40' 18
30 SK 31
31 17
32 38
33 60
34 53
e T
37 13
18
39
40 1223 s 25
SAMPLE TYPES: B » BAG SAMPLE ST = SHELAY TUBE $S = SPLIT SPOON SK = BULK SAMPLE
fNot:. The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated. It is ool
warmanted o be representative of subsus{ace conditions at other locations and times.
Pagelof 6




BORING LOG

e 1ATFS NC
# %&ﬁ% PROJECT NUMBER: 420-106 BORING NUMBER: 34M;
TOTLAD PROJECT: Looe Star - Meier Property
LOCATION: SE pornon Meiet prop TOTAL DEPTH: 215 DIAMETER: 6 5/8 ;o
ELEVATION: appx. 13 8 MSL DRILLING CONTRACTOR: Beck Eaviroamental
METBOD: Becker hamumer dnil  START DATE: 1/25/94 FINISH DATE: 1727194
WATER LEVEL AND TIME: 178 @ 1125 125 LOGGED BY: J. Lawes
SAMPLE DESCRIPTION COMMENTS
DEPTH | NO. AND GRAPHIQ
TIME
(fty TYPE Blow Counts
41 14
42 = grades to ] 12
13 =~ Bl SILTY GRAVEL (GM), brown, wet, med. dense to dense, 29
4 g ~}tr. sand ] 31
45 1228 =L - 93
16 ~=={ grades 10 a 103
47 Z1SILTY GRAVEL wA SAND (GM) as above, sandier 45
43 ’ ] 97
19 | many large coboles & bowlders_ _______________ L __ 15
50 S WELL-GRADED GRAVEL wA SAND (GW), grey, wet, dense 180 h
Si D‘-c to very dense, tr. silt o 7
52 3 _ 65
s3 ] 122
54 ‘ — &
55 “{much sand - about 50% sand 62
56
57
58
59 94M1 ‘
60 30-90° . {WELL-GRADED SAND wA GRAVEL (SW), grey, wet, med. |
61 SK 'dense to dense, tr. silt o 23 I
62 3 . 19 ;
63 . 31 .
64 ] : - 23 ;
65 1305} grades to 21 !
66 JPOORLY-GRADED SAND wA GRAVEL (SP), grey, wet, med. 89
67 ]dense to dense, oce. boulders ] 64
69 3 _ 1
70 1315 56
71 ] 8s
72 — 5
73 - &
74 . 38
75 1320] 129
76 ] n
71 - 16 13 7
x =l
%0 {3350 ; 0
SAMPLE TYPES: B = BAG s,uuu ST = SHELBY TUBE $$ = SPLIT SPOON $K = BULK SAMPLE
Note: The log of subsurface conditions shown hercon applies only at the specific boring location and st the date indicated. It 13 not
warranted 1o be representative of subsurface conditions at other locations and times.
Page 2 of 6
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BORING LOG

Sy DAVID J NEWTON ASSOCIATES NG
a f%':’&.;'%:‘o".::? :cuueeu'-t§?y£%e!§ PROJECT NUMBER: 420-106 BORING NUMBER: 34M}
PROJECT: Lone Star - Meier Property
LOCATION: SE poruon Meie: prop TOTAL DEPTH: 2158 DIAMETER: 658 1n,
ELEVATION: appx. 13 ft MSL DRILLING CONTRACTOR: Beck Eavironmental
METHOD: Becker hammer dnll START DATE: 1725194 FINISH DATE: 1275
WATER LEVEL AND TIME: 178 @ 1125 125 LOGGED BY: J. Lawes
SAMPLE DESCRIPTION
DEPTH | NO. AND GRAPHIQ COMMENTS
TIME
) TYPE Blow Caunts
81 : 5
82 very dark brown ] %0
83 ] 183
34 94MI ] )
85 40-90' han ¢-
86 SK more gravelly g
87 ] 32
88 - Sgradeste ] 14
89 “%o ] WELL-GRADED GRAVEL WA SILT & SAND (GW-GM), ‘_:' Tt T
20 0 % brown, wet to maist, med, dense to dense 61
91 W 162
_______ 92 Ybecomes green to green-brown, cemented : 115
93 o 1°%
94 9aM1 ] 188
95 90-100° ] 180
96 SK 104
97 WELL-GRADED GRAVEL wA SAND (GW), brown to grey- | 32
98 7jbrown, wet, med. dense to loose ] 19
99 S ] 34
100 4"
101 R &
102 ] 1
103 oot . 39
104 94M1 agh) sandier, grades to o 7
105 100-110' SAWELL-GRADED SAND wA GRAVEL (SW), dark gold-browmn, 81
106 SK .| wet, dense to med. dense, tr. silt ___‘ 42
107 ] 55
108 _ 88
109 ] 60
110 S 109
111 s, }3 ;- JCEMENTED, WELL-GRADED GRAVEL wA SAND (GW), _ | 123
112 . 5,/43/#/;; v. dark green, wet very dense, cemented to well cemented | 180
13 (7% AShut down @ 1512 125 Dnilling @ 1220 1726 | 180
114 b 2’,’” 189
115 9aM1 1213 ,'55%* i;;
116 110-218' B0 & A ] -
17 SK r’//f%"/‘i I N b
(18 BVess ] 138
119 SO o 104
120 i357p 2 64K 100
SAMPLE TYPES. B = BAG SAMPLE ST « SHELBY TUBE $$ = SPLIT SPOON $K » BLLK SAMPLE
Note. The log of subsurface condittons shown hereon applies only at the specific boring location and at the date indicated. [t 13 not
wasranted to be representative of subsurface condiuons st other locations and times.
Page 3of 6
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Ay DAVID ] NEWTON ASSOCIATES 15C
w E:ﬁ;’g}%?ﬂglgsnfﬁ?éﬁ PROJECT NUMBER: 420-106 BORING NUMBER: 94M]
PROJECT: Lone Star - Meier Property
LOC/}TION: SE poruon Meier prop TOTAL DEPTH: 215 DIAMETER: 6 $/8 in.
ELEVATION: appx 13 R MSL _ DRILLING CONTRACTOR: Beck Environmeatal
METHOD: Becker hammer dnll START DATE: 125/94 FINISH DATE: 1727194
WATER LEVEL AND TIME: ITA @ 11251728 LOGGED BY: J. Lawes
SAMPLE DESCRIPTION
DEPTH | NO. AND COMMENTS
TIME
(f TYPE Blow Counts
:fi ] 103
22 ] 124
123 _ 180
124 ) 121
125 1303} sandier. less well cemented - 104
126 ] 85
12; N 95
12 98
129 N] . &9
130 N2 gravelly 93
131 N 11§
132 :: 89
..... 133 . _ 75
134 82
135 ‘Jvery weil cemented, dark grey-green 124
136 180
137 - 180
138 ] 180
139 94M1 ] 185
140 110-215° s 180
141 SK > Y7|single large (1.5-2 . min dimensions) vesicular basalt boulder | 180
142 #4500+ blows per foot from 14010 142 f. — 180
33 183
143 ' ] 11
145 122
146 148
147 - 180
148 ] 180
139 ] 165
150 89
151 132
152 ...: 180
1s3 ] 163
154 N 184
155 140
156 o 177
157 ; . 187
8 | | Z¢FAShut down @ 1600 1726 Drilling @ 903 1/27 - ::g
: 23 - 7 169
SAMPLE TYPES: B = BAG SAMPLE ST = SHELBY TUBE $S = SPLIT SPOON $K ~ BULK SAMPLE
Note: The log of subsurface conditions shown hereon epplies anly at the spesific boring location and st the date indicated. It is not
warmanied Lo be representative of subsurface conditions at other locations and tmes.
Page 4 of 6




BORING LOG

2y DAVID ] NEWTON ASSOCIATES (¢
CIVHL A GEOL AL EMGINEENI NG SEQ Ve .
R NS TS [PROJECT NUMBER: 420106 __{BORING NUMBER: s4M;
: PROJECT: Lone Sater - Meier Property
LOCATION: SE porton Meier peop TOTAL DEPTH: 215 DIAMETER: 6538
ELEVATION: appx 1JA MSL  DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hammer dnil START DATE: 1725/94 FINISH DATE: 1727/94
WATER LEVEL AND TIME: TR @ 1125125 LOGGED BY: 7. Lawes
SAMPLE DESCRIPTION COMMENTS
DEPTH | NO. AND GRAPHIQ
Tvp TIME
&) £ Blow Counts
161 S
X 180
162 QY sandy, greyer, weakly cemented — $3
163 — v
1o4 ] 108
165 R N 134
166 SRRy #rey-green to dark green, well cemented 155
167 ] 120
168 — 180
169 N ] 91
170 S weakly cemented ] 93
171 104
172 POORLY-GRADED SAND wA GRAVEL (SP), very dark green, 55
LT T r{wet, med. dense fine to very fine sand 57
174 e ] 37
175 1006k {making great amounts of water - sand washing out of sample | 16
176 2
177 : 57
178 ] 34
179 94M1 ] 16
180 110-215 0
181 SK | 28
182 ] 27
(83 ] 4
184 7 a1
185 72
186 ] 4
187 ] 7
188 o 81
189 s #1CEMENTED, WELL-GRADED SAND wA GRAVEL (GW), o 140
190 “dvery dark green, wet, very dense, u. silt, weil comnented, 184
191 / less water ] 180
192 ) 1 180
193 ] 180
194 ] 180
195 180
196 ] 125
197 N2 ] 180
R =
200 11268087 34
SAMPLE TYPES: B = BAG SAMPLE ST = SHELBY TUBE $S = SPLIT SPOON SK = BULK SAMPLE
Note: The log of subsurface conditions shown hercon spplies only at the specific boring locauon and at the date indicated. Risoot
warranted (o be representative of subsurface conditions st other locations and times.
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BORING LOG

DAVTD J. NEWTON ASSOCIATFS. INC.

e
a CAL & GEOLOGIC . ENGHNEERING SERICES
130 Fw 1 1Te ave w8 B TE 408 ) 267708

SOATLANG. Sax 503 X978
LOCATION:

PROJECT NUMBER: 420-106

BORING NUMBER: 94M1

PROJECT:

Lone Star - Meier Property

SE portion Meier prop.

TOTAL DEPTH: st

DIAMETER: 658 in

. GRECOM ST
ELEVATION: appx. 13 ft. MSL

DRILLING CONTRACTOR:

Beck Environmental

METHOD: Becker hammer dnll

START DATE: 1725794

FINISH DATE:

WATER LEVEL AND TIME:

1TR @ 1123 125 LOGGED BY:

127194
J. Lawes

SAMPLE

DESCRIPTION

COMMENTS

DEPTH | NO. AND
() TYPE
201

302
303
204

TIME

Blow Counts
58
61

03 WELL-GRADED GRAVEL w SILT & SAND (GW-GM) dark |

19
180

1u771

M1
110-215
SK

N darkgeen.wet. med. dense to dense, cemented: very
Qs Ily, grades between (SW ) and WELL-GRADED GRAVEL

RN W SAND (GW), as above but dense to very dense
T PRNR

TD@ 215 R at 1204
127194

o

240

S — .
SAMPLE TYPES: B = BAG SAMPLE ST - SHELBY TUBE $S « SPLIT SPOON $K = BULK SAMME

Note: The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated. [t is not
warranted o be representative of subsurface conditions at other locations and times.
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BORING LOG

& D@Y’gfggg&?ﬁcgw‘“ PROJECT NUMBER: 420-106 BORING NUMBER: 94M2
SORTLAND, OREAON $7204 oL W) Ik PRomcr: Lom Su[ . Mclef
LOCATION: SW portion Meier prop TOTAL DEPTH: LIS R DIAMETER: 6581w
ELEVATION: appx. 36 & MSL DRILLING CONTRACTOR: Beck Environmenta)
METHOD: Becker hammer dnil  START DATE: 12894 FINISH DATE: 131/94
WATER LEVEL AND TIME: "R & 1038 1128 LOGGED BY: ] Lawes
SAMPLE ‘ DESCRIPTION
DEPTH | NO. AND GRAPHIG COMMENTS
T™ME |
(fty TYPE i LOG Blow Counts
Ll 949}— —= JISILT %\ GRAVEL (ML), brown, maist, bard, . sand, low 5
2 . T —2plasticity, subangular to rounded gravels to 3 in. max. (upper | 18
______ 3 = ——6 in. topsail) ] 65
3 i 4
5 il —— ] 63
6 = %
7 e ——— ] 59
L A gl ] 69
9 -1 ] 4
10 1005 "'—‘ — 91
11 o5 2P WELL-GRADED GRAVEL w SILT & SAND (GW-GM), brow | 45
12 ng;:b;q;; damp, med. dense (o dense, occ. boulders to >10 in. max | 53
..... i3 S350 K _ 38
14 O (1 57
05 I0od] ] 92
16 (P . 41
17 50
18 : 84
19 94M2 ] 93
20 0-50'/60-80 50
21 SK ] 78
22 _ 91
23 ] 63
24 ] 27
25 161
26 167
27 - 58
28 ] 51
29 _ 82
30 85
31 ] 99
32 e e R o o e e ———m = . A
33 . _ 29
34 oy  med. dense, much pea gravel, occ. cobbles o 8 in. max, | 43
35 o silt 26
36 ] 17
37 becomes wet - 15
38 _ 8
39 _ &
30 51
SAMPLE TYPES: B = BAG SAMPLE ST = SHELBY TUBE S = SPLIT SPOON SK = BULK SAMPLE
Note. The log of subsurface conditions shown hereon applies anly at the specific boring location and at the date indicated It is not
warranted to be representative of subsurface conditions st other locations end tmes.
Pagelof 4
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BORING LOG

ity DAVID ] NEWTON Assecia™s
d f:':f}&:‘.f%}f&‘c:?: ;5“-:?%'2"':6 2T PROJECT NUMBER: 420-106 BORING NUMBER: 94M2
PROJECT: Lone Suar - Meier Property
LOCATION: SW poruon Meter zrap TOTAL DEPTRH: 135 & DIAMETER. 6 5% 1n —
ELEVATION: appx. 36 1 MSL DRILLING CONTRACTOR: Beck Eqvironmenal |
METHOD: Becker hammer dnil  START DATE: 128/94 FINISH DATE: 1731794
WATER LEVEL AND TIME: TR 1038 128 LOGGED BY: ] Lawes
SAMPLE DESCRIPTION )
DEPTH | NO. AND 'GRAPHIQ) MMENTS
TIME
(fH TYPE L Blow C
= ounts
a1 RN T
42 K =9 2574 — 24
TN Qe o s
13 Rias .63 interbeds of SILT (ML) or SILT A GRAVEL (ML), grey. morst 19
4 94M2 £~ G5 Qfirm to hard, mod. plasticity, tr. sand - 3
: fooeny o
15 [0-50'/60-80 l_Oi‘_; o2\ 16
46 SK RAGIES
b 8Y ] 41
17 te oA %
48 v e = SILT (ML) | grey, moist to wet, hard, mod. plasticity, occ. 17
49 o —— —{ gravel, T, sand 14
L0 1032 ———4 7 6
31 S epenlngaien 3
32 =1 N 7
53 ———=d .
. B upupd —
54 94M2 [ —— =|becomes damp 16
55 50-60" {010 S——— - 11 E
56 SK P —— - 12 i
57 ey |
58 “TYSILTY GRAVEL # SAND (GM), grey, damp to wet, med. 72 |
59 -]dense to dense ] 80 ‘
80 49 ‘5
sl — B 105 ;
62 Sy ] 180
63 om B 86
&4 \ Dovars __ 180
65 1120[ =TS grades to 180
66 oy WELL-GRADED GRAVEL w\ SAND (GW), bronze-brown, _| 28
67 wet, dense 10 very dense, tr. silt ] 37
68 ] 60
69 94M2 ] 145
70 0-50'/60-80 1133 125
71 SK | foUssss g 65
72 - 59
73 ] 50
7i B 8
75 1141 102
76 ) — 70
17 ] 63
78 . 77
% ; - 92
30 [BEIYISY 31
SAMPLE TYPES: B = BAG S AMPLE ST » SHELBY TUBE $$ « SPLIT SPOON SX » BULK SAMPLE
Note: The log of subsurface conditions shown hereon spplies only st the specific boring location and at the date indicated. [t13 not
warranted (o be representative of subsurfice zonditions at other locations and times.
Page 2 of ¢
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e DAVID | NEWTON ASSOCIATES (NC
‘ i ot [PROJECT NUMBER: 420106 BORING NUMBER: 94M2
PROJECT: Lone Star - Meier Propernty
LOCATION:  SW poruon Meier prop TOTAL DEPTH: 138 f DIAMETER: 653 un
ELEVATION: appx. 36 ft. MSL DRILLING CONTRACTOR: Beck Environunental
METHOD: Becker hammer dn!l  START DATE: 1/28/94 FINISH DATE: 1/31/94
WATER LEVEL AND TIME: 3R @ 1038 1728 LOGGED BY: J. Lawes
SAMPLE DESCRIPTION
DEPTH ] NO. AND GRAPHIQ COMMENTS
TIME
(" TYPE Blow Counts
81 : 18
82 %4© AYe§traces of brown (weathered?) cement = 23
83 o< — 31
84 i T _ %
85 o~g Y tbecomes weakly cemented, brown '_ 8
85 ] 57
87 _ 116
88 180
89 7 X
%0 118
91 -'. 103
92 X3 Shut down@ 1239 1728 Dniling @ 925 1731 7 77
,,,,, 93 . ] 154
94 ACEMENTED, WELL-GRADED SAND wA GRAVEL (SW), 180
95 ' /’ ‘.- brown o bronze-brown, wet, very dense, well cemented, tr. silt | 180
2 o — 180
97 | 180
98 _ 180
99 94M2 N 50A zd _ 180
100 80-135 1009 L:é;;ﬂr‘ 120
101 SK e el ] 180
102 D, 258, becomes less well cemented B 180
103 > N 134
104 ] 147
105 &s
106 ] 121
107 I 178
108 116
109 AS7{ POORL Y-GRADED SAND wA GRAVEL (SP), bronze-brown, _| 33
110 wet, med. dense 10 dense. tr silt, occ. cement 3
11t . 165
112 _ 22
113 — 23
114 17
11s N \ CEMENTED, WELL-GRADED SAND wt GRAVEL (SW), 90
116 brown, occ. grey-brown, wet, dense to very dense. cemented :gg
117 -
118 B 67
119 - 162
120 : > 180 —
SAMPLE TYPES. B = BAG S AMPLE ST = SHELBY TUBE SS = SPLIT SPOON SK = BULK SAMPLE ;
Note: The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated. [t1s not
warranted to be representative of subsurtace conditions at other locations and tumes.
Page 3 of 4




BORING LOG

v
¢

DAVID ]. N
d CIViL & CROLOX

24 T 13T ave
NANO ORRCOE $F

EWTON ASSOCIATES. INC.

GIC AL, EMNGIMEENING SENVICES
e s ¢

ANTE 0
208

Fal S8 278

PROJECT NUMBER: 420-106

3l

BORING NUMBER: %M

PROJECT:

Lore Star - Meier Property

LOCATION:

SW particn Meter prop.

TOTAL DEPTH: 135

DIAMETER: 6 5/8 10

ELEVATION:

appx. 36 ft. MSL

DRILLING CONTRACTOR:

Beck Environmental

METHOD:

Becker hammer dnil

START DATE: 1728/94

FINISH DATE:

WATER LEVEL AND TIME:

37R. @

1038 1/28 LOGGED BY:

1731/94
. Lawes

SAMPLE

DEPTH
(R)

NO. AND
TYPE

TIME

GRAPHI

DESCRIPTION

COMMENTS

121

122

123

124

1S

1106

well cemented, very dense

Blow Counts
43
67
148
163
{9l

126

127

94M2

128

80-140°

129

SK

130

i12af

188
123
97

180
122

131

132

133

133

135

180
180
141
180
183

136

137

138

139

140

TD @ 135 ft at 1142
1731/94

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

SAMPLE T

——y
YPES:

B = BAG SAMPLE

ST « SHELBY TUBE $S = SPLIT SPOON

SK = BULK SAMPLE

Note: The log of subsurface condiuons shown hereon applies only at the specific boning location and at the date indicated. Itus not i
warranted o be representative of subsurface conditions st other locations and times.

129

Page 4 of 4

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BORING LOG

o DAVID J. NEWTON aASSOCIATES v
CEm schosnca agritine Strueys  [PROJECT NUMBER: 420-106 BORING NUMBER: 94M3
SORTLAmE. DREQ0N $7104 fAX M0 1IN PROJECT: Lone sw - Mca
LOCATION: W side Meier prop TOTAL DEPTH: 1S ft DIAMETER: 653 o
ELEVATION: appx. 39 R MSL DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hammer dnii START DATE: 1731/94 FINISH DATE: 2194
WATER LEVEL AND TIME: TR @ 1521 1131 LOGGED BY: ] Lawes
SAMPLE DESCRIPTION
DEPTH | NO. AND COMMENTS
£19] TYPE Blow Counts
1 SILT (ML), black, moist, soft, root hairs (topsoil) 3
2 > s 0 WELL-GRADED GRAVEL wA SAND & SILT (GW-GM), grey 1
,,,,,,,,, 3 S, ¢jbrown, damp, med. dense to dense 7 48
! - 58
..... 5 -
. 6 1 7
7 I
3 ] 106
2 B 108
_____ 11 _ -
12 “H less silt N 2
3 R 49
Y _ s
BE B 58
16 ] 58
‘7 . 54
13 B 43
19 94M3 | 43
20 0-50' 13
21 SK ] 54
22 35
S I “-_: 5
24 ] 32
25 25
26 ] 24
27 1 18
28 , 15
29 7 16
30 22
51 1 35
32 ) 3
1 _ 16
O I _ 13
3$ ] 16
36 ] 10
12
gz _— j 10
39 ?
40 15261+ 14,
SAMPLE TYPES: B = BAG SAMPLE ST = SHELBY TUBE 5S = $PLIT SPOON $K = BULX SAMPLE
Note: The log of subsurface conditions shoun hereon applies only st the specific boring lecation and at the date indicated. [t s oot
warranted (o be representative of subsurface conditions st other locations and times.
Page 1 of 3
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BORING LOG

131

e DAVID ] NEWTON ASSs0CATES NG
a 2‘:\: '&3’3‘?&:}:’.:‘}?3“': §ﬂ:"::e.; PROJECT NUMBER: 420-106 BORING NUMBER: 94M3
PROJECT: Lone Suar - Meier Property
LOCATION: W side Meier orop TOTAL DEPTH: 118 DIAMETER: 65/8 1o
ELEVATION: appx. 39 & MSL DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hamr?fr dnpll START DATE: 1731/94 FINISH DATE: 2194
WATER LEVEL AND TIME: TR @ 1521 13l LOGGED BY: 1. Lawes
SAMPLE DESCRIPTION COMMENTS
DEPTH |NO.AND| __ - |GRAPHIG —
(:\l) TYPE égg? Blow Counts
. P % Qo — 13
42 e Efgbo' s P 33
43 . P80 JPOORLY-GRADED GRAVEL w\ SAND (GP) greybrown |~ 2§ =~~~
44 94M3 o Zgog."_&;g wet, loose to med. dense, much pea gravel, oce. gravel ] 3
45 0-50' 152785978 Cal>4 in max. dimension 3
o, e
e — rasge m
"9 Q’_é' R 8
48 SR - 21
L .
49 N 17
50 13531 Bot, o 0] - 20
s %55’;,%& . 15
32 [ \ES o ] 24
53 . Cgoﬁ,?ycf Shut down @ 1533 1/31 Dnilling @ 851 21 _ 23
sy e - 13
55 HOP B o0 16
56 1298 Q;}m L 30
57 -OJOQQO 27
58 s . ..B___.
59 P&;‘Qé»ﬁ WELL-GRADED GRAVEL wA SAND & SILT (GW-GM), 20
60 916 :i»:t{-;“:'oi‘ brown to grey-brown, wet, med. dense t6 dense 60
61 _ 180
..... 62 - lw
63 - 12
64 94M3 ) ] 14
65 50-100' 34
66 SK — 33
67 | 145
68 ] 52
69 50 a oo — 31
70 1003 %S e 83
71 o - 1S
77 5 — 70
73 Ao . 71
T3 c; feth L 47
73 10108502 s
76 130gez: — 35
77 55 g e — 36
78 ) BSOS - "
79 { P e 81
[ oQR -
% 1020223230 85
AT — : .
SAMPLE TYPES: B » BAG SAMPLE ST = SHELBY TUBE $§ « SPLIT SPOON SK = BULK SAMPLE
Note. The log of subsurface canditions shown hereon applies only at the specific boring location and at the date indicated. [t 1s not
warranted (o be representative ol subsurtace conditons at other locations and times.
Page 20f3
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i DAVID ] NEWTON assnciat=s o~
W SoSErTeET - ETon PROJECT NUMBER: 420-106 BORING NUMBER: 54M3
LARG OAEIGDw ITI06 EC IR VIR { iad 1) -
PROJECT: Lone Star - Meier Property
LOCATION: W side Meier prop TOTAL DEPTH: 118 . DIAMETER: 653 o
ELEVATION: appx. 39 R MSL DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hammer dnll START DATE: 173194 FINISH DATE 194
WATER LEVEL AND TDME: TR @ 1521 3l LOGGED BY: ] Lawes
SAMPLE DESCRIPTION COMMENTS
DEPTH | NO. AND TME GRAPHIC
(y TYFE LOG Blow Counis
81 x.7emuch sand - aimost WELL-GRADED SAND #A GRAVEL 135
82 45(SW), similar to above - o
83 2 :: 0
84 &0
85 — 61
80 — 52
87 —_ 68
Lid 77
89 94 M3 ] 114
90 50-100' - 58
L K ] 35
92 _ 36
223 . _ 24
94 B 59
------ 23 69
.98 ] T31
97 Y Brey (0 grey-brown, wet, dense to very dense, cemented - 78
98 % to weakly cemented —_ 104
99 3 _ 53
100 119
1ol 7] 85
102 . 20
103 — 1
104 K] becomes green to grey-green L 76
105 R 73
106 Sagy very green ] 88
107 NS ] 173
108 94M3 ] 69
109 100-118' . 78
110 SK e .33
11 N well cemented . ti
112 N i 7%
113 - 156
113 _ 87
115 121
116 ] 110
17 _ 37
118 188 A
119 TD @ 1888 at 113) - |
120 2194
SAMPLE TYPES, B = BAG S \MPLE ST = SHELBY TUBE $S = SPLIT SPOON 5K = BULK SAMPLE
Note: The log of subsurface conditions shown hereon applies only ot the specific boring location and at the date indicated It is not
warranted 10 be representatve of subsurtace conditions at other locations and nes.
Page Jof 3



BORING LOG

i
ﬁ'g %%E&E’Ln_'; PROJECT NUMBER: 420-106 BORING NUMBER: 9%4M4
PLATANG MARO0m b1y i PROJECT: Lone Siar - Meier Property
LOCATION: NE poruion Meier prop TOTAL DEPTH: 145 0t DIAMETER: 6 53 o
ELEVATION: appx. 27 & MSL DRILLING CONTRACTOR: Beck Environmenia)
METHBOD: Becker hammer driil START DATE: 2194 FINISH DATE: 2294
WATER LEVEL AND TIME: TR @ 15075194 LOGGED BY: 1. Lawes
SAMPLE DESCRIPTION
DEPTH | NO. AND COMMENTS
(f) TYPE Blow Counts
1 WELL-GRADED GRAVEL wA SAND (GW), brown, moist, 3
AAAAA 2 loose 10 med. dense, tr. silt. rounded gravels to > 4 in. max. | 37
3 dimensions 2
3 7 17 a
s o
6 _ 10
7 ] 18
8 _ 37
9 N 49
10 48
u 0 /Jbecomes grey-brown o 58
d2 — 57
13 63
¥ k% " 59
““““ % [34g, 50, ] 47
s r e 13
17 S ] 44
18 £50; _ 56
19 9aM3 150052 - 56
20 0-50' g 48
21 SK 0 81
22 TS ) 52 |
23 o b - % ]
24 15031.2°¢ ] 59 !
15 “P% 67 |
26 — ¢ 38 l
27 31 |
53 12 !
29 11
30 9
1 10
33 22
33 29
5 ] 21
35 13509( 8
36 " - 7
37 | 12
3% ] 15
T R — ]
40 1515
SAMPLE TYPES: B = 4G SAMPLE ST = SHELBY TUBE $S = SPLIT SPOON SK = BULK SAMPLE
Note. The log of subsurface conditions shown hereon applies only ot the specific boring location and at the dste ndicated. It is not
warranted to be representative of subsurlace conditions at other locations and times.
Pagelof 4
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BORING LOG

My DAVID ] NEWTON aSSOCIATES NG
o e i g e e seRuCEs  |PROJECT NUMBER: 420-106 BORING NUMBER: 94M4
POATLAMD O 17701 fan Wil L2eTen
PROJECT: Lone Sur - Meier Property
LOCATION: NE portion Meier prop TOTAL DEPTH: 145 A DIAMETER: 658
ELEVATION: appx. 27 & MSL DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hammer anlt  START DATE: U194 FINISH DATE: 3793
WATER LEVELAND TIME:  2°R @ 1507 Y1/94 LOGGED BY: T Lawes
SAMPLE DESCRIPTION
DEFTH | NO.AND| . |GRaPHI] COMMENTS
@) TYPE LG Blow Counis
41 e’ i 5
. I B S :a::i.: . X
43 [ — ’
i1 94M4 E—TEEG — .
45 0-50' 1514} — 8
16 SK - - 8
47 — 5
38 ] 12
2 ] 10
30 ~ 13
st ] 33
| 30
S ety i . 33
=3 12
[ T — —JSILT (ML) light grey Wk brown morling, weL soft. U sand. low 3
I e moeed MO, plasticity ) 3
piplin ] 5
- ] 5
S4M4 p—— ] 10
50-70' 1529 T~ 7
SK » 8
; SILTY GRAVEL wA SAND(GM), grey. wet, loose to med. 15
~ dense - 21
i3
- 14
i e PO PNUIIRUIDEN ARNPIS + AR
67 ;a5 WELL-GRADED GRAVEL WA SAND (GW), grey-brown, 24
68 23 %5 wet, med. dense to dense, . silt - almost 50% sand _ 22
69 S ' . %6
70 1538 Loy - 52
7 I'e — 3
72 WELL-GRADED SAND wA GRAVEL (SW), grey to grey- 30
73 dbrown, wet, med. dense, U silt - 37
74 9IM4 i : . 39
78 70-120' 1547P. 39
6 SK _ 27
i 4 3
78 —_
19 : _ 19
80 1553 3o
SAMPLE TYPES: B » BAC SAMPLE ST « SHELBY TUBE S$S = SPLIT SPOON $K = BULK SAMME
Note: The log of subsurface conditions shown hereon applics only at the specific boring locstion and at the date indicated. It i3 not
warranted to be representative of subsurface conditions at other locations and times.
Page2of 4
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BORING LOG

135

w e PROJECT NUMBER: 420-106
.mn-wgv;::;:."gg.uu' " Eiit:' : BORING NUMBER: 94M4
) PROJECT: Lone Star - Meier Property
LOCATION: NE portion Meier prop TOTAL DEPTH: 145 DIAMETER: 6 /8 in
ELEVATION: appx. 27 A MSL DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hammer dnil  START DATE: 2/1/94 FINISH DATE: 2294
WATER LEVEL AND TIME: TR @ 1507 2194 LOGGED BY: J. Lawes
SAMPLE DESCRIPTION
DEPTH [ NO. AND ™ GRAPHIC COMMENTS
(R) TYPE LOG Blow Counts
st | IPOORL Y -GRADED SAND ™ GRAVEL (SP), grey (6 grey- 3
82 brown, wet, med. dense, u. silt much gravel (40-50%) : 2
83 20
_______ 84 hut down @ 1556 /1 Drilling @ 834 22 _] 3
85 834 ; 35
86 57
87 T 68
...... 88 3 SO
89 very dark brown, < 30% gravel j 38
[+¢] 851 3 75
91 96
93 - ss
) 93 _'_ 37
95 $39 1o
96 - 3
97 112
98 _ 47
99 94M4 - 71
100 70-120' 922 75
101 SK ] 118
102 arge boulders . 180
103 ] 180
104 7 180
105 930 120
106 ] 147
107 T 180
108 . 97
109 29
110 1019 46
111 — 8
112 o 117
113 Gy traces of cement, brown (weathered?) e 180
114 —_ 180
i1s 1027 141
16 . 126
TE 2 A S | 180
13 . 162
15 X ] 124
120 1047 KNS $3
SAMPLE TYPES. B~ BAG SAMPLE ST = SHELBY TUBE $S = $PLIT SPOON $K = BULK SAMPLE
Note: The log of subsurface conditions shown hereon applies saly a1 the specific boring location and at the date indicated. Itis not
warranted to be representative of subsurface conditions at other locations and times.
Page 3 of 4
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BORING LOG
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surny DAVID J. NEWTON aSSOCIATES, INC
@ Toioiearraereznen  |PROJECT NUMBER: 420-106 BORING NUMBER: 54M4
RIS oRecom M e |PROJECT: Love Star - Meier Property
LOCATION: NE poruon Meier prop TOTAL DEPTH: 145t DIAMETER: 653 in
ELEVATION: appx. 27 At MSL DRILLING CONTRACTOR: Beck Environmental
METHOD: Becker hammer dnll START DATE: U194 FINISH DATE: 2294
WATER LEVEL AND TIME: 7@ 1507 /194 LOGGED BY: ] Lawes
SAMPLE DESCRIPTION COMMENTS
DEPTH | NO. AND T™E GRAPHI(
(ft) TYPE LOG Blow Counts
121 grads_u;__i 27
LY 22 N S A CEMENTED, WELL-GRADED GRAVEL s SAND (GW), 3t
123 oY grey-brown, wet, med. dense, weak cement, much pea gmvel._‘ 3s
124 SRRy oce. boulder - 19
125 1048 X ™ 10
126 30
127 ] 47
128 7 12
129 9aM4 AR - 92
130 120-145 1057 RN 1 36
131 SK 75
132 - 32
133 i 82
134 PR B 73
135 1101 foddawkh]better cemented, dense 78
136 AR B 95
137 - ] 94
138 _ 16
139 AR 97
140 11197 /a7 3well cemented, very dense 180
14 ” 180
I T I <72 7 < 180
143 - 180
i i _ 180
145 180
146 TD @ 145 at 1256 _
147 2294 ]
148 e
149 —
150
151 o
152 —
153 —
154 —_
155
156 —
157 P
158 —
159 _—
160 .
SAMPLE TYPES. B~ BAG SAMPLE ST - SHELBY TUBE $S = SPLIT SPOON SK - BULK SAMPLE
Nate: The log of subsusface conditions shown hereon applies only st the specific boring location and at the date indicated. It i3 not
wasranted to be representative of subsurface conditions st other locations and times.
Page 4 of 4
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Monitoring Well No. P-1
PROJECT: Lone Star Northwest Pit E OATE: 3-31-93 LOGGED BY: Jonn Lawes
EQUIPMENT: Mitsubishi tracked ercavator HOLE DIA. 48 n. SAMPLER: none
INITIAL GW DEPTH: 4 ft. FINAL G 4 1. HOLE ELEVY.. 9.2 1. uS_
w L] .
21 < w| 2
41 o = (2l a WELL CONSTRUCTION
DESCRIPTION < 'i‘ Q. x — OETAIL
%] x u gl
O % a ial X
@ T <
> 5 %)
Lothing Metal W
) Cao
e rF T
N ) & o!
POORLY -GRADED GRAVEL with S Y T o)
SILTY SANQD, brown, loose ta nadm LstN R‘ULTFON LOG S ) & "c
wet. Cobbis to 10 inches marimum dinension L (5 iy s ol &
- ' . : q
. o b o
S 2]
b q )4
o o
le B
o o {4 Nabve Sal Backfil
qd .9
© =]
q )9
o o
d )9
o o
oc ) ;vga Sch.40 Blank
g )q
o} o3
g -
o <]
9 g
o o
* = Sch. 40 Hand —sawn
. E Sicttedg PYC
’ g 4 =} e S
Bottonm af Hole at § feat - <
10
-1
12 —
13
b~ 14 =
15
Notes: Pr :;c_t“:o.
DAVID J. NEWTON
ASSOCIATES
INCORPORATED poge 1ol 1
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PROJECT: Lone Star Northwest PIt E
EQUIPMENT: MitsyDishi tracked excavator
INITIAL GW DEPTH S f1.

DATE: 3-3+-93
HOLE DIA.: 48 in.
FINAL GW: § f¢.

Monitoring Well No. P-2

LOGGED BY: John Lawes
SAMPLER: none
HOLE ELEV.. 8.4 1. MSL

(%24 Q .
(2 3 r w g
OESCAIPTION g2 5|3 u WELL cggTsI?Lucnw
n | F w g &
Q b =] I =
L - <
31§ 0
Locking Metal wei)
TR 0 .
PQOALY-GRAOED GRAVEL with SILT ta COBBLY SP |+ b o;: v
SILTY SANG, brown, i0ose t0 nediun dense, maist to . ) O q
wet. Cobbles ta 12 nchas marnun dimension R 5058 R B q' ,
i i S t’] 3 id
. H o ic
B2 B
R 3 ). "G
ool h o o
* - el 3 ). G Q 3
R S i o o P+ Native Sail Backtit
B 5o T b d ) d
o o o
b yd ).d
R 2 i ol b
bl J b d Vg
& o1 b
Cofiet- 5 ARS 2 " da. Sch.40 Blan
R O g - PVE
00 q )9
M 2% c{ P
s bdE g )d
T 21 b
b 4 K X
" ofer o ©.
T - L9 S
- . L 8 — WY
': -G
» |0 -
Bottom at Hole at 10 teet - L
L 11 —
[- -
L 12 —
13 -
- 14 —
15
Notes: Project Na.
DAVID J. NEWTON 420-104
ASSOCIATES .
INCORPORNATED Page | 0
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Monitoring Well No. P-3
PROJECT: Lone Star Northwest Pit E OATE: 3-3+93 LOGGEQ 8Y: John Lawes
EGUIPMENT: Mitsubishl tracked ercavator HOLE DIA. 48 in. SAMPLER: none
INITIAL GW DEPTH: 1 1. FINAL GW: 11 ft. HOLE ELEV.: 8.0 1t. MSL
[7;] (e}
‘2 9’ T W ?‘!
w
DESCRIPTION 3|23 |E 4 B AR TIoN
%) & W g %
812|513 3
5| & n
- Locking Metal weii
- 0 — | Cao
SILT with COBBLES AND BOULCERS to SILTY GM S o B
GRAVEL, brown, loose to mediun dense, adst to wat. o 4
Boulders to 7 1eet meximun dimension | o] B
- - od c
L, ;,_d q
S SRS
[ 3 .S S
| d }g
o] B
L 4 Ld :;‘F
| 4 LS
5 ] EGe— rative sat Backrs
L .. }.d g
o ]
-6 — 1S ot = ga scn.adiBiank
: ¥ PVl
L4 AEX
=] -
-7 SHs
L q }¥dq
o o,
L § —
9
o $0 Sci 40 Hand-sawn
Siotted PYC
1t —
Bottan af Hole at if teat S
- ]2 —
13
b 14
|15
Notes. Praject :|°'
DAVID J. NEWTON 420!
ASSOCIATES
INCORPORATED Pege 1ol !
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Boring Log No.‘ P-4

PROJECT: Lone Star Northwest Pit E OATE: located 3-31-93 LOGGED BY:
EGQUIPMENT: unknaown HOLE OIA.: unknown SAMPLER: none
INITIAL GW DEPTH: 21 ft. FINAL BW: 21 ft, HOLE ELEV. 27.0 ft. MSL
a8 s
<lalzlyz
DESCRIPTION o121 |5 W REMARKS
5] a W 1&gl o
[$] < Q |nl E
Q| g <«
> a [72]
0
This plezometer was located by ONA on March 34, b .
1893. No exploratory boring or plezometer L 4
construction details are known L ]
A 2-in. diam. PNC ~
t— 5 —l Knewn na wel detais
- 4
— 10
™ -
i N
- 15 -
—20— T
|25 ]
30 -
Botton of Pmzometer at 34 teat =35
40—
hed § —
. <
50 —
Notes. Pr::oc_t '&M.
DAVID J. NEWTON
ASSOCIATES
INCORPORATED pope fof ]
141
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Monitoring Well No. P-5
PROJECT: Lone Star Northwest Pit E DATE: 3-3+-93 LOGGED BY: John Lawes
EQUIPMENT: Mitsubishi tracked excavator HOLE OIA.: 48 in, SAMPLER: none
INITIAL GW DEPTH: § 1. FINAL GW: § 11, HOLE ELEV.: 7.2 ft. MSL
w| o
2 e T w g WE
s -l
DESCRIPTION o % = g w LL cggfl'lnucnm,
n | £ w | & L
g« 9 |n| X
E @
Lockhg ety weir
e ) M » Cao
SILT with COBBLES ANG BOULDERS to SILTY GM - 4 4 9
GRAYEL, madiun brown, 10032 t0 nedium dense, aaist, d
Cobbies to 8 Inch mum gl ion -1 - . ,
L 4 'o X H
L 2 L, ‘-'
L yqd )4
4 A A
q )
~ 3 :: o_c
L A o‘,C BC
L LJ L 4 i‘f c
GP [*.°. ] P
POORLY-GRADEQ GRAVEL, medun brawn to mediun (R S ANA
gray, icase, wet, sides caving below 4 feet. Cabdles . . .
to 8 inches max. dimensian. R .9 o.d — Native Sl Bacafit
il | ¢ 4
P -
R e Qc [ da Scnao Blane
- LCL ya b
£l * - ¢ °
R . . o7 -
‘elel-8 - Sch. 40 Hand—sawn
c.t. Siotted PYC
LY. 9 - e— Sand
Bottom of Hole at 8 feet 3 E
- 10 —
- 11 —
L 12 -
L
- 13 —
L 14 —
f— {5
Notes. Project Na.
DAVIO J. NEWTON 420-104
ASSOCIATES
INCORPORATED : Poage laft
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Monitoring Well No. P-6

PROJECT: Lone Star Northwest Pit € DATE: 4~5-93 LOGGED BY: John Lawes
EGUIPMENT: Truck-mounted MHollow-stem Auger HOLE DIA. 10 In. SAMPLER: none
INITIAL 6% OEPTH: 10 1t FINAL GW: 10 1t HOLE ELEV.: 10.0 ft. MSL
[74] [&]
SISl z(y 2 WEL
—
DESCRIPTION S| 21 § W L ngﬂaucnw
w | F u |%| T
Q < [=] 7 =
@ | z <
5| & 7]

Weena— LOCRING Metal wel
Lan,

SILT with GRAVEL, dark brown, maist, firs ta stiff,
roats and raunded Qravels and cobbles to 4 Inches
nazinua dimension

—— — —— — ST r— — —— —— — —

WELL-GRADED GRAVEL with SILY, brown, naist to Gw
wet, nedun dense

eF
T O p—r——
I L) r' ' T
“w N - a
l 4 i L ' i

A

CLAYEY GRAVEL, grey-brown, wet, medun denss

[
b
|
"
t .3
b b
n -
*n be
S5
LY L3
b P
!‘ x‘
P“ [ »
P %
EER
E = Bentonite Seal
l‘ l‘
P e 3
-
AR
x - 7 da. S5ch.80 Blank
» « Ve
x e
L »
> [
E <
L —————

5% b

pe—- 10320 Sand

Sch.80 Hand—sawn

Siotted PVC
Bottanm of Hale at 20 feet
Notes. Project No.
DAVID J. NEWTON 420-101
ASSOCIATES
INCOARPORATED Pege 101}
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Monitoring Well No. P-7
PROJECT: Lone Star Northwest Pit E OATE: 4-5-93 LOGGED BY: John Lawes
EGUIPMENT: Truck-mounted Hollow-stem Auger HOLE OIA.: © in. SAMPLER: ncne
INITIAL GW DEPTH: 0 ft. FINAL GW: 10 ft. HOLE ELEV. 1.7 tt. MSL
(7] o .
wl| o g
=lal =14 2 WELL CONSTRUCTI
DESCRIPTION Sl - - oeTALL O
w | F w gl &
g | % | 9 | =
D | = <
318 *
o — l{;‘fw wetal wel!
SILT with GRAVEL, dark brown, moist, firm to stift, HL L N 1]
roats and roundad gravels and cobbles to 4 inches GM L 1 ol
natimun dimensicn L h
- 4 4 b
e 2 1 [
BN | 1L
WELL~GRAGED GRAVEL with SILT, brown, moist to kel b
wat, :edum dense . L »
. =3
el ]
- b
Pt o3
x’d 3
3 o o Bentorite Seal
: 4 4
b x‘
[x X
Ix h = 2 da. Sch80 Blarm
X L PVC
X 3
« b
Pt 3
. b b
-
be— 10220 Sang :
1
[
i
i
i
i
{
SchB0 Hang-sawn
Siotted PYC
Bottom af Hole at 20 feet :
i
Nates: Project No.
DAVID J. NEWTON 4200t
ASSOCIATES
INCORPORATED for!
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Boring Log No. P-8

&

llllllllll_l_[k_llllll

]'ll"lI'TrllIll
8

Batton of Piezometer at 49 feet - R

=
50 —

PROJECT: Lane Star Northwest Pit & DATE: located 8/93 LOGGED BY: John Lawes
EGQUIPMENT: unknown HOLE DIA. unknown SAMPLER: none
INITIAL GW DEPTH: 43 12, FINAL 6W: 43 1. HOLE ELEV. unknown
%) g .
j E; T w g
Q) = lg|l w
DESCRIPTION : I|g % e REMARKS
9 % Q |a) =
D!z «
por] o 74}
Q
This plazamatar was locatad by ONA In August, 1893, -
No exptoretory boring or piezometer canstruction L
getals are kngwn i
- s No well datads known

Notes:

DAVIDO J. NEWTON | crouawater at 41 1eet wpen tound Agust £83

ASSOCIATES
INCORPORATED

Praject No.
420~101

Poge 1 o1 !
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Monitoring Well No. MW—1
PROJECT: Lone Star Northwest PIt E DATE: 4-8-93 LOGGED BY: John Lawes
EQUIPMENT: Truck-mounted Hollow-stem Auger MOLE DIA. 0 In. SAMPLER: none
INITIAL GW OEPTH: 31 ft. FINAL GW: 31 1t, HOLE ELEV.. approx. 38 1t. MSL
7] el .
Q 3 b o w g
DESCRIPTION 3|25 g v MELL CONSTRUCTION
w | £ u g = L
Q < S [wn
[72] < s
= 7] wn
[ Loching Metal wesi
| Cao
SILT with GRAVEL, biack, moist, firm ta stift, rocts ML B p
and rounded gravels and cabbles to 4 inches naxinum GM x
Ndmenson e <] ]
WELL-GRADED GRAVEL with SILT, brown, maist to * ":
wet, medun dense lad y
b
b
N 4
" o—ee 3/4~inch Bentonite
p Chips Seal
- k.
2 da. Sch80 Biank
) 53
X
ko
> " [
«
3
x
— L
L3
b
— % 3
L e
b
£l
b
x
«
b
-
-
»
b
ko
x
-
"
P
»
L
"
b
-
b
b
-
e
Notes. ":;‘oc_‘ n'""
DAVIO J. NEWTON
ASSOCIATES
INCOARPORATED Poge far2
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Monitoring Well No. MW—1
PROJECT: Lone Star Northwest Pit E DATE: 4-8-83 LOGGED BY: John Lawes
EGQUIPMENT: Truck-mounted Hollow-stem Auger HOLE BIA: © . SAMPLER: none
INITIAL GW ODEPTH 31 1t, FINAL GW: 31 11, HOLE ELEV.: approx. 38 ft. MSL
) .
2135 2 lul g
0 pT o 2 = 13 WELL CONSTRUCTION
ESCRIPTION clE| 3 |84 DETALL
[&] < [+] 0 xz
D <
51 5% P
. GW
{con't) e 020 Colorade Sikca
WELL-GRADEQD GRAVEL with SILT, brown, maist ta Sand
wet, medun dense
Sch, 80
Machire~siotted
R0-Siot PYC
Bottom of Hole at 42.5 teet A 2 b
45
b -
o -
50 —
55 —
50 —
Notes: Project Na.
DAVID J. NEWTON azo-en
ASSOCIATES
INCORPORATED Page 2al2
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Monitoring Well No, MW-2

PROJECT: Lone Star Northwest Pit € DATE: 3-2-94 LOGGED B8Y: Jonn Lawes
EQUIPMENT: Truck-mounted Becker Hammer Orill HOLE OIA. 8 5/8 In. SAMPLER: none
INITIAL GW CEPTH 20 ft. FINAL GW: 30 tt, HOLE ELEV.: approx. 28 1. MSL
(7,3 9
1S £ |wl 8
T w
DESCRIPTION 8|25 |gfw AL TToN
7] P w |gl &
&} < [=1 Iy x
0| & <
e ] w
- Lociung Metal Well
9 Cao
SILT with GRAVEL, biack, moist, i to shfl, raats ML i p
and roundad gravels and cobbies to 4 inches mexinun 4 GM 4 > o
_dmenslon e Gw x
g e
WELL-GRADED GRAVEL with SILT AND SAND. brown, “q [
moist to wet, medum densa, cobbias to 10 inches * o
max. dimension > u‘
b e
b
Ix bt
b
e be
N T+ Bentonite Cement
y Seal
[ Pt
%X -3 3
4" da. Sch4d
o P Biark PVC
X e
P
X [at
b
L I
P
] ]
______ -
X P
k.
L3 Px
|x !#
b
% x
b
23 I
3
% e o
3 3
I e 3
-
[x +
b
I it
b
= s 4
b
P D
b
pe -3
»
e pt
b
o ™
2+ $ p
b be .
> pe
b
»4 Ix
-
4 pt
»
I P
»
» 4 Dt
13 l‘
5%
X P
L3 i'
3 H‘
Notes. br °"°‘u;°'
DAVID J. NEWTON 420-
ASSOCIATES
INCORPORATED Paoe 10l 2
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Monitoring Well No. MW-2
PROJECT: Lone Star Northwest Pit E DATE: 3~2-94 LOGGED BY: John Lawes
EGUIPMENT: Truck~mounted Becker Hammer Drill HOLE QIA. 8 5/8 . SAMPLER: none
INITIAL 6w DEPTH: 30 ft. FINAL 6W: 30 tt. HOLE ELEV.: approx. 28 ft. MSL
14 .
: 3 T |W g
- P
DESCRIPTION 3] % b g w WELL ng?:xatx:ﬂon
1|85 %
< %)
Q| g <
521 3 0
{con't)
WELL-GRADEQ GRAVEL with SILT AND SAND. brown,
moist to wet, medium dense, cabbies ta 10 inches
max. dinension
o .o
Lo p 50
Bottam of Hale at 50 feet -1
-
L 56
180 —
Notes. ﬁ:;_cl';o.
DAVID J. NEWTON
ASSOCIATES
INCORPORATED Poge 2012
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Monitoring Well No. MW-3

PAOJECT: Lone Star Northwest Pit £ DATE: 2-28-94 LOGGED BY: John Lawes
EGUIPMENT: Truck-mounted Becker Hammer Orill HOLE OIA- 8 5/8 n. SAMPLER: none
INITIAL GW DEPTH: 30 ft. FINAL Gw: 30 ft. HOLE ELEV.: approx. 38 1. MSL
6 § b w g
WELL CONSTRUCT
DESCRIPTION glels gy getar N
w | T w [E £
Q «< =] 723 b3
173 P <
518 0
Loching Smtas W
Cao
SILT with GAAVEL, biack, maist. tiem to stift, roots WL o
and rounded gravels and cobbles to 4 inches mazinum  — GM ¢! »
Smenson G
— b
WELL-GRADED GRAVEL with SILT AND SAND, brawn, ™ 4
acist 10 wet, sedun dense, coddies t0 10 inches e
max. dmensian -
’I
b
P
!1
»o— Bentonite Cement
™ Seal
+ 4
b
Dt
4° da, Sch40
o Biank PVC
1.4
E
 q
I* 4
=
P b
-3
b
>3
b
DX
b
Pt
b
X
b
I
k-
I
o
%
b
13
b
2 3
b
+ 3
-
-
h‘
b
Pt
-l
& b
-
Pt
-
I
b
[t
b
I
b
I
b
Dt
»
Pt
b
3
b
+ 3
3
¥
.
Notes. Project No.
DAVID J. NEWTON 420-101
ASSOCIATES
INCORNRFORATED Page i 0l 2
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Monitoring Well No. MW-3

PROJECT: Lone Star Northwest Pit E DATE: 2-28-94 LOGGED 8Y: Jorn Lawes
EQUIPMENT: Truck~mounted Becker Hammer Driil HOLE DIA. 8 5/8 In. SAMPLER: none
INITIAL GW DEPTH: 30 1t. FINAL GW: 30 1t. HOLE ELEV.: aporox. 38 tt, MsL
n | @
(g - T W %
DESCRIPTION 8|25 (8] w wELL CONSTRUCTION
ol Z| & |3 ¢ DETAIL
[$] < v X
22 « «
S| 5 n
GW |+ % 30 B T
{can’t) '. :,', 4( lj x:
WELL GRADED GRAVEL with SILT AND SAND, brawn, o “d T[4
wet, nedun densa, cobbies 1o 10 inches mar. ® 2. IRy
dimension . x I
® %
o o
[ ol
x‘ :‘
Sl
I &'
x,ﬁ x‘
y 4
P I
,: .:
4 [

“Jo—— I Cotorado Sikca
I swa

Seh, 40
Machine-siotted
020~Siot #VC
Sottam of Hole at 55 feet X i
_—
80 —
Notes: Prolect No.
DAVID J. NEWTON 420-100
ASSOCIATES
INCOAPORATED Page 2012
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PROJECT: Lone Star Northwest Pit €

EQUIPMENT: Truck-mounted Becker Hammer Qrill

HOLE OIA.: 8 5/8 in,

Monitoring Well No. MW—-4

DATE 2-25-84

LOGGED BY: John Lawes
SAMPLER: none

INITIAL GW DEPTH 30 1. FINAL GW: 30 1. MOLE ELEV.: approx. 38 11, MSL
Y
2 ! 3 T w g
OESCRIPTION slg|f |3l u MELL CopsTRUCTION
o x| @ |E & DETAILL,
Q Q b4
@ ‘ < v <
515 7]
: Lotking Metal weil
§ Cap
SILT with GRAVEL, diack, maist, 1im ta stitt, raots b ™ e
and rounded gravats and CObDIES ta 4 inches matinum . o
_deenson ' <[ 1]
-
WELL-GRADED GRAVEL with SILT AND SAND, brown, "4 [
mQist Lo wet, medium dense, cobdIes to 10 Inches !#
mar. diwension < Ej
o
e
i1 [
oA PJ
be ™ e ]-—-— Bentonite Cenent
&,4 L‘ Seal
I] % b
4* da. Scho
<] ] emakeve
1’1 7.4
«f »
P‘: xi
ot X
L%
4 [
F‘:x .
1 [
!n X.
« »
o
4 4
i + 4
b 3
Pt e
< P
P + 3
o A
+ 3 X
b b
P X{
.j ;_
b -
Notes. Project No.
DAVID J. NEWTON 420-101
ASSOCIATES
INCOARPORATED Page 1 of 2
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Monitoring Well No. MW-4
PROJECT: Lone Star Northwest Pit € DATE: 2-25-94 LOGGED BY: John Lawes
EGUIPMENT: Truck-mounted Becker Hammer Orill HOLE OIA: 8 5/8 in, SAMPLER: none
INITIAL B DEPTI: 301, FINAL 6w: 30 1t. HOLE ELEV.: appror. 38 1. MSL
g18|, o ¢
x
DESCRIPTION 3} g = ; 5 WELL cgggmwnou
w ] Fl W IR E AlL
Q < Q W b 4
&l g <
-1 o 3]
{con't)
WELL-GRADEQ GRAVEL with SILT AND SANG, . g S "
maist ta wet, medius densa, cabdies ta ;8'.‘,?:&’,“" ‘ i Colorado Sikca
max. dimension
sachine—siotted
£20~Siot PYC
Bottam af Haole at 40 test
o -
b 46
- .
L -
55—
L -
60 —
Notes. Praject No.
DAVID J. NEWTON 420-i0t
ASSOCIATES
INCOARPORAATESD Page 2012
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APPENDIX D

MODFLOW MODEL DETAILS

Disc in Pocket
Disc contains final model MODFLOW design and output files
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MODLFOW Model Results and Comparisons

The following charts contain the results of the MODFLOW models. Each table compares the
model output volume from the current-conditions model and the future-conditions model for each simulation date.
Sensitivity Analysis was performed by adjusting selected parameters individually in the model. Certain parameters,
such as hydraulic conductivity, have a significant impact on the total amount of water which flows through the model.

Therefore, the sensitivity of the model to each parameter was analyzed on the basis of it's impact on the percent increase

in flow for each current/future mode! pair. A summary of the sensivity analysis results is given inTable D1, Sensitivity Analysis
and Calibration Statistics at the end of this appendix.

Final Models

22-Sep-95
Model | Output Volume [ Output Volume| Output Volume
Root Name ft3/day ac-f/day ac-ftiyear
922¢ 2,925,400 67 24 516
922f 3,428,500 79 28,732
Increase 503,100 12 4,216
% Increase 17.20

15-May-95
Model QOutput Volume | Output Volume | Output Volume
Root Name f3/day ac-fi/day ac-ft/year
515¢ 6,048,400 138 50,688
515t 6,673,600 1583 55,927
Increase 625,200 14 5,239
% Increase 10.34
East CH boundary= 4.75
Barge Canal=10.24
Western gw level =8.0
Surface recharge=17 infyr
Sensivity Analysis Results
15-May-95
Increased Hydraulic Conductivity
Model Output Volume | Output Volume | Output Volume
Root Name ft3/day ac-ft/day ac-fiiyear
515¢chik 57,663,000 1,324 483,238
515fhik 63,259,000 1,452 530,136
Increase 5,596,000 128 46,897
% Increase 9.70
East CH boundary= 4.75
Barge Canal=10.24
Western gw level =8.0
Surface recharge=17 infyr
K1=12,250
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East CH boundary= 3.0
Barge Canal=4.37

Westem gw

level =6.0

Surface recharge=17 infyr

22-Sep-95
Increased Hydraullc Conductivity
Model | Output Volume jOutput Volume| Output Volume

Root Name ft3/day ac-ft/day ac-ftiyear
922chik 26,503,000 609 222,106
922fhik 31,031,000 712 260,052
Increase 4,528,000 104 37,946
% Increase 17.08

East CH boundary= 3.0
Barge Canal=4.37
Westermn gw level =6.0
Surface recharge=17 infyr
K1 = 12,250
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15-May-95

Decreased Hydraulic Conductivity

Model Output Volume | Output Volume | Output Volume
Root Name ft3/day ac-fyday ac-filyear
515clok 976,490 22 8,183
515flok 984 460 23 8,250
Increase 7,970 0.18 67
% Increase 0.82
East CH boundary= 4.75
Barge Canal=10.24
Western gw level =8.0
Surface recharge=17 inlyr
K1=1225
15-May-95
Increased Gradlent
Model Output Volume | Output Volume | Output Volume
Root Name ft3/day ac-ft/day ac-ftiyear
515chig 10,255,000 235 85,941
515fhig 11,360,000 261 95,201
Increase 1,105,000 25 9,260
% Increase 10.78
East CH boundary= 4.75
Barge Canal=13.6
Western gw level =10.6
Surface recharge=17 infyr
15-May-85
Increased Recharge
Model Output Volume | Output Volume | Output Volume
Root Name ft3/day ac-fi'day ac-ftiyear
515chir 6,343,600 146 53,162
515fhir 6,982,700 160 58,518
Increase 639,100 15 5,356
% Increase 10.07
East CH boundary= 4.75
Barge Canal=10.24
Western gw level =8.0
Surface recharge=34 infyr
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22-Sep-95
Decreased Hydraulic Conductivity
Model | Output Volume | Output Volume| Output Volume
Root Name ft3/day ac-ft/day ac-ftyear
922clok 659,610 15 5,628
922ftok 671,250 15 5,625
Increase 11,640 0.27 98
% Increase 1.76
East CH boundary= 3.0
Barge Canal=4.37
Westem gw level =6.0
Surface recharge=17 infyr
K1=1225
22-Sep-95
Increased Gradient
Model | Output Volume | Qutput Volumej Output Volume
Root Name ft3/day ac-ft/day ac-ft/year
922chig 5,057,200 116 42,381
922fhig 5,903,100 136 49,470
Increase 845,800 19 7,089
% Increase 16.73
East CH boundary= 3.0
Barge Canal=5.8
Westemn gw level =8.0
Surface recharge=17 infyr
22-Sep-95
Increased Recharge
Model Output Volume { Output Volume| Output Volume
Root Name ft3/day ac-ft/day ac-fifyear
922chir 3,221,200 74 26,995
922thir 3,737,600 86 31,323
increase 516,400 12 4,328
% Increase 16.03

East CH boundary= 3.0
Barge Canal=4.37

Western gw

level =6.0

Surface recharge=34 infyr

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




15-May-95
Aquifer bottom at -200 ft

Model Output Volume | OQutput Volume | Output Volume
Root Name R3/day ac-f/day ac-ftiyear
§15¢200 4,195,500 96 35,160
5151200 4,655,500 107 39,015
Increase 460,000 12 3,855
% Increase 10.96
East CH boundary= 4.75
Barge Canal=10.24
Western gw level =8.0
Surface recharge=17 inyr
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22-Sep-95

Aquifer bottom at -200 ft

Model Output Volume | Output Volume| Output Volume
Root Name ft3/day ac-ft/day ac-fiyear
922¢200 2,070,900 48 17,355
922200 2,437,200 56 20,425
Increase 366,300 8 3,070
% Increase 17.69

East CH boundary= 3.0
Barge Canal=4.37
Westem gw level =6.0
Surface recharge=17 infyr
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Table D1. Sensitivity Analysis and Calibration Statistics

Mode} Output Volume | Volume | Water-Level Change Absolute
Root Name Parameter and Amount Changed {f*/day) Increase (%) (feet) Residual Mean Results
515¢  |Final Model 6,048,400 0.55
515¢ 6,673,600 | 10.34 -0.8t00.8
922¢ Finai Model 2,925,400 0.46
| 22t | 3428500) 172 | 068107
515¢chik  |Hydraulic Conductivity Increased 1000% 57,663,000 0.48 Subsurface flow increases. Percentage change resulting
515fhik N 63,259,000 97 071007 from Pit E approximately the same as Final Models.
922chik [Hydraulic Conductivity Increased 1000% 26,503,000 0.42 Slightly closer calibration but less water-level change
922fhik - 31,031,000 1708 | 051006 than Final Models.
515clok  |Hydraulic Conductivity Decreased 1000% 976,490 1.28 Subsurface flow decreases. Percentage change in flow
515fiok 984,460 0.82 -1.1t01.0 resulting from Pit £ much less than Final Models.
922clok [Hydraulic Conductivity Decreased 1000% 659,610 1.31 Water-level change for 9/22 model much larger.
922flok 671,250 1.76 3810869 Calibration error much higher. B
515chig |Gradient Increased by 33% 10,255,000 1.40 Subsurface flow increases. Percentage change resulting
515fhig 11,360,000 10.78 1.3t 1.3 from Pit E approximately the same as Final Models.
922chig |Gradient Increased by 33% 5,057,200 1.0% Calibration error much higher
922fhig N 5903,100 | 1673 051008
515chir |Recharge increased by 100% 6,343,600 0.63 Subsurface flow increases. Percentage change resulting
515fhir 6,982,700 10.07 -09t00.8 from Pit E approximately the same as Final Models.
922chir |Recharge increased by 100% 3,221,200 0.45
922fhir 3434600 | 1603 | 061007
515c200 |Decrease Aquifer Thickness by 100 feet 4,195,500 0.60 Subsurface flow decreases. Percentage change resulting
515200 4,655,500 10.96 0.8100.8 from Pit E approximately the same as Final Models.
922¢200 [Decrease Aquifer Thickness by 100 feet 2,070,900 0.48
922200 ) 2,437,200 17.69 __-08to08
Notes: 1) Residual Mean based on a comparison of field measured water levels for 5/15/95 and 9/22/95 with MODFLOW generated water-levels

from the current-conditions models.

2) Water-level change based on MODFLOW generated drawdown data from future-conditions models.
3) Mode! root name prefixes: 515 = 5/15/95 conditions

922 = 9/22/95 conditions

¢ = current-conditions model

f = future-conditions model
MODFLOW design listings and output files for the final models are on the disk in pocket.
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