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1. INTRODUCTION

Clackamas River Water (CRW) is pursuing the development of an aquifer storage and
recovery (ASR) system. CRW is interested in using existing Well No. 1 for ASR pilot
studies and implementation. This report describes the geology and hydrogeology of the
area in the vicinity of Well No. 1, provides a detailed description of geologic and
hydrogeologic conditions at Well No. 1, and provides a discussion of the feasibility of
using Well No. 1 as an ASR well, as well as the potential for ASR in the vicinity of Well
No. 1.

11  Background Information

CRW is evaluating the feasibility of using its existing Well No. 1 for ASR. Well No. 1 is
located near Redland Road in Oregon City (Figure 1). The well was drilled in 1973 to a
depth of 560 feet using cable tool methods, and is completed in basalt. The well was
pump tested at a rate of 3,150 gallons per minute (gpm) in 1973 resulting in a drawdown
of 160 feet for a specific capacity of 19.7 gpnv/ft, indicating that the well is completed in
permeable material. The well is currently equipped with a 100 hp, 2,000 gpm line-shaft
turbine pump. The well has not been used for water supply due to poor-quality
(elevated TDS) water. The well is currently used as a backup water supply source.

CRW has been pursuing ASR feasibility since the early 1990’s, when initial feasibility
studies were completed for the Clairmont Water District, the predecessor to CRW'. The
initial study indicated that it was feasible to use Well No. 1 for ASR, and recommended
additional characterization of the regional hydrogeology and Well No. 1 to determine
hydrogeologic conditions and the suitability of the well for ASR use.

1.2  Scope of Work

The scope of work for the hydrogeological characterization and ASR feasibility is as
follows:

o Evaluate the geology, hydrogeology, and water quality in Well No. 1 and in other
basalt wells in the vicinity of Well No. 1 to characterize the hydrogeology and
water quality of the basalt aquifer;

e Conduct geophysical logging of Well No. 1, including video, caliper, spinner,
fluid, and resistivity/SP logs to document the condition of the well and identify
potential zones of fluid flow in the well;

e Conduct a 24-hour pumping test of Well No. 1 to determine the aquifer
properties and water quality;

e Conduct a packer test in Well No. 1 to determine the aquifer properties and water
quality in the upper and lower portions of the basalt aquifer; and

! Clairmont Water District Aquifer Storage and Recovery Feasibility Study, CH2M Hill, November
1994.
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» Prepare a hydrogeologic report summarizing the local geologic and
hydrogeologic conditions in the vicinity of Well No. 1, including aquifer
hydraulic properties, flow system boundaries, groundwater movement,

groundwater quality, and ASR feasibility.

1.3  Report Organization

This report is organized into several sections as follows:
Section 2 describes the site setting in the vicinity of Well No. 1;

Section 3 describes the fieldwork that includes water quality sampling and testing of
Well No. 1;

Section 4 describes the hydrogeologic conditions in the vicinity of Well No. 1 based on
recent testing and existing regional information;

Section 5 describes the feasibility of ASR using Well No. 1 and in the basalt aquifer in the
Clackamas River Water service area; and

Section 6 provides conclusions and recommendations.

Several Appendices are included with supplemental information. Appendix A contains
well logs used in the construction of the geologic cross sections. Appendix B contains the
results of the geophysical logging conducted in Well No. 1. Appendix C contains the
results of the 24-hour pumping test and packer test conducted in Well No. 1, and
Appendix D contains water quality data for Well No. 1 and recharge source(s). Appendix
E contains a mixing analysis to evaluate the chemical interaction between native
groundwater and recharge water.

Golder Associates
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2. SITE SETTING

This section describes the site setting, geologic units, and general groundwater
occurrence in the vicinity of Well No. 1. This information is drawn from reports and
studies conducted by the U.S. Geological Survey and other agencies and from well logs
on file with the Oregon Water Resources Department.

2.1  Physiography

Well No. 1 is located on Redland Road, east of the Willamette River and south of the
Clackamas River, near Oregon City (Figure 1). The wellis located about 50 feet above
the Abernethy Creek valley, a small tributary of the Willamette River. The topography
rises to the north, east, and south of the well site to hills of up to 600 feet in elevation.
Approximately 1 mile west of the well site, the topography flattens to the confluence of
Abernethy Creek and the Willamette River.

2.2 Geologic Units

The geologic units in the vicinity of Well No. 1 include Tertiary and Quaternary volcanic
and sedimentary rocks, and recent unconsolidated materials. Further information on the
geologic units in the area is provided by Schlicker and Finlayson? and Leonard and
Collins®. A geologic map is shown on Figure 2, and geologic cross-sections are on Figures
3 through 4. Well logs used in the construction of the cross sections are summarized on
Table 1 and included in Appendix A. Well construction and depth information is
summarized on Table 1 for basalt wells, and Table 2 for wells completed in the overlying
sedimentary deposits. Table 2 does not include numerous shallow monitoring wells
installed at the Rossman landfill, Clackamas County shop, Stimson Lumber, and other
locations

2.2.1 Surfical Geologic Units

The unconsolidated materials in the vicinity of Well No. 1 include alluvial materials,
terrace deposits, and silt. The unconsolidated materials are less than 100,000 years old
and overlie Tertiary sedimentary deposits. Alluvial materials occur in the valleys of
streams and rivers, including Abernethy Creek adjacent to the Well No. 1 site (Figure 2).
The alluvial materials typically comprise sand, silt and gravel materials deposited by the
streams. The thickness of these deposits is variable, and generally no more than 20 or 30
feet.

*Schlicker, H.G. and C.T. Finlayson, 1979, Geology and Geologic hazards of Northwestern
Clackamas County, Oregon, Oregon Department of Geology and Mineral Industries Bulletin 99.

*Leonard, A.R. and C.A. Collins, 1983, Groundwater in the Northern Part of Clackamas County,
Oregon, U.S. Geological Survey Open-File Report 80-1049
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The terrace deposits consist of boulders, cobbles, and mudflow deposits, which may be
up to 200 feet thick. The terrace deposits occur along the banks of the Clackamas River
north of Well No. 1.

The Willamette Silt comprises fine sand, silt, and clay deposited in a lacustrine (lake)
environment. The Willamette Silt occurs on top of the bedrock surfaces in uplands to an
elevation of approximately 250 feet, and ranges from less than 5 feet to about 40 feet
thick. The Willamette silt is exposed in several upland areas near Well No. 1.

Groundwater occurs in all of the unconsolidated materials. Well yields are variable
depending on the permeability of the material. Little water is available from the fine
silty units.

2.2.2 Sedimentary Deposits

Tertiary sedimentary deposits of the Troutdale Formation and Sandy River Mudstone
occur in the area of Well No. 1. The two units could not be distinguished with
confidence based on the well log information. Wells completed in the coarser-grained
portions or in poorly cemented zones of the sedimentary units may produce large
quantities of groundwater. Wells completed in the fine-grained portions of the
sedimentary deposits yield little groundwater.

2221 Troutdale Formation

The Troutdale Formation consists of interbedded gravel, sand, and clay of variable
thickness of middle Pliocene age, or about 3 million years old. In the vicinity of Well No.
1, the Troutdale Formation is exposed at or near the surface. Well No. 1 penetrated 300
feet of fine-grained sedimentary deposits, including clay and sand thought to be
Troutdale Formation and Sandy River Mudstone overlying volcanic rocks (Figures 3 and
4).

In the vicinity of Well No. 1, much of the Troutdale Formation comprises clay, with thin,
interbedded discontinuous lenses of sand or gravel. These coarse zones could not be
correlated with confidence between wells (Figures 3 and 4), and likely represent
discontinuous lenses or channel deposits.

2222 Sandy River Mudstone

The Sandy River Mudstone underlies the Troutdale Formation in the general area of
Well No. 1. Surface exposures of the Sandy River Mudstone do not appear at the well
site; the nearest outcrop is approximately 2 miles southeast in the Abernethy Creek area.
The Sandy River Mudstone is a lacustrine deposit comprising silt and clay with minor
fine sand, and is approximately 5 million years old (late Pliocene).

Small, interbedded coarser sand or gravel lenses are present in the Sandy River

Mudstone (Figures 3 and 4). These lenses are discontinuous and could not be correlated
between wells on the cross sections.

Golder Associates
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2.2.3 Volcanic Rocks

2.2.31 Boring [Lavas

The Boring Lavas are Quaternary basaltic flows and tuffs that occur as cappings on the
higher elevations in the Oregon City area, to the north, east, and south of Well No. 1
(Figure 2). The Boring Lavas are approximately 2 million years old. Well No. 1 did not
intersect the Boring Lavas.

2.2.3.2 Columbia River Basalt

The Columbia River Basalt is a thick series of Tertiary basalt flows. The basalt was
extruded during the middle Miocene, or about 16 to 9 million years ago. In the general
vicinity of the Well No. 1, the basalt is estimated to be up to 975 feet thick® based on
regional exposures, however, the thickness is variable due to deposition over an irregular
land surface. Individual basalt flows range in thickness from 15 to 150 feet thick. The
interior portions of individual flows are generally unfractured to weakly fractured. The
interflow zones, or contacts between flows, are generally broken, vesicular or scoriacous,
weathered, and fractured, and may contain pillow basalts (formed as molten basalt
flowed into water) or thin sedimentary units of sand and gravel. Groundwater in the
basalt generally occurs in the interflow zones or in strongly fractured zones.

Well No. 1is completed in the Grande Ronde and Wanapum Formations of the
Columbia River Basalt. The well intersected 260 feet of basalt material below the
Tertiary sedimentary deposits (Troutdale Formation and Sandy River Mudstone) at the
top of the borehole (Figures 3 and 4). The full thickness of the basalt section was not
penetrated by Well No. 1. The nearest outcrop of Columbia River Basalt is along the
Willamette River in Oregon City.

2.2.3.3 Skamania Volcanics

The Skamania Volcanics underlie the Columbia River Basalt in the vicinity of Well No. 1.
The Skamania Volcanics are a series of late Eocene to Oligocene (40 to 26 million years
old) basaltic and andesitic flows and tuffs of uncertain thickness. It is uncertain if any of
the deep wells in the area of Well No. 1 penetrated the Skamania Volcanics. The nearest
outcrop of the Skamania Volcanics is along the Willamette River southwest of Oregon

City.

2.3  Geologic History

The geologic history of the area in the vicinity of Well No. 1 begins with the extrusion of
the Skamania Volcanics in the late Eocene. The Skamania Volcanics were extensively
folded and eroded to an irregular topographic surface before the extrusion of the
overlying Columbia River Basalts during the middle Miocene from vents in eastern

*Schlicker, H.G. and C.T. Findlayson, 1979, Geology and Geologic hazards of Northwestern
Clackamas County, Oregon, Oregon Department of Geology and Mineral Industries Bulletin 99.
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Oregon and Washington and western Idaho. Numerous individual basalt flows were
extruded over this time, with periods of erosion and sedimentation during periods of
low volcanic activity.

Folding and erosion followed the extrusion of the Columbia River Basalt. Low areas
were filled with sediments of the Sandy River Mudstone and Troutdale Formation.
Further structural deformation and erosion occurred prior to the extrusion of the Boring
Lavas over the sedimentary rocks. Quaternary unconsolidated sediments were
deposited during glacial flooding events and by rivers and streams in the area.

2.4  Structural Geology

Schlicker and Finlayson® mapped several inferred normal faults and a syncline (broad-U-
shaped fold) in bedrock in the vicinity of Wells No. 1 (Figures 2 and 4). The mapped
faults follow general NW-SE and NE-SW alignments. The amount of displacement and
age of these faults is uncertain. The faults may influence groundwater flow in two
differing ways. If the faults are gouge-filled and impermeable, the faults will act as
barriers to groundwater flow. If the faults are rubbly, they may be permeable and act as
areas of enhanced groundwater flow.

The mapped syncline follows the NW-SE trend of some of the faults. Well No. 1 is
located on the northeast limb of the syncline (Figures 2 and 4). The syncline may actas a
barrier to groundwater flow, with the less fractured or unfractured basalt flow interiors
retarding groundwater flow.

% Schlicker, H.G. and C.T. Findlayson, 1979, Geology and Geologic hazards of Northwestern
Clackamas County, Oregon, Oregon Department of Geology and Mineral Industries Bulletin 99.
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3. INVESTIGATION PROGRAM

This section describes recent investigations conducted in support of the ASR feasibility
studies. This work included completion of a well inventory in the area of Well No. 1,
groundwater sampling and water level measurements, and geophysical logging and
pumping and packer tests in Well No. 1.

3.1 Well Inventory

The Oregon Water Resources Department (WRD) was contacted to obtain water well
logs on file for Clackamas County. The well logs are completed by the driller, and
include information on the well location, geologic units encountered in the well, any
well testing information, and well use information.

The well logs were sorted to obtain the well logs within an approximate 2-mile radius of
Well No. 1. The logs within this area were used to identify additional wells completed in
the basalt aquifer in the area of Well No. 1, and wells completed in the sedimentary
deposits overlying the basalt. Information on the geology and aquifer properties in the
vicinity of Well No. 1 was gathered from these logs. The wells completed in basalt are
summarized on Table 1, and wells completed in the overlying sedimentary deposits
within approximate 1-mile radius of Well No. 1 are summarized on Table 2. The logs
were evaluated to identify wells completed in basalt that could be used to collect water
quality samples and groundwater level measurements as part of the ASR feasibility
work.

No springs were noted within a 1-mile radius of Well No. 1, based on examination of the
Gladstone and Oregon City 7.5-minute topographic maps. Small unmapped springs
seasonally occur where coarse-grained lenses in the sedimentary deposits are exposed
along the sides of drainages.

3.2  Groundwater Sampling and Water Level Measurements

Several existing domestic, irrigation, or industrial wells completed in the basalt aquifer in
the vicinity of Well No. 1 were selected as groundwater sample and groundwater level
measurement locations. The wells were field checked to confirm the location, access,
and suitability for sampling and measurement. The wells that were sampled are as
follows:

¢ Lonestar Concrete Company (Figure 1, Well #6);
e 16200 Oak Terrace (Figure 1, Well #1);

e High School (Figure 1, Well #11); and

e Ogden Middle School (Figure 1, Well #9).

Golder Associates
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Water samples were collected by Montgomery Watson personnel using the pumping
equipment installed in each well. In addition to these wells, water quality and water
level data are available from monitoring well MW-1 at the Rossman Landfill. Additional
information on these wells is provided in Table 1.

Groundwater quality samples were taken from these wells on August 26 and August 31,
1999. The wells were pumped for approximately 15 to 20 minutes to purge the well and
any associated pressure tanks. Groundwater levels could only be measured in the
Lonestar well (Figure 1, Well #6) due to limited access for a water level probe at the
wellheads of the other wells.

3.3  Well No. 1 Investigations

Investigation of the conditions and hydrogeology of Well No. 1 was performed by
geophysically logging the well, and performing a pumping test and a packer test. Each
activity is described below.

33.1 Geophysical Logging

Geophysical logging was conducted in Well No. 1 to determine the condition of the well
and the zones of water inflow to the well. The geophysical logs were collected using
down-the-hole tools to collect data over the entire open length of the well or the entire
water column. The geophysical logs were collected under static conditions, and selected
logs were collected under pumping conditions with the pump intakes set at a depth of
112 to 115 feet below the top of the well casing. The geophysical logs are presented in
Appendix B.

3.3.1.1 Video Log

A video log was collected from Well No. 1 prior to the pumping test. High turbidity in
the water column following the removal of the pump obscured much of the borehole,
making observations of the well condition difficult.

A second video log was completed to a depth of approximately 435 feet prior to the
packer test, to confirm the borehole conditions at the anticipated packer depth setting.
The video log shows the well casing to be clean and intact to a depth of 302 feet. Below
the casing, the borehole walls are generally uniform and smooth, with some widely-
spaced fractures. Atapproximately 430 feet, a large fractured zone, or “washout”, was
intersected. The depth of this fracture zone correlates with changes in fluid properties
recorded on the fluid logs collected in Well No. 1 (Section 3.3.1.3).

3.3.1.2 Caliper Log

The caliper log is a measure of the well diameter and is useful for determining zones of
“washout” or increased borehole diameter that often occur in broken or fractured zones.
The caliper log may also detect breaks in the casing, if present.

Golder Associates
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The caliper logging indicates a uniform borehole diameter of approximately 16.5-inches
in the upper 300 feet of the well, corresponding with the reported cased interval (Figure
B-1). Below 350 feet, the borehole diameter is 16-inches to approximately 535 feet, where
the diameter narrows to approximately 7-inches. It is uncertain if this is a result of
borehole cave-in or from the original drilling.

There are several zones where the borehole diameter increases up to 18-inches. These
correspond to broken or vesicular basalt as noted on the well log, particularly between
315 to 324 feet and from 487 to 530 feet. There are also several zones where the borehole
diameter is less than the reported 16-inches. This may be the result of small areas of
partial blockage due to caving below the casing,

3313 Fluid Logs

Fluid logs measure the fluid conductivity, fluid resistivity, and fluid temperature of the
water column in the well. These logs can be used to differentiate zones of water inflow
based on differences in fluid properties and temperature. The logs were run initially
with the pump off under static conditions, and repeated while the well was pumped.

Under static conditions, the fluid conductivity and fluid resistivity logs indicate a
relatively constant fluid resistivity and conductivity below the casing to a depth of
approximately 420 feet, indicating water of uniform conductivity is entering the well
between the bottom of the casing at 302 feet and 420 feet. Below 420 feet, the fluid
resistivity decreases, and the fluid conductivity increases, indicating the inflow of more
conductive water in the lower portion of the well (Figures B-2 and B-3). This
corresponds to a vesicular basalt zone on the driller's log. This also correlates with a
large broken zone noted on the video log,

The fluid temperature decreases uniformly in the well to approximately 330 to 340 feet,
where a slight increase occurs. This zone corresponds to a zone of broken basalt noted on
the driller’s log. The temperature decreases in the well below 340 feet in a fairly uniform
fashion until 420 feet, where a drop in temperature occurs (Figure B-4). The temperature
continues to decrease to the bottom of the well.

The fluid logs were run during the pumping test to determine zones of water inflow.
The fluid conductivity and fluid resistivity logs run under pumping conditions indicate a
slight increase in fluid conductivity below the casing to a depth of 350 feet, and then a
sight decrease to approximately 420 feet. This indicates water of generally uniform
conductivity and TDS is entering the well over this interval. At 420 feet, a sharp increase
in fluid conductivity and a corresponding decrease in fluid resistivity occurs. The higher
fluid conductivity continues to the bottom of the well (Figures B-2 and B-3). The higher
fluid conductivity and lower resistivity below 420 feet indicates that water with elevated
TDS is entering the borehole below this depth. The temperature log collected under
pumping conditions shows a gradual decrease in temperature to a depth of 430 feet. A
drop in fluid temperature occurs at approximately 430 feet, indicating inflow of water at
a slightly lower temperature below that depth (Figure B-4).

Golder Associates
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3314 Spinner Log

A spinner log measures the relative flow velocity in the well under pumping conditions,
which aids in the identification of zones of water inflow in the well. The spinner logging
shows a relatively uniform velocity below the casing to a depth of approximately 420
feet. Below 420 feet, the velocity apparently decreases (Figure B-5). Interpretation of the
spinner log is complicated by the low fluid velocities in the well and potential fouling of
the spinner tools with suspended sediment in the water column, resulting from the
pulling of the permanent pump.

Further characterization of the location of the inflow zones in the well was done during
the packer testing (Section 3.3.3).

3.3.15 Formation Resistivity and SP Logs

The formation resistivity and self-potential (SP) logs measure electrical properties of both
the formation and the pore water. In general, the resistivity of the basalt will be highest
in the dense flow interiors and lowest in water bearing zones. The SP will be lower in
the dense basalt zones.

In Well No. 1, the highest formation resistivities and low SP response are at
approximately 320, 390, and 460 feet (Figures B-6 and B-7). These areas generally
coincide with areas noted as hard basalt on the well log. Lower resistivities and higher
SP responses are at about 340, 400, and below 480 feet. These areas generally coincide
with areas of porous or broken basalt noted on the well log.

3.3.2 24-Hour Pumping Test

A 24-hour constant-rate pumping test was conducted in Well No. 1 on August 31, 1999.
The existing turbine pump was pulled from the well, and the well equipped with a
temporary submersible pump to allow the geophysical logging to take place under
pumping conditions. The submersible pump was set ata depth of approximately 112 to
115 feet below the top of the well casing (elevation -30 feet msl). The well was pumped
ata constant rate of 300 gpm during the test. Water levels were monitored in Well No. 1
and in monitoring well MW-1 at the Rossman Landfill during the pumping test.
Additional details of the pumping test are included in Appendix C.

A drawdown of 2.9 feet was observed in Well No. 1 at the end of the pumping period.
The specific capacity at the end of the test was 103 gpnv/ft. Note that this is
approximately five times higher than the specific capacity when the well was tested at
3,150 gpm (19.7 gpmv/ft) following well completion in 1973. The higher specific capacity
estimated from the August 1999 test data is not unexpected, and is due to the low
pumping rate, as specific capacity generally decreases with increasing pumping rate due
to increased turbulent well losses. The 1979 pumping test was conducted at a rate that
was greater than 10 times the rate used in the August 1999 test. A pump test hydrograph
is shown on Figure 5. A semi-log test hydrograph is shown on Figure 6.

Goldar Associatos
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3.3.3 Packer Testing

A packer test was performed in Well No. 1 on November 29 and 30, 1999. The purpose
of the packer test was to evaluate the hydraulic properties and water quality of the lower
(430 to 560 feet) and upper (302 to 430 feet) portions of the open hole section of the well.
An inflatable packer was set in Well No. 1 at a depth of 426 to 427.2 feet. The depth of
the packer setting was confirmed prior to setting the packer by conducting a downhole
video log of the well to verify borehole conditions. The video log indicated rough
borehole walls below a depth of 429.5 feet, so the packer was set in an area of smooth
borehole wall above this depth. A 300-gallon per minute (gpm) submersible pump was
set above the packer, and a small 12.5-gpm sampling pump was set below the packer.
Access was provided for water level measurements above and below the packer.

After the packer was installed, water levels measured above and below the packer
indicated a water level difference of 0.04 feet, with the zone below the packer having a
lower water level. This indicates that there is a small downward hydraulic gradient
between the basalt aquifers above and below the packer.

Field water quality parameters (pH, temperature, specific conductivity, Eh, dissolved
oxygen) were monitored during the testing, and water quality samples were collected

from above and below the packer.

3.3.3.1 Upper Zone Pumping

The open borehole above the packer was pumped for approximately 6-hours at 300 gpm.
Water levels were monitored in Well No. 1 above and below the packer, and in Rossman
MW-1. Water levels were monitored for approximately 1-hour after the pump was shut
down.

A hydrograph for the pumping test conducted in the upper portion of the well is shown
on Figure 8. As shown on Figure 8, approximately 21.3 feet of drawdown occurred in the
well during the test. The specific capacity at the end of the test was 14.1 gprrv/ft, lower
than the observed specific capacity of 103 gpm/ft at the end of the 24-hour pumping test
conducted in August 1999, which involved a test of the full open interval of basalt. Much
of the drawdown occurred within the first 2 to 3-minutes of pumping. Water levels
above the packer stabilized after approximately 4-minutes of pumping. Water levels
below the packer decreased by approximately 0.25 feet during the test. The water level
response in Rossman MW-1 is shown on Figure 8. The water level in Rossman MW-1
generally decreased during the pumping test, however, it is uncertain if this decrease is
due to pumping at Well No. 1 or other influences such as earth tides or barometric
pressure fluctuations.

Semi-log and log-log plots of the drawdown data for Well No. 1 are shown on Figures 9
and 10. These figures show the stabilization of the drawdown after the first 3 to 4
minutes of pumping. This response is typical of a “leaky” aquifer system that receives
recharge or leakage from an overlying aquifer. The test response suggests that leakage
from the overlying Troutdale Formation and Sandy River Mudstone sediments is
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supplying water to the upper basalt aquifer. The water level recovery plot (Figure 11)
shows a rapid water Jevel recovery after the pump is shutdown, indicating a source of
recharge to the aquifer. A lower permeability aquifer boundary, such as the boundary
seen during the first pumping test, was not seen in this test. The lower permeability
boundary seen during the first test is likely indicative of conditions in the basalt aquifer
below the packer.

The drawdown data were analyzed to estimate the aquifer transmissivity and leakance.
The initial two to three minutes of drawdown data are influenced by wellbore storage
effects. Data collected after about four minutes of pumping are influenced by leakage
effects. As a result of the wellbore storage and leakage effects, the data collected between
three and four minutes were used to estimate an aquifer transmissivity. The results of
the analysis indicate an aquifer transmissivity of 1,750 ft*/d. This transmissivity is less
than 10-percent of transmissivity of 22,000 f*/d estimated from the previous 24-hour
pumping test conducted over the entire open interval in the well.

A leakage factor of 0.023 feet was estimated from the test data. This value of leakage
indicates a high rate of leakage, or recharge to the aquifer from the overlying
sedimentary deposits (Troutdale Formation and Sandy River Mudstone).

3332 Lower Zone Pumping

The lower zone was pumped at a rate of 12.5 gpm for 16 hours. The pump was started
one hour following the pumping test above the packer. Pumping removed about 12,000
gallons of water from below the packer, equivalent to 8.8 well volumes of the packed off
zone.

Water levels in the well above the packer fluctuated by approximately 0.05 feet while the
well was being pumped from below the packer. It is uncertain if pumping from below
the packer affected water levels above the packer.

Water level data could not be collected while the well was pumped from below the
packer due to the test equipment configuration. Based on the transmissivity of 22,000
ft’/d estimated from the test conducted over the entire open well (Section 3.3.2) and the
transmissivity of the well above the packer (1,750 ft%/d), the transmissivity of the aquifer
below the packer is estimated to be 20,000 ft?/d. Therefore, the lower portion of the
basalt aquifer at Well No. 1 is significantly more permeable that the upper portion of the
aquifer.

3.3.3.3 Water Quality

Groundwater quality samples were collected from above and below the packer. Each
sample was analyzed for major ions, iron, manganese, and volatile organic compounds.
The results of the groundwater sampling are summarized on Table 3. No constituents
were detected that exceeded primary or secondary drinking water standards, except for
TDS in the zone below the packer, which exceeded the secondary standard of 500 mg/L.
No organic compounds, including PCE or TCE, were detected in either sample.
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Groundwater from the lower portion of the well below the packer is more mineralized
(higher dissolved solids) than groundwater from above the packer. The differences in
water quality above and below the packer and the entire open well are summarized in

the following table:

Constituent Units Open Well Above Packer Below Packer
(302-560 feet) | (302-428 feet) | (428-560 feet)

Conductivity pmhos/cm 860 530 975

Total Dissolved Solids mg/L, 510 330 600

Chloride mg/L 182 101 273

Total Alkalinity mg/L 136 141 130

Calcium mg/L 40.9 26 50.8

Magnesium mg/L 71 5.8 8.2

Potassium mg/L 12.3 9.3 13.9

Sodium mg/L 108 76.9 130

Total Hardness mg/L.-CaCQO, 131 88.8 161

Groundwater from below the packer contains higher concentrations of sodium, chloride,
potassium, calcium, and magnesium, and has lower alkalinity. This is consistent with
the results of the fluid logging (Section 3.3.1) which indicated an increase in fluid

conductivity below about 420 feet.
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4. HYDROGEOLOGIC CONDITIONS

This section describes the hydrogeologic conditions in the basalt aquifer (the target
aquifer for ASR) in the area of Well No. 1, including aquifer hydraulic properties,
groundwater flow, aquifer boundaries, and groundwater quality. Information for this
section was compiled from U. 5. Geological Survey reports and studies, and a search of
well logs on file with the Oregon Water Resources Department, as well as the recent
investigations conducted in Well No. 1. Well logs used in this evaluation are included in
Appendix A, and summarized on Table 1.

4.1 Groundwater Conditions

41.1 Groundwater Occurrence

4111 Basalt Aquifer

Groundwater occurs in the Columbia River Basalt primarily in the interflow zones
between individual basalt flows. The interflow zones are broken, vesicular (porous) and
rubbly, and may contain pillow basalts or interbedded sedimentary material such as
sand and gravel. The geologic log of Well No. 1 indicates that potential interflow zones
are located at the following depths:

Depth General Description
315-324 porous gray basalt, water
333-342 broken gray basalt
382-397 medium soft black basalt
487-550 porous black basalt

These intervals are separated by zones described on the log as “hard basalt”, which likely
represent flow interiors. Video logging of Well No. 1 indicated that the basalt between
302 and 430 feet was generally weakly fractured or unfractured. A large fracture was
noted at approximately 430 feet on the video log. A review of well logs from other deep
wells completed in the basalt aquifer in the vicinity of Well No. 1 indicates similar
groundwater conditions, with water occurring in zones noted on the logs as soft, porous,
broken, or fractured. In general, the interiors of the basalt flows are unfractured, and
little groundwater occurs in the flow interiors unless zones of strong fracturing are
present. Groundwater in the basalt generally occurs under confined conditions. The
sedimentary rocks overlying the basalt and the dense basalt flow interiors confine the
interflow zones of the basalt aquifer.

Well yields in the basalt are variable, reflecting the variability in thickness and continuity
of the interflow zones, and the number of interflow zones intersected in the well. Well
yields in basalt wells in the area of Well No. 1 range from less than 10 gpm to over 3,000
gpm (Well No. 1).
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4112 Sedimentary Deposits

Groundwater occurs in the sedimentary deposits overlying the basalt in coarser-grained
portions or lenses of the rocks. These lenses are thin and discontinuous in the vicinity of
Well No. 1, and could not be correlated between wells (Figures 3 and 4). Groundwater in
these formations occuirs under unconfined to confined conditions. The Troutdale
Formation and Sandy River Mudstone are generally fine grained in the area of Well No.
1. Wells completed in coarser-grained lenses in the sedimentary deposits in the area of
Well No. 1 generally yield less than 30 gpm. Information on wells completed in the
sedimentary deposits in the vicinity of Well No. 1 is summarized on Table 2. Wells logs
from these wells are included in Appendix A.

The majority of the sedimentary deposits overlying the basalt near Well No. 1 are silt and
clay. The silts and clays are generally not water bearing® and form confining units for
groundwater occurring in deeper lenses of coarse materials and in the basalt aquifer.

4.1.2 Groundwater Flow

Groundwater flow in the basalt aquifer is complex due to the continuity of the interflow
zones, geologic structure such as folds and faults, and variability within the interflow
zones. Many of the wells in the basalt aquifer are also open to several interflow zones
and the water levels are likely affected by head differences between the zones.

Groundwater elevations in the basalt aquifer are quite variable (Table 1) due to the
location of the wells in the regional flow system, the variability in the completion zones
and the number of zones of differing hydraulic head where the wells are completed. A
number of wells in the basalt aquifer in the vicinity of Well No. 1 have fairly consistent
groundwater elevations between 20 below sea level to 20 feet above sea level (Table 1)
similar to Well No. 1. This suggests that the potentiometric surface of the basalt aquifer
in the area of Well No. 1is fairly flat. A flat potentiometric surface is consistent with a
high permeability aquifer.

Groundwater recharge to the basalt aquifer occurs in areas where the basalt is exposed at
or near the ground surface. Recharge also likely occurs through downward leakage in
areas where the hydraulic head in overlying sedimentary and unconsolidated materials
is greater than the hydraulic head in the basalt. The groundwater elevation in wells
completed in the sedimentary deposits overlying the basalt in the vicinity of Well No. 1
are approximately 20 to 40 feet above sea level (Table 2) indicating that vertical leakage to
the basalt can occur. Due to the low permeability of the Sandy River Mudstone, this is
likely a small portion of recharge to the aquifer. Groundwater upwelling from deeper
sedimentary units into the basalt also may occur, as poor-quality water has been
encountered in several deep basalt wells in the vicinity of Well No. 1, such as the High
School and Middle School wells (Wells #9 and #11, Figure 1) without intersecting

Leonard, A.R. and C.A. Collins, 1983, Groundwater in the Northern Part of Clackamas County,
Oregon, U.S. Geological Survey Open-File Report 80-1049.
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sedimentary units below the basalt. This has also been reported for other deep basalt
wells in the region™.

Groundwater discharge from the basalt aquifer is uncertain. Groundwater discharge
likely occurs to downgradient groundwater basins and to wells completed in the basalt.
Groundwater also discharges to the Willamette River, as the elevation of the river is
approximately 10 feet, and groundwater elevations of approximately 20 feet occur in
basalt wells near the river. Basalt crops out along the river west and southwest of the
well site.

Groundwater flow directions in the basalt aquifer and the overlying sedimentary rocks
and alluvial materials are shown schematically on Figure 12. Groundwater recharge to
the regional basalt aquifer likely occurs in the upland areas to the north, east, and south
of Well No. 1. Groundwater flow in the basalt aquifer is toward the Willamette River, a
regional groundwater discharge area. Groundwater recharge to the unconsolidated
material and sedimentary rocks occurs where the units are exposed at the surface.
Groundwater flow in the unconsolidated materials and sedimentary rocks is dependent
on local topographic variations, and is generally to local discharge points such as
Abernethy Creek, the Willamette River, and other surface water bodies.

413 Agquifer Boundaries

The boundaries of the basalt aquifer are uncertain. There are several geologic structures
that could form boundaries of the basalt aquifer. These include faults, folds, and lateral
thinning or changes in the interflow zones. Analysis of pumping test data collected from
Well No. 1 indicates that an aquifer boundary of lower permeability was intersected
during the test (see Section 3.3.2).

Several faults have been mapped or inferred in the area of Well No. 1, particularly north
of the Clackamas River (Figure 2). These faults may be of lower permeability than the
surrounding basalt, and restrict groundwater flow. Well No. 1 is drilled on the
northeastern limb of a syncline (Figures 2 and 4). The syncline may act to restrict

groundwater flow due to folding of the interflow and dense basalt interior zones.

The water table forms the upper boundary of the uppermost aquifer in the sedimentary
rocks and alluvial materials, where recharge crosses the boundary to enter the
groundwater flow system. If the water table intersects the ground surface, groundwater
discharge occurs through evapotranspiration and discharge to surface water bodies or
wetlands. The lower boundary to the aquifer is likely a low-permeability unit, such as

marine sedimentary rocks or dense volcanic rocks.

"Leonard, A.R. and C.A. Collins, 1983, Groundwater in the Northern Part of Clackamas County,
Oregon, U.S. Geological Survey Open-File Report 80-1049.

®Hogenson, G.M., and B.L. Foxworthy, 1965, Groundwater in the east Portland Area, Oregon,
U.S. Geological Survey Water Supply Paper 1793.
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4.2  Aquifer Hydraulic Properties

The transmissivity of the basalt aquifer in the vicinity of Well No. 1 was estimated from
available information presented on well drillers logs. The transmissivity can be
estimated from specific capacity data from the short well test performed by the driller
after a well is completed. The transmissivity is estimated from the following
approximation’:

T = 2000*Q/s
where T is the aquifer transmissivity in gpd/ft;
Q is the pumping rate in gpm; and
S is the drawdown at the end of the test period (feet).

The transmissivity was estimated for the basalt wells used to construct the geologic cross
sections. The specific capacity data were adjusted to account for well losses due to well
completions (open bottom, perforations, or fracture flow) during the tests. An estimated
average well efficiency of 70 percent was assumed for all wells. As shown on Table 1, the
adjusted specific capacity ranges from 0.32 to 43 gpm/ft, and the estimated transmissivity
of the basalt aquifer ranges from 60 to 8,750 f//d. This range in estimated transmissivity
reflects the heterogeneity of the aquifer and differences in the thickness, extent, and
permeability of the interflow zones. Well No. 1 and a well to the northeast owned by
Oregon City (Well #18, Figure 1) have the highest estimated transmissivity.

42.1 CRW Well No.1

Information on the aquifer hydraulic properties was provided by a 24-hour pumping test
conducted in Well No. 1 in August 1999 (Section 3.3.2) and a packer test conducted on
November 29 and 30, 1999 (Section 3.3.3).

During the 24-hour test, the well was pumped at a rate of 300 gpm, with 2.9 feet of
drawdown in the well at the end of the test. The estimated transmissivity for the interval
302-560 feet from the test data was 22,000 f¥/d. This estimated transmissivity is the
highest estimated transmissivity of the wells completed in the basalt aquifer in the
vicinity of Well No. 1 (Table 1).

During the packer test, the well was tested over the interval between the bottom of the
casing (302 feet bgs) and 426 feet. The transmissivity of this zone was estimated to be
1,750 £t¥/d, or less than 10% of the transmissivity estimated for the entire open interval of
the well. This indicates that the portion of the hole below the packer (between 426 and
560 feet) has a transmissivity of approximately 20,000 ft/d. Therefore, the lower portion
of the well is significantly more permeable than the upper portion of the well.

? Driscoll, F.G., 11986, Groundwater and Wells, Johnson Filtration System, St. Paul, Minnesota.
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43  Groundwater Quality

Groundwater quality in the basalt aquifer is variable. Several deep wells in the vicinity
of Well No. 1 contain water a high total dissolved solids (TDS) content due to elevated
sodium and chloride concentrations.

Water quality samples from the basalt aquifer have been historically collected at
monitoring well MW-1 near the Rossman landfill. MW-1 is completed in the basalt
aquifer at a depth of 204 feet. The water from MW-1 is a sodium-chloride water (Figure
13), with a TDS of approximately 290 to 380 mg/L. The water quality data from MW-1
are summarized on Table 5.

Water quality samples were collected at the end of August 1999 from several existing
wells completed in the basalt aquifer, prior to the pumping test conducted on Well No. 1.
The sampled wells were:

o Ogden Middle School, Figure 1, Well #9;
e High School Well, Figure 1, Well #11;

e Lonestar Well, Figure 1, Well No.#6; and
e 16200 Oak Terrace, Figure 1, Well#1

Samples were collected using the existing pumping equipment installed in each well.
Further information on the wells is provided in Table 1, and the location of the wells is
shown on Figure 1.

The results of the water quality sampling indicate that water from these wells is a hard to
very hard sodium chloride water with a high TDS content. The results of the water
quality sampling in these wells is summarized on Table 3, and shown on Figure 7.

Water from the Ogden Middle School and High School wells had the poorest water
quality of the wells sampled. These wells exceeded secondary drinking water standards
for chloride, and have a TDS content exceeding the secondary drinking water standard
of 500 mg/L. Water from these wells also exceeds the secondary standards for iron and
manganese. Water from the other two wells sampled had lower concentrations of iron,
manganese, and chloride that are below the secondary drinking water standards,
however, TDS exceeded the secondary standard. Water from Rossman MW-1 had the
lowest TDS of the wells in the vicinity of MW-1. No organic constituents were detected
in any of the wells.

The two school wells with the poor quality water are deep wells in the basalt aquifer. It

is likely that that the poor-quality water is the result of upwelling of more saline water
from underlying Skamania Volcanics or sedimentary rocks. Other deep wells installed in
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the basalt aquifer in the vicinity of Rossman MW-1 and Well No. 1 have also been noted
with poor quality water’®'!,

43.1 WellNo.1

Groundwater samples collected from Well No. 1 over the entire open well are similar in
composition to groundwater from other deep wells completed in the basalt aquifer
(Figure 7). The dissolved solids content is intermediate between the two school wells,
which are have a TDS content of approximately 1,000 mg/L, and Lonestar and Oak
Terrace wells, which have a TDS of less than 650 mg/L.

Groundwater samples collected during the packer test indicate that groundwater in the
upper portion of the aquifer contains lower total dissolved solids (primarily sodium and
chloride) than the lower portion of the aquifer. The total dissolved solids of the upper
portion of Well No. 1 was 330 mg/L, which is similar to the TDS content of the Lonestar,
Oak Terrace, and Rossman MW-1 TDS content (Tables 3 and 5). The TDS of the lower
portion of the well was 675 mg/L, which is lower than the TDS of the school wells (930 to
1,000 mg/L). This indicates that the groundwater in the lower portion of the aquifer is of
poorer quality than groundwater in the upper portion of the aquifer.

Organic constituents have been detected in Well No. 1 at concentrations less than the
drinking water standards. Trichloroethylene (TCE) was detected twice, in 1988 and 1991,
and tetrachloroethylene (PCE) was detected once in August 1999. These organic
constituents were not detected in the other basalt wells sampled during the sampling
conducted in August 1999. In addition, these organic compounds were not detected in
Well No. 1 during the packer testing conducted in November 1999.

4.4 Groundwater Use

There are a number of wells completed in the basalt aquifer and in the overlying
sedimentary rock and alluvial materials in the vicinity of Well No. 1. Many of these wells
are shallow domestic wells and do not withdraw large quantities of water. Several deep
wells completed in the basalt aquifer are reported on the well logs to withdraw more
than 300 gpm, in addition to Well No. 1. These wells are as follows:

Oregon City Public Schools - The School District owns two wells completed in the basalt
aquifer (Well # 11 and #13, Table 1 and Figure 1). One well was drilled to a depth of 602
feet, and has been pump tested at 350 gpm. The well is used for irrigation. The other
well was drilled to a depth of 578 feet, and was pump tested at 295 gpm. The use of the
groundwater from this well is not known.

T eonard, A.R. and C.A. Collins, 1983, Groundwater in the Northern Part of Clackamas County,
Oregon, U.S. Geological Survey Open-File Report 80-1049.

" Hogenson, G.M., and B.L. Foxworthy, 1965, Groundwater in the east Portland Area, Oregon,
U.S. Geological Survey Water Supply Paper 1793.
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Oregon City Wells - Oregon City owns two production wells completed to depths of 560
and 404 feet in the basalt aquifer (Well #3 and #18, Table 1 and Figure 1). The wells
were each pump tested at 300 gpm. The well completed to 404 feet was abandoned in
March of 1999. The status of the other well is not known.

Dakota Minerals Well (Willamette Falls Sand and Gravel) - This well is completed to a
depth of 340 feet in the basalt aquifer (Well #5, Table 1 and Figure 1). The well was
pump tested at up to 600 gpm. The current status of this well is not known.

These four wells are located within 0.5 to 1 mile of Well No. 1. The current pumping rate
and use of each of these wells is not known. In addition to these wells, there are three

other wells in the area that are reported to pump more than 100 gpm. The wells are:

Oregon Ready Mix This is well is 248 feet deep and was pump tested at up to 100 gpm
(Well #6, Figure 1).

Garvision This is a domestic well that was pump tested at 100 gpm. The wellis 180 feet
deep (Well #12, Figure 1).

Publishers Paper This well is 251 feet deep and was reported to produce 230 gpm (Well
#8, Figure 1).

The status of these wells is not known.
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5. ASR FEASIBILITY

This section describes the feasibility of ASR in the basalt aquifer in the vicinity of Well
No. 1, and the feasibility of using Well No. 1 as an ASR well.

5.1  ASR Objectives

CRW wishes to develop an ASR system utilizing water either from the CRW water
treatment plant or purchased from the South Fork Water Board that will be recharged
into a basalt aquifer using CRW’s existing Well No. 1. The initial goal is a storage
capacity of 80 MG, however, CRW is interested in evaluating the maximum ASR storage
capacity of the basalt aquifer. The recharged water would typically be stored for 3 to 6
months, then recovered to meet summer peak demands or emergency needs. The
recovered water will be required to have a composition similar to the recharge water,
and have acceptable taste and odor. The overall objective is to design a system to
maximize the recovery of recharge water while providing consistent water quality to
CRW's customers.

Several items that need to be addressed in the ASR feasibility evaluation and pilot testing
are as follows:

1. What rate can water be injected using Well No. 1?7 Are similar recharge rates
likely at other locations in the basalt aquifer in the vicinity of Well No. 1?

2. How much water can be recharged at Well No. 1 over a seasonal recharge cycle?
How much water can be recharged over the local area?

3. What will the water level rise in Well No. 1, locally in the basalt aquifer, and in
the overlying sedimentary deposits be?

4. How far will the recharged water migrate during storage?

5. What reactions will take place in the aquifer between the recharged water and
native groundwater and between the recharged water and the basalt aquifer
matrix? Will vertical leakage from the overlying or underlying deposits affect
water quality?

6. Are there potential sources of contamination that could affect the operation of the
system?

7. Based on the conceptual model and issues, should a pilot test be performed? If a
pilot test is performed, what approach should be employed to collect the
necessary information for a full-scale system?

5.2 Aquifer and Well No. 1 ASR Characteristics

This section describes the characteristics of the basalt aquifer and Well No. 1 that are
relevant to ASR feasibility.
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5.2.1 Agquifer ASR Characteristics

Water injected into an aquifer during ASR operations will flow into the permeable zones
in the aquifer, such as interflow zones present in the basalt aquifer. The water level
buildup in the aquifer from recharge is a function of recharge rate and duration, the
aquifer transmissivity and storativity and the aquifer boundary conditions.

A high aquifer transmissivity is favorable for recharging large quantities of water. The
aquifer transmissivity in the vicinity of Well No. 1 is approximately 22,000 ft¥/d,
indicating that it is highly permeable and thus capable of readily accepting recharge
water. Based on the results of the packer testing, the lower portion of the well, from 430
to 560 feet, is the most permeable portion of the well, with an estimated transmissivity of
20,000 ft¥d. The upper portion of the well, between 302 and 430 feet, has a transmissivity
of 1,750 f/d. The storativity of the aquifer in the vicinity of Well No. 1 is not known.

The storativity of confined basalt aquifers is typically between 10° and 10°. A low
storativity will transmit water level changes rapidly over large areas in a permeable
aquifer such as the basalt aquifer intersected by Well No. 1.

The hydraulic properties of lower portion of Well No. 1 were used to make preliminary
estimates of water level rise during recharge. For the estimate, a storativity of 10* was
assumed. Under these conditions, the water level rise in the well was estimated to be
less than 50 feet at a recharge rate of 2,000 gpm (i.e. 130 MG over a 90 day period). A
higher storativity will result in lower buildup at the well during recharge, while a lower
storativity (10°) will result in approximately 60 feet of buildup. The water level rise ata
point 2,500 feet from the well is estimated to be less than 20 feet. This water level
buildup is the maximum buildup that is projected to occur at the end of recharge. After
recharge stops, water levels in the immediate vicinity of the well will decrease as water
levels equilibrate in the aquifer during storage. A greater water level rise will occur as
the result of a higher recharge rate.

The intended recharge zone is a confined part of the basalt aquifer, that is at least 100
feet below the top of the basalt. The water level rise resulting from recharge is expected
to be confined to this zone, with a muted response in the zones in the upper portions of
the basalt. There are five deep wells within a 1-mile radius of Well No. 1 that likely
intercept the confined zone target for recharge, including the following wells:

Ogden Middle School, Figure 1, Well #9;

¢ Two wells owned by Oregon City Public Schools, Figure 1, Wells #11 and 13; and
Clackamas Housing Authority, Figure 1, Well #3; and

e Willamette Falls Sand and Gravel, Figure 1, Well # 5.

These five wells have a depth to water of greater that 100 feet except for the Willamette
Falls Sand and Gravel well (Table 1), which is located approximately 1-mile northeast of
Well No. 1 (Figure 1). The water level rise in this well is anticipated to be less than 15-
feet. Other wells completed in the basalt the vicinity of Well No. 1 such as Rossman
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MW-1 are completed in the upper portion of the basalt, and water level rises as a result
of recharge are not expected in these wells.

This analysis did not consider the effects of low-permeability aquifer boundaries, which
would increase the water level buildup. The extent of the highly permeable portion of
the basalt aquifer that Well No. 1 is completed in is not known. There are two additional
wells that have an estimated transmissivity of greater than 8,000 f/d (Well #11 and #18,
Figure 1 and Table 1), located 4,000 feet northeast and southwest of Well No. 1. It is
uncertain if the aquifer between these wells is highly permeable.

The effects of recharge on the water levels in upper portions of the basalt and on the
sedimentary deposits overlying the basalt is not known, and will be dependent on the
vertical permeability of the sedimentary deposits and basalt, and the difference in
hydraulic head between the basalt aquifer and the overlying aquifer in the sedimentary
deposits.

5.2.2 Well No.1 ASR Characteristics

Well No. 1 was drilled to a depth of 560 feet below ground using cable tool drilling
methods. A surface seal of cement grout was installed to a depth of 30 feet into silt and
clay. The well is cased to a depth of 302 feet with 16-inch diameter steel casing through
the sedimentary deposits and into the top of the basalt. The caliper logging indicates the
well is an open 16-inch diameter borehole below the casing. The video logging
conducted prior to the packer test indicates generally unfractured basalt occurs from 302
feet to a depth of approximately 430 feet. This upper zone has a relatively low
permeability. The lower zone of the well from 430 to 560 feet is highly permeable. The
depth to water in Well No. 1 was approximately 61 feet below ground in November 1999.

The existing well construction is shown on Figure 14. In this condition, the well does not
meet well construction standards under OAR 690-210-0150 Sealing of Wells in
Consolidated Formations. A well completed in consolidated formations such as basalt
must have a minimum 5-foot cement grout seal in the annulus between the well casing
and formation.

Well No. 1 will need to be modified to meet seal regulations prior to usage as an ASR
well. The well can be modified by telescoping 12-inch diameter steel casing in the well
between a depth of 250 and 420 feet, and pressure grouting the casing in place. The
proposed modification is shown on Figure 14. Starting the seal at a depth of 250 feet will
provide a pump chamber that will allow a 2,000 gpm pump to be installed.

Without modifications to the well head to control leakage, the available water level
buildup at Well No. 1 is limited by the depth to water in the well. The depth to water is
approximately 61 feet below ground. We estimate that recharge at a rate of 2,000 gpm
for 90 days will result in a water level buildup of about 50 feet in the well. This should
not present a problem during ASR pilot testing and initial implementation.
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5.3  Recharge Water Migration

When recharge stops, the recharge water will migrate away from the well due to the
hydraulic gradient caused by the recharge mound at the well, and due to the regional
hydraulic gradient in the aquifer. The groundwater velocity due to natural groundwater
flow in the basalt aquifer was estimated from the following equation:

v = Ki/n

where is the groundwater velocity in ft/d;
is the hydraulic conductivity (ft/d),
is the hydraulic gradient (ft/ft), and

is the effective porosity (percent).

5o R <

There is uncertainty in the input parameters. The hydraulic conductivity can be
estimated by dividing the transmissivity by the thickness of the principal water bearing
zones in the well below a depth of 430 feet. The thickness of the water-bearing zones is
uncertain, but is less than the total thickness of basalt in the open well. The weakly
fractured or unfractured basalt flow interiors do not contribute large quantities of water
to the well. The hydraulic gradient can be estimated from the groundwater elevations,
and the effective porosity for the basalt interflow zones is estimated to be between 15
and 25 percent.

Table 6 presents an estimate of 1-year groundwater travel distance for recharge water
based on a range of the hydraulic properties estimated for the lower aquifer (430 to 560
feet). As shown on Table 6, the estimated 1-year travel distance is variable, depending
on the estimated hydraulic conductivity, hydraulic gradient, and the effective porosity.
The estimated travel distance based on these parameters ranges from less than 500 feet to
as much as 7,700 feet. If storage is shorter than one year, groundwater migration will be
less. Itis therefore possible for the recharge water to migrate a considerable distance
from the well during storage. The rate of migration will affect the quality of the stored
water, and will be evaluated as part of the pilot test.

54  Water Quality

This section describes the quality of the recharge water and the basalt aquifer. Italso
includes a discussion of the compatibility between the groundwater and surface water
with regard to potential mineral precipitates that may form as the result of mixing of
recharge water and the native groundwater. Supplemental information is included in
Appendices D and E.

5.4.1 Recharge Water

The recharge water that will be used is surface water that is currently utilized by CRW as
it's water source. The recharge water is a calcium-sodium bicarbonate water. It is
characterized by low dissolved solids (22 to 56 mg/L) and a near-neutral pH. Organic
compounds have not been detected in the surface water. None of the constituents in the
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recharge water exceed primary or secondary water quality standards. The surface water
quality is generally consistent from year to year (Table 7).

Modeling results indicate that the surface water is supersaturated with iron oxides and
hydroxides. These iron (hydr)oxides, however, have a very low solubility, and water in
equilibrium with these compounds contains very low levels of iron (approximately 0.005

mg/L).

5.4.2 Groundwater

Groundwater quality in the basalt aquifer is variable. Several deep wells installed in the
basalt aquifer in the vicinity of Well No. 1 such as the Middle School and High School
wells have high levels of dissolved solids that exceed the secondary drinking water
standard. Groundwater from the upper portion of the basalt aquifer is less mineralized,
with a lower dissolved solids content. The groundwater pH is slightly alkaline.

Modeling results indicates that the groundwater is supersaturated with iron oxides and
hydroxides. These iron (hydr)oxides, however, have a very low solubility, and water in
equilibrium with these compounds contains very low levels of iron (approximately 0.005
mg/L). Groundwater is also supersaturated with respect to several silica minerals,
including quartz. In general, natural waters are oversaturated with respect to quartz
because the rate of attainment of equilibrium between quartz and silicic acid (i.e.
dissolved silica) is extremely slow. This generally implies that the solubility of
amorphous silica represents the upper limit of dissolved aqueous silica. Groundwater in
the basalt aquifer is slightly undersaturated with respect to amorphous silica. As a result,
clogging of the aquifer through precipitation of silica is unlikely. Other minerals
commonly found to clog aquifers or form encrustations in wells such as manganese
(hydr)oxides, carbonates, and gypsum are below saturation levels and should not
precipitate. Saturation indices indicate that calcite is near equilibrium within the aquifer.

5.43 Chemical Processes During Recharge

Recharge water injected into the basalt aquifer during ASR operations will displace the
existing groundwater in the permeable interflow zones replacing it with the recharge
water. Under this scenario, a zone of good quality recharge water will develop around
the recharge well that can be drawn on to meet peaking or emergency demands.
Groundwater quality changes during recharge and storage may occur as a result of the
following:

¢ Advection and dispersion;

s Diffusion;
e Interaction with the aquifer mass; and
o Leakage.
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These processes may modify the quality of the recharge water during the storage period.
Experience has shown that based on the actual hydrogeological conditions in the storage
zone that these issues can be managed during ASR operations to maximize recharge
water recovery. Pilot testing will evaluate the potential water storage and recovery
implications of these processes. Each process is described below.

5.4.3.1 Advection and Dispersion

Advective transport is the migration of dissolved constituents within groundwater under
the prevailing hydraulic conditions. Recharge water entering the aquifer will flow ata
variable velocity due to differences in flow length, pore size, and friction in the pore
space. These differences cause mixing along the flow paths from the differing velocities,
or dispersion. Mixing occurs both parallel and transverse to the flowpath taken by
groundwater.

Changes in water quality due to advection and dispersion will likely occur on the edges
of the mass of recharge water as it displaces the natural groundwater in the interflow
zones. This process will likely be important during recharge, when a steep gradient
exists near the recharge well due to mounding of recharge water. Advection and
dispersion will be less important during storage when the recharge water moves under
the natural groundwater gradient. Advection and dispersion will result in a mixing zone
between the recharge water and the native groundwater at the perimeter of the zone of
stored water. The size of the mixing zone will be dependent on the aquifer properties

and hydraulic gradients.

The potential for the stored water to migrate under the natural hydraulic gradient was
briefly discussed in Section 5.3. High groundwater velocities may transport the stored
water away from the recharge well, thus potentially reducing the quality of stored water.

5432 Diffusion

Diffusion occurs when solutes in water move from an area of high concentration to an
area of low concentration. Diffusion will occur as long as a concentration gradient exists,
and the mass of solute flux is proportional to the concentration gradient. Ina
groundwater system, diffusion is also controlled by the tortuosity of flowpaths in the
pore space of the aquifer.

A concentration gradient will exist in the aquifer between the injected water and the
native groundwater. The recharge water is low in dissolved solids, while the native
groundwater is significantly higher in dissolved solids. Diffusion will occur between the
injected water in the interflow zones and the native groundwater along the edges of the
recharge water, and between the recharge water in the interflow zones and native
groundwater occurring in the dense basalt zones between interflow zones during
storage. Diffusion may result in a deterioration of the recharge water during the storage
period.
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5433 Groundwater-Aquifer Mass Interactions

The injected water has the potential to interact with the aquifer rock mass, resulting in
dissolution of minerals in the rock mass and consequent changes in water quality. The
rate of dissolution will be dependent on the pH and chemistry of the recharge water, the
mineralogy and alteration of the aquifer rock mass, and the residence time of the water

in the aquifer.

Chemical interaction between the recharged water and the basalt aquifer mass is
expected to be minor due to the short residence time of the recharged water in the
aquifer, the relatively insoluble silicate minerals of the basalt aquifer matrix, and the
near-neutral pH of recharge water. Experience at Salem, Oregon has shown little
interaction between the rock matrix and recharge water, and little potential for clogging
of the area around the well from reactions with the recharge water.

5434 Leakage

During recharge there is likely to be an increased water level in the storage zone
compared to the underlying and overlying aquifers. Depending on the permeability of
the overlying sedimentary materials, vertical leakage from the storage zone may occur.
In addition, during recovery when the well(s) are pumped, hydraulic gradients may be
reversed. This could induce leakage either from underlying rocks such as the Skamania
Volcanics or from overlying basalts and sediments into the storage water. Depending on
the quality of water in the overlying and underlying aquifers, changes in water quality

may ocCcur.

5.44 Evaluation of Mixing between Recharge Water and Groundwater

The effects of mixing the recharge water and native groundwater were investigated to
determine the potential for the formation of mineral precipitates which have the
potential to clog the aquifer and/or the recharge wells. For the mixing analyses,
groundwater to surface water ratios of 3:1, 1:1, and 1:3 were modeled. A detailed
discussion of the mixing analysis is included in Appendix E.

The results of the modeling indicate that as increasing portions of recharge water are
mixed with the native groundwater, the pH will decrease slightly, while the redox
potential will decrease slightly. This will result in supersaturation of ferrihydrite, an iron
(hydr)oxide. However, due to the low iron concentrations, precipitation would be
minimal.

5.4 Potential Contaminant Sources

Potential sources of groundwater contamination near an ASR facility are important, as
ASR operations can change groundwater flow directions and vertical gradients as water
is injected or recovered from an aquifer. These changes could potentially result in the
introduction of contaminants into the stored groundwater.
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A potential source of contamination near Well No. 1 is the Rossman landfill. The
Rossman landfill is located approximately 3,000 to 4,000 feet northeast of Well No. 1. The
Rossman landfill has been associated with increased levels of iron, manganese, benzene,
vinyl chloride, and trichloroethelyene in shallow groundwater at the landfill site.
Remedial measures were taken at the landfill to limit infiltration and collect and treat
leachate. Groundwater and surface water in the vicinity of the landfill are monitored
semiannually. A deep monitoring well in the basalt (Rossman MW-1) installed near the
landfill does not show evidence of impacts within the basalt from the landfill.

Trichloroethylene (TCE) has been detected twice in Well No. 1 (1988 and 1991) and
tetrachloroethylene (PCE) was detected in one sample collected in August 1999. These
compounds were detected at low levels, below the drinking water standards. The source
of these compounds is unknown. These compounds were not detected in the deep
monitoring well MW-1 at the Rossman landfill. The ASR storage zone is in the lower
part of the basalt, and is therefore not expected to affect groundwater flow beneath the
landfill.

Other sources of potential contaminants may exist in the vicinity of Well No. 1. A
contaminant source inventory should be conducted following completion and analysis of
a pilot test.
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1

Conclusions

A review of the geologic and hydrogeologic conditions in the vicinity of Well No.
1 indicates that the basalt aquifer conditions are favorable for the development of
ASR. The lower part of basalt aquifer is very permeable, confined, and is partially
bounded with a low permeability boundary.

Water quality data from wells in the basalt aquifer indicates that the water is a
hard, sodium chloride type water, of variable quality. Water from several deep
wells contains elevated dissolved solids and high sodium and chloride
concentrations.

Downhole geophysical logging using fluid and spinner logs indicates that Well
No. 1is completed in several interflow zones in the basalt aquifer. Water
entering the well below approximately 420 feet has a higher TDS content and
higher fluid conductivity than water that enters the upper portion of the well.

Packer testing of Well No. 1 indicated that the lower portion of the well, below
430 feet, is significantly more permeable than the upper portion of the well. The
aquifer response in the upper portion of the well indicates that leakage from the
overlying Troutdale Formation and Sandy River Mudstone is occurring.
Groundwater from the lower portion of the well is more mineralized than
groundwater in the upper portion of the well.

Well No. 1 is completed in a highly permeable portion of the basalt aquifer,
indicating that the aquifer is capable of accepting recharge water readily without
excessive water level buildup. Recharging 130 Mgal over 90 days would result in
a water level rise of about 50 feet in the recharge well

Migration of the injected water during storage under the natural hydraulic will
occur. A preliminary estimate indicates that the injected water could migrate
between 500 and 8,000 feet after 1-year. There is uncertainty in the estimates as a
result of the uncertainty in aquifer hydraulic parameters, hydraulic gradient, and
effective porosity. Pilot testing will help address this issue.

Water quality changes during recharge and storage can occur from advection and
dispersion (mixing), diffusion due to concentration gradients between the
recharged water and native groundwater, and reactions between the aquifer rock
mass and the injected water. These reactions combined with effects due to lateral
groundwater flow will govern the amount of high-quality recharge water that
can be recovered. Experience at other ASR sites suggests that under most
conditions, management and conditioning of the storage zone can result in
recovery of a large percentage of the recharge water.

An evaluation of the water quality of the surface water and native groundwater
indicates that they are both supersaturated with respect to iron (hydr)oxides.
Due to the low iron concentrations in the surface water and groundwater, and
the low solubilities of these compounds, precipitation of iron compounds is not

Golder Associates



February 29, 2000 31 993-1586.003

anticipated to be a concern. Mixing of these waters will cause a sight increase in
redox potential and a slight decrease in the pH of the groundwater.

6.2 Recommendations

It is recommended that CRW proceed with an ASR pilot test at Well No. 1. The pilot test
should target the recharge, storage, and recovery of 50 MGal or more into the lower
portion of the well. Recharge of 1,200 gpm over 30-days will result in 52 MGal of water
recharged into the aquifer. The components of the pilot test should include the
following;:

1. Well Modification

Modify Well No. 1 to comply with OAR 690-210-0150 as follows:

e Conducta plumbness and alignment test to determine the well conditions and
whether the new casing string can be placed;

e Backfill the well to a depth of 425 feet with disinfected, washed gravel;
e Backfill the well to a depth of 420 feet with bentonite pellets;

e Telescope 12-inch diameter casing inside the 16-inch casing between 250 and 420
feet;

e Pressure grout the annular space with neat cement grout;
e (lean out the gravel and bentonite with a bailer and/or air lift pumping;
e Develop the well until the water is clear; and

e Run a 4-hour step pumping test to size the permanent pump.

2. ASR Testing

e Conducta 4 to 8-hour step recharge test to assess well performance under
recharge conditions;

s Recharge and withdrawal of recharge water over several variable periods to
assess aquifer response to recharge, including aquifer boundaries, water level
buildup, leakage, and short-term changes in water quality;

e Recharge over a longer term period followed by a storage period of several
months to assess long term water quality changes as a result of advection,
dispersion, and diffusion, residual buildup, and leakage; and

* Recover the stored water while monitoring water quality. A 4 to 8-hour step
pumping test should be conducted prior to the start of recovery to evaluate any
changes in well performance as a result of recharge.
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3. Water Quality Sampling

Water quality sampling should be conducted throughout the pilot test, particularly
during recovery, to determine any changes in stored water quality. As part of the pilot
test, a monitoring well network should be established to monitor water levels in the
basalt aquifer.

Following evaluation of the pilot test results, and decision to proceed with full-scale
implementation, a contaminant source inventory should be completed for a 1.5 mile
radius around Well No. 1 to determine potential contaminant sources near the well, and
for future wellhead protection work.
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BASALT WELL INFORMATION
Top of
Depth Top of Open Bottom of Modified
WRD Ground to Groundwater | Depthto | Elevationto | Open Hole |Bottomof| Well Pumping Test | Spedfic Estimated
Map Well | Township{ Range- 1/4| 1/4 Elevation | Water Date of Elevation Basalt | top of Basalt Hole Elevation Well Hevation| Aquifer Rate Drawdown | Duration | Capacity Transmissivity
Number | ID North East |[Section|Sec.|Sec Well Owner (feet amsl]) | (feet) | Measurement | (feet amsl) | (feetbgs) | (feetmsl) | (feet bgs)| (feet msl)| (feet bgs) | (feet msl)|Test Type] (gpm) (feet) (hours) | (gpmvtt)! (ft2/d)
1 4385 25 2E 28 |nw{ ne Ferriaer 350 400 4/16/76 -50 372 -22 203 147 520 -170 na
2 4391 25 2E 28 Inw|nw Okita 300 307 416/76 -7 203 97 203 97 522 -222 bailer 10 45 1 032 85
Clackamas Housing
3 4392 25 2E 28 ne | nw Authority 330 305 1/9/63 25 218 112 222 108 560 -230 300 34 ] 12.6 3370
4 4382 25 2E 28 |sw|sw Harrington 50 70 4/24/81 -20 130 -80 130 -80 154 -104 air test 20 80 1 0.36 95
Willamette Falls
5 4398 25 2E 23 sw| ne | Sand and Gravel 30 21 6/18/70 £l 139 -109 139 -109 340 -310 Pump 500 79 4 5.0 2417
13 2/26/1966
6 4410 25 2E 29 |sw|nw| Oregon Ready Mix 30 13 8/31/9% 17 176 -146 175 -145 248 -218 Pum; 50 35 4 2.0 546
Clairemont Water
7 4396 25 2E 29 se | se District 85 69 8/17/73 16 299 -214 301 -216 560 -475 Pump 3150 160 24 28.1 7519
8 4419 25 2E 31 se | nw| Publisher's Paper Co. 120 49 not available 71 14 106 17 103 250 -130 Pumy 230 41 na 8.0 2142
Oregon City Public
9 4425 28 2E 32 |nw|nw Schools 245 450 1/10/56 -205 429 -184 453 -208 550 -305 Pump 80 42 6 27 727
10 4211 25 2E 19 sw | ne Skyles 90 82 122/71 8 113 -23 120 -30 203 -113 Pump 65 118 0.79 210
Oregon City Public
11 4427 28 2E 32 inwinw Schools 245 236 3/23/67 9 460 -215 463 ~218 602 -357 Puamy 350 11 8 455 12164
12 4430 25 2E 33 |nw|nw Garvisan 150 60 8/14/56 90 162 -12 164 -14 180 -30 Pump 100 56 8 2.6 682
Oregon City Public
13 4431 25 2E 33 | sw| ne Schools 190 165 3/4/65 25 469 -279 472 -282 578 -388 Pump 285 131 8 32 860
14 4220 25 2E 13 ne | nw| Pay'n Pack Store 100 95 6/24/76 5 70 30 118 -18 180 -80 air test 20 80 1 0.36 95
15 4384 P 2E 28 |sw|ne Smith 360 350 5/6/77 -30 3170 43 317 43 455 -95 na
16 20301 25 2E 28 |sw| ne Hayes 360 260 5/24/95 100 448.0 -88 500 -140 500 -140 na
17 20693 25 2E 29 ne [ sw| Rossman Landfill 30 21 9710/34 10 176.0 -146 204 -174 204 -174 na
Park Place Water
18 7121 25 2E 28 |[swinw District' 200 184 10/10/67 16 115.0 85 158 42 404 -204 Pump 300 10 6 43 11458
19 4437 25 2E 33 se | se Domreis 210 30 9/14/66 180 31.0 179 40 171 90 120 bailer 40 20 1 29 764
Oregon Conference
20 20497 25 2E 20 |[se] se of SDA 30 116 5/8/95 -86 7.0 23 203 -173 212 -212 na
21 4429 25 2E 33 [ nel|nw King 170 40 6/6/66 130 99 71 99 71 120 50 Pump 55 70 1 1.1 300
Note:

1. The spedfic capacity was corrected assuming a 70 percent well effidency.
2. Well abandened in March 1995.
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TABLE 2 (page 1 of 4) 993-1586.003
Water Quality Summary-Basalt Wells
Odgen Senior High 16200 Oak
Drinking Water Standards Middle School Lonestar Terrace Well 1 Well 1
Detection MCL 990901030 990902018
Parameter Units Limits Primary Secondaﬂ Proposed 08/26/99 08/26/99 08/26/99 08/31/99 08/31/99 09/01/99
C ional Par
Conductivity umhos/cm 05 1570 1700 640 560 770 860
Condudtivity (Field Data) mV/em
pH 78 78 83 81 ) 3
pH (Field Data)
Temperture (Field Data) oC
Total Dissolved Solida mg/L 1 930 1000 380 350 470 510
Turbidity NTU 0.05 05,1.0 11 0.1
Turbidity (Field Data) NTU
Dissolved Oxygen (Field Data) mg/L
Oxygen Reduction Potential (Field Data) mV
Chloride mg/l, 0.1 464 506 134 869 167 182
Nitrate mgN/L 0.01 ND ND ND ND ND ND
Nitrite mgNL 0.01 ND ND
Total nitrate and nitrite mgN/L 0.02 ND ND
Sulfate mg/L 0.1 250 400-500 ND ND ND ND nd ND
Fluoride {free) mg/L 02 0.67 0.7
MBAS (Surfactants) mg/L 0.01 ND ND
Total Alkalinity mg/L 0.5 129 123 135 150 137 136
Carbonate Alkalinity mg/L 05 0.644 0.615 213 1.49 1.09 107
Hydroxide Alkalinity mg/L 0.5 0.011 0.011 0.034 0.021 0.017 0.017
Bicarbonate Alkalinity mg/l. 0.5 157 150 164 182 167 165
Carbon Dioxide (Free) mg/L 2 4.98 4.75 1.64 2.89 334 33
Total Phosphorus (as P) mg/L 0.05 ND 0.02
Todide m 01
Color ACU 3 5
Corrosivity -
Odor TON 1 1
Microbiclogical
Standard Plate Count cfu/mL = 100 2
Total Coliform #/100 mL - 5 >23 <11
E Coli #7100 mL - 5 <11 <11
Metals
Aluminum mg/L ND ND
Antimony mg/l. 0.0005 ND
Arsenic ME/L 0.005/0.00057| 0.05 ND ND
Asbestos mg/L 02
Barium _mg/l, 0.0002 2 41 45
Hium mg/L 0.0005 ND ND
Cadmium mg/L 0.001/0.00057| 0.005 ND ND
Caldium mg/L 0.05 108 130 94.5 ND 39.3 409
Chromium mg/L 0.001 0.1 78 11
Coj mg/L 0.02 T 1 ND ND
ide mg/L 0.004 ND ND
Iron mg/L 0.05 03 0.65 0.71 83 ND 0.11 0.13
Lead mg/L 0.001/0.00057 TT 0.645 ND
Magnesium mg/L 0.05 10 115 35.6 ND 72 7.1
Manganese mg/L 0.005 0.05 91 2 1600 ND 36 36
Mercury mg/L 0.0005 0.002 ND ND
Nickel mg/L 0.01 ND ND
Potassium mp/L 1 183 18.6 184 2.6 12 123
Selenium mg/L 0.005/0.0017 [ 0.05 ND ND
Silica (5i02) mg/L 02 54 54 69 50 49 46
Silver mg/L 0.001/0.00057 01 ND ND
Sodium mg/L 0.55/0.17 187 185 79 118 101 108
Thallium mg/L 0.0002 ND ND
Total Hardness mg/i-CaCO3 - 311 37 382 ND 128 131
Zinc mg/L 0.025/0.027 5 0.03 ND
Radionucdlides
Gross Alpha pCi/L 1 | | 4[ J ND
ND Is non-detect 0229801 s
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TABLE 2 (page 2 of 4) 993-1586.003
Water Quality Summary-Basalt Wells
Odgen Seruor High 16200 Oak
Drinking Water Standards Middle School Lonestar Terrace Well 1 Well 1
Detection MCL 990501030 990902018
Parameter Units Limits Primary Secondary | Proposed 08/26/99 08/26/99 08/26/99 08/31/99 08/31/99 09/01/99
Gross Beta mRem/yr 1
Radium 226 pC/L 1
Radium 228 pCi/L. 1
Radon (Rn-222) pCi/L 1 300 260 ND
lodine-131 pCi/L.
Strontium-90 pCi/L <33
Tritium pCi/L <291
Uranjum ug/L 0.001
Disginfection By-Products
Total Haloacetic Acids ug/L. 1 ND ND
Total Trihalomethanes ug/L 0.0005 80
Organics
Benzene ug/L 0.5 5 ND ND ND ND ND ND
Carbon tetrachloride ug/L 05 5 ND ND ND ND ND ND
Chlorobenzene ug/L. 0.5 ND ND ND ND ND ND
1,2-Dichlorobenzene ug/L 0.5 ND ND ND ND ND ND
1,4 Dichlorobenzene ug/L 05 600 10 ND ND ND ND ND ND
1,2-Dichloroethane ug/L 05 5 - i ND ND ND ND ND ND
1,1-Dichloroethene ug/L 05 5 ND ND ND ND ND ND
cis-1,2-Dichloroethene ug/L 05 ND ND ND ND ND ND
trans-1,2-Dichloroethene ug/L 05 ND ND ND ND ND ND
Dichloromethane ug/L 05 5 ND ND ND ND ND ND
1,2-Dichloropropane ug/lL 0.5 5 ND ND ND ND ND ND
Ethylbenzene ug/L 05 700 ND ND ND ND ND ND
Styrene ug/L. 05 ND ND ND ND ND ND
Tetrachloroethene (PCE) ug/L 0.5 ND ND ND ND 0.6 ND
Toluene ug/L 05 1000 ND ND ND ND ND ND
1,2,4- Trichlorobenzene ug/L 05 70 ND ND ND ND ND ND
1,1,1-Trichloroethane ug/L 0.5 200 ND ND ND ND ND ND
1,1,2-Trichioroethane ug/L 0.5 5 ND ND ND ND ND ND
Trichloroethene (TCE) ug/l a5 ND ND ND ND ND ND
Vinyl chioride ug/l 05 B ND ND ND ND ND ND
Xylene (Total) ug/l 05 10,000+ 20,000%*, + ND ND ND ND ND ND
Bromobenzene ug/l, 05 ND ND ND ND ND ND
Bromodichloromethane ug/L. 0.5 100 80
Bromoform ug/L 05 100 80 ND ND ND ND ND ND
Bromomethane ug/L 05 ND ND ND ND ND ND
2-Butanone (MEK) ug/L 5 ND ND ND ND ND ND
Chloroethane ug/L 05 ND ND ND ND ND ND
Chloroform ug/L 0.5 ND ND ND ND ND ND
Chloromethane ug/l. 05 ND ND ND ND ND ND
2-Chlorotoluene ug/L 05 ND ND ND ND ND ND
4-Chlorotoluene ug/L 05 ND ND ND ND ND ND
Dibromochloromethane ug/L 05 ND ND ND ND ND ND
Dibromomethane ug/L 05 100 80 ND ND ND ND ND ND
1,3-Dichlorobenzene ug/L 0.5 ND ND ND ND ND ND
1,1-Dichloroethane ug/L 0.5
1,3-Dichloropropane _ug/l 05 ND ND ND ND ND ND
2,2-Dichloropropane ug/L, 0.5 ND ND ND ND ND ND
1,1-Dichloropropene ug/L 05 ND ND ND ND ND ND
1,3-Dichloropropene ug/L 0.5 ND ND ND ND ND ND
Di-isopropyl Ether ND ND ND ND ND ND
4-Methyl-2-Pentanone (MIBK) ug/L 5 ND ND ND ND ND ND
1,1,1,2-Tetrachloroethane ug/L. 05 ND ND ND ND ND ND
1,1,2 2-Tetrachloroethane ug/L 05 ND ND ND ND ND ND
1,2,3 Trichloropropane ug/L. 0.02 02 ND ND ND ND ND ND
Trichlorotrifiuoroethane (Freon) ug/L 05 ND ND ND ND ND ND
EDB (Ethylene dibromide) ug/l. 1 ND ND
DBCP ug/L 0.1 ND ND
Hexachlorocyclopentadiene ug/L 0.1 ND ND ND ND ND ND
alpha-Chlorodane ught 0.05 ND ND
Acenaphthylene ughl 0.1 ND ND
ND is non-detect 0229ab1 x5
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February 29, 2000 TABLE 2 (page 3 of 4) 993-1586.003
Water Quality Summary-Basalt Wells
Odgen Senior Hi 16200 Oak
Drinldng Water Standards Middle School Lonestar Terrace Well 1 Well 1
Detection MCL 990501030 9950502018
Parameter Units Limits  |Primary Secondary | Proposed 08/26/99 08/26/99 08/26/99 08/31/99 08/31/99 05/01/99
Acifluorfen ug/L 0.2 ND ND
Anthracene ug/ 0..02 ND ND
Aroclor 1016 ug/L 0.07 ND ND
Aroclor 1221 ug/L 0.1 ND ND
Arodlor 1232 ug/L 0.1 ND ND
Aroclor 1242 ug/L 0.1 ND ND
Arodior 1248 ug/L 0.1 ND ND
Aroclor 1254 ug/L 0.01 ND ND
Aroclor 1260 ug/L 0.1 05 ND ND
Bentazon ug/L 0.5 ND ND
Alpha-BHC ug/L 0.07 ND ND
Beta-BHC ug/L 0.01 ND ND
Delta-BHC ug/L 0.01 ND ND
Polychlorinated Biphenyls ug/L. 0.4
24D ug/L 075 ND ND
24DB ug/L 2 ND ND
2,4-Dinitrotoluene ug/l 0.1 ND ND
Dalapon ug/L 7 ND ND
Dicamba ug/L 0.05 ND ND
Dichlorprop ug/L. 0.5 ND ND
3,5-Dichlorobenzoic Acid ug/L 05 ND ND
DCPA ug/L 0.1 ND ND
Dinoseb ug/L 0.3 ND ND
Pentachlorophenol ug/l 02 ND ND
Picloram _ug/l 0.1 2 ND ND
245T ug/L 02 ND ND
24,5 TP (Silvex) ug/L. 0.1 ND ND
Alachlor ug/L 0.1 ND ND
Aldrin ug/L 0.1 ND ND
Atrazine ug/L 0.5 2 ND ND
Benzofa)pyrene ug/L 04 ND ND
Benz(a)Anthracene ug/l. 0.05 ND ND
Benzo(b)Ruorethane ug/L 0.02 ND ND
Benzo(gh,I)Perylene ug/L 0.05 ND ND
Benzo(k)Fluoranthene ug/L 0.02 ND ND
Butylbenzylphthalate ug/L 0.5 ND ND
Bromacil up/l 02 ND ND
Butachlor ug/L 0.9 ND ND
Caffeine ug/L 0.02 ND ND
Chrysene ug/L 0.02 ND ND
Chlordane _ugl 02 ND ND
Chiorthalornil ug/L 0.01 ND ND
Dibenz(a h)Anthracene ug/L. 0.05 ND ND
Di(2-ethylhexyl)adipate ug/L 0.02 2 ND ND
Di{2-ethylhexyl)phthalate ug/L 0.04 04 ND ND
Diethylphthalate ug/L 0.5 ND ND
Dieldrin ug/L 0.02 02 ND ND
Dimethylphthalate ug/L 0.5 ND ND
Dimethoate ug/L 10 ND ND
Di-n-Butylphthalate ug/l 0.5 ND ND
Endosulfan } ug/l 001 ND ND
Endosulfan 1l ugd 0.01 ND ND
Endosulfan Sulfate ug/L. 0.01 ND ND
Endrin ug/L 0.1 1 ND ND
Endrin Aldehyde ugA 0.01 ND ND
Fluorene ug/t. 0.05 ND ND
Heptachlor ug/L 0.02 02 ND ND
Heptachlor epoxide ug/L 4 40 ND ND
Hexachlorobenzene ug/l. 0.1 ND ND
Indeno(1,2,3,c,d)Pyrene ug/L 0.05 ND ND
Isopharone ug/L 05 ND ND
Lindane (gamma-BHC) ug/L 1 3 ND ND
ND is nor-detect 0229teb 1 %
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February 29, 2000 TABLE 2 (page 4 of 4) 993-1586.003
Water Quality Summary-Basalt Wells
Odgen | Senior High 16200 Oak
Drinking Water Standards Middle School Lonestar Terrace Well 1 Well 1
Detection MCL 990901030 990902018
Parameter Units Limits Primary Secondary | Proposed 08/26/99 08/26/99 08/26/99 08/31/99 08/31/99 090199

Methoxychlor ug/l 1 ND ND
Metolachlor ug/L 2 ND ND
Molinate ug/L 02 ND ND
Metribuzin ug/L 2 ND ND
4-Nitrophenol ug/L 5 ND ND
trans-Nonachlor ug/L 0.05 ND ND
p,p' DDD ug/L 0.01 ND ND
p.p DDE ug/L 0.01 ND ND ]

,p' DDT ug/L 0.01 ND ND
Phenanthrene ug/L. 0.02 ND ND
Prometryn ug/L. 05 ND ND
Propachlor ug/L 05 ND ND
Pyrene ug/L 0.05 ND ND
Simazine ug/l 15 ND ND
Thiobencarb ug/L. 02 ND ND
Toxaphene ug/L. 2 ND ND
Trifluralin ug/l. 0.1 ND ND
Aldicarb ug/L 10 ND ND
Aldicarb sulfone ug/L 20 ND ND
Aldicarb sulfoxide ug/L 10 ND ND
Baygon ug/l 2 ND ND
Carbaryl ug/L 19 ND ND
Carbofuran ug/l. 19 ND ND
3-Hydroxycarbofuran ug/L 05 ND ND
Methoicarb ug/l 2 ND ND
Methomyl ug/t. 05 ND ND
Oxamyl (Vydate) ug/L 05 ND ND
Glyphosate ug/L 0.5 ND ND
Endothall ug/L 05 ND ND
Diquat ug/L 05 ND ND
Paraquat ug 2 ND ND
2,3,7,8TCDD up/L 05 ND ND
Total TCDD ug/t 05
1,2,3-Trichlorobenzene ug/l 05 ND ND ND ND ND ND
1,2,4- Trimethylbenzene ug/L 05 ND ND ND ND ND ND
1,2-Dibromoethane ug/L 05
1,3,5- Trimethylbenzene ug/L 05 ND ND ND ND ND ND
4 Isopropyltoluene ug/L 05 ND ND ND ND ND ND
Bromochloromethane ug/L 0.5 ND ND ND ND ND ND
Dichlorodifluoromethane ug/L 05 ND ND ND ND ND ND
Hexachlorobutadiene ug/L 05
Isopropyibenzene ug/l 05 ND ND ND ND ND ND
n-Butylbenzene ug/L 05 ND ND ND ND ND ND
n-Propylbenzene ug/L 05 ND ND ND ND ND ND
Naphthalene ug/L a5 ND ND ND ND ND ND
sec-Butylbenzene ug/L 05 ND ND ND ND ND ND
tert-Butylbenzene ug/L 0.5 ND ND ND ND ND ND
trans-1,3-Dichloropropene ug/L 0.5 ND ND ND ND ND ND
Trichiorofluoromethane ug/L 05 ND ND ND ND ND ND

ND is non-detect 022901 ¢5
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February 29, 2000 TABLE 3 (page 1 of 2) 993-1586.003
WATER QUALITY DATA-ROSSMAN MW-1

Totar
Depth to Field Lab Alkalinity Kjeldahl | Nitrate+ Dissolved
Water |Temperature| Conductivity | Conductivity |Field pH| LabpH (mg/L- | Ammonia Nitrite Nitrigen Nitrite | Chloride| Sulfate Iron
Date | _(feet) (© | (umhoyem) | (umhosicm) | (w) | (w) | Color | CaCOy | (mg/-N) | (mghiN) | (mgL-N) |(mgLN)| (mg/L) | (mgll) | (mgh)
9/22/81 237 460 10.3 88.4 0.094 0.1 110 94 <0.05
10/27/81 84 144.63 96.5
1/27/82 19.92 575 8.8 147.9 0.005 0.069 103 <4 0.02
5/5/82 18.28 510 89 98.6 0.013 0.051 136 <4 0.05
8/17/82 20.2 525 8.7 136.4 0.7 0.095 96.2 <1 0.12
10/13/83 20 12 396 450 9 9.2 15 51 1.03 <0.02 100 49 0.52
2/2%/84 20.2 12 468 9.1 10 52 1.1 0.46 130 53 <0.05
6/13/84 16.5 14 565 590 84 8.3 <5 130 0.57 0.01 104 0.9 0.06

Source: Oregon Department of Environmental Quality Rossman Landfill Files

022%tabl xls



$6JDID0SSY JOp|0D

i T . ¢ . N v ! f f . f ¢ i l
February 29, 2000 TABLE 3 (page 2 of 2
WATER QUALITY DATA-ROSSMAN MW-1
Totat Chemicat | 1ot
Dissolved Total Dissolved | Dissolved | Calcuated Dissolved | Oxygen | Organic
Total Iron | Manganese | Manganese| Caldum | Magnesium | Hardness | Sodium | Potassium Boron Solids Demand | Carbon
Date | (mgl) | (mgl) | (mgl) | (mg) | (mgl) | (mgl) | (mgh) | (mgl) |ZincmgL)| (mgl) | (mgl) | (mgl) |(mgl-Q)
9/22/81 25.1 0.71 73.5 11.2 0.006 <0.2 288 365
10/27/81 73.1 13
1/27/82 30.8 6.86 85.2 7.8 0.011 0.3 378 10
5/5/82 159 7.04 759 11.5 <0.005 <0.2 258 <1
8/17/82 30 8.23 72.3 8.64 0.008 <0.2 366 8
10/13/83 11 2.5 38 10 4
2/2/84 13 0.03 0.05 12 2.9 42 13 4
6/13/84 0.08 0.12 0.12 29 8.3 110 5 <1

Source: Oréource: Oregon Department of Environmental Quality Rossman Landfill Files

993-1586.003
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February 29, 2000

TABLE 4

993-1586.003

ESTIMATED GROUNDWATER VELOCITY AND 1-YEAR TRAVEL DISTANCE

I-Year
Hydraulic Hydraulic Effective Travel
Conductivity' |  Gradient Porosity [ Groundwater | distance
(ft/d) (tt/ft) (percent) | Velocity (ft/d)| (feet)
110 0.002 0.15 1.5 535
110 0.002 0.25 0.9 321
110 0.008 0.15 5.9 2141
110 0.008 0.25 3.5 1285
220 0.002 0.15 2.9 1071
220 0.002 0.25 1.8 642
220 0.008 0.15 11.7 4283
220 0.008 0.25 7.0 2570
440 0.002 0.15 59 2141
440 0.002 0.25 3.5 1285
440 0.008 0.15 23.5 8565
440 0.008 0.25 14.1 5139
Note

1. The hydraulic conductivity as estimated by dividing the transmissivity
of 22,000 £%/d by estimated interflow zone thicknesses of 50, 100, and 200 feet.

Golder Associates
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_l - AL pon(: . AT ( v/ & 4 Basalt well located to nearest 1/4-1/4 section.
I =il 7 L N Number corresponds to inventory number (see
(LS ’ ; ] Table 1 and Appendix A)

®b Wells completed in sedimentary deposits
located to nearest 1/4-1/4 section (see Table
2 and Appendix A)
A Ag - .
1 | Geologic cross section

34  Section numbers

BASALT WELL INFORMATION

Depth
Weil  Depthto to  Groundwater
Map Depth Basalt  Water Elevation Date of
Number Well Owner (feet) (feetbgs) (feet) (festamsl) Measurement
1 Fernaer 520 372 400 -50 4/16/1976
2 Okita 522 203 307 -7 4/16/1978
Clackamas Housing
3 Authority 560 218 305 25 1/9/1963
4 Harrington 154 130 70 -20 4/24/1981
Willamelle fFalls
5 Sand and Gravel 340 139 21 9 6/18/1970
13 2/26/1966
6 Oregon Ready Mix 248 176 13 17 8/31/99
Clairmont Waler
7 District 560 299 69 16 8/17/1973
8  Publisher's Paper Co. 250 14 49 71 not available
Oragon City Public
9 Schools 550 429 450 -205 1/10/1956
10 Skyles 203 13 82 8 12/2/1971
Oregon Cily Public
1" Schools 602 460 236 9 3/23/1967
12 Garvison 180 182 60 90 8/14/1956
Qregon City Public
13 Schools 578 469 165 25 3/4/1965
14 Pay 'n Pack Slore 180 70 95 5 6/24/1976
15 Smith 455 317.0 390 -30.0 5/6/1977
16 Hayes 500 448.0 260 100.0 5/2411995
17 Rossman Landfill 204 176.0 21 9.5 9/10/1984
_ o | A (i . ; L Park Place Water
; L Pl YN : it 7 : 18 District ? 404 1150 184 16.0 10/10/1967
| Clackamas Rive O 5 ’ D LN ; s : ‘ 19 Domrais 90 31.0 30 180.0 9/14/1968
Water Well #1 S ) L ) i R Ny L= Lo % SN i Oragon Conlerence
) N f g i vo e SIRRLIEAR 4 R i [0 W\ 20 of SDA 242 70 116 -86 0 5/8/1995
i ; ) ! = - ‘- 21 King 120 99 40 130 8/6/1968
L ik s 1 ﬁf 0 4000
et s SN LB e I AR , . =
A A e e TR AT A 7] oo, RS = | R4 = - e —— e e S - FEET

FIGURE 1
REGIONAL MAP AND

Source: USGS Oregon City and Gladstone, OR BASALT WELL LOCATIONS
7.5 Minute Quads, dated 1961. MONGOMERY WATSON/CLACKAMAS P. ASR/OR

PROJECTNO 993 1586 003 DRAWING NO 84960 DATE 2/10/2000 DRAWNBY EA .
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Source: Oregon State Department of Geology
and Mineral Industries Bulietin 99.

LEGEND

& 4 Basalt wells (See Table 1 and Appendix
A)

®b  Wells completed in sedimentary deposits
(See Table 2 and Appendix A)

A| Al' Geologic Cross Section

Qal Alluvium; unconsolidated sand, gravel
and cobbles

Qws Willamette Silt Formation; lacustrine fine
sandy silt and clay

Qls Lacustrine and fluvial unconsolidated
sand in silt

Qpt Pleistocene Terrace Deposits;
unconsolidated cobbles, boulder gravel
and silty mudflow deposits

Tpt Troutdale Formation; Pliocene
sandstone and conglomerate

Tsr Sandy River Mudstone; Pliocene
siltstone and fine sandstone

Qtb Pliocene-Pleistocene lavas; light gray
basalt (Boring Lava)

Ter Columbia River Basalt

\ \ Inferred Fault

>< Syncline Axis

0 4000
E— ‘
FEET
FIGURE 2
REGIONAL MAP WITH
SURFICIAL GEOLOGY

MONTGOMERY WATSON/CLACKAMAS R. ASR/OR

PROJECT NO. 993 1586.003

DRAWING NQ. 84981 DATE 2/10/2000

DRAWN BY EA
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[] Qal ALLUVIUM: Unconsolidated sand, gravel and cobbles.
Qpt PLEISTOCENE TERRACE DEPOSITS: Unconsolidated cobbles,
boulder gravel and silty mudfiow deposits.
Qls Lacustrine and fiuvial unconsolodated sand in silt.

Tpt/Tsr  TROUTDALE FM: Pliocene sandstone and conglomerate,

= Tor COLUMBIA RIVER BASALT
Well 10 Well Inventory Number (see Table 1)
AN Fracture Zone in Basalt
j Water Elevation
—— Casing
Open Well N
TD=203 Total Depth in Feet Below Ground Surface

SANDY RIVER MUDSTONE: Pliocene siltstone and fine sandstone.

NOTE:
Surface geologic information from Oregon Department of

Geology and Mineral Ind. Bulletin 99. Water level information
obtained from well logs.

Clackamas Lake
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Well12 |
]
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0 2000 4000
T e e —
FEET

VERTICAL EXAGGERATION = 10X

SPECIAL NOTE:

Data conceming the various strata have been
obtained at exploration locations only. The
interpretation between these locations has been
inferred from geological evidence and so may
vary from that shown.
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FIGURE 3

GEOLOGIC CROSS SECTION A-A’
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Alluvial Material

Open Hole Below Casing

CRW Well No. 1

Willamette River
\ v p T nld. .

Troutdale Formation and
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LEGEND
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FIGURE 12
SCHEMATIC GROUNDWATER

FLOW DURING RECHARGE
MONTGOMERY WATSON/CLACKAMAS R. ASR/OR

PROJECT NO. 993 1586.003 DRAWING NO. 10005 DATE 2/10/2000 DRAWN BY EA
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(a) EXISTING WELL CONSTRUCTION

NOTE:
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(b) PROPOSED WELL MODIFICATION

FIGURE 14
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NOTICE TO WATER WELL CO
The original and first ¢
of this repott are to b

EIVE
DEC181971

filed with the
BTATE ENGINFER, SALYRM,

of well completion,

\VELL RE POR
ATE OF OREGON

within 30 dayx from m(g‘f .f]gp EN G 1IN EE.‘??‘" type or print)
SALEM OF; e (SPQJIJO! write lbovc this

1

State Well

04211

Gtate perm’{(“ No.

(1) OWNER: (10) LOM OF WELL:

Name 3 E_w'__sm RS .. o County Driller’s well number o
Address 19215 8. E. McLOUGHLIN BLUD 14 Sectton 1Q 23 2R wa
= QOLADSTONE, OREGON .97027 ... .

(2) TYPE OF WORK (check):

New Well Deepening O3 Recpndluonlnz 0

I£ abandonment, describe material and procedure in Item 13

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

Abandon [

Rotary Driven [J o [B/ - : :
Cable O Jetted [ : Domestlc Industrial [[] Municipal []
Dug 0 Bored [ =~ _ Irrigation [] Test Well [J Other 0o

QCASING INSTALLED:

Threaded [J Welded B/
— B.”piem. trom — O tt.to — Bl . Gage e
..._.....6 * Diam, from ... O._.._. #. to ___le__ Gage __.254..‘__
e Diam, from 1. to 2. Gage ... - S

) PERFORATIONS: .

Type of perforator used |

Bfo.

Perforated? O Yes

Bearing and distance from scction or subdivision corner

(11) WATER LEVEL: Completed well.

Depth at which water was first found

[l {t. below 1land surface, Datc /2 (' 7/

Artesian pressure 1bs. per square inch. Date

Statie lavel

(12) WELL LOG: e

Depth drilled ‘2 03 ft. Depth of completed well _2 & 3 1.

Formatfon: Describe color, texture, graln aize and atructu:e of materlals;
and show _thickness and nature of each stratum and aqulter penetrated,
with at least one entry for each change of formation. Report each change in
potition of Statlc Water Level and {ndicate principal water-bearing strata.

Didmeter of well helow casing

., . MATERIAL 1?mm Ta IWL
Sizé of perforations In. b,.L in. BROAN CIAY - 1 Q IXS
e perforations from .. tto SANDY BR(WMN CGIAY j__lS_ 18
_—_ perforations from ft to . | _BOULDERS 18 | 36

— i perforntions from . __________ . to f1. BROAN CIAY 36 | 39

: . _ (RAVEL 39 | k2
(1) SCREENS: Well gereen installed? [] Yes M BROWAN CTAY hz 467
Manufacturer's Name {5 TEN CIAY. 61 | 16
Type Modet No. ~ | _BROWN CTAY 76| 86
Diam. ._...._._. Blot ajze _.. ‘Set from . ft.to _ 1t BRD._CTAY &i 97
Diam. ._._____ Slot size det from” _ft. to —— - | PPN CTAY 97 1113
(8) WELL TESTS: .Drawd.own {2 amount water level is : ‘113 lhs

. lowered belovc( atatic level BASALT, OREY m 169 -
Was a pump test roade? R’{’u O No It Lésl by whom? -, }Ié Y BﬁSh LT, BI&CK &_POROUS ‘ig_n 163 178
Yield: o £t. drawdown after nes. | — BASALT, BLACK 178 | 203
B ﬁg A i - | —DBASALT, GREY 203
Baijer test 33 * gal./min, with i(f ft. drawdown after hrs. —
Artesian flow s g.p‘m_.[ —
Kk rature of water Depih artesion flow encountered . gt Work started Novy 2] 19771 Completed DOC. 1 10 71
(9) CONSTRUCTION: _ Date well drilling machine moved off of well Dec, 2 BT
Well seal—Miaterial used , @_2«_\,_4:,_%__. Drilling Machine Opcrator's Certification:
: ; This well was constructed under my direct supervxalon_
Well sealed from land surfice to, QV L. | Materlals used and information reported sbove are true to my
Diameter of well bore to bottom of sexﬂ? A Z tn. best knowlgdge and bellet.
Diameter of well bore below seal __...... [Signed A ,.W/, oA L Date D«’C/.l.a -19..7/
Numbcr of aacks of c:ment used in well seal !z’ sacks i A A Megiine, Operaih) . .
Number of sncksof bestontts, vscc i R 6 T~ "~ acias | Drilling MacKine Operator's Licéase No. 2=l [omcnoe
Brand name of bentonite e a0 = =2 SIS i = i p
A Waler Well Contractor’s Certiflcation:
Number of pound- of bontonite per 100 gallons " L .
" This well was drilled under my jurisdiction and this report is

of water . L8 0 == 1bs./100 gals. | trje to the best of my knowledge and belief.
Was & drive shoe used? (f Yes [JNo Plugs ____ Size: location . £t e SKYLES DRYLLING. & SUPPLY ING_._
Did any strats tain unusable watet? [XYes [] No (Pergon, firm or corporation) ype or print)
Type of water Z pth of atrata %7

Method of acnlinx strata oﬂ?ﬂ;m 45 l‘%w

Was well gravel packedr [] Yes eﬁ' [¢] Sire of
Gravel placed from _.._ _ __ — 1. to .-

ravel:

.

— T

Codrtac

.. Date / _._Z’:’_ZJL, 197/

Contractor’s

(USBE ADDITIONAL SBHEETS [F NECESSARY)
3 T d -

Q0. Uost-1Ne




&

L]
NOTICE TO WATER WELL CONTRACTOR
The original and {irst copy

of this report are to be
filed with the

STATE ENGINEER, SALEM, OREGON 97310 -
within 30 days from the dale
of well completion.

STATE OF

WATER WELL REPOR'IO 4 4 1 O

v e '
Co e
. Voo Y
LAC T /\xo‘/’i'/\ﬂw v
S seT 4

OREGON

(Please type or priot)

State Permit No.

(1) OV

Name

County

d § Driller's well number

1
X

t Sectton 4O 1. S R

Bearing and distance from section or subdivision corner

(11) WELL TESTS:

Drawdown s amoun! waler level is
lowered below static level

Was a pump test made? Yes ) No 1f yes. by whom?
Yield: O gal./min. with %.2/1’!. drawdown after 4 hrs
Ve 7
: ;% o - SO - / -

e
/0 O /00 L
LS T —

Bailer test l—£ o gal./min. wllh@ﬂ. drawdown after “)— hrs.
Artestan flow )

g.p.m. Dale

Temperature of water

(12) WELL LOG:  piameter of well below casing .5 mmocn

Was a chemical analysis made? [] Yes (] No

Diameter of well below casing

Depth drilled ) 1,/ Qn. Depth of compieted well o} 1:[ g ft.

= s
Formation: Describe’by color, character, size of material and stn.{_clu._re, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

—_—= MATERIAL FROM l TO

(3) TYPE OF WORK (check): f,’// 4V ed &S | L/

Y Well @/ Deepening O Reconditioning (] Abandon [J ﬁp i f{ n ” / "tL l j/ Y

I _.«ndonment, describe materfal and procedure in Item 12. . Z‘L‘ﬂ Fl¥ ‘Z, < WJ{;“-’—: < _;ﬁf‘r! ¢t 94 ’}“(‘7 li/ 5

(4) PROPOSED USE (check):  (5) TYPE OF WELL: | sedfely pedviu ¢ @ feduel | ofs| oo

Pomestic ) Industrial ¥ &unictpt o = Rory O Driven O LHloe (iny 2t (25

Irrigation [J Test Well (J Other ’ 0 i Fetimd. [} yul‘q’ C‘,!d i3 “"d‘i@y L@lh\[[ (3D ) j'r
Dug ‘O Bored O gydy o fdNf . ' 1'/3s) Jbo

(6) CASING INSTALLED:  Tnresded_Q wg,de% 30l7 Laod. vokf ol dﬂ7L 16O 170,

_Wg..i.._' Dlam trom .2 . to mﬁ B ORgE oA R e Sod s, Sz AL

i Diam. fro . to " M )

________________ o Vi L Sof 7 Lduad. coader PeAviyg |y93 | 230

Wivd baoa. v oddh Jo! 5o/ F

(1) PERFORATIONS: : R

Type of perforator used L

Size of perforalons IL

— ... perforations trom -

perforations from

perforations from

perforations from

perforations from

(8) SCREENS:

Well screen installed? (J Yes XNO

coveeee. Slot size ...

Diam. ... e St ATOM e

l

| L
Work startedJi\l/('j‘J“L 19 s, Completed ﬁc;ﬁb 26 19

(9) CONSTRUCTION: Ay jugi 9 [

edro

.. It. Was a packer used? ...
1 bore to bottom of seal ........... g .............
Were any loose strata cemented off? ] Yes Q’Y(o
Was a drive shoe used? es (ONo
Was well gravel packed? [ Yes

Well seal—Material used in sea) ...
Depth of seal £.. ‘j/

Dlameter of w

Size of gravel:

Gravel placed from

Did any strata contain unusable water?
haallichudl bl LN

Type of water? (Y (. \y

1 AY

Method of sealing strata off

(10) WATER LEVELS:

| 2

LR ¢

es [J No

LY,
el L
g,

depth of strata 7

TR

Static level {t. below jand surface Dat

Artesian pressure 1bs. per square inch Date

ol

Date well drilling machine moved off of well ﬁh 3 2 19 (E‘
? ¥
(13) PUMP:

Manufacturer's Name (J/q J < 4-\/ G/'J—),*) ‘

Type:

H.P.

Water Well Contractor's Certification:

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

NAME 4;@« ..... (Q RN .o W

aires [ God) 5 L Pasoel ] Aresl

Drilling Machin

(USE ADDITIONAL SHEETS IF NECESSARY)

Contractor’s License Noz?}/ Date ..



. WELL R T
PP st
S§EP 291831
YWATER RESOURCES DEPT

i

»ount

\
)\.; State Well No. &5\0(2 "a\j
/2

State Permit No.

Jatey Jonitorin: ell [ 1

> oWAREH: OREGON

(10) LOCATION OF WELL:

Name rOSsmans Land i1l County ' lackanas Driller's well number  uJ... f;

Address P.C., “ox 149 % WSection 29 T 23 R 2e WM

cuv Creron "1t sae Oy Tax Lot # Lot Bik Subdivision
Addresa at well location: none

2) ‘EEOF WORK (check): next to Teryvs burcer on Jashington 3t

New Wellf) Deepening O Reconditioning O Abandon O

If abandonment, describe material and procedure in Item 12

3) TYPE OF WELL:| (4) PROPOSED USE (check):
Rotary Air X3 Driven @]

Dacneatic O Industrial

O Municpal a
R -Mud O Duyg ] Irrigntion O Toest Well O Other n
o 0O  Bored u} Thermal: Withdrawal (3 Reinjection O

(5) CASING INSTALLED:  Steel ]

(11) WATER LEVEL: Completed well.
Dt &6 whiinhi water wan first found 265

Staticlevel 20, § ft. below land surface. Date 9-1Q¢
Artzsian pressure Ibs. per square inch. Date

(12) WELL LOG: Diameter of well below caaing ....... 6 .....................
204

ft

e VR Depth drilled ft. Depthol completed well 2011 1
0 Welded o Formation: Describe oolar, texture, grain size and structure of materials; and show
2 Dism from 2 o 200 i SC}] lLO UﬁdmeasnndmLureoluf:hmlumlndnquj(u‘p?mn'&gd.withlt'leutoncmu)
............................................................... for each change of {ormation. Report each change in position of Static Water Level
..... "Disam from ..o L0 L GaUGE e and indicate principal water-bearing surata.
LINER INSTALLED: no : MATERIAL Prom | To | sw
............ "Diam from...........{tto..........ft Gauge ... S0il mesd brn G 1
(6) PERFORATIONS:  Puorated? O Yes XN Jay silty med bim L 126
Type of perforator used ravel med sand brn | 261 08
Size of perforations “ravel med esray rugl s1 _
: “lay silty bluve 911 3%
""""""""""""""""""""""""""" Clav_siltv brn 85114
................................................... Clal med I‘ed 117+ 125
................................................... Cla}; med bl"n 125 1&3
(7) SCREENS: Well screcn installed? (& Yes O No Clay med brn, blue strks!ili3z|ig
Manufacturecs Name ... £V 2. HYdrophil flay med brn crn strks {156 {178
Type ........ Fachine slot ... “asalt med brn, ¢reen (1781190 | ~
Diam. ... 2 Stot Size . OB C set from 1Y tewo... Tasalt hrd crav 190 |20k
Diam  ..ococeiiiiiiiill Slat Size
(8) WELL TESTS: anlqmu:;\;mm water level is lowered
8 pump test made? O Yes (J No U yes by whom?
Yield: gal/min. with {t. drawdown after hrs.
Air teat ro gal/min, with drill stem at ft. hrs.
Bailer test gal/min with ft. drawdown after hrs,
sian flow g.pm 1
‘Yemperature of water Depth artesian flow encountered ........... B i - P28 19 81 Completed 8-04 1991
(9) CONSTRUCTION:  Special standards: Yea O No O Date well drilling machine movedoffof well 31t 1981
Well seal ~Material used .......... 5oy S WP Y oL Drilling Machine
Well sealed from land surface to ......... Il e R 1 This well was supervigion. Materials usec
Diamecer of well bore to bottom of ssal .0 ... in and informati¢s b Mmlmg‘dbElie['
Diameter of well bore below seal .. 5. in. {Signed] .( By Z AU Dam..9.:..-....l9..8.1
Number of sacka of cement used in wellseal ... ?1 ............................ aacks Drilling Machine Operator’s License No. ...... A N
How was cement grout placed? ... DUMDRT . s et T
................................................................................................................... Water Well Contractor’s Certification:
.................................................................................................................. This well was drilled under my jurisdiction and this report is true &
Was pump installed? ... N0 .. Type . ot il HP........... Depth . fr :::rt‘),(e"g*k’wg)eggs‘:;d:)b;lfillb fo., Ivicao .
Was adrive shoe used? ) Yes (O No Plugs ..o Size: location ............ fL i Perasnfirm ogoorporation) {Type oc pant)
Did any strata contain unusable water? O Yes [J No i Addresd . "}ﬂ"."" )
Type of Water? depth of strata
Method of sealing strata off e (Signed) L ALEAATS - it
Was well gravel packed? (JYes O No Size of mvrl,,;fp‘: Contractor’s License No.. 219, . '
Gravel placed {rom l'7o Lt mZO'-}‘ ............ fe. )

NOTICE TO WATER WELL CONTRACTOR
The onginal and (iret opy of LQue report
are to be filed with the

WATER RESOURCES DEPARTMENT,
SALEM, OREGON 97310
within 30 days from the date of well compietion



| 4+ 24

=
WELL CONSTRUCTION SUMMARY MW-1 =
CUENT _ROSSMAN'S LANDFILL PROJECT NUMBER P12627.A0PAGE_ 1 OF T
LocaTion _OREGON CITY, OREGON START DATE _7/29/81 FINISH DATE_7/30/8
ELEVATIONS (FEET) ORILLING METHOD _PORTADRILL AR _ROTARY
MEASURING POINT 32.48 S
SURFACE _30.4 ORILLING CONTRACTOR CHRISTENSEN DRILLING /
WATER (DATE) _6.32 (12/28/87) VANCOUVER, WA.
DATUM _NGVD, 1929 INSPECTOR REIFENSTEIN
nNoTes BOREHOLE LOGGED BY EXAMINATION OF DRILL CUTTINGS.
= DESCRIPTION OF o RECORD WELL CONSTRUCTION
&E GEOLOGIC MATERIALS [ DRAWING
w o
al o NOT TO SCALE
+2 - 4" Steel casing with threaded
0—2 SOIL steel locking cap
2—26 CLAYEY SILT, brown, trace of
fine sand | .—t—Cement grout
0]
26—-48] SAND AND GRAVEL, some » . .
layers of silty sand, water— L2 P Cement grout with 5% bentonite
bearing 29 - .
' /L’Z PVC casing, schedule 40,
_ flush—threaded joints
48—-511 GRAVELLY SILT, gray
S5S1—85| SILTY CLAY, blue—gray
85—114 SILTY CLAY, gray—brown, a 1 Cement grout
little water at base
Ba= 6" borehole
114-125{ CLAY, orange—red-
125-143| CLAY, orange—brown
190 —Bentonite pellets
143-1535( * CLAY, tan with streaks of /
blue clay, very tight |, T Steel centering gquide
194 |{: =
: g R +— 2" PVC machine slotted screenJ
185-178)  CLAY. tan—green “L="1 0.040" slots, flush—threaded
joints
178-190| BASALT, weathered
5 /"E' minus pea gravel
190-204| BASALT, dark gray, solid : :';;. L —-Steel centering plate screwed
% V to end cap
204

“z.
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NOTICE TO WATER WELL CONTRACTOR : R E C E ! v E D 25 /cflf: ]
The original and tiret copy - ;

of bl raport are to e (MG WATER WELL REPORT Fowwe 12.-19-4
- fllod with the sk ov omgoan  VEP LS 7 Zuw wen no.
STATE ENGINEER, SALEM, OREC{N 97 L T
within 30 dayy from the dat o e S STATE ENG!NE@&: Permit No
ot wrll completion. ’ 0 4 3 9 B

(Do pat write xhove thir lire) SALEM OREGON : . e

(1) OWNER:
eme (U400, o /4//772% L7
Address ('LE':Z_B ) '/Ql(

; DELL, AT MY S

(10) LOCATION OF WELL:

Benring and dlntanoe B Sailis or nubdlvﬁlon mmer )
WO,

(2) TYPE OF WORK (check)?
New Well M Deegening _f_j "7 TecoudiUonlng D Abandon [
If ebandonmant, dercribe matertol and procedure in Item 18, '

(3) TYPE OF WELL: | (4) PROPOSED USE (check):
Ié(:g;:y B !I):::I:: g . Domestic O Industrial {0 HMunicipal 5{

Dug - Bored [, | irelgation ) Test Well {J Other  [1

CASING INSTALLED: Threaded [1  Welded g
_._[.é,_" Diurn. {rom ,__f:_.7::_~ e :5_0:25:_ Gag(: 2.5/

DA

(11) WATER LEVEL: Completod well.

Deptha at Wh((:h wncr Vs ﬂn:t £otmd

Static level o ST /7%

. Artedlan pressure : Tox. per ‘square hmh Da!c

(12) WELL LOG: Dlemeter of well helow casing _/é‘m

Depth drilied ﬁ/é (O ft Depth of completed weil $560 ’

S Dipme trom ... ] GG o aipnpnr : i
fe - it L - = {: Formstfon: Deacribe colar, lexture, graln slze and siructure of materials;
- T Diem. from {6 46 .. Gage oo 1" and thow thickness and nalure of each alratum and agulter peretrated,
’ " with at €8st one entry fac asach chauge of formation, Report each changs in
PERFORATIONS: Pertorated? [J Yes IX\N porition of Static Water Level tmd’tndtcu(: principal water-becring strata.
Type o’(r“crtorutor uged . { From Ta l SWL
- e B .J' 2
Bize of pecloratons in by 5 G ":w*'
MRS REREGAE :;cwv*}n gl _4,“__’«4 AT
—m—-ptricruljons from .. £ fe . g bty 4 94
e e — peT{OTRlIONS I:om xS [L Y e __,_:tL,
[, P_rlorullonx f:om ..,__‘______ LA . 8 o L,
(7) SCREENS: Well sercen fustalledt [ Yer  J{ Mo
Maonufacturer’s Wame - S
Type o i S ._ - M?\gfl No
Dism. . __ 8lat oixe .____._,H':t Lmr'\ Erl tL @ SRy
Diam. ._.._.._. Blot atre .. ~ Bet tram st AT Yo7l Iy,
(8) WEILL TESTS: Drawdown {8 amount water lavel &

Jowered below static invel

Way & &_pimp te (ef‘t madc? !4 Ycu Q No U ycz‘ bv ‘mom?f/w-’sg

@ YT O gnLl“ﬁL\ wlU\ /Zo o nl’Lcr Q\jégx; l

¥ RN S Ls T o
ey T AT
el T .
Batler test gal. /mln with # dra"kéowrag‘ﬂ»'
~ TRFIAIR L B <Gl
Arteetan flow g.p.m ! Lr"- 4

 yerrture of wuur5/7 gcplh a"\v:izzn fow « m"countcrnd N A

el T

X Work s(m—(ed ed 3 2 3Como)vuc gd/ﬁ 2\5}‘ 13
(8) CONSTRUCTION: \ Date well drmlng n:uchlne movcd olf oF Wb’ [QQ Z/C "

Well senl—hfaterind uged __.__.C/EA.LIKE'/‘.‘:}._T_:_&(?;@C_Q‘“Z:,. Drilling Machine Operator's Cerlitication:

TN AP

This well was canstrucied under my direct supervisitz
Well gealed from land sustace to

— Materials Spd and 'miormapon reparied above cre m.\e to
Dlemeter of well bore o boltom of fes) — v 2. 3n, best knowjedge and ;ﬁcf-
Dluraeter of well bore beiow scal ... L&0 i {Signed]} _M./ ez Date . // L ‘.
r i
Number of sacks af cement used tn well senl _,,.__,_..\-S_’.Q. e 800KE ¢ % m” s Opornw()

Nuinbar of sacks of hentonite used fn weil sea)

perator’s License No _,_.LT /

Brand naine of bentontie

1
)

______ B 1. k Drilling h{ﬂchh’\(:
 yoater Welt Contn\clm"u Ccrﬂﬂcuunn

Number of pounds of Lentonila per 100 gallons

| Fhis well was drilled under my jurisdiction 2o tls rep:s
of water L DS, ’“:f’_‘““ | true to th jl of my knowledge and Leliof. -
Wae a aArtve shoc used? MIM 0 X! Plugs - Slze: locetion " £€ \'mne ? .{- X/i SS_ﬁK s ,'.'4:.“.‘./*'41(;../_"‘:{1_.,5_':
ia any strata con(a\n wnugahle \)q ‘ert D Yas )E N‘:‘ ﬂ‘txm {rm oo corporation) {3 e ar printl
T e S T R v Py S S0 e B
Type of water? dw\h or Jn(a R e A Addﬂ‘&‘! ﬂ/ﬁjﬁfﬂ&l’f @A[ greates st
- oy S P i g 5 1 N paApe T -~

(Water et C\nu—\n\or)

|

2
7‘; : e pit 2‘ [&;mﬂ)ﬁdi@ﬁ..,_
e et |

. lo

Cruvel placved’ from

SRR I ) S L - i Contractor’s L‘oe“_qe No. ___Z__O__M Date ”-ffﬂf’ /O

(AR ADDITIONAL ANKETH ¢ NECTISARY)



\VATER WELL REPORT ) Y
nye Ot R
STATE OF OREGON A 20 1434

vOA 04388 re-OUKCES

SALEM. OREGON

RECE: . &V

=

T e
A

;/\;5-5\? ao

©

DEPT

State Permit No.

(1) OWNER: (10) LOCATION OF WELL:
Name Patrick Herrington County C] ack amas Dailler’s well number /457 4/
Addrees 14161 S. Redland RA4. SH % SW %Section 2B T2§ R 2E  __wa
ciy Oregon City sue Oregon | Taxlote Lot Blk Subdivision

) Address at well location: 1 A1 61 S RM——_
(2) TYPE OF WORK (check): Oregon City, Oregon 97045
New Well G Deepening O Reconditioning O Abandon O

I sbandonment, deacribe material and procedure in Item 12
(3) TYPE OF WELL:

(4) PROPOSED USE (check):

(11) WATER LEVEL: Completed well.

Depth at which water was first found 142 {
&aLicl»evc?O

ft. below land surface. Dated =24 —!
a Domostic QO Lndustrial O Municipal a Artesian pressure lbas. per square inch. Date
Rotary Mud O Dug a Lrigation O Test Well O Other a
: O Bored O | Thermal Withdrawa! O Reinjection O (12) WELL LOG: Diameter of well below casing ........ G
(5) CASING INSTALLED: Sl X Pasic g | Cphdiled 104 _t_Depthofcomplered well 154 !
Torsded O R e f et St g ot /s e b et oo
ag pe: with at least one entr
L0 Diamfrom... 0.1t 0. 130 1. Gauge I for each change of formation. Report each change in position of Static Water Leve
....... “Diam from oo AU D oo ft. GAUGE  ovvvovreeareonsiennn, | 204 indicate principel water-bearing strata.
LINER INSTALLED: MATERIAL From | To SWL
............ “Diam from ............ {20 ft. Gauge oo | SO11 0 2
(6) PERFORATIONS: Perforated? O Yes % No Clay Brown .
Type of perforator used Gravel Med 161 18
Size of perforations in by o Clay Grey 181 285 -
Clay Brown w/small gravel 25{ 29 ( '~
Clay blue gilty 291 51
Clay grey gilty » 54 s
Clay bhue 851 Q4
Clay grey gilty 94 1105
Manufacturer’s Name Clay qgrey 105 1123
TYPE oo Clay grey silty 1221130
Diam ..o Rasgsalt black lm 142
Diam ...l “RBasalt black fractured 1421154 1 70 "=
(8) WELL TESTS: gabmcul:“mlmmt water level is lowered
e ‘Mleamadc" O Yes XNo I yes by whom?
gal/min_ with ft. drmwdown after hrs.
”75 qal/mln. with drill stem at 154'"
Airtest () gal/min. withdrillstemat 8 ft. 1 hrs.
Bailer test gal Jmin. with {t. drawdown after hra.
~wian {low g.p.m.
. _.aperature of water Depth artesian [low encountered ... it Work started 4_23_81 19 Completed 4_24_ ﬁ‘
(9) CONSTRUCTION: Special standards: Yes O No Bf Date well drilling machine moved of of well 4-24 198 -
Well seal—Material used . CE€MENtE 5% Bentonite ... Drilling Machine Operator's Certification:
Well sealed from land surface to . 18 fr This well was constructed under myd_\_recy,gupemmon_ Materials use
Diameter of well bore to bottom of seal ....... .. 1Q..in. and infopmation reported above pre mym‘m"w“’d@“‘dbﬂhe‘
Dismeter of well bore below seal 6w (Signed) 227 vvrcorveres Ao AP A e Date .%.7.27, 198/
Number of sacks of cement used in well seal ... 4. k8 | Drilling Machine Operator’s License No. 224
How was coment grout placed? ... ¥ .PUmPEd. -------------
................................................................................................................ waw‘ weu Conm' Cﬂ‘&ﬁcﬂdom
......................................................................................................... . This well was drilled under my juriadiction and this report is true t
Waa pump installed? ... Q10.............. Type .ol HP...... Depth ....... (v | the best of my knowledge and belief.
Was a drive shoe used? 3 Yes (O No Plugs............ Size: location ... ... {2 NmSkyles D‘rlllllg & Supply' % ...........
Did any strata contain unusable water? [J Yes 'O‘ No Address lngMolaya Ave,Ore?nCi‘ty,OIe ...
Type of Water? depth of strats
Method of sealing strata off [Smwd]%m“{uwmbr—/ ..........................
Was well gravel packed? O Yos FNo Sizeofgravel: ... Coatractor’s License No5.53 . ... Date ... ... ‘7”‘7“?/ ........ 19.%4
Gravel placed from ... ft.to.............occeen. ft.

NOTICE TO WATER WELL CONTRACTOR
The original end first copy of this repart
are to be filed with the

WATER RESQURCES DEPARTMENT,
SALFM, OREGON 97310
within 30 days from the date of well completion.

]
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ORIGINAL
File Oririnal. anc_{\{ 4 I
Duglirate with the’ ' L

4 43“ATER WELL DRILLERS REPORT

Do Not s:i510 well No 2’5 /2 E _-—3,4 N

. ! Fill In
STATEEnCiie ,  STATE OF OREGON [ _ Suwte pemi . 33l
(1) OWNER: _ , (10) WELL TESTS: )
Name Jim Garvison '
— Was a pump test made? 5 Yes (J No If yes. by whom? Dl‘lller

Address e . . R / . J i f K y BN Yield: 100 gal./mln. with 56 1 draw dm

(il A AN S d s ' " -
(2) LOCAIIbN OF WELL: Artesian (IOW .o, g-p.m.
County C/dCA{?ﬁ//i ¢ Owner's number. i any— e e

R. F. D. or Street No.

Bearing and distance from section or subdivision comer
Y/ ¥/ 4 «

(3) TYPE OF WORK (check):

New well a Dceepening o Reconditioning (7]

Abandon (3
1f abandonment, describe material and procedure In Item 11,

wen... DS, per squarc inch.

Bailer Test et " gpm. with ... - {t drawdow

Temperature of water

52 Was a chemical analysis made? O Yes (] M
Wax electric log made of well? {3 Yes (ONeo

(11) WELL LOG:
Diameter of well., _6__ ...... inches.

Total depth 180 ft. Depth of completed well 180 !

Formation: Describe by color, character, size of material and structure, ar.
show thickness of aquifers and the kind and nature of the material {n e

stratum penetrated, wilth at least one entry for each change of formatic -
<) PROPOSED USE (check): (5) EQUIPMENT: | g5, 4 150 #  Blue clay
Domestic [X Industrial (] Municipal [J gotﬁry g 150 162 _Blue clay & sard mixed ;
i able B - - T
Irrigation (] Test Well ] Other g 162 _16%= Broken Yasalt <
Dup el O 11835 168 - Bolid baselt
(6) CASING INSTALLED: If gravel packed | 165 168 Broken basalt <
Threaded [ Welded [J G = 168 ° 174 Solid basalt
age ” - - <
FrRoM 82t to 16531 6'btam. want| of Bore” e = 7% - 189 = Broken basalt
: - : : : g — | VWater from broken basalt area, Fine sand
po - - = - = = Dead stetic "60 f£t,
p - . z - = y - nEADIYERN
" = = = " b b LT Y o Y
Type and sgize of shoe or well ring Size of gravel: . leNﬁ: f\l}g;l'll
Describe joint Butt tield ' _
- virTER PESDURCES DZPT
‘Y PERFORATIONS: SALEM ~TSCON
2 of perforator used -
SIZY. of perforations in,, length, by in. * : - IR E l: E I ” | I,
FROM 1t. to o pert per foot No. of rowx " "
S ‘ — - : . FEB-21977
: = - ; WATER RESOURCES DEPT
" = - - %l E SALEM, OREGON
SCREENS:

Glve Manufacturer's Name, Model No. and Size

(0) LCUNDIRUCTIUNS
Was a surface sanitary zeal provided? 0 Yez 0 No To what depth

Ground elevation at well site ._

ork fanted Aug, 14
Well Driller’s Statement:
This well was drilled under

.......................... - feet above mean sea level

1956 . Completed pug/ 28 18 5

jurisdictio d .
true to the best of my knowledgenz?xlxd belief. @ and this report &

John V. Beclk iiell Drilling

(Person, {irm, or corporation) {Typed or printed)

Address RY. 5, Box 45, Cambv, Ore,

e

Were any strata sealed against
pollution? Y

If yes, note depth of strata O ¥e Qe
FROM 1t to t.
METHOD OF SEALING
(9) WATER LEVELS: NAME
Depth at which water was first found 1
Standing level before perforating 60 ft | Address R
Standing level after perforating no perforations i

Driller's well humber

227 JE

(Signed] /,((7{1“ ...... (Ll Sl

/
License &1/ ....... 95_ ..................... -
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NOTICE TO WATER WELL CONTRACTOH g g
The original and tirst copy .
of this report are to be
filed with the

< -
STATE ENGINEER, SALEM, OREGON 97910 - -~
within 30 days from the date
of well completlon.

e

~

I P
LL REPORT

R :ﬁ"(rp%’r_zrﬂi’.

04431

-

J 4

ewave A= 33

LD

OREGON | b R

: \
or D‘ﬂ_-,ﬂ{)— State Permit No.

(1) OWNER:

(11) WELL TESTS:

Drawdown is amount water leve] s
? lowered below static lcvelﬂ 57‘0‘7536_
Name (2255(7(71() /}T‘-/ (2 (7ir( i('/‘f(‘c‘(\P Was a pump test made? f§ Yes [] No U yes. by whom?/ D2/« 1.0 & Ce
Address oo CL ) (O FPE Yield: 77 ¢ gal/min. with /5/ £t drawdown atter ¥ g
_ ~ ki R I oy /15 =
(2) LOCATION OF WELL: . 2 ST 71 Y
4/ gt; Baller test gal./min. with ft. drawdown after hrs.
County (’LA CAK . Driller's well numb;r )/5 flow g.p.m. Date
s 4 7
k3 ¥4 Sectlon 3—3 T. 7_ R i Temaperature of water 9 / Was a chemlcal analysis made? 3 Yes (3 No
Bearing and distance from section or subdlvision comer

(12) WELL LOG: Diameter of well below casing _ A4

Depth drttiea 57 § n. Depth of completed wet 5 7 5 g

Formation: Describe b
show thickness of aqu

color, Ch"m’a rixe of material and structure, and
stratum penetrated, w

lt'fn and the kind and nature of the material in each
at least one entry for each change of formation.

MATERIAL

: FROM TO

(3) TYPE OF WORK (check): ' YL I ey S e T o

Weu}( Deepening (] Reconditioning [J Abandon O SAAND) LAY ( Breu & '\ sol on S
If abandoriment, describe material and procedure in Item 12. SarD- (M - (BL o E’\; 40 /23
(4) PROPOSED USE (check): (5) TYPE OF WELL: SANDY  (ueAY [(Greey)| /23] 2730

mestic o dustrial Rotary 0 Driven O BRowh) IFIARNDSTOOFZ Rkol /3.5
D;m o Well - :::mw | came i Biowr) SAND 3157l r¥%
Irrigation [J Test Well O er )Z/ Dug ([ Bored Q1 SANDY fipy /fTRcVT N A I ;
(6) CASING INSTALLED:  tureaded O Wclded}s(' LRy AND Blus Fyexe il 164 320
VL o P j% ft. Gage 23/ 2" SGRA Y TALOY 24 Y J20 ‘3(;?;.,
o Ze” Diam. trom ___.€2 .t to T o TR REpRISH FrRou AY 336 4
e Diam. from ft. to t. Gage .. ‘Zbeo“)p &'A b 6(/7 >
__GQEEY QEMENTE) R4k ¢35 KT
(7) PERFORATIONS: Perforated? [] Yes N/No z';;-—ﬂ'-?‘EA{'TUZED BZO.»JK) ;?OCK %7 #73 e
Type of perforator used HAKD BW‘-) ?OC& ﬁ3 ﬁ}
Size of perforations in. by in. /-/AR/_) GLA [, 48 RO L %ﬁ’ SD/
- wrrcee. perforations from ft. to 8 ﬁZDW&) PD ck SO G2«

............................... perforations £Iom ... ft. to o = ,’:LARD BLACK LPOCK 30| 56y

................... perforations £rom —..ocoocee e 4 b0 i (AL ST P
.......................... perforations fromM .........coomeeee £t 10 =, i THAR/) Blaoarrsy Poc< Q L _{"78
................................ perforations from ........._ ft. to ft. :
(8) SCREENS: Well screen Installed? [J Yes %No
Manufacturer's NamMe o —— e 1—{

2 R JR e S — Model Noy — e o2 Lo i / \
Diam. _.._..... Slot size _..____ Set from ... o e 0 | O rea . AAO V. 015 © F compreted /"/A& 24 19 [A
Diam. ... Slot slre . Set from ft. to 1t

(9) CONSTRUCTION:

Well seal—Materlal used in seal ... ()EME"}r— (7. ﬂo i i
Depth of seal é "/O

{t.
Diameter of well bore to bottom of seal

Was a packer used?
s r M
Were any loose strata cemented off? (] Yes Dd;lo
Was a drlve shoe used? M‘Yr_s O No

Was well gravel packed? (] Yes CXNO
Gravel placed from

Sire of gravel: ..imiines e .

ft. to 1.

Dld any sirata contain unusuable water? [J Yes Dﬁﬂo
Tyre of water?

depth of strata

Mcthod of sealing strata off

(10) WATER LEVELS:

Ariestan pressure

{t. below land surface Date 3'/"'//6b

Date well drilling machine moved off of well %4/30 19 6
(13) PUMP: !

Manufacturer’'s Name
Type:

Water Well Contractor’s Certification:

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

(Person, #irm or corporation) (

Ty rint)
Address 5///_0fﬂ,5'c'dﬁ ’;7—_(’?4}/‘7 j;&’/“/-&‘)"a'

—

Drilling Machine Opemtor's License No. ... ».f? " 4”0‘5’7

h s Li 28 ALE
(Stemed) L\ (<t Al ea D

(Water Well Contractor)

&5

Ibs. per square {nch Date

Contractor’'s License No. /0 Date A

(USE ADDITIONAL SHEETS I¥ NECESSARY)



- - CLAC /OI

_ 2 i
NOTICE TO WATER WELL CONTRACTOR C 4 3 \\
The original and first copy - . g Lot 5
S o firt e 'ATER WELL REPORT (4
° (llcccipz?lhn{ﬁeo N ceee . “AT -' State Well No. 2 o 2 T —33 B R
. . P S : :
"% STATE ENGINEER. SALEM, OREGON 97310 "STATE OF OREGON 34d “
within 30 days trom the date B 1+ (Pleas¢ type or print) State Permit No. .. 3 4
of well completion. ~ R i i e :
EEPEIDSING T . . Drawd i t ter 1
(1) OWNER: (11) WELL TESTS: lowered Delow static level | oSl 18
WS Name Noriuzn Dormreis Was a pump test made? () Yes (J No If yes. by whom? "
Addmss]c 12 S, E. Yerrill Drive Yield: gal./min. with ft. drawdown after hrs .
'D~ ctlz-7 o v - - - - -
t1z-2, Creon .
s (2) LOCATION OF WELL: = - -
i Bafler test LD gal/min. with 20 n. drawdown after ] hrs, A
County TlgzXamas Drller’'s well number S?—vu Al faw g.p.m. Dale &
o . Y > ! r 4
52 LX) SZ 14 Section 33 T. CS R 2L W.M Temperature of water SL Was a chemical analysis made? {J Yes (X No
Bearing and distance from section or subdivision corner
o (12) WELL LOG: Diameter of well below casing dine -
Depth drilled OC ft. Depth of completed well 90 1. _‘
Formation: Describe by color, character, size of material and structure, and
o show thickness of uqurcu and the kind and nature of the material in each
L o stratum penetrated, wuh at least one entry for each change of formation. 3
— MATERIAL - Verom | 1o ke
x5
(3) TYPE OF WORK (check): T 1' 7 | 13
- e wel Deepening [ Reconditioning (] Abandon O Graval, ce emented ' 13 3; -
. ) 1 4
« Jundooment, describe material and procedure in Item 12 ROC:\', soft zrey l 31 LG s
i . 4 IS
W a : &} 9 =3
(4) PROPOSED USE (check): (5) TYPE OF WELL: ROCF- -,ard Br=Y , ‘36 ig -
ot Rotary (0 Drven [J Rack, decomposes, browm ioab -
Domesttec (¥ Industrtal (3 Municipal [ ~n c
Cable (Y Jetted O Rock, s>5ft rad U 2 =
Irrigation [J Test Well {] Other a g 6 -
Dug O Bored O RocYk, hard prev 55-5 67 3
Roz! £t grey, yellow clay seazs 67 = €3 =
(6) CASING INSTALLED:  1nreaded O Welded Rozk, soft grey, yellow clay 8( 2
- z vallow | A
b= Dtam trom N #t to 32" _ st Gage D.25C Cla{(, LE T :} o0 ¥ 7
Sl B s - . 7
™ Dlam. from w0 n vage | BEGH, Srev, TETLED A i .
X
PR ~ Dlam, from ft. to ft. Gage — R N 1
| 211 wa'er comirz “n belowx 20 ft. | i
i
(7) PERFORATIONS: Perforated? [J Yes {f] No [ . -
Type of perforator used || ;
Size of perforations in. by in. : -
- — perforations from . to fu ll;
e perforations from ._ 1t to 28 '
oo perforations from . ft. to e -
eiweceome... perforations from .t o ft.
| L
........................... perforations from . ft. o 1. '
(8) SCREENS: Well screen installed? (3 Yes [ No \ “
Manufacturer's Name | \
o s Model No. ... .. - -
\ ZL
L M. ... Slot slze .. — Setfrom __..______ ft. to . - L | work starte§2nt, B 19{)‘ Compleledg’:':) F. 1Y 19 24
£z -
Dlam. .._....... Slot size . Set from ..o . 2D e i Date well drilling machine moved off of well Szri. ll-l 19 -~
(3) CONSTRUCTION: (13) PUMP:
Well seal—Materal used in seat CMAGLDY 2 a.,' (O 8t LIRS € Al [T, ¢ T P T o 0 o 10 L
Depth of seal ... ... 52 H. Was a packer used? %28 . | Type: : H.P. oo
3 ’\
Dta t { ¥ — Sy
meter of well bore to bottom of seal . ... in. Water Well Contractor's Certification:
Were any loose strata cemented off? (] Yes [(KNo Depth _.es
Was a drive shoe used? ¥ Yes E]No This well was drilled under my jurisdiction and this report Is
B true to the best of my knowledge and belief.
Was well gravel packed? (O Yes £ No Size of gravel: y g
Gravel placed from .............. . ft NAME S‘ a1 B i) by DS,
(Person, (l'm'\ or corp;a.l":;lon) (Typc or prlm)
Did any strata contaln unusable water? (J Yes ¥ No 9 -1 2 S ©
Type of water? . depth of strata Address * .5z L
Method of H
cthod of sealing strata off Drilling Machine Operators License No. ....CEo
(10) WATER LEVELS: % P
| (signed) N AT az e e A
Static level 7 ft. below land surface Date Q_3' 4 (Water Well Contractor) e
Artesian pressure ibs. per square inch Date Contractor’s License No. ... .. I.. Date S ok

(USE ADDITIONAL SHEETS IF NECESSARY)
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SECTION B-B’

Golder Associates



o e

STATE ENGINEER
Salem, Oregon

Well Record
4419
MAILING

OWNER: ... ] Publisher's Yaper. COa ... . ADDRESS:
CITY AND

CLAC

LOCATION OF WELL: Owner's No. ...

i E
S.R...2. W, WM.

Bearing and distance from section or subdivision

corner

TYPE OF WELL: ..Drilled.. Date Constructed
Depth drilled 250!

Deépthcased . 1L .. .

/\ - >( .

fySEATE: - .

D) D)

STATE WELL NO. . 2/2-71p(

COUNTY ... ... Clackamas
APPLICATION NO. .. GR-707

CASING RECORD:

12-inch

FINISH:

AQUIFERS:

WATER LEVEL:
g feet

PUMPING EQUIPMENT: Type ...Deming turgine .

Capacity ....... 21 R GPM

............................................... HP. .20 ...

WELIL TESTS:
Drawdown bl

USE OF WATER

ADDITIONAL DATA:
Log ... %X . Water Level Measurements

Temp. .........
SOURCE OF INFORMATION . GR=T0Q7 . s

DRILLER or DIGGER .. R.J. Stragser Drilling.Co...Porkland,. Qregan.

S OO , 19...

REMARKS:

State Primting 89316



STATE ENGINEER
Salem, Oregon

7 24

Well Log

State Well No. 2/2‘311:‘(1

DL srblasner B L 8pe T O DY e Owner’s No. 1

Date Drilled 1940

(Feet below "and surface)

i 2 ] =
Fill material 0 14 14
Hard rock 14 43 29
Rock, not so hard L3 76 33
Yery hard rock 76 8_9 13

— Honey comh w/water 89 11% 24
Hard rock wlspnmg. 113 148 35
Hard rock w/seam_a 148 221 713

— Honeycomb rock w/water 221 2?5 b
Hard rack 225 235 10
Bock not so hard 235 2k? 1
Hard blue rock 242 251 9




//V@ BWL// -

- \U - F","\T_'—‘—_Nl.;f—“\\.' BZbA
NOTICE TO WATER WELL CONTRACTOR Ve Lo i
The original and {irst copy k e
3 WELL EPORT . =
R T i 0 42 meront TG o 2 —32
STATE ENGINEER, SALEM, CREGON 97310 STATE OF OREGONH___ T e
within 30 days {rom the date (Please type orprint) a\a(c Permit No. .
of-well completion. e S AN AR EARPRO
(1) OWNE (11) WELL TESTS:  JUiauhiedl Minicievaier tlevet 1s
Name &E&(’/—) ny ;‘) BL)cC ﬁ/’/c’dcf Was a pump test mndeLMch {3 No If yes. by whom? W S §¢
Address OEE(—}"K‘ A g:z(_f ﬁz £ é(z Q/(} Yleld: /6p gal./min. with /}/ ft. drawdown after b
¢ I & - 75 Y 2
(2) LOCATION OF WELL: o ° Y - ‘-
‘/7/9/(‘ Baller test gal./min. with ft. drawdown after h
County Cg( Kﬂ/{f 4 S, Driller's well number ArE i oy g.p.m. Date
iﬁ —/L “7 Sectlon 3 —l" 23 )/i 52 7/£ VL Temperature of waler SZ‘WIS a chemical analysis made? (] Yes &ﬁ
Bearing and distance from section or subdivision corner (12) WELL LOG- i T we“ below casing . g
/
Depth drilled / 9 ft. Depth of completed well S/j/sl
Formation: Describe by color, character, size of material and structure, a’
show thickness of aqutfers and the kind and nature of the material in ea
stratum penetrated, with at least one entry for each change of formatic
MATERIAL - i FROM | TO
_(3) TYPE OF WORK (check): : T AT e
New Well y Deepening (J Reconditioning O Abandon (3 Pen (LAY 1 o2 4}/
wndonment, describe material and procedure in Item 12. B e LAY i / (,[\i £3
I ; | > g
(4) PROPOSED USE (check): (5) TYPE OF WELL: BRauar (A . Jﬁ»’j /,S’l
Domesti Industrial Munict [ ey Datvda O Heil AT 28 13
!rr:::tlo:x KTesl Well 8 Oth :P‘“ O b, pasieen ﬁ&ou)n.) CL&/‘J /324 /‘30
e e 4
Dug 0 Bored O CLEAERTED A JSEC /(5O /K3
(6) CASING INSTALLED:  1n 0 Welded i AL A J] 253] 2
8 pamuom . O 3 ocae 27l V\ Smexy BlpE Gresp L4l avE 17‘
- Diam. from f. o Ry G . _GQREFAMY FLOLE C2AY ooyl 34
- b : RRawD) AV RED (xAY P IE3] %J
—— . iam. {rom 1. o G G — I
STICK Y ConG L OMERATE t//31 v
(7) PERFORATIONS: Perforated? (J Yes No GJQE‘J/ [(_é i 5{613_
Type of perforator used

A= emn Sorr Bdck BasAa Mé\ s
DARK,_GREy BAsAcT | £98 52
SorFr LSLtAK 45407 ;ﬁa: Sy

Size of perforations

rvemereerree e e perfOrations

.. perforations

perforations

perforations

:
‘
t

perforations
(8) SCREENS:

Manufacturer's Name

-~

naEn

Jun

|
vre

= Slot slze e B | work started _ E2C 7 /719 & compireted /('7Aﬂ )’L/Wg
Diam. ... Slot size ... Sel IO —. ..o, Tl B e e 1t. Date well drilling machine moved 0{‘ of well MA Yo i 194.
(9) CONSTRUCTION: ZE,urc,wrf— AT~ 28 A7 | (13) PUMP:

Well scal——Maler‘élpscd ﬂ"f 3 pg"]f:’(”f (7;'((\1/7 rovereeee | Manugacturer’s Name

Depth of seal

Was a packer used?
Diameter of well bore to bottom of seal / o SRR | s

Water Well Contractor’s Certification:
Were any loose strata cemented off? [J Yes R‘No Depth

Type: .. H.P. ...

Was a drive shoe used? Q('Yes QNo This well was drilled under my jurisdiction and this report i
true to the best of my knowledge and belief.
Was well gravel packed? (] Yes MNO Slze of gravel ! i e

Gravel placed from ... E 4 S U U ft. NAME ?/57?/1—5 _____ &/QL /“') (g)

) Person, firm or corvorl\\nn) fint)
Did any strata contain unusable water? [J Yes rE/No f/@ ___SE 5—;—,4',5 &_7_4/}‘(’;&' T‘W‘
Type of water? depth of strata Address ...gLk"

A0 .
————— il me Operator’s Ljcense . ﬁ/qu
(10) WATER LEVELS:

souciecs 23 Co o vetow mnd sortes ome 323 /65 imter Vel Conlzadioe —
Artesian pressure Ibs. per square inch Date Contractor's License No. /0 Date A FE =/

(USE ADDITIONAL SHEETS IF NECESSARY)




W NOTICE TO WATER WELL CONTRACTOR

(1) OWNER:
ity

The original and first copy

of this report are to be
filed with the

STATE ENGINEER, SALEM, OREGON 97310
within 30 days trom the date
of well completion

WATER WELL REPORT

-~ - " 'STATE OF OREGON

(Pleas¢ type or print} -
(Do nol write above this line)

Jf,(‘ ol Q| L
e ety <
| QS

State Permlit No. 32 bd ..

Name

ORESoN) (v FoBUC SHooes

(11) LOC(QTION OF WELL:

County Driller's well number

Address 40%/‘3 &7‘}”4 O@é(;O/O_

sy

SACKL
jEv. /-j[(/[. Section 32/1' >S5 &

25w
Beartng and distance {rom secetion or subdivision corner
(2) TYPE OF WORK (check):
New Well Dccpcnlng% Reconditioning O Abandon O
If abandonment, describe material and procedure tn Item 12.
3) TYPE OF WELL: | (4 POSED USE (check):
S{o) Driven O (4) PROPO U ( ) (12) WELL LOG: Diameter of well below casing _3
Cable Jetted O Domestic (0 Industrial O Municlpal B | 0 gneq €508 n Depth of completed well &5 0O —
Dug @] Bored (O Irrigation Test Well (0 Other (]
bad Formation: Describe color, texture, grain size and structure of materla
~ ED: and zhow thickness and nature of each stratum and aquifer penetrat.
(-. CASING INSTALL . Threaded [ Welded O with at least one entry for each change of formation. Report each char.
.................. ~ Diam. from fi. to .. N 6] o ——— in position of Static Water Level as drilling proceeds. Note drilling rat
.................. ~ Diam. from ... 1t. to . GARS it MATERIAL " From To SWi
................. ~ Diam. from . to IR R -7

( PERFORATIONS: Pertorated? [ Yes (3(No.

BAC/K  BASACT 5 1 =

BROKELN BiAck fpsadr] <TE| St

LACK PBASALT | Suxt 72

Type of perforator used
Size of perforations in. by in. ED! g. OO:'(S ?%}25}%7‘ gé‘ g?
et misre s PETTOTAtiONS from ft. to . Z =) %ZO oS Poci =¥/ S?D
........................... perforations from tt. to . RLACK ?m 0% syo ﬂ?_—-
..................... .. perforations from ft. to . VM@J”BO ZLAOQ gzm-. 2L Gopt-
— . perforations from ft. to n

..... perforations from ft. to ft.
(7) SCREENS: Well screen installed? [ Yes gNo
Manufacturer's Name
Type ... - . ModelNo. .
Dlam. . Slat size ... Set from e to o
Diam. ... Slot size .._..___ Set from ft. to ft

(8) WATER LEVEL: Completed well.

Sratic level % 'S. /é'//é7
7

A. {an pressure
Drawdown is amount water level is

(9) WELL TESTS: lowered below static lev

e
Was a pump test made? ] Yes (0 Na U yes, by whom? 5; :EﬂngZ.
et} Sm gal./min. with // 1. drawdown after Z_ hrs.

ft. below land surface Date

Ibs. per square inch Date

Baller test gal./min. with ft. drawdown after hrs.

Artesfan flow g.p.m. Date

©
Temperature of water 5/6 Was a chemical analysis mlde?ﬂ Yes [] No

(10) CONSTRUCTION:
(EmewT GROVT

Well scal—Material used .. ..

Depth of seal _...._....._.. L! b 5___ »

R S =i e R | e, TSR
e T i,

ed off? (] Yes No
Yes (O No
Did any strata contain unusable water? ([J Yes g No

Dlameter of well bore to bottom of seal _.____

Were any loose strata cem Depth _.......

Was a drive shoe used?

Type of water? depth of strata

Method of seallng strata off

Was well gravel packed? () Yes o

Slze of gravel: ... ..

Gravel placed from ... ... ... fl.to ... SR e— . |

work rared LT S 1w b Jowmprea U7 2558

Date well drilling machine moved off of well ﬁé QE/‘:r “?2
‘ 7D &
Drilling Machine Operator's Ccrﬂﬂudon.?fmwa’:

This well was constructed under my direct supervision. Mat
rlals used and information reported above are true to my be

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report
true to the b?ot my knowledge and belief.

name &, ST ASIER.L, AUﬂFéx

(Perton. firm or corporation)

ot T

(Water Well Contractor)

Contractor's License No. /@ Dnu/%{é/.../ ........... 19 é,

(USE ADDITIONAL SHEETS IF NECESSARY)

[ ST

-4



N YA TARA Y S S
. File Original. anq !
) Duniirate with the
STATE ENCINEER.
SALEM. OREGON . - - - . RN

WATER WELL DRILLERS REPORT
STATE OF OREQSN 0

Do Not State well Na 2/2 "_ 32 ,D

Fill In

o A ===
Y(‘Ji.?nc &‘egoru City Jugior High SchooQ442

Orcgon City Oregon

Address

State Permit No.

5 (10) WELL TESTS: | @)

Wag a pump test made? C]Xl(cs D No If yes, by whom?

Yiead: BO gal./min. with 42 1t d’mﬁ
= '70 29 . 5 —
H 60 19 L - e
(2) LDCATION OF WEI"L Arteslan flOW ... s g.p.m.
county Clackamas Owmner's number, If any—

R F.D orsweetNo.Athletic Field Junior High

_Eli"'lng and distance from section or subdivision corner

(‘r_~
(3) TYPE OF WORK (check):
New wcll)(j- Deepening O Reconditoning O Abandon O

If abandonment, describe material and procedure in Item 11,

Shut-in pressure ... .....cccceccocnieee—— 1bS. per square inch.

Baller test ... oo B PO WIth . 18 drawdown

Temperature of water B1l" was a chemica analycis made? m
Was electric log made of well? [J Yes [ONo

(11) WELL LOG:

Diameter of well, __..___8.-,____ inches.
Total depth 550

Formation: Describe b

ft. Depth of cornpleted well 550

n

color, character, size of material and structure, and
thow thickness of aquifers and the kind and nature of the material lr: each

ated, with at least one ent ot each e
4\ PROPOSED USE (check): (5) EQUIPMENT: p T LEGE S (W & ot Tme eniny for sasn change of Jormasion S
s+ sstic O Industrial [J Municipal (] Rotary a 7 " 26 " Sandy clgy, some broken r¢
Irrigation X0) Test Well {1 Other 0 gabl?weu . 26 " 55 ~ Large broken rock and cla:
-~ = B - = 184 “ Brown cl-y, broken rock
(6) CASING INSTALLED: If gravel packed 84 - 156 Blue clay
'Igf:;;cggcewcldcd cag , 156~ 161 -~ Hard dark grey clay
mom s 0452 n 8%un25. 5wl WEST B I | $ori Yoo HTaeYsTer
- - - - - - 197~ 202 ~ Hard clay some broken roc:
- - - ~ 202~ 217 * Sandy clay
- - _ . . — | 217~ 242 =~ Grey all®
- _ - . 242~ 265 Blue clay
Type and size of thoe or well ring_J L.l _aFi(g#ee of gravel: 265';72329 = §§E§Y£;-§Y
[] -
Mbesom? pipe pressure grouted at bott:omgg‘3 HE— Hird dEFE groy clay
(7) PERFORATIONS: none - 292 305 » Blue clay
Type of perforator used 505 » "S1.E - Sandg Gl&'y
'_ of perforations in., length. by m | 312~ 393 » Blue ?.Lay ~
) R ¢ 1t to 3 pertf per foot No.otrows | 383~ 419 -~ Brown Sil0 s
" B 3 | 419~ 429 - Blue shsale
- s - - 12329~ 438 ~ Hard grey rock_
- = 438~ 443 ~ SI11ty blue Cclay .
- * . 1 443+« 491 ~» Hard black Tock
SCREENS: 481+ 496 +~ Soft black rock
Give Manufacturer’s Name, Model No. and Size 496+ 503 Broken blackK TOCK -
503~ 517 Soft black rock
(8) CONSTRUCTION: 517~ 524 Hard bIlacK TOCK
Was a surface sanitary seal provided?) Yes O No To whatdepth O6¢t | 524~ pad
Were any strata sealed ‘against poUuuon‘Ub Yes O No Ground elc‘vauon at well site . . .. {eet above mean scd level.
X;R);)c:{notcdcmht)( n;:l:) mmf‘ao_a_w_a,t;:m Work started July 1955 Completed D6C. 18 O
- = Well Driller’s Statement:

METHOD OF SEALING neat coment grout

(8) WATER LEVELS:
Depth at which water was first found 540
Standing level before perforating

1t

0

Standing level afles-posforating
Log Accepted

(Signed]

S50
Dated Zﬂo&l/ﬁ 19

it

This well was drilled under my jurisdiction and this report is

true to the best of knowledge gnd belief.
R, J. $tragser briﬂlng Cco.

NAME Robert L. Strasser- partner

(Person, firm, or corporation) {Typed or printed)
Address 8110 SE Sunset Lane-Portland 6, O
Driller's well number ,5025 4/

(Signed] Wj ................................
10

{Well er
License NO. ooy Datedofg_{)__'..,.f ........... ey 10—

FT



NOTICE TO WATEIl WELL CONTRACTOR
The originel and tiret copy
of this yaport are to be
{fiod with the

¥ TATE ENGINFER, SALEM, ORkEG
within 30 dayx from the dat
of well complction.

.fﬁ

WATER ij REPORT

STATE OF OREQON
(Please type or print)

(Do not write above thir Jine) SALEL. OREGON

RECE!

VED gpuiyd s 00

SEP1 3 1973 kmie wat xo.

STATE ENGINEER. permtt no

“ (1) OWNER:

Neme /\ —-&./&0“4 7
Addreey d ] 2 2_3 ’
(A2 ERr

s Disy,

(10) LOCATION OF WELL:

County é Driller’s well mrmbcr _
Scc‘don 3 .

JALAL._'

- £ Bearing and d(ﬂunm tmm svccUun or aubdlv'[?lon mrm-r
(2) TYPE OF WORXK- (chcck) U MmN EESRNE
. e T ﬁ:"TﬂD—T’**‘a—:—_\"«%y —
New chy,f Deegentng Reconditloning [} Abandon (J S VP
[ I ebandonment. dencribe materiol snd procedure fn Iftem 12, (11) WATER LEVEL: Completod woell.
(3) LYPLE OF WELL: | (1) PROPOSED USE (check): Depth ¢ which watr_r was t‘irst tound
Yéz;t;zy D ?3:’6‘3{;‘ g Domestte [ Industrial [J Munfeipal | Static level d 2
Dug T Bored [}, Yerigation [] ‘Teat Well (] Other 0 | &rtsctan pressure
L g .

CASING INSTALLED:

[~ D trom ..11?:_ ot B0, i
—— " Dism. from . -

U Diam. from

Threadod 0 Weldcdlé

(‘ag_o .

Ibs. per aq_uuc tnch. Date

(12) WELL LOG: Diameter of well below casing ~/4
Depth drilled 5& O ft Depth of complcted weil 6O o
. Formatfon: Deacribe eolor, texture, grain size and structure of mater{als;

g PERFORATIONS:

Type of E'érlorstor uzed

B R T R A

u..“hy TR

T T Ty S
£ to .

Bxe of pcr(oratjnnu

AT

_.J\Qrfomli"nu h-om -

e perforations frow I ta

P_crronmnnx from ..

e e ot

“and show thickness and nalure of each atratum and aqulfer penetrated,
" wlth at Iéent one entry far each change of tormation. Report each changa (n
poriion of Stalle Water Level und indicate principal water-becring atrota.

(1) SCREENS:

Well pereen lnstalled? [ Yes )(No
YManufzcturer’'s Nare .

e g

Type ..

Dism. ...

Dlam. ... ... Blot adre .o

(8) WELL ‘TESTS:

Drawdown {8 amount water level i
lowered helow static Invel

Way a purn » le-‘t mar‘ nriey 7' ch ['.) \c. 1L ycz by whom?,g’//g/g-’
’f" ]

. VT T ST AT
" . -

T T A Y TTTIT L

T “pe S
Rafler test gal./mln. with ft. dr

. v B R Sy B | AN
Artcdux now g r by 8

S v
— g

»enidure of wnhrf/ 8cpm a*\.smn fow encountered 3

(8) CONSTRUCTION:

Well saal—Materdal ueed -___ﬁl/f/?fﬁﬂ_ﬁm_éfgc{v’..[i_.
L R A

Well zealed trom land surface to

Dlameter of well hare o boltom of seel _Jk’l:—:, in.

Disrncter of well bore below scal

Number of sacls of cement waed §n well seal |
Numbar of sacks of Lentomite used In well zeal
Brand namas of Lentonte o

Numbier af paunds of Lentonita per 100 gallons
of waler _|

T h :
Wat @ drlve atroc used? M’N Ny m““ -

e e W

148 nny strate con(n n UDLFS\\‘C valert [ Yes b{ﬁ"
N I £ s

C‘l': 1 locettan

J*L -
_(‘)p\. of \eatler?y

Hru\ud u[ :rnl(x\:

*(x (‘{ grn\«l

Gruvel plwwed. from f°

(Uax ADDITVIONAL SITHETH ¢ NECEASARY)

Ibs /100 gals

MG

4 pLh n' u‘trnfa i gt S ey

Worl 2!9:196 geﬁ 3 Z 3 Commhkc

Date well drilling mncmnc movcd alf ol ‘weli

A oa 25003

[QQ( 2 175
Drilling Machine Operator's Ceriftication:
. This well was constructed under my direc

=

¢ supervisicn
A4 | Materials ¢Spd and mfor:na;\ou reported above zre true to mwmy
best knowjedge and heL
(Signed] _fl\-{ e Date ‘? O }97\3’
(P KMQC‘\“VC O;mrubor)

Drxmng Machine

perator's License No _5-7

Wafer Well (,onlmctnr’u Ccrﬂ(lcntlﬂn

This well was drﬂled under my jurisdiction and this vepat:

true o th l of my knowledge and Letiof.
| Name ? | STXASSLLE_ [ ./.‘;’.'./;é_:_ﬁ_-_./fi{?”_,_/_c
~ (l‘r-mon, 1rm o cocporation)

~—{yve ar print)

DT LAY

LSJRMM

1 Contractor’s License No

(Wlla Well Canuwraotor)

/O ~ Dste . 55“(




- \ f )
NOTICE TO WATER WELL CONTRAC‘TORC L A C
The original and lirst copy
of this report arc to be
tiled with the

STATE EINGINEER. SALEM, OREGON 97110
within 30 days from the date
of well completion.

WATER WELL, REPORT

STATE OF /o"m»:con

{Please tyfe or print)
(Do not write above thls llne)

[0

State well o, 2/:1—1 8 E

2200

State Permit No.

gal./min. with ft. drawdown after hrs.

Artestan flow g.p.m. Date

Temperature of water 5 7‘\3‘1“ a chemical analysis made? (J Yes X}io
7
(10) CONSTRUCTION:

Well scal—Material used .. CFM&’ 7P- 6m (/7—
/S_B 1o /¥8 .. £
Diameter of well bore to bottom of seal ... /. 2= __ tn.

Were any loose strata cemented otf?! (J Yes KNO
Was a d.ive gshoe used? XYu O No

Did any strata contain unusable water? [} Yaj/No
Type of water?

Depth of seal . ...

Depth _

depth of strata

Mcthod of sealing strata off

Was well gravel packed? [J Yes No Sire of gravel: _.......

Gravel placed from

This well was constructed under my direct supervision. Mate
rials used and information reported above are true to my bes

knowledge apdjbelief,
t 4‘(./6

(Signed) ... 75NN ATY

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report &
true to of my knowledge and bellef.

NAME ﬁ%ej STRASSER. [ Iee i

{Person, {rm or corporation)

nddress U O SE. ST T Aape fFrrzot/n £

[Signed)

(USE ADDITIONAL SHEETS IF NECESSARY)

(1) OWNE (11) LOCATION OF WELL:
Name Jqﬁﬂ p/)(‘( % ﬂ/:(c_/e p/S]‘, County [’M (f I Driller’'s well numbcr—ﬁ\i
TR -
naseess SE) STTESS e Cry O Gl e P vsecion 28 . 25 R ) W, 4
Bearing and distance from section or subdivision comer )
(2) TYPE OF WORK (check):
New Wcll}( Deepening () Reconditioning 0O Abandon ([
If abandonment, describe material and procedure in Item 12. ;5
(3) TYPE OF WELL: | (4) PROPOSED USE (check): | (1) WELL LOG:  piameter of wetl betow casing /0.
(l:):lt;le B g:;::g 8 ?r::::; 8 :xcds:u:vﬂ:‘ g l;i:;hnel:lpal X Depth drilled J{OJ[ tt. Depth ol completed well jg?é '
- Formation: Describe color, texture, graln size and structure of material 4';'
. 4 sh thickness and natu t each strat a er netrate ‘
. CASING INSTALLED: ’I‘nre.ded 0O Welded % :::lh -tol:ut one eut:y !oxr-l eacr: c‘;unx: ot (on:nl::. };E:ort e::h chany -
/p" Diam. from ... . O ....... ft. to ... / . ft. Gage .« 7 in position of Static Water Level as drilling proceeds. Note drilling rate
.................. © Diam. rom e $8W0 ieervee fle GREE e MATERIAL _ ¥rom To SWL "-Q
................ ~ Diam. from L 7SS { P ¢ 1'Y-2 SO ﬁ@‘d’u a&y e | /o - al
1 O /é’ ”T
PERFORATIONS: Pertorated? [ Yes % No: Gradel pa ;
Type of perforator used ) # WQEDN/ “ D Fél/g m‘f /C:’ 75‘ =
Stze of pertorati - SALL 95| 27
o periorauens =By ‘ Tl SHALE 97 /5 ’
di—icmeiceeme—.. perforstions trom ft. to ft. ﬁm (& EOCK //_5— /QS“ .
............................. perfarations from ft. to ft. RLAL Y ACK Mﬂé?’_ 51 A8 '/_ --.
.................. .. perforations from £t to £ S'QE.ﬂDUS ?C(‘lt 2/51 224 B
e perforations from £t to £t EM” JCC( 224 237
imemcenncisnis PEFIOTAUONS OM woo o ooe P L — — ft. Aep Jard SiAc Opssar] 337 | 22- -
LAk TASALT 23 270 N
(1) SCREENS: . A brn B !
Manufacturer's Name el sereen fansfied? B Yq X e ﬁ“ﬂ(ﬁ A ﬂﬁ’ﬁ/f{—r 7’70 '27 S‘ = ~
Type oder e SoEr BLAck Z454<7 | 275 302 _
e o = = PR, HARL RACK Bywnr) 3ozt S /2 t
Diam. .o, Slot size ... . w0 e ?EO ALy 3/2,| 3/8 ~
_MED Harb BLAK BAsr 38| 337
(8) WATER LEVEL: Completed well. HALD FLACK BHSAT| 337 362
svcievet LY ft. below land surface Date /C'//L‘Z 7| L1520 HARO AKX Byzsat 362 394 | :
_sian pressure 1bs. per square inch Date o (’«ﬁ/}‘j«?‘ 3 = i
(9) WELL TESTS: lowered below static ever 1<Vt
Was a pump test madi.tx"(u [ No If yes. by whom? jE’C .
'200 gal/min. with /& 1. drawdown after Q hrs. (T are garied ,-./”L T 2/( 19 ‘]Completed Ocr /2" XQC
VQS-D _ j . _7 . Date well drilllng machine moved off of well O(?" / 2. 19 G
- )50 - s - S - | Drilling Machine Operator’s Certification:
Baller test




RECEIVEV |
— e, 0

MAR 24 1999
STATE OF OREGON A0 DEPT el
W, 5
TSR o e T O swercar s _ /27975
Instructions for completing this are oa the last of thll "
(1) OW (9) LOCATION OF WELL by legal description:
Name County Latitudo Loagitude
Township o5 SO/ PAN o § RaogecR P B o W. WL
Zip Section_gmP? S £ w7 14
(2) TYPE OF WORK Tax Lot &500 Lat Block Subdivision
{ij Wil [ Decpening [ ] Aloration (ropair/rocondition) R Abandonment Addm:jwm or nprost address) Mg_m
s
['_']RouryAir DRoury Mud [RfCible  [JAuger 10) A :
Z& 2 ft. bolow land surface. Date
(4:)_FR-0‘PES=E:D USE: Artesian peessure Ib. per square inch,  Date
[(ODomestic ~ [JCommunity [ ]Industrisl [ ]Imigation 11) WATER BkA :
, %Tbmml Elnjwﬁon [JLivestock mﬂ@g@
C 9) : Depth at which water was first found ﬁ/A
Spocial Construction approval [ ] Yeef2]No Depmdmxaodmuf@f(m / 7
Bxplotives used [T} Yes PINo Type Amount From To Estimated Flow Rate | SWL
HOLE SEAL
Disnwter Frem Te Material From Te Sacks or pounds yi
/“ Vi
_ / /7
7/
Howwarsealplaced:  Mothod [JA [JB [JC [JP [JB e wnuwgwmwm ﬂ,u_,é_.
O other :
Backfill placed from f f.  Matecial Material From | To SWL
Gravel placed from fi. to fr. Size of gravel A e yi yd
{6y CASING/LINER: [7] Y
Dismeisr Frem To Geuge Stedl Plastic Welded Theesded || /
Casing:_/0 Qo O X O lo &L VEx — -
O O 0 d - Vi el
O 0 O 04 ,Zé&é&a_izeds 17 7
O O 0O O A .
Liee: __AJD O 0O 0 O W—f e fe
O O a4 ] P y 7/
Final location of shoo(s) ___Mfﬂ; i
r () PERFORATIONS/SCREENS:
N/ RiPectortions Method M, & {j 2[15
[IScroens Type Material
St T Tekbies
From Te slee Number Mr sime CnDh( l.aer
24
. B  o 7hN B X 0
‘ O O
- d 0
O a
(8) WELL TESTS: Minimum testing time is I hour Date started Completed
Flowing {unbonded) Weler W Certification:
{Pump {1 Bailer OAir [ Artesian dé‘wﬂmhwuklwmmﬂnmmuwmAWOmam
Vidpis_Drevtors Dol aemn i RN e S i upty vl sooarncion amierds.
v /. 1 b, and belief.
/A WWC Number
/ Signed Date
Temperature of water Depth Artesisn Flow Found (bouded) Water Well Constructor Certification:
Was a water analysis done? O Yes By whom = mmeu f«@&mmtwmammk
Did any strata contain water not suitable for intended use? Too little constructi reported
Clsalty (JMuddy [J0dor [JColored [Oer Feios G Fiasiais Thit oyt s 4 ot St o e o et
Depth of strata: WWC Number
? eg ; . Signed _( Dato 9

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CO UCTOR /I'HIRD COPY-CUSTOMER 4

-



S
NOTICE TO WATER WELL CONTRACTOR

The ortcinal end (irst copy _ JA\. .
of this repoTt are to be |
filed with the
STATE ENGINEER, SALEM 10, OREGON
within 30 days from the date
of well compietion,

.. _WATER WELL REPORT

" STATE OF OREGON
(Please type or print)

L 04392 (%)

O~
ST X

-~

b Z;z}o State Permit No. | G"Z’E’(ot
(1) OWNER: _ L (11) WELL TESTS: g&;;ﬂgmlg‘;mmt):ﬂu level s
Name f&é‘ E,A_M,q_j (_)_570(* /%)IHMI) Was a pump test madc?‘q Yes (] No If yes. by whom? JS’R/‘}S:,:
Address wole ﬁ 5 ar' EE Yield: J OO gal/min. with 2 </ 1t drawdouwn after hrs
_ OopcGor Gy (DS S50 >
Qo0 /9
(2) LOC?)TXON OF WELL: L// 37 Baller test gal./min. with ft. drawdown after nrs
County YA CKE Driller’s well number Artestan flow gpm Date
14 Y4 Sectlon 3 g TJ“’ S R -‘) LT Temperature of water qq}lu a chemical analysis mam
Bearing and distance from section or subdivision comer -
(12) WELL LOG: Diameter of well below casing ___/_O
~ Depth drilled éo ft. Depth of completed well SZ O 1t
- Formation: Describe by color, character, size of mater{al ond structure, anc
" | show thickness of aquifers and the kind and nature of the material in eack
. stratum penetrated, th at least one entry for each change of formation.
3= MATERIAL FROM | TO
‘N TYPE OF WORK (check): 7o, seis el = o
Well ' Deepening Reconditioning (] Abandon (J L4 RCE (DA s Ay (L ay / «7[
If abandonshent, describe matertal and procedure in Item 12. 1N TPRecI (XA /| o
: __Browd CLAY Arxe Fae Saan| S| G5
(4) PROPOSED USE (check): (5})1 TYPEGOII;‘“WEL;. ToR e ) SARD &< /CjT
v
Domestic (] Industrial {1 Municipal c:?x:y Tend B R ASE o /o5 /1<
Irrigation [J Test Well. 0 Other o Dug Bored 0O A)EDD/M L2l SALD (24| /%O
' dpen. Beasd erm Lol 2/7
(6) CASING INSTALLED: Threaded {7 Welded S <) -
~ Diar. from Q to A 22 1t Gage AT s o L) 208
T e e o e z;zm,uu E»7) X YT
.«,._."__._...' - from °® to Lt Gage - 2_/ 2| 2 2/_(,1*'
””” — from e Yo AN e 7)’146(? Z’A—SA;T’ 234G 245
(7) PERFORATIONS: Pertorated? [J Yes Y No | 225 32y
Type of perforator used it‘) j A?LA-CQ O/ k v~?_ q 3 2 C
Stze of perforations T oy = @ara Hagn Biace Fock | 730 3¢4€
 perorstions o~ n w0 s e RAsA T YL 39"
iimenen. perforations from . ftoto i o e - It e E'A{l. gg :{?7??
..................... perforations from ft. to it W- X v
e perforations from .. _._.__._____._ ft to 1. v - gA/tC« ?O( é Sd)‘ ).‘—L&
ez perforations trom o U0 oo 1 HA‘PA /é}?@j[}%r ),LL‘ ﬁ{
_ LACH Kool w//r# (Rrisrss 520 S
(8) SCREENS: Well screen fnstalled O Yes  §{(no 1= f Y malr | Y LY
wufacturer’s Name ... - ) 5,2 8_ YD
vpe ... e e Model No. ... -
Dlar. Slot size ... Set £rom i 2 0 e (L | Work started Dy (19 (2 Comoieted Jad & 19
Diam. Slot size Set from .....oovrieee T O I fu Date well drilling machine moved off of well \./A—b' (? 19 <
(9) CONSTRUCTION: (13) PUMP:
Well seal—Materfal used in seal ___C(/‘IE(-}—’— ..... (_g‘-ur MAOULACTUTET'S NAMIE oo coeoeeeeeeeeee oo eeeeee oot eoemr s erese s reerarenss
Depth of seal ... Ad ft. Was a packer used? ... Type: H.P
Diameter of well bore to bottom of seal /Jt- ......... in.
Were any loose strata cemented off? MY:: 0 No Dmmgal‘z*gl Water Well Contractor's Certification:
Was a drive shoe used? Y Yes (3 No This well was drilled under my jurlsdiction and this report is
: true to the best of my knowledge and bellef.
Wag well gravel packed? [J Yes KNQ Size of gravel: .. ...
Gravel placed from ... (LT I LS NAME _ /7/ j?‘,?,} SSE'K -..QP/L L/K-l (0‘
Did any strata contain unusable water? [J Yes No J;Srmn Q"‘
Type of water? Depth of strata Address ...Ll5 2% [ IH VLR L _ANTS T ("ET-
Method of seallng strata oft Drilling Ma
(10) WATER LEVELS:
- . [Slgned] “
Statle level ¥ 9™ (t below land surface Datexddd! i J9¢
Artesian pressure Ibs. per square inch Date Contractor’s License No. ... /O ..... Date . \-\/A’d / / lgé"j

{USE ADDITIONAL SHEETS IF NECESSARY!

2

44

b

praid

J':-‘,-‘l

e w...«*:vr-::q

[ XRSE



Rm—— ———— — — —_— —_— e e —— —



OTHER LOGS USED FOR GROUNDWATER ELEVATIONS

Golder Associates



K4

NOTICE TO WATER WELL CONTRACTO

‘The original and tirst copy
CLAC

of this report are to be

TER WELL R

sgneoms 4

chl No. :?' ,

“ >4
thed with the STATE OF OREG JUL* 1 19706t ._.."2 b
STATE ENGINEER, SALEM, OREGO¥ 97310 Please type or print) .
within 30 days from the date G 439& ot write above t§13 line) i J&Dstate pﬁn“ No. w... B
of well completion. i s T T
- ) il b latcd
(1) OWNER: (11) LOCATION OF WELL:
Name aro 30 ) } County ( ! 2 Q,I/ﬂ m l).SDrillers well number -
be  Address 2P0 LBBay lea < /X /}\ !, ?\r' % 1% Section 125 R 2 WAL
' . 4 Vv '
- L Lof Bearing and distance from section or subdivision corner
(2) TYPE OF WORK (check): -
New Wcuﬂ Deepening (J Reconditioning O Abandon [J -
- If abandonment, describe mater{al and procedure In Ifem 12. ] ¥ AT
Yp LL: ' E (check): ' " "
(3) TYPE OF WELL: | (1) PROPOSED USE (check): | (13) WELL LOG:  piameter of wen betow cnsing /.0, 5.4
Cable Jetted OO _ Domestic [ Industrial y.Municlp_nl D_ Depth drilled 3 q 0 tt. Depth of completed well ? S/d £t,
U Dug O. Bored O Irrigation [J Test Well {1 _Other NE|
b - et Formation: Describe color, texture, graln size and structure of matertals;
. : and show thickness and nature of each sfratum and aquifer penetrated,
CASING INSTALLED: Threaded ] Welded with at least one entry for each change of formation. Report each change
_l /....." Diam. from 1t. to 15—? it. Gage LQfD in position of Static Water Level as drilling proceeds. Note drilling rates.
L v’ Diam. from 1t to L Oage e 3 - . MATERIAL From _To SWL
......... .~ Dlam. from ft. to _tt.._,Ga_x_q_.ﬂ.*........_.m.,,._ bt Q I 0 -
' ' = 4 [P ones quovid 19 127 )
PERFORATIONS: Perforated? (] Yes ) No. o W R 1 ~’ é -
- N AL 0 & loay RNl )
pe of perforator used __ ; A g' gé
Slze of perforations in. by in, 1? /
, J— perforations from ft. to 1t. *’;yb oA )
- e .. perforations from 1. to ft. .
— perforations from ft. to #. G . )
perforations from . ft. to . T ’
et — perforations from . to (30N, g Eabd ) v X
- _ _ Lol A5 25l ke
.. 2 -
(7) SCREENS: Well acreen installed? [] Yes W No —F ‘
Manufacturer's Name .. 3 g = o
Type _Model No.. e = o = EE
- Diam, ... Slot aize v Set fromy ft. to £t * . oo )
Dfam, ... Slot size ... Set from, ft. to 1. :
o 4 == R
(8) WATER LEVEL: Completed well, A N
- iitlc__lgz_q]_ g J _ft. below land surtace Date "'/' & 2) = - -
Esian pressure lhx. per square inch Date — -
. - T .=
. Drawdown is amount water level is . . -
- (9) WELL TESTS: lowered below static ley, ' - :}——— :
Was a pump teat made? kj Yes [] No If yes, by whom? y . . - R -
) Wktrtd77) 19 Completed P 19
w00 g /matn, with ’7‘] ft. drawdown after L/ tigs | e ‘:;i L 1870 Complete 2; L& 770
Date well drilling mdchine moved off of well - 19
i A XL : S L& 220
- - - - Drilling Mzachine Operator’ |_aCcrtlﬂcaﬁon'
" 'This well 'was constructed under my direct supervision. Mate-
Baller test gal./min. with #t. drawdown after Bri. | rials used and Information reported above are true to my best
Artesian flow g.p.m. Date knowledge apd bellef.
- S E 3 -
Temperature of water Wasx a chemfcal analysis made? @ Yes [J No [Signed} nd.. . LLL ] ate ...;....?.‘.3.., l9>o .
0 - i rilling Machine
(10) CONSTRUCTION: Drilling Machine Operator’s License No. ,4- 7 /
Well seal-—Material used = = - e
= Depth of seal . VI L5 9. 1. | Water Well Contractor’s Certification:
Diameter of well bore to bottom of senl ._J.,ﬁ- S . W This well was drilled under my jurlsdiction and this report is
i true to the best of my knowledge and bellef.
Were any loose strata cemented oft? D}_ €2 NNO Dept.h —— 3 S
Was a drive shoe used? [J Yes bNo NAME j{% ) f'l /)-l i }J,O.) y
e . {er or corporltlon) pe or pr(nt)
Did any atrata contain unusable watef} QYellNo
L Addresa X1
Type of water? depth of strata . (
" Method of sealing sirata off B e 3 = = ["Sléned] -
Was well gravel packed? [] Yes {1 No Size of gravel: wom—onime. . 2
Gravel placed from u—__._ﬁ__n, 20 pumepliaiiy e A ). a i Contractor’s License
o '(USBE ADDITIONAL SHEETS IF NECESSARY)
- ~ =i 7 i



‘ lg o 119 Perfland| O | 59

) /
STATE OF OREGON
WATER WELL REPORT
(as required by ORS 537.765)

Instructions for completing this report 8

- PECEIVED &S/ 2o/ e
A 1 ‘

JUN - & 1835

(START CARD} # ‘b4l

AL
(1) OWNER:

Well Number
Name Ml& Hm,u‘:ﬁ'
=Y Ct .

(2) TYPE OF WORK

ENCW Well [} Deepening [_] Alteration (repair/recondition) [_] Abandonment
(3) DRILL METHOD:

SRotary Air * [JRotary Mud” [JCable  [JAuger
[TJOther -

T Tast page of thYOEER RESOURCES LEPT.
S

N, UREGUN™
) LOCAT?O@ OF I;‘.LL by legal description:
County Latitude Longix;%f
Township ; N o ge W. WM.
Section___ 2K 525 s O£ 14

Tax Lot Lot Block Subdivision
Street Address of Well (or nearest address) ﬁm

(10) STATIC WATER LEVEL:
AbO ft. below land surface. Date 5“3%—25

(4) PROPOSED USE:

EDomcsﬁc [JCommunity [ Industrial [Jirrigation

[[] Thermal [injection _ [“JLiveStock ' [T]Other

(5) BORE HOLE CONSTRUCTION:

Special Construction approval DYCSENO Depth of Completed Well 495 ft.

Artesian pressure Ib. per square inch. Date
(11) WATER BEARING ZONES:

Depth at which water was first found q4-g

Explosives used [ ] Yes' E_NO Type Amount

From To Estimated Flow Rate SWL

HOLE SEAL

Diameter From To Material From To rpounds

Wy Yis 2o+

L19 500

1
\ | |

[

(12) WELL LOG:

How was seal placed: Method []A [IB /&C Op [JE Ground Elevation
O oer SR
Backfill placed from i to . Material Material Fom | To | SWL |
Gravel placed from ft. to ft.  Size of gravel ‘
(6) CASING/LINER: 3/, e T T o | - |
Diameter  From To Gauge Steel Plastic Welded Threaded | | LAMY TAMN 2~ A |
Casing: 6 "l' 1 I_Lq M ] D - % = [:l . A"\/ E)R—O’LOM WDE]? é 9“'& ‘
= O [LeLAY TRY ack | 4% 1
O O O O |[leat RED BROwH Yy | 54 |
0 . = T Ol [v.074¢ 54 | 0
e _ 5 [ 70 Y470lI88 'R O W O QLAY LIULE o |25
1 T O S L3 LUE GRAY SANDY (LAY |25 |448 |20
Final location of shoe(s) 119 FAACTURED ROCK Yy | 495
‘ (7) PERFORATIONS/SCREENS: | RoaK Y725 | 500 \
EPerfomtions Method 'TZDY‘C,L\_ J
[Screens” Type ' _Material
From To Shot Nomber | Diameter T:l:‘lg - Casing Liner
Yo "?(o ne!l 5 -
¢ - ‘
BRI |
A |
‘ 285 —
(8) WELL TESTS: Minimum testing time is 1 hour Datestated S5-9 -9 L5 Completed S5 -24 P4
Wil (unbonded) Water Well Constructor Certificatlon:
MPump ] Bailer _ [Ar - 77 [[]Artesian I certify that the work I performed on the construction, altcration, or abandonuent
: . of this well is in compliance with Oregon water supply well construction standards.
Vield galimin Drawdown Drill stepig T Materials used and information reported above are true to the best of my knowledge
20 } A and belief.
J WWC Number
| Signed Date

“Téffperature of water 5 5°¢ Depth Artesian Flow Found

Was a water analysis done? [ Yes By whom “uF 43

Did any strata contain water not suitable for intended use?  [] Too little

[dsay (IMuady [Oder [JColored {]Other B

Depth of strata:

(honded) Water Well Constructor Certification:

I accept responsibility for the construction, alieration, or abandonment work
performed on this well during the construction dates reported above. All work
performed during this time is in compliance with Oregon water supply well

construction standards. Zhis report is best of my knowledge and belief.
E C Number L 2&9 o
Signed Dae 5-30-95"

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR  THIRDEZOPY-CUSTOMER



10€ ULigiaas 810 1L 8L CURY UL LS repoLt

are to be filed with the =~

wATER WELL REPSRE U R IV E LI
TE OF OREGON /1y | 1 {g77 State Wel No 2—51/976’ 25

WATER RESOURCES DEPARTMENT,
SALEM, OREGON 87310

within 30 days from the d

of well completion

-

cy pG SALFM_ODECON

\J = .
(1) OWNER: W | (10) LOCATION OF WELL:
Name Barbara & Ger i @ County Clackamas Driller's well number

; D57-77 .
Address 16267 S. Oak Tree Terrace,Oreqgon Y % Section 28 T 29 R DR WM.
(Oregon 97045) Clty. Bearing nnd distance from scction or subdivision corner o

(2) TYPE OF WORK (check): Lot 7, Holcomb Hill #2 .

New Well @ Deepening 1 Reconditioning [ Abandon [J

If abandonment, describe material and procedure in Item 12, (11) WATER LEVEL: Completed well

(3) TYPE OF WELL: (4) PROPOSED_USE (CheCk): Depth at which water was first found 410 1.
2:'::5’ jé’ ?::;’;" g Domestlc [ Industrial [ Municipal [ | Static level 39D #t. below land surface. Date 5/6/77
Dug J Bored O Irrigation {1 Test Well [J Other O | Artestan pressure "Iby. per square inch. Date
%SING INSTAI‘SJED: T%Tg;d O Welded %50 (12) WELL LOG: Diameter of well below casing ... ._"_..._.___
— " Diam. from ft. to ft. Gage s.fo=.. — | Depth ariled 455 #t. Depth of completed well 455 .
— * . It ft. G i o

Diam. from it to Sy Formatifon: Describe color, texture, grain size and structure of materials;

— * Diam. from ft. to ft. Gage .o — | and show thickness and nature of each stratum and aquifer penetrated,

. with at least one entry for each change of formatlon. Report each change in
' PERFORATIONS: Perforated? [J] Yes 3] No. positlon of Static Water Level and Indlcate principal water-bearing strata.
Type of perforator used MATERIAL | .. From To SWL
Size of perforations in. by in. Clav,brown 0 34

reremrmenererennneew. Perforations from 1t. to t. Gravel cemented 34 67
. perforations from ft. to a | Clay,brown 67 83
. perforations from 2. to « | Sandstone, brown, soft 83 270
Clay,blue 270 | 283
(7) SCREENS: Well screen installed? [] Yes 3] No Clay,brown 283 | 317
Manufacturer’s Name Basalt,Black,hxd, 317 336
Type —— Model No. —.———— | Bagalt,black,frct, 336 | 358
Dlam. ... Slot alze ____._. Set from ft. to . . | Bagalt.grev.hrd. : 358 | 412
Diam, ... Slot size . Set from _ 1t. to it | Bagalt,.grev. fract. 412
(8) WELY. TESTS: Drawdown s amourt water level is Water, bearlng 437
- lowered below static level Ragalt.arev.hrd 437-1 4551390
Was a pump test made? [] Yes [RNo If yes, by whom? i
!d: 12 gal./min, witfotalsn. drawdown after 1 nn
” '] ~ .
Baller test gal./min. with ft. drawdown after hrs, -
Artesian flow E-p-m. G eToow ; D
.perature of water Depth artesian flow encountered — ft. | Work started 5/3 19 77 Completed 5/6 19 77 .
- N 5/7 1 77
(9) CONSTRUCTION: ‘ Date well drilling machine moved off of well /
Well seal—Materlal used .- Cement Drilling Machine Operator’s_Certification:
0 This well was constructed under my direct supervxsion
Well sealed from land surface to TP 2 5 - | Materials used and informe reported above are true to my
Diameter of well bore to bottom of seal e _— best know} /
Diameter of well bore below seal ,_:6,... in. [Signed] B U1 47 & . - Date 5/6 ...... ~19.._?_.7
Number of sacks of cement used in well seal 4 sacks 883
How was cement grout placed? Poured- e Drilling Machine Operator’s License No. ... :
' — 7| Water Well Contractor 5 Cerﬂ!lcatlon' i _
..... ) " Tbis well was dnlled under my jurisdiction and thhi report 18
=| true to the best of my knowledge and belief.
Was a drive shoe used? J Yes (] No Plujl S Size: location ...._. 1. B2 & M IOr
..... illing &. Suppl PR
Did any strata contain unusable wn,e_r]:lj Yes [¥XNo i Rerson, firm or corporqlon) -5 yd‘ype or print)
Type of water? dﬂlh of sirata ] . Address 399 Sf,Ef Walnut St. »Canby, 0. , 97013
Method of 11 trat 44
od of sealing strata o =t [Signed] .. x
Was well gravel packed? () Yes fxNo Size of gravel: ... - L o | s ; T o
Gravel placed from . ... ft 0 .o 1L Contractor’s License No. 497 Date 5/6 , 1917

(USE ADDITIONAL SHEETS IF NECEBSARY) 8P*45635-119




The original and first copy
of this report are to be
filed with the

within 30 days from the date
of well completion,

WATER WELL REPOR AC %
OF OREGON

ETATE ENGINEER, SALEM, OREGON RE c E l Vilcuc type or print)

JUN 1 1ga&7not write above this lln.e)

/} d g_tat Well Noh?‘g / o?é;Zﬁgb
04385 v

1t ¥rn RESOURCES DEFL.
1) OWNER:
1) Jl\ﬂm

' SGON
sone 2900 & ShREYE B pnrciaREce)

(10) LO(MLL:

Did any strata contaln unusable water? [J Yes [ No

Type of water? depﬁx of strata

Method of sealing strata off

Was well gravel packed? [] Yes -E},;No Size of gravel:

Gravel placed from £t. to 1t

county Clackamag , '%‘.ﬂler'n well number nﬁR’___’]'[‘ .
Address 164 N E. Sth_St Cankss Qregon-9Q70[L3 NW % NE ¥ Section 28 T. 28 R_2 W WM.
Bearing and dlstance trom ‘seclfon or subdiviston corner B
(2) TYPE OF WORK (cbeck): S. Oak Tree Te&rrace ~
New Well [} Deepening Reconditioning O Abandon [J Tax lot 1701 - i
If abandonment, describe materfal and pmcédure in Item 13. (11) WATER LEVEL: éampleted Weu
(3) TYPE OF WELL: (4) PROPOSED USE (Che(:k): Depth at which water was first found 190 1t
Ié::;t;:y g !;::;lee; B ] Domiestic J7} Industrial [J Municipal [] | Static level 400 ﬁ beloviv l'and surface. Date Q/9 /17
Dug [0 Bored [J Irrigation [ Test Well [J Other O | Artesian pressure " Ibs. per square Inch. Date
‘ CASING INSTALLED: Threaded [ deedﬂ; (12) WELL LOG' Diameter of well below casing ._-.6.’1_.....“__
—8__ Diem. trom Q 1t to 371 th Gk "25'0“" Depth drilled 520 ft. Depth of completed well 520 =t
- 7 Diam. from ft to B P Formation: Describe color, texfure, graln size and structure of materials;
¥ Diam. from it. to ft. Gage ... ———— 1 and ghow thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
‘v PERFORATIONS: Pertorated? [] Yes [ No. position of SwtkrWatw Level T indtcat’: pﬂncfpal water-bearing strata.
Type of perforator used _ ‘ MATERIAL o From To WL
Bize of perforations _in. by ____in. _ TODSOll . ‘ 0 2
oo perforations from 1t to 1t. Clay, brown 2 15
o perforations from . ft. to 1t Basalt,grey 15| 30
......_____._;._ perforations from 1t. to o5 Cl avy, brown 30 7 l
Gravel, cemented 71 | 93
(7) SCREENS: Well screen installed? [J Yes [ No Clay,brown 93 132
Manufacturer'’s Name - - Clav,blue 134 157
Type -Model NO, —or Sandgtone.brown 157 316
Diam. .. ... Slot slze ......_..... ‘Set from ft. to £t ;. Cl av., blue E sandy 314 351
Diam. ....... - Blot aize ... ‘Set rom’ £t to 1® Clav.brown ., aandy 151 7o
-~y
(8) WELL TESTS: TCT Rt 1| | e o Basalt,black,fractured 373 415
: lowered below atatic level Basalt ,black,hard 415 4AR
Was a pump test made? [] Yes. [J No If yes, by whom? F ey e 'Rasa'l i Al a(“k fracturend 44 507
‘ld: 15 gal./min, wlthTOt al. drawdown after 1 hrs. RFLSB-I *' h1 ar"k" ba‘tﬂ S07A._512
: i ; L e - v 12
. . ZEET 3 Water bearing 5201 400
Baller test gal./min. with 171, drawd_own after hrs.
Artesian flow g.p-m.
aperature of water Depth artesian flow encountered .._....._. ff. | Work started 6/3/ 19 77 Completed 6/9 19 77
. . ; 6 1w 77
(9) CONSTRUCTION: e Date well drilling machine moved off of well /9
Well seal—Materlal used Cement— Drilling Machine Operator’s Certifioation:
38 This well was constructed under my direct supervision.
Well sealed from land surface to ft. | Materials used and i d above are true to my
Diameter of well bore to bottom of seal _____2_.. in. best knowlgdg8
Diameter of well bore below seal ___©___ in. [Signed] ate ... 6,/.9, 197.7.
Number of sacks of cement used In well seal 7 sacks hin o aga _
Number of sacks of bentonite used in well seal e BACKS 5 g Machine Qperator’s -
'
Brand name of bentonite po‘?rEd Water Well Confractor’s Certification: /
Number of pounds of bentonite per 160 gallons J
This well was drilled under my jurisdiction and this report is
of water - 1bs./100 gals. | ¢rye to the best of my knowledge and belief.
Was a drive shoe used? [J} Yes [JNo Plugs Size: location ... £t

Name .S_& M.Drilling & S upply.lnc R

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

Addres; 399 _S.E, Walput St.,Canby,Ore.9701

[Signed]

-aArWﬂl Contrac'.or)
19270

Contractor’s License No. 497Date e

(UBE ADDITIONAL SHERTS IF NECESBARY)

I

BP45656-119




e v repvre mee g o~ N N mmm—e- s Lt O -
ﬂlcd with the C/L_ A b ATE}F OBEGON\,)-\‘\ U L ~Gtate Wcll No. ﬁll\ C;([

STATFE ENGINEER, SALEM, OR 97310 (Pieasd type or priat Y 919 1o
| within 30 days Lrom the da\e 0 4 3 9 ln ,smcgfc;&ﬁx NO. e — o
of wall completion, o jnot write above thix Iine) FESRAN !

. "\‘(ﬂ th’ Ar-l’_‘cn“‘\

- S [
(1) OWNER: \/ | (10) LOCATION' OF WELL:

- Name Gy 1hart S OKL't& ' County Cl&gkam&s Driller's well number ~
adaress 6708 3, E, Hazel St, W 5 NW g gection 28 xRS » 2F WM

PQ&M ()anr;;}) ‘QVZ2064 — s====-| Bearing and distance framn sccllon or subdivision carner _
= (2) TYPE OF WORK (gheck). _ [ ] ’
New Well 1 Déecpening [J . Reconditloning [J. Abandon (] i ’
Ir abandonment, describe material ond procedure in Itemn 12, (11) WATER LEVEL: Complctcd well.
(3) TYPE OF WELL: (4) PROPOSED USE (Chc‘:k): Depth at which water was first found ‘SO’; 1t

b TNotar, {3 Driven O :

C.bloy X adctted O3 © | Domestic ¥ Industrial [J Municlpal [] { Static level ZOj{ﬂwmw .(t _below land suriacp Date L*/lé/_?é
Dug O DBored 0O Irrigation [} Test Well [J Other D Aﬁcsian pressure ’ " lbsz, per.square inch. Date
ASING : :

- c G INSTALLED: Threaded [} Waldsd g3 (12) WELL LOG: Diameter of well below casing _.é ______
6--———' Diam. zrom 4=} 110 203« Gage , 250 Depth drtled D22 gt Depth of completed well DL& g
U Y. Diam. from 1. to . Gage e bt 22 ped = K

- Formation: Describe color, taxture, grain size and structure of maferials;
- ~em.” Dlam. from 1t. to it Gage .. ——— | gnd show thickness and nature of each atratum and aquifer penetratad,
with at least one entry for each change of formation. Report ¢dch change in
 PERFORATIONS: Pertorated? [1 Yes [g No. poeltion of Static Water Level and indicate principal water-bearing strata.
Type of perforator used ] - . MATERIAL . From To BWL

- Size of perforations tm.by in. : Top 801 & gravel 2
______ — perforationt fom .....eewno I to o I Cl&y__. gravyel, hrown 2l 16
e PEYfOrAtiONS fXOM oo ._ £t 0 . -t | Clay, Dlve & grayel _ 14135
e—seer— perfarations rom it. to —. 1. | Gravel sowe clay, blue %)

- Clay, tan % gravel Lo 724
(7Y SCREENS: Well scrcen Ipstalled? [J) Yes [ No S T]:d.stone brown . 24y Q3
Manufacturer's Name : =iy Sa‘_ﬂd. brovm % . 9' 112

|- Type  Model Nl oty ~ | Grayel, med. hrown 112l 178
Diam . Slot iz .« ‘Set from . ft. to =it | Sand grev, mica 178 185 )
il T —— Slot size —— Set from ... — ft. to -t | Clay & Sand., brdﬁn ) 1848 1495
(8) 'WELIL TESTS: Drawdown is armourtt water level is S-Bnd, hrawn - J‘QK 199

- - lowered below static level %E lay bilue. hFll“d 194G 20173
War a pump test made? ] Yes P No If yed, by whom? ack, black, ba ael1t 2073 2'11’3

-k __ gal/min, with #. drawdown after hry, ‘Rock hrown 2473 2585
‘» w i . | Rack, hasslt, blaok 255 385
- » : ; p — | Bock _grey, hapd 385 480
: Hock, basalt, bleck 480 508
Batler test 10 gul/min, with 5 1. drawdown atter ] hra. ke, RACE £0d 220
~an flow £.p.m. Bock, black hard 1 =20 5272
Q mmm of water Depth artestan flow encountered _....... ft. Wm-i( startad 2/21 19 ?6Complcted Ll'/ 20 15{76 .
(¥) CONSTRUCTION: ' i Date well drilling machine moved off of. well Ll'/ 20 19?6
- Well seal_WMaterta] wea _LC€DLONIte & puddled clay Dril]y;nz Maclllllne Opcratar’;t (;erﬂf;cauon: Ateect ‘
'his well was constructed under my rect supervision.
Well sealed from land surface to, 8 ft. | Materials used and mformnuon reported above are iruc to my
Diameter of well bore to bottom of se% _ﬁ];_Q*r in, best knowled
Dimmeter of well bore below seal .2 . _. — . : ; [Signed] \)5 %_._.Dam 1&/26, 39?6
e Number af sacks of cement used in well seal 2acks . (Driiiing Bacht pematon) 942
Number of sacks of bentonite used wa'Eu seal . -t_ l eemrecm e 3BCKS Drilling Machine Operator's License No. T .
Brand 1 b nternational
neme of bentontte ‘Water Well Coniracior’s Certification:
| Number of pounds of bentonite per 100 gallons -
of watar ],_O(SJ ] i it /76D This well was drilled under my jurisdiction and this report (s
1bs./100 gals. | {rye-{o the best of my knowledge and belief.
W dri . -
as & drive shoe uged? ¥ Yex [} No Plugs —...... Blze: location .. fL. Name _G Ng_ Yestarbers
Did any atrata contsin unpusable water? ] Yea E} No | = (Person, firm or corpomdon)" (Type or print)
ann Type of water? depih of strata Addxess Rty—t-—=Box— ~Mutino;-Oregon-
Method of ling atr 244
of sealing atrata o T - . 1 18igned] . @ J ;e
Waa well gravel packed? [] Yes H] No  Sire of gravel: ieoceomoomes M““’V‘u Contractor)
- Gravel placed from e .t to .. S i Contractor’s License No. ... =X 14-/2_6 ____________ 19’26
(UBR ADDITIONAL BHERTS I NRCKSBARY) 8P-45638-119
Sy



o - v,

(7) PERFORATIONS:

Type of perforator used

Perforated? [] Yes No

o L IEGEIYL _
U :
NOTICE TO WATER WELL CONTRACTOR <2 231956
Th Inal d first
ot this Fenori are i RpY 044 2\9 ‘rEB WELL REPORT 2 / ~ 273
filed with the . = EERIEECI sBtate Well No. _:2. 2
BTATE FNGINEER, SALEM, OREX ON 97310 STQTE ?F OREGON sl '
To t eas 4 or = -
T welﬁ:zmpl‘f:]llone, 2 W prizt) State Permit No. .
— level |
(1) OWNER: (11) WELL: TESTS: gﬁggﬁ‘{‘;]gw“,’{‘:ﬁ‘o“%e‘g:f“ cvel s
Name KING, John Was 2 pump test made? [J Yes [] No If yes, by whom?
Addresa Fh. 2 Dox 72 Yield: AT~ gal./min. with 7 . drawdown after /  hrs,
Dregon. . Glty, Oragon S L = 50 - VA
(2) LOCATION OF WELL: s L e’ =2l - /£
Bailer test gal./min. with ft. drawdown after hra.
County Clackamas Driller's well number/y'/é e / 7 AR oW g.p.m. Date
¥ V4 Section 33 T. 2 8 R. 2K WM Temperature of water J// Wan a chemicsl analysis made? (] Yes 1 }.No
Bearing angd distance fram gectlon or subdivision corner ’
(12) WELL LOG: Botveatia o weit badow caning oo
Depts ¢cllled /o2& - 1t. Depth of completed welt St - 1.
. tlor, chi ter, size maferial and structure, and
f’(:onéza“dq?g}cn?’e.x%?buzg a‘:'(; a;‘dcf.)ezuigm{{and gl’xmm of the matertial in each
- stretum penetrated, with at leaat one entry for each change of formatfon.
MATERIAL FTROM TO
(3) TYPE OF WORK (check): = 2
NEw Well Deepening [J Reconditioning O Abanoa O 2123
handonment, describe materisl and procedure in I'em 12, 9243 .3 <
(4) PROPOSED USE (check): (5) TYPE OF WELL: %4 Z ?/:'L
D IE,/ ; Rotary [~ Driven = » ,9 L
omestic Industrial [J Municipal O
Irelgation [] Test Well [ Other o Cable O Jetted T Yy 1/X
g 8 ) Dug a Bored T) /M ]-M
A
(6) CASING INSTALLED:  Threaded 1 Welced i :
e 2" Diam. Irom a ft. to ?,? 1.
e DA, frOm 1t. to 1t
— " Diam. from 1. to 1. GOge e -

Bize of periorations in, by in.

............. —. perforations from . 1t
e e v em PETEOYAHONE YOM e L WO e TL
e e e perforations from it. to It.
'.- ..... perforations from tt. to 1t.
rrre oo e e PETIOrations from i, to .

(8) SCREENS:

Manufacturer's Name

Well acraan inatalled? [J Yes (@G

— Model NO: s
ft. to
ft. to F4

) VU Slot slxe — _____ . 8et from
Diam. .. _ Slot &lre e Set from

Work marted JUNe 3 19 B8 Completed JUne 6
Date well drilling machine moved off of well JUNS 7

1066
1966

(9) CONSTRUCTION:

Well seal—Material used In seal __ 47 -M«QM

Depth of seal ...

3“._._._ - #t. Was a packer used? .. 32& ..........
Diameter of well borc to bottom of seal . ?.,__ e In,

Were any loose gtrata camen off? ] Yes GJN"' Depth .o eem e

Was a drive shoe used? 8 (JNo -
Was well yruvel packed? [ Yes MO~ Slze of gravel: ...comveciomn:
Gravel placed from .o £4 4O e T

Did any sirata contain unusable water? [] ¥es [J No
Type of water? depth of straia

Method of cenling strata off
(10) WATER LEVELS:

4/ 0

Arteslan pressure

Static level

ft. below land surface Dntcwt

(13) PUMP:
o ho N ereo

Manufactuyrr’s ama‘c_%
USRI < 5 STEPURP Aot/ TPy

Water Well Contractor's Certitication:

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

NAME SﬂUSS DRILLING & SURPLY.

(Person, {irm or corporation)

(Type or print)

Address GLARSTONE, OREGON
Drilling Mac Operator's License No. ._.2_’ o Y A
| [Signed] -

1bs. per square inch Dat

(USE ADDITIONAL SHEETS IF NECESSARY)




of ‘.hlrlv report are to be

filed with the ?\C)

WALLIV YV DLids sviux ULI.J."-‘ Lo ¥F (xa B m s e

SYATE OF OREGON it 61 19??8‘: Well No. _
s STATE ENGINEER. SALEM, OREGON $731 IR R s JUL o x -~
fthin 30 days from the date 2
w‘ :: v:cuue:mplr:uon. @ (Do/not write above thls upey TED RESOURC’%%‘ Prep'p e ‘2‘3 &L—jjbﬁ—/
Y- Y. ¥, TERATS QHC(“I\M;

w () OWNER: Udsel (10) LOCATION OF WELL:

Name Tt ak Store cDuanlackamas Driller’s well number 36-76

Address 15625 SE McLoughl I—BiGd. | BE % NW tiSeetion 19 T.2S R 2E WM

Milwgukie, OR 97222
& (2) TYPE OF WORK (check):
New Well RX Deepening [J Beconcuuonln,g | D) A.bxul:don 0
If abandonment, describe material and procedure in Item 12.

Bearing and distance from section or_subdivislon comer

(11) WATER LEVEL: Completed well,

W (3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at which water was first found 140 o
ﬁ:;:y Ré}’( ?:tx:;ng | Domestic [ Industrial D _Mgucg; O | Static level 9§ ft. below land surface. Date ©-24-76
Dug 0 Bored I3 Irrigation [J Test Well [] O Ft 9IX Artes{an pressure Iba. per square inch. Data

OCAS[NG INSTA.LLED: Threaded [] Welded (XX (12) WE[AIJ LOG. Q_
o Diameter of well bel caslng .}
8 __“ptam. trom _t1 ttto 1Yt Gage 2250.._ meter of w ow

Depth artled 180 ft. Depth of completed well JBQ 2.
._..5___." Diam. trom k1 ..t to Ji&_ ft. Gage 188

- Formation: Describe color, texture, grain size and structure of materials;
————" Diam,. {from it to ft. Gage - —— | and show thickness and nature of each stratum and aquifer penetrated,

with at least cne entry for each change of formation. Report each change in
- PERIFORATIONS: Perforated? QfXes [J No. position of S.tatlc Water Lanel.lmﬂd. {ndicate ‘pinc(pal water-bearing strata.
W  Typeof perforatorused qarch : . | . MATZRIAL [ ¥rom To awL
Elze of perforations in. by . . in. __IQp.ﬂQ_i-l : [0) 1 ~
—_——— ... perforations from tt. to : . jand;L_Cngl
_____ perforations from ft. to ft. Clay brown 25 170
g S - perforations from t. to 23 Lava grey 70 (723
7y SCREENS ) : Lava weathered 73 18
(7) SC : Well screen lnstalled? [J Yes [XMo Lava grey with Vayers (118 |1 qE
§§ enufacturers Name —of weathered material
Type — - Mpdel No, - o
Diam. ... Slot alze ... Set from 1. to 1t
Diam. — . e ~. Blot slze — Bet from ft. to .
o . :
- Drawdown {s amournt water level is
(8) WELL TESTS' lowered below static level
AlY § i
Was a pump test made? XMes [J No If yes, by whomt Dxiller
| Yigid: 20 gal./min. with Q) ft. drawdown after 1 hrs. — - —
- p= =
l l & s 4 i . Ve -
Bafler test gal./min. with ' 1t. drawdown atte:r' hrs. ' 1
Artesian flow g.p-m. . i, N —l
pcralurc of water Depth artesian flow encountered — 1t | Work started 6=-22 19 7  Completed 6- 24 _M
- 3 i Date well drilling machin éd off of well 6-24 1876
(9) CONSTRUCTION: —_— ‘ b Rl L R
Well real—Matecfal used Cement | Drilling Machine Operator’s Ccrt.lﬂcaﬂon
Well 40 This well was construcfad under my direct supervision.
ell sealed from land surface to, #t. | Materials used and Information repopted above are true to my
Diameter of well bore to bottom of seal ._.J..Q_._____, in. best know
Diameter of well bore below seal S Y in. . [Signeds, - L= te- 7'11-4._, A
Number of sacks ot cement used {n well seal A sacks J
Number of sacks of bentonite used in well seal ____Q_‘_____*__ gacks Drilling Machine Operatar’s License No. "22 o i

Brand name of bentonite _ NON@-

Water Well Contractor's Certification:
Number 0of pounda of bentonite per 100 gallons '

This well was drilled under my jurisdiction and this report is
of water 1bs./100 gals. | trye to the best of my knowledge and belief.
Was a drive shoe used? [R¥es []No Plugs .

Name Skyles Drilling and. Supply,__-_aqg__

Sire: location .._____ ft.

Did any atrata contain unusable water? [] Yesyf} No (Pexson, flrm or corporation) or print)

Type of water? ‘ depth of strata Address 11‘69 MQlalla Avea..,. Clt}(,
Method of seallng strata off [Sighed] o Q‘C’_l’_‘:?:'_‘- ________.._____._..4»—
Was woll gravel packed? [] Yes XJNo Bize of gravel: . . (Water Well G t!actox)

Qravel placed from —.o— L ft to . ft Contractor’a License No. ...223 Date __7=14 ., 1976

(UBE ADDITIONAL BHEKTS JF NECEBBARY) gPrisase-11¢




0:

- STATE OF OREGON

RECEIVED ' i
y WA('EEE{ @g{gg& WELL REPORT \‘(smombp"‘ | Y13
Instructions for completing thls report are on st page of thigferny, ~ 4NNOC > v oxa OREG
& JLt - 7T 1330 AT
(1) OWNER: Well Number & SR QCHPN OF WELL by legal description:
Name nregon ronference of gpAlLR RCSY 1z cKOom? BLaimde Longiwde
Addrenn 1 OL55 g w97 th pve. SALEW, | O S 2 S NorSPRuge 2 T B or W. WM.
w cay  nlackomas g, nre. Zipd (015 gnle, 20 SE 114_S L= 1/4
(2) YYPE OPWORK Tx LtQ0 100 Lt Block Subdivision
[é{fv [ Deepening (] Alieration (repair/recondition) [ ] Abandonment Street Address of Well (or nearest address) 1 99800 ¢
3 LLMETHOD: natfield nd. clackoirsas pre.
- [é&fy Air Rotary Mud [ ] Cable [JAuvger (10) STATIC WATER LEVEL: .
[JOther . 116 f1. below land rurface. Do 546-95
(4) PROPOSED USE: Artesian pressure Ib. per tquare inch. Date
P estic [JCommunity  []Industrial [Jimigation (11) WATER BEARING ZONES:
[0 Themmal [Jinjection [JLivestock [ Other
(" (5) BORE HOLE CONSTRUC j Depth at which water was finst found
i Special Construction ‘PP‘EP)ZIO o Depth of Compleled WCIJZL{'a fi. F
- Bxplotives used (] Yes o Type Amount From To Estimated Flow Rate | SWL
HOLE SEAL
Dlameter From To Matertal From To Sacks or pounds 11 8 240 60 PM
{ 10n Ol 19t cement 0119]1282£&
XE 1 9 2}4.4 !
| & / (12) WELL LOG:
How was seal placed: Mchod (1A [OB # Op Oe Ground Elevation
O owher
Backfill placed from _~ ftuwo_ fu Matcnal Material From To | SWL
[ Gravel placed from fi. 1o fl.  Sizeof gravel g0il and pock (nroken) 0) 1
(6) CASING/LINER: nroken Twock g rlay 1 7
Dlamater  Prom  To Gauge Steel k Weded Theaded | [POCK  hzrd naselt 7 28
Casing-_ 61|41 1925 O 0O 0O .|Rock broken %28 | 40 ]
- O O 0O O 20ciz_nard nasalt 4O 1118 l
O O 0O 0O |lroken r -joneycone Rock[118 225 ]
. 0O 0O noclk with Tractures 225 | 256
5 Lin: L L' L2 0 g/%/g] noclt hard nasalt PRA | 2U2
g o 0O U
Final location of shoe(s)
(7) PERFORATIONS/SCREENS:
- [OPerforations Method _QaW cut
[JScrecns Type Matenal e
" flm N r 1mgter Td:ljzzlp' Casing Liner /V EoRINSOM _DRILLING
L 2UDemb 17 T BiIGn e e
( O 0 4520 Dallas-Salem Hwy.
a O Salem, Qre. 97304
T, 371-1844
- 0O O WW
(8) WELL TESTS: Minimum testing time is }hour Datc staned 5—] =35 Completed 5-B-95
5 [2/ Flowing (unbonded) Water Well Constructor Cert!fication: .
OPump (] Baiter ir [ Anesian I centify that the work I performed on the construction, alteration, or abandonment
Yield gal/min Drawdown Drlll stem at Time i";'{:" V\ll'cgll:dm"(:;rnm[;};:“ﬁﬁl:m Omg:;n :o.u:’ lup‘ply :Iocll}l\ Tmm?uon ;tuﬁerg‘
oU GpPM | 2HO ! I hr. sl aliet. Jfy e Shove areime fofhe best o my knowlecee
ke oU apM | 220 Thr WWC Number
Signed Date
Temperature of water )2 Depth Artesian Flow Found (bonded) Water Wdll Constructor Certification:
Was & water analysis done? (7] Yes By whom I accept respontibility for the construction, alteration, or tbandonment work
- Did any strala conlain water not suitable for intended use? [_—_] Too litde zrrffg"n‘;:; g:n-ng ;u&mzx‘y&mos&“g;gﬁm:mlﬂ&m
[Salty (JMuddy [JOdor [JColored [ ]Other construction standards. This report is true 1o the best of my knowledge and belief.
Depth of strata: P . . — WWC N@k![ 2( (! 5
| Signod ZZL,D, 0 244& 3 ) Date &y TGS

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR  THIRD COPY-CUSTOMER
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WELLS COMPLETED IN SEDIMENTARY DEPOSITS

Golder Associates



N

of thiz report are to be
flled with the

STATE ENGINEER; SALEM, OREGON a'mmOCT d l I96%’1‘1&.’!’!!
withip 30 days from the dato_

E Sl B G A TE ENGINEER ™

o NOTICE TO WATER WELL CON 'l\n‘?
The original and first copy G E l vaer h

OREGON
ar print)

ftate Permit No,

(L OWNER:, " RSO G | G STS: RIS T e
Name /?(}G""P e b L o e Was & pump test made? [1 Yes, [J No If yes, by whom
- Address = : Yiela: £ 25T gal/min, with A7¢7) ;@@\é after [/ nm,
= : DIVEPIRTE 4720 & Fa%) ('L}uv__@i{ i a i Vi -
(2) LOCATION OF WELL: [ : 3 i . o —
Beiler test gal/min, with . . drawdown afler hre.
- County (’.Q.Ox(ﬂ’_m/\ Dritler's weil nzxmbg/f/é ~A L Artestan flow . ~g.pm. Date . e e
‘¢ Section T. R, WM. Temperaturs of watex  _ ’p3 & ghemical analysis made? [ Yes “NO .,
Bearing and distanco from scctlon ur subdivision corney_. RN i .
- = | (12) WELL LOG: Difaineter of well below casing, S
e '_ ) L o Al Depth drilled 172,60 ft. Depth of completed well _).Lé 0 O
' . 4 § . oo i ' B © | Tormetion: Deseribe b?/ color, character, size of material and atructure, and
: - = . d d the kind and nature of tha materlal in each
- =1 5 3 ] :i’%ﬁﬁ"ﬁ’éﬁi?a‘ﬁu,‘“ {ﬁ:‘agneatteone entrg far each chcmoe q{ formabmn -
) S i MATERIAL =N FROM |~ 5O
{(3) TYPE OF WORK (check) pals 4'7 _
|’v Welt Deepentug [J ~ Reconditfoning [J Abandon [ g i Aok - Ny j
abandonment, describe materis! end procedure in Item IS qgn“ g A Joard (s Z /U B~ R
- / = P4
(4) PROPOSED USE (check):  (5) TYPEOF WELL: | —{fas; /‘bm %4 SSedE,
o - Tade Rotary [ Driven [J 3 . - [whi .
omestic Industrial ] Municipal [J . ; : 5 ﬁ. /Oé ./yy
Irrigation [1 Test Wel [] Other = ¢ Cople O Jetted D) VAl P Apag
- - ~_Dug [ Bored O T TP {’ﬂa.u _Tan. 149 LFL
(6) CASING INSTALLED: 29 o waseag— | Lty FFian = LA /‘:5’6;‘
— L Diem. from e £ 2 10 5. Gage .25 . AFH {‘Z, o
.._é-:......_" Diam, {from gt £t ta S L 0 Gage J./...O (& ﬁpf“ll A dithiosa . . 4 i Y
ad *. Dlum. from 11, {0 : 2% Gaege = e
WY /3/!.1-7 A 7L -
(7) PERFORATIONS: Perforaleds fir¥es [ No 2 1 10y . . 22N RYI
v 4
Type of perforator used . _.;-:7’:)‘14%_ :S'QHA -/ﬂlﬁdﬂl 1&,34_&%
- —= " -
Size of perforations _ lf n, by / 4— e e e e = o FRA 1
ki . -
_w...d D R perforaticm from ._.31.(_9.‘.5_:__ 1, to . _ﬂu‘qéw— 1t . oo . LA
esresmrm s e DEEOrations from i T 10 £t . S .
- e DEFfOTRL{ONE OM —emoeeriiammoe T WO e £ - hd ; . i
‘. ene per{orations from . It to : *®, . N
e e p@rforations from Tl .. 2, tO ft. , e =5 ﬁ!_ N -~ ™
{8) SCREENS: Well sereen tnstalled? [T Yes &o X o 3= —t s
¢ ! -~ LGy - N T
Manufacturer'a Name . ez e g (TR _ N . U ey o
- : ECCEEE o LT L) 39 3 (e —— B - - .
fam, .—..— Slot slre - 'Set fram T £t | work atarted é_
-~ Diam, avooe Slot size Set from it. to 1t ! Sate well driling machine moyed 6ff of well
9 CONSTRUCTION (13) PUMP:
Well 5eu1——Mnte én seal ... __.mu&@,"”,h"_m. Manufacturer's Name -
- <71 : ; '
Depth of seal ..h._. ............ ft. Was a packer used? Type: . -t . H.P. s
s SIS .
Dlameter of well hote (o botiom of s“‘_. : g Water Well Confractor’s Certitieation:
Were any loose strata cermenfed aft? [J Yes _Mo Depth e
— Was 2 drive shoe uged? es [JNo ;;5 it This well was drilled under my jurisdiction and this report la
Was well gravel packed? (] Yes = Tl ol drAvals o o el __ | true to the best of my knowledge and bf-liaf.
Gravel placed from ... _: -, 1’}_. e It =5¥ 1] NAME __SKYZES DRITLING & SUPPLY —
Did any straia contatn unusable waterz. Q-ﬁi M e ! (Pe.xson,:km or corporarion) (Type or print)
- ) Type of water? R dept-ﬁ_ o{sirn!a e Addresy ... QL‘“DSTDME)—--MN
Mathod of bealing stalg 0 =i o e Operator’'s License No, ...._
(10) WATER LEVE _ 5
S ol (R {
- atic lavel / ? ft. below Jand surface Date o (Wc:(er Well Com.ra‘
Artesian pressure - ... 1bs per square tnch Dade, i gl gles Date
e . *E.7 T (USE ADDITIONAL SHEETS I NECESIARY)



NULICE TO WATER WELL CONTRACTOR
The original and firat copy
of thig report are 1o be E
1fled with the E ,

STATE ENGINEER, SALEM, ORK
within 30 days from the dat,
of well completion, Q

(1) OWNER: M OREGON

Name R e : n __
Address 14200 . 3. leesa Rd

! Oregon Gﬂ:v,
_QOea 1_0(["'?

(2) TYPE OF WORK (check)

New WeuE Deepening ] Recondmonlng D _ Abancon O
If abandonment, deseribe material and procedure in Itq_m 13.

(3) TYPE QF WELL: (4) PROPOSED USE {check):
Ié:;‘;:y ?::2’;” B._i pomc;ic_ " h;él;atr:lnl 0O’ Munieipal 1
Duy 1 Boxed [ Irrigation g Test Well [ Other O
b CASING INSTALLED: P o

— # Diam. from It to Tﬂ‘ 6 Gage —gjs“_._..-.m
_5.__’ Digm. from .. 135 st fo . 16@ e . Gage

— " Diam. from .. It dmze_ PP

tt.to.

R WELL REPORT
OF OBREGON

QQ Ug 2 0 ]Q?O(lﬂ type or print)
ATE fie above this Yine
e = ENGIRIEER

(10) Loé%n:: OF
Ooumy (}l Diiller’s well number

e boae '70 lq

o h : 2] &CM“J?_QS_\RL

Bcaring and diatunce Irom & scct!on or mbcﬂvmlon corner

= ;

Za

(11) WATER LEVEL° Completed well.
Depth at which wa?.er was ﬁrst tuund 42

ftatio loval 54_ L n bn.low Jand siitfpes. Date 8 B 10
Attesian pressure Ibs per square Inch. Date ’—'

(12) WELL LOG: Diameter of well below casing ..mﬁ____" e -
Depth arlled 160 £t. “Depth of completed well . 1. 50 i

¥ormation: Describe colar, texture, grainaize and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change In

, PERFORATIONS; Perforated? X) Yez [J No. position of Static Water Level ond tndicaté principal water-bearing strata.
Type ol perforator used Myl From To SWL
Eize of perforations 4—&- in. by 13 - - In. ¥ S Coe 0O o)

— 39 perforations from 142 tt. to 1 _60 s 35 ﬂl;z.;bSaﬂdy_—BJ:am:_' .-,' . 2 42
S -~ porforatfona trom tt. to . | Sand-Fine-53 H’.v Water - 42 84
e s e PETIOTRLODE fYOM S Pt O 1t qPPh &g — - .

7) SCREENS Clay=Blue=Sandy = .. | 84 104

) : Well sereen (nstalled? [} Wes T8 o Sand—PFine-Mige-Bl.~ W&ter 94 98
Manutacturer's Name ... - 'Sﬂnd“B] _E] ne-— G:I'“E—‘Y‘:'l—m.&d—' Qg8 lQO

Fype Made] Mo.. o mom-rem| Migky Water -« -~

Diam e ot stre ... Set from _...._. £t to B | OF g Bliige i e - 100l 12

Dlam. co... Blot 81Ze ... Set from e ft. to - £ | 0] gy—Grav-Szndv - -~ 1280 13

(8) WELL TESTS: Drawdown ix amournt water level is M&HLMCE—* 1381140 42

‘ lowered below static level Tine-Med-YWater ~F - -

Was a pump test made? [{Ves {§Na I yes, by whom? i £ i (lav—-Dlue - = 140 ] 56

Yield: gal./min, with 1t, drawdown after nas, | Sznd-Med” S, i 156] 16
Baterdest 3 gal/min with 74 % drepigpoefiaed he, | . —

Artesian flow i g.p.m. ; 1iT 4 H )
G’pemmre of water Depth aﬂesian flow encountered __ ... :t Work started 8-4 1370 Completed 8-7 19 70*

) CONSTRUCTION' Date well drlling machine moved off of well 8-8

Well seal—Material used BE. rfs;‘om t@:lf ‘&di.lﬁdm(ll 3

Well sealed from Jand suriace to,

Diameter of well bore to bottom of seal ------ :_I- _Q_.__._ n

Diameter of well bare balow seal .. X In

Number of sncks of cement used in, weu S8l i SACKS

Number of sacks of bentonlte used ln well geal h..__._2_...:.m_,'__ sacka
Brand name of bentonite Na,tl.D'ﬂ“l ¥

Number of pounds of bem.omt.e per 100 gallons
of water

: Iba./100 gals.
Waa a drive shoe used? § Yes D No Plugs ... Sixe: Jocation ... #.
Did any strata contaln unusable water? [ Yes [ No

Type of water?
Was well gravel packed? [} Yes B No
Gravel placed from .

Alepfh of atrata

N K

70

Driliing Machine Operator;; Ceriification: ' '
This well was cons{rucled under my direct supervision.

Materials used and information repg,rted above are true to my

hest knowledge and belief. |,

(Signed) Z2 3 tascqgad 7 Date .&._LS..",_, 18/0.

(Dzilllng Mac
Drilling Machine Operator’s License No. _ne.v:,u_-{.‘,._......‘,.'...:__;._.

< Opera[gx)

Wiiter Well Contractor’s qutiﬂcatlog: )

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

Name _S3_&. M. Drn.lllngw& Sunnlv

(Pauon, firm or corporston)

Addre<s Rt. 1 BOX 31

[ngned _,)fé/?

Contmctor’s Llcense No _920_ Uate

(Type or vrint)

;Wnur W:H Contractor)

8«18- ...... I, 19_70,_.

(UBE ADDITIONAL BOERTS IF NECEBBARY)

SP’MB&G-U'




F N N R T ST S O ¥}

'l'he origina\ and l\rst copy of thie re:port

are to be filed with the - « . WATER WELL REPORR E c E ' v

lease type or print) APR 1 19Z
ot write above thia HW)\TFR RESOURCFS DEPT

WATER RESOURCES DEPARTMEN

(ED... 2s Layros.

(1) OWNER:
Geor e A, Munson

Name

tate Permlit No, / /1\1
N

(10) LOGA] f&ﬁ%p"m

amans
County Driller's well number

Address

4.
Org;ron L‘,if; R Lre}zgn Q704

(2) TYPE OF WORK (check):

New Well {IC Deepening (7] Reconditioning [ Abandon [

12 abandonment, desceribe material and procedure jn Item 12.

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

SW 1% Sw 14 Bection 28 T. 128 R. 2E . | WM__

Bearing and distance from section or subdivision corner

(11) WATER LEVEL: Completed well.
Depth at which water wag firat found, 1'38

g:;";:y 8 ?:::1:;1 g Domestlc .f‘mﬁ_dustrla! 3 Municipal O { Static lewel 724’ ﬂ helow Jand eurfacc. Date ,3/9/7?
Duz O Bored 0 Irrigation {7 Test Well [1 Other 3 | Artesian pressure by, per square inch. Date
ASING INS'I;%-LLED 'I'Piréﬂéiﬂd 0 Welded %Q (12) WELL LOG: Diameter of well below ¢ igé et
""9‘{ "élilmm. from '“'i'z‘""““ oo 6 it (Gage e Depth drilied £t. Depth of completed wi
5 Difam. from 3 . to L 3 it. Gage \\‘1-88“_4
Formation: Describe colar, textux'e grain siza and structure of materials;
e DAL LTOM. e P D e — ft. Gage —.———— | pnd show thickness and nature of each atratum and aquifar penetrated,
with at leagt one entry for each change of formation. Neport each chapge In
‘PERFORATIONS; Perforated? Y| Yex [ No position of Statlc Water Level l_gd indieate prineipal waler-bearing strata.
Type of perforator used Torch L i ey N MATERIAL, B ; From To 8SWL
St 8! perforations 14 m. by LA ge e Top soil — 0l 3
. periorationy from 135 1. to 10 3 #. cl‘Y: t"n 3 6
e PETIOT2HONE L0 oot e ft. to %, GI‘I 781 & Cl”—-'[ | t!.u 6 ;Lu‘
e . perforationg from %, to " Clﬂy 5 Erey la’ 2%
Clay, blue 29 | 5%
(7) SCREENS: Well scraen Installed? [) Yea [ No Clay, grey , 57| 82
Manufacturer's Name Cl&‘[, blueLjrittv 82 108
Type . Model No. i | Q1B Y,  Fray 108 | 113
Diam. ... Slot size ... Set from _. 1t 1o # | Clay, blue X 111 | 123
Dism. .. Slot stze ...____ Bet from # ta o | Clay, gray 123 | 138
Sendstone, black 138 | 146 74
. D d b¢ t ter 1 1 is o
(8) WELL TESTS:  Drwiows lo amanat waier love Claystone, Dblue 156 [ 148
Was & pump test made? [] Yes D:glo I yes, by whom? SandstoneJ black lL)'S lgi jLF
‘:_ gal/min. with  ft, drawdown affer hrg,
" - " : o
Boller test 25 _gal/min. with 38 e drawdown after 1 s, - .
Arteslan flow . ..&pm [y 3 - - 1
erature of water B Depth artesfan flow encountered ... fi. Work started 3/8 1,9?? Campleted B/ll 19?7 o
34 1 19
(9) CONSTRUCTION: Date well drilling machine movclad' off of we
Well sexl—Matarlal used Bcnton%te Drilling Machine Operator’s Cortificatlion:
This well was constructed under my direct supervision.
Well sealed. fom land. sustace to .. ft | Materials used and information reported above are true to my
Dismeter of well bore to bottom of seal .. = .6.. e R best knowledge and beljef.
Dismeter of well bore below 88l ... ~_. in. [Signed]‘-% W‘_‘ ... Date _3( ,19_?_?_
Number of sacks of cement used {n WEééi aacks ) (Drilling Ma £ Binepa lor)
How was ﬂ‘em grout placed? bs of ot Drilling Machine Operator's License No.
ternetional Jel bentonite - :
R Wnter Well Contractor’u Certlﬂcation-
o : ths weu wa.s drilled under my jurisdiction and this report is
o ey true to the best of my knowledge and belief.
Was a drive shoe used? (X Yez ] No Plugs ... Size: location .. ft.

DId any strata contain unusable wate’r?_g_zi[ﬁ%

Type of water? ) depth of strata

Method of sealing strata off

Was well gravel packed? (] Yes D‘EN _aSlze of gravel: ...

Gravel placed from ... ... FE 10 e .

Neme ..Co G, Westérherg.

(Peuon tixm or carppration) {(Type or print)
Address .. R

55 Ripu-dy-Box 25k Mulino ;- Oregon
(smmﬁ]ézgf ot A1 -

Well Conirzetor)

Confractor’s License No. ............... Date 3 14 ey 19..?_?

(USE ADDITIONAL SHEETS IF NECESSARY)

8P*436356-110




NOTICE TO WATER WELL CONTRACTOR L A C
The original and firet copy

* mﬁljgp:::hl::em h E c E ' H@ ‘vol;‘:‘L:;R:f(l:s Q/L-A(C . t'atc Well N'o g/& ~2¢CJ¢
. / .

sote mucezen, st oz NUAAR 2.5 1970 Mo e o
ot wall somptetion. STATE ENG INRRE™" o o0 rme) (A Male Permit No. oo
SALEM. OR=s0N
(1) OWNER: (11) LOCATION OF WELL:
Name )( e_._.g_j_‘ &y 7/4!. }L .5 County dpa s gy Ditller's well number

acaress R 2 Bex 10 D.lw,-m Cd?, Yo SW . w S F oy secton 24 725 » X E, LW

Bearing and dlstance from section or subdivision corner

(2) 'I‘YI’E OF WORK (checek): == T NS —. =
New Well ]  “ Deepentng ¥ Reconditionlng (§”°  Abandon O = ~ T
I sbandonment, deseribe material and procedure in Item 12. B A T RS
) TYPE.OF WELL: j A
}(!ot)lry gﬂven | (4) PROPOSED USE (Chec‘{) (12) WELL LOG: Diametaer of well balow casing ... 2%
Cable [0 Jetted O Domestte (@ Industrial €] Munieipal O Depth drfiled 9 ft. Depth of completed well 5 1t
Dy~ (O Boreda [J. . Irrigation [] Test Well [J Othér [0 =gt
Formation: Describe color, texture, grain size and structure of mater{als;
ED: o and show thickness and nature of each st.mtu.m and aquifer penetrated,
{ CASING INSTALL ) Thrv:adgii a ¥ Welded R with at least one entry for each change of formation. Report each change
357 Diam. from ...‘,.}.(-5:-__ ft. to'_‘.:.a_é-..'iw, 1, Gage ﬂ_...‘,\'.lQ.,._ in pasition of Static Water Level na drilling proceeds.. Note drilling rates,
" Diam. from Y | 7 S - N o 2 T —— : MATERIAL 1 From To BWL
o= Dlam;, from ft. to - BRENE (_')_gxc‘d___ wrrin s e =i '
’PERFORATIONS: Pestorated? Y ¥es 01 No. jj_f [ wras _gres f,L Loefogcl. e
s ! ¢ o .
Type of perforator used L a"(.J] | = ] ‘{ '7’ a L0 — T
Size of perforationy Vﬁ: n. by fz in. I, T - - T
2 Y5 hte_ b2 ' '
..._.,?............ﬂ_ perforations from - tt. to S Ao et ,7 S of f"j#ﬂnd .
— perforations from ~ ft. to ft, b &7 I S
[ perforations from - It, to e s (s - B
PR perforations from — B4 g B Iﬂ W l oyt £ sy ol IJJ A . Yo £x ’;'7
[ —— perforatlons {rom il Fla 80 omeremer e s £ - -
v - - ! z o — - xce e pra s -
(7) SCREENS: Well screen Installed? [l Yes (@40 /"'“" e S 7 ! 7
Manufacturer's Name .. . A== 11 el et i o .. R '_'j e . A
Type Modg--N-9'~‘-"=“"==rr'r—-"":':“"':' He Lo - . ~.-> g R T .
Diam. ... Slot size ... Set from ... fL t0 1. T
Diam, . Slot 5426 wnnen et from Lt to o, e

(8) WATER LEVEL: Completed well, .
’_ngﬂ }\j ] ft. below land su.rlnce : Da1e 3 ’ﬂ\ 70 - _‘

vesian pressure Ibs. per aqunre lnch Date ; A
— eSS | 4 e - . . o
(9) WELL TESTS: Drawdown fx imount wnter level fs :

Jowered below static level
Was a pump test mader B/‘}es [ No If yes, by whom? ,Dplﬂdo/

3 gal/min. with _{g #. drawdown atter J nr. Work started M pohy /2 19 PO Completed My pen 12 B0

_z_j . 2./ 5 "gl ] Date well drilling machine moved off of Well F5z wech (%2 19 2y
- ~/a d ﬁl Vs : f/z_ S Drilling Machine Opcrs;tor’; gertiﬂcatlon:

v

This well wag constructed under my direct supervision. Mate~

Bafler test ql/min. with # drawdown affér _ hre. | +gls used and informatlon reported above are irue to my best
Artesian fiow g-p-m._Date - . xnowledge and belief. ]
Temperature of water 3‘0 Was a chemical analysis mnde? D Yu &Ko [Signed] ‘W .._v_?‘.}ﬁ ..... Date 3_‘-/_'.5_... 19.?"d

(Drilllnx Mochine Operaio

(10) CONSTRUCTION Drilling Machine Operator’s License No. < ﬁ-:)/ -

Depth of seal ‘x_g_ Water We“ Conh‘actor': Certiﬂcaﬂon-

oo o e e T gy

Diameter of well bore to bottom of se:'u ................... in. . This well was driued under my Jurlsdlctlcm and this reporl is
Were any Ioose strata cemented offf [ Yes [ No Depth ._'.ﬁ-»;u- { tr'ue. is t§e Yeat of my.._kpowlgdge anj ;)(;]:Ef ‘é
. ' NAME ...y agfes.  L2r _? 130 JLN

Was a drive shoe usedt {J Yes [JNo, ke Jcn;‘"{lm‘xo, = mo‘;{:(,lm f&' mp?‘é' r(nt)
Did any strata contain umusable watart [J Yex GFNo ; . @(&

: = ; TE: = 77| Address ..._. €2 ﬂ Sioad.. ! 4S8 g
Type of water? _ . _Gepth of sirata - & d/ : / 7
Method of SOIHJ strata off ] St o= —————r—ry. |- [Slgned] SE3 = =)
Was well gravel packed? M Yes Eﬁ;: Bize of gravel: - cmecomoo | | ik (Water Well Contractor),
Gravel placed from ___ ... €% o tt | Contractor’s Tdeense No,~3 .. Date wi;-:‘/«__, w. 20

g (USK ADDITIONAL SHEETS IF NECESSARY)




NOTICE TO WATER WE'L‘ CONTRACTOR
The origmal and tilst copy xJ
ot this report are to be
filed with the L A C

STATE ENGINEER, SALEM, OREGO
with{n 30 days from the date
of well completion.

97310

ATER WELL REPOR’SRNZ 91974

'ATE OF OREGO
{Please lypc or print}

0 ,l 4 (2 (K‘)o not write above this lmgALEM OREGONS'tate Permit No .

KEUVEIVEY “de

pe s o, S| AE AT

(1) OWNER:

STATE ENGINEER Q

(10) LOCATION OF WELL:
County M@Mé’c Driller's well numberw

QEI:_%_Q_AJ_,

(2) TYPE O

New Well Q/ Deepening {J
If abandonmaent, describe material and procedure In Ttem 12

WORK (check):

K@go_ndlﬂoning O Abandon [}

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

Ratary (O riven || . s
Cable Tetted [0 Domesug ”B”r.ndush‘ia[ 0O Municlpal [J
Dug [0 Bored [J irrigation [ TWest Well [0 Other [

ded [ Weldpdc]/

7~ ft. Gage ... 25?@

74

) CASING, INSTALLED:
é_,,:’ Diam. from _,_,O_,....._. #H 1o

&_%Mnﬁ T 2'5' %, , -

‘Bearing and dlstance from section or aubdividlon eorner
—— —— - —r M B L

o ‘- FE I o

R - -~

(11) WATER LEVEL: Completed well.
Depth st which water was ﬂrut fmmd ) 8 O

11, below lana surface. Dau.:/J7 ii}'

~ _Ibs. per equare inch, Date

Statle level (e

Artesian pressuré€’ = 7

(12) WELL LOG:

Diametler of well below casing .. 27
ft. Decpth of completed well /é/()

Depth drilled £t
—e 2 Dfam. £rom ... ftoto e e 2 Gage Lo |
. C T T AR N ik n iy ) = i Formation: " Desecrfoe’ Zolor, textlite, graln siee and structure of materials;
™ Dlam. from smy £4 0 e .~ ft. Gage oo | and show thickness and nature of each siratum and aqulfer penetrated,
. ! with at leagt one entry for exch ‘change of formation. Report each change {n
; PERFORATIONS: forated? B’ﬁ 1 No position of Static Watcf Level ang inglcate principal water-bearing strata,
Type of perforator used MU_L“;, \FEis. - _ 7 . MATERIAL From To | SWL
Bize of perforations fd in. by Z— i ; ‘ ) J%j L [@) !
P — e - _
_2540  pertorattchs trom . F fi to ,/.7‘!1_ 1t wnd (LY | 23 o
perforation from 2t to .. et NG T MjNﬁ ""UQA VEL E E;j .
e e eeemr. DEYTOTRUIONS fEOM oo .. At to o | BRI LAY 37 1572
. i T Cavenw T (IRAVEA. |57 147 4o
(7) SCREENS: Well screen Installed? [J Yes @ No mm)‘o\) ?_L_)Q‘f‘[ ’j 150

Manufacturer's Name . — : - - o 5

Type Model No.
Diam, ... Blot mlze . Set from ..
Diem. ..o Slot gize e Set from

Drawdown fs amount water Jevel i3
. lowered below static level

(8) WELL TESTS:

Was a pump test made? [] Ym If yes, by whom? ¥ — _
e — S e B T i 2 E T -
1d: . gal./min. with ft. drawdown afier - —— - 2
— - T S T e . ERCa. &7t ~ . -
== e o e v - = = z < ey ’
" “ = ':-—,- -
- Sy . ~ ¥ oot - -
Daller test ,zf ; gal./min, WES{I drawdown after i hrs, )
e = £l
esfan flow g.p.0}
K perature of water Work started [ - Z 12 7—3 Campleted /*/7 XQ :74

Depth artesian flow encountered ... ft.

(9) CONSTRUCTION:

Well seal—Material used
Well sealed from land surface fo e AR R

..[Q ......... i

ft,

Diameter of well bore to battom of sbal

Date well drilling machi.n-e moved off of well . /—/ '7

w78
Drilllnz Machine Operator’s Ceriification:

~ This well was constructed umder my dlirect supervislorL
Materials nsed and info tign reported above are true fo my

best knowledgg-and beli
X
[Signed] —{- N
(ori

Dlameter of well bore below seal’ e 1n. g : o Date / 2@ 197%
Number of sacks 6 cement used in well geal s sacks Ty A perator) %
Number of sacks of bentonite used, n well seal . A;:“ - DrLIU.ng achine Operator’s License No. ... _
d n DAL oL :
Brand name of bentonite NAT! Water Well Contractor's CerUfication:
Number of pounds of tonite per%’o gallons o - Jurisdiet! g thi o
-#L d 3 IhlB well wasg drilied under my jurisdiction an 18 repo ig
of water 1 -—.-&-— - ——z 1bs./100 gals, | 4rije tg best of nowi and belief,
Was & drive shoe usedy EY'Y'eq [m] _No: ”Plp'ga v Slze: locaton ... £f. N@e ___.A/ L \-A’Qr- L
Did any strats contaln unusable water? [] Yes a’fo i (Pnnmn ﬁnn m- carpgration) gDe or print)
Type of waler? T ECE th of strats ) Address «.BQ.E....§:AE\,.,. l!.LUJwQW..MlLWﬂUKl@
Method of sealing strata off 2% (3;) » '
ethod o ing strata o e e T, [Signed] 2 6 A )
Was well gravel packed? Yes. o__ Stre of gravel e (Water Well Gantractoc)
Gravel placed from ... —— e ﬁ,‘ W.---~-.—~~—~-—---M~£L Contractor B Llccnse No. 4’62_ Date ..... /.__.2:..45.._.__, 1;).2{

(USE ADDIT[ONAL SHEETS IF NECBASARY)

Rpeasise-1s
H




NOTICE TO WATER WELL CONTRACTO
The original and first copy
" of this report arc to be
1iled with the

. STATE ENGINFER, SALEM, OREGON (97310
within 30 dayx from the date

CAC WA Rm%’&wlva@ o(
e o geecoN NOV 91972 ®uce wen No AS[RE
cwse oo BFATE ENGINEER. parrmie 0

of well completion. C‘ 4 4 ot wrlte above t&h‘lﬁEM OREGON T
J) OWNER: N o _ (19) LOCATION OF WELL: w
Name T p A0 . .| Counly CM( kAMA{ Drﬂlex‘s well number :
Address /) / ,_SL FL24 e S 1 Y. Section % T. 2 5, R 4 S WM.
: L LLoAL £/ 7Y Bearing and distance from scction or aubdivision co—:nor -
(2) TYPE OF WORK (check): - o T T e
New Well [X Neepening O] Reconditigning [} _Abandon [J ‘ R T i T

If abandonment, describe material and procedure in Ttem 12.

a ay WATER LEVEL' Completed well,
(3) TYPE OF WELL: | (4) PROPOSED USE (check): | peptn at which water was #imt found 75 1t
gz;‘;:y g ?g:’:é‘ g . Damest{c lﬁ( Industrial {1 Munleipal L‘_] Statie [ev_e,l ﬁ £t. below land surface. Date chgé’_?lg_ v
D Bored .0} | Drrigation [3 Test Well [1 Other_ . [T | artestan pressure . " Y64, per square inch. Date ’
) S '
}&(Q ASING INSTALLED: Threaded [] Welded @ If (12) WELL LOG:  piaméter of well helow casing . é,/m__ L
2 ot grom Dt bt cage LML Depth driled A% ft. Depth of completed wall 7 &7 1t
e Dlam. from ... ft. o e ol OREE et | kB - "
. e = - Tormation: Nescribe color, fexture, graln ‘slze and structure of raaterials;
e DigM. from e AL 10 4 - ft:  Gag¢ —~gm——— | and show thicknesy and nature of each stratum and aquifer penctrated,
“with at least one ertry for each change of formation. Report each change in
. PERFORATIONS: Parforated? [] Yes - d No. position of Static Wgter Lavel and indicate principal water-bearing strata.
Type of perforator used B . ke By MATERIAL - From To SWL
Size of perforations {n. by in. : X g,{’ AZEV ME(‘O/L p4) Y
— —r — e e e b Amlh e ¥, . A - - —— -
e pErforations from ft. fo ; EI‘?’ IZEOWA, LAY {;/ 4 S;_
eeeeeeenr—. perirations from o fht _ ﬁ}?nwm ELNE PackED 57 134
s e e—me PET{Orations from £t to - — . Wﬁ _
: I 2™ 8 urvmnwlv ddiwp LA Y s |\
(7) SCREENS: Well screen installed? [ Yes [f No NICE FiNe cpredeh |7y 746 | 39
Marnufacturer's Name ——— . | COAVELE AND CAAL ﬁ i
Type - e MO N0, e | NSRS B EASIA 74 |74
Mam. . Blot size . . 'Set from ..., . i to 5 rmar i ' il ) . B :
Dlarh. . _Blotslze ... Set from £t o = B .
WE . Drawdown 1« smountt wates =
(8) WELL TESTS: lowered betow satic level Sl Thd
Was a pump teat made? [J Yeaj No Jf yes, hy whom? _
$: gal/min. with ~  ft. drawdown after hra. § == L0 - -
" = " - ; — <
~ = X R e y ST
» LN, v - . = — —
=¥ e R et -
Bafler test £/  gal/min. with /‘/ 1. d:awdown afm' J hrs. e e g
Artesian flow g.p.m. )

‘érature of water § () Depth artesian ﬂow encountered

o Bt | Work started Oes7 24 chomp_lmd acT A& w74,

(9) CONSTRUCTION ; Date well drilling machine moved off of well o5 -+ -7 1874
Well seal—Material used . C. &l EN T~ ﬂ EANT A TE Drilling Machine Operator's Certlﬂcatlun.
Well sealed from Iand surface to P o This well was constructed under my du'ect gupervisgion.

- Materials used and information reported above are true to my”
Diameter of well hore to battom of geal . L O __ best knowledge and belief.

Diameter of well bore below scanaal'“.__é.._~ fn. ., h . : [Signed] .. .J%@W Date %ﬂd} -197}’2
e Operator

Number of sacks of cm'nent used in wa.l] seaJ Z 0 sacks 'y Q
Number of sacks of bentonite used in well SER] -——-—J e e B2CKE ing Machme S Llcense No. J o T

Brand name of bentonita ___,_GZI/_JC.K_ C EA

TNumber of pounds of bentonHe per 100 gallang "
of water - . a lbs ./100 gals,

Water Well Contraclor’s Certification: .
This well was drilled under my jurisdiction and this report (s

e( = irue to the best of my knowledge and beltef.

w et ey

an & drive shoe used? (¥ Yea [JNo Plugs Sire; locatfon .3 Reloas W/ /’f..(?'—KS}"‘fA/A/A“rT

Did any strata c,amalu unusable water? D Yu (x No 2o 1r'd er& Irm or corpgration) (Type or print)

Type of water? Mm ot R EKZH/AW/{/_V ,/TLZ»NQEEC:_/Z_‘/
= : : ; £ o

Method of sealing strata off - T | [Signed] # _—ﬂﬁ,ﬂé&'}flﬁ

Was wen gravel packedr () Yes ff{wo  Stre ot gravel: oo .. |~ r Well Conlractor)

Gravel placed from . to 1, Contractor’s Lxcense No. - Date x?—c). ffi* 192_2“

(U3E ADDIYIONAL SHEETH IF NECESSANY) — AU




STATE WELL NO2/2-29%
COUNTYCLAGE
APEEOTION NS, .GR-2063

STATE ENGINEER
Salem, Oregon

AILING
OWNER:Claud & Sardie Caie: e ADDRESS: RT, 5 Box 29
e CITY AND
LOCATION OF WELL: Owner’s No. ... STATE: . Oregon City, Oregon R
: [\ 8 E. r
NE 1 NE 3 Sec. .29 T. 2 __S,R.2__.W, WM ' LI
I
1

-Bearing and distance from section or subdivision
1250 W & 260! S for NEcorner of Sec 29

corner

[ P s ’.------J_-....-.*

Altitude at well .. ! 1
. |
TYPE OF WELL: __Drilled. Date Constructed . 19U _. l |
Depth dritled .. 20" Depithicased... 1 Section ..o d__..

CASING RECORD:
6-inch

FINISH:

AQUIFERS: .
scil, hard rock, sandstone

WATER LEVEL:
i5¢t

PUMPING EQUIPMENT: Type Pacifio Pump - H.P.
Capacity ...2%00 GP.M.

WELL TESTS:
Drawdown ....... 15 B afer b0t s on . hours o 40 ; GP.M.

Drawdown oo ft, after .. ... hours G.P.M

USE OF WATER Ixrigation U=t T R O, i , 19

DRILLER or DIGGER
ADDITIONAL DATA:;
Log .. % _.._ Water Level Measurements ......... Chemical Analysis ___.... __. Aquifer Test _. . .

REMARKS:

20" soil 20!
Hard rock Lot
Sandstone & weathered 30!

buralt

8iato Printing 88318

—_—



ORIGINAL

et WATER WELL DRILLERS REPORT | Do Nt s wen no 22 ~30 /|
STATE ENGINEER, STATE OF OREGON~, A PR ete permit Mo, .0 O e N
Name/ - (/’5 W [) 2 i

Address ,D/Q

/?wnf 0/127

2) LOCATIO‘;I OF %ELL. \]

County Owner's number, 1f any—

R.F.D. QrStreetNop)/y ﬁq/ 7_j

Bearing and distance from :ccuon or subdlvls/n comner

oi ﬁée gfgfﬁg §§ 535;3;;3 §E§E§Ef
1218.

\3) TYPE OF WORK (check):
New well x Deepening 0 Reconditioning [
Sandonment. describe material and procedure {n Item 11

Abandon O

Was 2 pump test made? (] Yes E"NIO If yes. by whom?
gal./min. with

~ {t. draw down at

Temperature of water

Was a chemical analysis made? (3 Yes X&) N
Was electric log made of well? (3 Yes [ONo

(11) WELL LOG:

Diameter of well, .,.6______M_~ inches.

Total depth 52 52 1

¥ormation: Describe by color, character, size of material and structure, an
show thickness of aquifers and the kind and nature of the material {n eac

{t. Depth of completed well

stratum penetrated, with at least one entry for each change of formatio
(4) PROPOSED USE (check): (5) EQUIPMENT: ok G
‘omestic (g Industrial [J Municipal [J g:lt;ry 0 i WE " #ilt & lsam
Imigation (] TestWell O Other O | poowen 3 |21 48 "~ cement gravel.no water  _
-148 " 52 " loose gravel.lots of water
. CASING INSTALLED: If gravel packed i ¥ :
Threaded {1 Welded 38 e b
Gage ] .. -
or | Diameter from to
FROM ft. to ft Diam. Wall| of Bore 1t o - =
"0 " 52" 6" .25@ E : - =
Type and 5zt of shoe or well ring BYBB YL | Stze of gravel: N -
Describe joint =
(7) PERFORATIONS: i *
Type of perforator used i -
$T7E_ of perforations nonse in., length, by in 5 "
1 .OM 1t to perf per foot No. of rows " "
SCREENS: X 2
Give Manufacturer’s Name, Model No. and Size
none 3 &
(8) CONSTRUCTION: 5 5
Was & surface sanitary zeal provided? [J Yes (J No To what depth 1t 5
Were any strata seaied against pollution? (] Yes (O No Ground elevation at well site ,.._~-B..Q.__..~.__.._.,_ feet above mean sea lev¢

If yes, note depth of strata

FroM Back fiX¥led and sealed with
" cuttings 4¢ EAEEWNX 37 Teat 000

METHOD OF SEALING

(9) WATER LEVELS:

Depth at which water was first found

ft.

Standing level 1t
Standing level after perforating 1t.
/
Log Acce : ]
& P 1A ST~/ s
s v L -y / - / J ‘S\ "
[Signed] i....dLu.l, (4 7S Dated /.54 - S L1924

Owner

Work started Jan.

Well Driller's Statement:

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

NAME Stginmn Bros
(Person, firm, or corporatidn) (Typed or printed}
Address 8332 8 R, 16th Ave 2ortland 2,0re

Driller's well number o 256
(Signed] . “y

License No.

19 58 Completed J’an. 15

“(Well Drttler

1 Dated —.1,/17/56— 18-




NOTICE TGO WATER WELL CONTRACTOR |
The original and (tirst copy ! (k .
of this report are to be st
tiled with the

within 30 days from the date

STATE ENGINEER, SALEM, OREGON 97310 O 4 4 1 1
of well completion. J

WATER WELL R::R)EG E l V E D

STATE OF ORE
(Please type or print)

(Do not write abave this line)

State Well No.

JAN281376
\WATER RESDURCES DEPT.

(1) OWNER: (10) LODHRONCOFWELL:

Name D&n OnjLQn County Clacmas Driller's well number ‘}‘76

Adaress 7171 S, Barnards Rd, SE % SE#Secton 30 T 2S &
Canby, OR

(2) TYPE OF WORK (check):

New Well XX Deepening O Reconditioning [)
If abandonment, describe material and procedure in Item 12,

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

Rotary X Driven O Domestic % Industrial [ Munleipal (3

Abandon (]

Cable O Jetted O

Dug O Bored 0O Irrigation {J Test Well [J Other a
(5 CASING INSTALLED: Té;reéded 0 Welded %X
.., ~ Diam. from . to L" ft. Gage ’5(")“
[ -7 Diam. from ft. to ft. GARE s
eeeeeneene. T Diam. from ft. to .. AL CHEE i e =

(6) PERFORATIONS: Perforated? [ Yes Io.

ZE

Bearing and distance from section or subdivision corner

w.M

(11) WATER LEVEL: Completed well.
240
11

£t. below land surface. Date 1 "22—7

Depth at which water was first found

Artesian pressure

Static level

Ibs. per square inch. Date

Diameter of well below casing __.__ 6

(12) WELL LOG:

Depth drilled 298 ft. Depth of completed well 2[48 3

Formation: Describe color, texture, grain size and structure of materials
and show thickness and nature of each stratum and aquifer penetrated
with at least one entry for each change of formation. Repart each change i
position of Static Water Level and tndicate principal water-bearing strata

Number of sacks of bentonite u.’oéénrvg{ acd [

Brand name of bentonite

Number of pounods of bentonite per 100 gallons

Type of perforator used 4 MATERIAL From To SWL
Stze of perforations in. by in. Topsoil 4] 1
[ perforations from ft. to ft.
et aen . perforations from £t to 1t Cl&l bm“ & 181‘53 : ' 1 6
[ .. perforations from ft. to .. ft. boulders
T %
(7) SCREENS: Well screen installed? [] Yes JFH<No Clay brown ’
Manufacturer's Name J,.A’BO 60
Type Model No. oo AT Clay yellow ’
Dlam. ... Slot size ... Set from ft. to tt. -1 60 20
Diam ... . Slot size ... Set trom #t to ft, Clay blue -
D do is amourrt ter level is zl‘b 247 114.2
. ourrt wa pr
(3 E:II:L TESTS: Jowered below static level Suad grey
Was s pump test made? XIX¥es [] No If yes, by whom? Driller
viad: 25 gal/min. with 98 st drawdown atter 1 hrs. Clay blue 2h7] 248
. 20 - 50 i g
Batiler test gal./min. with ft. drawdown after hrs.
Artesian flow g.p.m. é
s c.uperature of water Depth artesian flow encountered .. .......... 1t Work started 1 _21 19 ?FCoﬂplekd 1 '82 ‘97
(9) CONSTRUCTION: Date well drilling machine moved off of well 1=22 18
Well seal—Material wsed Ben'gonite &an_“?mement Drilllnz‘ Machine Operator's Certification: . o
160 This well was constructed under direct supervision
. Well sealed from land surface to. 9 - ft. Materials. used_and information re appve are true to my
Diameter of well bore to bottorn of segd ... ... ... in.
Diameter of well bore below seal _~.__g.,_..__... ln.‘+ asee 1-26 ------ 1976
Number of sacks of cement used in well seal o o sacks 271

Water Well Contractor's Certification:
This well was drilled under my jurisdiction and this report is

or print)

------------------- weme 105.7100 gals. | trye to the best of my knowledge and belief.

Was a drive shoe used? Y¥Y¥es (JNo Plugs ... - Size: location ........ 1t Hiuttie. .S(kyle{smnrill}n)gands‘}pply __________________
Did any strata contain unusable water? [ Yes No Person, or corporation

Type of water? depth of mix Address 1169 Molalla Ave,, Oregon City,
Method of sealing strata off '

Was well gravel packed? [J Yes [}}o ilu of gravel: ..o

Gravel placed from ... . .. JES o S 7. TSR « &

(USR ADDITIONAL SHEETS IF NECESSARY)

Bryeaoa aioa o it n o S

[ ZSTaNT -]

[ DA

[



@ .
OK:P:M;:L:’“ L/A/ 4 4.2 AWNTER WELL DRILLERS REPORT | Do Not state weo. . 22 SZ C__
BTX ; nj = "gaﬁi\‘/’j Sf OtEGON ke o 8iate Permit No. . _.
(1) OWNER: ;@WBU V=R l_ il (1) WELL TESTS:
Name = allg.\ ., 5 1q - Was a pump test made? [] Yes [} No If yes, by whom?
Address Oregon Gity, . Ore gonsq. ATE CALCIAEEY zYIc:d: gal,/m:. with 1t. draw dc:wn atter |
— SALINLCDECON —
(2) LOCATION OF WELL: e o+ T

County

g Owner's number, {f any—

R. T. D. or Street No.
Bearing and distance from secuon or subdwislon cornet 2 e
;-Lﬂf’ﬂnoﬂrm 3& b APk
'; TSR : s
(3) TYPE OF WORK (check): ‘
ew well [ Deepening ] Reconditioning il Abandon |

wbandonment, describe materfal and procedure in Item 11,

PROPOSED USE (check): (5) EQUIPMENT:
omestic ¥ Industrial [] Municipal [] Rotary |
Cable &
Irrigation [0 'Test Well [ Other O Dug Well O
Threaded (X Welded O
o4 Diamefer from 1o
FROM) ft L] AGE 1AM Dlam. 350 Wall| of Bora £t £t.
" 108%-318' "5* Tiner 318 7 £
Typa and size of shne ot well rTﬁEA_Q{'-,-,.q ng 8lze of gravel:

Describe joint Walded

(1) PERFORATIONS:
of perforatar used_ Fnttad with autting torch

Shut-ln Pressure .rvomema—-
Baller test.

— . lys per square inch.

lg,_...-...“.,,, g.p.m. with "P&)’ﬁal“

Temperature of water Wasxa chemleal analysis made?y 1 Yeax & No
Wat electric log made of well? [J Yes fgNo

(11) WELL LOG:

Diometer of well, ——_H___ tnchea.

Total depth 11§ 1. 118 o,

Tormations Dascriba by color, cham.ctef, size of material and atructure, and
show thickness of aquiferx and the kind and nature of the material in each
s{ratum penetrated, with at leaxt one entry for each’changs of J’ormaﬁmu

eeremSt. drawdown

Depth of completed well

20 * 19 "Graval, clay and boulders:

"Course: coment gravel

98 ”* 107 "lLoosley comented fine gravel
107" 11l  "Blus ¢lay
11" 118 " Orey clay

QJ_Mlaﬁmm_m .

”

£ of perforations & n., length, by ; ]_ Wt fn ¢ "
FEOM 4 10 11 £t é}," " perd per foot "No. of rows ” )
[ » ” n " ” "o T on 0 " L4
”» " T W o» AN n ] -
"*_ ) o = N W T = u w " o
SCREENS: o A v s ’ -
Gtva Manufacturer's Name, n:[odel Nq. 'and Slze " )
(8) CONSTRUCTION: " " -
‘Wad a surface sanitary seal provided? 3 YEI {1 No To what dcpt.h33 £t [ " o
Wers any strata sealpd against pollud I ﬁ Yes [1 No' Ground clevatlon at well sife ... — feot above mean sea Ievel
1! yes, note depih of sirain < _ o 1 ) oleted m o
FROM . to g I sy Ang, K7 . Com Aug 57
" — T T Al o+ onek| Well Dritier's Statement:
- T B This well was drilled under my jurisdiction and this report is
METHOD OF SEALING - true to the best of my knowledge and belief,
= q ol g - =¥ _
(%) WATER LEVELS: ¥ NAME .
Depth at which watex wan first lound e it iL- i‘fg" %. Drﬁc 0“ miﬂ B&_’%ﬁd or printed)
Standing level before perforaling - R7 . @E%S_Mim;igw
Standing level after pecforating BT t. | Driller'’s well number 2257
Log Accepted by: 9\5 [Signedl ... = L ...‘S'_... L=
(Well Drillar)
& 1
[Signed] &L %xﬂ:@(. Dated @7 Lo 1987 - ;




STATE OF OREGON

WATER WELL REPORT
(as required by ORS 837.765)

CLAC

or PRINT Wgﬁ QEWCES DEPT

RECEIVED

JUN1 41984

NP q[lN (for official use only)

(1) OWNER:
Name Herman Maritin

Address 17475 Harriej‘. - ‘,, : _' 3
City Oregon City State Oregon
(2) TYPE OF WORK (check):

New Weil [ Deepening O Reconditioning (X Abandon O

If abandonment, describe material and procedure in Item 12.

LA S Ca s

(10) LOCATION OF WELL by legal description:

comtyClackamas  SE x NE % of Section

2 _South Range
(Township in North or South) :

Tax Lot Let Block Subdivislon -
MAILING ADDRESS OF WELL (or neacest addres) — 11 475 Harriet
Oregon City, OR, 97Q45

Township

(Range is Bast or West)

e =

Amount of sealing material sacks [1 pounds [J

How was cement grout placed?

T

(38) TYPE OF WELL:| (4) PROPOSED USE (check): (11) WATER LEVEL of COMPLETED WELL:
Rotary Air & Driven 1 | Domestic  [2F Induetdad 1 Municipa = L1 | Depth at which water was first found 240 .
" Thermal: 0 ; N
RotaryMud [ Dug a Irigation” ' (3 Withdawal [ Reigjection [ Styticlevel 207 - ft. below land surfocr. g"“6‘ 11-84
Othar: " = Artesian presaur e Jbs. gquare inch, Date
|} Bored O .| Pircometric D Grounding T Test | : 2 ET <
(12) WELL LOG Diameter of well below casing .l e -
(6) CASING INSTALLED: steel O Plastic [0 . | Depth drilled ft. Depthofcompletedwell 254 A
NONE Threaded [ Welded O Formation: Dmcnbe color. texture, grain bfze and structure of materials; and show thickness
" Diam. from ft. to [T .7 O — and nature of each styatum and aquifer penetrated, with at least one entry for each change of
" Dism. £ ﬂ._t; T E ﬁ_ G S ~"C | formation. Report each change in poaition of Static Water Level and indicate principal
s D18M. {rom . Auge g === | Water-hearing strata.
Q' LINER INSTALLED:  Stel o " Plastic
Threaded [0 . Welded % _ e From | T | BWL
......... —" Diam. from ....200 8. 10 . 24 8. Gpuge .. RO _ .. Thisg well was orZlginally drilled by
5 Lanz Well Dxilling in Aug. 1974 fphr -
(6) PERFORATIONS: rerfonted? XYes [N Gesela Goctsche of Rt. 1 [Bax 1229 BB
Size of perforations ;i {n. by 2 tn. = 1 P OR .
3 ' - E Al e reek,
184 - perforationa from _‘...244' fi.to ,254'._.. ft. =
Wr““f”” s ﬁj“’ E Tha 6" casing wasgéffpr ted o ppogite’
- portoretigf e @ bl a water bearing zone from 244' tol 253¢
(7) SCREENS: Well screen installed? [X Yea [J No A 4" PUC gereen wasg then lingHalleld with
Msnufacturer’s Name _ ... J.OhIISQN 3 i it tD in it Qe
Type .. PVC - -Model No., the atatic level, then # nterey .
Diam 4. Slot Size R.OJ.,.SSet oo 20D 25.4:_ . i = 0. o_ 4"
0] T — Slot Size - Set from ... ~ft.to. f. | 8creen and the perferatiqns dln the 6"
. i casing and the well was veloped.,
(8) WELL TESTS: &z:dxgclr e‘:]nount water level Is lowered : i 16
Was a purnp test made? [ Yes I No If yes by whum‘? % —
3 gal/min. with ﬂ. drawdcwn aﬁer " hs. _
Aijr test 13 gnl /mm with dnllntemnt24.5 fi. 1 hra. -
Bailer teat . gal. /min. with ﬂ: drawdown nl'ter e —_
Artesisn flow gpm. o ell .
perature of water Depth artesian flow encountered Tt T = 11 5 - i 15 84 :
R Date work started v -B4 —/completed - - -
(9) CONSTRUCTION: Special standards: No X 1 2 v
Well seal— Material usod Seal was not chang eg Date well dnllu‘la machine moved off of well 6—~12 1984
Well sealed from land surface to . ﬂ-. (ugbonded) Water Well Constructor Certification (if applicable):
Diameter of well bo b £ seal ) F by “ This well was constructed under my dirsct supervision. Materials used and
fameler of well horo to bottom of seal oot s - information reported above are true to my best knowledge and belief.
Diameter of well bore below 3al v B0

{Signed) e Date . 19 e

(bonded) Water Well Constructor Certification:
Bond 94-97-459 peqpyFidelity & Deposit Co.

(nuxober) {Surety Company Nampo)

W . . — On hehalf ofMarvin D, Skylgs( Skyles Drilli ng)
as pump instafled? _. Y& ... 'Wpe Bub HP .......... - Deplh 24511 A o 5 or print mame of Wal3z Wall Consiructor)

Wana drive shoe ysed? O Yes ~(XNo _ Pluge ... Size: location s ft.

Did any strata contain unusable water! (] Yes . g@g £ f This well was drilled under my jurisdiction and this report is ‘true to the
Type of Water? chlh of srata i best of my knowledge and beliaf:

Method of sealing atrata off i A _ (Signed) %

Was well gravel packed? K Yes [ No - Slze of gravel: #:sz J.lte od 6—~12 (wétzweu Commu}y

Gravel placed from [ 1 JR - P 254 ....... R S i (Dat )

NOTICE TO WATER WELL CONSTRUCTOR
The original and first copy of this report
are Lo be filed with the ¥

WATER RESOURCES DEPARTMENT,
SALEM, OREGON 97310
within 30 days from the date of well completion.

SP*46868-610

_— = T T



NULMGE 1O WALEKR WISLL VUYL
The original and first copy
- of thix report are to he

T report are | WATER %LL REPO&'E c E l V E D % !RE Bﬁ
STATE ENGINEER, SALEM, OREEON 9736 4433 S8TATE OF OREGON 1973 State Well No. _€hame { € L0 40

i DEG3
within 30 days from ibe date (Please type or print)
of well completion. (Do not write above this In& TATE ENG]NEEF{t

SAL 418 ~ORESON

(1) OWNER: ‘ S~ | (10) LocATION OF WELL: /Yv
Name ,p#uL 5—7 ot : County Driller's well number J4 S d

Address ]_1-{ ] +f S ReEp bars d‘/\?:./ Bk I ‘l i“! '3 42 E- ) —Scction 33 2 _,_QF W.M.'

(2) —— W(‘)’g}r{ti (‘?’N k) -4 f‘?’ " s — Bearing and dnmmce fmm secuon or n{bdivmon corner ' )
chec

New Well D/ Deepening Reconditioning OO i Aba—ndon O s | iﬁ 7~ JL?) 0‘ @ 3 ?&d -

1f abandonment, describe matarial and procedure fn Item 12. (11) WATER LEVEL: Completed We“

ate Permit No.

(3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at which water was first found i 3 #,
i B e B | Pomastte “B“Tavstrial D Muntclosl () | Static level Jl;{ | 1, below land surface. Date 3 1 ahor 73 .
Dug - [0 Bored [ . | Irrigation [} Test Well [] Other O | Artestan pressure lbx. per gquare Inch. Date

‘) CASING INSTALLED: Threade g’g Welded B/ o] (12) WELL LOG:  piameter of well below casing ..o
— L~ Diam. from Ot to T 2T 8t Gage --—~-/—$q-~ Depth drilies & 7} ft. Dépth of completed well & ) st

—b”  Dlam. from 3.2 ft to .. A2 gt GCage .. = -
) ¥ormation: Describe color, texturs, grain sfze and structure of materials;
" Diam, from B0 e It Gage | png show ihickness and nature of each stratum and squifer penetrated,
with at least one entry for each change of formation. Report each change in
‘ﬁ PERFORATIONS: Perforatedt Zr¥es [ No. position of Static Water Lavel and indicate principal water-bearing strata.
Type of perforator used _S+o T oo y MATERIAL From To WL
Bize of perforations /‘2{ - in. by 7 ; -1;1.— Lo 3 g "i oy , i Aéﬂﬂ Ceay r) ‘Y
[ v perforations from -"/0 L2 }td'bu 2 5—2— ‘ Jﬂ.— o J'((—‘;L‘- LaRY el |28 .
—— perforations from ot to : . . GraL WS laa ;
oo Perforations from £t. to £, 4 _. Lax Gl—‘-iﬁl /AR 22 | A8
<~ Ia4 4
(7) SCREENS: Well screen installed? [] Yes PTNo a ’(_A(ﬂ—k ) 4 < o
Manufacturer'’s Name - —— 2: ;
Type [ Model NO. o - R s
Diam. _...... Slot size .......... Bet from ft. to i o
Diam, ... — Blot $128 e Bet fxom et to b 2

(8) WELL TESTS: Drawdown is amount water level is : - =

Iowered below gtlatie lavel

Was & pump test made? [ Yen o yes. by whom? _ : -
gﬁ:‘ﬂ' /2  gal/min. with 3 8 3 d.rawdown aftm- / b, - - —
1 Aesd - s g = . - o
TN ~ o e el M .
Bafler test gal./min, with £, drawdown after r } _ i
Artesian flow g.p.m. .
peraturs of water @ Depth artasig, iy sl i | work started 1 Ay T 73 Completed 2 A/4y/ 1973
; 1 6( 19
(9) CONSTRUCTION: Date well drilling machine maved off of well = oy 27
Well seal_Material used I ooy L TE DruuTrllf Ma;lllﬂne Operatt:):ut (;crﬁléution: Alrect ot
: is well was copstructed under my direct supervision
Well sesled from land muctace to . k. &3] - -ft. | Materlals used and fnformation reported above are true to my
Diameter of well bore o bottom of sesl . L In. best knowledge fef. 4
Diameter of well bore below geal ... 6 1. ‘ [Signed] Lo o Date 3 //VQ.., -19—2.-3
Number of sacka of cement used {n well seal M Backs : : g M;:T?-Eenw) N 23 i
Number of macks of bentonite used, In well sea] d BACkS B ivE Mol Gplry Liome No. —— ekt o ——
B d b =
m_n neme of bentonite AL Water Well Contracfor’s Certificatfon:
Number of pounds of beatonite per 100_gallons -K .
('% This well was drilled under my jurisdlctlon and this report Is
of water — Mk AT D | o the best o mow
Was a driva shoe used? Bres I1No _Plugs Bize: locatfon ... ft. Ddes - '__ f;{ w,{{; ﬁg ) Y v 4
Did any strata couialn unusable water? [] Yes b No (,Pcrnon firm or corbornllon) {Type or(printy
| ek 25w wth Poad| v
Type of water? depth of strata Address _H)‘ l 15 “ ol 8 < —
Method ' oo '
ethod of sesling wirata off ok By [Signed] Jﬁf qﬂﬁlﬂ'/‘) -
Was well graval pecked? ] Yes E mze of gmvcl N R R 3 ‘ . (Water Well Gdtractor)
Gravel placed from £t o £, Contractor’s Iicense No. & Date , 10,
(UBE ADDITIONAL SHERTS IF NECESSARY) ] . SPv46a36-119




The orix!.nnl and first ocopy
of thia report are to be
flled with the

STATY, ENGINEER, SALKM, OREG
within 30 dayn from the date

of well completion,

97310

04423

A e ATER WEL}J e GEIVEU
staTE OF bRrcon)GT7 1974

(Please type or print)
Do not write ahove muﬁMTE ENGINEER 8tate Permit No. . e

Btate Well No. 25125 -

_SALFM, OREGOMH .-

(1) OWNER:

(10) LOCATION OF WELL:
County CL CK Driller’s well number

(2) TYPE OF WORK (che

New Well Deepening O

ck):

Reconditloning [] Abandon 3
If abhandonment, destribe material end proacedure in Item 12, r

L, 5% Hectlon '3? 1‘42:5 R M

Bearlng and distance from secuon or subdivision cormer

(11) WATER LEVEL: Completed well.
(3) TYPE OF WELL: | (4) PRO:O}ED USE (check): Dapth at which water was first found ‘D H0 o
oy O o Domestic N Industrial [ Municipal [ | Static levet | AR £t. below land surface. Date /74
Dug O Bored [} Irrigation [J Test Well [J Other 01 | Artesian pressure " Ibs. per square inch. Date

. CASING INSTALLED:

adad Welde B/
TG i rom Ot 10 PEB 1 cume e 250

* Diam. from tt. to

., Gege .

lee " Diam, from t to

. Gage .oo——e—

@ eErroraTIONS:

Perforated? [] Yes ﬁNo.

(12) WELL LOG:  pigmeter of well below castng &0 _
Depth arttea 35(}  ft Depth of completed wen DL 8§ st

Yormation: Describe color, texture, grain size and structure of materials;
and show thickmess and neture of each stratum and aquifer penetrated,
with at least ane entry for each change of formation, Report each change in
poaition of Static Water Level and indicate principal water-bearing strate.

Type of perforator used , . . = e MATERIAL - ¥rom To SWL
Stze of parforations mby wm |~ (JaY Yellow O 20 O
e eremees PeIfOTALIONS from %, to 2 Sand Yellow) LJ.H 20 | 2¢

ey e D€Tiorations from 1%t to £t Bo (] '*deﬂ‘; < njﬁ {!‘, l1"(" le}w Zg 7 3 O

perforations from 2, to £t ClA '-rr Q&l aLy) QRN(Y 73 lal | O

: CIAY Blue g} [142] ©

(7) SCREENS: Well screen installed? [ Yes XNO 1 A ll.r BORr Fll’ ] q_a i %_H_ 8
Menutacturer's Name §: Ay RLUF L4249 0
Type Model NO. —omem e “And saMEERAvc/ w6e1odo (243 -
Dlam. ... Slot size . Set from £t to ~t |.. Clav @3 QE (,J 295312451
Diam, ... Blot gize - Bet from, 0 T n |. ClaY B 2451310

(8) WELL TESTS: Dl‘awdo

Was & pump test made? [ Yes x No If yes by.whom?

n is amourntt water level is
owered below atatic level

ﬁlAVISRE‘{ : EHAELY)f

: d: gol./min, with ft. drawdown after hrx. | -
» " n’
n 4 e, »

Baller test 2 O gal./min. with ljl_ . drn.wt'iowx‘l'at:t—e.rs .hn.‘

ety N

Artesian flow ¥-D.

m

Jperature of water Depth artesian flow encountered — . {t.

e R AT

Work started A3 | Y w74c<amn1eteiﬁm/;25’ w74

(9) (%NS’I@ Io”gaqc/mf Tagtlled &Rermaved
Well soal_Matertal usea CEMENT. B.b:/a{ ea, C’ﬂﬂ?’ﬁlnI@“ﬂT

Date well drifling rdbbine moved off of well ,ng oy 245 w7 5[
7 _

Drilling Machine Operatox’s Certification:
This well was constructed under my direct supervision.

Well sealed from land curface fo .. #. | Materials used and informati sbove are true ta my
Diameter of well bore to botbom of. seﬂ __& J_Qw best knowled d pﬂ;;_y
Dismeter of well bore below seal __.f in. [Signed] _&é,LA’ el A Date 4 19;“_.;
- 3 rilling Machihe Opuﬁ(ﬂr)
Number of gacks of cement used in well seal sacks Machi o 14 No _Z é
Number of sacks of bentontte uscdz_gx wc‘];q R 2 _ aacks | Drilling Machine Operator’s License - R
Al
Brond name of bentonite —A{A" _LQ_; ‘Water Well Contractor's Oertification;
Number of poupds ot bentonite per 100 gallons
' ué This well was drilled under my jurisdiction and this rcport {8
of water ¥ - . ; Tba./200, gals, | ¢ryya to the best of my knowledge and belief.
PE— | L
Waa & drive shoe used? Jf Yes [J No Plugs ize ! Iocation #®, Ne HZ« W_EI:_L__ZJ_QJLLI v Cu ......................
Did any strata contaln unusable water? ﬁYes D No (Person, firm or eorporation) v ype or print) ,

Type of watert SAI\Lle

dcp?gn!xlr-tq 20 FlT; i

~/J
Method of scaling strata off  [Of

’PE

| Address j 320, QS fZ?.gLﬁor_&/mc?}?L(}f'y

[SIEHEd]

- ......., s

Was well gravel packed? [] Yea m‘ No _ FBfze of gravel: v (Water Well Cmﬁo'r .
BRI 3

Gravel placed from B to TEE, sl Contractor’s Ticense No. -fé) Date Lo 2 19.2.?

(USE ADDITIONAL SHEETS IF NECESBARY) BP45656-110




NOTICE TO WATER WELL CONTRACTOR — 'g' : “Ebl;“[hﬂ t
The original and {irst copy : ’
of {hix report are 1o be C WA 'R WELL REPOR!
A STAYE OF QREGON

. Gb
HRY2 01976 25[0E-33

STATE ENGWEEQ -
ot/write nboveumun§ LEM, OREGON tate Permit No.

flleq with the

STATE ENGINEER, SALEM, OREGON %7310
within 30 dayn frorn the date
of well completion,

TG

Addmsa c 226 2 ‘_f

(2) TYPE OF WORK (check):

New wmyﬁ_ Reconditfoning [J . Abandon [J
44 abandor{ment, describe material and procedure in Item 12 i

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

Rotary M Priven [ . >
Cable O. Jetted . O Domestic, ﬁ Indus.ria] D Mun{eipal []
Trrigation [0 Test Well ‘[j Gther = [

Dug O . Bored [1] _
C) CASING INSTALLED: Threaded O Welded XI

k2 ptam. wom . XLt 0

(1) OWNER:
wame Tz V2 MJ/WJ \/
B0 RIEAAAT

Deepening [

P X%

£ Gege 8 T—
——e " Diam. from It. to ft. Gage e ot
* Diam. from % to

~ft. Gage e .

Q) PERFORATIONS: Perforated? [],Yes, & No.
Type of perforator used ) . s = i S

"Dépth drilled

(10) LOCATION OF WELL:
g Makﬂf‘%ﬁ Drlllex’s well number

_E“(/ % MFV SchM;

Bearing and distance from section_or subdiviaion scorner

N . . .

(11) WATER LEVEL: cd‘&;pleted well.
Depth at which water wag ﬂmt Iognd
Static Jevel [2)

!l below laud surface. Dsate

Ax‘l&stafx pressure Jbs per squarc inch, Date

. 77
(12) WELL LOG: Diameter of well below casing ..._....6___...._....
#f. Depth of completed well

50 T s
Formation: Describe color, texture, grain gize and structure of materials;
and slow thickness and nature of each stratum and aqulfer penetrated,

with at least one entry for each change of farmatioa. Repart ecach change tn
posttion of Static Varer Lavel and indicate principal water-bearing strata.

™, e i ¥rom To 8WL
e = e af = . -‘ 17 sl i 1 =P or
Bire of perforationa in, by in. . .;51 L7 O 5
T 3 3 =
PO ——— perforations from ... SIS . T 7. B S T 1t 5’ g yd
e perforations from Tt to -t | G-ABUEL ’ 2E |\ ¥7 é
e ere DETIOTAL{ONS from 0 . £t ,___w{ QAE/Y Y2 | 5O

(T) SCREENS:

Well screen installed? [ Yes ﬁ No
Manufacturer’s Name . -

Type . Model No. e v
Diam, ... Slot 3ize . Bet from £ . At
Diam, . Blot gize .- Sat from £, to £t

Drawdown Is amourtt water level is
Iowered below static level

(8) WELL TESTS:

Was a pump test made? [] Yeaj No 1{ yes, by whom?
i'am: _gal/min. with ft. drawdown after hrs.
L4 L4 a »

» L4 » e » .
g%cr ;ut :25 gal,/min, with

Artesian flow

ft. drawdown after / hra,

£.p.m.

perature of water o S

Dapth arteslan flow encountered ...

(9) CONSTRUCTION: e
Well seal—Material uged “.Cf:/liéfi/_z—:_jﬁq_‘_/tﬁ

Well sealed from land aurface to f /9 .,
Diameter of well bore to bottom of seal ../ 4> __ in.

Diameter of well hare helow seal m_.._é..{.. n.

Number of sacky af cement used in well seal vmen BACKS
Number of sackx of bentonlte used in well seal .. -_:‘-':._. racks
‘Brand name of bentonne —

Mumber nf pmmﬂu nf' hrntnnitr per 100 gallons
of water

- 1bs./290 gals. | yyya'to the best of my knowledge and b

W .

ax & drive shoe vuzed? ] Yes §{No PHES .. Size: locatlon e £t 4 o0 0 ‘ﬁ)lﬁ— /= 4_{__&/"_“.—;} Z;C
Did any stréta contain unusable water? [] Yes m No (Person, flrm or TDOT“U (TYX}} int)
Type of water? depth of atrata '.Address = ;},42,[.,,_ = ,,5(‘) é A/E- .....
M  senling st -

ethod of se strata off - [Signed] g .tfé 71%
Was well gravel pocked? D Yes [fNo  Size of gravel' oo | afer weul “"‘"’“wr)

N 3 @ / 0%

Gravel placed from ft. to S . A Contractor’s License No. { 7i Lz Date A/ 2(' — mZ_ /

Work started Completed
Date well dril achine moved off of well Z 14 18 7;/

Drilling Machine Opcratorn Certification:

“Fhis well was nstructa imder my direet super\nsion.
Materials used 3 above are true to my

best knowledgs
te . / 2 wlf

[Signed] ...

Drilling Machine Operator’s L_icense No.

Watc.l'\Vcll Contractor’s Certification:

7 ‘This well was drilled und'er my Jurlsdu:txon and this report is

(UBE ADDl’l‘IO‘lAL BHRETSH I¥ NBCKSBARY)

aPv45658-110

o : i -

'F“ LT . R

o . G99 .




OBIGINAL

Flle Orlzlnal and
DuR 1cnte wlt.h t? @

LAC WELL REPOR' State Well No. _,}_{j& — 333“;_ -
c H%EGEiV%E OF OREGON Vb 4435

M OREG EC‘Q R -‘QRH " State Permlt No. e f —-
e i STATE ENGINEER | G WELL TDSTS:  prwsoissmomigue iod
Name Canil F, . 8 . W{"—'GREGQN Wasg & pump test made? [J Yot X1 No If yes, by whom?

AddressRemta 2 Bax 83 SALEM, Yleld: gal./min. with ft. drawdown atter s
__. Oragon City, Oregon § " " - N
SLE%??T;;LOF WELE‘;Mr i Baller test 20  gal/min. with f,0fpMft drawdownatter . he

Was a surface seal provided? [J Yes [JNo To whatdepth? ... fL
Matorfal used in geal— . o, A

Did4 any strata contain unusable water? E] Yeg JxNo
Type of water? ‘ Depth of sirata
Method of gealing strata off i

(10) WATER LEVELS:
Static level '{8%
Arteslan pressure

it below land surface Date]() /_LLE;'ZSL

lbs. per _square lncn Date

Log Accep

tﬁz«/m ﬁamwmm FL # wS®

{Signed]

NAME ,ﬁteinman Rros..

G Artesian flaw g.p.m. Date
__NW % NE _lYeSeetton 33 T 235 2 ?F . Temperatira of water Was g chemlcal analysis made? {] Yes f§ No
Bearing and dislnpge from scctionror ‘s_ubd.ivision'_c_orfl_er_ e = = - — : = -
=S i e < (12 WHLY, TLOG: Diameter af well ___.... O ____ mm;
. e e | Depth drilled ] 20 1t Depth of completed well ] ()9
s S e Eemains D by o e, s of et 5 s e
- = siratumn pemnafrated, with at ledst ana entry fav aich change of lo‘rmdtion.
- == | Dirfinand grayif ™ RAL (oM |80 -
=3 TYPE OF WORK (check): Yatlow si1% 1 20
iw Weld(] Deepening {7 ‘Reconditioning [ Abandon [ fh‘Py cl ay 20 )
abandonment, describe material and procedure in Item 11, _Blnﬁ_cmmﬁa__packed_s_and_(_mica ) L2 55
1) PROPOSED USE (check): | (5) TYPEOF WELL: | ~ouras-sand with.a.frace of fina .
- check): ( : ( 1185 - 187 .
g omestic [ JIndustefal [ Munielpal [ fé:;‘;:’ g: ?g&n B _B]m_glmmcm_. 57 28
Irrigatlon [J Tes{ Well {) Other - [J Dug 0 Bored O JgBl.\l&vﬂilW g]_g,y__ 18 90
Grey silty clay 0 110
(6) CASING INSTALLED: Threaded [1 Welded (¥ Grey silty sapd 116 1120
B Dtam. trom .02t 0070210 s Qage 4250
._...N.S..,._.” Diam. from ..*_56‘_._ . to . —. b Gag ——
e DA, O e, b o 4% GOgR o -
(T) PERFORATIONS: Pestoratear N ves G
Type of perforator used,
BIZE of perforntions 1/8 in, by v ORI S =
............... perforations l';om - ft to 90 ; b2
— perforations from ¢t ta .
,,,,,,, perforations from it. to it
e cermmrrar e D@rforatons from L. o —£t,
_________ — perforations. from ft. to it
18) SCREENS: »  Well screen ingtafied  [1 Yes [ No
Manufacturer's Name ' .
(‘_Type -Model No.
Diam. ..o — Slot #lz€ e Set from it to 1t
Diam. ... Slot &2 e Set from 1t to ft | Work started Oatohar 1957 . Completed (Optaher 1957
3) CONSTRUCTION: (13) PUMP:
Was well gravel packed? [1Yes X1 No Sixe of gravel: ———e | Manufacturer's Name Jasnzzl ~
Gravel placed from 1t to ft Type: Jetb _HP. ] %‘ (

Well Drill er’s Statement.

Thls well was drilled wndexr my junschcf.mn and this report Is
true to the bcst ot my 1mowledge and belief,

(Person, firm, or corporation) (Type or primt)

Address15112. S.E. MelLonghlin-Mlwankie, Oree . __

Driller’s well number ’49-."1'7

(WQll Drillen)

Date JJ.J./?,/SZ .............. s 19

[Signed] ...

License No,

(USE ADDITIONAY, SHERTS I¥F NECESSARY}




GEIVED o

LAG $E
STATE OF OREGO /CT;LI% 7 ONOV 21984 0442§25a”

WATER WELL REP .
(as required by ORS 537.76 pLE}&éﬁ&

RESRHRCES: DEPT.

(1) OWNER:

(2) TYPE OF WORK (check):

Now Wen Deepening [ Reconditioning [J Abandon [1
If abandonment, deacribe material and procedurs in Item 12,

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

Rotary Air Driven

Roury Mud {1 Dug

(] Damestte @i O Municipal 0
Tharmal:

O Imgaton [ Withdrawal [J Reinjection [

(0351
. Piesometric  [J Grounding [ 'Text |

[ O . Bored
QCASING INSTALLED: Stce L _Plastic O

.(ﬂ-... Dmm. from .Y +

JON— Dum from

Threaded (1 Welded  Bem
Z.-.-mmZSZ_.m Gauge ... JZSQ_,..._<Q..
ft.to R, GOg e

.LINER INSTALLED: st R

SALEM-OREGON (forlofficial sear 1./

(10) LOCATION OF WELL by legal descri

Coun!y__C_LM_mmm_ﬂ__%___’ I Section _ &5 of

Township __.52.45____ , Range WM.
- (Township {u North or South} (Range s Bast or Wesl)

Tax t Dlock Subdivision

MAILING ADD OF WELL (or ne, address)
ﬁﬂ; %3 L?‘:; % %7/9446" _

(1 1) WATER LEVEL of COMPLETED WELL:

Depth at which water was firal found =5 a
Btatic level - O "t below land surface. Dato
Artesian pressure % Ybs, per aquara inch. Date
(12) WELL LOG: Diameter of well below casing ,.....,,...Q.Q.‘.m..‘._.._»_
Depth drilled =0 ft. Depth of completed well ¥ ¢ (0 f1

Formation: Describe color, texture, grain size and structure of materials; and show thicknass
and nature of each stratum and aquifer penetrated, with at least one entry for each change of
formation. Report each change in pmsmm of Static Water Level and indicats principal
water-bearing strata.

Threaded [ Welded " (] MATERIAL Fom | 'Te BWL
s’ Dizm, from ft-to ft. CAURE oo crrrommrscrmem Lt L g.g? oY o X 1 () l
Sy oy CL AN 12,
égdilgffngATION 8. hy Peroeated? [ Yes E}-‘l% CRAN  CLBY Z1luz
EEPRY CL xwmuc Y2 i1l

perforations from R to It _C_EMEMIE'D rA ?MEL. }"/

perforations from fi. to I KA n) | (03 \87

perforations from ft. to fi. G g E L Cl E\LSCNDME \ 8'7 232_

(7) SCREENS:

Woll sercen installed? [B9as O No

Maonufacturera Name ....... -BCQ.\:\J\E(\’L\

Type S ANMESS . STEGC ... Model No.
Diam. S X2

+

REMsn  CLANSTONE

.__&mumr*__,, . _RRAZIZ&S
N AYCAY) W/IROKmE S,

Slot Size. £ ALL... Set. oo 28&2 fr. mz,q ’__

DM, e e Slot Size Sef [rom i to f.

GRNNEL. | &8 [2aK] 205
: € 29 SIRGN

(8) WELL TESTS: Drawdowrll is amount water level is lowexed

below static level

Was a pump test wode? [ Ves lﬂdvr" I yos, by whom?

=1 4 SIINCH casing

gal./min. with . drawdown affer hra. : RE‘)C)\_]E Py 454::1«0( 3\ S ARCE \ I
Air teat ;Ov{_ gal./min. with drill atem a7 (Y & 2 hre
Bailer test yal./min. with ft. drawdown after hra. | . .
Artesian flow g.p.m. — - - T .
peraturs of water Depth artesian flow encountered f. > et f | ST -
c Data work started {I‘? ”/Ry’ /comple &/
(9) CONSTRUCTION: Special standards: ‘.Te: O No 3 Date well drilling machfie S0esd aff of wall /0/09 164/ )
Wel seal—Material used ... 252 MAG Y . : "
. \ (unbonded) Water Well Constructox Certification {(if applicable):
Well sealed from land surface t0 ..o & H . s .
Diameter of well bore 10 bottom of seal 10 \ i This well was constructed under my direct supervision. Materials uaed and
1ameter of wall bore 1o bottom of seal ..t b AN oo -~ information reported above are true to my best knowledgs and belief.
Diameter of well bore betow seal .. {2 ..., in.
Amount of sealing matarial % sacks [G—Pounds [J [Signed) - Date 19 e
How was cement grout placed? .. TR DAL : (bonded) Water Well Constructor Certlification:
Bond___ _ Tssued by:
{oumber) - (Surety Company Nanw)
& AL RuD)
Was pump inatalled? "Q"D"“'“"“"“"‘_m" _,'HP Dupth 5 ﬁ" el of Type oc priut nate bf Water Well Goostruciac)
Wasadriveshoeused? Bx& [INo  Plugs... .. - Size: location <. i
Did any strata contain unusable watar?. [ Yes [ No
Type of Water? " depth of strata
Method of sealing strata off . .
Was well gravel packed? L Yes [B90 T T e ——
Gravdl placed from L35 7, ——— ft.

NOTICE TO WATER WELL CONSTRUCTOR

"“The original and first copy of thls roport
xre to be Nled with the

WATER RESOURCES DEPARTMENT, gP*46886-690
SALEM, ORBGON 57310
wﬂhm 30 days from the dats of well cornpletion.




Zw

NECEIVE

ORIGINAL

gg;ﬁﬂ mam].,l,h U . ER WELL DRILLERS REPOET | Do Not steidyret: xo. S 33 PUT)

- ate w X ) /

v SALEM. ORE DV 16 1955 -STW(@LA C PR ate Bermit No. 2/, _/\
) OWNEILb | A ‘:““"““tt“ ‘ ) WELL TESTS: f}

Route #3

1438

a pump test made? [] Yes (X No If yes, by whom?
gal./mia. with

1t. draw down affer

" » ~ .o » '

W (2) LOCATION OF WELL: e T Y o O
county Glackamas 0‘.”“5""’ “‘i{_‘be}f-'{f B et g ‘Shut-in pressure _..Au'_,.. J& per” Sq’uare inch. T
R.T.D. Xo. _ G=taale® (it Baler test ... LA o gD, With = " 0" 3¢ arawdown
Bearing and distance from section or ‘“bdh’mon corner : Temperature of wafor Was a Shemical apalysis made? [1 Yex ¥ No

- I i ] — | Was electric log made of well? T} Tez XINo A
Hﬁl eﬁto_uh_hnuss_ﬂn_laﬁ4_—* (11) WELL LOG:

- Diameter of weil, ,...a..b._... inchea.

— D . ’

(3) TYPE OF WORK (check): Tatal depth 429_ {t. Dapth of completed well 4_9 £t

New well 1§ Recond{tioning [7]
andonment, deseribe material and procedure in Item 11.

Deepening D Abandon [}

' teld: ) 3 3 o . draw er " hrs, -
m = W T A - T ol

TR -

Yormation: Describs b co!or character sze 6f material and atructum, and R
show thickness of aquifers and the kind and nature of the material in each
stratum penetraled, with at least one eniry Jor edch changs of formation.

Domestic & Industrial [ Munlclpal [J 1‘;0’35;17 ! = ( " _Pa w T o
Irrigation [] TestWell [] Other  [J Dﬁ‘; S g 100 " 172 " Dark brown clay o
r 172" 327 " Blue olay - ; -
= ’ CASING INSTALLED: If gravel packed 327 " 3585 " _Brown & gréen clay
readed & Welded (O ” tl_o-v- _g_‘aokjd bl&’(;k Band
%2 & De mpoge soft roo
FROM () £t to 354 1t 6 Diam, 5/] m %’{agoexsfr hftm ] :ﬁf? 2006 = 3’18 00 p '.?.ay
— L n b ”» " " Ei l 8 s 28
e & - 1 ' ner- SRt 428 Paokea black sand (bottom
n - R " ¥ i} i two feet looge sanéU )
S N5 ol o .
Type and slze of shoe or well ridy 1 Size of gravel: - P q o
‘escribe Jolnt fhraadad lﬁ&?ﬂ Bl s o oS ~ = o —r -
= (7) PERFORATIONS: ¥ § T"l - _:
%ot perforatar used . = " T "~ )
'§fz¥  of perforations . Iiﬁ_', Jength, by 1= g o = -
| FROM ft. to .7 7 " Hert pér foot” i¥o. ot rows E - -
” " W R T ey g S T = = .
B T YR T W s S o B - - ~ -.T'
- i\‘ " T o =P . @ W n " T ==
SCRLENS: i s o o 5 = = BN
Giva Mm\ﬁacturer ] Name. Mode] No zmd Slze - - ’ " i v e :
!g CONSTRUCTION: a It O = . o
‘Was & surface sanitary seal provided? [X¥es [0 No To what dep P ~ -~ .. _
Were any strata sealed &Eﬂinnt polluﬂoh"‘ﬁ‘!eﬂ 1 Wo ™ Ground elevation at well gite .. Abont 1 55 {cet above mesan sea level, h
If yes, note depth of x ltrata £ ! Work started ¢ F Complated T
T mew yq0 " wu FRCETEAETS ——— | Workwrted_mapt 10 B 65 Comleet 0ot , 29 Wh5
;A e h e B E = Well Driller's Statement:
TR = This well wag drilled under my jurisdiction and this report is
METHOD O¥ smm(; M “%fie e A0 - | true to the best of my knowledge and belief.
¥ &) WATER LEVELS: NAME W '
111 [s) T
Depth at which water was Mt [ound ‘ A.2'6 = __f};_ (Terson, r corporadon (Typed or printed)
Stanaing level befora perforating ¢ o~ " =~ PG 'ft’| Address 3710 3,E. Bookwood Ave Fortland
- Standing level aftar perlornt;nr RS e MR it T | Driller’s well ‘number r‘i 22 0135
Log Accepted by: [Signed] ... AR
[Signed] : Dated a e (vell Driiter)
L D b B R Licegse ¥o. . Gf . .. — Dated ..38p4- 16— 1 18.55




-

- \v

'STATE OF OREGON

WATER WELL REPORT

{as requlred by ORS 537.765)

CLAC

g787

WATER RESOURCES DEPT. (START CARD) 4 H=28100 £

ke

AUG -

i Y o id : : 5 T

7 1992 Zé/lzeygiEQ%L

(1) OWNER:

EM,
Wdl Number_. 15~ ﬂ(‘

H
Fzg) LgCATION OF WELL by legal description:

Ol Thermat " [ Irgcchon

L] omer

{8) BORE HOLE CONSTRUCTION: . i
Special Constrxction approval {3 Yes H No De;_:th of Complated Weil 214 R

Neme Marwvin A./Shirley HMclIntash Connty_Clackamergimde Longitude.

Address 14130 S, Donovan Road X % Township_2~ 5 Nor§ Range__ 2—E E or W. WM.
City Oregon. Ciltv, . Sue OR Zip 97045 Section __ 33 - 1 % NW o

{2) TYPE OF WORK; Tx Lot P1100 pp _ Block_ __Subdivision
T%ew Well [ Deepen [ Reconditos [ Abandon Street Address of Well {or nearest address) 24130 S. Donovan
(3) DRILL METHOD: : RoAad ., Oregon City, OR 97045

O Rotary Air [ Rotary Mud ™~ EXCable (10) STATIC WATER LEVEL:

] other ' g 25 13 R. below land surface. | . Date 1/30/92 .
4) PROPOSED USE: e Ariesian pressurc T, per square inch.  Date .
F*omestic ~ (1 Commumty O inovsti £ Irrigation (I) WATER BEARING ZONES

Depth at whxch water was first found 199 feet T

Explosives used [ ves PPo 'I‘ypc_ __Amaumt_ From To T Estimated Flow Rate SWL
HOLE T 199 feet 208 -feet 50 gom {1136
Diameter From To Materdal From To  |sacks or Yaunds
inn M 32| Bentonitd O 25 |22 sacks 2
6" 32214 .
(12) WELL LOG: -
Ground clevation
How was seal placed: Method 3 A 'LI8 ¢ Op E]E ,
Eome, BENtonite R P RC Material From | To | SWL
Backfll placed from_25_ R0 32 'R Matérial tiel’l tO“l te Clay; brown- : 32
Gravel placed from____ ft o f. . Size of gravel |1 Clave silty Dbrown . 1 32¢ 91
(6) CASING/LINER: Clav: qray . . . 91! 94
Diameter  From o . Gauge Lsm " Plastle Welded Threaded | | Sandstone+ hrown 941107
Casing_ 6" +1 204.250 X [O ' [& [ -|[clay; qray - 1071128
O O .0 "0 ™™|sapd and qravel. brown 28(141
O 0O 'O _.0O-.. ({|Sand: gray - . - 1411147
: O .0 . .08. O =lciay: biue - 14716
Liner: _ 5" 198 203.250 X O =X O,  |lclay: gravy . o 1661199
. 5" 208 214.250 % O« &F - O Sand; coarse and pea. qravpl:
Final location of shoe(s) 204 Ffeet . 2 &= black e . 1992081136
{7) PERFORATIONS/ SCBEENS ; ? Clav: brown - : 208] 214
[ perforations Method i e .
B screens Type _TgLem_cgm %wnaxi@_l_@e_sg-
Stot Tdcpipe  ° teel
From To stze  Number Dimmeier stze Casing Liner
203 | 208 | 20 L 5 |
... e -
L0
e B
0.6 :
(8) WELL TESTS: Minimum test{ng time is 1 hour .
¢ . 3 Date sarted_1/23/32 - Completed _1/30/92
[ Pump AR mailer O ax . D Areslan | (unbonded) Water Well Constructor Cextification:
I cartify that the work 1 perforted 'on ihé construction, alteration, or abandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oragon well construction standards, Materials
3 . used and information repbricd above are truc to my best knowledge and belief.
S0_gnm 15 feet L Ronald F. McConnell, dba
Stelnman Bros. Drllling Co WWC Number
Signed Date
< (bonded) Water Well Constructor Certification:
Temperature of Water ﬁ__ Depth Artesian Flow R)uud I accept responsibility for the construction, alteration, or abandenment work per-
Was & water analysis done? DR By whom R 3a.7 forrpcd o this well. during the eons'tmch'on dates reported above. All work performed
Did g sorati ssmmiela. vl ot sultable for hmc Nded nse? El Too I dc " - during this time is in compliance with Orepon well construction staadards. This repon

(a sany 13 Muddy (] odor [ colored D Other

Depth of surata:

is true 1o, best of my kpgwledge and pelief,
WIVC Number

Signed Dm7/31 92

ORIGINAL & FIRST COPY - WATER RESOURCES DEPA{(I'MENT

~SECOND CorvE @B&S‘Eﬂfdoa F‘ﬁ ‘rﬁﬁiﬂ‘ééﬁ CUSTOMER 9809C 1075}

- 2l 1=




STATE OF OREGON
WATER WELL REPOR

(as required by ORS 337.785)

AUG 23 1391

}
ATER RESOURCES DEPT.
SALEM, OREGON ~

(START CARD) #

(1) OWNER: Well Number: — | (9) LOCATION OF WELL by legal description: '
Nawe Gabe Stark C‘uun[\<ma_5 Lazuude S — Lnnguude /
Address 3§02 SE 66tp‘ - - Tow m:h)p._—z_s___ NoxS. Ranxeg__lE_,,,‘_Enr W.WM.
City Portland Sme QR Zie 97206  Section 33 SW, SW o,
(2 TYPE OF WORK: Tax Lot 200 4, Bluck Subdivision_ ______
& New WellL _ D _Du’.pen ' D Recondition ! D Abandon o Street Address of Well (or naarest add@lmw_
{3) DRILL METHOD _ Oregon City, OR
X Ratary Air . [ Rotary Mud O cable (10) STATIC WATER LEVEL:
T3 Other i ~ o = agts B 2> 30 1. helow l.n;;gisurf&ce. Date 8/1 1
(4) PROPOSED USE: Artestan pressure i Ib. per square inch. Date
X Domestic O communny 1 Txi(viém‘a't' D l}r—kj(annn (11) WATER BEARING ZONES: ]
{ Theamnal O mfection [ Other b e y i i 30
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found
Special Constructin approval - Yes  No Depth of Completed \Vell F_,l_oé i | | From To Estimated Flyw Rate___j SWL
Yer Nu 30 43 & gpm 30
Explosivesued T [ Twpe 77 " 77 Tamaim 62 81 4 gpm T
HOLE SEAL Amount ) '
Diamcter From Ta Material From To sacks or pounds
10 01103 !Cement Q 19 8 aks - -
6 110312501Dri1] cutt ng (12) WELL LOG: ~ Gmund elevation
T J.QB 250 Material From To SWL/
. Brown clay w/rock fragments 0 1
s wa sea! placed: Metbid D A D B [X 1 D n D E ¥ Gray kax black basalt 11 18
O orher - Firm brown clay & ‘brkn basalt 18 3q
Havkfill placed from 103 10290 1 MaterislRrill eontting raken brown hasalf 0 4]
ﬂ'-nn'elp\accdfmm_l.g_.._.ﬂ.tu,_lm_,ﬁ:.: \Lzenfumwl_léé_jm_ Gray si ]I;! el ay. - : 43 .
(6) CASING/LINER: . ' Gray brown wlay 621 8
Diameter From To Gauge|Steel Plastic Welded Threaded Elue cravy clav ” 81 11
Cosine 6| 1 | 201250 | ® O O B |lgray clay 116|157
6 20 1103480 | O @& ! 0 Dark gray clay 1531 17
. O g U -{[Firm gray asandatone 175] ‘18
a o 1 P Gray & hlue gray c,lavs:rnnp 188) 207
Liner: Q' 3 3 .D- o {irm gray clay 205 24
N 0 [Pt R Firm gray brown clay 2811 25(
Fing) location of shoei s ~S . )
(7) PERFORATIONS/SCREENS: = - .
X perforations Method __S3w Cut iy 3 Well completed A% 103 ft
O Screens R "Material - = 'S5
Slot Telofpipe
From To size Number Diamet_er size Casing  Liner |- . ]
20| 8ol 1/4] =80 - Xy -0 . "
80 100} 1/4) &0 ' I e - .
) i} : S of e - I - ,
. - D | EI. o .
— O O Dete started ___113.[_]_1,!9_1 —— —Lompleted __Q&LIJ,LQJ__
— . : 2 o D {unbonded) Water Well Constructor Certification:
(8) WELL TESTS: Minimum testing time is 1 hour | I certify that the work T performed on the construction, alteration, o
0 Xl g 0] & Flawing abandonment of this well iz in compliance with Oregon well constructios
Purmp Bailer i hatetivn standards. Materials used and mformatmn reported ahove ave true to my bes
Yield galymin Drawdown Drill stem nt Time | . ]"NOWledgE and belief. ST .
£ = . ' WWGC Number _1492
ERET N 103 2w it : Pate 08/16791
(bonded) Water Well Construc(( Certification: '
Temperature of water 54°F Dvpth Artasihn Pl Fooand = 1 aceapt responmbllxty for the construction, alteration, or abandonmen

Gﬁe: By wimm
Did sny strata contein water not suitable foor intended use? D Tuolmle
[0 saty 0 Muddy O 0dar OJ Cnlmvd,_ 3 other

Depth of strata:

Was a water analysis done?

work performed on this well during the construction dates reported above. al
work performed during thls time i3 in compliance with Oregon wel
construction standards. Teport is true to the best of my Enowledge anc
elief. WWC Number _3265~
— Date

Signed

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT

SECOND COPY - céxstrdicTOR

THIRD COPY - CUSTOMER 9809C 372




B T R O X7 T ST U RN RPN

e o KECE] Vv EﬁTEB werr rerdbE G E I V ED -

< Hled with the

- STATE OF OREGON » State Well No.
STAFE ENGINEER, SALEM, OREGO DQJE 31974 P I p—— DEC3 1973
within 30 days from the dat§ [State Permit N
of well complelion. TATE ENGINEER Wi 3 °
& OR 4
(1) OWNER: LOCATION OF WELL:
Name RiemdEn o J/EN/’»//A He rAM v1§ Driller's well number
Address (476 /— f—fﬁv 2 pe E’ {Pl? 0\5. 1% Section
- L Bearing snd distance from sectfon or 1uhd_l'vlslgn “torner ’ : ‘
(2) TYPE OF WORK (check): T T TEn
New Well [@~  Deepening J Recondltioning [] Absandon [J i N = R
, @ ib terfal and dure {n It 12.
b  Lebandonment describe matersl mnd procecuren Tem (11) WATER LEVEL: Completed well.
.
(3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth st which water was first found 346 o
Ici:g;:y g/?::&? g 1 Domastio [éf Yadustrial O Munleipal (I, | Statie Tavel /3  ._ ﬁ belu\LI&nd aurlace Datel /‘{os( ?'f )
- Duz 0 Bored [0 . | Irigalion [ Test Well [J Other = [ | artesion pressuxe ' " Ibs. per square mch. Date .
.) ff?ASING INSTAL;ED. Tn‘:zez;;ed 1 Welded g{ (12) WELL LOG:  Diapeter of well below casing _é_ o
=27 DiRm oM i & to .d . Gage ..&.2. Depth drilled Z/D ft. Depth of completed well 4 C ft.
- 5 _# Dlam. trom 2 #tp .. X # Guge. / f(
. ] h Formalion: Describe color, texture, graln size and structure of materials;
e Diam. from . - it to #. Gage -——c——u. | and show thicknegs and nature of each stratum and aquifer penefrated,
: with at least one entry for each change of formation, Report each changa in
.; PERFORATIONS: Perforatedt [F¥Yes [ No position of Static Water Level and indicate principal water-bearing strata.
- Type of perforator used ) .Jlaun AN 2= T ; . MATERIAL From To WL
0f perforalions ;/:7 in. by L n. _ . Jﬂaww Cap ¥V ) 5
\ - perforations from - $47 . to ‘(‘f i il 5 Bt B CMY. 5 | xé
- e m v e PEMEOTAMONE from ft. to = dd. @/ﬂ L(EL— J ¢ ~o
[ — perforations from ) ft. to ft,
(7) SCREENS: Well screen Installed? [] Yes P No
- Manufacturer’s Name . _h
Type Model No., _____ coo . r i : . -
Diam. ... Slot size _.____.'Set fram SR (B - S, ft. -
Diem. .. Slot xire ....____ Set from ... S o S 7. 5 »
. Drawdown iz nt water level is - =
(8) WELL TESTS: L m@?ﬁ&%owﬁ"&‘x’c lcytfl g .
Wuﬁr!p‘{@t made? [ Yeaﬁ}lo If yes, by whomy ] i
» Yied: R gal./mis, with g;? ft. drawdown after J hrs : - . N
O i Aesr e -
. Ll &
-' Ealler tast gal./min. with ft. drawdown affer hrs. ' - '
i = g —-1. - T‘?.‘- > - 3 - T e ~ ¢ Sy % —S T -
Artesian flow _gpam,
I_.&f&iture ol wateL @Depm artesian flow encountered ... #. Work started ,{/,“, .2 13 ]]'Completed /(/p]/ 2 "’ 197Z .
. : in
S (9) CONSTRUCTION: Date well drilling machine moved off of well 4 /5y 2 w77 '
Well seal—Material used ‘.._-..._,.,.__;ﬁém.lfa.«ﬁ_é-_’;fﬁ .......... gl D._{.‘.,“'“RM’."‘M’_“’ Operator’s Certification:
. .7 “" This well was tructed under my direct supervision
Wel sealed trom land surface o e : ft. | Materials used and ormation reported sbove are irue to my
5 Dfameter of well bore 1o bottom of neal ... F ... n. . .~ | hest X
Diameter of well bore below seal ... & . . [Signed ” <. Dale ’_VQ‘/, -182.2
Number of sacks of cement used in well seal e Backs " "n‘ Mﬂ;“:e ;’;"“oﬂ N 5 /
Number of sacks of bentonite used in well /genl T__,Q.___V__._;w.-.." sacks Dr g Machine’ Operator’s License No. "'“{9‘2 """"""""""
Brand of b ALY G- ls
- rand name entonite Water Well Contractor’s Certlfication:
Number of pounds of bantnniile pu‘ 100 gnuons . .
te 5 =¥ This well was drilled under my Jurisdiction and thix report is
of water ~—~~7 o - Tasied Il 1 oetie T tbe best of my knowledgo ‘snd /muelﬁ Co
% Was & drive shoe used? / ¥ea []No:_ ugs . Size: location .t | o _ j} ‘ff/f we‘{ % \1 IS
Did any strata contain unusable water? [J Yes Jﬁ No (Perxou. firm or corporatfon) D 7vx prfal)
PSS oo SRR .
Type of water? " depth of strata L _Address %j.-féd &71 _ﬂ_f?/[’f Alc¢
Method o!‘sea]ing gsirata 01!: ._.,_;‘ ez 5T e . [Sl,g'ned] 7 e g ﬂ_ 1t ﬂ
- Was well gravel packed? [] Yes &No Sive of gravel: .. ... ... ater Contractor)
Gravel placed from ... __.___ _.—_CL {0 .. S 3 & Contractor 8 License No 5 7 7. Date ..... [ , 10
(USE ADDITIONAY, SHEETS IF NECESSARY) . AP45656-119
e - & ke .




Appendix B \




APPENDIX B

WELL NO. 1 GEOPHYSICAL LOGS

Golder Associates



WELL NO. 1 GEOPHYSICAL LOGS
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Legend —— Borehole Diameter FIGURE B-1: caliper Log of Well No. 1

Montgomary Watson
CLACKAMAS RIVER ASR STUDY/OR

993-1586.003, 09-07-99,
V:\enviros\project\993-1586\geophys\clack.xls
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Fluid Resistivity (Ohm m)
______ : : FIGURE B-2: Fluid Resistivity Log Well
Legend Pno‘r to Pum;?mg No. 1
During Pumping (100 gpm) Montgomary Watson

CLACKAMAS RIVER ASR STUDY/OR

993-1586.003, 03-07-99,
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MONTGOMERY WATSON WATER QUALITY MEMORANDUM



M EMORANDUM '

@ MONTGOMERY WATSON

FINDINGS OF WATER QUALITY INVESTIGATIONS

This memorandum presents results of water quality testing performed on waters pertinent to the
Clackamas River Water (CRW) ASR system including water from the Columbia River Basalt
Aquifer and waters from the potential sources of injection water. The object of the water quality
sampling was to characterize ambient groundwater quality and evaluate compatibility between
groundwater and recharge water. To evaluate ambient water quality conditions in the basalt
aquifer, data was collected from the following three sources:

Historical data from Clairmont Well No. 1 (CRW-1)

Historical data from Rossman Landfill MontoringWell No. 1

Recent data collected as part of an initial ASR feasibility investigation from CRW-1 and four
additional nearby wells drawing water from the same aquifer.

Injection water for the ASR system could potentially come from one of three different water
treatment plants in the region: Clackamas River WTP, South Fork Water Board WTP and North
Clackamas WTP. Historical finished water quality data was collected from each of these three
plants to characterize the injection water.

Historical Water Quality Data in the Columbia Basalt Aquifer

Historical water quality data was obtained from CRW and ODEQ for CRW-1 and the Rossman
Landfill Monitoring Well #1 (MW1), respectively. The Rossman well is the only monitoring
well at the closed landfill that penetrates into the Columbia Basalt aquifer. No other historical
water quality data from other wells in the aquifer were identified. The period of record for
CRW-1 extends from 1973 to 1999 and 1981 to 1997 for MW1; both wells were sampled
intermittently throughout their respective record period. Tables 1 and 2 summarize the available
historical water quality data for the two wells.

General Mineral Quality. Historically, TDS levels in MW1 have remained relatively stable
ranging from 310 to 365 mg/L.. Most of the TDS is comprised of sodium and chloride. TDS
levels in CW1 have ranged from 420 to 710 mg/L and again, is largely comprised of sodium and
chloride.

Cyanide was detected in one sample at MW1 in 1988 at 0.07mg/L (MCL = 0.2 mg/L).

Metals. Historical iron concentrations at MW1 and CW1 are similar and are generally below the
MCL of 0.3 mg/L. Manganese levels are generally above the MCL of 0.05 mg/L at MW1 and
are generally slightly above the MCL at CW1. Trace levels of barium and selenium have been
detected at CRW1 while trace levels of zinc were detected at MW1.



Organics (SOCs and VOCs). No organics were detected at MW1 over the period of record
although only one set of complete VOC analyses have been performed. At CW],
tetracholorethene (PCE) was detected twice at 0.0006 and 0.00078 mg/L.. No other organics
other than THM species were detected at CRW1.

Radionuclides. No historical data for radon is available for MW1 or CWI1. In a single sample,
gross alpha was measured at 4 pCi/L at CRW1.

Recent Water Quality Results

During the initial feasibility study, well log data was obtained from Oregon Department of
Environmental Quality (ODEQ) to identify wells within a two mile radius of CRW-1 that
‘withdraw water from the basalt aquifer. Though a number of wells were identified, only four
wells were currently in operation and accessible for sampling (see Table 3). A single set of
water quality samples were collected from each of the wells listed and analyzed for general water
quality parameters and volatile organic contaminants (VOCs). The purpose of this sampling was
to evaluate spatial variability in general water quality parameters and to identify the presence of
any VOCs, in particular, TCE which had been detected previously in CRW-1.

Table 3
Local Columbia River Basalt Aquifer Wells Sampled During Feasibility Study
Depth to

Well Name Year Drilled | Diameter (in) | Depth (ft) Water (ft)
Senior High School 1976 8 544 236
Odgen Middle School 1965 16 578 165
Lonestar 1966 8 248 13
16200 Oak Tree Terrace 1977 6 455 410
Clairmont Well #1 1973 16 560 20

In addition to sampling at nearby wells, two sets of samples were collected from CRW-1 during
the initial feasibility study. The first set of samples collected approximatley 1 hour after
initiating a 24 hour drawdown test and the second set was collected at the end of the 24-hour test.
Samples were analyzed for the full sweep of contaminants as required under the Oregon
Administrative Rules (OAR) for ASR. All samples were collected by Montgomery Watson and
Golder staff and analyzed by Mongomery Watson Laboratories. Procedures employed for
collecting and handling water quality samples are included in Appendix A. Results of all
sampling are shown in Table 4

General Mineral Quality. Mineral levels in each of the wells are relatively high and well above
levels in the Clackamas River. Levels of TDS in the two school wells were substantially higher
than the other three wells ranging from 900 to 1,000 mg/L. The distribution of the types of
minerals in each of the wells varied significantly as well. The two school wells and the Lonestar
well contained a significant amount of hardness while the Oak Tree Terrace well contained no
hardness. Chloride levels comprised approximately one-half the total dissolved solids in the the



two school wells while only one-third the total in the CRW1. The variation in mineral levels
suggests significant variability in aquifer characteristics in the region.

Metals. Three of the five wells contained levels of iron exceeding the MCL of 0.3 mg/L. The
Lonestar well contained high levels of both iron and manganese. No other metals were measured
at levels of concern.

Organics (SOCs and VOCs). No VOCs were detected in any of the samples except for a trace
amount of tetracholorethene (TCE) in the Test 1 sample from CRWI1. The reported level of
0.0006 mg/L is below the MCL of 0.005 mg/L.

Radionuclides. Radon is commonly found in the local basalt aquifers and was detected at 220
to 260 pCi/L in Test 1 and Test 2 samples collected at CRW1.

Packer Testing

Subsequent to the initial testing, follow-up water quality testing was conducted during the Packer
Testing to compare water quality in the lower and upper portions of the well (above and below
the packer). The packer was set at approximately 415 foot elevation. Samples from the upper
and lower portions of the well were analyzed for general water quality paramters and VOCs, but
not the full sweep of regulated contaminants (Results also in Table 4). General water quality
results indicated that the upper region of the aquifer contains significantly lower mineral levels
than the lower portion. TDS levels in the upper zone were 330 mg/L. above 415 feet and 600
mg/L below 425 feet. In general, levels of individual minerals were approximately twice as high
in the lower zone than in the upper zone. Unlike the earlier testing, no VOCs were detected in
either the lower or upper portion of the aquifer.

Based on hydrogeological test results, the well will be reconstructed to isolate the lower zone
(i-e. exclude the upper zone) for storage and recovery of recharged water; in spite of the lower
mineral quality of water in this portion of the aquifer. Thus the water quality results from the
lower portion of the well, most represent the water quality of the receiving aquifer for future
ASR testing.

Injection Water Quality

CRW-1 is located in the southern portion of the CRW distribution system (CRW South) but is
not served by the CRW WTP. Instead, water in this region is served by the South Fork WTP
(water purchased by CRW). Eventually, CRW would like to provide their own water to CRW
South and are in the planning process to construct additional distribution system transmission
mains to service the area. New transmission would allow water from either the CRW or
Clackamas County Water Commission WTPs into the area of the well. Thus, each of these three
local WTPs were considered potential sources of injection water for the CRW ASR program:

Clackamas River Water WTP (CRW WTP) — Direct Filtration
South Fork Water Board WTP (SFWB WTP) — Conventional Filtration
Clackamas County Water Commission WTP (CCWC STP) — Slow Sand Filtration



All three of the plants treat Clackamas River water. The Clackamas River watershed is generally
a sparsely populated and heavily forested with little agricultural activity. Thus, there are
currently few sources of potential contaminants in the watershed.

Each of the three WTPs conduct finished water quality sampling for the complete list of
constituents required under the Safe Drinking Water Act. A summary of water quality results for
each plant is presented in Table 5. As shown in the table, pesticides, herbicides and other
organic chemicals have not been found in treated water from any of the three supplies. The
water is also low in naturally-occurring organic material as reflected by the low levels of
disinfection by-products in the distribution system, in spite of residual disinfection with free
chlorine; maximum values for trihaolmethanes and haloacetic acids were 60ug/L and 36ug/L,
respectively. In all cases, no potential injection water contained any constituent concentrated
above 50% of the MCLs established under OAR requirements. Use of any aforementioned
waters for ASR purposes would not require a pretreatment process.

Based on the treated water quality data from each of the three plants, no constituent has been
detected at levels above 50% of the corresponding MCL. Thus all three of the proposed source
waters for injection meet OAR standards and no additional treatment is required prior to
injection.
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Table 1
CRW!1 Historical Water Quality Data
Drinking Water Standards CRWI CRW1 CRW1 CRW1 CRWI1 CRW1 CRW1
MCL B (
Parameter Units Primary | Secondary 06127773 | 08/01/77 | 09/14/84 06/15/87 |  08/03/87 09/02/87 11/01/88
Conventional Parameters |
pH 685 78 s | ]
Total Dissolved Solids mg/L 500 ss6 | 70 | ]
Turbidity NTU 0.5 <1 . 041 | |
Chloride mg/L 250 188 | 266 | 185 144 I
Nitrate mgN/L 10 <0.02 [ <01 0.14 ]
Nitrite mgN/L 1 s <04 | T
| Total nitrate and nitrite mgN/L 10 J | <005 | |
Sulfate me/L 250 | o3 <1 o T
Fluoride (free) me/L 4 2 0.93 0.75 0.822 0.67 oL |
MBAS (Surfactants) mg/L 0.5 <0.05
| Total Alkalinity mg/L 146 140 A’
Carbonate Alkalinity mg/L 0 'S
Hydroxide Alkalinity mg/L 0.0
Bicarbonate Alkalinity mg/L 146 140
Total Phosphorus (as P) mg/L
Color ACU 15 <5 <5 |
B Corrosivity - Non-Corrosive
Odor TON 3
Metals
Aluminum mg/L 0.05-0.2
Antimony mg/L 0.006 L
Arsenic mg/L 0.05 <0.002 <0.001 <0.010 <0.010
Barium me/L 2 <02 | <02 <0.05 T
Beryllium mg/L 0.004
Cadmium mg/L <0.001 <0.005 <0.005
Calcium mg/L 51 64 |
Chromium mg/L 0.1 <0.05 <0.001 <0.005 |
Copper mg/L 1.3 I <0.05 §
Cyanide mg/L 02 ] I
Iron me/L 03 T 028 0.44 0.25 I T
Lead mgL  fo.o1s | oos <001 | 0071 | <0010 N ]
Magnesium mg/L 6.5 8.5 | o _| o B 1
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Table 1
CRW1 Historical Water Quality Data
| |
L Drinking Water Standards CRW1 CRW1 CRW! | CRWI CRW1 CRW1 | CRWI
MCL ] | ]

Parameter Units Primary Secondary 06/27/73 08/01/77 09/14/84 06/15/87 08/03/87 09/02/87 | 11/01/88

| Manganese mg/L 0.05 003 0.05 e | N
Mercury mg/L 0002 | 00502 <0.0005 0.0006 00006 |
Nickel mg/L ] T
Potassium mg/L | 1§ I
Selenium mg/L 005 | | <0001 0004 | <0005
Silica (Si02) mg/L 68 | 605 J‘ |
Silver mg/L 0.05 0.1 <0.05 <0.010 | <0.005
Sodium mg/L - i 125 | 130 496
Thallium mg/L 13 = :

 Total Hardness mg/L-CaCO3 . ”} 19 | ;

Zinc mg/L T <005 =

Radionuclides s £
Gross Alpha pCilL 15 = o "

Organics g 2 F o
Benzene mg/L 0.005 | ND
Carbon tetrachloride mJL 0.005 ’ - ND
Chlorobenzene mg/L - 7 hi ND
1,2-Dichlorobenzene mg/L =t 0.6 i . [ ND
1,4-Dichlorobenzene mg/L 0.075 | ND
1,2-Dichloroethane mg/L 0.075 + @
1,1-Dichloroethene mg/L 50 ND
cis-1,2-Dichloroethene mg/L 0.07 |8 ND
trans-1,2-Dichloroethene mg/L 0.1 | | ND
Dichloromethane mg/L 0.005 i ND
1,2-Dichloropropane mg/L 20000 ‘ ' ‘ ND |
Ethylbenzene mg/L 0.7 l 1 | ND
Styrene mg/L 0.1 i | | | ND
Tetrachloroethene (PCE) mg/L 0.005 ‘ | f BT
Toluene mg/L I I N ND
1,2,4-Trichlorobenzene mg/L 0.07 3 ~ - o . N N e | ND
1.1,1-Trichloroethane meg/L 02 . N ND |
1.1,2-Trichloroethane mg/L 0005 | B | D D N T
Trichloroethene (TCE) mg/L 0.005 B | 0.00078
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Table 1
CRW!1 Historical Water Quality Data
Drinking Water Standards CRW1 CRW1 CRW1 CRW1 CRW1 CRW1 CRw1
MCL
Parameter Units Primary Secondary 06/27/73 08/01/77 09/14/84 06/15/87 08/03/87 09/02/87 11/01/88
Vinyl chloride mg/L 0.002 e B 3 ND
Xylene (Total) me/L 10 T i T "N |
Eﬁnobenzene mg/L ) - ND
Bromodichloromethane mg/L 0.1 | N ND
Bromoform mg/L 0.1 [ | ND
Bromomethane mg/L k| . NB o
Chloroethane mg/L - [ ND_
Chloroform mg/L i r . ND
Chloromethane mg/L | ND |
2-Chlorotoluene mg/L ND
4-Chlorotoluene mg/L | ND
Dibromochloromethane mg/L - T AN e K _Tﬂ)
Dibromomethane mg/L 0.1 4 ND -
1,3-Dichlorobenzene mg/L Nos o | E ND
1,1-Dichloroethane mg/L d Pl 2y _ | ND
1,3-Dichloropropane mg/L ND
Organics (continued) I
2,2-Dichloropropane mg/L ND
1,1-Dichloropropene mg/L . ND
1,3-Dichloropropene mg/L i ND
1,1,1,2-Tetrachloroethane mg/L ND
1,1,2,2-Tetrachloroethane mg/L ND
1,2,3-Trichloropropane mg/L 02 ND
EDB (Ethylene dibromide) mg/L 0.00005 ND
DBCP mg/L 0.0002 | ND
Hexachlorocyclopentadiene mg/L 0.05 |
Polychlorinated Biphenyls mg/L ! )
24D mg/L 0.07 <0.05 '
wDa]apon mg/L 0.2 | -
Dicamba mg/L T ___:
Dinoseb mg/L 0.007 ' ] -
Pentachlorophenol mg/L 0.001 - L ]
Picloram mg/L 0.5 | I i v = = = FEN—
2,4,5-TP (Silvex) mg/L 005 | <0.005 | ‘
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Table 1
CRW1 Historical Water Quality Data
Drlnking Water Standards CRWI1 CRW1 CRW1 CRW1 CRW1 CRWI1 CRWI1
MCL

Parameter Units Primary Secondary 0627773 08/01/77 09/14/84 06/15/87 08/03/87 09/02/87 & 11/01/88
Alachlor mg/L 0.002 [
Aldrin mg/L B T : . _j
Atrazine mg/L 0.003 | ‘ | f
Benzo(a)pyrene mg/L 0.0002 ' 7]
Butachlor mg/L T ”t_______ N | ]
Chlordane mg/L 0.002 \
Di(2-ethylhexyl)adipate mg/L 0.4 e o I
Di(2-ethylhexyl)phthalate mg/L 0.006
Dieldrin mg/L 0.2
Endrin mg/L 0.002 | <0.0001
Heptachlor mg/L 0.0004 | ,
Heptachlor epoxide mg/L 0.0002 ! { .
Hexachlorobenzene mg/L 0.001 | 7 J (Y |
Lindane (gamma-BHC) mg/L 0.0002 | <0.002 |
Methoxychlor mg/L U R <005 |
Metolachlor mg/L R ) | B
Metribuzin mg/L L r 7
Propachlor mg/L i )
Simazine mg/L 0004 | ey 1 . )
Toxaphene mg/L 0.003 <0.002 ‘
Aldicarb mg/L
Aldicarb sulfone mg/L . - - J

Organics (continued) |
Aldicarb sulfoxide mg/L ] ~ I s ' i 7]
Carbaryl mg/L , '
Carbofuran mg/L 0.04 o /j | | o i
3-Hydroxycarbofuran mg/L | N | |
Methomyl mg/L | | |~ ]
Oxamyl (Vydate) mg/L 0.2 - B i | o | ]
Glyphosate mg/L 0.7 _ _t — - | ] o i
Endothall mg/L 0.1 k ‘ | ]

| Diquat mg/L 002 | - N i i ]
1,2,3-Trichlorobenzene mg/L o | 3 N j J ! ND
1,2,4-Trimethylbenzene mg/L | g :_k ND |
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Table 1
CRWI1 Historical Water Quality Data
| I T
Drinking Water Standards CRW1 CRW1 CRW1 CRW1 CRW1 CRWL | CRWI
MCL - | .
Parameter Units Primary |  Secondary 06/27/73 08/01/77 09/14/84 | 06/15/87 08/03/87 09/02/87 | 11/01/88
| 1,3,5Trimethylbenzene mg/L | 1B . | _ND
4-Isopropyltolueng mg/L | ND |
Bromochloromethane mg/L ND
Dichlorodifluoromethane mg/L ND
Hexachlorobutadiene mg/L | ND
Isopropylbenzene mg/L “ ND
+ —— — f
n-Butylbenzene mg/L | ND
n-Propylbenzene mg/L | | ND
Naphthalene mg/L ND
sec-Butylbenzene mg/L y ND
tert-Butylbenzene mg/L = ND ¥
_trans-1,3-Dichloropropene  « mg/L
_ Trichlorofluoromethane mg/L e | B ND
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Table 1
CRW1 Historical Water Quality Data
T I‘ T
CRWI1 CRWI1 cRW1 | crwi CRWI1
1
1/16/91 | 11/1991 | 21219 | 2/28/96 6129/99
— = I
7.99 731
460 420 |
170 200
<010 | ND | N
. ND
T . ND
0.8 0.6 0.7
ND ND |
130 150 |
ND | Al
ND o
130
| ND ND
Ay K.
02 -0.45
| ND
]
ey g =
ND | o2
ND ND
- <0.002 ND B ND |
| <0020 | 0042 | ND
| _ND ND
| 0009 | ND | ND
37
<0.005 ND " ND |
~ LALL I —
ND
] [ o0 | ND
ooty [ N> | ND__j
T 63 M=




Table 1
CRW!1 Historical Water Quality Data

CRWI CRW1 f CRW1 | CRWI1 / CRW1
i |
1171691 | 11/1981 2/12/96 2/28/96 6/29/99 |

|
______ T 7 oo | | 003 |

<0.0005 ND ND
I R - J’l ND |
] <0002 | ND - ND
" "<wo00s | N | | ND |
e 478 N R L
ND . ND
120 120 |
ND ND
-t
® I
St 55 R BEE
ND ND ND
BT | no | o
ND | ND ND
ND i ND ND
- ND | ND ND
ND ND ND
ND | N0 | ~ND
ND ND ND
ND | ND | ND
N | | ND ND |
ND ND ND
ND ~ | o | N
ND | ] N | W
ND ND ND
e ww |
ND | ND | ND
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Table 1

CRWI1 Historical Water Quality Data

CRWI1 CRW1 CRW1 CRW1 | CRWI
B [P S i I ]
1171691 | 11/1991 2/12/96 2280% | 612999
T T % W
ND | ND ND
T ND i ND " ND
ND | 00011 ND |
ND 00099 | ND
ND - ND | ND
— ~» | | ] N | N
ND k 0,0012 ij
TR ND ND
ND ! ND ND
ND ND ND
ND 0.0024 ND
| ND A ND
ND T ND | ND
ND T ND | ND
. ND e B ND )
ND iy S ND ND
ND 3 ND ND
i ND ND
ND ND | ND |
ND ND ND
ND ND ND
ND ND ND
ND ND | ND |
ND ND
[ ) ND |
T Tw | w ]
ND ND
- o ND | ND |
— - ND ~ ND
T ] s | N
| ND ND
—— B st s
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Table 1
CRW]1 Historical Water Quality Data
T |
l
CRW1 CRW1 CRW1 CRW1 | CRWI
|‘ j ] ]
11/16/91 | 11/19/91 2/12/96 2/28/96 6/29/99
ND | ND
R
T T ND ND
T Tw | w
B | I o ND | ND
N S ND ND
B . - | _ND ND |
' ND ND |
i | ND ND
ND ND
= ND ND
I i ND ND
_ o
1 ND ND
S . ND ND
s ND | ND |
ND ND
T~ | Np |
ND ND
ND ND
ND ND
- ] ND ND
B ND ND
T N ND
e T ND ND
j i ND ND
T ND " ND
- ND ND
B A___t_ o ND ND
[ | | w ND |
' _ . _ND ND
[ ~ND f 1 ND
N | ] ] np




Table 1
- CRWI1 Historical Water Quality Data

| I | |
CRW1 | CRWI | CRWI | CRWI | CRWI
R R R N
11/16/91 11/19/91 2/12/96 | 2/28/96 |  6/29/99
ND ND
R e
ND T Twp
ND N 7
ND - ND
ND ND
N e SR S 81
" ND ND |
ND ND
ND TG = T P  o
—r = THE
__ND T i - T, ]
1] .
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data

Drinking Water Standards MWw1 Mwi Mwi1 MwW1 MW1 MWL | MWl
MCL %
Parameter Units Primary | Secondary ”’09/22&1_ 10127781 01727/82 | 05/05/82 08/17/82 10/13/83 | 02/02/84
Conductivity (Field Data) umhos/cm 7 - | | 396 ‘r
Specific Conductance umhos/cm 460 575 | st0 | s 450 | 468
pH 6-8.5 103 84 | 88 | 89 87 | 92 | 9l
pH (Field Data) 6.5-8.5 ] | f ; | o
Temperature (Field Data) oC | | 12 12 |
(TDS) Total Dissolved Solids mg/L 500
(TSS) Total Suspended Solids mg/L [ I N A B i 3 ]
(DO) Dissolved Oxygen mg/L 250
(COD) Chemical Oxygen Demand mg/L ‘ 365 13 10 <1 8 0 | 13
Oxygen Reduction Potential mV T | SR | 5 ] |
Chioride mg/L | 250 | T | 94 103 136 96.2 00 | 130
Ammonia mg N/L i o | | 1.03 ; 1.1
Nitrate mgN/L 10 | 2 | '
Nitrite mgN/L 1 05 e ’ g ™. |
Total nitrate and nitrite mgN/L S 1002 |
Sulfate mg/L 250 - <40 | <4 <L0 49 .. .. |
Fluoride (free) mg/L 4 2 [ e = 5 |
| (TOC) Total Organic Carbon | 4 4
Total Alkalinity mg/L | ] 88.4 144.63 1479 90.6 136.4 51 52
Carbonate Alkalinity mg/L | |
Hydroxide Alkalinity mg/L :1
Bicarbonate Alkalinity mg/L 1 . |
Carbon Dioxide (Free) mg/L ‘
| Total Phosphorus (as P) mg/L
Iodide mg/L B ' ]
Color ACU s ] 15 10
Corrosivity = Non-Corrosive ' =il ]
Odor TON 3 H Jr
Calcium v mg/L , 251 | | 308 15.9 30 |11 12
Magnesium mg/L T e | 6386 ~7.04 8.23 25 29
Potassium mg/L ] | | | o ~
| Sodium mg/L » | T - - - j | o
Total Hardness mg/L-CaCO3 1 250 T 38 2
|
Metals _ I : [ | I [ ]
Aluminum mg/L | 00502 } N | - | ] B -
Antimony mg/L 0.006 | . . o
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
T ]
Drinking Water Standards MW1 MW1 MWw1 MWw1 J MW1 MW1 ,‘ MW1
B MCL ] | ' | \_ ]
Parameter Units Primary | Secondary { 0922/81 | 1072781 | 01/27/82 05/05/82 | 08/17/82 | 10/13/83 02/02/34
_Arsenic B mg oos | N | - B __A'_ 7_7”4»__ -
Beryllium mg/L 0.004 [
Cadmium mg/L 0005 | 1 . i I R
Chromium mg/L 0.1 [ ) ] ) [ N
| Copper melL 13 N I I R I T
Cyanide mg/L 0.2 |
Iron mgl | 7 03 | <005 T2 0.05 02 | om 1 <005 |
Lead mg/L 0.015 | |
-_lqangancsc mg/L E 0.05 ; iy A o | B 0.03
I Mercury mg/L 0.002 i H ’ ' i
Nickel mg/L ¥ '
Selenium mg/L 0.05 . | L
Silver mg/L 0.05 0.1 | }
 Thallium me/L 0.002 1 ; & |
| Zinc mgl | A 3 j ﬁ 2
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards MW1 MwWi MWL | MWL | MWI MW1 | MWI
MCL [ '

Parameter Units Primary | Secondary 09722/81 | 1027/81 | 01/27/82 ( 05/05/82 08/17/82 10/13/83 | 02/02/84

Organics == L L - ] — j
Benzene mg/L 0.005 ]

[ Carbon tetrachloride mglL 0.005 - e N R ! R
Chlorobenzene mg/L 0.1 e AJI» i I_' - j

1,2-DCA mg/L. B )
1,2-Dichlorobenzene mg/L 0.6 ik T
14-Dichlorobenzene mg/L 0.075 | s R - T ]
1,2Dichloroethane mg/L 0005 | . I T =

[ 1,1-Dichloroethene mg/L 0.007 i el ,
cis-1,2-Dichloroethene mg/L 0.07 4 '

" trans-1,2-Dichloroethene mg/L 0.1 1 |
Dichloromethane mg/L 0.005 | '
1,2-Dichloropropane mg/L 1 0005 o ‘ =
Ethylbenzene mg/L = 0.7 N :_,, [ — ¥ T
Styrene mgll | 0.1 ol \

Tetrachloroethene (PCE) mg/L 0.005

Toluene mgll | ;‘ 1 i :; W__ ; il e ; N i |
Trichlorobenzene mg/L ‘

1,2,4-Trichlorobenzene mg/L 0.07 |
1,1,1-Trichloroethane mg/L 0.2 1 =
1,1,2-Trichloroethane mgl | 0005 | T | T
Trichloroethene (TCE) mg/L 0.005 |

Vinyl chioride mg/L 0.002 i i "_’:
Bromobenzene mg/L . a
Bromodichloromethane mg/L 0.1 . 1

Bromoform mg/L |
Bromomethane mg/L T
Chloroform mg/L i e T
Chloromethane mg/L ' - [ T ]
2-Chlorotoluene mg/L 1 I _ (N __\' ]
4-Chlorotoluene mg/L L I | ]
Dibromomethane mg/L - _ | i - nE ‘ R
1,3-Dichlorobenzene mg/L L L - J o | | L ]
1,1-Dichloroethane mg/L - r___ - T L : l _
1,3-Dichloropropane mg/L ] ] i B i ) T T | B ]
2,2-Dichloropropane ~ mgl i B L ' - N i [ j i ___"__ 7|__ :l B ] N
1,1-Dichloropropene mg/L | | | | | ‘
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards Mwi MWw1 ‘ MW1 MW1 MWwi ‘ MW1 MW1
MCL
Parameter Units Primary | Secondary 09/22/81 10/27/81 01/27/82 05/05/82 | 08/17/82 10/13/83 | 02/02/84 |
1,1,1,2-Tetrachloroethane mg/L I - | ___ L : |
1,1,2,2-Tetrachloroethane mg/L |
1,2,3-Trichloropropane mg/L 0.2 ) 11 1 1 1 71—
Trichlorotrifluoroethane (Freon) mg/L -
DBCP mg/L 0.0002 ‘
1,2,4-Trimethylbenzene mg/L e T
1,2-Dibromoethane mg/L ==
1,3,5-Trimethylbenzene mg/L o B N
Bromochloromethane mg/L - B i -
Hexachlorobutadiene mg/L ! o — e
[sopropylbenzene mg/L J i
n-Butylbenzene mg/L
n-Propylbenzene mg/L . R (i = ke % K ik
Naphthalene mg/L " A N R 777#[
sec-Butylbenzene mg/L ] |
tert-Butylbenzene mg/L i ’
methylene chloride mg/L ‘ S e
ND - Non Detect B
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards MW1 MW1 ‘ MwW1 MW1 MWwW1
MCL I |
Parameter Units | Primary [ Secondary | 06/13/84 | 02/14/85 | 10724135 10/09/86 1988
Conductivity (Field Data) umhos/cm 565 | 428 428 530
Specific Conductance umhos/em || 590 | a0 | 190 566 535
pH | 6-8.5 8.3 i 92 74 83 6.16
pH (Field Data) 6.5-8.5 8.4 . 89 9 84
Temperature (Field Data) oC . ' 14 13.5 13.5 14
(TDS) Total Dissolved Solids mg/L soo | | 356
(TSS) Total Suspended Solids mg/L S i
(DO) Dissolved Oxygen mg/L 250 il
(COD) Chemical Oxygen Demand mg/L <5 | 9 5 6
Oxygen Reduction Potential mV ~
Chloride mgl | 250 104 1. 26 9738
Ammonia mg N/L K 057 | 034 | 005 0.61 0.63
Nitrate mgN/L 10| 2 . <05 |
Nitrite mgN/L 1 0.5 T =]
Total nitrate and nitrite mgNL | 10 - 4
Sulfate mg/L 250 09 5.8 35 2 <1.0
Fluoride (free) mg/l 4 2 0.49
(TOC) Total Organic Carbon - <1.0 4 2
Total Alkalinity mg/L = 130 38 52 131 136
Carbonate Alkalinity mg/L . R - |
Hydroxide Alkalinity mg/L |
Bicarbonate Alkalinity mg/L
Carbon Dioxide (Free) mg/L |
Total Phosphorus (as P) mg/L I
lodide me/L o
Color ACU 15 <5 <s |50 B <5
Corrosivity - Non-Corrosive |
Odor TON 3 |
Calcium mg/L 29 12 13 29 304
Magnesium mg/L [ 83 19 [ 4.8 7.7 | 7
Potassium mg/L ' _ - ‘ 8.6
Sodium mg/L 79
Total Hardness mg/L-CaCO3 o 250 110 | 38 52 100
| i |
Metals , - T
Aluminum - mgL | | 00502 |} | o |
Antimony N mg/L 0.006 ‘I | | <0.5
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards MWl MWl | MWI Mw1 MW1
MCL
Parameter Units Primary [ Secondary | 06/13/84 02/14/85 10/24/85 10/09/86 1988
Arsenic mg/L 0.05 ) 1 <0.005
Beryllium mg/L 0.004 N I <0.05
Cadmium mg/L 0.005 <0.0005
Chromium mg/L 0.1 I <0005
Copper mg/L 1.3 1 ‘ <0.05
Cyanide mg/L 0.2 - 0.07
Iron mg/L 03 0.06 <0.05 0.29 02
Lead mgl oo1s | | ] T <0.005
Manganese mg/L _ 0.05 o1z | 0.06 0.1 0.12
Mercury mg/L 0.002 E <0.0005
Nickel mg/L | <0.05
Selenium mg/L 0.05 ' <0.005
Silver mg/L 0.05 0.1 <0.005
Thallium mg/L 0.002 <0.1
Zinc mg/L 5 0.016




! L v f ¢ ' ! g ! y ‘ i
Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards MWI Mw1 { Mwl | Mwl MW1
MCL
Parameter Units Primary Secondary 06/13/84 02/14/85 10/24/85 10/09/86 1988
Organics -
Benzene mg/L 0.005
Carbon tetrachloride mg/L 0005 o
Chlorobenzene mg/L 0.1
1,2-DCA mg/L
1,2-Dichlorobenzene mg/L 0.6
1,4-Dichlorobenzene mg/L 0.075 | ‘
1,2-Dichloroethane [ mgl 0.005 1 '
1,1-Dichloroethene mg/L 0.007
cis-1,2-Dichloroethene mg/L 0.07 '
trans-1,2-Dichloroethene mg/L 0.1
Dichloromethane mg/L 0.005
1,2-Dichloropropane mg/L 0.005
| Ethylbenzene | mg/L 0.7
Styrene e mg/L 0.1 = |
Tetrachloroethene (PCE) mg/L 0.005
Toluene B mg/L 1 e =
Trichlorobenzene mg/L =T} S |
1,2,4-Trichlorobenzene mg/L 0.07 1 ) i
1,1,1-Trichloroethane mg/L 0.2 !
1,1,2-Trichloroethane mg/L 0.005 i
Trichloroethene (TCE) mg/L 0.005
Vinyl chloride mg/L 0.002
Bromobenzene mg/L
Bromodichloromethane ~ mg/L 0.1 | d
| Bromoform mg/L )
Bromomethane mg/L
Chloroform mg/L i ) |
Chloromethane mg o -
2-Chlorotoluene mg/L ) o ' - t
4-Chlorotoluene mg/L _ B i
Dibromomethane mg/L 7:_ !
1,3-Dichlorobenzene mg/L | )
1,1-Dichloroethane mg/L - g . |
1,3-Dichloropropane mg N B o +
2,2-Dichloropropane mg/L Ti_ o D S o ]
1,1-Dichloropropene mg/L | |




ND - Non Detect
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
I :
Drinking Water Standards MWL | MWI MWw1 Mwi Mw1
MCL
Parameter Units Primary | Secondary | 06/13/84 | 02/14/85 | 10/24/85 | 10/09/86 1988
1,1,1,2-Tetrachloroethane mg/L '
1,1,2,2-Tetrachloroethane mg/L B B T
1,2,3-Trichloropropane mgl oz | 1 ' o
Trichlorotrifluoroethane (Freon) mg/L 1
DBCP mg/L 0.0002
1,2,4-Trimethylbenzene mg/L 2]
1,2-Dibromoethane mg/L -
1,3,5-Trimethylbenzene mg/L
Bromochloromethane mg/L
Hexachlorobutadiene mg/L
| Isopropylbenzene mg/L =0

n-Butylbenzene mg/L
n-Propylbenzene mg/L %y
Naphthalene mg/L [
sec-Butylbenzene mg/L
tert-Butylbenzene mg/L | e
methylene chloride mg/L o ol e
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data

Drinking Water Standards Mw1 Mwi MW1 MWL | MWI MW1 Mw1
MCL
Parameter Units Primary | Secondary 4/1/92 10192 | 41p3 | 10/1/93 4/1/94 92004 | 31P95 |
Conductivity (Field Data) umhos/em | | | ‘| 430 L )
§r§gﬁiConductmce umhos/cm R R ] 600 630 670 | __527__A
pH 6-8.5 \ 8.1
pH (Field Data) 6.5-8.5 | |
Temperature (Field Data) oC [ 144 |
(TDS) Total Dissolved Solids mg/L 500 364 [ 356 353 390 335 | 329
(TSS) Total Suspended Solids mg/L, [ <10 I T
(DO) Dissolved Oxygen “mg/L 250 ) f =1 0.05 ]
(COD) Chemical Oxygen Demand mg/L <1 ] = <7 <25 <25 T <5
Oxygen Reduction Potential mV '
Chloride mg/L 50 | ol T 101 98.7 104 103
Ammonia mg N/L ' %3 '
Nitrate mgN/L 10 2 , <0.02 i
" Nitrite mgN/L ] 0.5
Total nitrate and nitrite mgN/L 10 5
Sulfate mg/L 250 0.613 | 0.566 <0.4 <0.5 <0.] <03 |
Fluoride (free) mg/L 4 2 I
(TOC) Total Organic Carbon § I
Total Alkalinity mg/L 134 1 140 141 143 136 136
Carbonate Alkalinity mg/l ‘1
Hydroxide Alkalinity mg/L | |
[ Bicarbonate Alkalinity mgll | ‘
Carbon Dioxide (Free) mg/l ' N
gTotal Phosphorus (as P) mg/L T ) N
Todide mg/L | B
Color ACU e s | . 3 ey
I Corrosivity - Non-Corrosive . =
Odor TON I - N | =
Calcium mg/L . B 'k | —l [
Magnesium mg/L : - I | ' |
Potassium mg/L { 7 _ i ' T8
Sodium mg/L } o T 66.9 712 | 694 | 635
Total Hardness mg/L-CaCO3 ; 250 I i T 108 =
) - I | | .
Metals _ | I R S D [ [ | ]
Aluminum mgh | | 00502 | | 01 PR S B
Antimony mg/L 0.006 | . . | S
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards Mw1 MWL | MWl Mw1 Mw1 MW1 MW1
MCL
Parameter Units Primary Secondary 4/1/92 10/1/92 4193 | 10193 4/1/94 9/20/94 3/1/95
Arsenic mg/L 0.05
Beryllium me/l, 0,004 o o ]
Cadmium mg/L 0.005 T [ 1 |
Chromium mg/L 0.1 [ . . T A -
Copper mg/L 1.3 ] 1 o T
Cyanide mg/L 02 N
Iron mg/L 0.3 0.093 0.136 0.0892 0.0943 0.0674 0.0995
Lead mgl | 0015 ) . - ok
Manganese mg/L 0.05 0.114 0.129 0.117 0.116
Mercury mg/L 0.002 N
Nickel mg/L
Selenium mg/L 0.05
Silver mg/L 0.05 gl
Thallium mg/L 0.002
Zinc mg/L 3
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
, :
Drinking Water Standards MW1 | MWw1 MW1 MW1 MWL | Mwl Mw1
MCL N | )

Parameter Units Primary | Secondary 4/1/92 10/1/92 471793 10193 | 4194 [ 92094 | 3195 |
Organicy B B ' B _\’ |

Benzeng mg/L _eo0s | | <0001 |

Carban tetrachloride mg/L, 0.005 | | <0001 ]

Chlorobenzene mg/L. 01 | ) <0.001

1,2-DCA mg/L B <0.001

1,2-Dichlorobenzene mg/L o6 | ] ; <0001 | |

1,4-Dichlorobenzene mg/L 0075 | B B 1 | <0.001

1,2-Dichloroethane mg/L 0.005 - - L . | <0.001

1,1-Dichloroethene mg/L 0.007 <0.001

cis-1,2-Dichioroethene mg/L 0.07 <0.001

trans-1,2-Dichloroethene mg/L 0.1 <0.001

Dichloromethane mg/L 0.005 | <0.001

1,2-Dichloropropane mg/L. 0.005 } <0.001

Ethylbenzene mg/L 0.7 | <0.001

Styrene mg/L 0.1 P j <0.001 7l

Tetrachloroethene (PCE) mg/L 0.005 1 <0.001

Toluene mg/L 1

Trichlorobenzene mg/L | s <0.001

1,2,4-Trichlorobenzene mg/L 007 | ‘ <0.001

1,1,1-Trichloroethane mg/L 0.2 ; , <0.001

1,1,2-Trichloroethane mg/L 0.005 j. | <0001 | ]

Trichloroethene (TCE) mg/L 0.005 | <0.001 >

Vinyl chloride mg/L 0.002 | | <0.001 <0.001 <0.001

Bromobenzene mg/L [ [ <0.001 o]

Bromodichloromethane mg/L 0.1 [ <0.001 ]

Bromoform mg/L [ | <0.001

Bromomethane mg/L 1 <0.001

Chloroform mg/L <0.001

Chloromethane mg/L ) ' <0.001

2-Chlorotoluene ml | 1 : ] <0001 | ]

4-Chlorotoluene mg/L i = [ | <0001 | |

Dibromomethane mg/L - ] N N | ) <0.001 T

1,3-Dichlorobenzene mg/L B ) | <0001 | |

[,1-Dichloroethane mg/L B I <0.001 |

1,3-Dichloropropane mg/L | D B | ) ~<0.001 i _

2,2-Dichloropropane mg/L I _ | I R - - _| B ~<0.001

1,1-Dichloropropene mg/L ' i | <0.001 ]
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
] |
Drinking Water Standards Mwi Mw1 Mwi1 MW1 MW1 MW1 MW1
MCL
Parameter Units Primary | Secondary | 4/1/92 10/1/92 4/193 | 10/1/93 4/1/94 9/20/94 31195
1,1,1,2-Tetrachloroethane mg/L <0.001
1,1,2,2-Tetrachloroethane mg/L B T <0.001 ]
| 1,2,3-Trichloropropane mg/ll 0.2 T T T [ <0.001
Trichlorotrifluoroethane (Freon) mg/L T | T o <0.001
DBCP mg/L 0.0002 T <0.001
1,2,4-Trimethylbenzene mg/L I -~ 1L <0.001
1,2-Dibromoethane mg/L T 1 <0.001 ]
1,3,5-Trimethylbenzene mg/L o T T T <0001 -
Bromochloromethane mg/L <0.001 ]
Hexachlorobutadiene mg/L <0.001 ]
Isopropylbenzene mg/L in <0.001
n-Butylbenzene mg/L <0.001
n-Propylbenzene mg/L <0.001
Naphthalene mg <0.001
sec-Butylbenzene | mg/L <0.001
tert-Butylbenzene mg Sa b <0.001
methylene chloride mg/L = <0.001
ND - Non Detect
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards Mw1 MW1 MWI Mw1 MW1
MCL
Parameter Units Primary | Secondary 9/1/95 4/1/96 9/1/96 3nm7 9/16/97
Conductivity (Field Data) umhos/cm |
Specific Conductance umhos/cm i 491 ' 428 404
pH 685 | T - 79
pH (Field Data) ) 6.5-8.5 i
Temperature (Field Data) oC i T 143
(TDS) Total Dissolved Solids mg/L 500 311 ' 239 1 | 269
(TSS) Total Suspended Solids mg/L i ! T : ]
(DO) Dissolved Oxygen mg/L 250 il T |
(COD) Chemical Oxygen Demand mg/L <25 '
Oxygen Reduction Potential mv i ]
Chloride mg/L 250 116 76.7 66.7
Ammonia mg N/L 0.5
Nitrate mgNL | 10 2 <0.05
Nitrite mgN/L 1 0.5 3 i
Total nitrate and nitrite mgN/L 10
Sulfate mg/L 250 <0.1 1.83 243
Fluoride (free) mg/L 4 2
(TOC) Total Organic Carbon
Total Alkalinity mg/L 140 108 110
Carbonate Alkalinity mg/L <10
Hydroxide Alkalinity mg/L
Bicarbonate Alkalinity mg/L | 110
Carbon Dioxide (Free) mg/L 1
Total Phosphorus (as P) mg/L l | |
Todide mg/L !
Color ACU - 15 e A
Corrosivity - Non-Corrosive
Odor TON 3
Calcium mg/L | B N | 243
Magnesium mg/L ' 7.21
Potassium mg/L T 6.98
Sodium mg/L L 684 471 | 50.1
Total Hardness mg/L-CaCO3 250 -
| - |
Metals = — T S ==
Aluminum mg/L o *Jif 7“5)2‘ ::_ 7_y B I ey : T
Antimony mg/L 0.006 | |




Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data

Drinking Water Standards Mwl ! MW1 | MWI ‘ MWL | MWl
MCL ‘
Parameter Units | Primary Secondary 9195 | 4/1/96 9196 | 3197 9/16/97
Arsenic mg/L 0.05 - . |
Beryllium mg/L 0.004 B 1 i
Cadmium mg/L 0.005 |
Chromium mg/L 0.1 L
Copper : mg/L 1.3 1
Cyanide mg/L 0.2
[ron mg/L 03 . 0.0891 0.0598 0.173
Lead mg/L 0.015 [
Manganese 1  men 0.05 0.126 ol | 0.159
Mercury mg/L 0.002 N '
Nickel mg/L )
Selenium mg/L 0.05 -
Silver mg/L 005 | 0.1 vl
| Thallium mg/L 00e2 F. 00 L in ' o
Zinc mg/L | 5 o,
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data
Drinking Water Standards Mw1 MW1 MW1 MW1 MW1
| MCL
Parameter Units Primary Secondary 9/1/95 4/1/96 9/1/96 3/1/97 9/16/97
Organics
Benzene mg/L 0.005 ~ - 'j
Carbon tetrachloride mg/L 0.005
Chlorobenzene mg/L 0.1
1,2 -DCA mg/L - R
1,2-Dichlorobenzene mg/L 0.6 <0.001
1,4-Dichlorobenzene mg/L 0o7s | | o T
1,2-Dichloroethane -mg/L i 0.005 ] o I T
| 1,1-Dichloroethene mg/L 0.007 R | I i F
cis-1,2-Dichloroethene ) mg/L 007 | J
trans-1,2-Dichloroethene mg/L 0.1 i
Dichloromethane mg/L 0.005 [
1,2-Dichloropropane mg/L 0.005
Ethylbenzene mg/L 0.7 e i C
Styrene mg/L 17 ) M E
Tetrachloroethene (PCE) mg/L 0.00S 15
Toluene mg/L i ‘
Trichlorobenzene mg/L B2 | 1 ~<0.001
1,2,4-Trichlorobenzene mg/L 0.07 ' <0.001
1,1,1-Trichloroethane mg/L 0.2
1,1,2-Trichloroethane mg/L 0.005 |
Trichloroethene (TCE) mg/L ooos | 1 1 ]
Vinyl chloride mgL | 0.002 <0.001 ) ! <0.001
Bromobenzene mg/L L
Bromodichloromethane mg/L 0.1
Bromoform mg/L [
Bromomethane mg/L I
Chloroform mg/L N .
Chloromethane mg/L
2-Chlorotoluene mgl | i e I |
4-Chlorotoluene mg/L . ___~“!" N ‘.
Dibromomethane mg/L I e _—_ T _7' i | B i
1,3-Dichlorobenzene mg/L
1,1-Dichloroethane  omgL | T N 1 I
1,3-Dichloropropane mg/L B |
2,2-Dichloropropane mg/L_—' : _T ____ ___ ) ) —_; = I
1,1-Dichloropropene 4’Fg:/L ] ) ] B - .~— |
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Table 2
Rossman Landfill Monitoring Well #1 Historical Water Quality Data

Drinking Water Standards MW1 ‘ MW1 Mwi1 MwW1 MWI1
MCL

Parameter B Units Primary Secondary 9/1/95 4196 9/1/96 3/197 9/16/97
1,1,1,2-Tetrachloroethane mg/L
1,1,2,2-Tetrachloroethane mg/L
1,2,3-Trichloropropane mg/L 02 | | T <0.001
Trichlorotrifluoroethane (Freon) mg/L B 7 _ _1 - | ‘
DBCP mg/L 0002 | | el 7 |
1,2,4-Trimethylbenzene mg/L ‘ <0.001
1,2-Dibromoethane mg/L T N ] <0.001 |
1,3,5-Trimethylbenzene mg/L :_ 7' |7 ;‘ - __—f_ o ___ '
Bromochloromethane mg/L |
Hexachlorobutadiene mg/L ; [
Isopropylbenzene mg/f
n-Butylbenzene mg et (RPN Y (B N e
n-Propylbenzene mg/L i
Naphthalene mg | _ﬂ,w
sec-Butylbenzene - mg/L | T } T~
tert-Butylbenzene mg/L QU | [ e e
methylene chloride r mg/L o ; ij——— [ ¥ | 7 2 |

ND - Non Detect | | |




3 L I . [ V i [ [ L [ [ [
Table 4
Initial Feasibility Study Water Quality Results
16200 Oak Tree
Drinking Water Standards Odgen Middle School| Senior High School Lonestar Terrace
—_— = = —
_ MCL
grame}é?_ ] Units Primary |  Secondary 08/26/99 08/26/99 08/26/99 08/31/99
Conventional Parameters |
Conductivity umhos/cm ' 1570 1700 640 560
pH 6.5-8.5 738 7.8 83 8.1
Temperature (Field Data) oC
Total Dissolved Solids mg/L 500 930 1000 380 350
Turbldity NTU 0.5 T
Chloride mg/L 250 464 506 134 I
Nitrate mgN/L 10 ND ND ND ND
Nitrite mgN/L 1
Total nitrate and nitrite mgN/L 10
Sulfate mg/L 250 ND ND ND ND
Fluoride (free) mg/L 4 i 2
MBAs (Surfactants) mg/L ' 0.5 %
Total Alkalinity mg/L 129 123 135 150
Carbonate Alkalinity mg/L 0.644 0.615 2.13 1.49
Hydroxide Alkalinity mg/L 0.011 o = 0.011 0.034 0.021
Bicarbonate Alkalinity mgll 157 150 164 182
Carbon Dioxide (Free) mg/L 498 4.75 1.64 2.89
Total Phosphorus (as P) mg/L —
Color ACU 15
Corrosivity - Non-Corrosive
Odor TON 3
Calcium mg/L 108 130 94.5 ND
Magnesium mg/L 10 11.5 356 ND
Potassium mg/L 18.3 18.6 184 2.6
Silica (Si02) mg/L 54 54 69 ' 50
Sodium mg/L 187 185 79 i s |
Total Hardness mg/L-CaCO3 | 250 311 372 382 ; ND
= S e R e e
Microbiological | B | L
Standard Plate Count cfu/mL | | - -
Total Coliform #/100 mL <5% positive samples
E. Coli #/100 mL <5% positive samples T
' = S
Metals _l _ - _ I : E——
Aluminum mg/L 1 0.05-0.2 !
Antimony mg/L 0.006 |
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Table 4
Initial Feasibility Study Water Quality Results
16200 Oak Tree
Drinking Water Standards Odgen Middle School| Senior High School Lonestar Terrace
- MCL
Parameter Units Primary Secondary 08/26/99 08/26/99 | 08/26/99 08/31/99
Arsenic mg/L 0.05 | |
Barium mg/L 2 ‘ |
Beryllium mg/L 0.004 % -
Cadmium mg/L 0.005 * r
Chromium mg/L 0.1 '
Copper mg/L 13 o -
Cyanide mg/L 0.2 ] T
Iron mg/L 03 065 | 0.71 83 ND
Lead mg/L 0.015
Manganese mg/L | 0.05 0.091 0.092 1.6 ND
Mercury mg/L 0.002
Nickel mg/L
Selenium mg/L 0.05 E
Silver mg/L 0.05 0.1
" Thallium mg/L 0.002 5 ;
Zinc mg/L L 5 ‘.
Radionuclides
Gross Alpha pCi/'L 15
Gross Beta pCi/L 50
Radon (Rn-222) . | rr 1t "1 007
lodine-131 pCi/L 3 | | 1
Strontium-90 pCilL 8
Tritium pCi/L 20000
Disinfection By-Products B B i o
Total Haloacetic Acids mg/L 0.060 ' - T I
Total Trihaolmethanes mg/L 0.080 I T T B
Organics L T
1,1,1-Trichloroethane mg/L 0.2 ND ND ND ~ND
1,1,2-Trichloroethane mg/L 0.005 ND ND ND ND
1,1-Dichloroethene mg/L 0.007 ND ND ND ? ND
1,2,4-Trichlorobenzene mg/L 0.07 ND ND ' ND ND N
1,2-Dichlorobenzene mg/L 06 | ND ND ND ND N
1,2-Dichloroethane mg/L 0.075 ) ]  w~p ND ND |  ND
| 1,2-Dichloropropane mg/L 0.005 - N ND ND | ND -
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Table 4
Initial Feasibility Study Water Quality Results
‘. 16200 Oak Tree
Drinking Water Standards Odgen Middle School| Senior High School Lonestar Terrace
MCL
Parameter Units Primary Secondary 08/26/99 08/26/99 0812699 | 08/31/99
1,4-Dichlorobenzene mg/L 0.075 ND ND ND ND
2,3,7,8-TCDD mg/L 0.00000003
2,4,5-TP (Silvex) mg/L 0.05
24D mg/L 0.07
Alachlor mg/L 0.002
Atrazine mg/L 0.003 ]
Benzene mg/L 0.005 D ND ND 1 ND |
Benzo(a)pyrene mg/L 0.0002 '
Carbofuran mg/L 0.04 ‘
Carbon tetrachloride mg/L 0.005 ND ND ND ND
Chlordane mg/L 0.002
Chlorobenzene mg/L 0.1 ND ND ND ND
cis-1,2-Dichloroethene mg/L 0.07 ND ND ND ND
Dalapon mg/L 0.2 EFta
DBCP mg/L 0.0002
* Di(2-ethylhexyl)adipate mg/L 0.4 ®
Di(2-ethylhexyl)phthalate mg/L 0.006 3
Dichloromethane mg/L 0.005 ND ND ND ND i
Dinoseb mg/L 0.007 i
Diquat mg/L 0.02
EDB (Ethylene dibromide) mg/L 0.00005
Endothall mg/L 01
Endrin mg/L 0.002
Ethylbenzene mg/L 0.7 - ND ND ND ND
Glyphosate mg/L | | G _'M_i
Heptachlor mg/L 0.0004 | i ]
Heptachlor epoxide mg/L 0.0002 ‘ |
Hexachlorobenzene mg/L 0.001 é
Hexachlorocyclopentadiene mg/L 0.05 ' ND ND ND “ND
Lindane (gamma-BHC) mg/L 0.0002 - o
Methoxychlor mg/L 0.04 ]
Oxamyl (Vydate) mg/L 02 | - - , |
Pentachlorophenol mg/L 0.0017;:__ __ 7_**— __: | -
Picloram mg/L 0-5__“7_ o _ '—_> _ I . |_ e e e
Polychlorinated Biphenyls mg/L 0.0005 | I | ) ~ _" -
Simazine mg/L 0.004 | ;
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Table 4
Initial Feasibility Study Water Quality Results

: | 16200 Oak Tree
Drinking Water Standards Odgen Middle School| Senior High School | Lonestar Terrace
MCL

Parameter _ j Units Primary |  Secondary 082699 | 08/26/99 08/26/99 08/31/99
Styrene mg/L 0.1 | ND ND | ND ND
Tetrachloroethene (PCE) mg/L 0.005 | ND ND ND ND
Toluene mg/L 1 | ND ND ND ND
Toxaphene mg/L 0003 | - |

trans-1,2-Dichloroethene mg/L. 0.1 o ND ND ND T N
Trichloroethene (TCE) me/L 0.005 ND ' ND ' ND T ND

Vinyl chloride mg/L 0.002 __ ND ND ND ? ND

Xylene (Total) mg/L 10 - ND i ND ND ND
1,1,1,2-Tetrachloroethane mg/L ND ND ND i ND
1,1,2,2-Tetrachloroethane mg/L ND i ND ND ND
1,1-Dichloropropene mg/L ND ND ND ND
1,2,3-Trichlorobenzene mg/L 5 ND ? ND ND x ND
1,2,3-Trichloropropane mg/L ND ND ND ! ND
1,2,4-Trimethylbenzene mg E ND ND ND ND
1,3,5-Trimethylbenzene mg/L ’ ND ;" ND ND ND
1,3-Dichlorobenzene mg/L I8 ND ND ND ND
1,3-Dichloropropane mg/L ND w ND ND ND
1,3-Dichloropropene mg/L § ND ND ND ND
2,2-Dichloropropane mg/L S i ND ~ND ND ND

24-DB mg/L | |

2,4-Dinitrotoluene mg/L ] T \

2-Butanone (MEK) mg/L ' ND ND ND j ND
2-Chlorotoluene mg/L ND ND [ ND ND
3,5-Dichlorobenzoic Acid mg/L .

3-Hydroxycarbofuran mg/L . T I S -
4-Chlorotoluene mg/L ND ' ND ND ND
4-Isopropyltoluene mg/L ND ND ND ND B
4-Methyl-2-Pentanone (MIBK) mg/L. ND ND . ND ND
4-Nitrophenol mg/L ] - ! [ o
Acenaphthylene mg/L ] o
Acifluorfen mg/L . o . B

Aldicarb mg/L _ IES—. - - ]
Aldicarb sulfone mr {0 | ] . ) o
Aldicarb sulfoxide ) mg ) B 1 L ] -
Aldrin L o mer | - I I
Alpha-BHC mg/L | | |




i [ i I r ¢ ' 1 I | ' f I L
Table 4
Initial Feasibility Study Water Quality Results
| 16200 Oak Tree
Drinking Water Standards Odgen Middle School‘ Senior High School Lonestar Terrace
~ MCL ' |

Parameter Units Primary |  Secondary 08/26/99 ~ 08726/99 08/26/99 083199
alpha-Chlorodane  omell 774 ) A L -
Anthracene mg/L
Aroclor 1016 mg/L o T
Aroclor 1221 mg/lL -
Aroclor 1232 mg/L B j+  nomm 1 ) T
Aroclor 1242 mg/L l
Aroclor 1248 mg/L ia o ) o | - - _:
Aroclor 1254 mg/L |
Aroclor 1260 mg/L |
Baygon mg/L Fm |
Bentazon mg/L
Benz(a)Anthracene mg/L
Benzo(b)Fluorethane mg/L i
Benzo(g,h,])Perylene mg/L
Benzo(k)Fluoranthene mg/L
Beta-BHC mg/L 3
Bromacil mg/L -

~ Bromobenzene mg/L ND ND ND ND B
Bromochloromethane mg/L ND | ND ND ND
Bromoform mg/L ND ND ND | ND
Bromomethane mg/L ND ND ND \ ND
Butachlor mg/L 1 -
Butylbenzylphthalate mg/L |
Caffeine mg/L
Carbaryl mg/L | 2 -
Chioroethane meg/L o ND | ND ND ND
Chloroform mg/L ND ND ND ND
Chloromethane mg/L ND ND ND D |
Chiorthalonil mg/L e bl e -
Chrysene mg/L ] | i
DCPA mg/L ]
Delta-BHC mg/L ~ |
Dibenz(a,h)Anthracene mg/L I ]
Dibromochloromethane mg/L ND T ND ND ND
Dibromomethane mg/L — . ND; | ND = ND e _ND. ]
Dicamba mg/L T ,
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Table 4
Initial Feasibility Study Water Quality Results
?
|
16200 Oak Tree
Drinking Water Standards Odgen Middle Schooll Senior High School Lonestar Terrace
_ 5 MCL
Parameter Units ~ Primary | Secondary 082699 | 0872699 08/26/99 08/3199
Dichlorodifluoromethane mg/L = el ND | ND ~__ND ND |
Dichlorprop mg/L J [ _
Dieldrin me/L ' ]
Diethylphthalate mg/L. i ]
_ Di-isopropyl Ether mg/L L ND | ND ND ND
Dimethoate mg/L |
Dimethylphthalate mg/L - —T B
Di-n-Butylphthalate mg/L 1 .
Endosulfan I mg/L u )
Endosulfan II mg/L =
Endosulfan Sulfate mg/L
Endrin Aldehyde mg/L e 1) il
" Fluorene mg/L LR q |
Indeno(1,2,3,c,d)Pyrene mg/L ‘
Isophorone mg/L | AT 3 ]
Isopropylbenzene mg/L g ND ND ND ND
Methoicarb mg/I: 3
Methomyl mg/L i ]
Metolachlor mg/L ]
Metribuzin mg/L
Molinate mg/L g
Naphthalene mg/L ND ND ND ND
n-Butylbenzene mg/L . ND ND ND ND
n-Propy]bénzene mg/L b ND ND ND ND
p,p' DDD mgl | -
p.p' DDE mg/L
p,p' DDT mgL | | o
Paraquat mg/L 1 . o
Phenanthrene mg/L . - _— o T o -
Prometryn mg/L i | ) - N ) —____
Propachlor mg/L
Pyrene mg/L 1 :____ L I B - o R R
sec-Butylbenzene mg/L - - B ND ND "~ ND ND
tert-Butylbenzene mg/L P ~ ND ND ~ND ND
Thiobencarb mg/L - - ) B : B :—_ 1
trans-1,3-Dichloropropene me/L , ND ] ND ND | ND
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Table 4
Initial Feasibility Study Water Quality Results
|
16200 Oak Tree
Drinking Water Standards Odgen Middle School} Senior High School Lonestar Terrace
_ ‘ MCL o = -
Parameter Units Primary Secondary 08/26/99 08/26/99 08/26/99 08/31/99
| trans-Nonachlor mg/L
Trichlorofluoromethane mg/L B ND ND ND ND
| Trichlorotrifiuoroethane (Freon) mg/L ! ND | ND ND ND

Trifluralin

mg/L
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Table 4
Initial Feasibility Study Water Quality Results
CRWI | CRWI
CRW-1 [ CRW1 Packer Test Packer Test
Pre-Pump Test Post- Pump Test Upper Zone Lower Zone
. | [
08/31/99 09/01/99 11/30/99 | 11/30/99
770 860 530 975
8 8 82 8
470 510 330 ' 600
1.1 01 I o
167 182 | 101 T
ND ND ND ~ ND
ND ND
ND ND
ND ND ND ND
0.67 0.7 s
ND ND
137 136 141 130
1.09 1.07 r 1.76 [ 1.03
0.017 0.017 0.02 ’ 0.017
167 165 171 158
334 R g 2.16 - 3.16
ND 0.02
3 5
0.4 0.4
1 1 ;
39.3 40.9 26 | 50.8
72 7.1 5.8 82
12 12.3 93 13.9
49 46 45 45
101 108 76.9 130
128 131 88.8 j 16l
100 2 B
>23 , <11
<11 - <t . ]
I o i B .
ND ND 1 B 1 -
~ND | ND |
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Table 4
Initial Feasibility Study Water Quality Results
j CRW1 CRWI
CRW-1 i CRW1 Packer Test ’ Packer Test
Pre-Pump Test | Post- Pump Test Upper Zone | Lower Zone
08/31/99 09/01/99 11/30/99 11/30/99
ND ND
0.041 0.045
ND ND
ND ND
0.0078 0.011
ND ND -
ND ND - 1
0.11 0.13 ND T ND
0.000645 ND '
0.036 0.036 0024 | 0038
ND ND
ND I ND
ND ( ND
ND ND
ND ND
0.03 ND e
<327 <4.08
<2.88 11.7
260 220
<33 0.306
<291
ND ND
ND ND i -
ND [ ~D ND ND
ND | ND ND ~ ND |
ND ND ND ND
I N  ND ND ND |
ND ND ND ND ]
ND ND [ ~D ND
ND ND | ND ND
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Table 4
Initial Feasibility Study Water Quality Results
CRW1 | CRWI1
CRW-1 CRW1 Packer Test Packer Test
Pre-Pump Test Post- Pump Test Upper Zone Lower Zone
08/31/99 09/01/99 113099 | 113099 |
ND ND ND ND
_ . s eacsca o
_ SSPTP S =
ND ND ]
ND ND |
ND ND
ND ND [
ND ~ ND ND l ND
| ND_ |
ND ND
ND ND ND ND
ND ND
ND ND ND ND
ND ND ND ND
ND ND
ND ND |
[ ND ND
ND ND
ND ND ND ND
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Table 4
Initial Feasibility Study Water Quality Results
| CRWI CRWI
CRW-1 ’ CRWI Packer Test Packer Test
Pre-Pump Test IL Post- Pump Test Upper Zone . Lower Zone
08/31/99 ; 09/01/99 11/30/99 L 113099
ND ND ND ND
~0.0006 ND ND | ND
ND ND ND . ND
ND ND ,
ND ND ND ' ND
ND ND ND ND
ND ND ~ ND ND
ND ND ND “ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ~ND
[ ND ND 1 ND ND
ND ND ND % ND
ND ND ND  ND
ND ¥ ND i ND
ND WD ND | ND
ND ND ND e ND
ND ND ND | ND
ND ND {
ND ND 5
ND ND ND | ND
ND ND ND | ND_
ND ND
ND ND
ND ND ND [ ND
ND ND ND | ND
ND ND ND [ ND
ND 1 ND 8 SRS
ND ND i ]
ND ND '
ND ‘ ND -
ND ' " ND T o
ND ~ND T ]
ND TN - -
ND ND B
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Table 4
Initial Feasibility Study Water Quality Results
CRW1 | CRWI
CRW-1 CRW1 Packer Test Packer Test
Pre-Pump Test Post- Pump Test Upper Zone Lower Zone
T 083199 09/0199 113099 | 1130199
IR N N [
ND ND
ND | ND ]
ND - ND
ND _j ND o
ND ND )
- ~» | ~» |
—— s —— 3
ND | ND K - i
ND . ND
ND ND L
ND ND S 27 Syt T
ND ND _
'ND ND
ND ND RN
ND ND
ND ND S
ND ND ND ND
ND ND ND B ND
ND ND ND ND
ND ND ND ND
ND - ND -
ND ' ND ¥
ND ND
ND ND G s
ND ND " ND [ ND
ND ~ ND ND ‘ ND
ND ND ND ND
ND ND
ND ND |
ND ND —
ND ~ ND
ND | ND -
o w | W W
ND ND ND ND
ND | ND - o o
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Table 4
Initial Feasibility Study Water Quality Results
\ CRWI CRWI1
CRW-1 CRW1 Packer Test Packer Test
Pre-Pump Test Post- Pump Test Upper Zone Lower Zone
|
08/31/99 == 09/01/99 11/30/99 11/30/99
ND i ND ND ND
ND { ND
ND ’ ND
i ND ND
ND ND ~ND ND
ND )l ND
ND i ND T i o
ND ND
ND ND
ND ND
ND ND
ND ND TN
ND ND
ND | ND
ND | ND
ND ND ND ND
ND ND i
ND ~__ND e |
ND ND
ND | ND
ND | _ND |
ND | ND ND 1 ND
ND ND ND . ND
ND ND ND ‘ ND
ND ND
ND ND
ND ND
ND ND [
ND ND . 1
ND ND I
ND . ND |
ND ND i
ND 7 ND ND ~ND
| nD ___:Jgf ND ND | ND |
ND ND
ND ND ~ND ; ND
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Table 4
Initial Feasibility Study Water Quality Results
CRW1 | CRW1
CRW-1 CRWI1 Packer Test . Packer Test
Pre-Pump Test | Post- Pump Test Upper Zone | Lower Zone
0831799 | 09/0199 | 113009 11/30/99
ND ND e
ND ND ND ND
ND ND ND ND
ND ND
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Table 6
Clackamas River Water - Historical Injection Water Quality
Drinking Water Standards Clackamas River Water District South Fork Water Bo
MCL No. of | . No. of
Parameter Units Primary Secondary Samples j Min | Max Samples Min
Conventional Parameters _ |
Chloride me/L 1 250 7 ,' 1.8 23 1 10
Color ACU BT | 10 10 ]
ICorrosivity - Naﬁ-Corrosive .
Fluoride (free) mg/L 4 2 7 ND ND 7 | ND
| |MBAS (Surfactants) mg/L ' 05 7 | ND 0.04 I
| |Odor TON 3
B i 6585 7| 676 7.69 == | 67 |
Sulfate mg/L 250 7 3 5.8 7 ND
Total Dissolved Solids mg/L 500 7 22 76
| |Total Hardness mg/L-CaCO3 250 7 16 32 ! 76
Nitrite mgN/L 1 7 WL NB: ND 7 ND
| |Nitrate  mgNL 10 7 0.04 0.7 13 ND |
| |Total nitrate and nitrite mgN/L 10
Turbidity o T 05 ¥ |
Calcium mg/L 4 41 57 =
Conductivity umhos/cm B
Magnesium mg/L 3 1.5 1.6
Potassium mg/L
Silica (Si02) mg/L
Sodium mg/L 6 5.8 . 6.9 7 46
|| |Total Alkalinity mg/L 6 20 I 26
ﬁicroi)iological ] N B
| [Total Coliform #/100mL____ |<5% positive samples Monthly | 0% 2% Monthly 0%
" |E coti - #/100 mL <5% positive samples | 0% 0% l 0% |
1] B
;Ietals R = —_ jj
Aluminum mg/L. _ 0.05-0.2 7 ND 0.06
Antimony mg/L 0.006 u?,,, | ND ND 7 T ND_
| |Arsenic mg/L 0.05 7 . ND ND 7 w0 |
| |Barium mg/L 2 7 0.002 0.003 7 | ND
| |Beryllium mg/L 0004 | 7 ND ND 7 I
Cadmium mg/L 0.005 | — 7 | ND . ND”* 7 ND
[ | |Chromium mg/L ol | 7 ND . ND 7 . ND
Copper [ mgL 13 1 7 | ND | N | 6 ol
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Table 6
Clackamas River Water - Historical Injection Water Quality
| |
‘ Drinking Water Standards Clackamas River Water District South Fork Water Bo
MCL No. of I \ No. of
Parameter Units Primary ﬁ/rgco?n'dary Samples : l‘ Min I Max Samples - Min |
Cyanide mgl 2 | .} 7 | WD N 7 | ND
Iron mg/L 0.3 7 | ND . ND 1 | _ND
Lj Lead mg/L 0.015 2 ND ND 6 ; 0.002
Manganese mg/L 0.05 7 ND 0.01 1- I ND
5 Mercury mg/L 0.002 7 i ND ND 7 i ND
Nickel mg/L 0.1 7 ~__ND ND 7 | _ND
| [selenium mg/L 005 7 ND ND 7 ND
Silver mg/L 0.05 0.1 7 ND 0.0048 |
Thallium mg/L 0.002 7 ND ND 7 i ND
Zinc mg/L 5 7 ND 0.06 1 i 0.02
\ |52 :
Radionuclides v F 1
L] [Gross Alpha pCi/L 15 T*‘T" ND
| |Gross Beta pCiflL m | e 54
' |Radon (Rn-222) o T P E 73 =
Iodine-131 pCi/L 3 -
Strontium-90 pCi’'L 8
| [ritium pCilL 20000 L
Dislinrecﬁon By-Products - ]
| [Total Haloacetic Acids mg/L 0.060
Total Trihaolmethanes mg/L 0.0807 oy 7 0.01732 i 0.0332 Quarterly | 0.0149 )
B l ! |
Organics - _| | |
vOCs i I
| [1,1,1-Trichloroethane mgL 02 | 7 | ND ' ND 8 [ ND
[ [ 1,1,2-Trichloroethane mg/L 0005 | 6 _ ND | ND 8 ND |
| [1.1-Dichloroethene mg/L 0.007 7 | ND ,' ND 8 |~ |
|| [1,24-Trichlorobenzene mg/L 0.07 6 | wo | ND 8 ' ND |
| | |1.2-Dichlorobenzene (ortho) mg/L 06 | 7 ~_N\D ND 8 ] ND
1,4-Dichlorobenzene (para) mg/L, 0.075 :\ ] 7 T__ ND 1 ND 8 ' ND
1,2-Dichloroethane mg/L 0.075 L ~ND i ND 8 '~
|| 1,2-Dichloropropane mg/L 0.005 i 6 ~ND T ND 8 TN
cis-1,2-Dichloroethene  mglL 0.07 I A o | w8 wo |
| |trans 1,2 Dichloroethene mg/L 01 | 1 7 n~p ~ ND 8 | N
| |Benzene T ) mg/L 0005 | 7 "ND |  ND B 8 | ND |
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Table 6
Clackamas River Water - Historical Injection Water Quality
Drinking Water Standards Clackamas River Water District South Fork Water Bo
MCL No. of .l No. of
Parameter Units Primary [ Secondary Samples [ Min | Max Samples ) Min
Carbontetrachloride mg/L 0.005 | 7 ND ! ND K ND
Chlorobenzene (monochlorobenzene) mg/L 0.1 ' 7 - ND O ND e | ND |
Dichloromethane mg/L 0005 | - 5 ND ND 8 ND |
:ELhylbenzene mg/L 0.7 l' 7 ND ND 8 ND |
| |Styrene mg/L 0.1 | 7 ND ND 8 ' ND |
Tetrachloroethene (PCE) mg/L 0.005 | 1 7 T "~ ND 8 ' ND
Toluene mg/L 1 6 ~ ND | ND 8 ~ ND
| |Toxaphene mg/L 0.003 T 6 ND ND g . np
Trichloroethene (TCE) mg/L 0.005 - 7 ND ND 8 ND
Vinyl chloride mg/L 0.002 7 ND ND 8 ND
Xylene (Total) mg/L 10 i | ND ND 8 ND
SOCs 5 |
2,4,5-TP(Silvex) mg/L 0.05 5 ND ND 7 | ND
24-D mg/L 0.07 5 ND ND 7 ‘ ND
| |Alachlor mg/L 0.002 6 ND ND 7 ND
| |Atrazine mg/L 0.003 6 ~ND ND ] ND
‘ Benzo(a)pyrene mg/L 0.0002 3 ND ND 7 | ND
Carbofuran mg/L 0.04 | 3 , ND ND 7 | ND
Chlordane mg/L 0.002 6 | ND | ND 7 ND
Dalapon mg/L 0.2 | 3 ND ND 7 ND
Dibromochloropropane (DBCP) mg/L 0.0002 6 ND ND 7 ND
Di(2-ethylhexyl)adipate mg/L 04 4 ND ND 7 ND
Di(2-ethylhexyl)phthalate mg/L 0.006 4 ND ND 7 ND
Dinoseb mg/L 0.007 3 ND ND 7 ND
Dioxin (2,3,7,8-TCDD) mg/L 00000003 7 J ND
Diquat mg/L 0.2 | 3 ND ND 7 ~ ND
EDB (Ethylenedibromide) mg/L 0.00005 | 6 | ND ] ND 7 ND
| |[Endothall mg/L o1 4 ! ND ND 7 | N ]
Endrin mg/L 0.002 - 6 . ND ND 7 ND
| lGlyphosate m | 07 R | ND ND 7| N 1
| |Heptachlor mg/L 0.0004 | 1 6 ~__ND ND 7 ND
[ | |Heptachlorepoxide ~ mgL | 00002 | s ND N |7 ~ ND |
Hexachlorobenzene mig/L o 0.901 1 4 ) | _NB L ND L i - _ND_____
Hexachlorocyclopentadiene - ‘mg/L eos | ] R ' ND _'_ ND 7 ~_ND
|| [Lindane (qamma-BHC) mg/l 00002 | 1 6 | ND | N )7 ., ND
k? Methoxychlor mg/L 0.04 | 6 | ND ND 7 [ ND
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Table 6
Clackamas River Water - Historical Injection Water Quality
| _ Drinking Water Standards Clackamas River Water District South Fork Water Bo|
MCL No. of -‘ | No. of |
Parameter Units Primary L Secondary Samples Min Max Samples [ Min
Oxamy! (Vydate) mg/L 02 | 2 | ND ND 7 ND
1 | |Pentachlorophenol mg/L 0.001 | 4 | ND ND 7 | ND
‘1 Picloram mg/L 0.5 3 ND ND 7 ' ND
Polychlorinated Biphenyls (PCBs) mg/L 0.0005 7_ .y 6 | ND ND 7 | ND
PL Simazine me/L 0004 | 4 . ND | ND 7 1 ND |
i , :
N S B —
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Table 6
Clackamas River Water - Historical Injection Water Quality

Calackamas County Water Commission  Slow Sand
Drinking Water Standards rd WTP
MCL No. of |
Parameter Units Primary | Secondary Max Samples Min ] Max
 tional Parameters | (AU i e | o
%rjde mg/L 250 I '
|Color ACU ] Rt o ‘
Corrosivity - Non-Corrosive
Fluoride (free) mg/L 4 EX) 037
MBAS (Surfactants) mg/L 1 05 - ]
Odor TON 3
pH . 6.5-8.5
Sulfate mg/L 250 11.2
Total Dissolved Solids mg/L 500
Total Hardness mg/L-CaCO3 250
Nitrite mgN/L 1 1 ND ND
Nitrate mgN/L ' 10 1.0 2 ND ND
Total nitrate and nitrite mgN/L 10 1 ND K |
Turbidity NTU 0.5 Daily 0.19 064 |
Calcium mg/L
ponductiviw umhos/cm =
Magnesium mg/L
Potassium mg/L -
Silica (Si02) mg/L T
Sodium mg/L | 7.3 ]
Total Alkalinity mg/L
iological ‘
Total Coliform #/100 mL <5% positive samples 3.3% Monthly | 0% 2%
E. Coli #/100 mL <5% positive samples 0% 0% 0%
Aluminum mg/L 0.05-0.2 e B '
Antimony mg/L 0.006 1 ND T ND
Arsenic mg/L 005 ] 1 ND | ND
Barium mg/L 3 R o 00022 | 00022
Beryllium mg/L 0.004 o ND | ND |
Cadmium ] mg/L o005 | | 1 1 T np ND |
Chromium  mgl T | | ¢ 7w | N
Copper mg/L 1.3 1 0.39 1 ND ND
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Table 6
Clackamas River Water - Historical Injection Water Quality
Calackamas County Water Commission  Slow Sand
L Drinking Water Standards rd WTP
MCL No. of
Parameter Units Primary | Secondary Max Samples Min | Max
Cyanide omet 102 [ 1 ND ND
Iron - . mgl - l___ 03
Lead mg/L 0.015 0.013 ~ 1 ND ND
Manganese mg/L B 00s | 1
Mercury - mg/L 0.002 ) o 1 ND w ND
Nickel mg/L 0.1 - L ND ND |
Selenium mg/L 0.05 | 1 ND ND -
Silver mg/L 005 | 01
Thallium mg/L R A _ ND ND
ﬁne mg/L 5 = ES
uclides ) 3 b l ==
Gross Alpha pCi/L 15 = 02~ 2 ND ND
Gross Beta | pCiL 50 = ol 2 L5 2.1
Radon (Rn-222) ~ pCill [ 35 f i
Iodine-131 pEM. L ; e |
Strontium-90 pCi/L 8 %
Tritium pCilL 20000 |
ction By-Products
Total Haloacetic Acids mg/L 0060 | 4 0.015 0.036
Total Trihaolmethanes mg/L 0.080 | 0.06 % 4 0.013 0.016
|
cs N J |
a -
1,1,1-Trichloroethane mg/L 02 ND 1 ND ND
1,1,2-Trichloroethane mg/L 0.005 L ND 1 ND | ND
1,1-Dichloroethene mg/L 0.007 N o ND 1 ND ! ND
1,2,4-Trichlorobenzene mg/L 007 | ND E 1 ND ND
1,2-Dichlorobenzene (ortho) mg/L 6 | ND 1 . ND | ND |
1,4-Dichlorobenzene (para) mg/L 0.075 - ND 1 ND | ND
1,2-Dichloroethane mg/L 0075 | S ND ND |
1,2-Dichloropropane mg/L 7 0.005 ' ND _— B 1 . ND ND ]
cis-1,2-Dichloroethene mgl | 007 | ND | R ND ND
trans 1,2-Dichloroethene mg/L 0.1 ND | 1 ND “ND N
[Benzene 1 mer | o00s | ND 1 ND | ND




Table 6
Clackamas River Water - Historical Injection Water Quality

Calackamas County Water Commission  Slow Sand
Drinking Water Standards rd WTP
MCL No. of

Parameter Units Primary | Secondary Max ' Samples Min Max
Carbontetrachloride mgl 0.00s | ND | 1 ND i ND
Chlorobenzene (monochlorobenzene) |  mgL 0.1 | N | ND ND
Dichloromethane o mg/L 0.005 | ND 1 ND ND
Ethylbenzene mg/L 0.7 ND 1 ND ND
Styrene mg/L 0.1 ND ! ND ND
Tetrachloroethene (PCE) mg/L 0005 | ND 1 ND ND
Toluene mg/L l 1 ND 1 ND ND
Toxaphene mg/L 0.003 ‘ ND 1 ND ND
Trichloroethene (TCE) mg/L 0.005 ND 1 ND ND

Vinyl chloride mg/L 0.002 ND 1 ND ND

Xylene (Total) - mg/L 10 ‘ 1T W 1 ND ND

S . K =
2,4,5-TP(Silvex) mg/L 0.0 ND 1 ND ND

2,4-D mg/L 0.07 N, ! | ND ND
Alachlor mg/L 0.002 ND 1 ND ND
Atrazine mg/L 0.003 ND 1 ND [ wo
Benzo(a)pyrene mg/L 0.0002 ND 1 ND ND
Carbofuran : mg/L 0.04 ' ND 1 ND ND
Chlordane mg/L 0.002 ~_ND 1 ND ND
Dalapon mg/L 02 ND 1 ND 1 ND
Dibromochloropropane (DBCP) mg/L 0.0002 ND 1 ND ND
Di(2-ethylhexyl)adipate mg/L 0.4 ND 1 ND ND
Di(2-ethylhexyl)phthalate mg/L 0.006 ND 1 ND ND
Dinoseb mg/L 0007 | ND 1 ND ND
Dioxin (2,3,7,8-TCDD) mg/L 00000003 | ND 1 ND ND
Diquat mgl 002 | ND 1 ND ND

EDB (Ethylenedibromide) mg/L 0.00005 | | 1 ND | ND |
Endothall mg/L 0.1 ND 1 ND ND |
Endrin mg/L 0.002 ND 1 ND ND |
Glyphosate mg/L 0.7 ND 1 | D ND |
Heptachlor ] mg/L 00004 | ' ~ ND 1 ] ND ND
Heptachlorepoxide mg/L 00002 | N 1 ND ND |
Hexachlorobenzene mg/L 0.001 - o - ND 1 ND | ND
Hexachlorocyclopentadiene mg/l 005 B __1\2 ) 1 ND | "ND |
Lindane (gamma-BHC) mgl | 00002 I ND T w
Methoxychlor - mgL | 004 I ) 1 ND ND
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Table 6
Clackamas River Water - Historical Injection Water Quality
Calackamas County Water Commission  Slow Sand
Drinking Water Standards rd WTP
MCL No. of | =
Parameter Units Primary r Secondary Max Samples Min ‘ Max
Oxamyl (Vydate) )~ omer ) 02 | ND ! ND ND
Pentachlorophenol mg/L 0.001 e | ND 1 ND ND
Picloram mg/L 0.5 ND 1 ND ND
| Polychlorinated Biphenyls (PCBs) mg/L 0.0005 ND 1 ND ND
Simazine mg/L 0.004 | ND 1 ND ND
l I

ND - Non Detect
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E-1. GEOCHEMICAL MODELING

Geochemical modeling is a useful tool for evaluating mineral precipitation and
dissolution in groundwater systems. With regard to ASR, geochemical modeling is used
to assess the potential for clogging of the aquifer by mineral precipitation. The
geochemical model applied in this study was PHREEQC (Parkhurst et al. 1990).
PHREEQC is an equilibrium mass-balance geochemical model developed by the U.S.
Geological Survey that can be used to calculate the aqueous speciation and the stability
of solid phases with respect to dissolved constituents. The program performs speciation
calculations by simultaneously solving equations representing the formation of ion pairs,
complex ions, and solids using an extensive thermodynamic database, in this case the
MINTEQ database. The potential for mineral precipitation or dissolution is assessed
using a saturation index (SI), which is based on the relation between actual analyte
activities (the ion activity product, IAP) and the thermodynamic calculation of the
solubility product (K;). The saturation index of a mineral is determined using the
following equation:

SI = logi[IAPY/[K]

When SI > 0, the solution is theoretically oversaturated with respect to the solid, and the
solid may precipitate. When SI < 0, the solution is theoretically undersaturated with
respect to the solid, and, if present in the system, the solid should dissolve. Kinetic
effects may result in deviations from dissolution/precipitation behavior predicted solely
based on thermodynamic considerations. An advantage of PHREEQC over similar
geochemical modeling programs is that it allows mixing of two solutions in varying
proportions. This feature is particularly useful for determining the potential effects of
aquifer recharge and storage on the existing groundwater characteristics in the aquifer.

E-1.1 Modeling Input

5.4.5 Groundwater

Both historic water quality data and water quality data collected during the course of this
study exist for Well No. 1, the proposed injection well. Water quality sampling during
the packer test however, illustrated distinct differences in the water quality of the upper
and lower aquifer. Because recharge will occur to the lower portion of the aquifer, the
water quality sample collected from this zone was considered to be most representative
of the groundwater quality that will mix with the recharge water.

Redox potential is an important variable in geochemical modeling as the solubility of
potential soil phases, particularly iron-bearing compounds, is sensitive to the redox state
of the groundwater. Throughout the packer test, the redox potential of the lower aquifer
zone was recorded at 30-minute intervals. Redox measurements over this period ranged
from 120 mV to 150 mV. An Eh of 135 mV was therefore assigned to the groundwater for
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geochemical modeling. This value falls within the range typically reported for
groundwater systems (Appelo and Potsma, 1994). Although dissolved oxygen was also
recorded at concentrations up to 11 mg/L, these concentrations are believed to be
erroneous due to instrument drift. Dissolved oxygen was not included in modeling as
this resulted in Eh adjustments by PHREEQC to values above what typical
groundwaters exhibit.

The packer test samples from both the upper and lower aquifer reported iron
concentrations below detectable limits (<0.05 mg/L). Historically, iron concentrations for
Well No. 1 have ranged from 0.08 mg/L to 0.44 mg/L. Because the precipitation of iron
(oxy)hydroxides is possible when oxidized surface water is mixed with less oxidized
groundwater containing iron, iron concentrations are an important input in geochemical
modeling. Modeling was therefore conducted using two iron concentrations to
represent both historical and current conditions, as indicated during the packer test. In
the first simulation, an initial groundwater iron concentration equivalent to the
concentration that would result from groundwater in equilibrium with ferrihydrite was
applied. For the second simulation, an iron concentration equal to the average of the
historic concentrations was assigned (0.20 mg/L).

Sulfate was also below detectable limits in the lower zone packer test sample. Sulfate
was assumed to be equal to the detection limit (0.1 mg/L) in model simulations.
Historically sulfate concentrations have been low (<0.3 mg/L). Nitrate, also below
detectable limits (<0.01 mg/L)) was not included in model runs. At a redox potential of
135 mV, nitrate would not be expected to be present.

5.4.6 Recharge Water

Annual water quality for the Clackamas River for the period 1995 to 1999 is generally
consistent for most reported parameters; however, in 1995 and 1996 aluminum and silver

concentrations respectively were higher than previous years. Sulfate values for 1998 and
1999 (10 mg/L) are also four times higher than those from 1995 to 1997 (~ 2.5 mg/L).

Due to the similarity in historical water quality data, the most recent sample for which a
compete analysis was available, was used in geochemical modeling. Because calcium
and magnesium were not reported in 1998 and 1999, the 1997 sample was chosen.

No Eh data is available for the Clackamas river water samples. A value of 500 mV was
therefore assigned; consistent with generalized Eh-pH relationships for surface water in
contact with the atmosphere presented in Appelo and Potsma (1994). Iron, copper,
manganese and zinc were all below detectable limits in the 1997 Clackamas River
sample. Copper, manganese and zinc were set at concentrations equal to their respective
detection limits. An iron concentration representative of equilibrium conditions with
ferrihydrite was assigned.
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E-1.2 Modeling Results and Discussion

5.4.7 Groundwater

For both modeling simulations, groundwater is supersaturated with respect to a number
of iron (hydr)oxides and silica minerals. The iron (hydr)oxides include such minerals as
goethite (FeOOH), hematite (Fe,O;), maghemite (y-Fe,Os), magnetite (Fe;O,), and
lepidocrocite (y-FeOOH). However, despite the very low solubilities of these
compounds, the role of most of these minerals in equilibrium control of the iron activity
in freshwater natural systems is very minor (Hem 1992). Instead, the solubility of iron is
usually controlled by the most soluble (hydr)oxide present (Lindsay 1979), which is
ferrihydrite (Fe(OH),). This compound is known to play a major role in iron-rich
aqueous systems such as acid rock drainage (e.g., Nordstrom 1982), and is a familiar
cause for well failure by encrustation (e.g., Driscoll 1989). For simulation one,
groundwater in equilibrium with ferrihydrite results in an iron concentration of 0.001
mg/L. For the second simulation, an iron concentration of 0.20 mg/L results in
supersaturation of ferrihydrite.

The groundwater is also supersaturated with respect to various silica minerals, the only
one of relevance being quartz (5iO,). In general, natural waters are oversaturated with
respect to quartz because the rate of attainment of equilibrium between quartz and silicic
acid (i.e. dissolved silica) is extremely slow (Stumm and Morgan 1981). This generally
implies that the solubility of amorphous silica represents the upper limit of dissolved
aqueous silica. Groundwater is slightly undersaturated with respect to amorphous silica.
This is in good agreement with the observation made by Hem (1992) that natural waters
tend to have dissolved silica concentrations between the quartz equilibrium value and
the amorphous silica value. Consequently, clogging through precipitation of silica is
unlikely. Other minerals commonly found to clog aquifers or form encrustations in wells
such as manganese (hydr)oxides, carbonates, and gypsum are below saturation levels
and should not precipitate. Saturation indices indicate that calcite is near equilibrium
within the aquifer.

5.4.8 Recharge Water

Recharge water at equilibrium with respect to ferrihydrite results in an iron
concentration of 0.005 mg/L. In theory, therefore, under equilibrium conditions
dissolved iron cannot be present in measurable concentrations in the recharge water.
Historical sampling indicates that concentrations are below 0.05 mg/L. The modeling
results show that the recharge water is supersaturated with essentially the same iron
oxides as the groundwater: ferrihydrite, goethite, hematite, maghemite, magnetite, and
lepidocrocite. Itis undersaturated with respect to carbonates, gypsum, and amorphous
aluminum hydroxide. Surface water is at equilibrium with gibbsite.
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6. MIXING

After injection of the recharge water, at any given time all possible groundwater to
recharge water mixing ratios will occur in the aquifer. Immediately following injection,
the mixing zone between the two waters will be very narrow, and two discrete water
bodies will exist with essentially unaltered compositions. As time progresses, the mixing
zone will become broader and an increasing volume of the aquifer will contain mixed
groundwater/recharge water in various proportions. To cover this range of possible
mixing ratios, the effects of mixing were modeled with PHREEQC using three
groundwater to recharge water ratios: 3:1, 1:1, and 1:3.

As the proportion of recharge water mixed with groundwater increases, geochemical
modeling indicates that groundwater pH will decline and Eh will demonstrate small
increases. Simulation one indicates that this slight decline in pH and increase in Eh will
result in slight supersaturation of ferrihydrite. Due to the small concentration of iron
assumed to be initially present (0.001 mg/L), precipitation would be minimal.

For simulation two, an initial iron concentration of 0.2 mg/l resulted in supersaturation
with respect to ferrihydrite. Supersaturated conditions will persist during mixing with
recharge water, despite the influx of water with a lower iron concentration.

Supersaturation with respect to ferrihydrite at an iron concentration of 0.2 mg/L is most
likely insignificant in terms of clogging of the aquifer. The following semi-quantitative
approach may serve as an example. Consider a worst-case scenario in which virtually all
available dissolved iron (0.2 mg/L = 0.0036 mmol/L, Mg, = 55.8 g/mole) precipitates as
ferrihydrite. Assume a density of approximately 2.4 gcma for ferrihydrite (CRC, 1981),
which equates to a molar volume of approximately 45 cm’mole (Mgeomy; = 106.8 g/mole).
Per liter of groundwater, 0.0036 mmole of ferrihydrite therefore occupies approximately
1.6 x 10* em®. Assume that the porosity of the interflow zone for the basalt is
approximately 15%, representative of a worst case scenario. This equates to
approximately 150 cm?® of porewater per 1 liter of aquifer, in which approximately 2.4 x
10 cm® ferrihydrite precipitates. This amounts to approximately 1.6 x 10°% of the
available pore space, which is a negligible reduction in porosity. The reduction
percentage as calculated above is constant and independent of actual porosity. Although
this calculation contains some considerable uncertainties, it does serve to demonstrate
that clogging of the aquifer through precipitation of ferrihydrite is not likely to have a
significant impact on groundwater flow and porosity. The above approach is valid for
static conditions (i.e. no groundwater movement).

In addition to precipitation through inorganic mechanisms, microbial mediation can also
result in formation of ferrihydrite. Various forms of iron bacteria, such as the Thiobacillus
and Gallionella genera, have the capability to oxidize ferrous iron (Driscoll 1989;
Nordstrom 1982). This may lead to accumulation of substantial amounts of ferric
hydroxide slimes, which can reduce porosity outside the well (biofouling). To prevent
this from occurring, iron bacteria can be controlled through a variety of chemical and
physical applications, such as addition of oxidizing/acidifying agents as bactericides.
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The potential for iron bacteria to adversely affect aquifer properties is difficult to
ascertain. The different types of iron bacteria can occur in water with a wide variety of
chemical and physical characteristics. However, the low iron content of the
groundwater (0.2 mg/L) may be a retardant to growth of these bacteria, as they are
typically found in water that has an iron concentration in excess of 1 mg/L (Driscoll
1989). Since mixing of groundwater with recharge water will reduce dissolved iron
concentrations even further, it is not anticipated that iron bacteria will be a major
concern for the ASR system.
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