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1.0 Introduction

The Hillsboro School District (District) would like to use aquifer storage and recovery
(ASR) to irrigate the Liberty High School (LHS) athletic fields in Hillsboro, Washington
County, Oregon. ASR would be cost-effective for the District, and would mitigate against
declining water levels observed in nearby wells that are completed in the basalt aquifer.

The District is currently irrigating the LHS athletic fields with an irrigation well completed
in the Columbia River Basalt Group (CRBG) aquifer. The LHS irrigation well is operated
under Permit G-16052, which will expire on October 31, 2010. The Oregon Water
Resources Department (OWRD) has determined that a new groundwater right will not be
issued to the LHS irrigation well due to declining regional groundwater levels at other
wells completed in the basalt aquifer (i.e., WASH 5377 and WASH 5586). As such, the
District would like to use ASR to supply irrigation water for the LHS athletic fields and
general landscaping. Specifically, surface water would be used to bank a sufficient
quantity of water during the winter months that will be used to irrigate the athletic fields in
the summer months. ASR would benefit the basalt aquifer because native groundwater
would not be used to irrigate the athletic fields thereby mitigating against the observed
water level declines. Figures 1 and 2 are maps of the Liberty High School vicinity that
show the LHS irrigation well and vicinity basalt wells (including WASH 5377 and WASH
5586, where water level declines have been observed). Figure 3 shows a hydrograph of the
wells with declining water levels along with water levels for the LHS well.

Injection testing conducted in January 2010 indicates that ASR is feasible at the LHS
irrigation well. The District intends to use treated drinking water from the Tualatin Valley
Water District (TVWD) for ASR source water, and would inject and extract water using
the existing LHS irrigation well (WASH 58925). The LHS irrigation well would be
retrofitted for ASR purposes prior to ASR pilot testing.

This document is an ASR limited license application and includes a work plan for the
proposed ASR project. The ASR limited license application and work plan are in
compliance with Oregon Administrative Rules (OAR) 690-350-020 (OAR, 2010). The
following index identifies where information required under OAR 690-350-020 can be
found in this application. The index was prepared to assist in preparing and reviewing the
District’s application for an ASR limited license.

OAR Information Location

690-350-020 (2) June 18,2009 > (efoorije Fre s
Pre-Application Conference 1hiofod - Pre-pe app

690-350-020 (3) (a) Application Form (Appendix A)

Applicant Information

690-350-020 (3)(a)(B) Section 5 — Pilot Testing Program (Pages 17 - 20),
Operations Information ASR Limited License Application (Appendix A)
690-350-020 (3)(a)(C) Section 5 — Pilot Test Program (Page 20)
License Duration

690-350-020 (3)(a)(D) Section 5 — Pilot Test Program (Page 20)
Proposed Use

690-350-020 (3)(a)(E) ASR Limited License Application (Appendix A)
Ultimate Project Size

690-350-020 (3)(a)(F) Section 3 — Permits and Approvals (Page 14) and
Water Right Statement Appendix D

GS1 Water Solutions, Inc. 4
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690-350-020 (3)(a)(G) Appendix E

Water Right Holder Agreement

690-350-020 (3)(a)(H) Appendix F

Legal Land Use

690-350-020 (3)(a)(I) Figure 2

Map

690-350-020 (3)(a)(J) Section 5 — System Operation and Wellhead Facility
DHS Compliance Design (Page 16)

690-350-020 (3)(a)}(K) Appendix I

Supplemental Information

690-350-020 (3)(b)(A) Section 5 — Pilot Testing Program (Page 17 — 20),
Proposed ASR Test Program Section 6 — Water Quality Monitoring Program

(Page 21), Section 7 — Quality Assurance and
Quality Control Plan (Pages 22 — 24), Figure 2,
Tables 2 and 3, Appendix J

690-350-020 (3)(b)(B) Section 4 — System Operation and Wellhead Facility

Proposed System Design Design (Page 16) and Appendix H

690-350-020 (3)(b)(C) Section 2 — Hydrogeologic Setting, Water Quality,

Groundwater Information and ASR Well construction (Page 7 - 13), Figures 4
and 5

690-350-020 (3)(b)(D) Section 2 — Hydrogeologic Setting, Water Quality,

Source Water Quality and ASR Well construction (Pages 7 - 13), Table 1
and Appendix B

690-350-020 (3)(b)(E) NA — (i) and (ii) do not apply

Comments on Source Water/Standards

690-350-020 3)(bX(F) Section 2 — Hydrogeologic Setting, Water Quality,

Receiving Water Quality and ASR Well construction (Pages 7 — 13), Table 1
and Appendix B

690-350-020 3)(b)(G) Section 2 — Hydrogeologic Setting, Water Quality,

Comments on Compatibility and ASR Well Construction (Pages 7 — 13)

690-350-020 (3)(c) UIC Registration located in Appendix G

Other Information

Appendix A presents a completed Oregon Water Resources Department (OWRD) ASR
Limited License Application for pilot testing at the Liberty High School irrigation well.
The form was completed in a manner that allows operational flexibility during the testing
period.

1.1 ASR Pilot Testing Objectives

The purpose of ASR pilot testing is to evaluate ASR feasibility in the basalt aquifer
beneath LHS, and to develop design criteria for full-scale ASR operation. The pilot testing
will be conducted in a controlled manner designed to provide the data necessary to develop
an initial ASR operational plan. The objective of the pilot testing is to evaluate the
following;:

e Wellhead facility operation and response to ASR

e Aquifer hydraulic response to ASR

e Long-term performance of the ASR well

e Optimal rate of injection and target storage volume
e Recovery rate and sustainability of pumping

e Chemical compatibility of the native groundwater and source water (including an
assessment of mixing, potential clogging, and potential water quality changes)

GSI Water Solutions, Inc. 5
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¢ Quality of recovered water over time

¢ Frequency of redevelopment necessary to maintain an acceptable and sustainable
degree of well efficiency during full-scale operations

¢ Potential impacts of ASR including loss of stored water to springs, other aquifers,
or surface water; slope instability; water quality degradation; and interference with
surrounding wells as a result of injection and recovery.

The goal of pilot testing is to complete a testing program that can be used to apply for a
permanent ASR permit.

1.2 Pilot Testing Approach

During the pilot testing program, recharge is conducted in a controlled manner, and the
ASR well and aquifer response to initial ASR operations are evaluated. Details of the pilot
testing procedures are presented in Section 5. The first year of the pilot testing program
will consist of several tests conducted at the LHS irrigation well, including a shakedown
test followed by a full recharge-storage-recovery cycle. The shake down test assesses the
performance of the piping, pumps, valves, and controls, and lasts about one day. During
this test, a relatively small volume of water will be injected and recovered to evaluate
initial system operations and aquifer response. The full recharge-storage-recovery tests
(i.e., cycle tests) more closely approximate operational-scale ASR.

During the initial pilot testing at the LHS irrigation well, it is anticipated that water may be
injected at recharge rates up to 100 gpm and recovered at pumping rates of up to 320 gpm.
The maximum storage volume requested under this ASR Limited License is 30 million
gallons (MG), which is more than the target volume of approximately 13 MG needed to
irrigate the LHS athletic fields per year. Specifically the 30 MG storage volume request
would hedge against longer drought periods by allowing LHS to carry-over water from
year-to-year to hold more water in storage. The ASR Limited License request is for 5
years with the possibility of renewal if additional testing is warranted. The requested
storage volume is significantly less than the available storage volume of the basalt aquifer
at LHS (840 MG, based on an aquifer thickness of 8 feet, aquifer porosity of 4 percent, and
radius of influence of approximately 2 miles).

During the first year of pilot testing, up to 100 percent of water originally injected may be
recovered to provide data for assessment of mixing zone size and geochemical interactions.
During subsequent years of operation, injection, storage, and recovery rates and durations
will be determined on the basis of the volume of water recovered the previous year. It is
anticipated that the District will inject water from late fall to early summer (November 1
through June 30) of each year so that the maximum amount of water can be stored.

GSI Water Solutions, Inc. 6
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2.0 Hydrogeologic Setting, Water Quality, and ASR Well
Construction

Liberty High School (Figure 2) is located in Hillsboro, Washington County, Oregon.
Figure 4 is a geologic map of the LHS vicinity and Figure 5 is a geologic cross section (A
to A’), with the cross section location shown in Figure 4. Geologic units beneath LHS
include fine-grained unconsolidated silts, sands, and gravel lenses (approximately 300 feet
thick at LHS) and underlying basalt of the CRBG. The aquifer hosted by the sediments
typically has low yields and limited storage capacity. The basalt is the target aquifer for
ASR at LHS. This section presents preliminary hydrogeologic information about the
target aquifer for ASR (i.e., the CRBG) required under OAR 690-350-020(3)(b)(C) and
OAR 690-350-020(3)(b)(D).

2.1 Geology

The CRBG consists of Miocene-age (23 to 5.3 million years ago) basalt lava flows
originating from linear fissures in eastern Washington and Oregon and western Idaho. The
CRBG outcrops west and east of LHS in the Coast Range and Tualatin Mountains,
respectively (see Figure 4), and dips toward the center of the Tualatin Basin. An oil test
well drilled by the Texas Oil Company in 1947 on Cooper Mountain (WASH 102306)
indicates that the CRBG is approximately 1,000 feet thick in the Tualatin Basin. Based on
a geologic log for irrigation well WASH 5586 (located approximately two miles southwest
of the LHS irrigation well), the basalt beneath LHS consists primarily of the Grande Ronde
Formation of the CRBG (Tolan and Beeson, 1986).

2.2 Aquifer Description

The CRBG basalts contain some of the most productive aquifers in Oregon and comprise
the target aquifers for ASR at LHS. Vertical exposures through CRBG flows reveal that
they exhibit the same basic three-part internal arrangement of features shown in Figure 6.
These intraflow structures originated during emplacement and cooling of the lava flow and
are referred to as flow top, dense flow interior, and flow bottom. The combination of the
flow top and flow bottom is commonly referred to as the “interflow zone,” and hosts the
aquifer (Tolan et al., 2000). Because groundwater levels in water wells completed in the
CRBG rise above the top of the CRBG aquifer, the aquifer is considered semi-confined to
confined.

CRBG aquifer transmissivity was estimated from a five day, constant rate injection test at
the LHS irrigation well. Water was injected in the LHS irrigation well at a rate of 50 gpm,
and water levels were measured with an electronic water level meter and pressure
transducer/datalogger. Figure 7 is a time-mounding analysis of water levels in the well
during the injection test. No hydraulic boundaries were encountered during the test. Asis
shown on Figure 7, CRBG aquifer transmissivity is approximately 2,600 gallons per day
per foot (gpd/ft).

Porosity and storativity of CRBG interflow zones have not been measured at the LHS
irrigation well. Based on Tolan et al., (2000), the porosity of CRBG interflow zones is
expected to range from 6% to over 25% (flow top breccias) and 3% to 6% (vesicular flow
top). Based on storage measurements at the City of Beaverton’s ASR Well No. 3, the

GSI1 Water Solutions, Inc. 7
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storativity of CRBG interflow zones is expected to be on the order of 0.001.

2.3 Conceptual Hydrogeologic Model

Groundwater recharges the CRBG where it outcrops in the Tualatin Mountains and Coast
Range on the east and west edges of the Tualatin Basin, respectively. Groundwater likely
flows down-dip along basalt interflow zones. Because the dense flow interiors of the
CRBG have extremely low permeabilities, it is unlikely that the overlying unconsolidated
sediments are in hydraulic communication with the CRBG interflows.

There are several geologic characteristics that can locally modify the hydraulic behavior of
CRBG aquifers including faults, folds, and secondary mineralization. Faults can form
barriers to the lateral and vertical movement of groundwater, but they also can (1) provide
vertical pathways, (2) cause secondary fracturing to enhance the interconnection between
interflow zones, and (3) expose interflow zones to local opportunities for aquifer recharge
and/or discharge. Folding of the CRBG can fracture the flows enhancing secondary
permeability, possibly providing a vertical pathway to enhance interconnection between
interflow zones. However, if these secondary fractures heal or are “filled” with secondary
mineralization, which is often the case, the overall effect results in significant reduction in
permeability of the aquifer system (Tolan et al., 2000).

2.4 Flow Direction and Rate of Movement

We do not currently have the information (i.e., well elevations surveyed to the nearest 0.01
foot) to determine groundwater rate of movement. However, the potentiometric surface of
CRBG groundwater at LHS likely favors a down-dip (i.e., westward) groundwater flow
direction, subject to the geologic characteristics that could modify hydraulic behavior of
the CRBG and influence from vicinity irrigation wells.

2.5 Area Affected by the ASR Well

The area affected by the LHS ASR well was estimated using the Theis equation to
calculate the aerial extent of mounding in the CRBG aquifer (e.g., Fetter, pg. 224, 1994):

As Q1(4Tt) )

= n 2
477 \1.78r°S

Where s is mounding (feet), O is injection rate (ft*/day), T'is transmissivity (ft*/d),  is time
(days), r is radial distance from the well with a mounding of s (feet), and S is storativity
(dimensionless). The aerial extent of mounding (i.e., area affected by the ASR well) was
defined as the portion of the CRBG that experiences greater than 2.0 feet of water level
rise during ASR cycle testing. Assuming 7= 2,600 gpd/ft (350 ft*/day), 0= 100 gpm
(9,600 ft*/day), == 240 days, s = 2.0 feet, and S= 0.001, we calculate that the aerial extent
of mounding (i.e., », the area affected by the ASR well) is approximately two miles.
Therefore, the area affected by the ASR well is the basalt aquifer within two miles of the
LHS irrigation well. This aerial extent of mounding is shown in Figure 8.

GSI Water Solutions, Inc. 8
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2.6 Allocation of Surface Water, Springs, or Wells in the Affected
Area

Water right allocations in the area affected by the ASR well are shown on Figure 8.
Surface water and spring allocations are not shown in Figure 8 because the basalt aquifer is
buried by at least one hundred feet of sediments in the affected area. Groundwater rights
are shown for wells completed in the basalt aquifer, and for wells where an aquifer
determination could not be made.

2.7 Anticipated Changes to the Groundwater System

The District anticipates that ASR will beneficially affect the groundwater system by
reducing the rate of groundwater decline or stabilizing groundwater levels in the basalt
aquifer by the fact that native groundwater will not be appropriated by LHS to irrigate the
athletic fields.

2.8 Potential Natural Resources Problems of Testing
The District does not anticipate any impacts to natural resources from ASR testing.

2.9 Other Information

Specific capacity was calculated from the injection test (e.g., Driscoll, 1986). Specific
capacity is a measure of well performance that relates drawdown in a well to well yield:
SC = 2 )
N

where:

SC is specific capacity (gpm per foot of drawdown)

Q = well yield (gpm)

s = drawdown (feet)

After about 12 hours (720 minutes) of injecting, the specific capacity stabilized at
approximately 1 gpm/ft.

2.10 Water Chemistry

This section discusses water quality of the TVWD source water and native basalt
groundwater, and evaluates the effects of mixing TVWD source water and native basalt
groundwater. As discussed later in this section, we do not expect any adverse reactions or
impacts from mixing between TVWD source water and native basalt groundwater.

Native groundwater and source water analytical results are presented in Table 1. The
native basalt groundwater sample was collected from the LHS irrigation well on January
11, 2010, and submitted to Alexin Analytical Laboratories (Tigard, Oregon) for analysis,
The two TVWD source water samples were collected on December 16, 2008, and April 13,
2009. These two samples were averaged for this analysis. Laboratory reports are provided
in Appendix B.

TVWD source water meets the regulatory criteria for all Safe Drinking Water Act
constituents and thus is suitable for ASR purposes. This statement is supported by the fact
that TVWD is currently being used to recharge the TVWD’s ASR well under ASR Limited
License #002 and has complied with all state ASR regulatory criteria since TVWD began

GS1 Water Solutions, Inc. 9
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recharging their ASR well in 2009,

Water Quality of Source Water and Native Basalt Groundwater

This section compares TVWD source water and native basalt groundwater using graphs
that show chemical components of the two waters. The comparison uses Piper Plots, Stiff
Diagrams, and graphs of constituent concentrations to evaluate similarities and differences
between TVWD source water and native basalt groundwater.

Figure 9 is a plot of chemical parameters in TVWD source water and native basalt
groundwater. The plots for source water and native basalt groundwater reflect some
marked dissimilarities. Specifically, the concentrations of bicarbonate (HCO3), calcium
(Ca), chloride (Cl), sodium (Na), and silica (Si) are higher in the native groundwater than
in TVWD source water. Not shown in Figure 9 is the concentration of Total Dissolved
Solids (TDS) in the waters, which is also significantly higher in the native basalt
groundwater (396 mg/L) than in the TVWD source water (85 mg/L). The differences in
these concentrations probably reflect the fact that the native groundwater has a long
residence time in the aquifer as opposed to the TVWD source water being surface water.
Not as evident in the figure are the differences in the chemical state parameters of
temperature, dissolved oxygen and pe [i.e, pe = 0.017(oxidation reduction potential)]. The
native basalt groundwater is more reducing and higher temperature than the TVWD source
water. However we would anticipate the opposite temperature correlation in the summer
months between native and source water. Figure 9 shows that the two waters have
equilibrated to different environments. Therefore, it is possible that a subsurface mixing of
source water and native basalt groundwater may result in chemical reactions that
equilibrate the mixed water with the subsurface environment.

Piper plots and Stiff diagrams are used to classify waters, and are provided in Figures 10
and 11, respectively. Differences in native basalt groundwater and source water are shown
on the Piper Plot (Figure 10), with source water classified as a mixed cation-bicarbonate
type and native groundwater classified as a mixed cation-bicarbonate-chloride type.
Compositional differences in source water and native basalt groundwater are also shown
on the Stiff diagram (Figure 11). With the exception of sulfate (SO,), the concentrations of
the cations and anions are much higher in the native basalt groundwater, contributing to the
higher TDS value for native basalt groundwater as compared to the TVWD source water,

It should be pointed out that there is a large ion (i.e., cation-anion) charge imbalance
(17.3% as opposed to an analytical acceptable value of <5%) in the analyses of the native
groundwater suggesting a possible analytical error by the laboratory. However, we do not
believe that the error is significant with respect to the compatibility analysis discussed
below, which is based primarily on saturation indices and not ion abundances.

Mixing of Source Water and Native Groundwater

The United States Geological Survey water chemistry software package PHREEQC was
used to evaluate the geochemical compatibility of native basalt groundwater and TVWD
source water. PHREEQC simulates mixing of two waters and calculates mineral solubility
in the mixed water. This software is applicable to evaluating ASR feasibility because it
assesses whether mixing between source water and native groundwater will cause
precipitation of minerals within the aquifer and/or well screen.

GSI1 Water Solutions, Inc. 10
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PHREEQC was used to evaluate the following chemical reactions that could potentially
result from mixing of native basalt groundwater and TVWD source water:

e Mineral precipitation in unmixed water, and
e Mineral precipitation in mixed water.

Mineral precipitation depends on mineral solubility in water and water chemistry. The
effect of mineral solubility and water chemistry is determined by calculating the saturation
index (SI) for a mineral using PHREEQC. The SI is the log of the ratio of actual
concentration of the mineral components divided by the theoretical concentrations of the
mineral at saturation (i.e., the solubility) for the chemical state being considered. If the SI
is negative, then the solution is undersaturated in a mineral, and a mineral will dissolve in
the solution. Ifthe SI is positive, then the solution is oversaturated in a mineral, and a
mineral will have a tendency to precipitate from the solution. A positive SI value doesn’t
necessarily mean the mineral will precipitate, only that it has a tendency to do so. The
precipitation and growth of a mineral is complicated by the fact that before the mineral can
grow, a mineral nucleus is needed to form spontaneously in the solution, which generally
requires the SI to be a value greater than one.

Saturation indices for native basalt groundwater and TVWD source water are shown in
Figure 12. The SI for gypsum in native basalt groundwater is not shown in Figure 12
because the sulfate was not detected in the native basalt groundwater sample. With the
exception of the silica minerals chalcedony and quartz, TVWD source water is
undersaturated with respect to all of the more common clogging minerals. Native basalt
groundwater tends to be at saturation or slightly oversaturated with respect to all of the
minerals shown in Figure 12 except for the clay mineral sepiolite, evaporite halite, and the
manganese mineral pyrolusite.

Common minerals that result in clogging include iron hydroxides (FeO(OH)3) and calcite
(CaCOs). Neither source water nor native basalt groundwater contain detectable iron,
therefore eliminating the potential of clogging by iron hydroxides. The SI for calcite is
negative 0.91 for the TVWD source water; therefore, no precipitation of calcite is
anticipated for this water. The SI for calcite is 0.44 for the native groundwater indicating a
condition of saturation to oversaturation with respect to calcite. However, an important
constituent in the solubility of calcite is the bicarbonate (HCO5') molecule. Given the
variation in bicarbonate (HCOj3') between the two waters (Figure 9), and the slightly
different chemical states, it is necessary that we evaluate the SI values resulting from
mixing of the two solutions.

Figure 13 shows the saturation indices for mixtures of native groundwater and the TVWD
source water for different mixing proportions. SI values for gypsum were calculated by
assuming SO, concentration was zetro in native basalt groundwater. The SI values for both
waters individually are also shown for comparison. It is apparent from Figure 13 that the
mixtures of native groundwater with TVWD source water remain slightly oversaturated
with respect to calcite, chalcedony, dolomite, and quartz.

Precipitation is a relatively slow chemical reaction. Precipitation of a mineral phase

GSI Water Solutions, Inc. 11
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requires the formation of a nucleus about which the individual ions can attach as the
mineral grows. Typically, the growth of a given mineral can take months to years. Given
the low level of oversaturation of these minerals, and the time scale of a typical ASR cycle
(typically one year assuming 100% of recovered water), it is not likely that significant
mineral accumulation will occur as a result of the ASR process. The potential impact of
calcite precipitation can be evaluated by assuming that 50% of the dissolved Ca in the
mixed native basalt groundwater and source water precipitates as calcite. Calcite has a
molecular volume of 6.13 x 10 ¢cm®/molecule. In the mixed water, Ca has a
concentration of 44.8 mg/L or 1.121 x 10~ mole/L. From these numbers and the 50%
precipitation assumption, we can calculate that the volume of precipitated calcite would be
approximately 0.02 cm” for every liter of water (which is equivalent to 0.002% of the
aquifer porosity). Such a low volume of calcite precipitation is probably insignificant and
likely would not affect the ASR operation.

There is a high total organic carbon (TOC) in both the TVWD source water and the native
groundwater. TOC is a microbiological food source that could lead to some biofouling,
although given the low Fe content (less than 0.05 mg/L), the formation of iron bacteria
would likely be minimal. However, iron bacteria content should be monitored during pilot
testing.

Summary of Observations

1. The composition of the ASR source water from TVWD is a mixed cation-
bicarbonate water with low total dissolved solids, while the native groundwater is a
mixed cation bicarbonate chloride water, absent of SO4 and high in total dissolved
solids.

2. TVWD source water and native basalt groundwater have evolved in different
environments.

3. The compositional patterns for source and receiving waters reflect some marked
dissimilarities. This is particularly so with respect to the concentrations of HCO3,
Ca, Cl, Na, and Si. All are higher in the native groundwater than in the TVWD
source water.

4. The source water is oxidizing in character, while the native groundwater is
reducing in character (i.e., oxygen deficient).

5. The native groundwater has higher temperature and lower dissolved oxygen than
the TVWD source water. However, we would anticipate the native groundwater
will be cooler than source water in the summer months.

6. In source water, the saturation indices for the more common minerals (i.e., calcite,
dolomite, gypsum, and halite) are less than zero. In native basalt groundwater,
saturation indices for more common minerals (i.e., calcite and dolomite) are at or
slightly above zero, with the exception of halite, which is less than zero.

7. The minerals calcite, dolomite, chalcedony, and quartz are slightly oversaturated in
the groundwater and in mixtures of groundwater and surface water.

8. The saturation indices for chalcedony and quartz are greater than zero in mixed
water (0.4 to 0.9); however, it is unlikely that these minerals would nucleate and
grow, particularly on the time scale of an ASR cycle (typically one year assuming
100% recovery of stored water).
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9. The SI for calcite is also low. Nucleation and growth of this mineral is considered
more likely; however, assuming half of the Ca in solution was to precipitate as
calcite, approximately 0.002% of the pore spaces would be filled.

10. Growth of iron bacteria during ASR (which results in biofouling that clogs the well
screen and formation) will likely be minimal because the iron contents of TVWD
source water and native basalt groundwater are low. However, the potential exists
for biofouling because total organic carbon is high in TVWD source water and
native basalt groundwater. Therefore, iron bacteria should be monitored during
pilot testing.

In conclusion, TVWD source water and native basalt groundwater are compatible and no
reactions that would impact the ASR process are expected.

2.11 ASR Well Construction Details

The driller’s well log and as-built diagram for the Liberty High School irrigation well is
provided in Appendix C. The Liberty High School irrigation well is 648 feet deep and
most likely obtains water from one basalt interflow zone from 574 feet to 582 feet below
ground surface (bgs). The well is sealed to a depth of 510 feet bgs and has a 10-inch
diameter open borehole from 510 feet to 648 feet bgs. This well is constructed in
accordance with State of Oregon standards. The District has measured static water levels
in the LHS irrigation well since 2004 (Figure 3). Static water levels have declined from 79
feet bgs in March 2004 to 83 feet bgs in March 2009. The pump is a 40 horsepower
submersible that is set at a depth of approximately 460 feet bgs. The District plans to
modify the wellhead for the Liberty High School irrigation well for ASR purposes, as
described in Section 4.

GSI Water Solutions, Inc. 13
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3.0 Permits and Approvals

This section identifies permits and approvals necessary to conduct ASR pilot testing and
provides documentation that the permits and approvals have either been obtained,
requested, or are not necessary for the ASR pilot testing.

3.1 Source Water Rights

The District intends to utilize water from TVWD for ASR source water during late fall to
early summer (November 1 through June 30). TVWD is a regional water provider that
receives water from the Portland Water Bureau (PWB) and the Joint Water Commission
(JWC), and provides more than an average of 20 million gallons per day of treated
drinking water to its customers inside its service area including portions of the Cities of
Beaverton, Tigard and Hillsboro. TVWD water source (and therefore water rights)
depends on location within the TVWD. At LHS, TVWD source water is supplied by JWC
and is appropriated under surface water rights owned by the City of Hillsboro.
Specifically, the City of Hillsboro provides the TVWD with water under water rights
certificates 81026, 81027, 67891 and 85913. Water rights certificates for TVWD source
water are provided in Appendix D. Because the District is not the holder of the water right
for ASR testing, a statement from the water right holder (i.e., City of Hillsboro) indicating
permission for use of TVWD source water for ASR testing is provided in Appendix E, as
required by OAR 690-350-0020(3)(G).

3.2 Groundwater Rights

The District does not have a water right for the Liberty High School irrigation well
(WASH 58925). The irrigation well has been operating under a temporary permit (Permit
G-16052), which will expire on October 31, 2010. Therefore, the volume of groundwater
extracted from the LHS irrigation well over a pilot testing cycle will be limited to the
injected volume.

3.3 Wastewater Discharge Approval

During the ASR pilot testing, some well water, distribution system water, and stored water
will be pumped to waste to minimize and control particulates in the well or the distribution
system. Discharges to waste will include backflushing episodes when injection will be
stopped and the pump turned on for approximately 15 to 30 minutes to remove particulates
that may have entered the well during recharge, and distribution system flushing conducted
just prior to starting injection cycles to remove any particulates from the lines prior to
injection of water into the aquifer. The pump to waste discharge will be conveyed to a
storm manhole (located approximately 300 feet south of the pump house) or to the athletic
fields. The discharge water will consist of ASR source water (treated drinking water),
native groundwater, or a mixture of the two. All proposed components of the pump to
waste system will obtain the appropriate local and state permits prior to installation and
operation.

3.4 Underground Injection Control (UIC) Registration

Appendix G contains a completed UIC registration form for ASR. This form was
submitted to the Department of Environmental Quality and rule-authorized (UIC # 14059).
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4.0 System Operation and Wellhead Facility Design

Prior to Pilot testing, the Liberty High School irrigation well wellhead will be retrofitted
for ASR operation. The retrofitting of the well will allow the well to supply water to the
irrigation system during the irrigation season and to inject potable water into the aquifer
during the non-irrigation season. The well will be controlled manually. The retrofitted
ASR wellhead will be situated within the existing pump house and wellhead facility. A
schematic as-built of the existing well and a diagram showing proposed wellhead assembly
and piping are provided in Appendix H. The retrofitted ASR wellhead will be constructed
in accordance with DHS standards, and will include the following:

e Piping valves that allow for flushing distribution system water lines that
provide injection source water to remove particulates prior to injection.

e ASR injection line valves that allow for pump-to-waste during periodic back
flushing events.

e Controls to monitor turbidity and shutdown ASR injection at adjustable
nephelometric turbidity unit (NTU) settings. The turbidity meter will be located
far enough upstream of the wellhead in order to provide sufficient time for the
well to be shutdown if a turbidity event occurs.

e A bi-directional totalizing flow meter that can provide real-time data during
injection and recovery.

e A dedicated downhole water level transducer so that the performance of the
well can be monitored.

e An access port for manual water level measurements.

e Access ports for sampling during injection, storage and recovery

e Possibly a downhole control valve or orifice plate, if needed to maintain enough
back pressure to ensure the injection pipe remains full during injection.

Design plans of the wellhead modifications will be forwarded OWRD for plan review prior

to initiating construction, and after approval, the final documentation will be sent to
OWRD.
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5.0 Pilot Testing Program

The purpose of pilot testing is to confirm ASR feasibility at the LHS irrigation well, and to
develop design criteria for full-scale ASR operation within the basalt aquifer. The pilot
testing program described below is the framework that will be implemented initially at the
Liberty High School irrigation well.

The pilot testing program under an ASR limited license consists of two components:

e Baseline Testing and Monitoring — Includes water level monitoring and well
testing initiated before the start of ASR testing to document pre-ASR aquifer
conditions and well performance.

¢ ASR Testing — ASR testing is divided into yearly cycle tests. Each ASR pilot
testing cycle includes an injection period, a storage period, and a recovery period.

- Year I —Includes a shakedown test and a longer-duration, operational-scale
pilot testing cycle.

- Years 2-5 — Injection, storage, and recovery rates and duration for subsequent
pilot testing cycles will be determined on the basis of previous year operations.
Because all of the stored water may not be fully recovered each year, the
subsequent year’s injection volume may be reduced.

Each of the testing components is presented in the following subsections.

5.1 Baseline Testing and Monitoring

The purpose of the baseline testing and monitoring is to obtain background water level
data in the vicinity of the ASR well and to assess pre-ASR well performance and aquifer
characteristics. It is important to note that the LHS has been collecting native groundwater
level baseline data for several years (see Figure 3). These data are compared to data
collected during ASR testing to evaluate the effects of ASR on the aquifer and well.
Baseline testing at LHS consists of:

Water Level Monitoring

The District has measured water levels at the LHS irrigation well annually from 2004 to
2006, and quarterly from 2006 to the present (Figure 3). Two weeks prior to Year 1 ASR
testing, the District will begin more frequent monitoring at up to three wells completed in
the basalt aquifer at LHS, assuming LHS is given access by local well owners. LHS may
need OWRD’s assistance in securing access to local wells in order to collect observation
data. Specifically, water level measurements will be collected manually twice per week, or
less if data support less frequent measurements, using an electronic water level sounder, as
access permits. In addition, water levels at two wells will be monitored with electronic
data loggers and pressure transducers (depending on access).

At a minimum, water level monitoring will include the LHS irrigation well (WASH
58925). Water well records from OWRD were reviewed to identify existing observation
wells in the pilot test study area that could be used to evaluate background water levels and

GSI Water Solutions, Inc. 16




ASR Pilot Test Work Plan, Hillsboro School District, Liberty High School

aquifer conditions in the deep basalt aquifer during future ASR testing or full-scale
operations, The following potential observation wells were identified:

e WASH 59240
e WASH 54761
e WASHS51138

e WASH?2118
e WASH 51064
e WASHA4012

o WASH 56477

The potential observation well locations listed above are shown in Figure 1, and well logs
are provided in Appendix C. The District attempted to obtain approval for access to these
wells, however efforts were unsuccessful. The District is interested in working with
OWRD to ensure that there is an available observation well prior to ASR Pilot Testing.

Well Testing

A step rate aquifer test was conducted after well installation, and a five day, constant rate
injection test was conducted in January 2010. The results of these tests are provided in
(Appendix I). The January injection test was conducted under an underground injection
control permit (UIC # 14059). The specific capacity of the well is roughly 1.0 gallons per
minute per foot of drawdown/drawup; this is a low value but sufficient for the intended
storage volume (see Appendix I).

During the January 2010 constant rate injection test, potable water from TVWD was
injected in the basalt aquifer for five days at a constant rate of 50 gpm. As shown on the
hydrographs in Appendix I, the static water level trend in the LHS irrigation well was flat
and at a depth of approximately 93 feet bgs prior to injection. Approximately 45 feet of
mounding occurred in the injection well after five days of injecting at 50 gpm and the
projected drawup line shows that water levels within the well will remain below the
ground surface. After injection stopped, water level in the irrigation well recovered to
within 95% of pre-injection static water level within approximately 14 minutes. No
negative hydrogeologic boundary conditions that could adversely affect the long-term
performance of an ASR well were encountered during the 5-day injection test

5.2 ASR Testing: Year 1

This section describes the first year of pilot testing at the LHS irrigation well. The testing
will consist of an initial shake-down test followed by a longer-duration, operational-scale
pilot testing cycle. Each of the testing cycles and the planned monitoring are described in
the following sections.

During pilot testing, water levels will be measured in the same wells used for baseline
groundwater monitoring. The purpose of monitoring water levels is to assess aquifer
response to injection and extraction, benefits to other production wells, and adverse
impacts from ASR (e.g., creation of new springs and seeps). It is important to note that it
is highly unlikely that seeps will occur due to this project since the basalts are capped by
300 feet of sediment and the potentiometric surface during injection (mounding cone) will
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not reach the ground surface. The LHS irrigation well will be instrumented with a pressure
transducer and datalogger that will record water levels approximately every 5 minutes.
Other well locations will be monitored bi-weekly using a water level sounder, unless they
are instrumented with dataloggers and pressure transducers.

The inijtial recommended operational rates for pilot testing of the Liberty High School
irrigation well are presented in Table 2. It is anticipated that TVWD source water may be
injected at recharge rates up to about 100 gpm and recovered at pumping rates of up to
approximately 320 gpm during initial pilot testing, These maximum rates are based on
maximum available drawup, maximum available drawdown, and the specific capacity (1
gpm per foot of drawdown) observed at the LHS irrigation well, and are less than the
maximum rates allowed under the TVWD water right [as stipulated in OAR 690-350-
0010(2) and OAR 690-350-0010(3)]. Actual recharge and recovery rates during the ASR
pilot testing program at the LHS irrigation well will be based on transient aquifer and well
conditions, and are anticipated to average 50 gpm (recharge) and 240 gpm (recovery).

Water quality samples will be collected during pilot testing. The planned water quality
monitoring program is presented in Sections 6 and 7.

Shakedown Test

Before initiating the first pilot testing cycle, a shakedown test will be performed that will
consist of injecting TVWD water into the LHS irrigation well to check the operation of the
injection system. The function of the automatic flow control system and the downhole
valve (if one is used) will also be checked. Adjustments to the system will be made as
necessary. After the short injection period, the well pump will be operated to recover all of
the injected water and check well pump operation. The injection and pumping rate will be
adjusted to optimize system operation for the longer cycle test. The shakedown test is
anticipated to last 8 hours. Recovered water from the testing will be directed into the
District’s irrigation system, except for short periods of pumping water to waste at the
beginning of pumping when the water may contain particulates.

Cycle 1
The objective of Cycle 1 is to evaluate the long-term aquifer response, well performance,
and water quality conditions under operational-scale ASR in the basalt aquifer.

Cycle 1 will consist of injection, storage, and recovery phases. The injection phase of
Cycle 1 will be used to assess head buildup in the aquifer, increased production
performance resulting from recharge, potential for loss of stored water, and injection well
efficiency changes over time. The storage phase will be used to determine if the quality of
the stored water changes substantially during storage and the degree to which the head
buildup is maintained. A step-rate pumping test will be performed at the start of the
recovery phase, and will consist of pumping the LHS irrigation well at three pumping rates
(75 gpm, 130 gpm and 220 gpm) for approximately 2 hours each. Results of the step-rate
test will be compared to the baseline step-rate test to assess changes in well efficiency
following ASR. The recovery portion of Cycle 1 will be used to estimate the amount of
mixing between source water and native groundwater, and to identify changes in well
performance and aquifer characteristics relative to the initial baseline pumping tests.
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Cycle 1 of pilot testing will consist of injecting, storing, and recovering TVWD source
water at the LHS irrigation well. The Cycle 1 schedule will depend on LHS irrigation
demands and well performance, but is anticipated to consist of:

o An approximately 210-day injection period from November 1 through May 30 (or
possibly into June) (with a minimum storage target of 13 MG at an estimated
average injection rate of 72,000 gallons per day at 50 gpm and a maximum storage
target of 30 MG at 144,000 gallons per day at 100 gpm).

o An approximately 30-day storage period (some portion of June 2010).

. A 150-day recovery period from July 1 through November 31 (potentially recovery
of up to 100 percent of injected volume and a recovery rate of up to 300 gpm
assuming only 13 MG is stored in a given year, or potentially carrying over some
storage to hedge against future drought periods).

The rates and volumes described above are estimates only and may vary significantly.
Consequently, the total amount of water stored in a given year may be variable and could
be up to the maximum amount of 30 MG as requested in the application.

As shown in Table 2, water quality samples will be collected during ASR testing to
characterize the mixing zone during the end of the target recovery volume (using criteria
developed during baseline monitoring). The recovered water will be put into the District’s
irrigation system. Water quality sampling and analysis procedures and frequency are
described in Section 8 of this work plan.

Contingency Plan

The District intends to use recovered water in its irrigation system. In the unlikely event
that the quality of the injected water becomes impaired or the recovered water is
unacceptable, all of the water injected into the aquifer will need to be recovered and
pumped to waste. The current wellhead system will be modified to allow for discharge of
water to the storm system or a field that can accept impaired water; this event is assumed
to be highly unlikely however. On the basis of the water quality analysis conducted to date
and our experience with ASR in basalt aquifers throughout the region, the likelihood of
this situation occurring appears highly improbable.

5.3 ASR Testing: Years 2 through 5

The results of the Year 1 pilot testing at the Liberty High School irrigation well will be
evaluated and used to optimize ASR operation in future years. Target ASR volumes, rates,
durations and schedules will be developed on the basis of Year 1 results. The planned ASR
operations plan for the following year will be submitted with each annual report. Any
modifications to the sampling and monitoring plan provided in Table 2 will be submitted
to OWRD for review and approval.

Limited License Duration

The District is seeking approval of a limited license for a duration of 5 years with the
option to extend the limited license period for an additional length of time if needed.
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6.0 Water Quality Monitoring Program

ASR regulations require that source water and native groundwater be analyzed for DHS
regulated and unregulated constituents, DEQ water quality maximum measurable level
(MML) constituents and the federal secondary maximum contaminant level (SMCL)
constituents before pilot testing begins and periodically during the testing period. In
addition to the above-mentioned constituents, the native groundwater also must be tested
for selected general water quality parameters and common ions. These analyses are listed
in Table 3 of this application. Results of source water and native groundwater quality
testing conducted to date are provided in Appendix B and are discussed in Section 2 of this
report.

The objectives of water quality monitoring for the ASR pilot testing program include the
following:

¢ Confirm that the injected and recovered water meets Safe Drinking Water Act
drinking water criteria:
- Drinking water parameters
- Aesthetics of the recovered water (taste and odor)

e Assess water quality compatibility with respect to:
- Injection well clogging caused by particulates (turbidity), air, biological
activity, and chemical reactions
- Mineral dissolution reactions in the aquifer that could affect recovered water
quality
- ASR well redevelopment criteria
- Recovery efficiencies

The components of the water quality monitoring for the pilot testing program are described
in the following subsections. A discussion of the background native groundwater quality,
source water quality, and predicted geochemistry resulting from mixing is presented in
Section 2 of this application.

6.1 Water Quality Monitoring: Year 1 Pilot Testing

Water quality samples will be collected during the injection, storage and recovery periods
of Cycle 1 testing. Water quality analyses and a tentative ASR operations schedule for the
first year of pilot testing at the LHS irrigation well are presented in Table 2. The program

has been designed to meet the objectives stated previously.

6.2 Water Quality Monitoring: Pilot Testing, Years 2 through 5

Table 2 presents the anticipated water quality monitoring program for Years 2 through 5.
If this anticipated program changes based on Year 1 pilot testing results, an updated water
quality monitoring program for Years 2 through 5 will be developed and submitted to
OWRD.
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7.0 Quality Assurance and Quality Control Plan

This quality assurance and quality control (QA/QC) plan describes water sampling QA/QC
procedures that will be performed during the District’s ASR pilot testing program at LHS.
The purpose of the QA/QC plan is to obtain water quality data that are valid
representations of the water quality at each sampling location. GSI and/or LHS will collect
the water quality samples and submit them to a laboratory for analysis. GSI will review
field and laboratory data for completeness and compliance with this plan.

7.1 Field QA/QC

QA/QC procedures that will be used in the field during the ASR pilot testing program
include field equipment calibration, field record keeping, and chain-of custody
documentation. No duplicate samples will be collected in the field. If lab testing results
indicate that a parameter has an unexpectedly high concentration approaching the MCL or
MML, injection or pumping will be stopped and the location will be resampled as soon as
possible. Each element of the field QA/QC is described below.

7.2 Field Equipment Calibration
Field meters require calibration to ensure accurate and precise measurement of field

parameters. The field meters will be calibrated before each sampling event and
subsequently operated in a manner consistent with the manufacture’s recommendations.

7.3 Field Record Keeping

The sampling technician will document field observations and measurements on a water
sampling field form during sampling. The following information will be recorded on the
form for each sampling point:

Time of day and date

Name of person performing the sampling

Location of sampling point

Field parameter values (pH, temperature, specific conductivity, dissolved oxygen,
and oxygen reduction potential) collected during sampling

e Appearance of sample

e Thermal and chemical preservation (if any)

If groundwater samples are collected from wells, the following additional information will
be recorded on the form:

¢ Depth to groundwater
¢ Tield parameter values collected during purging intervals
e Purging time and volume of water purged

7.4 Sample Labels

A sample label will be secured to each water sample container. The following information
will be included on the sample labels:
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Project location

Sample number (e.g., well ID# and date)

Name of person collecting the sample

Date and time of sample collection

Type of preservative (if any)

Other pertinent information requested by the analytical laboratory that will be
analyzing the water samples

7.5 Sample Names
Each sample will be named according to the following format: LHS- A44-BB-C, where:

e “LHS” indicates the sample was collected at the Liberty High School irrigation
well,

e “AAA” indicates whether the water represents native basalt groundwater (NBG),
source water (SW), or recovered water (RW),

e “BB” indicates the cycle (C1 for Cycle 1, C2 for Cycle 2, etc.), and

e “C” indicates the sample number within a given cycle (1 indicates the first sample
of “4A4A” collected during a cycle, and 2 indicates the second sample of “444”
collected during a cycle).

For example, LHS-SW-C1-2 would be the second source water sample collected during
Cycle 1 at the Liberty High School irrigation well.

7.6 Chain-of-Custody

A chain-of-custody form will be used to track possession of each sample and document the
requested analyses. The following procedure will be used regarding chain-of-custody
records.

1. After collecting the samples, the sampling technician will complete the chain-of-
custody form.

2. The chain-of-custody record will accompany the samples from the field to the
laboratory.

3. Each individual having samples in his/her custody must ensure that the samples are
not tampered with and that the chain-of-custody record is completed upon sample
transfer.

4. A copy of the completed forms will be retained in the project files.

7.7 Laboratory Quality Assurance Program

Samples collected during the pilot testing program will be analyzed by an analytical
laboratory certified by the Oregon Environmental Laboratory Accreditation Program
(ORELAP).

The analytical laboratory will use trip blanks, method blanks, spikes, duplicates,
surrogates, and control samples in each analytical batch containing the District samples
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being analyzed, or at a frequency of at least one in every 20 samples, depending on the
analysis being performed. The results from these procedures will accompany the sample
test results. A copy of the analytical laboratory’s quality assurance manual is available
upon request.
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8.0 Schedule

The anticipated pilot testing schedule for the Liberty High School irrigation well is
presented in Table 2. The schedule may vary depending on when the ASR limited license
is approved and could change in response to weather conditions that will influence the
beginning of peak seasonal irrigation demand and well performance.
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9.0 ASR Annual Water Year Report Form

Appendix J contains the report form and description of information that will be used to
report the results from pilot testing to OWRD each year. GSI will complete this report
form for the District following the first year or two of testing but anticipates that the form
will be prepared by the District with help from GSI in subsequent years.
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FIGURE 2

Site Map with Vicinity Water Wells
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APPENDIX A

OWRD ASR LIMITED LICENSE APPLICATION FORM




11.

12.

13.

14.

15.

16.

AS CURRENTLY ANTICIPATED

SOURCE OF INJECTION WATER for ASR: Tualatin Valley Water District (TVWD)

a tributary of

MAXIMUM DIVERSION RATE: Up to 100 gpm

MAXIMUM INJECTION RATE AT EACH WELL(S): Up to 100 gpm

MAXIMUM STORAGE VOLUME: 30 MG at any one time

MAXIMUM STORAGE DURATION: 1 year, could be greater than 1 year
depending on demand for stored water

MAXIMUM WITHDRAWAL RATE AT EACH WELL(S): 320 gpm

NOTE: The materials required by rule for an ASR limited license are extensive. The items on this sheet
consist of those outlined in OAR 690-350-020(2) and (3)(a)(A-E). Please consult the rule and provide as
attachments to this form the other requirements in OAR 690-350-020(3)(a).

Siguature of Applicant \.[ @M Date 3{/2/3 // fa

Title gmg ve. Jhver s




APPENDIX B

LABORATORY ANALYTICAL RESULTS




s Zm -0

Professional

Laboratory
LABORATORIES; INC. JESTYaViTol=1-]

ANALYSIS REPORT

GSI Water Solutions

Attn: Larry Eaton Date Reported: 2/17/10
55 SW Yamhill, Ste. 300 Date Sampled: 1/11/10 10:48a
Portland, Oregon 97204 Date Received: 1/11/10
Job Number: 10011/02
phone: 503-239-8799 Page: 1 of 3

Project #: 265:004

Project Name: Liberty High School ASR Final Report
Sampling Location: Liberty High School

Sampled By: R. Peavler

Sample Composition: Raw, Source

Results Method
Laboratory Sample # 10011/02 Reporting
Client Identification Liberty HS SMCL Limit
Contamlnant ' Code Method mg/L (ppm) o mg/L (ppm) mg/L; (ppm)
Alkahmty 1067 | EPA 310.1 154 - 2
Bicarbonate - |SM4500-cO2D 154 - 2
Carbonate - |sm4s500-cO2D ND - 2
Chloride 1017 | SM4500-CI E 90 250 5
Corrosxvnty 1910 | SM2330-B -0.36 Non Aggressive
et e Moderately Aggressive: - L o i o
Fluonde 1025 |SM4500-F C ND 2 0.5
Hardness 1916 | EPA 130.2 172 250 4
Nitrate 1040 |sM4500-NO3 D ND 10 0.5
Nitrate & Nitrite - calc. ND 10 0.01
Nitrite 1041 |sM4500-NO2 B ND 1 0.01
Silica 1049 | EPA 370.1 32 - 1
Sulfate 1055 | EPA 300.0 ND* 250 1.00
Total Dissolved Solids 1930 | EPA 160.1 396 500 1
Total Organic Carbon 2920 | SM5310-C 2,55 - 0.50
Total Suspended Sollds 1063 EPA 160.2 2 2 2
Calcmm 1919 SM31 11D 50 - 1.0
Iron (total) 1028 | SM 3111B ND 0.3 0.1
Iron (dissolved) 1028 | SM 3111B ND - 0.1
Magnesium 1031 | EPA 200.7 16.1 - 2.5
Manganese (total) 1032 | SM3111B 0.05 0.05 0.02
Manganese (dissolved) 1032 | SM3111B 0.05 - 0.02
Potassium 1042 | SM 3111B 7.4 - 0.5
Sodium 1052 | SM 3111B 73 0 20 0. 4
ND = None Detected SMCL— Secondary Maxlmum
This report reflects the results for this sample only. Contaminant Level

This report shall not be reproduced, except in full, without the written approval of the laboratory.

*Analyzed at Umpqua Research Co.

626 Division St, Myrtle Creek, OR 97457

Contact Lisa Lemu169 é541% 863-5201
13035 SW Pacific Hwy, = Tigard, OR 97223 = Tel: (503) 639-9311 e Fax: (503) 684-1588
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ANALYSIS REPORT

GSI Water Solutions
Attn: Larry Eaton

55 SW Yamhill, Ste. 300

Portland, Oregon 97204

Analysis by: ORELAP ID# OR100013

Professional
Laboratory

el e Services

Date Reported: 2/17/10
Date Sampled: 1/11/10 10:48a
Date Received: 1/11/10

Job Number: 10011/02

phone: 503-239-8799 Page: 2 of 3
Project #: 265:004 Final Report
Project Name: Liberty High School ASR
Sampling Location: Liberty High School
Sampled By: R. Peavler
Sample Composition: Raw, Source
Laboratory
Sample ID: 10011/02 Reporting Date
Client ID: Liberty HS Limit Analyzed
Method mg/L;ppm mg/L;ppm _

Aluminum EPA 200.9 0.10 0.02 2/10/10
Antimony EPA 200.9 ND 0.001 2/8/10
Arsenic EPA 200.9 ND 0.003 1/13/10
Barium EPA 200.7 0.06 0.05 1/20/10
Beryllium EPA 200.7 ND 0.002 1/20/10
Cadmium SM 3113B ND 0.0005 1/26/10
Chromium EPA 200.7 ND 0.01 1/20/10
Copper SM3111B ND 0.05 1/13/10
Lead EPA 200.9 ND 0.002 1/14/10
Mercury EPA 245.1 ND 0.0003 2/4/10
Nickel EPA 200.7 ND 0.02 1/20/10
Selenium EPA 200.9 ND 0.005 2/9/10
Silver EPA 200.7 ND 0.02 1/20/10
Thallium EPA 200.9 ND 0.001 1/14/10

ND 2/3/10

SM3111B

ND=Ndne Detécted

0.01

This report reflects the results for this sample only and shall not be reproduced, except in full,
without the written approval of the laboratory.

13035 SW Pacific Hwy. ¢ Tigard, OR 97223 e Tel: (503) 639-9311 e Fax: (503) 684-1588
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ANALYSIS REPORT

Analysis by: ORELAP |D# OR100013

GS| Water Solutions
Attn: Larry Eaton
55 SW Yamhill, Ste. 300

Professional

Laboratory
DTN e Services

Date Reported: 2/17/10
Date Sampled: 1/11/10 10:48a

Date Received: 1/11/10
Job Number: 10011/02

Portland, Oregon 97204

phone: 503-239-8799 Page: 3 of 3
Project #: 265:004 Final Report
Project Name: Liberty High School ASR
Sampling Location: Liberty High School
Sampled By: R. Peavler
Sample Composition: Raw, Source
Laboratory
Sample ID: 10011/02 Reporting Date
Client ID: Liberty HS Limit Analyzed
Analysis Method mg/L;ppm mg/L;ppm
Color SM2120B ND 5 cu 1/11/10
MBAS EPA 425.1 ND 0.05 1/11/10
Odor SM2150-B 1 TON 1 TON 1/11/10
Corrosivity SM23308B -0.36 1/12/10
S o T U Moderately Aggressive N
|Cyanide (free) |sma4s00 on-g| ND | 002 | 1/20/10 |

ND=None Detected TON = Threshold Odor Number CU = Color Units

This report reflects the results for this sample only and shall not be reproduced, except in full,
without the written approval of the laboratory.

Approved By: // a
&ceq

Scott Dickman
Inorganic Technical Director

13035 SW Pacific Hwy. * Tigard, OR 97223 e Tel: (503) 639-9311 * Fax: (503) 684-1588
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ANALYSIS REPORT

City of Beaverton/Public Works

P.O. Box 4755
Beaverton, Oregon 97076

Project Name: ASR #4

Sampling Location: Beaverton, OR 97076

Sample Composition: Treated, Distribution, Single

Iexin
Wi Professional
nalytical | | aporatory

(ENLLTNCLNEHINS Services
Date Reported: 1/26/09
Date Sampled: 12/16/08 9:15am
Date Received: 12/16/08

Job Number: 08351/01
Page: 1 0of 5

PWSID: 4100081

Sampled By: Beth Dolbow Geochemical

Laboratory
Lab Number: 08351/01 Reporting Date
Sample ID: HNSN-C12SW-1 Limit Analyzed
Analysis Method mg/L;ppm mg/L:ppm
Bicarbonate SM4500-CO2D 39 2 12/30/08
Calcium SM 3111D 10.0 2 1/9/09
Carbonate SM4500-CO2D ND 2 12/30/08
Chloride SM4500-Cl E 7 1 12/18/08
Hardness EPA 130.2 40 4 12/17/08
Magnesium EPA 200.7 2.93 0.01 1/6/09
Nitrate SM4500-NO3 D 0.7 0.5 12/16/08 4:50pm
Nitrate&Nitrite - 0.7 0.01 -
Nitrite SM4500-NO2 B ND 0.01 12/17/08 2;30pm
Potassium SM 3111B 0.6 0.5 12/31/08
Silica EPA 370.1 15 1 12/30/08
Sodium SM 3111B 12.3 0.1 1/7/09
Sulfate EPA 375.4 13 5 12/18/08
Total Alkalinity EPA 310.1 39 2 12/30/08
Total Dissolved Solids  EPA 160.1 97 1 12/17/08
Total Suspended Solids EPA 160.2 ND 2 12/19/08
Total Organic Carbon SM 5310 C 1.75 0.50 12/30/08

This report reflects the results for this sample only

ND=None Detected

This sample shall not be reprodtced, except in full, without the written approval of the laboratory.
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| lexin
Wi Professional
nalytical| | aporatory

L LINCLTENIN Services

ANALYSIS REPORT

Analysis by: ORELAP ID# OR100013

Date Reported: 1/26/09

City of Beaverton Date Sampled: 12/16/08 9:15am
P.O. Box 4755 Date Received: 12/16/08
Beaverton, Oregon 97076 Job Number: 08351/01
Page: 2 of 6
Project Name: ASR #4
Sampling Location: Beaverton, OR 97076
Sample Composition: Treated, Distribution, Single
Sampled By: Beth Dolbow Metals
Sample ID: 08351/01 Laboratory
Client ID: HNSN-C12SW-1  Reporting Date
Analysis Method Total Metals Limit Analyzed
mg/L;ppm mg/L;ppm
Aluminum EPA 200.7 ND 0.05 1/5/09
Antimony EPA 200.9 ND 0.001 1/7/09
Arsenic EPA 200.9 ND 0.003 12/26/08
Barium EPA 200.7 ND 0.05 1/5/09
Beryllium EPA 200.7 ND 0.001 1/5/09
Cadmium SM 3113B ND 0.0005 1/8/09
Chromium EPA 200.7 ND 0.01 1/5/09
Copper EPA 200.7 ND 0.05 1/5/09
total dissolved
Iron SM3111B  ND ND 0.05 12/29/08
Lead EPA 200.9 ND 0.002 12/23/08
total dissolved
Manganese EPA200.7 ND ND 0.02 12/30/08
Mercury EPA 245.1 ND 0.0003 1/12/09
Nickel EPA 200.7 ND 0.02 1/5/09
Selenium EPA 200.9 ND 0.005 12/30/08
Silver EPA 200.7 ND 0.02 1/5/09
Thallium EPA 200.9 ND 0.001 1/8/09
Zinc EPA 200.7 ND 0.01 1/5/09

ND=None Detected

This report reflects the results for this sample only and shall not be reproduced, except in full,
without the written approval of the laboratory.
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A Jexin
_ Professional
nalytncal Laboratory

LG RV IEHINYT Services

ANALYSIS REPORT

Analysis by: ORELAP ID#OR100013

City of Beaverton/Public Works
P.O. Box 4755 Date Reported: 1/27/09

Beaverton, Oregon 97076 Date Sampled: 12/16/08 9:15am
Date Received; 12/16/08
Job Number: 08351/01

Page: 3 of 5
Project Name: ASR #4
Sampling Location: Beaverton, OR 97076 PWSID: 4100081
Sample Composition: Treated, Distribution, Single
Sampled By: Beth Dolbow Misc.
Laboratory
Sample ID: 08351/01 Reporting Date
Client ID: HNSN-C12SW-1 Limit Analyzed
Analysis Method mg/L;ppm mg/L;ppm
Color SM2120B ND 5cu 12/17/09
Corrosivity SM2330B -0.59 12/30/08
Moderately Aggressive
Fluoride SM4500-F C 0.9 0.5 1/5/09
MBAS EPA 425.1 ND 0.05 12/17/08
Odor SM2150-B 1 TON 1 TON 12/17/08
Cyanide SM4500 CN-C/E ND 0.02 12/27/08

ND=None Detected
cu=color units
TON-=threshhold odor number

This report reflects the results for this sample only and shall not be reproduced,

This report shall not be reproduced, except in full, without the written approval of the laboratory.

Approved By: 4 ’
'f”‘

[ : . :A A
e . v’;. w .
e "'Jvé(" Ay s S ’@cxma~\.»

—

Scott Dickman
Inorganic Technical Director
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] .
- Professionsl
Labcr‘ato"v

ANALYSIS REPORT

Analysis by: ORELAP #WY 200001

Date Reported: 3/2/10
City of Beaverton/Public Works Date Sampled: 12/16/08 9:15am
P.O. Box 4755 Date Received: 12/16/08
Beaverton, Oregon 97076 Job Number: 08351/01
Page: 1 of 1
Project Name: ASR #4 PWSID #: 4100081
Sampling Location: Beaverton, OR 97076
Sample Composition: Treated, Distribution, Single
Sampled By: Beth Dolbow
Sample ldentification: HNSN-C12SW-1
Laboratory

EPA Reporting EPA

Code Results Limit Limit
Analysns . o Method 3 pCi/g ...... pCilL. ~ pCill
Gross Alpha | 4000 E9000 V 0 9 +I- 0“8“. 07 15 )
Radium226/228 | 4010 |E903.0 & RA-05 ND 0.9 5
Gross Beta 4100 E900.0 ND 1 5 50

. o . Laboratory .

EPA Reporting EPA

Code Results Limit Limit
Analysns o Method mg/L mg/L. - mg/L
|Uramum 4006 | E2008 ]  _ND [ 0001 | 003 |
ND NoneDetected o o S S
Analysis by Energy Laboratories, Inc. 2393 Salt Creek Hwy. Casper, WY 82601
Contact: Roger Garling 888-235-0515
This repor reffects the results for this sample only.
This report shall not be reproduced, excepl in full, withou the written approval of the laboratory.

— ,<“/'\‘
Rewewed By: 7 P
I A
o™ . ‘,/(,1‘#{"’\‘.‘;’-1(, “’ﬁ"_,—/ w(‘l‘b"-"'zt""‘—/

Scolt Dickman
Inorganic Technical Director

13035 SW Pacific Hwy. ¢ Tigard, OR 97223 = Tel: (503) 639-8311 ¢ Fax: (503) RR4-158R




ANALYSIS REPORT

lexin

* 626 Division St., Myrtle Greek, OR 97457 Contact: Lisa Leming (541) 863-5201

UMPQUA RESEARCH COMPANY*

Reported By

~
L City of Beaverton vtical Professional
| P.O. Box 4755 nalyticall | aporatory
E Beaverton, Oregon 97076 CLELINCLIERNY Services
N Analysis by; ORELAP 1D #OR100031
T phone: 503-526-2208
fax: 503-526-2535 Date Reported: 1/27/09
Date Sampled: 12/16/08 9:15am
Project Name: ASR #4 Date Received: 12/16/08
Sampling Location: Beaverton, OR 97076 Job Number: 08351/01
Sample Composition: Treated, Distribution, Single Page: 5 of 5
Sampled By: Beth Dolbow
Sample identification; HNSN-C12SW-1 PWSID #: 4100081
Regulated Synthetic Organic Compounds
mosﬂ RESULT| MCL | MRL | EPA Faosﬂ RESULT | MCL | MRL EPA
COMPOUND mgiL mg/. | mp/ll | Method COMPOUND mgiL. mgit | mgit Method
2946 |EDB ND o.00005 [o0.00001 504.1 |2383 [polychiorinatedbiphenyis-pc{ ND  [0.0005 [0.00002 508.1
2931 |DBCP ND jo.oooz |o.00002 504.1 2031 |Dalapon ND o2 0.002 515.3
2051 |Alachior {Lasso) ND o002  |o.0004 525.2 {2041 |Dinoseb ND o007 |o.00040 5152
2050 |Atrazine ND o003  Jo.0002 525.2 |2326 jPentachlorophenol ND jooo01 {0.00008 515.2
2777 |Simazine ND Jooos  o.0001 525.2 12040 |Picloram ND jos 0.00020 5152
L Chlordane ND o002  }o.00o04 508.1 {2105 [2,4-D ND |oo7  Jo.ooozo 5152
2005 |Endrin ND o002  Jo.cooo2 525.2 [2110 |2,4,5-TP (Silvex) ND loos  |o.00040 5152
2065 [Heptachior ND Jo.ooos o.00004 5252 [2308 |Benzo(a)pyrene ND o002 Jo.00004 525.2
2087 |Heptachlor Epoxide ND Joooo2 [o.00002 5252 ]2035 [Bis(2-ethylhexyl)adipate ND o4 0.001 5262
2274 |Hexachlorobenzene| ND jo.001  [0.0001 525.2 |2039 (Bis{2-ethylhexyl)phthalatd ND looos |0.001 526.2
2042 [Hexachiorocyciopentad] ND  [0.05 0.0002 525.2 |2046 |Carbofuran ND Joos {0.001 531.1
2010 |BHC-gamma (Lindanl ND Jo.oo02 o.00002 | 525.2 [2036 [Vydate (Oxamyl) ND o2 0.002 531.1
2015 |Methoxychlor ND Jo.os4 0.0002 5252 [2034 |Glyphosate ND o7 0.010 547
2020 JToxaphene ND o.oos  fo.0001 508.1 {2033 [Endothall ND o1 0,010 548.1
2032 [Diquat ND ooz  [c.co04 5492
Unregulated Synthetic Organic Compounds
FRDSH RESULT MRL | EPa FRDS#1 RESULT MRL EPA
COMPOUND mglL mg/l. | Method COMPOUND mg/L mg/t. Method
2076 |Butachior ND 0.0001 | 5252 [2047 (Aldicarb ND 0.002 531,1
2045 [Metolachlor ND 0.0002 | 525.2 |2044 [Aldicarb Sulfone ND 0.001 531.1
2595 |Metribuzin ND 0.0001 525.2 |2043 |Aldicarb Sulfoxide ND 0.003 5311
2356 |Aldrin ND 0.0001 525.2 |2021 [Carbaryl ND 0.004 531.1
2070 |Dieldrin ND 0.0001 525.2 |2066 |3-Hydroxycarbofuran ND 0.004 5311
2077 |Propachlor ND 0.0001 | 5252 ]2022 [Methomyl ND 0.004 531,1
2440 |Dicamba ND 0.00050 | 515.2
EPA Analysis EPA Analysis  [ND=None Detected
Method Date Method Dale MCL=Maximum Contaminant Level
504.1 12/18/08 531.1 1/12/09 MRL=Method Reporting Limit
( 508.1 1/7/09 547 12/17/08
516.2 1/5/08 548.1 1/5/09 ,
515.3 12/21/08 548.2 1/8/08 A
525.2 1/5/09 « Ve S

Reviewed By:
Scott Dickman

IvAarmarmim Tk omtmmt PN b o



ORELAP # OR100013

Professional
Laboratory
WYLYNCLTERINSS Services

Volatile Organic Compounds

Date Reported: 12/19/2008 Job Number: 08351/01 Page 1 of ]
System ID #: 4100081 Source ID:

Waler System City of Beaverton/ Public Works Alin:

Address P.O. Box 4755 Project Name; Ase #4

Cily. State, Zip Beaverion, OR 87076 Sample Composition.  Treated/Distribution/Single
SAMPLE IDENTIFICATION: HNSN - C12SW-1

Sampled by. Beth Dolbow Date/Time Collecled: 12/16/08

Date Received in Lab: 12/16/2008 Dale Analyzed: 12/1772008

Lab sample 1D#: 08351/01 Analyst. AGG Method: 524.2

Regulated VOC

Xylenes. lotal

Contaminanl| Code MRL (maq/L)

Benzene 2990 0.0005
Carbon Tetrachlonde 2882 0.0005
Chlorobenzene 2989 0.0005
1.2-Dichlorobenzene 2968 0 0005
1.4-Dichlorobenzene 2969 0 0005
1.2-Dichloroethane 2980 0 0005
1 1.Dichloroethylene 2977 0.000%
cis-1 2-Dichlorosthylene 2380 0 0005
trans-1 2-Dichlioroelhylene 2979 00005
Dichloromethane 2964 0 0005
1,2-Dichloropropane 2983 0.0005
Ethylbenzene 2992 0.0005
Styrene 2996 0 0005
Telrachioroethylenc 2987 0.0005
Toluene 2991 00005
1,2.4-Trchlorobenzene 2378 00005
1 1,1-Tnchioroethane 2981 00005
1.1,2-Trichloroethane 2985 0 0005
Trichloroethylene 2984 00005
Vinyt Chloride 2976 0.0005

2956 0.0015

Sample Results {mg/L)

ND 0 0050
ND 0 0050
ND 0 1000
ND 0 6000
ND 00750
ND 0 0050
ND 00070
ND 00700
ND 0 1000
ND 0.0050
ND 00050
ND 0.7000
ND 0 1000
ND 00050
ND 10000
ND 00700
ND 02000
ND 0.0050
ND 0 0050
ND 00020
ND 10 0000

MCL {mglt)

ND = None Detected

IAnalysl Noles

MRL = Minimum Reporling Level

.
o -

.
4o
R
PR g / -~
A

Reviewed by Q/%/f?— . / v{c

Approved by ////’/
Adnana C?é;f/{
Organic Tgchnicd Director

Scott Dickman
Lab Director

Al procedures for thus teport conform to NELAC standards
This report shall not be reproduced excepl i full without the watten approval ¢f the laboratory



ORELAP # OR100013

Iexin ‘
; . Professional
nalytlcal Laboratory

LABORATORIES, INC. ST eI

Volatile Organic Compounds

Date Reporied: 12/19/2008 Job Number: 08351/01 Page 2 of 2

System ID #: 4100081 Source ID:

Waler System City of Beaverton/ Public Works Alln

Address P.0O. Box 4755 Project Name. Ase #4

Cily, State, Zip Beaverton, OR 97076 Sample Composition: Trealed/Distribution/Single

SAMPLE IDENTIFICATION: HNSN ~ C12SW-1

Sampled by Beth Dolbow Date/Time Collected. 12/16/08

Date Received in Lab: 12/16/2008 Dale Analyzed. 12/17/2008

Lab sample ID#. 08351/01 Analyst. AGG Method: 524.2

Unregulated VOC
Contaminant MRL (mg/l.)  Sample Results (mgiL) Cantaminant MRL (mg/l)  Sample Results {mgfL)

Bromobenzene 0 0005 ND 1,1-Dichloroethane 0 0005 ND
hBromochloromelhane 00005 ND 1,3-Dichloropropane 0 0005 ND
Bromodichloromethane 0 0005 0.0036 2.2-Dichloropropane 0 0005 ND
Bromoform 0 0005 ND ¢is-1,3-Dichlorepropene 0.0005 ND
Bromomethane 0.0005 ND trans-1,3-Dichloropropene 0.0005 ND
n-Butylbenzene 0 0005 ND Fluorotrichloromethane 0 0005 ND
sec-Butylbenzene 00005 ND Hexachlorobutadiene 0 0005 ND
fert-Butylbenzene 0 0005 ND Isopropylbenzene 0.0005 ND
{ert-Bulyl melhy! elher (MTBE) 0 0005 ND 4-Isopropylioluene 0 0005 ND
IChloroelhane 0 0005 ND Naphthalene 0.0005 ND
IChloroform 0.0006 0.0178 n-Propyibenzene 0 0005 ND
}Chloromethane 0 0005 ND 1,1.1,2-Telrachloroethane 0.0005 ND
2-Chlorotoluene 0 0005 ND 1,1,2,2-Tetrachloroethane 0 0005 ND
l4-Chlorololuene 0 0005 ND 1.2,3-Trichlorobenzene 0 0005 ND
Dibromochloromethane 00005 ND 1.2.3-Trichloropropane 0 0005 ND
Dibromomelhane 00005 ND 1,2.4-Trimelhylbenzene 00005 ND
1.3-Dichlorobenzene 0 0005 ND 1.3,5-Trimethylbenzene 0 0005 ND
Dichtorodifluoromethane 0.0005 ND

ND = None Detecled MRL = Minimum Reporting Level
Analyst Noles

Y,
¢ F e e o
. - }f s /.
1// ",‘1‘.1/ ’llf/“ . ’ '/‘!.
Approved by. v s Reviewed by‘_/jlé’/' 7 Q)/(/,‘ig {2 (e,
Adnana/(’fon;a(le[b{ay Scotl Dickman -
QOrgansc Techfical Director Lab Director

All procedures for this report conform to NELAC standards
This repor! shall not be reproduced, except mn full wilhoul the wnlten agproval of the laboratory




ORELAP # OR100013

Ajlexin
Wt Professional
na ytical Laboratory

LABORATORIES, INC. Services

Total Trihalomethanes and Haloacetic Acids

M Reported: 12/29/2008 Job Number: 08351/01 ~ 02 Page 1 of 1|
System 1D #: 4100081
ater System City of Beaverton/ Public Works _ Attn,
P.O. Box 4755 Project Name  ASR #4
Cily, State, Zip Beaverton, OR 97076 Sample Composition:
AMPLE IDENTIFICATION: (Listed below sample results)
Beth Bolbow [Date Collected: 12/16/2008
Date Receivedin Lab: 12/16/2008 Date Analyzed. THM _ 12/17/08 HAA. 12/19/08
Lab sample ID#: {Listed below) Analyst: THM:  AGG HAA: AGG
{
Method: EPA 524% N
TRIHALOMETHANES A Sqéwple Results (mg/L)
MRL (mg/l} #1 ~08351/01 #2 - 08351/02
ICHCla tChigroformy 00010 0.0220 0.0170
HBrCl: (Bromedighoromethane} 00010 0.0037 0.0012
HBr:Cl {Dibromochioremethane) 00010 ND ND
HBra ({Bramaform; 00010 ND ND
Total THM (2950) 0.0257 0.0182
Max. Conlaminant Level 0.0800 mg/L

Method SM 62518

HALOACETIC ACIDS Sample Results (mg/lL)
MRL (mg/L) #1-08351/01 #2 - 08351/02

PACAA racnochicroacenc ac) 00020 ND ND

CAA i5-anoroacete nag 00010 0.0133 ND

BAA {Monchromoacetic Acd) 0.0010 ND ND

CAA (rucrorossenc acid) 00010 0.0136 ND

BAA dwromoacenc acid) 00010 ND ND

olal HAAS (2456) 0.0269 0.0000
Max_Contaminant Level 0.0600 mg/L.

D = None Delecled
RL = Mimimum Reporting Level

Analyst Noles

#1: HNSN - C12SW - 1 (Treated/Disltribution/Single)
#2: HNSN - C12GW (Raw/Source/Single)

e ’
- K ; f
< £ -

Approved by H//j%/ . Reviewed by -/)WLC;/,"Z w (\”L"Zt-‘ LJT

Adnana/ on;:y/( Scott Dickman
Orqamc Techiical Director Lab Director

Al proceduress Tor this repon conform to NELAC standards
This et shail not be reproduced except m full vwithout the wnitten agproval of the laboratory
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ANALYSIS REPORT

City of Beaverton/Public Works
P.O. Box 4755
Beaverton, Oregon 97076

Project Name: HNSN-C12SW-3

Sampling Location: Beaverton, OR 97076
Sample Composition: Treated, Distribution, Single

lexin i
‘ Professional
nalyttcal Laboratory

LABORATORIES, INC. JESY N aVlo-1
Date Reported: 5/26/09
Date Sampled: 4/13/09 8:30
Date Received: 4/13/09

Job Number: 09103/03
Page: 10of 3

PWSID: 4100081

Sampled By: Beth Dolbow Geochemical

Laboratory
Lab Number: 09103/03 Reporting Date
Sample ID: HNSN-C12SW-3 Limit Analyzed
Analysis Method mg/L;ppm mg/L;ppm
Bicarbonate SM4500-CO2D 28 2 4/21/09
Calcium SM 3111D 7.7 0.2 5/6/09
Carbonate SM4500-CO2D ND 2 4/21/09
Chloride SM4500-Cl E 4 1 4/17/09
Hardness EPA 130.2 30 4 4/15/09
Magnesium EPA 200.7 2.26 0.01 4/28/09
Nitrate SM4500-NO3 D 0.8 0.5 4/14/09 4:20pm
Nitrate&Nitrite - 0.8 0.01 -
Nitrite SM4500-NO2 B ND 0.01 4/14/09 3:20pm
Potassium SM 3111B 0.5 0.5 4/30/09
Silica EPA 370.1 15 1 4/14/09
Sodium SM3111B 10.1 0.1 4/14/09
Sulfate EPA 375.4 9 5 4/30/09
Total Alkalinity EPA 310.1 28 2 4/21/09
Total Dissolved Solids  EPA 160.1 72 1 4/13-14/09
Totai Suspended Solids EPA 160.2 ND 2 4/17/09
Total Organic Carbon SM 5310 C 2.55 0.50 4/23/09

This report reflects the results for this sample only

ND=None Detected

This sample shall not be reproduced, except in full, without the written approval of the laboratory.
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Iexin
. Professional
nalytlcal | Laboratory

LABORATOR'ESANC~ Services

ANALYSIS REPORT

Analysis by: ORELAP |D# OR100013

Date Reported: 5/26/09
Date Sampled: 4/13/09 8:30
Date Received: 4/13/09

Job Number: 09103/03

City of Beaverton/Public Works
P.O. Box 4755
Beaverton, Oregon 97076

Page: 2 of 3
Project Name: HNSN-C12SW-3
Sampling Location: Beaverton, OR 97076
Sample Composition: Treated, Distribution, Single
Sampled By: Beth Dolbow Metals
Sample ID: 09103/03 Laboratory
Client ID: HNSN-C12SW-3  Reporting Date
Analysis Method Total Metals Limit Analyzed
mg/L;ppm mg/L;ppm
Aluminum EPA 200.7 0.18 0.05 5/21/09
Antimony™ EPA 200.9 ND 0.001 4/21/09
Arsenic EPA 200.9 ND 0.003 4/14/09
Barium EPA 200.7 ND 0.05 4/28/09
Beryllium EPA 200.7 ND 0.001 4/28/09
Cadmium SM 3113B ND 0.0005 5/6/09
Chromium EPA 200.7 ND 0.01 4/28/09
Copper EPA 200.7 ND 0.05 4/28/09
total dissolved
Iron EPA200.7 ND ND 0.05 4/28/09
Lead EPA 200.9 ND 0.002 4/20/09
total dissolved
Manganese EPA200.7 ND ND 0.02 4/28/09
Mercury EPA 245 1 ND £.0003 4/22/C¢
Nickel EPA 200.7 ND 0.02 4/28/09
Selenium EPA 200.9 ND 0.005 5/3/09
Silver EPA 200.7 ND 0.02 4/28/09
Thallium EPA 200.9 ND 0.001 4/21/09
Zinc EPA 200.7 ND 0.05 4/28/09

ND=None Detected

This report reflects the results for this sample only and shalf not be reproduced, except in full,
without the written approval of the laboratory.

* Matrix spike failure for this analyte.
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Professional
P s Laboratory
LABORATORIES, INC. ST-NaVTo-t

ANALYSIS REPORT

Analysis by: ORELAP ID¥OR100013

City of Beaverton/Public Works
P.O. Box 4755 Date Reported: 5/26/09

Beaverton, Oregon 97076 Date Sampled: 4/13/09 8:30
Date Received: 4/13/09

Job Number: 09103/03

Page: 3 of 3
Project Name: HNSN-C12SW-3
Sampling Location: Beaverton, OR 97076 PWSID: 4100081
Sample Composition:Treated, Distribution, Single
Sampled By: Beth Dolbow Misc.
Laboratory
Sample ID: 09103/03 Reporting Date
Client ID: HNSN-C12SW-3 Limit Analyzed
Analysis Method mg/L;ppm mg/L;ppm
Color . SM21208 ND 5cu 4/13/09
Corrosivity SM2330B -2.05 4/21/09
Highly Aggressive
Fluoride SM4500-F C 0.9 0.5 4/21/09
MBAS EPA 425.1 ND 0.05 4/13/09
Odor SM2150-B 2 TON 1 TON 4/13/09
Cyanide SM4500 CN-E ND 0.02 4/23/09

ND=None Detected
cu=color units
TON=threshhold cdor humber

ND=None Detected

This report reflects the results for this sample only and shall not be reproduced,

This report shall not be reproduced, except in full, without the written approval of the laboratory.

Approved By:

m——

Scott Dickman
fnorganic Technical Director




APPENDIX C

WELL LOGS




WASH

RECEIVED
STATE OF OREGON

WATER SUPPLY WELL REPORT NOV 0 1 2002
(as required by ORS 537.765) WATER RESOURC P
Instructions for completing this report are on MMF 1.

58945

WELL L.D. # L 61020
START CARD #_153464

(1) LAND OWNER Well Number (9) LOCATION OF WELL by legal description:
i countyWashingtontatinde __________ Longitude
Address 22775 N.W. DOGWOOD ST. Township_1N N or § Range ___2W Eor W. WM.
Cit State Zi Sectibn _14 SW v4___SW w4
(2) TYPE OF WORK Tax Lot 102 Lot Block Subdivision
¥ New Well [ Deepening [ Alteration (repairfrecondition) (] Abandonment Street Address of Well (or nearest address)
(3) DRILL METHOD:
(X Rotary Air  [¥Rotary Mud [ Cable [JAuger (10) STATIC WATER LEVEL:
[ Other 100 ft. below land surface. Date 10-24-02
(4) PROPOSED USE: Artesian pressure 1b. per square inch Date
{0 Domestic (O Community [J Industrial Irrigation L (11) WATER BEARING ZONES:
O Thermal  [J Injection O Livestock [ Other ' E35
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found
Special Construction approval (J Yes [(XNo Depth of Completed well_64811, From To Estimated Flow Rate | SWL
Explosives used [J Yes [XNo Type Amount £35 648 57E .
HOLE SEAL gpm 100°
‘Diameter From  To Material Frqgp To _ Sacks or pounds
20 | Bentonit Nl 38| 36 _Sacks
15  Cement: 0 1 85|42 Sacks
Drillgell 85 00| ——-
4001499 | 70 Sacks (12) WELL LOG:
10 . 499,648  Method OA OB RC ®D OE Ground Elevation
&4 Other ular
Backfill placed from _85 ft.to_400 ft.  Material Drill Gel Material From To SWL
Gravel placed from fi.to ft.  Size of gravel Brn clay 0 26
(6) CASING/LINER: Cry clay 26 32
Diameter From To Gauge Steel  Plastic Welded Threaded i e clav 27 £Q
10" 41 99.250 X 0 D4 o sticky gry clay 1 92
o o 0 O Coarse hrn sand 92 97
g 0 O 0 Sticky gry clay 97 194
Liner: o 0 O . [Fine to coarse bk sandi194 217
Drive Shoe sved Dl Tneide” O Oursid IQ(E} 0 O 0 Sticky blue-gry clay 1217 296
- Drive Shoe use nside uiside one < ot
Final location of shoe(s) W—m h.;)qa] t 296. 334
(7) PERFORATIONS/SCREENS: LLcky-gry c Ay 334 434
{1 Perforations Method P rm hrn clay 434 456
[ Screens Type Decomp brn hasalt 456 485
Slot i = 1t 485 537___|WB.
From To  size Number Diame Casing Liner | Hard gry basalt 537 574 1100"
0 O |isoft blk basalt 574 582 |
// 0 O |[Firo blk basalt w/clayd )
e 0 O ||stone seams. 582 sa2 | (
- O 0 ard gry basalt occ Fric, 592 648 1100"
(8) WELL TESTS: Minimum testing time is 1 hour Flowi Date started 10-02-02 Completed _10..24..02
owing ion:
1 Pump 01 Bailer ® Air (] Artesian (unbondt'ad) Water Well Constructor Certification . A
I centify that the work 1 performed on the construction, alteration, or ubandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon water supply well construction
200 400 1 hr. standards. Materials used and information reported above ure true to the best of my
" knowledge uand belief.
240 500 WWC Number
275 645 " Signed Date
Temperature of water 5§°E Depth Artesian Flow Found (bonded) Water Well Constructor Certification:
Was a water analysis done? ~ OYes By whom L) 1 accept responsibility for the construction, ulterution, or abandonment work
. . R . \ performed on this well during the construction dates reporied above. All work
Did any strata contain water not suitable for intended use? [ Too little performed during this time is in compliance with Oregon water supply well
OSalty OMuddy [O0Odg [ Colored Other High Tron. | construction standardg, T me to the best of my knowledge and belief.
Depth of strata: S_QQ—jJD__(Qﬂm.A ) \, wr 1266
Signed A7, Date
. rad —

B

ORIGINAL - WATER RESOURCES DEPARTMENT

FIRST COPY — CONSTRUCTOR

L

[ A

t
SECOND COPY ~ CUSTOMER




-7 - RE\EIY LW Z}(_)//S’
'{b ~ STATE OF OREGON 4 : &3(
WATER WELL REPOR 4 - 0CT141993
(as required by ORS 537.765) 4 WATER RESOURCES DEPI. (START CARD) # 60202 .
{ (1) OWNER: Well Number___ | SALE © %Eﬁ%ON OF WELL by legal déscription'
Name RUSS & MARIE TURNEY County_WASH:[N_matlhlde - Longitude, o
Address 10676 NW VALLEY VISTA RD Township___ LN Nor§ Ramge_ 2H ___ Eor W WM.
City HILLSBQRO ‘State QR Zip Q7124 . Section 15 _SW.. % NE % . -
(2) TYPE OF WORK: Tax Lot___z.lz___Lot = Block Subdivision_____ =
(X New well' [J Deepen " [J Recondition ~ [] Abandon  Street Address of Well {or nearest address)_ZBBlQ__NIl_EI]BLQS_RD_
(3) DRILL METHOD: _ __HILLSBORO, OR 9712
X rotary Air (X Rotary Mud [ cable ) (10) STATIC WATER LEVEL:
[] other - L . 74 ft. below land surface, Date_10/02/93
(4) PROPOSED USE: ’ Artesian pressure ___________Ib. per square inch, Date_____________
Xxpomestic - [J Community [J Industier [ Irrigation® (i) WATER BEARING ZONES:
(] Thermal L] Injection [ Other __ o .
(5) BORE HOLE CONSTRUCTION‘ ' Depth at which water was first found 461
Speciel Construction approval O ves X No Depth of Completed Wel 486 ft"
Explosives used [ ] Yes [XNo Type__— ~ _Amount ) From To Bstimated Flow Rate | SWL
HOLE SEAL Amount 467 48] 30 gpm 14
Diameter From To Material From To ., |sacks or pounds : :
10 1} 0 413! Cement 0 70 122 sks,
. Drill gel 70 3A0
; Cement 3601 413 122 gks. | (12) WELL LOG:
6 413 | 486 - L. . .. Ground elevation
How was seal placed: Method (1A 18 [@c @p O =~ | - -
(] otier . S . _ Material From | To | SWL
Backfill placed from, ft. to_ ft. . Material . Topsoll . e 0 1
Gravel placed from. ... ft. to.____ fi. _ Size of gravel Brown clay i ) ) 1] 33
( (6) CASING/LINER: ’ Sticky gray clay - 33| 44
Diameter | From . To  Gauge | Steel Plastic Welded Threaded | |Sticky gray-brown clay 44| 85
Casing.___6 +10413kso | @ O @ 0O. |[|Sticky gray clay 85| 118
O . o 0O .g Sticky gray-brown clay 118 138
o 0o 0O .0 Fine gray sand 138! 147
O O O L] Sticky gray clay 1471 170
Liner: o 0o 0O 0O Soft sandy blue-gray clay 170{ 181
O 0O 0O . 0O . ||Sticky blue-gray clay 181] 239
Fmal location of shoe(s) Sticky gray-brown clay 239] 277
) PERFORATIONS/SCREENS. ~ - Firm gray-brown clay 277) 318!
. O Perfomtlons Method » el Soft brown g¢lay _ ) 318! 349
[J screens Type —__ MatsTial Firm decomp gray-brown basalt | 349| 367
Slot Tele/pipe Firm grag—blgdc bagglt 367! 374
From To size  Number )a eter slze 'Casfng Liner DeQOmE gray_-—l_)rom basalt 3741 394
7 O . 0O ||Fizm gray-brown basalt 396) 407
‘ // o g Firm gray-black basalt 407: 417
e 3 . _||Soft visic brown basalt - 4171 420
) 00 [0 . ||Haxd coarse graiped xzrav-black 420) 467
-~ 0O 0O Soft black basalt ~_ . 467] 481174
(8) WELL TESTS: Minimum testing time s 1 hour Flrm gray basalt . 4811486
) o C Fiowing Date started _09/27/93 Completed _10/02/93
O Pump (] Bailer m Air D Artesfan * (unbonded) Water Well Constructor Certification:
I certify that the work I performed on the construction, alteration, or abandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in comipliance with Oregon well construction standards, Materials’
50 475 1 b “| used and information reported above are true to my best knowledge and belief.
18 200 " . — WWC Number
( Signed A : Date
{ (bonded) Water Well Constructor Certification:
Temperature of Water _SL__F__._ Depth Artesian Flow Found _____________ | . . Iaccept responsibility for the oéhstructlon, alteration, or abandonment work per-
Was a water analysis done? T3 Yes By whom AMT . fonned on this well during the construction dates reported above. All work performed
Did any strata contain water not §mtablc for intended use? [ oo little ?sugﬂi tgi;::‘ ;elsstl:fc;$p$:ﬁ£?§:%1T1;611 construction standards. This rep o‘rt
[ satey [ Muddy [ odor” [ Colored L] Other WWC Number_1266
Depth of strata: e Signed W Date _10./06/93
ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT SECOND COPY NSTRUCTOR _THIRD COPY - CUSTOMER 9B0SC 10/91




/0
STATE OF OREGON
WATER WELL REPORT

1) HS/T
K7

RECEIVED
AUG - 11994

N L)

680 50

(as required by ORS 537.765) (START CARD)'#
WATER RESOURCES DEPT. - =

. (1) OWNER: ‘ well Number_Zaj’___SALE(ﬂ) IDELTION OF WELL by legal description:
Name Wea .D'[ en Coun atitude Longitude_
Address (| ‘ . Township { . NorS. Range 2 _E.or W, WM.
City ontland State zip97229 Section (%~ VI, /A "R
(2) TYPE OF WORK: o Tax Lot 3000 1ot Block Subdivision” __ ">~
X New wen ] Deebe.n " [ Recondition [] Abandon Street Address of Well (or neafest address; (
(3) DRILL. METHOD: o
X Rotary Alr  [] Rotary Mud EI Cable ) (10) STATIC WATER LEVEL
[ other R s 98 _ ft. below land surface. Date_m.
(4) PROPOSED USE: ) , * Artestan pressurc e ___“Ib. per square inch.  Date :
X pomesic [ Communlty | Industnal D'Ir;iiéa_tién: ’ (i) WATER BEARING ZONES:

L] Thermal L] Injection - 1% Other

(5 BORE HOLE CONSTRUUTION
Special Construction apprcval [ yes K1 No. Depth of Completed WelLi____ ft.

4545

Depth at which water was first found .

(0
9

Explosives used L] Yes [ No 'Type. Amoint__ " . Prom To Estimated Flow Rate | SWL
HOLE SEAL Amount 4 23 4 20 30 98
Diameter From To Material From To sacks or pounds
0125 | cement 0 25]
251440 cement 25| 440\ 40
440 1500 (12) WELL LOG: -
. . Gound elevafion
How was seal placed: Method D A B! D C D p O - . i
O other . Material ' From To SWL
Backiill placed from fi. 1o . Material top soil : 0 /
Gravel placed from.___._ fi. to Size of gravel cigy bnown . ' [l /0
(6) CASING/LINER: clday/aand brown i (0] 25
Dlagctcr Pagm | /) Gaigge | Steel  Plastle Welded  Thieaded lay anay 25 1100
Casing: * 440 | .o O /A, 0O . gl_q.‘gkg[aand brown (00 14/0
0 R 0 ) 0 IS I I brown 6/z.oken 470 425
o o .0 0. kock -gnay ’ 425 455
O .o o ... n/oneen 4545 1490 | 98
Liner: o..0...g . org nock anay . £90 |500
O o go. g .
Final locatlon of shoe(s) _
(7) PERFORATIONS/SCREENS: _
O Perforations Methoﬁ - _ " ) _ o .
[ Screens Type Material =
Slot Tele/pipe
From To size  Number Diameter size Casing , Liner
Y I IR I
I T I
N S I
0o O
N - :
(8) WELL TESTS: Minlmum testing time "“j Lo g | Dacomed Z/7A9E_ compues 7119798
O Pump [ Bailer T ar I Artesian (unbonded) Water Well Constructor Certification: i
- I certify that the work I performed on the construction, alteration, or abandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon well construction standards. Materidls _
20 L0o 200 1 hr. used and informa(ion re'ported above are true to my best knowledge and belief,
WWC Number £ 622
Date, 7 / 2 6 / 94
(bondcd) Water Well Constructor Certification:
Temperature of Water ﬂ___ Depth Artesian Flow Found I accept responsibility for the construction, alteration, or abandonment work per-
Was a water analysis done? ] ves By whom formed on this well during the construction dates reported above. All work performed
Did any strata contain water ot suitable for intended use? D Too litde durmg ‘this time is in compliance with Oregon well construction standards. This report

O salty ['Muddy I odor D Colored [ Other

Depth of strata: i

is true to best of gny knowl pnd phlief,
wwe Numbcrﬁfj‘__ ‘
Signed pae2/26/9

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT

SECOND COPY - CONSTRUCTOR -

"YHIRD COPY - CUSTOMER 9809C 10/91
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@ v Aweme

e 51064 AUG 2 2 1998VELL 1.D.#

STATE OF OREGON
WATER SUPELY WEK s R Q80unces oePT

102830 _

(START CARD) #

86756

Instructions for completing this 1o m&%«; of this form,

(1) OWNER: Well Number
Name DON HAMBURG
Address 27425 NW NICHIOAS CT.

Cit State Zi

(2) TYPE OF WORK

[XNew Well []Deepening [ ] Alteration (repair/recondition) [ ] Abandonment
(3) DRILLMETHOD:

[FRotary Air [ ¥Rotary Mud  []Cable [JAuger

(9) LOCATION OF WELL by legal description:

Street Address of Well (or nearest address)

County WASHINGTON Latitude Longitude
Township N N or S Range__2W R or W. WM.
Section 15 NE_1/4__SW 1/4
Taxlot _ 216 Lot Block Subdivision
NW PUBLOS RD

HILLSBORO, OR

—
(10) STATIC WATER LEVEL:

[]Other 100 f1. below land surface. Date 08/16/96
(4) PROPOSED USE: Artesian pressure 1b. per square inch, Date
[BDomestic  []Community [ ]Industrial [1erigation (11) WATER BEARING ZONES:
() Thermal [Jnjection [JLivestock  ["]Other
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found
Special Construction approval [] Yes gNo Depth of Completed Well 430 n.
Explosives used [ ] Yes K]No Type Amount From To Estimated Flow Rate SWL
HOLE TR 426 127 5 GPM 100
Dln.l‘nalﬂ- Fron(a) :}‘087 Ca‘l\gg{:lal Frumo ’g) %aecks §rK,s d
Drill Gel| 50327 —==—-
Cement 3271387 20 SKS
° 3871 430 (12) WELL LOG:
How was seal placed: Method [JA [OB KIC Op (JE Ground Elevation
O Oer
Backfill placed from ft. to fi. Material Material From To SWL
Gravel placed from fi. to fi.  Size of gravel Topsoil 0 1
{6) CASING/LINER: Hard brown clay 1 4
Diameter From To Gauge Steel  Plastic Welded Threaded | |[SOEL silty brown clay 4 13
Casing.__6"" £ 13871250/l O O Soft silty gray clay 13| 42
0O O 0O O Sticky gray clay 42 | 86
O 0O 0O O Sticky gray-brown clay 86 | 107
0O O 4 O sticky blue-gray clay 107 | 244
Liner: O O O O Sticky brown clay 244 | 339
O O O 0 ||Firm gray-brown clay 339 | 374
Final location of shoe(s) Hard gray-black basalt 374 | 419
_ (7) PERFORATIONS/SCREENS: / Soft black basalt 419 | 423
[ Perforations Method Hard gray-black basalt 423 | 430 | 100
[]Screens Type aterial
Slot Tele/pipe
From To size  Number size Casing Liner
p O g
O O
P | O
g g
- 0 O
(8) WELL TESTS: Minimum testing time s 1 hour Date started __08/08/96 Completed __08/16/96

Flowing

JPump (] Bailer X Air (] Anesian
Yield gal/imin Drawdown Drill stem at Time
250 1 hr.

17 150 "

Temperature of water W Depth Artesian Ilow Found
Was a water analysis done? [ Yes By whom __AMJ
Did any strata contain water not suitable for intended use?  [] Toolitle

[Jsaty [JMuddy [JOdor [[]Colored [JOther
Depth of strata:

of this well is in compliance with Oregon

(unbonded) Water Well Constructor Certification:

I certify that the work I performed on the construction, alteration, or abandonment
waler supply well construction standards,

Materials used and information reported above are true to the best of my knowledge
and belief.
WWC Number
Signed Date

performed on

Signed

(bonded) Water Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment work
KIO on dates reported above. All work

with Oregon water supply well

the best of my knowledge und belicf.

WWC Number 1266
Duc08/19796_

is well during the constructi
performed during this time is in compliance
construction standards. This report is true to

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND CO

CTOR  THIRD COPY-CUSTOMER




/‘STATEOFOREGOI\SEP 9 1996 WELL 1.D. #E@y——-—\)‘)%\ b

~

—~

WATER S R HREBORE s pEPT.
—Instructions for completin§ ANFN OREGQN 1ast page of this form.

(START CARD) # _86760

(1) OWNER: Well Number

Name

ARNOLD ILEPPIN

Address 25360 NW WEST UNION RD
City HILLSBORO sme OR

(2) TYPE OF WORK

[X) New Well [] Deepening [ ] Alteration (repair/recondition) [ ] Abandonment
(3 DRILLMETHOD:

Zip 97124

(9) LOCATION OF WELL by legal description:

County WASHINGTON { giwude Longitude
Township N N or S Range W E or W. WM.
Section 9 SW 14 SE 1/4

TaxLot 1200 Lot Block Subdivision
Street Address of Well (or nearest address) 25360 NW WEST MEM UNI(

RD., HILLSBORO, OR

X Rotary Air  [HRotaryMud [JCable  [JAuger (10) STATIC WATER LEVEL:
[JOther 84 ft. below land surface. Date 09/03/96
(4) PROPOSED USE: Antesian pressure 1b. per square inch. Date
(B Domestic  [JCommunity []Industrial (Trrigation (11) WATER BEARING ZONES:
(] Thermal [OInjection [JLivestock ~ []Other
"\ (5) BORE HOLE CONSTRUCTION: Depth at which water was first found 742
Special Constsuction approval [] Yes [RINo Depth of Completed Well 785 ft.
Explosives used [ ] Yes BXNo Type Amount From To Estimated Flow Rate | SWL
HOLE SEAL 742 780 40 GPM 84
Diameter From To Material From To Sacks or pounds
10" 0]74 t 3( S
Drill Gel| 30| 6/ —=—m—-
Cement 670 742 25 ORS
6 7221705 (12) WELL LOG:
How was seal placed: Method [JA [OB [ [3Fp [JE Ground Elevation
O other
Backfill placed from ft. to fi. Material Material From To SWL
Gravel placed from ft. to ft. Size of gravel Topsoil 0 1
(6) CASING/LINER: Hard brown clay 1 6
Diameter From To Gauge Sleel  Plastic Welded Threaded Soft brown silty clay 6 15
Cosing_ 6" | +1 17424250} O X O Soft gray silty clay 15 31
O O O O Sticky lite gray clay 31 44
O 0O 0O O Sticky brown clay 44 74
O 0O 0O 0O Sticky gray clay 74 153
Liner: 0O 0O O O soft blue-gray clay 153 179
O O O 0O Sticky gray&gray-brown clay | 179 353
Final location of shoe(s) Soft dark brown clay 353 381
(7) PERFORATIONS/SCREENS: sticky dark gray clay 381 408
[JPerforations Method / Firm gray clay 408 482
[JScreens Type ﬂednl Soft brown basalt 482 489
St cle/pipe Decomp.gray-brown basalt 489 507
From To slze  Number , Diam size Ca[sl]ng Lancr Hard gray Clay 507 644
A 0 ] | [Fim gray-black basalt 644 648
P 0 0O | [Decomp. gray basalt 648 659
7 0 0O | [Fimm gray-black basalt 659 666
O ] | Decomp. brown basalt 666 683
- Soft brown basalt 683 728
(8) WELLTESTS: Minlmum testing time is 1 hour xﬂ’é&h&rag'i ms A sbasalt Complerd / 0 /65 | o4
Flowing (unbonded) Wateé onstructor Certification:
(OJPump [ Bailer R Air [[JAntesian I centify that the work I performed on the construction, alteration, or abandonment
of this well is in compliance with Oregon water supply well construction standards,
Yield galimin Drawdown Drill stem at Time Materials used and information reported above are true to the best of my knowledge
40 750 Lhr. and belief.
30 500 - WWC Number
20 300 i Signed Date
Temperature of water 60°F Depth Anesian Flow Found (bonded) Water Well Constructor Certification:
Was a water analysis done? [B Yes By whom AMT Taccept rcs&onsnblhhy for the construction, alteration, or abandonment work
Did any sirala contain water not suitable for intended use? ] Too litdle performed on this well during the construction dates reported above. All work
y performed during this time is in compliance with Oregon water supply well

[JSalty [JMuddy [JOdor [JColored []Other

Depth of strata

construction standards. This repont is true to the best of my knowledge and belief,

266

: WWC Number 1
Signed W Date 09/04/96
ORIGINAL & FIRST COPY-WATER RESQURCES DEPARTMENT SECOND COPY-CONST OR  THIRD COPY-CUSTOMER




NOTICE TO WATER WELL CONTR.
The original and first copy
of this report are to be
flled with the

STATE ENGINEER, SALEM, OR
within 30 days from the date SA
of well completion.

EEE Y

WELL REPORT E
OF OREGON

J-E ease e or prin
LE MEIC\),G I N‘E‘&Rmtey l:umvepthist )l!ne)

| (] 2w
[/‘) 287// . §tﬂte !Termlt No. : !

St_ate Well No. .

1) OWNER-

Address

(2) TYPE OF WORK (check):
New Well [ Re(':ondltloning (]

It abandonment, describe material and procedure in Item 18

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

Deepening Abandon []

Rota: Driven
Cable. [] Jetted 8 Domestic 1 Industrial O Municipal O
Dug O Bored O __ .| Irrigation [J Test Well [1 Other n|

) CASING INSTALLED: Threaded 0 Welded 14

(1) LOCATION OF WELL:

County " Drﬂlers well number .
re. % Yo Section “ JY T [N R Dy wwm

Bearing and distance from section or subdly(sio‘n corner

(12) WELL, LOG: Diareter of well below casing . 4 3/ 4 g s

Depth driled %% 75t Depth of completed well £,

Formation: Describe color, textiite, 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, Report each change

f. ..... ” Diam, from Q ft. to ft. Gage 4. in position of Static Water Level as drilling proceeds, Note, drilling 1 rates,
. Diam, from At to . GBEE s . - ... MATERIAL ' From To AWL
D ‘ 4 3 aprrarrir s ver e ) T T . , )
iam, from ft, to it. Gage !' ! K! ’593’5 - B ! i ths. 5
(6) PERFORATIONS: Perforated? [] Yes ¥ No. LBlaek-Lava . = - tef§ 1 50
e of perforator used : —#&%d—évé%m G : LY o '-’9:3 —. :
Bize of perforations . by tn. 4 = 449295 :
.. perforations from ... SS— A § 8 7 _ ) . _ S .
_perforations £rom ...t It t0 ' il
.. perforations Lrom ........eesicens « £t to iy '
. rerrerereens PETfOrations £IOM ..civiommrmeme It 10 o ! L.
............................ . perforations from L v
N SCREENS: Well screen installed? [] Yes K No ™ L
Manufacturer's Name - ) - T e o e - s - '
Type . MOAEl NO. —eporuursumarsesrzgemmenseseinsessmone e - =
Diam, ... . .. Set from . t, to S . 3 * =T
Diam. ..o Slot size ............. Bet from ft. to_ Y . X =% = i
(8) WATER L’SV@L Completed well, . : ‘
Static level 5 q ft. below land aurlace Date 8 q 70 -
gsian pressure 1bs. per square inch Date - = :
. Drawdown {5 amount water level is - ) -
WELL TESTS: - lowered below static level . i
Was a pump test made? [J Ves fp No 1f yes, by whom? 22 ) S— S——
Yield: gal./min. with 4. drawdown after nrs, | Work started 8-2-70 19 Completed 8 =6 =70 19
” ’ " " u Date well drilling machine movezjoﬁ of weTl 8§-6-70 . 18
T T ..
!; ” " » Drllllng Machine Operator . Certlflcatlom
. This well was constructed under my direct supervision. Mate-
Biiiad test 20  gal/min with 200 #t. drawdown after { _nrs. | yals used and information reported above are true to my best
Artesian flow g.p.n, Date knowledge and bew :
A%ate aC &‘6 , 19.7 7()

Temperature of water

(10) CONSTRUCTION:
Well seal—Material used
Depth of seal . .
Diameter of well bore to bottom of S€al .. eesmsmmrsemrees 1D
Were any loose strata cemented off? [J Yes [J No
Was a drive shoe used? [J Yex XJ No

Did any strata contain unusable water? Yes [ No

Was a chemical analysis made? E] Yes ﬂ No

-t

xed walek depth of strata 340 q‘e,et

Method of sealing strata off & Cunh oasilac

Type of water?

Was well gravel packed? [0 Yes £) No i} Sl;e_ot _gravel: .....

Gravel placed from ft. to ft.

Signed
[ gx ~ ] (Drilffng Machine Operator)

D'rilling Machine O'per'ator's License No.

ater Well Contractor’s Certlflcatlon.

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

NAME ..Kqﬁ?f;n
Address Ktz..l ........ . Kox. 1il.... HM&M, .Qlue,gam..r..‘lZI.Z

............. ( ﬁ;?emmor)

firm or corporation) (Type or print)

[Signed]

3‘1‘7 Date ;"&é 197&

Contractor’s Liééﬁse No.

(IrSE ADDITIONAL SHEETS IF NECESSARY)
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DEC 11 1998
STATE OF OREGON
WATER SUPPLY WELL REPORT WATER R OURCES JEPT WELL1D. 127708
(as roquired by ORS 537.765) ' START CARD # _118199
Instructions for completing this report are on the Jast page of this form.

(1) OWNER: . Well Number (9) LOCATION OF WELL by legal description:
Name LARRY BOTTAND County WASH Latitude Longitude
Address 10443 N.W.LOST PRRK DR. Township 1N N or S Range__1W E or W, WM.
city PORTLAND ._Sute OR Zip 97229 Section___18 SE 14s__NE 1/4
(2) TYPE OF WORK TaxLot 1202 Lot Block Subdivision

New Well [] Docponing [ ] Alteration (repair/recondition) [} Abandonment
(gg DRILL METHOD:
[{Rotary Air [y Rotary Mud [(Jcable  [JAuger

Street Address of Well (or ncarest address) NW BRUGGER RD. ..

[{)) STATIC WAT ER LEVEL:

CJOther A fi. below land surface. Date__12/4/98
Wﬁmtv Artesian pressure 1b. per square inch,  Date
[tDomestic ] Community [Dindustriat ~ [Jlmigation (1) WATER BEARING ZONES:
[)Thermal [ ]Injection [)Livestock  []Other
mmmN: Depth at which water was first found 357
Special Construction approval [] Yes [INo Depth of Completed Well 400 ft
Explosives used []Yes [fNo Type Amount From To Estimated Flow Rate | SWL,
HOLE SEAL 357 365 4 GPM
Diameter From To Materia) From Te Sacks or pound
1010 117 t. 0 |25 17SKS
D; 25110
Cement | 170 15SKS.—
6 ] 170 420 Cement 400! 4200 3SKS (12) WELLLOG:
How was seal placed: Method [JA [B [QC Op [Os Ground Elevation
Other Poured—into—annular—
Backfill placed from ft. to ft. Material Material From To SWL
Gravel placed from ft. to ft.  Size of gravel _Topsodl 0 1
CA : Brown Clay 1 5
Diameter  Frem To Goauwge Steel  Plastc Welded Threaded | Sticky H.brown clay 5 27
cumg__ 6|21 | 174 256 O 8 O |[sticky red-brown clay . 127 133
o 0O O - 1t-133 43
o o O O || Fimm gray basalt | 84
g 0O d a
Liner: o o o O fragment. 4 89
g o aAa O || Eirm gray basalt 89 105.
Final location of shoo(s) | Decomp.red-brown bagalt—103 1133
(ﬁ_pﬂﬁmm _ﬂm_w.mmﬁilt 153 159
[OPerforations  Method | Hard gray-basalt- 1591261
O Screens Type Material | Soft _black-basalt 201 230
From Te fll:n‘ Number , Diameter “rl/&b‘ Casing Liner Wt 230 353
. T o SE e A S P
O | i - 1t 355 20 91
O O | _occ.black interhed
a a
O 0O ||WELL. COMPLETED @ 400 FT
(8) WELL TESTS: Minimum testing time is 1 hour Date started Completed
Flowing (unbonded) Water Well Constructor Certification:
(OPump [ Bailer Ej Air [ Artesian . !Ihicert lt_hqt the wx;;ik 1 perfic:‘r‘n&d on d‘\: ‘f:rnmucltion. l.llm'a? abandonment
—YidgaVmin ___Drawdows Drill stem at Time (}:‘Im,:iavlise u:dmmogti?ﬁpaa:;?ﬁ:n nporet%gnabove a'r:?'u{ methe best of ::; l:nowledg;:
4 350 1hr, and belief.
WWC Number
Signed Date
Temperature of water __§7° Depth Artesian Flow Found (bonded) Water Well Constructor Certification:

Was & water analysis done?  [] Yes By whom
Did any strata contain water not suitable for intended use? ] Too little

Gisalty (JMuddy [JOdor [JColored  []Other
Depth of strata:  _44g 420 (SEALED OFF)

construction standards. This

Signed

ORIGINAL — WATER RESOURCES DEPARTMENT FIRST COPY - CONSTRUCTOR ~ SEC

Pe
T

D COPY - CUSTOMER

1 accept re! ibility for the construction, alteration, 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

isdgue to the best of my knowledge and belief,

WWC Number 1266
12/10/98




WATER SUPPLY WELL REPORT
(a8 mw&s 537.765) 5\'\-7('0\ (START CARD) # _1‘!—*———_‘_5096
unﬁucﬂom'orcomphﬂngmhmponauonmwmoofmhmna RES( N 3
11) OWNER: well Nuner “578  SALEM N OF WELL by legal description: |
s Chinlck R ' county Washington Longitude
e ngBeo 2:5" Township AN NorS. Range Z\N E of W. of WM.
o Tiillsboro OR zp 97123 Secton 14 SW % NE &
Ctty L State O Zip 90789 — — |  TaxLot 700 Lot - Block Subdivision
(2) TYPE OF WORK: Street Addreas of Well (or neareat sddress)
(XINewWell [ Despening (] Alerston (repairireconditon) [ Abendonmert 21300 NW West Union Hills Rd., Hillsboro
— 1 R LEVEL:
(3) DRILL METHOD: ( 0‘) $TATIC WATIEIW land surface. Date 5/13/99
(X] Rotary Alr [ Rotary Mud []cable [ Auger Arteslanpressure _____________ Ib. persquareinch. Date
Qoter | (11) WATER BEARING ZONES:
(4) PROPOSED USE: Depth at which water was firstfound 130
(X] Domestic (] community (] ndustrial 8 Imigation o
Thermal [ mjection [[] Livestock Other From To Estimated Flow Rate L
2 - — — 130 150 15 130
(5) BORE HOLE CONSTRUCTION: 370 400 30 100
Special Construction approval [] Yes (X] No  Depth of Compieted Well 480 _ 1 450 480 30 75
Explosives used [ ] Yes X] No  Type Amount
HOLE SEAL Amount
Dismeter From To Material From To | sacksorpounds | (12) WELL LOG: Ground elevation
10" 0 2; (B:emonlta 25 gs 8 Sacks
8" 25 (435 |{Cement
" Material From To SWL
€ 435 | 480 'Clay Brown 0 20
Clay & Gravol Brown 20 25
Clay Brown 25 6(3)0
B 1
How was see placed: Method [JA xie Oc Lo D e Sand Comentsd Brown 135 1501130
Other rown
Backfiliplacedfrom __ ftto __ f  Material 4—-——%": :ﬁmvol B ;ﬁ ggg
Gravel placedfrom _____flto ____ R _ Sizeof gravel Basalt Soft Brown 370 (400 [100
[ CASING/LINER: Basalt Gray 400 (450
' Basait Broken Gray
Diameter From To Gauge| Stesl Plastic Welded Threaded Basalt Broken Gray 450 480 75
Casing: 8" +2 1435114 X 0O x |
O O | O
0 ] | O
'l | a |
Liner: O g | O
O O a 'l
Final location of shoe(s) _
(7) PERFORATIONS/SCREENS:
[ Perforations Method
[] Screens Type Material
Siot Tele/pipe
From To size  Number Diameter size Casing Liner
O 0
% g Date started 5/10/99 Comploted 5/13/99
O O (unbonded) Water Well Constructor Certification:
O [ I certity that the work | performed on the construction, alteration, or abandonment
of this well is | iance with '
(8) WELL TESTS: Minimum testing time Is 1 hour _ e et s g bt knowtadoe and
[]Pump (] Baiter xX) Air 0 l"" betlef.
WWC Number
Yield gal/min Drawdown Drill stem at Time Signed Date
30 480 1hr.
(bonded) Water Well Constructor Certification:
1 accept responsibility for the construction, atteration, or abandonment work
performed on this well during the construction dates reported above. Al work
" ~wperature of Water 56 Depth Artesian Flow found performed during this time is in compliance with Oregon water supply well
{ a water analysis done? [ ] Yes Bywhom dapgs. 'rmmpon wnmnbosmmmwmmm
Lnd any strata contain water not sultable for intended use? 7] Too litte 4 WWC Number_ >~~~

[Jsatty [Imuddy [] Odor [] Colored [|Other

Depth of strata:

pae 6/27/99

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT ~ SECOND COPY CONSTRUCTOR  THIRD COPY - CUSTOMER



STATE OF OREGON oLk Z U 2000

WATER SUPPLY WELL REP
(as required by ORS 537.765)
Instructions for completing this report a

Whrer Resounces pep
FMbsOREGONs form.

WELL LD. #1___ 43484
START CARD #_136070

(1) LAND OWNER Well Number

Name TARA FRANCIS

Address 1221 SW BROOKWOOD AVE

City HILLSBORO State  OR Zip 97123
(2) TYPE OF WORK

XNew Well O Deepening [ Alteration (repair/recondition)  [J Abandonment

(3) DRILL METIIOD: )
WRotary Air  [XRotary Mud [ Cable O Auger
O Other

(9) LOCATION OF WELL by legal description:

County atitude Longitude
Township____Ul_____N or § Range 2W E or W. WM.
Secion___ 15 NE  yu_ SW a4

Tax Lot 215 Lot Block Subdivision

Street Address of Well (or nearest address) 23797 SW SHAAF RD.

(10) STATIC WATER LEVEL:
122 ft. below land surface.

pae 09/16/00

& PROPOSED USE:
I

Yomestic 0 Community O Industrial - [J Irrigation

Arlesian pressure Ih. per square inch Date

(11) WATER BEARING ZONES:

OThermal O lnjection O Livestock O Other 450
(5) BORE 1HOLE CONSTRUCTION: l)cpth at which water was first found
Special Construction approval [JYes CXNo Depth of Completed ch‘1§_Q_n. From To Estimated Flow Rate SWL
Explosives used [ Yes & No Type Amount 450 460 70 gpm 122
HOLE SEAL
Diameter From  To Materinl ¥rom To  Sacks or pounds
Bent. 0] 23] 13 s
Drill gel 23 [340| -——-=
Cement 340 1400| 15 sks
6 1400 1460 (12) WELL LOG:
How was scal placed: Mcthd [3A OB X1¢ 0OD OE Ground Elevation
(XOther __Poured-into-annular
Backfill placed from fi. 1o (. Material Material From To SWL
Gravel placed from fi. to fi. Size of gravel Topsoil 0 1
{6) CASING/LINER: Brown clay 1 4
Diameter From  To  Gauge Steel  Plastic Welded Threaded Soft brown silty clay 4 20
Cosingi— 6" | +1 1400.250 K1 O X a Soft gray silty clay 20 32
U o o U Sticky gray clay 32 53
o o o o | Sticky brown clay 53 64
a 0 d U Sticky gray clay 64 183
Liner: a o o o | Soft gray clay w/sandy 183 | 195
a o o o |___seams & wood
Drive Shoc used O Inside O OQutside (] None
Final location of shoc(s) _Si%%lﬁﬁ_blue —gray ciav 195 233
(7) PERFORATIONS/SCREENS: Soft_brown sandy clay e33 | 241
[ Perforations Method Sticky blue-gray clay 241 254
O Sercens Type T erial Soft brown clay 254 281
Slot Tele/pipe Sticky gray-brown clay 281 392
From To sizec Number Disfocter  size Casing  Liner Hard gray basalt 392 437
e O O Firm gray-black basalt 437 460 (122
L~ O a
// 0 O
A ] O
(8) WELL TESTS: Minimum testing time is 1 hour _ Date started ____09/11/00 __Compierea_09/16/00
O Pum O Bailer XA Air O I'::_?::::E (unbonded) Water Well Constructor Certification:
P ‘ . I certify thut the work 1 performed on the construction, alteration, or abandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon water supply well construction
70 450 ! hr. stundards. Materials used and information reported above are true to the best of my
77 700 LA knowledge and belief.

°
Depth Artesian Flow Found
B Yes AMT

Temperature of water

Was a water analysis done? By whom

Did any strata contain water not suitable for intended use? [ Too little
Osalty OMuddy OOdor [OColored O Other

Depth of strata:

WWC Number
Signed Date
(bonded) Water Well Constructor Certification:

1 uccept responsibility for the construction, alteration, or abundonment work
performed on this well during the construction dutes reported ubove. All work
perfortned during this time is in dwage with Oregon water supply well

Signed

e
e

P

ORIGINAL — WATER RESOURCES DEPARTMENT

—

~
FIRST COPY - CONSTRUCTOR

SECOND COPY - CUSTOMER




RECEIVED {"*="
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—— WA
STATE OF OREGON FEB 2 1 2003 SAZAS
WATER SUPPLY WELL REPORT WELL LD. # L 61969

(as required by ORS 537.765) WATER RESOURCES DEPT
Instructions for completing thik reporSiALBIMHORRGAN of thisjform.

START CARD #_155356

[JSalty [JMuddy [Odor [ Colored ([JOther

Depth of strata:

(1) LAND OWNER Well Number (9) LOCATION OF WELL by legal description:
Name PEGGY DEMARTNI {Page 1) County i atitude Longitude
Address 6860 NW SCHAAF RD. Township_1N N or S Range 2W E or W. WM.
city HTLILSBORO suate” OR Zip 97124 Section 15 NW SE 1/4
(2) TYPE OF WORK Tax Lot 90211 1oy Block Subdivision
R New Well [ Deepening (] Alteration (repair/recondition) (] Abandonment Street Address of Well (or nearest address) _ 6860 NW_Schaaf Rd
(3) DRILL METHOD: —_Hillsboro, Or 97124
X Rotary Air  [XRotary Mud [ Cable [JAuger (10) STATIC WATER LEVEL:
[ Other 115 ft. below land surface. Date _2-14-03
(4) PROPOSED USE: Artesian pressure 1b. per square inch Date
(X Domestic (] Community [J Industrial [ Irrigation (11) WATER BEARING ZONES:
O'Thermal  [J Injection [ Livestock [J Other '
. 427
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found
Special Construction approval [JYes [XNo Depth of Completed Wellil_g_?_fl. From To Estimated Flow Rate SWL
Explosnve}s{;s:;:i O Yes B No Type — Amount 427 440 20 115
450 475 40gpm 115
Diame!% From To Material From To Sacks or pounds
0 150" [Bentoni 50 | 26 s
9% 50 423 Cem.Grout 200{423| 23 sacks
6" 1423 1485
(12) WELL LOG:
How was seal placed: ~ Method [JA KB ®Cc 0Obp DOE Ground Elevation
Komer_Poured into annular
Backfill placed from 50 __fi. 10200 ft. Materiallighvis.gel Material From To SWL
Gravel placed from ft. to ft.  Size of gravel Topsoil 0 1
~ (6) CASING/LINER: Brn clay 1 5
Diameter From To Gauge Steel  Plastic Welded Threaded Boft brn clay g5 20
Casing: — ' ] o o0 d O Soft Gry clay 20 25
6 +2' 423,250 o X 0O Gry brn clay 25 58
o 0O 0 0 Brn sand 58 65
o 0 d O Gry brn clay 65 89
Liner: g 8 g g Brn sand w/wood 89 a3
Brn ¢ 99
Drive Shoe used [J Inside [J Outside X None Sile lay b 1 23
Final location of shoe(s) ollly gry m caay 99 103
(7) PERFORATIONS/SCREENS: / ,B_lue_QlLW/511ty strks 103 116
[ Perforations Method ___Q‘l_&_blk__SﬁDdMB 116 126
O Screens Type M—m clay 126 6
Siot Te Sticky gry brn clay 146 157
From To size Number Diany Casing  Liner Very s il tlf blue clay 177 1964
. g a Blue cly w/occ gry strks 196 214
L~ . =+
// | 0 Soft silty blue gry cljy
P 4d | w/wood streaks. 214 238
— O O Sticky gry clay 238 1262
(8) WELL TESTS: Minimum testing time is 1 hour Date started __1-21-03 Completed __2..14-03
Flowin T
O Pump O] Bailer X Air 0 Arlesiar% (unbondfed) Water Well Constructor Certification: . 4
) . 1 centify that the work I performed on the construction, alteration, or abandon-
Yicld gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon water supply well construction
60 485 1 hr. standards. Materials used and information reported above are true to the best of my
1] knowledge and belief.
50 400 '\ WWC Number_1805
30 250 " Signed Date ~O
~.. Temperature of water 54°F __ Depth Artesian Flow Found (bonded) Water Well Constructor Certifitdtion:
Was a water analysis done? M Yes By whom MJJ. 1 accept responsibility for the construction, alterution, or abandonment work
Did any strata contain water not suitable for intended use? [J Too little performed on this well during the construction dates reported above. All work

e

performed during this time is in.com pliunce with Oregon water supply well
construction stapdayds. J e to the best of my knowledge and belief.
A
Signed — e Dat
==

ORIGINAL — WATER RESOURCES DEPARTMENT

FIRST COPY — CONSTRUCTOR

SECOND COPY -~ CUSTOMER
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STATE OF OREGON FEB 21 2003

WATER SUPPLY WELL REP
(as required by ORS 537.765) (PWAT%F}\ Rﬁaoggggg NDEPT
Instructions for completing this rep! !

VYL4 UV

4R Z2A0

WELL LD. # L _61969
START CARD # 155356

(1) LAND OWNER Well Number
Mame  PEGGY DEMARINI (Page2 )

Address 6860 _NW-SCHAAR-RD
Eily HILLSBORO Stale. OR Zig 97124
(2) TYPE OF WORK

B New Welt [ Deepening [ Alteration (repair/recondition) [J Abandonment

(3) DRILL METHOD:

Rotary Air  [XRotary Mud [JCable [JAuger
[J Other

(4) PROPOSED USE:
X Domestic [J Community [J Industrial

3 Irrigation

(9) LOCATION OF WELL by legal description:

County WASHINGTONL atitude Longitude
Township_IN _ NorSRange___2W __ EorW.WM.
Section __15 NW 14 SE__1/4

Tax LotQ0211 Lot Block Subdivision

Street Address of Well (or nearest address) 6860 NW SCHAAF RD.

(10) STATIC WATER LEVEL:
115 ft. below land surface.

Artesian pressure Ib. per square inch

(11) WATER BEARING ZONES:

Date 92 [;] 4 lOQ

Date

[(OSalty OMuddy OOdor [Colored [JOther

Depth of strata:

OThermal [ lnjection [ Livestock [J Other
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found
Special Construction approval (] Yes{TNo Depth of Completed well 485+t From To Estimated Flow Rate SWL
Explosives used [J Yes XINo Type Amount
HOLE SEAL
Diameter From To Material From To  Sacks or pounds
(12) WELL LOG:
How was seal placed: Method [OA OB [OC 0OD OE Ground Elevation
[ Other
Backfil! placed from ft. to (ft.  Malerial Material From To SWL
Gravel placed from ft.to ft. Size of gravel Blue gry cly w/occ
‘. (6) CASING/LINER: silt streaks. 262 294
Diameter From To Gauge Steel  Plastic Welded Threaded Red brn sand 294 306
Casing: O o O O Gry brn clay 306 354
O o O a Drk gry clay 354 403
O O 0 O Soft blk basalt 403 409
0 o o U Hard gry blk basalt 409 427
Liner: o o 0O ) Blk basalt w/fractures|427 440 |11s
e S D o DE o O 0 Hard gry blk basalt  [440 450 | ¢
Final location of shoe(s) o Gry brn basalt w/soft )
(7) PERFORATIONS/SCREENS: brn streaks. 450 475 4115
[ Perforations Method Gry brn basalt 475 485
[ Screens Type Material
Slot Tele/pipe
From To size Number Diameter  size Casing  Liner
O O
O O
O O
4 O
(8) WELL TESTS: Minimum testing time is 1 hour Date started Completed
O Pump O] Bailer O Air O K:fl’;;gs (unbondfzd) Walter Well Constructor Certification: ‘ ‘
. . I centify that the work 1 performed on the construction, aiteration, or abandon-
Yield gal/min Drawdown Drill stem at Time ment of this well is in compliance with Oregon water supply well construction
! hr. standards. Materials used and information reported above are true to the best of my
knowledge and belief.
WWC Number
Signed Date
.. Temperature of water Depth Artesian Flow Found (bonded) Water Well Constructor Certification:
Was a water analysis done? OYes By whom 1 accept rcsppnsibility for the construc(‘ion, alteration, or abandonment work
Did any strata contain water not suitable for intended use? [ Too little performed on this well d uring the cons»‘,m ction dates reported above. All work
performed during this time is in compliance with Oregon water supply well

construction standards. This report is true to the best of my knowledge and belief.
WWC Number

Signed Date

ORIGINAL - WATER RESOURCES DEPARTMENT

FIRST COPY - CONSTRUCTOR

SECOND COPY ~ CUSTOMER
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WASH 66595

STATE OF OREGON

WATER SUPPLY WELL REPORT WELL LABEL # L[ 92918 |
(as required by ORS 537,765 & OAR 690-205-0210)

START CARD # | 197232 |

(1) LAND OWNER Owner Well L.D. (9) LOCATION OF WELL (legal description)
First Name KEN Last Name BRYAN County WASHING. Twp | N NS Range2 W EWWM
Company Sec 16 sW 1/4 of the SW V4 TaxLot 800
Address 26290 NW MEEK RD Tax Map Number Lot
City HILLSBORO Siate OR Zip 97124 Lat °og ¢ " or DMS or DD
(2) TYPE OF WORK [X[NewWeli [ [Decpening [ ] Comversion  [loms___0 "o DMS or DD
[] Atteration repair/recondition) [ ] Abandonment (@ Strectaddress of well (" Nearest address
2
DRILL Ml_%_]m oD . . O 6290 NW MEEK RD
XiRotary Air Rotary Mud Cable Auger Cable Mud ~ — —
= 10) STATICW VEL
[ |Reverse Rotary [ | Other 1o ATER LE Date  SWL(psi) + SWL(HR)
=T —— [Existing Well / Predeepening
(4) PROPOSED USE[] Domestic [_Jimigation [ Community el AT %
[ Jindustrial/ Commericial [ "] Livestock [_|Dewatering Flowing Ariesian?| | Dry Holo? [_]
[ Jhermal [ Jinjection [ ] Other WATER BEARING ZONES Depth water was first found 778
(5) BORE HOLE CONSTRUCTION Special Standard | {Attach copy}  SWL Date om_____To Est Flow SWif(psi) *
Depth of Completed Well 785 fi, 02-18-2008 778 785 75 [T %
BORE HOLE SEAL sacks/
Dia From To Material From To Amt lbs
10 0 150 | [Cement 0 190
B75 | 150 | 708 | |Cement 190 708
6 708 | 785
S SR :"(l l) WELL LOG Ground Elevation
How wasseal placed: ~ Method [ JA []B D [E Material From To
TOPSOIL 0 1
Backfill placed from f.to fl. Material SOFT BROWN CLAY 1 24
( Filter pack from fi.to . Material Size :%?gg&%:ﬂ g‘; ig
Explosives used: [ Jes  Type Amount STICKY BROWN CLAY 3 10l
ASING/LINER FINE TO MED. GRAY SAND 101 105
(g)as?ng Liner @ + From To Gauge Stl Pistc Wid Thrd |[STICKY GRAY CLAY 105 120
® ) 6 1 708 | 250 | K& () FINE GRAY SAND 120 128
olle ) STICKY GRAY CLAY 128 136
OINe = > SOFT GRAY SANDY CLAY 136 151
ONNe = j >4 STICKY GRAY CLAY 151 210
® = oNe SOFT GRAY SANDY CLAY 210 222
= STICKY GRAY CLAY 222 232
Shoe [ | Inside [ JOutside []Other  Location of shoe(s) FIRM BLUE-GRAY CLAY 232 260
il A From To S0P GRAY SANDY CLAY T
(NPE RAE:?NI:E'SCR%E“{“ S STICKY GRAY CLAY 392 412
ons Me ' SOFT GRAY SANDY CLAY 412 535
Screens Type " Material STICKY RED-BROWN CLAY 535 550
Perf/S Casing/ Screen Scrnistot Sttt #of  Tele/ | Dgte Started
creen Liner Dis From & “widlh_length__slois _pipesize 01-29-2008 Completed 02-18-2008
(wnbonded) Water Well Constructor Certification
& I cextify that the work I performed on the construction, deepening, alterstion, or
P abandonment of this well is in compliance with Oregon water supply well
construction standards. Materials used and information reported above are true to
the best of my knowledge and belief.
(8) WELL TESTS: Minimum testing time is 1 hour License Number Date
O Pump O Bailer (® Air (O Flowing Artesian ;gsswad : (if filing electronically)
Yield galimin__Drawdown__ Drill depth _ Duration (hr igned
30 200 He (bouded) Water Well Constructor Certification
30 400 _, 1 accept responsibility for the construction, deepening, alteration, or abandonment
15 750 [ He work performed on this well during the construction dates reported above. All work
Temperatwe 62 °F Labanalysis[ |Yes By . performed during this fime is in compliance with Oregon water ~supply well
Water quality-——concems? DY“ {describe belo . construction standards. This report is true to the best of my knowledge and belief.
—From Ta ipti License Number 1266 Date 2./2 //OJ
E L4

Password : !
EER—G-5 ‘ Signed v -
~
YL Contact Info (qps

DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO TW%QEPARW WITHIN 30 DAYS OF COMPLETION OF WORK .
' Form Version: 0.89




WASH 66595

WATER SUPPLY WELL REPORT -
coptinuation page

WELLLD. #L 93918

START CARD # 197232

(5) BORE HOLE CONSTRUCTION (10) STATIC WATER LEVEL
_ BOREHOLE SEAL sacks/ Water Bearing Zones
Dian From _To  _  Material From _ To Amt lbs
SWL Date From To Est Flow SWL{psi) + SWL(R})
FILTER PACK
From To  Material Size
(11) WELL LOG
(6) CASING/LINER . Matcria From To
CasingLiner Dia + From To Gauge Stl Plsic Wid Thrd DECOMP RED-BROWN BASALT 550 579
@) 0O O = STICKY RED-BROWN CLAY 579 646
. - FIRM DECOMP RED-BROWN BASALT 646 672
8__8 € () | [FIRMGRAY-BROWN BASALT 612 706
® 8 2 e FIRM GRAY BASALT 706 711
. = FIRM GRAY-BLACK BASALT 711 785
(0 () (@) -
,% g 5 ‘ (2 (J n
0 (J ]
oo (Q CJ -
@) | (@] [
(7) PERFORATIONS/SCREENS
Perf/S Casing/ Screen Scmsslot  Slot #of  Tele/
creen Liner  Din From To width __ length _slots pipe size “ ':En
pT
SALEM. ggggg:&
(8) WELL TESTS: Minimum testing time is I hour
Yield gal/min Drawdown Drill depth Duration (hr Comments/Remarks
Water Quality Concerns
Amount  Units

From To Description



























































































































































































