Table 1. Columbia City Inventory Results - List of Potential Contaminant Sources

Ref# Potential
Contaminant Source

Type
1 Public Works Shop

2 Sewer Lines
3 Urban Residential
4 Transportation -
State Highway,
Railroad

Associated ~ Approximate

Land Use Location
Commercial Near Well
- Industrial

Residential =~ Throughout
- Municipal  the DWPA?

Residential =~ Throughout
- Municipal ~ the DWPA?

Misc Crossing
DWPA

Proximity to ~ Relative

Well Risk Level
Within 1 High
year TOT!
Within 1 High
year TOT!

Within 1 Moderate
year TOT!

Within 1 Moderate
year TOT!

Potential Impacts

Vehicle maintenance and storage of petroleum
products, solvents, and other chemicals may result
in impacts to drinking water supply. Fire Marshall
inventory at site includes caustic soda (NaOH),
toluene, Na and Ca hypochlorite, roundup
(glyphosate), amitrole (3-amino-1,2,4-triazole), and
crossbow (2,4-D and dichlorophenoxy acetic acid)

If not properly designed, installed, and maintained,
sewer lines can impact drinking water supply,
especially within the 2-year TOT!

Improper use, storage, and disposal of household,
garden and lawn chemicals may impact the
drinking water supply. Stormwater run-off or
infiltration may carry contaminants to the drinking
water supply.

Vehicle and railroad traffic increases the risk for
leaks or spills of fuel & other hazardous materials.
Road building, maintenance & use can increase
erosion/slope failure causing turbidity. Over-
application or improper handling of
pesticides/fertilizers may impact water.
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5 Remnants of burned
structure
6 Parking Lot
7 Removed
8 Decommissioned
underground

storage tanks

9 Stormwater Dry
Wells

10 Chemical Storage

11 Rural Residential

Misc

Commercial
Residential

Misc

Residential

Residential

Adjacent to
northern
boundary of
DWPA

SE of
intersection
of 2nd and I

Street

North and
northeast of
wells

Throughout
the DWPA?

Along
Miloris Way

Within 5
year TOT!

Adjacent to
2 year TOT!

within 1 and
2 year TOT!

Within 1
year TOT!
and 1 within
the 2-5 year
TOT!

Within 5
year TOT!

Low

Moderate

Low

Moderate

Low

Potential source of farm chemicals that had been
stored in barn prior to fire.

Spills and leaks of automotive fluids in parking lots
may impact the drinking water supply.

Originally identified as PCS by aerial photography
but determined not to be a risk during the field
survey.

Historic spills or leaks may impact the drinking
water supply.

Stormwater discharges to dry wells may have
included nitrates, solvents, petroleum
hydrocarbons, and heavy metals. Contaminants in
dry wells have a shorter vertical distance to migrate
to groundwater compared to surface releases.

Listed in the Fire Marshall database. Site later
determined to be the Public Works Shop (see Site
#1).

Over-application or improper handling of pesticides
or fertilizers may impact drinking water. Excessive
irrigation may cause transport of contaminants to
groundwater or surface water through runoff.

1. Time of Travel zone
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Technical Memorandum

To: Leahnette Rivers — Columbia City
From: Eric Collins, R.G. - Equant
Dennis Nelson, R.G. - GSI
Date: June 20, 2013
Re: Delineation of the Source Water Protection Area

Columbia City, Oregon

Introduction

Equant and GSI Water Solutions, Inc. (GSI) have prepared this technical memorandum to
summarize our delineation of the Source Water Protection Area (SWPA) for Columbia City
(City) water supply wells located at the Public Works Shop. The delineation of the SWPA
establishes the aerial extent of the groundwater source that supplies the City’s wells. The
results of the SWPA delineation will be used in developing a Source Water Protection Plan for
the City.

As discussed in this memorandum, SWPA delineation involved the following steps: 1) review
the hydrogeologic conceptual model, 2) select the appropriate delineation methodology, 3)
develop the groundwater flow model, and 4) run model simulations to estimate the capture
zone generated by the City wells and the SWPA.

Hydrogeologic Conceptual Model

The following hydrogeologic conceptual model is based on the regional geology study by
Evarts (2002) and the results from earlier hydrogeologic studies completed by the City (GSI,
2006; 2007; 2011).

Regional Geology

The City is located at the northern end of the Portland Basin, which is a large, northwest-
southeast trending, sediment-filled basin in northwestern Oregon and southwestern
Washington. The basin is bounded by the Tualatin Mountains on the west and southwest and
the Cascade Range on the south and east. The formation of this basin resulted from broad
folding and faulting on a northwest-southeast trend and infilling of the basin with younger
rocks and sediment.



The oldest rocks underlying the Columbia City area, the Pittsburg Formation (Tsr), are
primarily marine sedimentary rocks including sandstone and shale. These marine sedimentary
rocks are overlain by the Columbia River Basalt Group (CRBG), which in turn is overlain by
sediments mostly related to the Columbia River. The marine sedimentary rocks are thousands
of feet thick, poorly exposed in the region, and generally dip toward the southwest. The
following figure is a geologic map of the area.

Figure 1: Geologic Map of the Columbia City Area (Evarts, 2002).
See text for unit descriptions.

The CRBG consists of a series of sheet-like basalt flows that erupted from fissures in eastern
Washington and Oregon, flowed through the ancestral Columbia River valley, and spread out
to cover large portions of northeastern Oregon and parts of northwestern Oregon. The CRBG is
hundreds of feet thick in the Columbia City area, and is exposed at the surface in the uplands to
the west. Distinct basalt flows in the area include (oldest to youngest) the Ortly Member (Tgo),
Winter Water Member (Tgww), and Sentinel Bluffs Member (Tgsb).

The ancestral Columbia River eroded the CRBG and deposited sands and gravels along its
channels. Patches of older river deposits (Troutdale Formation) are present in the region but are
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generally covered by more recent river deposits. In the Columbia City area, there are three
main sedimentary units overlying the CRBG: 1) conglomerate unit related to the Deer Island
terrace (QTc), 2) silt and sand sediments deposited from temporarily ponded floodwaters (Qfs),
3) and gravels that form a thin veneer on terrace surfaces (Qfg). The conglomerate unit is
approximately 100 feet thick beneath Columbia City and slopes uniformly northward to Dear
Island. Located south of Columbia City, a basalt platform projects into the Columbia River.
This feature is believed to have preserved the Deer Island terrace deposits during later erosional
periods of the Columbia River. Recent alluvium of the Columbia River floodplain (Qa)
occupies small areas in the northeast and southeast corners of the City.

Local Hydrogeology

Based on well log information available from the Oregon Water Resources Department
(OWRD), wells penetrating basalt in the area encounter stratigraphic characteristics typical of
CRBG flows: flow top, dense interior, and flow bottom. The flow tops and flow bottoms
(collectively called interflow zones) typically include sediments or fractured basalt and allow
for the transmission of water. However, in the vicinity of Columbia City, the CRBG interflow
zones do not produce much water. Basalt wells in the area, up to 670 feet deep, typically
produce less than 50 gallons per minute (WRD, 2013).

Alluvial sediments, mostly of Pliocene/Pleistocene origin (QTc), overlie the CRBG within the
city limits. This alluvium is predominantly semi-consolidated, thick-bedded, conglomerate. A
thin layer of clayey silt bounds the bottom of the alluvial unit. The alluvial aquifer is
considered to be semi-confined since static water levels in wells penetrating the aquifer are
higher than the top of the aquifer.

McBride Creek runs along the west side of the city (Figure 1) but does not appear to be
hydraulically connected with the alluvial aquifer since the aquifer is much lower in elevation
compared to the creek (refer to GSI's 2007 technical memorandum Evaluation of Potential Impacts
to McBride Creek Related to Development of New Public Works Wells for additional information
(Attached)). The memorandum also includes a geologic cross-section and water level data.
Figure 2 is an aerial photograph that shows the locations of water wells in the area relevant to
this delineation.
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Figure 2: Well locations. PW-1 and PW-2 represent the City’s wells.
Other wells are described in the text.

In 2003, the City completed a well into basalt in the northwest part of town at Harvard Park
(Figure 2). During drilling, no productive zones were encountered in the alluvium overlying
the basalt. Well yield from deeper in the basalt aquifer was low and produced water with
elevated dissolved solids. The fertilizer plant located north of City owns two inactive water
wells (North Well and South Well in Figure 2). In 2004, the City performed pumping tests at the
wells to assess the feasibility of incorporating the South Well in its water supply system.
Although the South Well appeared to be capable of a sustainable yield of over 500 gpm,
subsequent new ownership at the fertilizer plant denied the City use of the wells. The South
Well is located on Deer Island terrace penetrating the same alluvial unit mapped beneath
Columbia City.

In 2006, the City completed a new well at the Public Works Shop (PW-1). The well is 143 feet
deep, penetrates sand and gravel of the Deer Island terrace deposits, and yields approximately
50 gpm (ODHS, 2009a). In 2007, the city completed another well at Public Works (PW-2)
approximately 140 feet from PW-1. The well is approximately 148 feet deep, penetrates the
same sand and gravel unit as PW-1, and yields approximately 190 gpm (DHS, 2009a). The
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difference in well yields is attributed to variability in the formation and aquifer characteristics
which is consistent with the braid-plain prograded depositional environmental of the alluvial
unit. When the two Public Works wells are operating simultaneously, well yields are reduced
due to well interference.

Water level monitoring throughout the year at Public Works indicate water levels ranging from
approximately 70 to 75 feet below ground surface. The Public Works wells are located
approximately 800 feet from the Columbia River and river stage fluctuations are expected to
affect groundwater levels. However, the extent to which the Public Works wells are influenced
by river stage has not been quantified. The city of St Helens owns two active ranney collector
wells (R2 and R3) and one inactive ranney collector well (R1) located along the shoreline of
Columbia City (Figure 2). R2 and R3 yield approximately 1,800 and 2,100 gpm, respectively
(ODHS, 2009b). According to the WRD well log database (OWRD, 2013), there are no other
wells in the area that draw from the alluvial aquifer.

Recharge to the alluvial aquifer is from natural surface infiltration from precipitation and CRBG
interflow zones abutting the west boundary of the alluvial unit. Recharge via the CRBG
interflow zones was confirmed by comparing interflow zone elevations, derived from well
reports, west of Public Works with the elevation of the alluvial aquifer at the west end
(generally from -20 feet to -100 feet).

Several pumping tests have been conducted at the Public Works wells (GSI, 2006). Aquifer
parameter estimates calculated from the testing data are discussed in the model input
parameter section of this report.

Delineation Methodology

Selection of the delineation method for water systems pursuing SWP is based on the population
of the community, complexity of the local hydrogeology, and proximity of pumping wells in the
area. Because the local hydrogeology in the Columbia City area is relatively complex and the
Public Works wells and St Helens collector wells hydraulically interfere with one another, an
analytical groundwater model was selected to delineate the SWPA. WhAEM groundwater flow
modeling software (version 3.2.1) is an analytical model that simulates two-dimensional flow
for steady-state flow conditions and was used for this delineation (USEPA, 2007). The software
is capable of modeling the effects of multiple analytical functions (pumping wells and
hydrological boundaries such as rivers and no-flow contacts). WhAEM includes the following
simplifying assumptions:

Groundwater flow is horizontal.

Water is released instantaneously from storage with decline of hydraulic head.
The aquifer hydraulic conductivity is isotropic and homogeneous.

The base of the aquifer is horizontal and fixed at a given elevation.

All wells fully penetrate the aquifer and are 100% efficient.

NAEINCE
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Model Input Parameters

Each of the model input parameter values are discussed below. All elevation data in the model
are based on NGVD29 datum.

Boundary Conditions

As discussed in the conceptual model, terrace deposits underlying Columbia City are recharged
from the interflow zones in the basalt formation west of Public Works. The model reflects this
recharge as a constant head boundary. Although the groundwater elevation at the boundary
has not been measured directly, the constant head boundary elevation was estimated by the
following steps: 1) calculate the groundwater gradient between the river and the Public Works
wells (4 feet / 830 feet = 0.0048 feet/foot), 2) assume that the groundwater gradient between
Public Works and the western edge of the alluvial unit is also 0.0048 feet/foot, and 3) estimate
the groundwater level at the western edge of the alluvial unit from the extrapolated
groundwater gradient (16 feet). This constant head boundary in the model was extended
several miles north and south of Columbia City to avoid edge effects in the model results.

The Columbia River was modeled as a constant head boundary set to an elevation of 1 foot
based on the USGS Deer Island Quadrangle topographic map. Constant head linesinks were
used on each side of the river and extended several miles north and south of the Columbia City
to avoid edge effects in the model results. Each linesink for the river was set to a width of 2000
feet, depth of 30 feet, and “resistance” of 1 day (thickness of the resistance layer under the river
divided by the vertical conductivity of the resistance layer). The following figure shows the
location of the boundaries in the model.

Figure 3: Boundary condition locations used in model.
Blue lines denote constant head boundaries.

Technical Memorandum — SWPA Delineation 6 Equant
Columbia City, Oregon



Hydraulic Conductivity

Aquifer testing was conducted at Public Works during the completion of PW-1 and PW-2. The
following table summarizes the results from the testing.

Table 1. Summary of Aquifer Testing at Public Works
Date Constant Rate Test | Pumping | Estimated Hydraulic
Duration (hours) Well Conductivity (feet/day)

Dec-2005 72 PW-0* 98
Jul-2006 62 PW-1 85
Dec-2006 27 PW-2 113

* PW-0 was the original Public Works well. The well was decommissioned in 2007.

Although the testing results indicate some spatial variations in the hydraulic conductivity in the
alluvial unit, the aquifer was assumed to be homogeneous in the model which is believed to
provide a close enough approximation for the purposes of the delineation. Based on the testing
results, the hydraulic conductivity in the model was set to 100 feet/day.

Aquifer Thickness

Based on boring log data available in the area, the saturated zone in the alluvial is 40 feet thick.
Therefore, the aquifer thickness in the model was set to 40 feet.

Groundwater Gradient

The observed horizontal groundwater gradient between Public Works and the river is 0.0048
feet/foot. Upgradient from Public Works, no groundwater level data from the alluvial unit
were available. However, based on the orientation of the geologic units in the area, it is
reasonable to assume that the flow direction and groundwater gradient in the alluvial unit is
relatively constant between the river and the recharge boundary at the west edge of the alluvial
unit. Therefore, the groundwater gradient and flow direction in the model was set to 0.0048
feet/foot at N85°E.

Porosity

Based on literature values (Todd, 1980) for comparable sediment types encountered in the
borings for the Public Works wells (mostly sand and gravel), the porosity was set to 0.35 in the
model.

Public Works Wells

The pumping rates for PW-1 and PW-2 in the model were set to 50 and 190 gpm, respectively,
based on reported maximum well production capacities (ODHS, 2009a).

St Helens Collector Wells

In order to account for potential interference between Columbia City’s wells and the City of St
Helens collector wells, the collector wells and pumping wells were modeled simultaneously.
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The pumping rates for RW-2 and RW-3 in the model were set to 1,800 and 2,100 gpm,
respectively, based on reported well capacity information (ODHS, 2009b).

Modeling aquifer hydraulics at collector wells is relatively complicated compared to modeling
aquifer hydraulics at standard water wells (Kelson, 2012). The analytical model for this
delineation provides a reasonable approximation for well interference in relation to the Public
Works wells. However, a numerical model and additional information regarding river
characterization are required to accurately delineate the SWPA for the collector wells.

Model Simulations and Delineations

Drawdown predicted by the model in the Public Works wells was compared to drawdown
observed during earlier aquifer testing. Only drawdown data from observation wells were
considered in the comparison because of well inefficiency and biased upward drawdown in
pumping wells. The following table summarizes the observed and simulated drawdown data.

Table 2. Comparison between Observed and Simulated Drawdown

Date Pump Test | Observation | Observed Simulated | Residual
Well Well Drawdown | Drawdown
(feet) (feet)
Jul-2006 PW-1 PW-0 0.5 1 -0.5
Dec-2006 PW-2 PW-0 6.29 6.82 -0.53
Dec-2006 PW-2 PW-1 5.69 5.52 0.17

* PW-0 was the original Public Works well. The well was decommissioned in 2007.

The scaled residual standard deviation of the observed versus simulated head data is 9.8%
which indicates that the model is reasonably calibrated and appropriate for delineating the
SWPA.

Reverse particle tracking was used in the model to generate flow pathlines. Pathlines that
converge into the Public Works wells define the area of capture. The travel-time option in
WhAEM allows for delineation of specific time-of-travel zones for each well.

The following figures summarize the results from the model simulation.
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Figure 5 shows the delineated SWPA of the combined wells. The solid red line is the 1
year Time-of-Travel (TOT) zone, the dashed line is the 2 year TOT, and the dotted line is
the 5 year TOT.

In Figure 5, the 5 year TOT is truncated at the western boundary of the alluvial aquifer. The
delineated SWPA does not extend further west, including the 10 year TOT zone, because of the
characteristics of the adjacent basalt unit. The basalt aquifer in this area is considered to have a
very low susceptibility to potential surface releases of contamination due to the low
permeability of overlying basalt layers. These dense-interior layers are typical of CRBG basalt
flows in the region and are evident on local well log descriptions.
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Summary

The following is a summary of the Source Water Protection Area delineation.

1. The hydrogeologic conceptual model is based on regional geologic studies and earlier
hydrogeologic studies conducted for the City. The results from those studies were used
to design the groundwater model.

2. An analytical groundwater flow model was selected for the delineation based on the
population of the City and hydrogeologic considerations. The model was calibrated
with previous aquifer test data collected at Public Works.

3. Model simulated flow pathlines were used to estimate the capture zone and delineate
the SWPA. Although the model simulated flow in the vicinity of the St Helens collector
wells, the model does not account for the hydraulic complexities of collector wells.
However, the model provides a reasonable estimation of well interference between the
City wells and the collector wells for the purposes of the SWPA delineation.

4. The SWPA delineation is based on the model simulations for the 1, 2, and 5 year TOT
zones and is presented in Figure 5. The 10 year TOT zone is located over the basalt
aquifer, beyond the western extent of the alluvial aquifer. The basalt aquifer is very
unlikely to be susceptible to potential surface releases of contamination due to the
overlying low-permeable basalt layers.

Attachments

GSI. 2007. Technical Memorandum - Evaluation of Potential Impacts to McBride Creek Related to
Development of New Public Works Wells. GSI Water Solutions, Inc. November 16, 2007.
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ATTACHMENT

Water Solutions, Inc.

Technical Memorandum

To: Leahnette Rivers - Columbia City

From: Eric Collins, R.G - GSI

CC: Matt Hickey, P.E. - Murray Smith & Associates

Date: November 16, 2007

Re: Evaluation of Potential Impacts to McBride Creek Related to Development
of New Public Works Wells

GSI Water Solutions, Inc., (GSI) has evaluated potential impacts to McBride Creek
that could result from pumping the new Public Works water supply wells (COLU
53313 and COLU 53400) serving the City of Columbia City. The wells are located
approximately one-half mile from McBride Creek. Figure 1 is a topographic map
showing the location of the wells and McBride Creek. The purpose of the evaluation
is to provide supporting information to the groundwater permit application for
review by the Oregon Water Resources Department (OWRD). The evaluation was
based on a literature review of the regional geology/hydrogeology, well log data,
and the results from aquifer testing conducted in the Public Works area.

Project Background

The City has completed three wells on the parcel of property occupied by the City’s
Public Works shop located at 1840 Second Street. The wells are located within a 75-
foot radius of one another. This section provides a brief summary of the well
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Evaluation of Potential Impacts to McBride Creek GSI Water Solutions, Inc.
Related to Development of the New Public Works Well
Columbia City

constructions, well yields, and administrative status. Well logs for each well are
provided in Attachment A.

Original Well (PWO0, COLU 1211)

This well was completed in 1939 to a depth of 158 feet below ground surface (bgs).
Based on video log information, the casing is perforated from 100 to 133 feet bgs.
The well is uncased from 133 to 139 feet. Although the well is capable of yielding
approximately 300 gallons per minute (gpm), the well seal and the well’s proximity
to a nearby sanitary sewer line are not in compliance with State regulations. A
groundwater registration to appropriate up to 100 gpm is appurtenant to the well
(GR 2515). The City is planning to add the new Public Works wells (PW1 and PW2)
to GR 2515 as additional points of appropriation through the groundwater
registration modification process.

Public Works Well No. 1 (PW1, COLU 53313)

This well was completed in September 2006 to a depth of 143 feet bgs. The well is
screened from 107.5 feet to 138 feet and is surrounded by sand pack. The well
penetrates the same aquifer as PW0. Although extensive well development was
conducted, well yield was less than 50 gpm which does not meet the City’s target
flow rate of 300 gpm. Based on aquifer testing data, the low yield appears to be
related to a zone of low hydraulic conductivity near the well. Subsequently, the City
decided to complete another well at the Public Works site to meet their target flow
rate.

Public Works Well No. 2 (PW2, COLU 53400)

This well was completed in March 2007 to a depth of 150 feet bgs. The well is
screened from 116 feet to 134 feet and is surrounded by natural pack. The well
penetrates the same aquifer as PW0 and PW1. Aquifer testing indicates that the well
may be capable of producing an average of 500 gpm.

Regional Geology

GSI reviewed several studies on the geology and hydrogeology of the region
including work by Evarts (2002) and Swanson et al. (1993). The City is located at the
northern end of the Portland Basin, which is a large, northwest-southeast trending,
sediment-filled basin in northwestern Oregon and southwestern Washington. The
basin is bounded by the Tualatin Mountains and the Cascade Range. The formation
of this basin resulted from broad folding and faulting and infilling of the basin with
younger rocks and sediment.

The oldest rocks underlying the Columbia City area, the Pittsburg Formation, are
primarily marine sedimentary rocks including sandstone and shale. These marine
sedimentary rocks are overlain by the Columbia River Basalt Group (CRBG), which
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Evaluation of Potential Impacts to McBride Creek GSI Water Solutions, Inc.
Related to Development of the New Public Works Well
Columbia City

in turn is overlain by sediments mostly related to the Columbia River. Figure 2 is a
geologic map of the area (Evarts, 2002). The marine sedimentary rocks are
thousands of feet thick, poorly exposed in the region, and generally dip toward the
southwest.

The CRBG consists of a series of sheet-like basalt flows that erupted from fissures in
eastern Washington and Oregon, flowed through the ancestral Columbia River
valley, and spread out to cover large portions of northeastern Oregon and parts of
northwestern Oregon. The CRBG is hundreds of feet thick in the Columbia City
area, and outcrop in the uplands to the west. Distinct basalt flows in the area
include (oldest to youngest) the Ortly Member, Winter Water Member, and Sentinel
Bluffs Member.

The ancestral Columbia River eroded the CRBG and deposited sands and gravels
along its channels. Patches of older river deposits (Troutdale Formation) are present
in the region but are generally covered by more recent river deposits. In the
Columbia City area, sediments overlying the CRBG include three mapped units: 1)
conglomerate unit related to the Dear Island terrace, 2) silt and sand facies deposited
from temporary ponded floodwaters, 3) and gravel facies that form a thin veneer on
terrace surfaces. The conglomerate unit is approximately 100 feet thick beneath
Columbia City and slopes uniformly northward to Dear Island. Located south of
Columbia City, a basalt platform projects into the Columbia River. This feature is
believed to have preserved the Dear Island terrace deposits during later erosional
periods of the Columbia River.

A normal fault dipping to the southeast has been mapped west of Columbia City
(Figure 2). Curiously, McBride Creek dramatically changes direction to the north
near the fault and again further downstream near another mapped fault. It is
possible that the current path of McBride Creek was influenced by historic
displacements of bedrock associated with local faulting.

Local Geology/Hydrogeology

Information from well logs in the area was reviewed as part of assessing the local
geology. Available well logs in the vicinity of Public Works are provided in
Attachment A. The deepest well completed near Public Works is the Iverson well
(COLU 50672) at 670 feet bgs penetrating the CRBG. This well was completed in the
uplands above the alluvial deposits associated with the Columbia River. The well
log indicates massive basalt with two claystone intervals presumably representing
interflow sedimentary horizons or weathered vesicular flow tops of the CRBG.

Beneath Public Works, alluvium overlies the CRBG and is predominantly thick-

bedded, sand and gravel deposits to a depth of approximately 150 feet bgs. A
gravelly silt zone was identified from 81 feet to 87 feet bgs. In addition, a thin layer
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Evaluation of Potential Impacts to McBride Creek GSI Water Solutions, Inc.
Related to Development of the New Public Works Well
Columbia City

of clayey silt bounds the bottom of the alluvial unit. A geologic cross-section was
prepared to illustrate our conceptual understanding of the geology in the Public
Works area. Figure 2 includes the location of the section and Figure 3 is the cross-
section.

Water level data from well logs were also used to assess the potential hydraulic
connection between the aquifer supplying the Public Works wells and McBride
Creek. Each well log includes the depth at which water was first encountered and
the static water level. The depth to the top of the aquifer at each well location is
inferred from the depth at which water was first encountered. The following table
summarizes the water level data.

Well Owner/ Surface First Water Static Water | Comments
ID Location Elev. Depth | Elev. | Depth | Elev.
(feet) | (feet) | (feet) | (feet)
1211 Columbia City 75 102 -27 75 0
Public Works PWO
44948 Jones 180 200 -20 90 90 Basalt unit 110 feet

deep. No measurable
yield in alluvium.

50672 Iverson 400 458 -58 260 130 | Located in uplands
west of McBride Creek
50807 Columbia City 120 >162 <-42 - - Basalt unit 153 feet
6t Street/Penn Street deep. Dry boring to
total depth of 162
50933 St. Helens 25 18 7 18 7
Ranney #3
52054 Columbia City 280 310 -30 220 60 | Basalt unit 29 feet
9th Street/K Street deep. No measurable
yield in alluvium.
52201 Columbia City 120 315 -195 104 16 | Basalt unit 149 feet
Harvard Park deep. No measurable
yield in alluvium.
53313 Columbia City 75 87 -12 68 7
Public Works PW1
53400 Columbia City 75 83 -8 71 4
Public Works PW2

Note: All depths in feet below ground surface (bgs) and elevations in feet Mean Sea Level (MSL)
All wells location in Columbia County (COLU)

As shown on the table, higher static water levels in relation to the top of the aquifer
are apparent in all wells except the ranney well indicating confined aquifer
conditions. The aquifer in the McBride Creek area occupies the CRBG unit but not
the alluvial unit. Closer to the Columbia River near Public Works, the aquifer
intersects the alluvial unit and continues to be confined. Figure 3, geologic cross-
section, includes water level data in relation to McBride Creek. As shown on the
Figure, the elevation of the top of the aquifer near McBride Creek is approximately -
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Evaluation of Potential Impacts to McBride Creek GSI Water Solutions, Inc.
Related to Development of the New Public Works Well
Columbia City

20 feet mean sea level (MSL). The elevation of McBride Creek along the section is
approximately 120 feet MSL which is considerably higher than the aquifer. As
shown on the table above, water level data collected from wells located off-section
(COLU 50807, COLU 52054, and COLU 52210) further demonstrate that McBride
Creek is higher than the aquifer.

Conclusions

Well log data indicates that the alluvial aquifer supplying the Public Works wells is
confined consistent with the definition in OAR 690-009-0020(1). Our assessment
indicates that McBride Creek is located considerably higher than the aquifer and is
therefore, not hydraulically connected as defined in OAR 690-009-0020(6). On the
basis that there is no hydraulic connection (690-009-0040(6)), pumping from the
Public Works wells are assumed to not interfere with McBride Creek.
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Appendix A
Well Logs
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ad
STATE WELL NO.ON/iW-288

STATE ENGINEER d/’ﬂ[‘;
Salem, Oregon Well Recor 7Qi’ COUNTY .C
MAILING
OWNER: City of Columbisg City ADDRESS:
CITY AND

LOCATION OF WELL: Owner’s No. ..... STATE:

N. (]
SE 1, NB 1 Gec. 28 T.. 5. @ R.1..W,WM
Bearing and distance from. section or subdivision

corner 1500 B & 380! S from center of Sec 28

Altitude at well

TYPE OF WELL: .Drilled Date Constructed ..1939 ..
Depth drilled 158! Depth cased

Colunbia City

| B

-—

RN (PP R ——

e ot =

RSP NP QU p.

R N L. X

)

b e = b

Section ... =S e

CASING RECORD:
8-inch o /2 7/

Crectocom M, & fraone AL )

FINISH:

Perforated casings ( Uwhowwrn .ug.,,,;z)

AQUIFERS:

WATER LEVEL: F o o¥ Waken oF (02 - Sern bl
=co e 100!

Oomprntrremnt™ 'KZ&,W &J—W “fy?

NI 2

PUMPING EQUIPMENT: Type Peming. 6_in.. cup PR HP. 18
Capacity 120 G.P.M.
WELL TESTS:
Drawdown . eeeeeemeemencee _ ft. after oo hours 120 GP.M.
Drawdown e ft. after ..o hours G.P.M.
USE OF WATER ... fundcipal Temp. °F. .. , 19
SOURCE OF INFORMATION GR-3873
DRILLER or DIGGER 4. M. Jansen
ADDITIONAL DATA:
Log __NA  wWater Level Measurements ............... Chemical Analysis ... Aquifer Test ...

REMARKS: ;édqj 0~ 122 gravel
e ang
2%~ /¥O
-t 2L
j 18 55 Bl S

State Printing 389316

G T 1t fn

.';L//Wj/ e L .




@A1-26-2886 18:81  COLUMBIA CITY SB33668724 PAGE1L

STATE OF OREGON . -
WATER SUPPLY WELL REPORT (WELLLD.)4 L 44348 s
Lz reqgurad by GRS 437,765 {START CARD) #£ 126471
Liructions for conigbeling thix reporl kro on the last page af this lyrm,
(1) OWNER: Well Number # o (9 LOCATION OF WELL by legal description:
Namg LYNN JONES o o County GOL Latitude . o Lomginde
Addess 61772 7 TH BT. . . - _ Township S8 NorS  panpe W00 EorW  WhE
Cny COL. CHY . State OR LIy Sution 28 - hw /4 NW o4
(2) TYPE OF WORK Tasbot 100 Lar__ Wleek  Suhdivision .
W INew Well [ Theapening | ] Altceation (ropair/recondition) | Abundonment Strect Address of Well (ur noarest address) 63772 - o
(3) DRILL METILOD: COL CYOR., ‘
WRotsry An  [TJRowryMud  [JCable [ JAuger {10) STATIC WATER LEVEL: —
[ [Othe:t ‘ o 80 ft bolow land serfaey, Liate § APRIL 01
{4) PROFOSED TST: Artesian pressurc. b, persquace inch. Uste .
WiDumetic | JCommunity | [Industrinl [ Terigation (i) WATER BEARING ZONES:
|_Ithemal [ YTojestion [CJLivestack | |Other
(5) BORE HOLE CONSTRUCTION: Diepth at which water was first found 200 . o } .
Speviat Construetion spproval | ] Yes pNo Depth of Comploted Well 220 &, e o — o
Lixplosives wsed [ 7] Yeu MNU Type  __ Amownt _ G 1 R | . Estimated Flow Rate | SWI,
HOLE SHAT, 200 20 .30 ; |
Dismcter From ‘o Macerial ¥rom To fiaeln e puunds —— N | B I T
10 [ 18 |BENT a 18 |11 BAGH .
ssm 18115 [cemENT 18 [m1s [z2mAes | [ o L
6 M5 0 | 000 . S L . e — .
— T . o : WS- (12) WELL LOG:
How was acal placed: Metod |T]A B RC D | E Grownd Flevation ___
W ome POUR o - . _— et e
Backfill plagwd from XX ft. w0 ft. Material I B Material e .|_From To SWT.
Ciravel placed from. XX . 10 R Sieoof gravel (CLAYBRN. _— - o 10 all
& CASING/LINER: BLK.BASALT =~ 10 (20 ]
Diumetsr Fium Tv  Govge Steel  Plstic Welded  Tlavaded | | . L B
Caaing:f____f 1 115 {?T |_3 bﬂ ﬁ N — |3l
—_ U A o
0 S I A L1 . S
L T A oL ;
Line: 45 12 j20 | O M Ll , S S
| S A = B .
PFinal lucation of shou(x) 115 ) B o
() PERFORATIONS/SCREENS: i o
(] Pestorations Metod DIRILE HOLE . _ ——
| ]Sereens Pype ‘ Magerial s | R
Hiut Telefpipe —
Erom ‘Te Bize Numwher | Diwmeler size Unsing Liser y90-.
#0180 172 PFY L ) el ) N 3
r L ——— - PR g v B
L I N
— i Y I 1 3 | APT——
........... E Ld |l 25 22 s —
8 WELL'TESTS: Minimum westing time is | hour Dato started 4APRILO1 .. Completed 9 APRIL 01 o
Flowing (unbanded) Waler Well Cansteuctor Certification:

i |Pump | |Bailer | JAdr | |Artesian 1 certify that the wark 1 performed on the construction, alteration, ur absndonment
e, Dsiors | _petsmyn e | ghieuhiehcorplince Gty el ot el
J0 L 220 Lhe anib belief.

N WWC Number

s ) Signed o . . _Date —

Temperatur: of waiﬂr_§2___‘ ~ Deplh Artesian Flow Found ] _ | (bnadwl) Water Well Conxtrucior Certification:

Was & waler anabysin done? U] Yew 1y whom 2 L e 1 aceept veapommibilily for the constiuction, aliralion, oF gbandonseul work

13id any aﬁ'gfn Stntun walsr aot suitable for imendfd nuc? | 7] e Litthes ;‘:ﬁ-‘;ﬁzg :ﬂ:ﬁ;’:“i‘:f:h;":?fﬁ?g;:g;iﬂiﬂ?;ﬁf &“;ggx? \ﬁl;‘bu‘:l‘;‘fl;i; ::,Jflmk

[ 18alty | '|Muddy [T]idor LColowed | JOMher comsiruclion standacdz. This report 8 tme to the by of my kuowledge wnd belief.

Depth of styata; o L : j -y 7 WWC Number 1480
Signed /_/Z_ 4 & .. Dais 3 APRE. 01

ORIGINAL & FIRS1 COPY-WATER RESOURCES DEPARTMENT $ECOND COPY-CONSTRUCTOR THIRB‘CUPY—CUST{')MEY



’é MeNdmeA:

| C,O\p q/ DEClSiqqq 44
| REGON - _Amended see
- WA?Q&%WELE!QQR‘F WAWDEW . wewipaL JOOF! |

G B RESTTE staRrCARD# [0 dolale

(1) OWNER:. _ 3 ' - Well Number

Name c

Address ."*I‘Q'Sq "i '1

Specul cmmwummmo mawmmnm ; .
Explosives ussd ] Yes [RINo Type. Tl From : 1 Estimated FlowRate  {SWL|
- HOLE - SEAL - - B ) _"'-';j d “152‘.‘) ’“ffM . —-—*?‘—‘*“ A
© Disemeter  From - To - - Motirial- - Frm- - To %m $Ri; - (Qﬁﬁ %‘5 '

R & SN S m)wmmss
How was scal plwced: = - mak 8- ﬂe’ b - E]E ﬂmm

Backfillpiscedfrom____ fL o, B Material 1 Mawia T vrom T T 1 swi |
Gravel placed from . to i Size of gravel TR by, S i 1 ES 1 - ;

,G-igcsm Plastc Wabted Taresdid |1 PR & L ] == — .
e O N ielbedoie L FaSa 153 ) o

-_g-;.

A
L

s

LA

nj
oo ﬂﬂ-" Gkl byt Rielea 1133 j‘“fb - |
£ (’m R R Lo P oo

TS N

3ﬂhuma$

iK .}t L
Mo R

(8) WELL TESTS:- Minimray testing thne is our

.\ . E - - —]
Wuawwmﬂymdme? {3 Yes By whom -
Dmmsmqﬁ:MMmhuchm {jloawc.

[Salty [JMuddy . {JOder ..Cohud Umm
Depth of strata; .

ORIGINAL &'FIKST CD]’Y-WKI’EK
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| ¢
f 7 FEB 2 0 1999

STATE OF OREGON WATE _
WATER SUPPLY WELL REPORT TEH Resgy, . WELLID#L AOO3 |
88 requir: B R g J 4
Im(tru:iuons l:yr completing this report are on the last page of this form. ALEM" QREGON START CARD # m““
(1) OWNER: Well Number (9) LOCATION OF WELL by legal description:
Name ﬂ, S .I Ve G A County MMLaﬁmde Longitude
Address &[S & < Jh Township r S Range l E or @ WM.
City S4 Helens State O& ZpA0%] | Sectin__ I8 ALE, i Nwd s
(2) TYPE OF WORK T - Tax Lot QN Z0O3 Lot Block Subdivision
gNew Well [ ] Deepening [[] Alteration (repair/recondition) [[] Abandonment Street Address of Well (or nearest address) ‘ 24
(3) DRILLMETHOD: g g_dég ig é g%ggl
PRotary Air  [JRotary Mud [ ]Cable [CJAuger (10) STATIC WATER LEVEL:
[JOther Mﬁ. below land surface. Date A - 5 Qg
zm: Artesian pressure Ib. per square inch. Date
B Domestic [ Community [ ]Industrial [J1rigation (1I) WATER BEARING ZONES:
] Thermal []Injection [JLivestock  []Other
(%) BORE HOLE CONSTRUCTION: Depth at which water was first found ___ 4~ S &
Special Construction approval [ ] Yes (INo Depth of Completed Well Sageott.
Explosives used [JYes [dNo Type Amount From To Estimated Flow Rate SWL
HOLE SEAL 4s% A 2 3.5 ¥4
Dismeter From To Material From To @ or pounds (e a é] 6 SO 32 ’2 S [#)
© | o KR neatd | O |GR qa
Kende,. be
IE_'AJO [ |
(12) WELL LOG:
How was seal placed: Method [JA [JB QRC [p [JE Ground Elevation
O other
Backfill placed from ____ ft. to___ ft. Material Material From To SWL
Gravel placed from ft. to ft.  Size of gravel ey S (4 SO |
(6) CASING/LINER: ed Cloayg pn |
Diameter From To Gauge Steel Plastic Welded Threaded i G;DJ_\‘J _:] “H 55
cuing_ L+ 198498 O ® O - Resa 95 19
O O 0 0O || Chesy rsald Q0 111
O O 0O O < : 133
. O 0O O 0O 40
Liner: q &\ 6‘ M D B D D éz-o >
O ao O O 1S
Final location of shoe(s) g 3
(7) PERFORATIONS/SCREENS: 2]
[Perforations  Method _Saen s Cage) 834{déo
[OScreens Type Material S$7
From To fllo' iy (Number Diameter Te:/pbe Casing Limer e 52‘?
YA >l | 50| 4 T = asa | T 25 edo
200 2526l 9 113 [, 250 3 0O RB|[Gay Boole, Ske J& L0 2 L0
G 24057118 | 2548 O > dawy Sl (£ LS50 &T0
O O
(] O
(8) WELL TESTS: Minimum testing time is 1 hour Date started - - Completed o Kog
Flowing (unbonded) Water Well Constructor Certification:
CJPump (] Bailer B Air [] Artesian . tiuc:r\\trlefl}; t.h::tn the wolli‘kmlwpe;f'oﬂl;n(\)erd on tl;s a‘c;)l'nstﬂwltlon, lallteration, or abandodarnr::nt
—!—‘"2;[')""“' Drawdows 2;;‘2 a "'l"'h': :ani‘ebrelf.]:f u& and information reported above are e X’mﬁ%’é‘:{:’ﬂ,‘.’;‘ h“?wledg'e
WWC Number
Signed Date
Temperature of water 5 Z Depth Artesian Flow Found (bonded) Water Well Constructor Certification:
Was a water analysis done? [ Yes By whom I accept responsibility for the construction, alteration, or abandonment work
Did any strata contain water not suitable for intended use? [ Too little g:lf’:m g:r?:g' :ﬂimﬂgh?mmmmmﬁl yAgevlllork
[OSalty {JMuddy []Odor [JColored []Other construction standards. This report is true to the best of my knowledge and belief.
Depth of strata: < r
Signed Date 9%




’é MeNdmeA:

| C,O\p q/ DEClSiqqq 44
| REGON - _Amended see
- WA?Q&%WELE!QQR‘F WAWDEW . wewipaL JOOF! |

G B RESTTE staRrCARD# [0 dolale

(1) OWNER:. _ 3 ' - Well Number

Name c

Address ."*I‘Q'Sq "i '1

Specul cmmwummmo mawmmnm ; .
Explosives ussd ] Yes [RINo Type. Tl From : 1 Estimated FlowRate  {SWL|
- HOLE - SEAL - - B ) _"'-';j d “152‘.‘) ’“ffM . —-—*?‘—‘*“ A
© Disemeter  From - To - - Motirial- - Frm- - To %m $Ri; - (Qﬁﬁ %‘5 '

R & SN S m)wmmss
How was scal plwced: = - mak 8- ﬂe’ b - E]E ﬂmm

Backfillpiscedfrom____ fL o, B Material 1 Mawia T vrom T T 1 swi |
Gravel placed from . to i Size of gravel TR by, S i 1 ES 1 - ;

,G-igcsm Plastc Wabted Taresdid |1 PR & L ] == — .
e O N ielbedoie L FaSa 153 ) o

-_g-;.

A
L

s

LA

nj
oo ﬂﬂ-" Gkl byt Rielea 1133 j‘“fb - |
£ (’m R R Lo P oo

TS N

3ﬂhuma$

iK .}t L
Mo R

(8) WELL TESTS:- Minimray testing thne is our

.\ . E - - —]
Wuawwmﬂymdme? {3 Yes By whom -
Dmmsmqﬁ:MMmhuchm {jloawc.

[Salty [JMuddy . {JOder ..Cohud Umm
Depth of strata; .

ORIGINAL &'FIKST CD]’Y-WKI’EK
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| ¢
f 7 FEB 2 0 1999

STATE OF OREGON WATE _
WATER SUPPLY WELL REPORT TEH Resgy, . WELLID#L AOO3 |
88 requir: B R g J 4
Im(tru:iuons l:yr completing this report are on the last page of this form. ALEM" QREGON START CARD # m““
(1) OWNER: Well Number (9) LOCATION OF WELL by legal description:
Name ﬂ, S .I Ve G A County MMLaﬁmde Longitude
Address &[S & < Jh Township r S Range l E or @ WM.
City S4 Helens State O& ZpA0%] | Sectin__ I8 ALE, i Nwd s
(2) TYPE OF WORK T - Tax Lot QN Z0O3 Lot Block Subdivision
gNew Well [ ] Deepening [[] Alteration (repair/recondition) [[] Abandonment Street Address of Well (or nearest address) ‘ 24
(3) DRILLMETHOD: g g_dég ig é g%ggl
PRotary Air  [JRotary Mud [ ]Cable [CJAuger (10) STATIC WATER LEVEL:
[JOther Mﬁ. below land surface. Date A - 5 Qg
zm: Artesian pressure Ib. per square inch. Date
B Domestic [ Community [ ]Industrial [J1rigation (1I) WATER BEARING ZONES:
] Thermal []Injection [JLivestock  []Other
(%) BORE HOLE CONSTRUCTION: Depth at which water was first found ___ 4~ S &
Special Construction approval [ ] Yes (INo Depth of Completed Well Sageott.
Explosives used [JYes [dNo Type Amount From To Estimated Flow Rate SWL
HOLE SEAL 4s% A 2 3.5 ¥4
Dismeter From To Material From To @ or pounds (e a é] 6 SO 32 ’2 S [#)
© | o KR neatd | O |GR qa
Kende,. be
IE_'AJO [ |
(12) WELL LOG:
How was seal placed: Method [JA [JB QRC [p [JE Ground Elevation
O other
Backfill placed from ____ ft. to___ ft. Material Material From To SWL
Gravel placed from ft. to ft.  Size of gravel ey S (4 SO |
(6) CASING/LINER: ed Cloayg pn |
Diameter From To Gauge Steel Plastic Welded Threaded i G;DJ_\‘J _:] “H 55
cuing_ L+ 198498 O ® O - Resa 95 19
O O 0 0O || Chesy rsald Q0 111
O O 0O O < : 133
. O 0O O 0O 40
Liner: q &\ 6‘ M D B D D éz-o >
O ao O O 1S
Final location of shoe(s) g 3
(7) PERFORATIONS/SCREENS: 2]
[Perforations  Method _Saen s Cage) 834{déo
[OScreens Type Material S$7
From To fllo' iy (Number Diameter Te:/pbe Casing Limer e 52‘?
YA >l | 50| 4 T = asa | T 25 edo
200 2526l 9 113 [, 250 3 0O RB|[Gay Boole, Ske J& L0 2 L0
G 24057118 | 2548 O > dawy Sl (£ LS50 &T0
O O
(] O
(8) WELL TESTS: Minimum testing time is 1 hour Date started - - Completed o Kog
Flowing (unbonded) Water Well Constructor Certification:
CJPump (] Bailer B Air [] Artesian . tiuc:r\\trlefl}; t.h::tn the wolli‘kmlwpe;f'oﬂl;n(\)erd on tl;s a‘c;)l'nstﬂwltlon, lallteration, or abandodarnr::nt
—!—‘"2;[')""“' Drawdows 2;;‘2 a "'l"'h': :ani‘ebrelf.]:f u& and information reported above are e X’mﬁ%’é‘:{:’ﬂ,‘.’;‘ h“?wledg'e
WWC Number
Signed Date
Temperature of water 5 Z Depth Artesian Flow Found (bonded) Water Well Constructor Certification:
Was a water analysis done? [ Yes By whom I accept responsibility for the construction, alteration, or abandonment work
Did any strata contain water not suitable for intended use? [ Too little g:lf’:m g:r?:g' :ﬂimﬂgh?mmmmmﬁl yAgevlllork
[OSalty {JMuddy []Odor [JColored []Other construction standards. This report is true to the best of my knowledge and belief.
Depth of strata: < r
Signed Date 9%




T ¥ T

+ i
STATE OF OREGON

WATER SUPPLY WELL REPORT
(as required by ORS 537.765)

Instructions for completing this report are on the | £S D.EPT'.

(1) OWNER: Well Number:

SEP 2 4 1998

Colu
5-0%67

WELL ID#
(START CARD)# W88364

(8) LOCATION graWELL by legal dfasuit:ul;igtion:

County Colum Longitude
Address %?25‘."6‘2': fgg 1840 2nd Street Tounship 1£L~_ NorS.Range IW ___ EorW.of WM.
cty  Columbla City State OR zip 97018 Section SE % SW . %
TaxLot 00100 Lot Block Subdivision
(2) TYPE OF WORK: Street Address of Well (or nearest address) i
[X] New Well [} Deepening [_] Alteration (repair/recondition) [3d Abandonment 6 th & Penn Street, Columbla City, Or.
10) STATIC WATER LEVEL:
(3) DRILL METHOD: . (10) t. below land surface. Date 9/4/98
[X] Rotary Air [ Rotary Mud [ cable (] Auger Artesian pressure Ib. per square inch.  Date
. Dloter (11) WATER BEARING ZONES:
(4) PROPOSED USE: Depth at which water was first found
[ Domestic [X] Community [ industrial [ irrigation
] Thermal [ tnjection [ Livestock ] other From To Estimated Flow Rate | SWL
(5) BORE HOLE CONSTRUCTION:
Special Construction approval [X]Yes [ JNo  Depth of Completed Well 0 ft.
Explosives used (] Yes [X] No  Type _ Amount
HOLE SEAL Amount )
Diameter From To Material From To | sacks or pounds (12) WELL LOG: Ground elevation
14 20 | Top soil
* 0 |.0 |Cement 3 5 94 -
. 0 (.0 |Holeplug 5 30 [1,000 Top soll Material g To - SWL
* 0 |.0 |Cement 30 (103 4400
L .} [Clay-sandy brown 2 8
8 20 [162 | Hole plug 103 (162 | 1,800 ~'| |Gravel wiciay 8 20
How was seal placed: Method [JA [1B [1c (b [JE g"“‘ | ig gg
[X; other See atached oa grave
B;okﬁll placed from ft. to ft. Material gmve: : sang gll:tayn gg ;g
Gravel placed from ft.to ft.  Size of gravel c;':}v! e& g::vlll 99 102
. lay -sandy blue-green soft 1102 (120
(6) CASINGI/LINER: (]
[Clay, siitstone blue-gray 120 |145
Casina 8Dhmcter :Bom 11“|o7 G;;%e St&]el Pla[s:tJIc WeEx%od Throlidod §1ndy -clay gray soft 145 (151
e 2 & B & O |[Sitstone darkbiue 151 153
* ] = ] 0 Basalt rock blue med 153 |154
% % O 0 Basalt rock green-blue med-soft 154 (162
Liner: D [_J O ]
] X U O
Final location of shoe(s) 159 feet
(7) PERFORATIONS/SCREENS:
X! Perforations Method Mills knife
(] screens Type Material
Slot Tele/pipe
From To size Number Diameter size Casing Liner
40 102 [3/8x2| 244 x 0
% % Date started 9/1/98 Completed /4108
O 4 {unbonded) Water Well Constructor Certification:
O | 1 certify that the work | performed on the construction, alteration, or abandonment

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

! Flowing
[JPump (] Baiter [x] Air O Artesian
Yield gal/min Drawdown Drill stem at Time
0 J— 1br.
‘Temperature of Water Depth Artesian Fiow found
Was a water analysis done? [] Yes Bywhom _ )
Did any strata contain water not suitable for intended use? [ Too little

[JSatty [1Muddy [] Odor [] Colored []Other
Depth of strata:

| of this well is in compliance with ©Qregon water supply well construction standards.

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

Signed Date

(bonded) Water Well Constructor Certification: -

1 accept responsibility 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
construction standards. This report is true to the best of my knowledge and belief.

WWC Number _1224

Signed . Date —
Dale McGhee & Sons Well Dﬂllin&ﬁé}fg 8

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT

SECOND 60PY - CONSTRUCTOR

THIRD COPY - CUSTOMER
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DALE MCGHEE & SONS WELL DRILLING, INC. I
3032 Allen Street Kelso, WA 98626 (360) 423-8493 '

The City of Columbia City ‘ HEOEI

P.O. Box 189-1840 Second Street .

Columbia City, Oregon 97018 SEp P
U

L7
Attention: Jim Bundy 4{&?‘2;}0

’

Gk
Re: The City of Columbia City well/start card # W-88364, Legal description: Section 21, T(gﬁf A
Range 1W. .

On 9/2/98 and 9/3/98 Mike McCord, well specialist, from Water Resources Department gave
special permission to abandon this well in the following manner:

1.  Install hole plug from 103’ to 162 feet.

2. Perforate 8” casing from 40° to 102 feet.

3. Cut 8” casing at 40 feet.

4. Pump 8” hole with cement from 30° to 103 feet.

S. Install hole plug from 30’ to 3”.

6. Withdrew 8” casing from 0 to 40 feet.

3

Install cement from 3’ to 5 feet.

®

Install top soil from 0 to 3 feet.
I appreciate the assistance Mike gave in this well.
Sincerely,

pr y -

J. Steve McGhee
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STATE OF OREGON A
WATER SUPPLY WELL REPORT WELLLD.#L_% FA 7 ¢
(as required by ORS 537.765) START CARD éZéﬁi )
Instructions for completing this report are on the last page of this form.
(1) OWNER:, Well Number 112 OCATION OF WELL by legal description:
: : T 3 ounty C¢ /0 B/ £ Latinde Longitude
Township . 5~/ Nor@Range / (/) &orW. WM.
7 e Section__47 5’ T WA=
@) TYPE OF WORK Tax Lot Lot Block Subdivision
[XNew Well [ ] Decpening [ Alteration (repair/recondition) [ ] Abandonment Street Address of Well (or taddress) .~ 57 N~/ TS
(3) DRILLMETHOD: g ;m/a g Qi S
Rotary Air Rotary Mud Cable OAuger 1 ATIC WA :
Doum ‘ /DE; D /%7 bolow land surface. pae S /G E
(4) PROPOSED USE: Artesian pressure Ib. per square inch. Date
ODomestic P Community [ Industrial [Jirigation (i1) WATER BEARING ZONES:
Thermal  [Jinjection [ JLivestock [ ]Other
(%TFTWTE_‘W_——O OLE CONSTRUCTION: ) Depth at which water was first found &5
Special Construction spproval ] Yes [ JNo Depth of Completed Well & & _f.
Explosives used [] Yes mNo Type Amount From To Estimated Flow Rate | SWL
HOLE SEAL 5 57 | BF 000 LX)
Diameter From To Material From To Sacks or pownds
BT & | epeam |8 | /2] [5000
cgperd7 | P Vb Tk 000
(12) WELL LOG:
How was seal placed: Method [JA [OB [Oc [Op [JE Ground Elevation
O omer T rf2cs/p S,
Backfill placedfrom _____ ft. to_ ﬁ. Material Material From To SWL
Gravel placed from ft. to Size of gravel = L © cﬁ 0 | /2 >
© Ca o y e y&aw ¥
mz-«r Toﬂé.!m SM&W 'rumm QLaYy =oAL ' IBN | L% (R G {
Cning'/'/mb o 0O 0O ) e/ FE €8 )
O 0O 0ad a
o 0O 0O O
a 0O 0 O
Liner: O O d O )
O 0o a O B\ é\
Final location of shoe(s) 'f
() PERFORA“ON@SCREENS: / ﬁ ;’-\’43 . 4 %
[JPerforations Method /( AL @3&?‘0333 A ".‘ -
[JScreens Material .—ﬁ <l 7 ‘_,_
From To fl:': Number , Diameter Teleplpe Casing LI::I‘ —r) q3 A %
a
o O v
a O v
a 0 -
(8) WELL TESTS: Minimum testing time is 1 hour Date started - > Completed o -
Flowing (unbonded) Water Well Constructor Certification:
CJPump O Bailer OAir [ Artesian I certify that the work I performed on the construction, alteration, or abandonment
Tt Dreviors ___Dremas i _ |t el s complcswih Oregon e gty wol onrcion sancas
£ Lb. %ﬁ&cfoﬁvweff.ﬁ /IJ/ ‘
WWC Number
; sigea 0 2 528 24— Date
Temperature of water Depth Artesian Flow Found (bonded) Water Well Constructor Certification: ~
‘Was a water analysis done? [] Yes By whom 1 accept res'ip:nublhty for the construction, alteration, or abandonment work
Did any strata contain water not suitable for intended use? (] Too little performed during mkm‘:"am :;Ww‘b&v;pl Age‘fl"rk
[OSalty (JMuddy [JOdor [JColored []Other construction standards. This report igtp¢ia the best of my lmowledgegglg3
Depth of strata: WWC Number
Signed’ [/ /o /"~ Date /' 2O~ S




COLU 52054

STATE OF OREGON Received Date:
Water Supply Well Report CcOoLu Well IDTag# L 42063
(as required by ORS 537.765) -
instructions for this report are on the last page of tis form. Start Card # 128469
(1) Owner Well Number. 4 (9) Location of Hole by legal description
Name: : Counly; COLU {atitude: Longitude:
g OF COLUMBIA CITY Township: 5.00N Range: 1.00W
. 1840 SECOND STREET / P.O. BOX 188 Saction: NWSE . .
City, COLUMBIA CITY State:OR  Zip Code: 97018 ‘2 Lot o Blockc
Teax Lot: 03200 Subdivision:

( Z)L{'ype of Work Sireet Address of Wel (of nearest address):
New Atter (Recondition) [ ] Ater (Repain SOUTH OF NINTH & K STREET INTERSECTION
[Joeepaning [ Abandonment MAP, with location identified, must be attached.
(3) Drill Method (10) Static Water Level
E Rotary Alr D Rotary Mud D Cable D Auger Feet below land surface: 220.00 Date: 01/146 /2001
Other: TUBEX UNDERREAMER Artesian Pressure: Date:
(4) Proposed Use . (11) Water Bearing Zones
[Joomestic [x]community [ Jinaustras [ Jimgation [ Jinjection | Depth st which water was first found: 310.00 .
[(uvestock [ Jhermal  Other: From  To  estFlow sl
310 311 30 220
(5) Bore Hole Construction 78 380 70 220
[[] special Standarus: Depth of compieted weti: 629.00 f1. 20 o 100 230
[[] expiosives used:  Amount: Type: (12) Well Log Ground Elevation: on.
Hole Seal Material From To swi
Diameter  From To Mil _ From To Sacke/ibs | BROWN HARD PAN ) 6
12 0 38 CE 0 18 18 RED BROWN HARD PAN 2 ¢
s 33 40 BC 18 38 4s | BROWNSLY % 2
s . s20 WEATHERED BASALT 29 33
GRAY 8 BROWN BASALT 33 1]
How was seal plsced? Other: POURED GRAY BASALT b L
Back filt placed from: Material: GRAY & BROWN BROKEN BASALT ] 186
Fifter pack from: Size: BLACK BASALT 1w 202
(6) Casing / Liner VALCANIC TUFF & BASALT 202 310
Cang/ Shoe Shoe| BLACK BASALT 310 320 220
Liner Diameter From _ To  Gauge Mil Weid Thrd at used| HARD BLACK BASALT 32 a7
c 8 2 34 250 S X 394 BROKEN BLACK BASALT 379 30 220
HARD BLACK BASALT 380 430
BROKEN BLACK BASALT 430 41 220
HARD BLACK BASALT a1
(7) Perforation / Screens SAME AND WHITE SEAMS w0 473
Perforations: Csng/ HARD BLACK BASALT a3 a0
Mt From  To  WidthHeight #Siols Dia. tipSize sy Method | VALCANIC TUFF GRAY “ o7
M.C.- BROKEN & CAVING TUFF 807 518
Screens: MULTICOLORED TUFF 515 529
Mtrt From To S Size #Shots_ Dia. t/pSize Tvpe Gauge

(8) Well Tests (Minimum tosting time is one hour)

Tyoe  Yield Units Drawdown Stemat  Dumafion _
A 20000 G 440 24.00
P 000 G 4 24.00

Temperature of Water: 54.00 F

Was water analysis done? [X | Depth of artestan flow:

by whom? WATER TESTING LAB

Did any strata contain water unsuitable for use? [ ] Too Little [Csaty -

[Jmuddy [Jodor []cokrea aner

Date Started: 12711/ 2000 Date Completec: 01/18 /2001

{unbonded) Water Well Constructot Certification:

| certity that the work | perform on the construction. akteration, or abandonment
of this well is in compliance with Oregon well construction standards. Materials
used and information reported above are true 1o the best imowledge and belief.
Signed by: MWC #:
{bonded) Water Well Constructor Cestification:

| accept resporishilty for the constuction, alteration, or abendonment work
performed on this well during the construction dates reported above. All work
performed during thie time is in compiiance with Oregon weli construction
standards. This report is true to the best of my knowledge and beliet.

Degpth of strate:

Page 10f 1

e e wert ot (F VB
MAY (1 & 2007

"!‘x”fh :‘\451',-.'\.5&,&""‘«‘.:5 Ut‘Pi
AR DREGON

1678
8503-343-8383
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geo 05 2003
STATE OF OREGON

WATER SUPPLY WELL REWORT: s+ b2k UEFL
(as required by ORS 537.765) R:S!}\LEM DREGON

Instructions for completing this report are on the last page of this form,

COLU 52201

(WELL L.D.)# L 57954

(START CARD) # 143368

(1) OWNER:

Name City of Columbia City
Address PO Box 189

City Columbia City

(2) TYPE OF WORK

W New Well [ ] Deepening [ Alteration (repair/recondition) [ | Abandonment

Well Number Harvard Park

State OR Zip 97018

(9) LOCATION OF WELL by legal description:

County Columbia Latitude Longitude

Township 9 N Range 1 w WM.
Section 21 SW 1/4 SE 1/4

Tax Lot 100 Lot Block Subdivision

Street Address of Well (or nearest address) none assigned: well is in City

(3) DRILL METHOD: Park between Penn & Calvin Streets & west of Sixth St. in Col. City

[V Rotary Air ¥|Rotary Mud [ ] Cable [JAuger (10) STATIC WATER LEVEL:

[]other 104 ft. below land surface. Date 1/10/03
(4) PROPOSED USE: Artesian pressure 1b. per square inch. Date

[ Domestic ¥/ Community [ ]Industrial [JTrigation (11) WATER BEARING ZONES:

(] Thermal [JInjection [JLivestock [ Other l

(5) BORE HOLE CONSTRUCTION:
Special Construction approval [_] Yes W]No Depth of Completed Well 410 fi.

Depth at which water was first found 1st significant @ 315

Explosives used [ |Yes #/[No Type Amount From To Estimated Flow Rate SWL
HOLE SEAL 315 364 see (8) see
Diameter From To Material From To Sacks or pound: (10)
12 0 18 bentonite 0 17 22 sks
10 18 284 |cement 17 282 (105 sks
8 284 1410
(12) WELL LOG:
How was seal placed: Method []JA WB #c [p [JE Ground Elevation
W Other bentonite was poured & probed
Backfill placed from ____ ft. to ft. Material Material From To SWL
Gravel placed from _____ ft. to ft. Size of gravel Top soil & clay, brown, sandy 0 5
(6) CASING/LINER: Cobbles, gravel & clay, brown, silty 5 19
Diameter From To Gauge Steel  Plastic Welded Threaded Cobbles & gravel 19 38
Casing-S +2 282 |.250 M O z | Gravel, .5"- & some sand, brown, coarse |38 104
N ! 1 1 | Gravel, 1"- with clay, grey & some wood 104 127
il O O O Clay, brown, medium 127 149
| | O | Claystone, dark grey - black, medium 149 194
Liner: O O] i O Claystone, dark grey, hard 194 203
O O 1 O Claystone, brn-blue, med, w/some soft clay| 203 224
Final location of shoe(s) 282 Claystone, multi-colored, med, wisome clay|224 233
(7) PERFORATIONS/SCREENS: Claystone, red-brn, med wisome soft clay 1233 241
[]Perforations Method Claystone, multi-colored, med, w/some clay| 241 244
[ Screens Type Material Basalt, dark grey, med-soft, brkn, vesicular|244 273
From To fl'z“: Number . Dismeter Te':i’zl:il’e Casing Liner | |Basalt, dark grey, med-hd, some fractures {273 315
| | Basalt, grey & red, med, frac, wiclay, red {315 325
O O Basalt, red, soft, bkn, ves w/some clay, red |325 340
O O Basalt, black & red, soft, broken, vesicular {340 355
O M Basalt, red & black, soft, broken, vesicular {355 364
| ] Basalt, dark grey, medium fractured 364 395
Basalt, grey, hard, some fractures 395 410

(8) WELL TESTS: Minimum testing time is 1 hour Date started 12/4/02 Completed 1/10/03

(unbonded) Water Well Constructor Certification:

Flowing
CJPump [ Bailer P Air [] Artesian I certify that the work I performed on the construction, alteration, or abandonment
Yield gal/mi Drawd Drill stem at Ti of this well is in compliance with Oregon water supply well construction standards.
teld ga/min rawdown ristem 2 me Materials used and information reported above are true to the best of my knowledge
75 410 1hr. and belief. /)
———5WC Number 1746
Signed P ) Date 2/4/03
Temperature of water ~55F Depth Artesian Flow Found (bondedy Water Well Constructor Certiflcation:
Was a water analysis done? z Yes By whom Owner I aftept responsibility for the construction, alteration, or abandonment work
. . . . . performed on thiswell during the construction dates reported above. All work
Did any strata contain water not suitable for intended use? _ [] Too hittle performed dys dhis time is in complianse with Oregon water supply well
[JSalty [ JMuddy [JOdor [JColored [/ Other high TDS constructio dards. [ his repd é

e best of my knowledge and belief.

315-364 W C Number 649

Depth of strata:

od Y 224 ’ o i Date 2/4/03
ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-LONSTRUCTAR  THIRD COPY-CUSTOMER




COLU 53313
STATE OF OREGON 6752
WATER SUPPLY WELL REPORT WELLLD. #1
(ll Iﬂllm by ORS 537.755) START CARD # 1731 88
Instructions for completing this repart are on the last page of this form.

(1) OWNER: Well Number (9) LOCATION OF WELL by legal description:
Name City of Golurhia City County RIUiA | wiude Loagitude
Address 1840 Secord St Township 2V N or S Range W Eor W. WM
city (olurbia City state (R Zip97018 Section 28 SN 1 NE 14
(2) TYPE OF WORK Tax Lot 4400 Lot Block Subdivision
[ New Well [ ] Deepening ["] Alteration (repair/recondition) || Abandonment Street Address of Well (or nearest address) 1755 Secord Plage
(3) DRILLMETHOD: Golurhia Gity, R
{ORotary Ait [ JRotary Mud [ Cable [JAuger (10) S i'A?jC WATER LEVEL:
[JOther 72'6" R below land surface. Date 9-18-06
(4) PROPOSED USE: Anesian pressure Ib. per square inch. Date
{Domestic  fgtCommunity [ ]Industrial [Jimigation (11) WATER BEARING ZONES:

3 QJTermal  [injection  [JLivestock [ JOther
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found 87’

Special Construction approval [_] Yes[R]No Depth of Completed Well 143 ft.

Explosivesused [JYes [K]No Type Amount From To Estimated Flow Rate | SWL
HOLE SEAL 87" 89" 5 68'
Diameter From To Materisl From To Sacks orpuldsr 987 138" 45 - 50 '6'
) 16" 0 [143"] Carent 0 92 128 sks,
, (12) WELL LOG:
How was seal placed:  Method [JA [JB [@C [Jp [JE Ground Elevation
0O oter
Backfill placed from ft. to R Material Material From | To_ | SWL
Gravelplacedfrom 93 ft 10 143 ft  Size of gravel 9 Fill material 0 8
{6 CASING/LINER: , Brown sand & clay 8 28
Dismeter  From To Gauge Steed  Plaste Welded Threaded | | YO Sardy clay & gravel 28 36
Casing: 12" [ +1'4M07' . Kl |} Kl | Grawvel, byown silty sard 36 ]1
1271138 [B.2%0lg O & O |(iGaw], clay é ssdoom & gy | 8] a1
O O 0O 0 Gravel, sard silty bronn & gray | 87 89 68
O O O 0 Gravel, clay & sad brownn & gray | 89 %
Liner: O ] ] 3 Grawel, sand Sllw & gray % 128 72'6"
O O O 0O ||Geawelsadsilty, soe clay 128|131
i Final location of shoe(s)143' shre aut of £ at 138’ o ard gray
) (7) PERFORATIONS/SCREENS: Gavel, ssd siltybrom & gray | 131 | 138 | 72'¢"
: [JPerforations ~ Method ___Alloy machine Gravel, sard, claybron & gray | 138 | 140
[Saeens Type Material _S/S Clay gray 1 143
Slot Tele/plpe
From To size  Nuwmber  Diameter size Casing Liner
O O
107'5" 138 .07 12" Pipe (O |
D - o o
O O
O a
(8) WELL TESTS: Minimum testing time is 1 hour Date started 0—1-06 Completed _9~18-06
Flowing {unbonded) Water Well Constructor Certification:
(JPump K] Bailer O Air [ Artesian I certify that the work I performed on the construction, lullwraﬁon,qub-ndomnt
Yield galimin "gs:’g,",‘ Drill stem at "'1": :::Mgm‘:::nle:fg &;@%m%&%&m% o the best of my knovwiedge
Y WWC Number | 321
Signed - Date _ 10-20-06
Temperature of water 53 Depth Artesian Flow Found (bonded) Water ctor Certification:
‘Was a water analysis done? [ Yes By whom 1 accept responsibility for the construction, alteration, or abandonment work
Did any strata contain water not suitable for intended use? %m‘v E Mm m::g' ::Pm hg#mﬁ%:mwmlﬂ ::l“k
{Jsaity [IMuddy [JOdor [JColored ({TJOther co%}u{:uxxsnanduds This report is true to the best of my knowledge and belief.
Depth of strata: 5= WWC Number 1445
NOV 13 200Bsiged (oo D _T0-20-06

ORIGINAL - WATER RESOURCES DEPARTMIMATERIBESOBROBSNERTTOR  SECOND COR$< CUSTOMER
SALEM, OREGON



COLU 53400 Page 1of 1
STATE OF OREGON

WATER SUPPLY WELL REPORT 03-25-2007 WELL LABEL # 1| 80323 |
(as required by ORS 537.765 & OAR 690-205-0210)

START CARD # [1000364 |

(1) LAND OWNER Owner Well LD.7 (9) LOCATION OF WELL (legal description)
First Name Last Name County ColumbiaE Twp 5.00 N E N/S  Range 1.00 W E EAW WM
Company CITY OF COLUMBIA CITY Sec 28 SW [#] 1/4 ofthe NE [¥] 14 TaxLot 4400
Address 1840 SECOND STREET Tax Map Number Lot
City COLUMBIA CITY RHlE OB Zip 97018 Lat 4 ' "or 45.88818100 DMS or DD
(2) TYPE OF WORK [X|New Well | |Decpening | | Conversion | Long o or-172.80843800 TR
D Alteration (repair/recondition} D Abandonment (# Street address of well C Nearest address
1755 SECOND FLACE
3y DRILL METHOD OLUMBIA CITY, OR. 97018
Rotary Air DRotary Mud DCable DAuger DCable Mud e
10) STATIC WATER LEVEL
[ |Reverse Rotary [ Other UNDERREAMER (10 Date  SWLipsi) + SWL(R)
- — - Existing Well / Predeepening ] ‘
(4) PROPOSED USE[_|Domestic [ [Iigation [ Comnmnity Complated Well 3-05-2007 173 |
Dlndustrlal/ Commericial D Livestock DDewatcrmg Flowing Artesian? D Dry Hole? []
[ [Thermal [ [Injection [ ] Other WATER BEARING ZONES Depth water was first found 83
(5) BORE HOLE CONSTRUCTION special Standard BAttach copy)] SWL Date From To Est Flow SWL(psid + SWL(
Depth of Completed Well 148.00 ft. 02-15-2007 83 105 17 [ ] 73
BORE HOLE SEAL sacks/ 02-16-2007 116 146.5 300 L Fa
Dia From To Material From To Amt |[bs ||
14 0 39 Bentonite Chips [x] 0 39 35 |s[=] L
11.5 39 150 B (=] [
(=] [~]
= =] (11) WELL LOG Ground Elevation
How was scal placed: Method D A DB DC DD DE Material From To
o - -
Backfill placed from ft. to ft. Material rowiis 1ty (Grave
Filter pack from ft. to ft. Material Size B Brown Silty Cla.y _ 8 28
) Brown Sandy Silt & Small to Medium Gravel 28 38
Explosives used: DYES Tgpe. . Aot Brown Fine to Medium Sand & Multicolored Gravel 38 83
(6) CASING/LINER Multicolored Small to Medium Round Gravel & Sand 83 114
aasing Liner Dia  + From To Gauge Stl Plste Wid Thrd |Brown Fine to Medium Sand & Multicolored Gravel 114 116
(o) O 10 3 76 250 | [(®) Multicolored Large Round Gravel & Brown Sand 116 146.5
@ C\ 10 T 116 365 @ (\ Brown Fine to Medium Sand 146.5 147.5
Q @\ 3 1 1125 1135 | 250 @ C\ Gray Sandstone 147.5 150
(O (@ | 7 [l mnss | 1es |ass] @ ()
(O (@ [ 7 1428 | 1478 | .183 | [@ ()
Shoe g Inside DOutside D Other  Location of shoe(s) 116
Temp casing @ch Dia 14 From 1 Ta 3%
(7) PERFORATIONS/SCREENS
Perforations Method
Screens Type V- Wire Material Stainless Steel
Perf/  Casing/ Screen Scm/slot Slot #of  Tele/ | page Started
02-12-2007 03-05-2007
Screen Liner  Dia From To width length  slots  pipe size Camplered
screfw) <)) 7.5 116 1214 05 5 (unbonded) Water Well Constructor Certification
Screé =] i 1214 126.8 04 5 I certify that the work T performed on the construction, deepening, alteration, or
Screq x| =l 7S5 1268 132 05 5 abandonment of this well is in compliance with Oregon water supply well
Scre{¥] =l 7.5 132 137.4 .05 5 construction standards. Materials used and information reported above are true to
Scre(=] =l 75 1374 142.8 .05 5 the best of my knowledge and belief.
(8) WELL TESTS: Minimum testing time is 1 hour License Number Date
O Pump (" Bailer @ Air O Flowing Artesian Electronically Filed
Yield gal/min  Drawdown  Drill stem/Pump depth Duration ¢hr) Signed
300 145 4 (bonded) Water Well Constructor Certification
I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported above. All work
Temperature 53 °F Lab analysis DYeg By performed during this time iz in compliance with Oregon water supply well
Water qualityconm? DYCS (describe below) construction standards. This report is true to the best of my knowledge and belief.
From Ta Description Amount _Units License Number 1679 Date03-25-2007
g Electronically Filed
= s Signed THOMAS R DANNISON JR (E-filed)
— = Contact Info (optional) (503)543-8383

ORIGINAL - WATER RESOURCES DEPARTMENT

THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK Form Version: 0.88





