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Metropolitan Service District
527 s.W. Hall Boulevard
Portland, Oregon 97201

Attention: Mr. Merle Irvine, Director
Solid Waste Division

Gentlemen:

One copy of Task 1, Leachate: Impact and Control is attached,
pursuant to the terms of the contract between Metro and

CH2M HILL NORTHWEST, INC., dated 12 July 1979, to conduct a
feasibility study report on the possible use of the Durham
Pits site as a sanitary landfill.

The report is the result of a thorough literature search,
field investigation, and technical analysis. FExisting
conditions at the site are documented, the probable water
quality impacts of landfill development are discussed, and
potential engineering alternatives for leachate control are
analyzed.

Our findings indicate that a combination of leachate control
alternatives and solid waste operational techniques will
reduce the potential for leachate contamination of ground
water. The report discusses the range of risks associated
with development of the Durham Pits for sanitary landfill,

Any major construction project has associated levels of

risk. The designer attempts to reduce those risks to an
acceptable level through responsible design. The community
served by the facility must then review the risks and evaluate
the project.
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Based on the findings of this study, we recommend that the
Metropolitan Service District seek formal opinions concerning
the acceptability of the Durham Pits site from the appropriate
State and Federal requlatory agencies, particularly the

State of Oregon Department of Environmental Quality, regarding
the Federal Environmental Protection Agency Guidelines for

new landfills. Our staff will be available to answer questions
regarding the report or to provide supporting data gathered
during the study.

We appreciate the opportunity to be of service to the Metro-
politan Service District on this important project.

Sincerel

Michael D. Kennedy, P.E.
Project Manager

LB fL-éL/L A
Rhea Lydiga’ Graham
Engineering Geologist

!

Jef{fe H. Randall
Ground-Water Hydrologist

pr
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I. PREFACE

A. INTRODUCTION

1. PURPOSE OF STUDY

CH2M HILL NORTHWEST, INC., under contract to the Metropolitan
Service District of Portland, Oreqon, performed studies
addressing the potential for leachate impact from proposed
sanitary landfill operations at the Durham Pits site. The
gravels exploited at the Durham Pits contain a ground-water
aquifer, which many private wells in the area tap for drinking
water use., The U.S. Environmental Protection Agency (EPA)

(13 September 1979 Federal Register) requires that a new
sanitary landfill facility or practice not endanger ground
water currently used as a drinking water supply. Endangerment
is defined as the introduction of a contaminant that would
require additional treatment of current drinking water
supplies or would otherwise make the water unfit for human
consumption,

This report presents:

® Data sets gathered for the studies

® Conclusions drawn from analyses

° Recommendations for leachate control at the Durham
site

o Appendices containing supporting data

All statements made in this report are based upon available
data and information for the Durham site and the surrounding
area (see Figure I-1). The recommendations are based solely
on technical criteria,

2. SCOPE OF sTUDY

Hydrological, geological, and geotechnical analyses were
performed to determine:

° Existing character of the ground-water aquifer
present in the Durham gravels
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(] Impact upon the aquifer water quality of leachate
generated by sanitary landfilling operations

° Technical feasibility of leachate control at the
Durham site

Appendix A-1 presents the detailed scope of services for
this study.



II. EXISTING PHYSICAL CONDITIONS

A, SITE DESCRIPTION

1. PHYSICAL SITE

The Durham gravel pits are located in the eastern half of
Section 13, Township 2 south, Range 1 west, Washington
County, Oregon,

The site is located partly in the cities of Tualatin and
Tigard, near the city of Durham, and close to Interstate 5
and the Washington/Clackamas County lines. Figure I-1 shows
a site location map and vicinity map of the project area.
The property, consisting of 69.97 acres (Washington County
Department of Planning, Durham Gravel Pit Study, 1974) is
bordered by S.W. 72nd Avenue on the east and by S.W. Boones
Ferry Road on the west. (Figure II-1 shows the location in
more detail.)

The site is operated as a gravel pit by the Washington
County Public Works Department. It was previously operated
by Tigard Sand and Gravel. The county uses a portable
crusher to process gravel extracted from the site. Currently,
the crusher is not located on the site. A pumphouse is
located at a pond in the northeast center of the site. A
plastic pipe waterline runs from the pond to the crusher
location., An unimproved north-south dirt road runs through
the site, with a spur to the pond with the pumphouse. A
6-acre parcel of privately owned property separates the
southwest pit from the other excavated areas.

2. SURFACE DRAINAGE

The Durham gravel pits are located in the Tualatin Valley,
where the Tualatin River and its tributaries are the major
drainage system. Fanno Creek, draining the southwest slope

of the Portland Hills, is the western boundary of the study
area. The southeast-flowing Tualatin River forms the southern
boundary of the study area (see Figure I-1 for the site

map) .

The Tualatin River and Fanno Creek gradients are very slight
in the study area. Their drainage patterns are typical of
those associated with mature streams. Fanno Creek joins the
Tualatin River in the southwest corner of the study area.

II-1
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3. UTILITIES

a. Gas Pipeline

The property is crossed by a 10-3/4-inch natural gas line,
installed in 1956, that is owned and operated by Northwest
Natural Gas Company. The line is located along S.W. Findley
Road, which was vacated within the property boundary in 1972.
The pipeline right-of-way has bheen retained by Northwest
Natural Gas Company, so that the gravels underlying the
pipeline remain intact and have not been exploited. The

line runs east-west near the center of the property, thus
dividing it into north and south regions.

b. Sewer Service

Currently, most of the residences and businesses in the area
surrounding the Durham gravel pits are not served by a
municipal sewage treatment facility. FExceptions to this are
Kingsgate Development, directly west of the gravel pits, and
the motels and restaurants to the southeast--all served by
the Unified Sewerage Agency through its Durham wastewater
treatment plant, located to the northwest on S.W. Durham
Road.

c, Water Supply

The majority of homes in this area are supplied with water
from their own wells, with only the Kingsgate Development
and some of the homes along S§.W. Upper Boones Ferry Road
being supplied by the Lake Grove Water District.

B. CLIMATOLOGICAL CONDITIONS

The generation of leachate within refuse is partly a function
of the quantity of water entering the refuse. Therefore,
climatoloqgical data on storm intensity, annual precipitation,
and evapotranspiration rates were collected. The appropriate
climatological data have been used in analyses relating to
surface water drainage and leachate generation.

C. GEOLOGY

1, GEOLOGIC UNITS

The bedrock underneath the Durham Pits consists of several
lava flows known collectively as the Columbia River Basalt.
The basalt is probably 1,000 feet thick and was extruded
between 11 and 25 million years ago.

I1-3



Undifferentiated fill (less than 1 million years old),
commonly in thicknesses of 300 to 600 feet, overlies the
Columbhia River Basalt at Durham. It is probably entirely a
freshwater deposit.

The gravels at NDurham consist of cross-bedded, bouldery
pebble and cobble gravel in a matrix of silt and medium to
coarse sand. Boulders in the gravel are as much as 5 feet
in diameter. The gravels are principally bhasalt with scattered
granitic, metamorphic, and limonite clasts. Most of the
basalt clasts have been derived from the Boring Lava and
Columbia River Basalt in the Tualatin Mountains adjacent to
Lake Oswego. Quartzite and granite cobbles are from gravel
deposits of southeast Portland opposite the east end of Lake
Oswego., Limonite cobbles probably have their source in an
iron deposit at Lake Oswego.,

2. GEOLOGIC HISTORY

Gravel deposits at Durham are considered to be of lacustrine
origin and to have been deposited during torrential floods.
Trimble (1963) mapped the deposits at Durham as an extension
of widespread Pleistocene lacustrine deposits in the east
Portland area.

Composition of the gravels and the structure of the deposit

and its orientation give credence to the occurrence of a
gigantic flood during the late Pleistocene. Flood waters
poured through the gap, eroding out the present Lake Oswego,
and washing gravels and blocks of basalt through the Tualatin
Mountains to deposit them in the fan-shaped delta at Durham.
The evidence and mechanism for such a flood are well documented
in geological publications (Bretz, 1925, 1928; Allison, 1933).

Before these gravels were deposited, a structural change

depressed the Columbia River Basalt, producing a basin
between Cooper Mountain and the Tualatin Mountains.

3. GEOTECHNICAL INVESTIGATION

The major concerns in developing a leachate impact and
control design recommendation for a solid waste disposal
facility are the ground-water hydrology and the soil para-
meters present at the proposed site. 1In order to better
understand the soil conditions, a two-part geotechnical
investigation was made of the site.

I1-4



a., Site Reconnaissance

The first part of the investigation was a geologic reconnaissance
of existing exposures on the site, The gravel layers exploited
there vary from fine-grained, cross~bedded sands to coarser
beds of sandy gravels. All depositional patterns are of
fluvial origin. The gravels are rarely clean; they usually
contain silt and sand fines. The coarser gravels occur in
lenses and do not show major lateral continuity. To the
north, - these beds diminish in extent and in coarseness of

the gravels., Several feet of silt to clayey silt material

with no gravel is present north of boring B-3. The silt is
varved, indicating that quieter water conditions existed at

the time of deposition.

Because of the gravel exposures on the site, test pits were
not warranted as part of the geotechnical exploration.

b. Site Borings

The second part of the investigation consisted of drilling
four subsurface borings to determine the soil conditions

below the surface. The borings were terminated below the
existing water table so that permanent piezometers could be
installed to monitor ground-water elevations and quality.

The locations of the test borings are shown on Figure II-1,
The criteria used for choosing the boring locations were:

{a) surface elevations to be at the lowest accessible elevation
on the site, since the existing cuts provided information

from the higher elevations; and {(b) the locations to be
arranged such that the directional flow and quality variations
of the ground water might be detected.

The borings were drilled from 16 to 22 August 1979 by Don
Kenner of Sherwood, Oregon, a soils sampling contractor.

The drilling rig was a CME-55 truck-mounted rotary unit
specially equipped to retrieve samples at given intervals
from the hole. The sample interval was usually 5 feet,
unless changes in materials encountered warranted more
frequent sampling. During the drilling process, material in
the hole was continually washed up out of the hole as cuttings,
which are small pieces of material. These cuttings and the
samples retrieved from specific depths were examined by a
CH2M HILL geologist on site at the time of drilling. No
in-hole tests were performed in any of the borings.

Figure II-2 is a graphical presentation of the material

types at each boring location. The boring locations are

shown on Figure II-1, The materials penetrated were basically
gravels, with silt and/or sand matrix overlying less permeable
silts, which in turn overlie more gravels. The upper 25 feet

IX-5
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of B-1 encountered bouldery fill pushed into the area and

not natural ground conditions. Borings B-2 and B-3 were
begun at the lowest surface elevations of the four borings.
The ‘material penetrated by these two borings probably has

not been reworked by the gravel pit operations. Boring B-4,
the northernmost boring, was drilled outside of the pit
excavation; therefore, the subsurface materials have probably
not been disturbed.

Rast of B-2, a permanent pond, representing the ground-water
table, is present. A seasonal pond, perched on the varved
silts mentioned earlier in the site reconnaissance, is
present west of B-3. Little or no water stands in this pond
during summer months,

These boring logs do not directly show the hydraulic character-
istics of these materials, such as permeability. Also, it

is not possible to determine exactly the areal distribution

of materials that underlie the entire site based on four
sampling points.,

Construction details of the piezometers installed in the
boreholes are shown in Figure II-3, After each boring was
drilled to total depth, the hole was washed out with water
to remove all remaining cuttings., The 2-1/2-inch PVC pipe
and piezometer tip assembly were lowered to the bottom of
the hole. Pea gravel was then carefully poured into the
annulus between the PVC pipe and borehole wall. The purpose
of the gravel was to provide a highly conductive zone around
the piezometer tip and keep fine material in the formation
from plugging the piezometer slots, A seal was placed over
the gravel pack to prevent entry of water from above., The
seal consists of highly compressed clay pellets manufactured
by Earl B. Hall, Inc. (EBHI). When the pellets become
moist, they expand, thus forming a plug around the PVC pipe.

The remainder of the hole was then backfilled to the surface
with native materials. The top of the PVC pipe was capped
with a galvanized plug to keep the piezometer from being
contaminated.

¢, Laboratory Analyses

A determination of the coefficient of permeability of the
soil materials present in the Durham Pits allows us to
quantify the infiltration rate of fluids through these
materials. Bag samples of three types of the materials
present were classified and a sieve analysis performed on
each. The samples were of the coarsest gravel, sample S-2;
the finest sand without gravel, S-1; and the siltiest
fraction, S-3. Results of sieve analyses are given in
Appendix B,

I1-7
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The coefficient of permeability, K, was computed using the
Hazen ggain size method. The average K of the Durham gravels
is 3x10 “cm/sec (90 ft/day). This value is an approximation
of the permeability and indicates that these soils have good
drainage and moderate infiltration rates.

D. GROUND-WATER HYDROLOGY

1. HYDROGEOLOGY

The Durham gravels form the major aquifer or water-bearing
unit in the study area. Many local residents obtain their
domestic water from this formation. Review of driller's

logs obtained from the Oregon Department of Water Resources
(DWR) (Appendix C) indicates significant variations laterally
and with depth of the aquifer's lithology. The gravels are
a series of overlapping, truncated, discontinuous lenses of
silt to clay, fine to medium cross-bedded sands, and cross-
bedded bouldery cobble gravel in a silty sand matrix.
Typically, the lateral extent of any lens may vary from a
few hundred to a few thousand feet. No clay or clean gravel
layers were exposed in the pitwalls or found in test borings.

The average permeability of the Durham gravels was calculated
as 90 feet per day, based primarily on the grain size analysis.
This moderate value is controlled not by the gravel fraction,
but by the silty sand matrix through which the water must

flow.

Surface infiltration is generally good at the site because
of the high permeability of the topsoil, which reduces
runoff,

2. GROUND-WATER MOVEMENT

We conducted a water level survey of 31 wells in the vicinity
of Durham Pits from 31 July to 1 August 1979 (see Appendix C).
The purpose of the survey was to obtain water level information
to aid in estimating the direction and rate of ground-water
flow in the study area.

The water levels were plotted and contoured as shown in
Figure II-1, The direction of ground-water flow is at right
angles to the contours. In general, the ground water flows
southwest, discharging to Fanno Creek and the Tualatin
River. The water table elevation is about 130 feet in the

I1-9
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northeast, sloping to 105 feet along the Tualatin River.

The water level contours are based on one set of measurements
obtained during the driest period of the year. Seasonal
fluctuations in water-table elevation near Durham Pits have
been measured by the Oregon DWR for many years. Fiqure II-4
is a plot of the Pilkington Nursery well, which shows a
maximum fluctuation of 12 feet. This change probably reflects
localized summer decline due to extended irrigation pumpage
at the measured well. In general, the regional water-level
fluctuation is estimated as 5 feet., We recommend continued
monitoring of the test piezometers to establish seasonal
fluctuations at the pits.

Water levels in most wells at the northern extremity of the
study area are very near the surface. These shallow, hand

dug wells probably tap a perched water table formed above a
low-permeability clayey silt layer. The elevation difference
between the perched and regional water table is about 15
feet,

The estimated quantity of flow beneath the Durham site

through the upper saturated 50 feet is 154 gallons per minute.
This quantity was calculated using Darcy's law (flow rate

(Q) = permeability (K) x cross-sectional area (A) x gradient (I)),
with the following values:

K = 90 feet per day
A = 2,200 feet wide x 50 feet thick
I = 0.003 (15 feet/5,200 feet)

3. WATER QUALITY

Available surface water quality data were collected from the
Oregon Department of Environmental Quality and the Unified
Sewerage Agency. To supplement the existing data, we collected
water samples from Fanno Creek, the Tualatin River, and test
boreholes B-2 and B-~4, The water quality data are presented

in Appendix D.

In general, the data show that the ground and surface water
is of good quality, except for the high bacteria counts in
the surface water. Comparison of ground- and surface-water
gualities indicates that the Tualatin River and Fanno Creek
are higher in nitrate, sulfate, chloride, sodium, and pH
than the regional ground water. These chemical constituents
are indicators of the sewage effluent discharges (including
septic tanks) to these streams. The ground water was higher
in iron and manganese as would be expected, based on the
lower pH and the presence of limonite (hydrous iron oxides)
coatings on some gravels.
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Bacteria (total and fecal coliform) counts were not obtained
from ground-water samples; however, it is highly unlikely
that they exist in the water below the site. Fanno Creek
and the Tualatin River have high levels of total and fecal
coliforms, indicative of sewage effluent contamination or
other animal-caused pollution,

The ground-water quality of test boring B-4 was anomalous.
During installation of the piezometer, a large volume of
"imported" water was used to flush out the hole., Some of

this residual water near the well may not have been completely
bailed out prior to sampling. This well has been resampled,
but the analysis has not been completed.
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ITI. LEACHATE

A. CHARACTERISTICS
1. PHYSICAL AND CHEMICAL

a. Leachate Generation

Leachate is an obnoxious mineralized liquid produced when
decomposing refuse buried in a landfill comes in contact

with water. The water can come from several sources, including
precipitation on the site, offsite runoff onto the top of

the site that percolates through the refuse, or ground water
intrusion.

The decomposing refuse has the capacity to hold a certain
amount of water before any liquid will be released. After

the landfilled refuse has reached its maximum water~holding
capacity (field capacity), any additional water entering the
refuse will cause an equal amount of water (leachate) to

leave the site. This leachate that leaves the landfilled
refuse must be controlled to prevent damage to the environment.

b. Leachate Quality

Leachate is composed of many different chemical compounds,
organic and inorganic. Its characteristics can vary dramatically
from site to site, according to the specific types of refuse
placed in the site and the length of contact time between

the refuse and water. Table III-1 indicates the range of
characteristic constituents found in leachate from municipal
solid waste,

There is the possibility that this site will be used for
disposal of boiler ash from the proposed Resource Recovery
Facility in Oregon City. The boiler ash will be relatively
inert with regard to organic compounds but could contain
substantial inorganic chemical material. If the combustion
of the refuse within the boiler is incomplete, there will be
some degree of organic residue. This leachate will require
collection and treatment prior to disposal. Table III-2
presents ash leachate characteristics from a specific test
program,

2. GROUND~WATER INTERACTIONS

Concepts useful for describing surface-water pollution are
generally not valid for ground water. The relatively slow
velocity of ground water results in laminar flow, which
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Table III-1

RANGE OF LEACHATE CHARACTERISTICS

a

Value mg/1

Constituent Rangeb Typical
BOD5 (5~day biochemical oxygen demand) 2,000-30,000 10,000
TOC (total organic carbon) 1,500~20,000 6,000
COn (chemical oxygen demand) 3,000~45,000 18,000
Total suspended solids 200- 1,000 500
Organic nitrogen 10~ 600 200
Ammonia nitrogen 10~ 800 200
Nitrate 5- 40 25
Total phosphorus 1- 70 30
Ortho phosphorus 1- 50 20
Alkalinity as CaCO, 1,000-10,000 3,000
pH 5,3~ 8.5 6
Total hardness as CaCO3 300~10,000 3,500
Calcium 200~ 3,000 1,000
Magnesium 50~ 1,500 250
Potassium 200~ 2,000 300
Sodium 200~ 2,000 500
Chloride 100~ 3,000 500
Sulfate 100- 1,500 300
Total iron 50- 600 60

aExcept pH,

bRepresentative range of values. Higher maximum values have
been reported in the literature for some of the constituents.,

Source: Tchobanoglous, George, Hilary Theisen, and Rolf Eliassen,
Solid Wastes: Engineering Principles and Management Issues.
McGraw-Hill, Inc. 1977.

Note: Constituents will also include the total array of
heavy metals in concentrations which will range from
only trace amounts to several 100 mg/l dependent on
the wastes deposited in the landfill,
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Table III-2
ASH LEACHATE CHARACTERISTICS

Leachate Analysis

Parameter (mg/1)
Alkalinity 1,800
Aluminum 2.5
Arsenic 0.21
Barium 1.3
Biochemical Oxygen Demand 890
Cadmium 0.015
Calcium 540
Chloride 4,200
Chromium <0.01
Chemical Oxygen Demand 1,100
Conductivity 20,000
Copper 2.8
Fluoride 3.0
Hydrocarbons <1
Iron <0.1
Lead 0.09
Magnesium 1.8
Manganese <0.1
Mercury <0.001
Nickel 0.2
Nitrate - N 0.28
Nitrite - N 0.13
pH 12.20
Phosphorous (Total) 0.41
Potassium 1,900
Selenium 0.46
Silicon 1.4
Silver 0.05
Sodium 2,000
Sulfate 140
Tin 2.0
Titanium <0.1
Total Dissolved Solids 11,000
Zinc 0.05

Source: CH2M HILL, and Winzler and Kelly Water Laboratory,
Humboldt County Solid Waste Resource Recovery Study, East
Hamilton Solid Waste Reduction Unit, Hamilton, Ontario, Canada.
June 1977.

Note: Biochemical oxygen demand value of 890 mg/l indicates
incomplete combustion.
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exhibits different mixing characteristics than does turbulent
flow usually associated with surface streams, If water of
different chemical composition enters the ground-water
system, it does not mix with the entire ground-water body.
Instead, it moves with and in the direction of the ground-water
flow as a plume undergoing minimal mixing. Diversions in
flow direction from induced changes in gradient (e.g., a
pumping well) will also divert the leachate plume. The

plume shape is determined by the physical characteristics of
the soil. Hydraulic and geologic conditions and leachate
density determine the vertical depth to which leachate will
migrate into the aquifer. The thickness and width of the
plume will probably increase with distance down gradient

from the source.

The chemistry of leachate interaction with ground water and
soil material is highly complex and variable. There are no
hard and fast rules to predict quality changes when leachate
mixes with ground water. The following discussion emphasizes
major trends; however, all possible chemical conditions and
resulting reactions may not be represented.

Attenuation is defined as a reduction in dissolved constituent
concentration with distance in the direction of flow.
Attenuation may result from chemical, physical, or biochemical
reactions that remove the constituent from solution. Apparent
attenuation occurs from dilution through mixing with water

of better quality. WNot all leachate constituents are attenuated
to the same degree, and some are not attenuated at all.

In soils and sediments underlying landfills, the cation
exchange capacity (CEC) will immobilize a certain amount of
the leached cations. When the capacity has been reached,
further percolation of cations will not be affected.

It should be noted that cation exchange is not a permanent
fixation, Cations may be desorbed with changes in solution
composition, pH, or oxidation-reduction (redox) potential.

Divalent and trivalent cations include most of the heavy
metals. These are held more strongly than sodium, potassium,
or ammonium on the cation exchange complex, Heavy metals
will displace monovalent cations, which are adsorbed. Heavy
metals are also prone to adsorption on hydrous oxide coatings
in the soil. The hydrous oxides are frequently cited as so
limiting metal solubility that agricultural deficiencies of
copper, zinc, and cobalt occur. Attenuation of heavy metals
present in leachate is desirable. In locations virtually
free of clay minerals, these coatings may be present on sand
grains, giving the sandy formation some ability to attenuate
metallic ions,
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In general, heavy metal anions containing chromium, arsenic,
boron, and selenium are not attenuated to any degree in
ground-water environments where pH <7 and Eh <0 (slightly
acid aud reducing conditions).

Chemical precipitation in the aquifer is possible if the
natural ground-water composition includes ions that form
insoluble compounds with leachate constituents. An example
would be formation of insoluble hydroxyapatite with leachate
phosphate and calcium in ground water. Iron, aluminum, and
manganese can also form virtually insoluble precipitates
with phosphate.

Carbonate can react with calcium, magnesium, and some heavy
metals forming relatively insoluble compounds. Also, changes
in redox potential, buffering reactions, or changes in
lithology may produce other precipitation reactions.

The second means of attentuation in aquifers is by physical
filtration. This mechanism removes only suspended matter,
such as turbidity or microorganisms in the leachate, not
dissolved constituents. The finer the grain size of the
aquifer material, the more efficient the filtering will be.
Usually ten feet are sufficient to remove most suspended
solids.

The third means of attenuation is termed decay. Oxidation
of organic compounds reduces them to carbon dioxide and
water. Microorganisms carried into the aquifer zone are
deprived of a good nutrient supply and are subjected to a
cooler temperature than in the solid waste zone. This
results in a lowering of biochemical activity, frequently to
the point of cessation., The inactivation, coupled with
natural die~off, tends to reduce bacterial and viral numbers
rapidly.

Table III-3 summarizes the susceptibility of leachate components
to major attenuation in ground-water systems,

B. CONTROL

1. DESIGN

The potential for environmental degradation from leachate
produced in landfills is a serious problem and one that has
been the subject of an increasing number of studies and
Federal regulations., Most recently, the Environmental
Protection Agency has promulgated solid waste disposal
facility criteria under Section 4004 of the Resource Conser-
vation and Recovery Act of 1976 (RCRA). Section 257,.3-4
"Groundwater"”" of these regulations stipulates practices that
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Table III-3

Susceptibility of Leachate Constituents to Major Attenuation

Attenuation
Constituent Mechanism

Chloride

Sulfate

Phosphate

Nitrate

Ammonium

Sodium

Potassium

Calcium

Magnesium

Heavy Metal Anions
(Cr, Se, B, As)
Heavy Metal Cations
(Pb, Cu, Wi, 2n, Cd4, Fe, Mn, Hg, Cr)
CoD

Volatile Acids
Phenols

MBAS

Bacteria and Virus

i
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No Attenuation
Adsorption

Biological Degradation
Chemical Precipitation
Filtration
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will be unacceptable in a solid waste disposal facility.

The specific rule indicates that "a facility or practice

shall not contaminate an underground drinking water source
beyond the solid waste boundary or beyond an alternative
boundary specified in accordance with Paragraph B of this
section.” The primary leachate control objective in designing
a landfill in an active area of ground water use is to
prohibit significant migration of leachate beyond the landfill
boundary.

Geotechnical soils parameters furnish some of the informa-
tion used to determine lining criteria for the prevention of
leachate escape, as well as information about the potential
for leachate migration through the surrounding soils. Some
means to prevent leachate escape must be used at this site.
The aravels, sands, and silts on the site are free-draining
and permeable. In addition, ground-water adquifers are
contained within these soils. The following discussion
addresses design techniques for leachate control.

Because the site is located in relatively permeable soils,
and because a number of shallow wells around the site are
used for domestic water supply, a conservative approach
should be used in designing a leachate control system. This
is especially true because (a) the ground water could become
contaminated, and (b) it would be extremely expensive to
make repairs or corrections later in a landfill if the
leachate is not controlled initially. Basically, a "belt
and suspenders" approach should be used.

Such an approach consists of (a) minimizing the amount of
water that can enter the landfill by using a relatively
impermeable cover over the complete landfill, and (b) control-
ling the water that does enter the landfill by catching it

on a bottom lining and removing it with a leachate collection
system. The intercepted leachate can then be sent to a
wastewater treatment facility or other disposal facility.

a, Proposed Leachate Control System

The existing conditions are illustrated in Figure III-1.

The summer ground-water table is generally less than 10 feet
below most of the pit floor. 1In some arcas, excavation has
been made below the summer ground-water table; consequently,
ponds have been formed. The side slopes of the pit are very
steep and have a rough surface; occasionally, large loulders
and other material are in some danger of ravelling off this
slope. The bottom of the pit has trees, brush, and grass,
and the pit floor is generally rough and uneven. Accurate
topographic mapping of the pits was unavailable during the
preparation of this study.
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Figure I1I-2 illustrates some of the needed site preparation.
It will be necessary to clear, aqrub, and strip all vegeta-
tive material from the pit floor as a first step. The side
slopes should be smoothed to remove overhangs and to generally
scale down any loose material that might fall during the
operation of the landfill. A fillet or f£ill should be
placed at the juncture of the pit floor and side walls, with
a gentle slope of about three on one. This will form a good
working surface for construction of the bottom lining. The
bottom of the pit floor should be graded to a smooth shape
and sloped to drain. The existing ponds should be filled in
as part of the grading in the bottom.

Figure III-3 illustrates the proposed concept for leachate
control. The top of the completed landfill will be covered
by a 3- to 4-foot layer of topsoil capable of supporting
vegetation., Under this 3- to 4-foot layer of soil, a "roof"
lining, probably of synthetic material, would be placed.
Bedding material would separate the top liner from the
refuse. The side slopes of the pit would be covered by a
plastic lining draped from the top of the banks to the
bottom., The bottom of the pit would be covered with an
impermeable lining, probably a synthetic liner. Just above
the bottom lining would be a system of perforated pipes,
laid in gravel to collect any leachate that forms.

Because of the steep side slopes, it will take special care
during construction to make the side lining watertight.
Therefore, a granular material should be placed between the
refuse and the side lining., This granular material will
function to intercept water moving laterally through the
refuse or any water that may leak through the side lining
from the outside, and will transport the water to the drain
pipes in the bottom.

The heavy arrows on Figure III-3 indicate the direction of
water flow; the wavy arrows schematically show the direction
of landfill cas. The relative amount of water is shown by
the width of the large arrows. Most of the precipitation
falling on the top would be directed off the site by the

roof lining to adjacent surface drainages. The 0 to 5 gallons
per minute of water that may leak through the roof lining
will go downward to the pervious top cover material and then
laterally to the granular material placed against the side
slopes. The water will then proceed downward to the pervious
material on top of the bottom lining and through this material
to the collection pipes.

The elevation of the edqge of the bottom lining should he
above the maximum anticipated ground-water level.
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Figqure III-4 illustrates the eave effect that can be realized

by making the roof lining extend about 30 feet beyond the

edge of the pit. This overlap will be coordinated with the
detailed surface drainage plan to be developed during preliminary
design.

b. Design Considerations

Some of the specific items that will have to be considered
in the later detailed leachate control system design are
discussed below.

Rottom Liner. The bottom liner must be of high quality
construction. A watertight lining should be the goal.
Mechanical protection, consisting of about 18 inches of
soil, must be provided to prevent damaging the lining with
equipment during solid waste placement operations. This
lining material must also be selected to be resistant to
attack by the leachate. Other sanitary landfill sites in
the United States currently operate with a synthetic bottom
liner. Examples of these sites are listed in Appendix FE.

Side Liner. The side lining will he exposed to the elements
for the period of time until the landfill is completed.

This lining will he subject to sunlight and ozone, which
deteriorates some lining materials, Therefore, either a
lining material that will not deteriorate due to exposure to
the elements should be selected, or a sunshade should he
provided by using a second lining over the primary lining
material. This sunshade material should be resistant to
deterioration by sunlight.

In addition, wind may cause flutter and possible mechanical
damage to the lining. This could be prevented by securing
the side lining to the side slope at frequent intervals or
by placing wire net over the lining. It may also be possible
to install the side lining in phases as filling progresses,
to minimize exposure to damage. The detailed timing of side
lining installation would be determined in the operatiomal
plan,

Roof Liner. There are no other special requirements. This
lining will be subject to mechanical damage during its
construction, so care should be taken during placement. It
should not be in contact with leachate.

c. Grading

A great deal of effort will he required to develop a suitable
grading plan for the pit floor. The plan must consider the
needs of the leachate collection system and drainage during
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operation of the pit. The preparation will necessarily
require careful construction and inspection to ensure a
smooth base for the liner to prevent mechanical damage.

A grading plan will also be necessary for the top of the
landfill when it is completed. Proper drainage of precipi-
tation away from the pit will minimize the amount of seepage
into the landfill. A minimum top slope of 3 percent will
ensure adequate runotf to adjacent surface drainages.

d. Additional Data Required for Detailed Design

To establish the proper elevation for the edge of the bottom
lining, it will be necessary to determine the maximum antici-
pated ground-water levels. This should be accomplished by
taking periodic readings of the piezometers and the water
levels of the ponds that now exist in the pits.

The bottom synthetic lining material must be resistant to
attack from leachates. Manufacturers' data on existing
landfills using synthetic liners should be reviewed, as well
as specific product specifications. Data from leachate
contact tests with synthetic lining materials should be
reviewed,

2, SOLID WASTE OPERATIONAL TECHNIQUES

A detailed operations plan for complete filling and closure
of the site will be developed in future work, if the site is
acceptable from the technical standpoint. The operations
techniques presented below address only the topic of control
of leachate impacts.

Several solid waste operational technigues should be incorpo-
rated into a new sanitary landfill to decrease the potential
of leachate escape from the site into surrounding soils
and/or ground water. These methods include refuse shredding,
amount and type of final cover material and final slope, and
alternative methods of compacting and placing refuse to
minimize leachate generation. These various techniques are
discussed below.

a. Shredded Refuse Landfill Operation

Shredding is a size reduction process whereby raw solid

waste is mechanically reduced, in a milling machine, to a
homogeneous mass of relatively consistent small-particle-sized
material. TIn the size reduction process that occurs in the
milling machine, the refuse is violently torn and experiences
an increase in temperature. The food and other organic
particles present in raw refuse are dispersed and absorbed

ITI-14



by the paper portion of refuse during the shredding process.
In the shredding process, the incoming heterogeneous refuse
is reduced to some consistent predetermined particle size.
This particle size, being less than the average particle
size of the incoming refuse, increases the total surface
area of the milled waste, and allows accelerated chemical
and biological decomposition reactions to occur. This
increased reaction time is enhanced by the mixing action of
the shredding process that distributes the water, chemicals,
bhacteria, and nutrients present in the incoming wastes
evenly throughout the final processed mass., Rapid decomposition
in the landfilled refuse allows settlement and stabilization
to occur much more guickly than in an unprocessed refuse
landfill, Studies have shown that significant settlement
has occurred within the fiyst 2 years after completion of a
shredded refuse landfill.-—

There are several important differences in composition and
production rates of leachate from milled refuse and unprocessed
refuse., The general differences are:

° Initial leachate production rates are generally
higher from shredded refuse, although this depends
to a large degree on the amount and permeability
of final cover.

' Organic matter is leached from shredded refuse at
a higher concentration and more quickly than from
unshredded refuse.

® Shredded refuse leachate is initially acidic and
approaches neutrality with time. Unshredded
refuse leachate becomes more acidic with time.

® Shredded refuse leachate characteristics are
influenced less by seasonal variations in weather
than is unshredded refuse leachate.

' Shredded refuse reaches a "mature" decomposed
state much more quickly than unshredded refuse.

i/Reinhardt and Ham, 1973, Final Report on a Milling Project

at Madison, Wisconsin, between 1966 and 1972,
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These conclusions support the beneficial aspects of landfil-
ling shredded refuse when leachate is collected from the

site and treated. Because the major portion of decomposition
and leachate generation occurs evenly and guickly, shredded
refuse landfills can be returned to productive uses sooner
than nonshredded landfills.

Shredding increases the rate of physical-chemical leaching

and biological decomposition by increasing the surface area

of the refuse, thereby exposing more of the refuse to biologi-
cal and leaching activity. Also, water flows more evenly
through the entire volume of refuse rather than through
channels, as in unprocessed refuse. The shreddinag process

also breaks up large items and allows the refuse to decompose
uniformly, so that the readily removable matter is quickly
extracted from the refuse at an even rate, leaving a relatively
inert mass behind.

The objective of lining the site is to prevent leachate
escape, and the integrity of the liner is crucial. It is
anticipated that the top liner will prevent any significant
infiltration of precipitation and, hence, generation of
leachate. The accelerated rate of decomposition of shredded
refuse will result in less reliance being placed on the
long~term durability of the liner. The sooner the refuse
reaches a "mature" decomposed state, the lower the potential
for ground-water impact from leachate.

In summary, shredding refuse appears to be a useful technique
to accelerate the generation of leachate., With a leachate
collection system in operation beneath the proposed landfill
site, the likelihood for capture and removal of leachate is
greatly enhanced if this leachate is produced rapidly. The
impact of time~-related failures of the underdrained system
and/or the site liner can be minimized if leachate produc-
tion occurs within the first several years after completion
of the site.

b. PFinal Cover

The thickness of final cover and the top slope are hoth
critical items to determine the quantity of infiltration
that will percolate through the cover and into the refuse.
In a well-designed site, this infiltration of precipitation
falling directly on the site will be the primary source of
leachate generation. An impermeable layer of synthetic
material placed over the final 1lift of refuse will prohibit
infiltration of most precipitation. Placement of a thick
layer of soil over the synthetic cover will provide a base
for future landscaping and will also allow moisture retention.
Landscaping with a high consumptive water use will also aid
in decreasina infiltration through the top cover.
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Another operational technique for final cover is for an
increase in the top slope of the site. This increased slope
will result in a greater rate of runoff to adjacent surface
water drainages. Top slopes of approximately 3 percent are
adequate for most drainage and are aesthetically pleasing as
well. Greater slopes of up to 10 to 15 percent could be
designed to rapidly drain surface water into drainage swales
lined with half-round culvert pipe. The drainage could then
be conveyed away from the site.

c. Operational Techniques

Several techniques can he employed during filling of the
landfill that will either minimize leachate generation or
tend to minimize the total escape of leachate from the
completed site.

One technique addresses daily cover. Studies and experience

at operating landfills have indicated that daily cover is

not necessary for shredded refuse. The cover is primarily

for aesthetic reasons. For this site, if an impermeable

daily cover were used, a small reduction in leachate generation
could be expected.

It is important that the daily refuse cells be placed and
compacted in layers sloping from the outer edges of the site
toward the middle. This will tend to create horizontal
layering within the site and direct the flow of any rainwater
that may percolate through the site toward the middle. The
water will move laterally to the center of the site, down
through the refuse and may then he collected in the leachate
collection system,

d. Leakage Through Liner

The design approach chosen for the Durham Pits site is to
line the landfill with an impermeable synthetic membrane to
contain all generated leachate. However, small holes may
develop during construction and placement of the liner. The
estimated seepaqge ra§§ through a typical installed synthetic
membrane is about 10 inches per day at 20 feet of head.
This value i§ bhased on actual measured losses after 1 year
of service,=- The calculated seepage rate at the Durham site
is 0,1 gallons per minute, using site parameters of 70 acres
surface area and 1.0 foot maximum depth of leachate. The
0.1 gallons per minute seepage is an average value. Maximum
worst case values should not exceed 1 gallon per minute

(10 times greater).

l/Kays, W. B., 1978, Construction of Linings for Reservoirs,

Tanks, and Pollution Control Facilities, John Wiley & Sons,
p. 213.
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Upward leakaqge of ground water into the landfill may also
occur where the bottom liner is below the maximum ground-water
table elevation. However, this small volume of leakage

(less than 1 gpm) can easily be controlled by the leachate
collection/drainage system described earlier in this report.

C. GENERATION VOLUMES

1. WATER BALANCE

Leachate containing suspended and dissolved materials as a
result of contact with the disposed solid waste is generated
in all sanitary landfills. A reasonable estimate of leachate
quantity is needed in order to evaluate collection, treatment,
and discharge capacity.

To assist in determining infiltration and evapotranspiration
quantities, a water balance was constructed for the Durham
Pits site, incorporating:

® Average monthly precipitation
° Average monthly potential evapotranspiration
® Average monthly actual transpiration (assuming

3-inch water soil capacity)

A total site precipitation of approximately 42.1 inches per
year is realized, of which approximately 14.4 inches per
year are estimated to bhe lost to evapotranspiration. The
water balance for the Portland area indicated that:

® On the average, excess potential evapotranspiration
capacity exists (above that which can he drawn
from soil moisture utilization) from approximately
mid-May through mid-September.

° On the average, from mid-November through mid-May,
a water surplus will exist and excess rainfall
that does not become surface runoff or evapotrans—
pirate will infiltrate and may produce leachate.

2. MAXIMUM LEACHATE QUANTITY

Several assumptions must be made in calculating the potential
leachate guantity generated at the Durham site. The most
conservative (worst case) assumptions yield the upper limit
for leachate quantity.
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The maximum potential volume of leachate generated by precipi-
tation recharge at the Durham site was calculated by the

water balance method to equal 53 million gallons per year,

or about 100 gallons per minute. Table III-1 summarizes

these calculations. The form of the water balance equation
used is:

Leachate Volume = Precipitation - Evapotranspiration

Runoff was assumed to be negligible from the fill cover. A
synthetic top cover was not included; hence, precipitation
that does not evapotranspirate will infiltrate the refuse.

Soil moisture-~holding capacity was also taken to be negligible,
assuming the £ill will reach a quasi-steady state after
operations begin. These assumptions are conservative in

that they tend to yield leachate volumes that are maximums.

The maximum height that leachate will stand above the bottom
of the pit is 7.7 feet. This "worst case" value assumes no
leachate is collected during the year, and porosity (or void
spaces) of the fill eqguals 30 percent.

3. EXPECTED LEACHATE QUANTITY

The conceptual leachate control system should prevent the
generation of significant quantities of leachate within the
site. The assumptions used to calculate the expected leachate
quantity are:

° Runoff from the top cover to adjacent surface
drainages is assumed to be 98 percent, due to the
impermeable top cover,

® Soil moisture~holding capacity was assumed to
equal 4 inches of water,

e Field capacity of the refuse was assumed to equal
50 percent,

Based on these assumptions, potential leachate volume due to
recharge by precipitation is calculated to equal about
020,000 gallons per year or about 2 gallons per minute.

The site life will be determined in later tasks. If the
site can be completed and the top cover placed bhefore the
refuse reaches field capacity, leachate aeneration from
precipitation recharge may not occur. The specifics of site
life and placing final cover should be investigated in more
detail during preliminary design.
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With the top cover and the leachate collection underdrain

system, maximum height of leachate in the site should never
exceed 1 foot.

D. GROUND-WATER IMPACT

Figure III-5 is a simplified diagrammatic representation
showing how the small amount of leachate that may escape the
landfill will move through the subsurface and ultimately
discharge to the Tualatin River and Panno Creek. The areal
extent of potential impact is shown on Figure II-1.

The estimated volume of leachate leakage to ground water
ranges from 1 to 0.1 gallon per minute. The leachate will
probably mix with the upper 50 feet of ground-water flow
beneath the site. The estimated flow in this zone is 154
gallons per minute, therefore yielding dilution ratios of
1:154 to 1:1,540. This means the diluted concentration of any
leachate component in ground water will be 0.6 to 0.06 percent
of its undiluted concentration.

In addition to pure dilution, many of the leachate constituents
will be attenuated by various mechanisms. Table III-2
summarizes the susceptibility of leachate components to
attenuation.

The magnitude of attenuation cannot be quantified for the
Durham site without extensive laboratory column tests using
site materials and leachate of the quality expected to be
generated at the site.
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IV. RECOMMENDATIONS AND RISKS

This report discussed the geotechnical, hydrogeological, and
solid waste aspects of developing the Durham Pits site for
sanitary landfill. The objective of this study was to
determine if there is a technically feasibile method by
which the Durham site can be used for sanitary landfill,
taking into account leachate impact and control.

The determination of acceptability of any given site will
have to be based upon relative risks and benefits. WNo major
construction project is free of risk. The same is true with
construction of a new sanitary landfill. The best technical
solutions and construction methods are subject to risk.

The Durham site is technically feasible for sanitary landfill
use, within certain levels of risk. The final determination
of acceptability should be made by decision makers sensitive
to the social and political concerns of the community, in
full awareness of the technical solutions and resultant
risks.

The recommendations outlined in this section present a
technically feasible solution to use of the Durham Pits for
sanitary landfill. The associated risks are also presented
for decision making.

A, RECOMMFRNDATIONS

The following actions, if implemented at the Durham site,
will reduce the risks of contamination of ground water by
leachate to the levels indicated at the end of this section.

1. All refuse delivered to the Durham site should be
shredded off-site prior to landfilling. TInprocessed
refuse should be prohibited from disposal at the
site.

2. The site design should include a bottom liner,
The bottom liner should be composed of an imperme-
able membrane such as polyvinyl chloride (PVC),
Hypalon, chlorinated polyethylene (CPE), or butyl
rubber., These types of materials have an elongation
of over 100 percent. They provide a flexible
liner that can be more easily installed. The
membrane will need to be covered with an appropriate
thickness of fine~textured earth cover, as well as
placed over a suitably prepared smooth surface, so
that heavy equipment can operate in the landfill
without a high risk of tearing the liner.
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7.

Membrane liner thicknesses of 20 mil are usually
used in landfills, but 30 mil thicknesses are
sometimes used where heat generation could bhe a
problem. Reinforced materials may be necessary in
critical areas, such as areas of bottom leachate
collection.

The site design should include a side liner. The

side liner should also be constructed of an impermeable

membrane such as PVC, Hypalon, CPE, or butyl

rubber and other. Side slopes of 3:1 or flatter,
where possible, will minimize stretching in unrein-
forced sheets of PVC of a length of 25 feet,.
Otherwise, a reinforced liner must be used to

obtain strength. The sides can be lined in sections
as cells of fill are constructed.

The site design should include a top cover. The
top cover should also be of an impermeable membrane,
which can then be covered with earth so that the
ground can be planted. This membrane will adjust
to differential settlement that may occur. The
cover should be crowned to a minimum slope of

3 percent so that the water runs off and is not
impounded on the membrane.

The site design should include a bottom leachate
collection system. The bottom leachate collection
drain system should be installed in a manner to
minimize ponding of leachate directly over the
liner. A method for achieving this goal includes
the use of perforated pipe to collect leachate,
sloped to transmit the leachate to a sump. A pump
would then periodically discharge the leachate to
a disposal area. The perforated pipe should be
covered with a gravel blanket to increase its
effectiveness. The bottom must be sloped to
direct leachate flow towards the collection drain
system and sump.

The possibility of the Lake Grove Water District
providing domestic water service to all residences
and businesses now using well water in the Durham
pits study area, should be investigated. This
would further minimize the risks of ground water
contamination to drinking water.

Piezometers should be installed around the perimeter

of the landfill operation to monitor ground-water
quality at the landfill boundaries.
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B. RISKS

The recommendations presented here outline a technically
feasible solution to use the Durham Pits for sanitary landfill.
This solution requires the use of impermeable membranes to
contain leachate. Membranes have been used in landfill
construction since 1970; however, their long-term field
durability (greater than 10 years) has not been determined.

Liners of natural or synthetic material are the best alternative
solution for areas where the site's natural soil or hydrogeology
is less than desirable. The technique depends on near total
containment, followed by collection and treatment of the
leachate. The containment must last in perpetuity to have

zero risk. However, there can be no absolute guarantee that

the membranes will not leak some leachate to ground water.

The existing conditions, potential leachate composition, and
expected liner performance have been evaluated. The estimated
volume of leachate leakage ranges from 0.1 to 1.0 gallons

per minute. The estimated qualitative impacts of leachate
contamination of ground water are summarized below.

1. Dilution due to mixing with native ground water
ranges from 1:86 to 1:860.

2, Dissolved species such as sodium, potassium,
chloride, sulfate, calcium, nitrate, and the heavy
metal anions such as chromate, selenium, borate,
and arsenic will increase in concentration in the
ground water,

3. Heavy metal cations in the leachate such as lead,
copper, zinc, cadmium, and iron will be attenuated
to some degree by various chemical mechanisms in
the aquifer.

4, Bacteria and viruses will be removed from the

leachate~enriched ground water after passing
through less than 100 feet of material.

1v-3



V. REFERENCES

Allison, I.S., 1933, New version of the Spokane flood:
Geol, Soc. America Bull, v, 44, no. 4, pp. 675-722,

Bretz, J. Harlan, 1925, The Spokane flood beyond the
channeled scablands: Jour. Geology, v. 33, no. 2,
pp. 97-115 and 236-59,

, 1928, Alternate hypothesis for channeled
scabland: Jour. Geology, v. 36, no. 3, pp. 193-223 and
312-41,

Casagrande, A., and R.R, Fadum, 1940, "Notes on Soil
Testing for Engineering Purposes," Harvard Univ, Grad.
School of Engineering, Publ. No. 8, 74 pp.

CH2M HILL, and Winzler and Kelly Water Laboratory,

June 1977, Humboldt County Solid Waste Resource Recovery
Study, East Hamilton Solid Waste Reduction Unit, Hamilton,
Ontario, Canada.

Kays, W. B., 1978, Construction of Linings for Reservoirs,
Tanks, and Pollution Control Facilities, John Wiley
and Sons.

Reinhardt and Ham, 1973, Final Report on a Milling
Project at Madison, Wisconsin, between 1966 and 1972,

Tchobanoglous, George, Hilary Theisen, and Rolf Eliassen,
1977, Solid Wstes: Engineering Principles and Management
Issues, McGraw-Hill, Inc.

Trimble, D.E., 1963, Geology of Portland, Oregon, and
adjacent areas: U.S. Geol, Survey Bull, 1119,



APPENDIX A

SCOPE OF SERVICES



APPENDIX A
SCOPE OF SERVICES
FOR THE
METROPOLITAN SERVICFE DISTRICT'S
| FEASIBILITY REPORTS FOR POTENTIAL SANITARY LANDFILLS

DURHAM SITE

PHASE I - SITING ISSUES

TASK 1, LEACHATE: IMPACT AND CONTROL

Work on this task will include:

Analyze existing geologic, hydrologic, and topographic
data.

Analyze existing recent subsurface investigations,
including soils, ground water, and geology, for other
sites in the vicinity of the Durham site.

Analyze existing climatological data as to wind character-
istics and rainfall, including intensity-duration
characteristics for 5-, 10-, 25~, and 100-year storms.

Analyze drainage characteristics.

Analyze ground and surface water pollution potential,
using existing water quality data and projected leachate
quality and quantity, including leachate from boiler
ash,

This information, combined with the geotechnical information
obtained from the subsurface exploration discussed below,
will be used to determine depth to aquifers, direction of
flow, local users, and possible impacts of contamination by
leachate. The analyses and conclusions will be detailed in
a short technical memorandum.

A surface drainage plan will be prepared indicating natural
drainages, proposed drainages during filling operations, and
final surface drainage system.



A comprehensive geotechnical investigation of the Durham
site will be completed. A three-phase field investigation
will be undertaken, as follows:

1. Review of available soils and geologic data for
the Durham area and a cursory field inspection by
a geotechnical engineer.

2. Backhoe test pits to identify bottom conditions in
the pit areas.

3. PDrilling and sampling to determine subsurface
hydrogeologic conditions.

Following these investigations, a laboratory testing program
would be completed to determine material parameters such as
strength, permeability, consolidation, and compaction. The
laboratory data and field investigations will be summarized
in a geotechnical design memorandum, including settlement,
seepage rates, and material balance. Selected soils boring
will be installed to allow ground water sampling.

An analysis of possible leachate control alternatives wil be
completed and include specific features of site design and
operation that act in concert to control total leachate
escape from the site, These considerations will include:

o shredding of refuse

o Type of final cover material and slope

o Leachage collection underdrains

o Ground water barrier system under site to prohibit

ground water intrusion

o Type of site liner, including synthetic materials,
admix liners, or a combination of these

o Alternative methods of compacting and placing of
refuse during wet and dry periods to minimize
leachate generation

All these methods will be evaluated for effectiveness by
considering the impact on the local site ground and surface
water hydrology. The analyses and recommendations will be
detailed in a technical memorandum. A recommendation will
be made regarding the suitability of the NDurham site for
sanitary landfill operations considering potential leachate
impact.
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WELL INVENTORY



OWNER/TENANT
ADDRESS

Resident
7420 S.W. Durham Road
Tigard, Oreqgon 97223

Resident

15930 s.w., 74th
Tigard, Oregon 97223
John Bowles
15575 S.W. 74th
Tigard, Oregon 97223
Resident

7325 S.W. Fanno Creek
Tigard, Oregon 97223

The Beebe Company

16075 S.W, Upper Boones
Ferry Road

Tigard, Oregon 97223

Leane Eastas Tank Lines

7380 S.W. Bridgeport Road

Tigard, Oreqon 97223
Le Rose Mobile Park
18040 S.W. Lower Boones
Ferry Road
Tigard, Oregon 97223

Resident

18230 S,W. Boones Ferry Road

Tigard, Oregon 97223
Mr. Schogren

6625 S,W. Jean
Tigard, Oregon 97223

Resident

7055 S.W. McEvan
Tigard, Oregon 97223
Mrs. Nelson

6956 S.W. Childs

Tigard, Oregon 97223

Resident

16935 5.W. Upper Boones
Ferry Poad

Tigard, Oregon 97223

No Measurement

Mr, Ed Huebotter
16870 S.W. Upper Boones
Ferry Road

Tigard, Oregon 97223

Resident

17015 $.W. Upper Boones
Ferry Road

Tigard, Oregon 97223

No Measurement

Henry Russell
7920 S5.W. Ellman

Tigard, Oregon 97223
Jack E. Smith

1589S 5.W., 72nd
Tigard, Cregon 97223

E. P, Hale
17650 $.W, Meridian
Tiqard, Oregon 97223

Mr. Lauterbach
8300 8.W. Petars
Tigard, Oregon 97223

INVENTORY OF WELLS USED IN WATER LEVEL SURVEY

LAND SURFACE

WATER TABLE

INVENTORY DEPTH TO WATER ELEVATE?N ELEVATION
NUMBER DATE MEASURED (ft) (ft) = {ft, above MSL)
A 7/31/79 9 132 123.0
B 7/31/79 10.0 143 133.5
c 7/31/79 30.5 146 115.5
{pumping) (pumping)

D 7/31/79 4.5 145 140.5
E 7/31/79 at surface 142.5 142.5
F 7/31/79 85.5 195 109.5
G 7/31/79 69 178 109.0
H 7/31/79 56 165 109.0
I 7/31/79 61.5 178.5 117.0
J 7/31/79 59 170.5 111.5
K 7/31/79 21.5 130 108.5
L 7/31/79 74 184 110

M 7/31/79

N 7/31779 70 182.5 112.5
o] 7/31/79 »75 191.5 <116.5

{no watex)

Q 7731779 95 198 103.0
R 7731779 5.5 149 143.5
8 7/31/79 22 164 142

T 7/31779 96.5 200 103.5



LAND SURFACE

WATER TABLE

OWNER/TENANT INVENTORY DEPTH TO WATER ELEVATIOg/ ELEVATION
ADDRESS NUMBER DATE MEASURED {£t) {£t) = {ft. above MSL)
Resident U 8/1/79 7 t156 +149
15835 S.W. Upper Boones
Ferry Road
Tigard, Oregon 97223
Connie's Market v 8/1/79 16.5 154 137,5
S.W. 72nd and Boones
Ferry Road
Tigard, Oregon 97223
No Measurement W 8/1/79
Mr. Haines X 8/1/79 55 167.5 112.5
16515 S.W. Upper Boones
Ferry Road
Tigard, Oregon 97223
Mr., Lows Y 8/1/79 26 140 114
16555 S.W. Upper Boones
Ferry Road
Tigard, Oregon 97223
Mrs., Bowles 2 8/1/79 61 167.5 106.5
16605 S.W. Upper Boones
Ferry Road
Tigard, Oregon 97223
Mr. Martinesi Al 8/1/79 70.5 180.5 110
16790 S.W. Upper Boones
Ferry Road
Tigard, Oregon 97223
W. Dale A2 8/1/79 55 168.5 113.5
16650 5.W. Upper Boones
Perry Road
Tigard, Oregon 97223
Mr. Sittel a3 8/1/79 62.5 167 104.5
16520 S.W. Upper Boones {pumping) {pumping)
Ferry Road
Tigard, Oregon 97223
Resident A4 8/1/79 85 194 109
7760 5.W. Ellman
Tigard, Oregon 97223
Mr. Lawson AS 8/1/79 75.5 185 109.5
17995 S.W., Upper Boones
Ferry Road
Tigard, Oregon 97223
B. Stark A6 8/1/79 81.5 190.5 109
8100 S.W. Peters Road
Tigard, Oregon 97223
Hangock Lumber Company A7 8/1/79 62.5 178.5 116
17990 S.W. McEwan
Tigard, Oregon 97223
Joe Barker A8 8/1/79 103 178 75
6727 S.W. Bridgeport Road (pumping) {pumping)
Tigard, Oregon 97223
CH2M HILL b
Test Borings 81 9/4/79 32.5 146,272/ 113,8
B2 9/4/79 6.7 124,898/ 118.2
B3 9/4/79 8.4 126.162/ 117.8
B4 9/4/79 29.0 166,318/ 137.3

i/Land Surface Elevation estimated from City of Tigard 1 inch to
100 feet topographic maps.

E/Tcp of casing as surveyed by CH2M HILL.



OREGON DEPARTMENT OF WATER RESOURCES
WATER WELL REPORTS



E TO WATER WELL T’é“\ OBm %
Norie The original and {irs Jcopyul % 3 ‘! : :v ER WELL REPORT i
of this report are n&tﬁ ;
thed with the 3\ 1 () / ° 197 STATE OF OREGON State Well No. 2 [h Wi ’3

STATE ENGINEER, SALEM, OREGQN matm R Please type or print)
within 30 days from ﬁmi CEN T TER yp
of well completion, '—ALE-I‘A oyl APo not write above this line)

State Permit No,

) OWNER: (10) LOCATION OF WELL:
Name Charles Dean County Washinsgton Driller's well number
Address 10085 S, W, Hazelbrook Rd., Tizerd, Ore| % MSection 13w 25 g LW yy
R e S s Bearing and distance from_section or subdivision corner
(2) TYPE OF WORK (check):
New Well ?5 Deepening ) Reconditioning 0} Abandon J
If abandonment, describe material and procedure in Item 12. » (11) WATER LEVEL: Completed well.
(3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at which water was first found 25 1t
g::;;:y g i‘;’t‘:;n 8 Domestic [5 Industrial [J Municipal [J | Static level ) ft. below Jand surface. Date ] Q-]15-771
P‘ug O Bored {3 Irrigation [J Test Well [ Other 0 Artesian pressure Ibs. per square inch. Date
) CASING STALLED:
\ ) IN 0 Threaded [ Welded 5 (12) WELL LOG: Diameter of well below casing .. 6"
Ll .
45" Diam, from ... 1 to L 60 ....... ft. Gage .25 .. Depth drilled 600 f#t. Depth of completed well 600 ‘.
" Diam. from ..M. ... ft to e It Gage LN
. Formation: Describe color, texture, grain size and structure of materials;
-7 Diam. from o L0 i . GBBE eiewes | and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each changce in
PERFORATIONS: Perforated? K Yes [ No. position of Static Water Level and indicate principal watev-.bea'rmg strata.
Type of perforator used Cuttins torca MATERIAL From To SWL
Size of perforations 1/4 in by 12 in, Torsoil~Browm 8] )
I 0‘ .o PETfoOrations from 550 1. to boo 1. |Clav~-Brown 3 25
o PEHOrALiONS £EOM e seoee B 40 s #. |Clav~-Br-Sandy-lWiater seep 25 |60 25
.. perforations from #.t0 gt | Clav-Blue 60 37
. Cilav-3rown 87 o0
"\ SCREENS: Well screen installed? [J Yes P No Clav-0rav o0 105
wfacturer's Name ... el e e s . | Clav=3rowa 105 [150
o . Model No. e 1 G vy =Gray 150 [195
. Slot size ... Set from . JESTUOOINES & S 1 JUIUNINRNURRI 4 3 Clpv-—Blue 1.95 :")OO
Siot size . ... . Set from . . . ... ft. to .. ... e I 1 Clav-Tan Z00 350
Cley-Gray 360 {390
y . Drawdown is amount water level is = -
(8) WELL TESTS: Towered below static level Clav=Brown 300 495
Was a pump test made? [J] Yes %] No If yes, by whom? QlEV-Blue—ROCk seams-Blk 14'95 510
Yield; gal./min. with ft._drawdown after nrs. | Clav-Br-Roc!: geamg-Blk-Watex $10[582
A"+ rotary 30 Total 2 ~ |Irace - -~
Rl " 15 100 . 2 . | Eock-Blk-iiater 582 1600 5
Bailer test gal./min. with ft. drawdown after hrs.
Artesian flow €p.m.
_rature of water Depth artesian flow encountered ............ #t. | Work started 10-~11 19 71 ‘Completed 10-13 19 71
w— St \
10-1k 1
(9) CONSTRUCTION: Date well drilling machine moved off of well 157
Well seal—Material used Bgntonite-cement grout = Drill’;‘ug M“lllﬁm‘ Opera:or'lt ?;rﬁfécutlon: s
his well was constructed under my direct supervision.
Well sealed from land surface to . V4 S SR ft. | Materials used and informati eported above are true to my
Diameter of well bore to bottom of seal . 9 best knowledge and beligf,
Diameter of well bare below seal ......Q...... [Sigmﬁg ate 1027 , 1971
Number of sacks of cement used in well seal . sacks . . , 277
Number of sacks of benjonite used in weil seal . sxcks Drilling Machine Operator's License NO. .voeenn 0 iieniorinn s
Brand name of bentonite ... I*Q'C Q &.1.
ame of bentonlte ion Water Well Contractor’s Certification:
Number of pounds of bentonite per 100 gallom
of water 1bs./100 gal This well was drilled under my jurisdiction and this report is
R oo - 1b3./100 gals. | yrye 1o the best of my knowledge and belief.
& drive shoe used? D Yes E No Pluns - Slze: Jocatlon ... ft. o S & M Drilling & Supw2ly
._any sirata contaln unusable water? D__\(el ¥ No - (p.‘,,o,,, fieem or mmo"“m) o
; Rt. 1 Box 31, Canrby, Ore, 9101
Type of water? depth of strata AdAress ....lenllulieiin ) e
Method of xealing strata off I s e - e | [S1gn W
Was well gravel packed? () Yes (XNo  Sive of gravel: . .. . o ) STIWSer Well Contragtor) e
Grave) placed £rom oo o M 0 o B Contractor’s License No, 520 ... Date 10"27 v ey ?91

(use ADDITIONAL SNEETS 1F NECESSARY) AR ]



NOTICE TO WA'TER WELL CO
The original and first ¢

of this report are to bt E e E , v
filed with the OCT 2 6 1970

A ithin 3 daye trom HOMMA T E

of well completion. GAL &6 gc’_‘!N BE R write above wis tine)

R WELL REPORT

'ATE OF OREGON B LAD
(Please type or print) {

-
9\ State Well No ‘23/ c}.L‘J ) 3

State Permit NO. . v

M
OWNER
Name _,(U'.,.c. Jl - 9" "/""’7 Wil
Address 17565 »J‘JCr: Boore Desray Jpad  Dizoad, o
(2) TYPE OF WORK (check):
New Well ﬁ Deepening ) Reconditioning [} Abandon {0)

1{ abandonment, describe material and procedure in Item 12,

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

gggzy g ?::&e: B Domestic §3 Industrial [J Municipal [

Dug {1 Bored [J Irrigation [0 Test Well [J Other .}

/\ CASING INSTALLED: Threaded (] Welded )

K . 6 ...... ” Diam, from 0 1. to ... g / .......... ft, Gage L'mil
* Diam. from 1t. to ft. Gage ...ccere v
" Diam, from ft. to ft. Gage

(10) LOCAT]ON OF WELL:

County JG!}/} oy Driller's well number

Po M W ,.Sec.tio_r,l. 13w 25 1Y ww
Bearing and distance from section or subdivision corner _
(11) WATER LEVEL: Completed well.
Depth at which water was first found on 1.
Static level “n ft. below land surface. Date /':""'7-/0
Slatle 1€ / A
Artesian pressure 1bs, per square inch. Date
(12) WELL LOG: Diameter of well below casing . §... ...
Depth drilled 1Ny 1t. Depth of completed well 10% 1t.

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

Diameter of well bore below seal ... N,
Number of sacks of cement used in well seal ... .
Number of sacks of bentonite used in well seal ...
Brand name of bentonite ... Neti anad
Number of pounds of bentonite per 160 gallons
of water 50
Whag a drive shoe used? [] Yes X No Plugs ...
any strata contain unusable water? [J Yes [ No

.. 1bs./100 gals.
Slize: locatlon ... ft.

AYpe of water?
Method of sealing strata off

depth of strata

Was well gravel packed? [) Yes g No

Slze of gravel: .............

Gravel placed rom ..o iniccnsrinen . 0 O { 5

£) PERFORATIONS: Perforated? £ Yes {J No.
é e of perforator used ,té,/tcz'z MATERIAL From To SWL
Size of perforations ,/S by 6 in e cosl 0 2
:: v pETfOrations £rom ... En t to . dC5 Brnmz clay 2 5
... perforations from 1t. SGJ'L(’{ ,C.'i(/. éfVaL'Glt’. 6 Q/
perforations from . st | Pea craned aul couwrae blun vzt QI 10F
)] SCREENS: Well screen installed? [J Yes [ No
ufacturer’s Name ... .
e ... ceovmee e MOGEY NOG e o
Diam, . ........ Slot sjze ... . Set from ... .. 1t, to . ft
Diam. ... .. Slot size . . Set from ... . ft. to . ... ft
(8) WELL TESTS:  Rrawdqun is amount water level is —
Was a pump test made? [ Yes !Q No If yes, by whom?
Yield; gal./min, with ft. drawdown after hrs,
" " " "
A v " -~
‘gg—g'l{:r test ,0 gal./min, with ,5 ft. drawdown after / hrs.
X5k
Artesian flow g€.p.m. .
:remperature of water Depth artesian flow encountered ... - 4. | Work started [N="=70 19 Completed I’).. - 70 19
CONSTRUCTION: Date well drilling machine moved off of well ¢ O 19
Well seal—Material used ... K&vaoig"/j& Drilling Machine Operator's Certification: ) o
Well sealed from land surface 10 ......... 60 Materials weed and information reories above are true o my
Diameter of well bore to bottom of seal y — (S J— in,

best knowledge aW 7 )
~ 14
[SIgHEd]%r ng Machine (;;CJ::\::;)N - Date /0 /7 19

Drilling Machine Operator’s License No. ..054.

Water Well Contractor’s Certitication:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.
Name ..xclph. luzies, J’/,Ufu Coa
(Penon, llrm or corporation) {Type or print)

Address idte | Box 1d] It Liboso, ore,

...... 2o i %7»‘"”\

(W-(er Well Contractor)

PR A vy 1820

[Signed] ...

Contractor's License No. .- 2”(7 - Date

(USE ADDITIONAL SHEETS IF NECESSARY)

SPA3S4-110



NOTICE TO WATER WELL CONTRACTOR
The orlginal and tirst copy
of this report are to be
filed with the
STATE ENGINEER, SALEM 10, OREGON
within 30 days from the date
of well completion.

. ;- . R

C e T
‘]4 8 EI %
SR RPN

. “ e~ a4 e 200
WAT LL REP S LIED
ER WE ORT . . State Well No, 2/,0)'—,3 .........
BTATE OF OREGON

(Please type or print)

State Permit No. ...

S R:/Q (S, Fe

(11) WELL TESTS: Drawdown is amount water level is

lowered below static level

Was a pump test made? [J Yes D{ No If yes, by whom”
X

- 7
Address 2 0 08 A7 (Crmiiedl s &2 A i Yield: gal./min. with ft. drawdown after hrs.

AY - " ” " 4
R ET LA A L '

" " L1 "
(2) LQ‘CATIO -OF WELL: Baller test /) gal./min, with ¢ ft. drawdowa after .. hrs,
county /¢ ‘A A 170 w4 ¢ Driller's well number
AALL.,

A

% Vi Section # 2 o~ T,

2SS R/ WM

Bearing and distance from section or subdivision corner

“/'[]“‘ ?‘f "‘:“".'C”:‘-*"'ﬁ‘

Artesian flow g.p.m. Date

Temperature of water 2 A was a chemical analysis made? [J _‘a’ggANg

(12) WELL LOG: Diameter of well below casing 5

Gn‘- )

(3) TYPE OF WORK (check):

( v Well X Deepening [ Reconditloning [

abandonment, describe material and procedure in Item 12,

Abandon [

Depth drilled C7 ¥ ft. Depth of completed well 7 % 1t.
[d

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

MATERIAL

7\ _I\K /\:“ch(f(‘. j

"\_A'JAJ *ktj =1 ‘/.../..

(4) PROPOSED USE (check):
Domestic [4_Industrial [J Municipal [J
Irrigation [J Test Well O Other O

Rotary [J

Cable g
Dug

(5) TYPE OF WELL:

Driven [0
Jetted [
Bored (3

(6) CASING INSTALLED:  Threaded O Weldedﬁ‘\

| ,aW,A#;If/J‘”

e e

HP

’l)pl oy pm.n b

Al ,L// /Z PR

..... f__ * Diam, £rom oo £t 10 . SF M. 2t Gage 4 S .
. Diam. from . . Gage
* Diam. from ... [ €.2:- . SR e —— [N S
(7) PERFORATIONS: Perforated? [J Yes JX No e —
Type of perforator used . . R
Size of perforations in_by in. I R S P S
... perforations from ... .....ooweon B 80 e £ P I

................................ perforations {from .. . ft. to ..

- . perforations from .. LIt to e e+ et Aottt ooy e e e o] 8 e b
( L . perforations from .. o ftoto L. . 1t

erresranees PETTOrAtIONs from oo, 610 e B

(8). SCREENS: Well screen installed? [J Yes/q' No

Manufacturer's Name .
g I Model NO. . e oo, )

2N, cinirireee SIOL E1Z€ e v Set 1rom .o £ 10 e £E VJ;;;:“:;“’M - " {/. p——_ . 5 _;;:Z,[

Diam, ..o Slot size ... Set from ... . ... It. to . £ Date well drilling machine moved off of well { / 4 o _,‘_IQ.(J
Well seal—Material used in scal . ’ ‘L af /' " v | Manufacturer's Name ...

Depth 025681 cocvrmom & i 1. Was a pncker used? .5 ' 2 (' R B A

Diameter of well bore to bottom of seal ... /;J' wenee AR

Were any loose strata cemented oft? J Yes )X\No Depth Waler Well Contractor's Certification:

Was a drive shoe \ucd?}t\(es 0 No This well was drilled under my jurisdiction and this rcport is
Was well gravel packed? [J Yes }ﬂ No Size of FrAVEl: ....ooveninn, | tFUC 10 the lusst o‘f my knowledgo and b”“'-f

Gravel placed from ... cus. fh 10 . e 2E, NAME . k'A [ / SUR

™ any sirata contain unusable water? [J Yes ANO i "7"" , furel G °°"’°"

= of water? ____Depth of strata Address ./\.[ ..

Method of sealing strata off e o S sz Drilling Machine Operator's License No. .m0 / /
(10) WATER LEVELS: y % /,,/,7’:“ ,7 A

Btatfc level ""6“ A ft. below land surface Date ; Z [Signed] = (/ """"" Sred ot Cummun L
Artesian pressure 1bs. per square inch Date

Contractor’s License No. 2 /(/7 Date . (,( . L 18 ( [

(USE ADDITIONAL SHEETS IF NECESSARY)



UKL L

g‘}c“oﬂ‘gma‘lihn?ge VY LAAMAY VTV asmsna .. A ——— »

plieate w 111 S/
STATE ENGINEER, STATE OF OREGON P o AW VR
(1) OWNER: (10) WELL TESTS: .ﬁ;
Name J.E.Reid e R
— as a pump test made? [J Yes (XNo If yes, by whom?
A = Rt 1 Bx 290,Tigard,Oregon Yield: gal./min, with 1t. draw down after hrs

{(xy LOCATION OF WELL:

County L{) f?,& /)l Owner's number, it any— /\/6"7 &

R. F. D. or Street No. A4, //) Pox 296 “77530D 0k & .

Bearing and distance from section or subdivision corner £ N N =4 A

AN iS1ad et Ehe SO Grnér o Hile AEZL

Li N pv2eTlon 13 TrienSH (P 2

[ o~—

\‘n{"nN} P ReE I WESY

(3) TYPE OF WORK (check):

New well [>,] Deepening O Reconditioning O Abandon (]

abandonment, describe material and procedure in Item 11,

(4) PROPOSED USE (check):

(5) EQUIPMENT:

Domestic ¥ Industriai [J Municipal O3 Rotary ]
R Cable 2¥
Irrigation {1 Test Well ] Other 0 Dug Well 0
"‘) CASING INSTALLED: if gravel packed
areaded O Welded [
Gage
. or | Diameter from to
FROM 1t. to ft. Diam. Wall| of Bore 1t it.

“Q " 65 " 6 " e 220 no " "

fSrne and size of shoe or wWoll Ting BLteeY]| size of Gravels

ribe joint

(1) PERFORATIONS:

Type of perforator used

SIZE of perforations 1 in., length, by /18 in,
FROM ft. to f®. pert per foot No. of rows
" 32 " 34 " 8 " " " l "o "
[ 53 " 36 " 8 " " " 1 * "» "
SCREENS:

Give Manufacturer's Name, Mode! No. and Size

none

" " ”" "

Arteslan flow ........ e &M,

Shut-in pressure .. ... 1b8, per square inch,
Baller test ... %G ... g.p.m. with A‘Otal ft, drawdown
Temperature of water Was a chemical analysis made? J Yes { No

Was electric log made of well? [ Yes (3o

(11) WELL LOG:

Diameter of well, ..o inches,
Total depth 155 1t, Depth of completed wel 100 ft.
Formation: Describe by color, character, size of ‘material and structure, and

show thickness of aquifers and the kind and nature of the material in ecch
stratum penetrated, with at least one entry for each change of formation.

1t. to 1t,
Q" 10~ Trt & Clay
10 " 316 " MNirty Cravel
16 © 23 " 3Brawn Siit 2 Sand
28 " 34 " (ravele-Tater -

34 " 39 "Coarse Send & Gravel-?fM
39 " 80 " Blue Clay

" " a
"About 1 G . P.M,.but N .G
_&5___1.55_..,_..; ': Blue Clay na watar,

.+) CONSTRUCTION:

‘Was a surlace sanitory seal provided?Xs Yes 73 N¢ To what depth 22!t.

Were any siraia scaled against nollution? Bl Yes rRARA Ground elevailon at weli site ... 2 ¢.. 2Q0. .. Zeet abcve mean sea level,
It yes, note depth of sirata Work storted 18 ¢ 1
FROM i wSurface Watey ork saried _Noy 85 Compled NOV 18 255
" " " Well Drilier’s Statements:
This well was drilled under my jurisdiction snd this report is
METHOD OF SEALING true to the best of my knowledge and belief.

(9) WATER LEVELS:

Dépth at which water was first found ) 25 1t
" ding level before perforating R X AKX 1t
v.ending level after perforating 23 ¢t

by:
Owner

NAME Bteinman Bros, v
(Person, tirm, or corporation) (Typed or printed)

Address 8332,8,F,16th.Ave,Portland.Ore,
Driller's wellnumber, , 4355

(Signed] Q’M@/}{my -

Licenge No, i Dltednmik 4 — 19.9.9




NOTICE TO WATER WELL CONTRACTOR
The original and first copy
of thig report are to be
flled with the
STATE ENGINEER, SALEM 10, OREGON
within 30 days from the date
of well completion.

WATER WELL REPORT

STATE OF OREGON
(Please type or print)

e

State Well No, ’2//’"’/"/3‘

State Permit No. ..

(1) OWNER: (11) WELL TESTS:  Dramdoyn ts amount water evel i
Name #ll.i)n(/b- 0 7)_'-;" 1952 S Was a pump test made? [] Yes fil No If yes, by whom?
Address Ly opn S,/ P Nr"“ ,(’tj Yield: gal./min. with ft, drawdown after hrs
Tirere 2T, e, N " " "
7 " " " "
(2) LOCATION OF WELL: Baflertest /¢~ gal/min, with _9 ft, drawdown after (2 hrs.
County ,?{/ Driller's well number Artesian flow epm. Date i
S ("/’ 2] Y4 Section /j S S R/ K/ WM. |, <+ 1¢Was a chemical analysis made? (] Yes [3 No

Bearing and distance from section or subdlvision corner

Temperature of water

-
(12) WELL LOG:  piameter of well below casing . 6 eever s oo
Depth drilled  // 7 f1. Depth of completed well / / 7 £t

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

= MATERIAL FROM TO
(3) TYPE OF WORK (check): T 7 o T &

Tew Well E\" Deepening 0 Reconditioning [0 Abandon [ £/ b o . 2 2"
aterial and procedure in Item 12, . 7 G T

abandonment, describe mate: P J‘ - x‘ ) ( ?2 12,(;
(4) PROPOSED USE (check): | (5) TYPE OF WELL: fgren Lo e Lol
Domestic [2 Industrial O Municipal [J g:&:y E ?:tlt‘;e; g AP S | 21 cee iy
Irrigation [J Test Well [] Other 0 Dug T Bored [ 7
(6). CASING INSTALLED:  Threaded [] Welded OJ

é ..~ Diam, from 4 £t to ... L0 ft. Gage /7”

...” Diam, from 1t, to 1L, GAge ..iriririiinns
" Diam. from 1. to . Gage ..ociciinne
(7) PERFORATIONS: Perforated? [ Yes & No L
T_-"_PE,“ perforator used
Size_of perforations in_by in.__ W et e st s e RURSRS NE—
e cnrirmernenee. PEPLOTAHONS LPOM i T 0 v 1. o
.. perforations from ft. to 1,
.. perforations from ft. to £¢.
o pTforations from ft. to 1®t.
[ ecststasaser perforations from ... rarerentseimsecssnre 1, t‘o ................................ 1t.
{(8) SCREENS: Well screen installed? [) Yes g No
Manufacturer's Name
~ope Model NO. .. cseremcnssmumessssines:

AM, evieesrer S0t B12€ wrrririinnne Set from ft. to Work started Sode] a.b 19( 3 Completed Py /[ 1965
DIAM, rnrirrsvanse . Slot size .. Set from ... . It to L Date wcnggulint?m;chine moved off of well 3:4; i . 15 (:_;
(9) CONSTRUCTION: (13) PUMP:

Well seal—Material used in seal ... 'I“U‘-I s e | Manufacturer's Name
Depth of seal -n-lc.. ft. Was a packer used? ..M ... TYPEL wrrrcvenrisrens v LCHP.
Diarneter of well bore to bottom of seal ....d.l.......... In.

Were any loose strata cemented off? T} Yes ﬂNo
‘Was a drive shoe used? p{ Yes [] No

Was well gravel packed? [] Yes i No Size of gravel: ........cvvemanns
1. to ... It,

Depth

Gravel placed from

'd any strata contain unusable water? [ Yes E No

ype of water? Depth of strata

Method of sealing strata off

e R TR

(1) WATER LEVELS:
Static devel A€ 1. below 1and surface Date
Artesian pressure Ibs. per square inch Date

Water Well Contractor's Certification:

This well was drilled under my jurisdiclion and this report is
true to the best of my knowledge and belief.
L, ¥,

NAME ﬁ/‘L/)/{/ ..... TvanERNELL DR

er:on firm or corporatibnt (Type or print) 7

Address /Z[ SNk Mok N d CLShoRe..

Drilling Machine Operator s License No. ... .3 / / rveien e aten

(Signed] .25 ﬁ'/ ” / I T S
Wetl Comnctcra
Contractor's License No., l"’ ..... Date ........ R §: N

(USE ADRITIONAL SHEETS IF NECESSARY)



File Original and
First Copy with the
STATE ENGINEER,
SALEM, OREGON

WATER WELL REPORT
STATE OF OREGON

"B;-/
os///fé -

State Well No. .

State Permit No.

OWNER:

Drawdown is amount water lcvel is
lowered below static level

(11) WELL TESTS:

bame Jlire Henry ¥, llears Was a pump test made? [] Yes Xl No If yes, by whom?
3 \I, fo
Address 23 82 Wi Pettyarv Yield: gal /min, with i, drawdown after hrs,
e FOYtland . Ore,._._._. " " " - "
(2) LOCATION OF WELL: maer et 10 T i "‘d*"“ . e
County "ash. Owner's number, if any— Aa e gal./min. with 1. drawdown after 3 hes.
4 - tesi .p.m.
L 1 1, Section 13 r 25 R 1W wwm Tr esian tnow g.p.m. Date : X
Bearing_and distance from section or subdivision corner emperature of water Was a chemical analysts made? [] Yes  [J No
cockwood Tots ~ Tot 16 3W Peters Rde | (12) WELL LOG: Diameter of well ....... O . inches.
—Tualitan Depth drillea 85 ft. Depth of completed well §5 1.

-

\c, TYPE OF WORK (check):

New Well){] Deepening [J Reconditioning
‘If abandonment, describe material and procedure in Item 11,

Abandon [J

(4) PROPOSED USE (check): (5) TYPE OF WELL:

Y estic % Industrial [J Municipal [1 | Rotary Driven [J
Cable Jetted (3
Irmgation [J Test Well [J Other [m] Dug 0 Bored [

J ud.._ DLIUC

6) CASING INSTALLED: Threaded [J Welded’D

J " Diam. from Q £, to Gage 17902#
..."" Diam, from 1%t. to . Gage ...
- L l?iam‘. 1romh.....l. cormereneeee B 8O i Bt GAEE s
il
\+) PERFORATIONS: Perforated? O Yes XXNo
‘Type of perforator used
SIZE of perforations in. by in,
.. perforations from ... ft. 1o . IE
... perforations from ......cecoenen. $6 80 o, T
perforations from .. £t to ..
perforations from . tt to .,
......... resernrenennens. pErforations from ... ..o It to
¥ SCREENS: Well screen installed ] Yes [4 No
MACLUTEE'S INAITIE .ocvrcrieccrctrniniasiies s fovbr orsbrsbasssss s ab. e otres cssractesosan s besrotsaroe
Type
Diam, . . Slot size .. Set from
Diam,. . .. Slot sfze ... Set from ...

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

MATERIAL FROWM

Clay 0 b
Larze blue gravel

TO

2L

Fine gravel and sand 2l 31

Blue zravel | 31 137
Small zravel and clay 374 Lb
Med. blue eravel b | 87
blue clay 87 1 89

0cts 26 15 62 completed Nove 1-52 19

Work started

{_ CONSTRUCTION:
Wis well gravel packed? [J Yes DXNO Size of gravel: ... ..

(13) PUMP:
Manufacturer's Name

Type: ... . H.P.

Gravel p d from .. . 10 i I L A

Was a surface seal provided? [ Yes [J No To what depth? ........ 118,

Material used in seal—

Did any strata contain unusable water? [J Yes ] No

Type of water? Depth of strata

Method of sealing strata off e

(10) WATER LEVELS:

e s1eve 8O 1. below land surface Date
-tian_pressure lbs. per.square inch Date R

Log Accepted by:

{Signed} Date v 19,

(Owner)

{USE ADDITIONAL SHEETS I¥

Well Driller’s Statement:

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

L MEESER WELLORTTLING

(?crson l rm, ¢r corporation) (Wpeorprmn'

2902.. Hoovex. .BLV.). Newherz. 02
Driller’s we?

NAME

Address ...

caaesecbsearere

[Signed)
(Well ‘Drillef)

License ] ... Date . Nov,_ 3-62

y 0.



File Original and
First Copy with the
ENGINE

WATER WELL REPORT

K

O

State Well No, .. ~‘?//b"/ o /

STATE ER, STATE OF OREGON
SALEM OREGON State Permit NO. ..o e,
. Drawdown is amount water lovel is |
OWNER / J ’( (11) WELL TESTS: lowered below static level
Nege #( L1 LQaaL sl b1 Was a pump test made? [J Yes [ No If yes, by whom?
Address / ( S_[ () S (,d é/,)Q.A/ [31 1y S F;n/ F-a/ Yieid: gal./min, with 2t drawdown after hrs,
o /.}j“J.Q_hL_QLM " " " "
" " o "
2 LOCATION F WELL: T
2) 3 A0 Baller test_/ &5 gal /min with_// O £4. drawdown after hrs.
County X 25/ Owner's number, i any—
5 Artesian flow g.p.m. Date
T 1, Section /3 T2 R /W wwm <) T -
"""" N - ' Temperature of water Was a chemical analysis made? &Yes O No
Bearing and distance from section or subdivision corner —_ e
(12) WELL LOG: Diameter of well ... &~ . inches,

tian

i\ J— —

(3) TYPE OF WORK (check):

New Wel])ﬁ Deepening [J Reconditioning 7
nbaﬁdqnment. describe material and procedure in ltem 11,

1
<a) PROPOSED USE (check):

Abandon [

(5) TYPE OF WELL:

u Industrial Municipal Rotary [} Driven [J
Domestle x’ ndustrial [ pal D Cable Y5 Jetted [0
Irrigation: [] Test Well [] Other m] Dug 0 Bored [
(6) CASING INSTALLED: Threaded 7 Welded K __
o Diam. from ... &2 . 1t to .50 1 Gage & B

... Diam, from .1t Gage ..

ft. Gage .

. Diam. from

1.

Depth drilled /' ¥ &7 Depth of completed well /& & 1,

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

MATERIAL FROM | TO
_ﬁwww 2 aanik oA
_ec| _LL 2
a ma_ vt €1 a g X AT
_('I.cL CITR N S YN BRSNSt
0 Paanl _fray I3 (F

L‘U e, 2|, 22 Lo ____Z*a-y_;z.....

%?’]&w

ﬂzﬁ 5 e
_JxM,,(/ :%,z il 9y

(¢ PERFORATIONS:

Type of perforator used

Perforated? [J Yes }fNo

SIZE of nerforations in. by

B 48
R 3 5

. perforations from ... .. ...

.. perforations from ... ... ...
.. perforations from ...
. perforations from ..

perforations from ........

Al
Well screen installed [J Yes Q No

(8) SCREENS:

ManULacturer's NEIME ..o s e o o
Type . Mode! No, ... . .. - o
7 M e, SlOL Si2Z€ e SEUITOM e T O e 0 —
(, Be e, S1O BIZE Set from ... ... % to 1t | work started A Cy 26 ;Q_QAAQ‘)Coﬁpls,ggg‘szﬁf.ﬂ  wia
t {
() CONSTRUCTION: (13) —) A f':
Was well gravel packed? [ Yes ,&'Nn Size of gravel: Manufacture g < ' T
Gravel pluced from ... Lt to At 39,, Type: & WM& Hp. /:,/
Was a surface seal pro\ided?ﬁ Yes Nq o what depth? . S 1.
Material used in seal—" 2nla e e i mrsas e ammnee | WeEIl Driller's Statement:
Did any strata contain unusable water? D Yes QNoA__A_ e et e, This well was drilled under my jurisdiction and this report is
Type of water? Depth of strata true to the best of my kn\owledge and belief.
e R e cesszzeizzs | NAME - é/ vdts o niake s v i
. (?erson fom, o cmpoutlon) L ype o printy
(10) WATER LEVELS: . L ddress (£ ) s 2T er 0 0 R
£ s level (< #1_below land surface_Date ZgrS—€ ] :
sien pressure lbs persquareinch Date . __. | Drilfer's well ber ... ;i} 2""'

Log Accepted by:

[Signed) Date y 19

{Owner)

{Signed)

ot rreryyd
ST ey o ST TT PP

Q.%
T Wit nnn.r@i‘

nate .....0

—r
PR SV #
License No. .....87 .. e 19,00

L™

{USE ADDITIONAL SHEKTS IF NECESSARY)

c'/"‘



File Original and
First Copv with the
STATE ENGINEER,
SALEM OREGON

WATER WELL REPORT

STATE OF

3

State Well No,

OREGON State Permit NO. .o oo e

H N Drawdown i unt water ) 13
OWNER: John & Kath { VWerth (11) WELL TESTS: lowered beloswn;nt:uc lev:ler evelis
APSTILA auner Was a pump test made? [J Yes J) No If yes, by whom? -
Address C/O Shell 0Oil Co. E] 1220 5. W. Yield: gal. /min. with ft. drawdown after hrs
... NMorrison, Portland, Ore. " . . "
2) LOCATION OF WELL: ' ' : ey
( ) o o LL Bailer test 22 gal./min. with 7 1t. drawdown after 2 hrs
County WaShington Owner's number, if any— e hrs,
= Artesian flow g.p.m. Date
Y] Y4 Section T. R. WM
““““““ - Temperature of water Was a_chemical analysis made? [ Yes B No
Bearing and distance from section or subdivision corner S ~ SRR e
—— (12) WELL LOG: Diameter of wel .......0.. . inches.
13 25 1 w Depth drilled 96 1t. Depth of completed well 9_6- 1t
e Formation: Describe by color, character, size of material und structure, and
/ ‘ show thickness of aquifers and the kind and nature of the material in ‘each
X stratum penetrated, with at least one entry for each change of formation.
o MATERIAL FROM TG
(3) TYPE OF WORK (check): __Fi11 0 1
New WellX) Deepening [J Reconditioning [J Abandon [J TOPSOll 1__ 1. ?
ifabandonment, describe material and procedure in Item 11. Sand, gravel, cobble & bouwlders o 2 80
C . ) Quick sand & coarse sand, o
(3) PROPOSED USE (check): (5) TYPE OF WELL: o water 80 85
Domestic ¥ Industrial [ Municipal O 2:;‘:1’ g ?:::’:: g BJ:_ue_ cia-y ':65;* -_20:
Irrigation [1 Test Well [1 Other [ | puy [0 Bored [J Brown sand & gravel 90 96
{6) CASING INSTALLED: Threaded [] Welded
LS Diam, from e I to D ft, Gage .MV T
..M Diam. from . to ... tt. Gage ... T
... Diam. from ... ft, to .. 1t. Gage ....... T
t»» PERFORATIONS: Perforated? [J Yes [ No _
Type of perforator used —
SIZE of perforations in. by in. - e | e e m
.. perforations from R RO S
.. perforations from ... 1t.
.. perforations £rom ... 18 t0 S 4 5
N perforations from .. 1. to %
( * perforations from ... .. B L T - R £t.
(8) SCREENS: Well screen installed [J Yes X No
Manufacturer's Name . 3
Type Model NO, .o -
¢ e Slot size ... Set from ft. to t.
Diam, o Slot SIZ€ .....ocree. S€E LIOM 1oiivcerrmsecnne ft. to 1t | Work started :3/2»7 1661 Completed vl}/8‘ - ’Lél
(3) CONSTRUCTION: (13) PUMP:
Was well gravel packed? [] Yes [X No Size of gravel: ... . Manufacturer's Name . .. .. e
Gravel placed from . . 1t to . 4 3 TYPE: oo HFP
Was a surface seal providcd? I Yes [J No To what depth? .. v It

Material used in seal— D:_ivgi_gg_ggsinz

Did any strata contajn unusable water? ] Yes & No

Type of water? Depth of strata

Method of sealing strata‘off

(10) WATER %EVELS:

£ ¢ level £1. below land surface Date

h/?/él

-sian pressure ... b8 per square inch Date

Log Accepted by:
Date

RET I

[Signed)

{Owner)

Well Driller’s Statement:

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

NAME ..A« M. JANNSEN DRIILING . CO.. ..

('aerron firm. =r corporation) ('h'pe or Drmn

Driller's well-mum UV NUUVOOUR TN
o7 - /( , .
(L /'s Contedl Colirmr . ...

{(Well D,
,19.61

[P . [ETNVIRTTeN

{USK ADDITIONAL SHEETS IF NECESSARY)



ORIGINAL

Flle Original and
Duplicate with the
STATE ENGINEER,
SALEM, OREGON

YVLAAL KNIV VY RUkidd Aeasn srawa

STATE OF OREGON

DL TG ave,

-ttz\\ State Permit No. ZS / “D }—3 (Sz

(1) OWNER:
e JoCo. PhillipL_lSQOO_S.Hf-Iéth—m

cess  Tigard, Oregon

(11) WELL TESTS:
Was a pump test made? []) Yes [ No If yes, by whom?
Yield: gal, /min, with _ 1t drawdown atter hrs,

» " " "

Drawdown is amount water leveé‘ b \

lowered below static level

(2) LOCATION OF WELL:

County waahingj;gn Owner’s number, if any-—
o NE- v -NW v Section_ I3 T 25 R_IW wM
Bearing nnd distance from section or subdivision corner

NWwe NE 512,

( ‘1) TYPE OF WORK (check):

..ew Well 2 Deepening O Reconditioning O
If abandonment, describe materiai and procedure in item i,

{4) PROPOSED USE (c¢heck): (5) TYPE OF WELL:

Abandon

” " ” "

Baller test 5 .
Artesian flow

gal./min. with t,ota]l ft drawdownafter ] hrs.
g p.m. Date . o
Temperature of water 57 Was a chemical analysis made? [] Yes @ No

(12) WELL LOG: .
Depth drtted 116 o U2 =
Formation: Describe by color, c)mracter, size of material and structure, and

show thickness of aqul}lers and the kind and nature of the material in each
stratum penetrated, with at least one entry for. each change of Iormanon.

Diameter of well ..
Depth of complcted well

MATERIAL N o | TROM TO
Yellow sandy clay .. 0 16
Y4 Cement Cravel 164123
Heaving sand_and fine graval 23 128
Sand 28 Y. Q.

Blue and grey sandy clay _______ __32__53'_,

Domestic 23 Industrial [ Municipal [J g:ﬁ;y % ?::Zee; g Bromn sandy clay 27 160
igation [J Test Well ] Other a Dug ™} Bored [ Blue clay 60| 83 R
(6) CASING INSTALLED:  Threaced 0 Welced X gi‘;ieguzgy"ig 3 - ——53—] %%%:
e 6 . Dlam, from o o £t. w lhl'nll'h Gage 9250 ........ Brown packed sa‘i.d. 128;4122___
! DiamM, ITOM s b L 7 tt. Gage ... Blue sandy clay —1'2'9 137
L Diam. from o . to w2 GBER i e :§;0WD p_abfked sagd —1‘37 138
PERFORATIONS: Pertorsted? (3 Yes @ No Blue and grey sandy clay ~138 122
1, pe of perforator used Fine gravel.-watar __];)4_2_ _].)QL.
"E of perforations in. oy in. e ﬂfal“e clay thB 1116
. perforations from ... ... e T 20 e e b
... periorations from ... 2 0 v e B
. perforations from . ... . ...e e £ RO nneinin s 2T
. perforations from ... ... .. ... FhORO e e I
. perforations frow, . . . ... .. fLt0 e T
{8) SCREENS: Well screer: installed ] Yes [JNo
Gufacturer's Name . .. .
PYPE wosivensvsnrs vovmeees srcr o+ et e .. Model No, ... e e o
Diam, ........ Slot ;mze . .. Set from e . .
Diam, ... .. Slot size . ... Set{rom ... ...... Work _started ___ 1957 _ Completed Tnlw 1957
/~y CONSTRUCTION: (13) PUMP:
is well gravel packed? (§ Yes []No Size of gravel: é”mus Manufacturer's Name WBI‘S
Gravel piaced from ... lhO R { N T~ SO 11;6 RO | 8 Type: B Jet CHP e

Was a suriace seal provided? 3¢ Yes {J No To what centh? .........
Material used in seal— i1l outtines

Did any sirdawa contain unusable water? 7] Yes jgNo

Depth of strata

23.. 1t

Type of water?

Method of sealing strata off

(10) WATER LEVELS:
Statlc level 1
sslan pressure

et W,ﬂ LA

ft. below land surtuce Date Inly 21
... lbs. per square inch Date

y 19,

Well Driller’s Statement:
This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belief.

.Steinman B ‘ ............

15112758, "m,é%x"“fﬂiﬂ

Address W4lwauicdie 22 Oregon

Driller's well nUMDer ... 20-57

27 ¢

(well Driller}

Date ... Aug..8,y........, 19.57.

NAME

(Type or print)

(Signed]

License No, ... I

(USE ADDITIONAL SHEKTS IF NECESSARY)



Dot LOVNIN
File Original snd
{ Copy with the .
E"R'r R Em VSGES
*,EM, OREGON

WATER WELL REPORT
STATE OF OREGON

e
l8 State Well No, /L‘ [T \}’E\\\\

State Permit No. .

OWNER: _\ N (11) WELL TESTS: gl""xgg“{::lf).w .m:t‘:gtl e\:/,:ter level is
Name P i\ Y\ A ‘.} QNN ALY SN D Was a pump test made? {J Yes [J No If yes, by whom?
Address /7 Yield: gal./min. with ft. drawdown after hrs.
O " [ ” ”
(2) LOCATION OF WELL: : . — .
County \&/ A S \_\ Owner's number. if any— Bafler test gal./min. with ft. drawdown after hrs.
MW w W wsection 10 1 2.5 m \\ wn |Axntow gpm, Dai
Bearing and distance from section or subdivision corner Temperature of water Was a chemicsl analysts made? [ Yes [J No
(12) WELL LOG: Dismeter o2 welt .. .. inches.
Depth drilled { 4, tt.  Depth of compieted well ft.
Formation: Describe by color, characfer, stze of material and structure, and
show thickness of aqu(yeu and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of format
MATERIAL FROM. TO
(3) TYPE OF WORK (check): GeoV\ Cd bew\Age s e 1Sc
New Well [ Deepening O Reconditioning [} Abandon ) B S L QWY L —_— S M L 52
i nblndc;nment. describe material and procedure in Item 11, -——
[ : [ [Ne)
\«; PROPOSED USE (check): (5) TYPE OF WELL: B =% > 2
Domestic [T} Industrial [J Municipal [ Rotsry [0 Driven 0O
Cable [0 Jetted [
Irrigation [J Test Well [] Cther =] Dug O Bored [0
D A S VRNERPERYTVE
................ X . T SIS L - J Y S S be oy oy r*‘ﬁ h“\\_
.......... Diam, from ft, to ft. Gage ... c \\c L\N . O ‘{-\ O
. Diam. from . k L T 7N 9® Gage
{(7) PERFORATIONS: Perforated? ) Yes [J No
Type of perforstor used
SI1ZE of perforations in. by in.
wrnrearessanes e peforations from b {3 T RO F {3
£t to £t
1t to "®
ft. to 13
. to £t
(8) SCREENS: Well screen installed  [J Yes [J Ne
Manufacturer's Name
Type Model NO. . icnmistensmmssnins
DI, e Slot size ....cernn Set from £t to ft.
L v Slot size ... 1t W f. | work started 1% Completed 16
{8) CONSTRUCTION: (13) PUMP:
Was well grave! packed? {3 Yes [ No Size of gravel: ... .o Manufactures's Name .. PJ o é’ e _
Gravel pluced from . L { T 7S {2 Type: L HP
Was a gsurface sea; provlded? D Yer {J Nc 7o what dcpth' fu.

Material used in seai—
Did any strata contain ur.usabl
Type of water?

Method of sealing ltr!&lr ot
') WATER LEVELS:

water? [} Yes [J No
Depth of strata

tic Jevel D 1t. below land surface_Date | 2.6
.ariesian pressure ibs, per square inch Date
Log Accepted by:
{Signed) Date s 10

(Owner)

Well Driller’s Statemeni:

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

NAME
(Parson, firm, cr corporation) (Type or print)
Address
Driller's well number
(S“ned) (Wall Driller)
License NO, ..., e Date s 10

(USE ADDITIONAL BHEXTS IF NACESSARY)



OUNTY ......... Washington ..

7€ ENGINEER Well Record ﬁ{, STATE WELL NO. 25/1¥W.138(1)

‘Salem, Oregon

MAILING
OWNER: ... Pilkington. Nursary. ADDRESS:

CITY AND
LOCATION OF WELL: Owner’s No. ...ccveerneerernnn STATE:

E.
........... oo Ve Sec e T e Sy R . W, WML

[+10) ¢ ¢ 1. o UV PPN

TYPE OF WELL: drilled... Date Constructed ...............
Depth drilled ..640 f£o . Depth cased ...640. £t.

APPLICATION NO. ......... .QC\L).

e eds e e e & ]

CASING RECORD: 8-6 XX inch.

FINISH:

AQUIFERS: gong rrom 630 to 632 ft.

WATER LEVEL: 2 ft. below land surface.

PUMPING EQUIPMENT: TYPE .cooovnncmrniemremniseenesonenns

Capacity G.P.M.

WELL TESTS:
Drawdown ......coeeeneveeennn. ft. after .oveveeeveiennens hours

Drawdown ......orininnns ft. after ..., hours

USE OF WATER . Temp. ...

SOURCE OF INFORMATION .USGS.......ccooccommninnn.

DRILLER or DIGGER
ADDITIONAL DATA:

Log e Water Level Measurements ........c....... Chemical Analysis ... X........... Aquifer Test ......cccevccerean.

REMARKS: Penetrated gravel and boulders from O to 80 ft., black clay from 80 to
6L0 ft. with sand seam at 630 ft.; well had small yield; abandoned because of high
chloride content; see table 4 for chemical analysis; well No.71 of WSP 890.

State Printing 00810



STATE ENGINEER (ij: (,g State Well No. ... 2/1W-13B1 @b)

Salem, Oregon
County ....Washington

Application No. ..o,
Chemical Analysis

OWNER .. Filkington Nursery ot OWNER'S NO. oo

..................................................................................

Date of Collection ......cocceceveiveeecvccennne

......................................................................................................

Point of Collection ... oeeccrvrececrceececerierecsesssnreastenseres smasaeas

............

PPM, EPM.

Silica (Si0,) 13

Iron (Fe) Total

Manganese (Mn)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HCO,) 120

Carbonate (CO,)

Sulfate (SO,)

Chloride (Cl) 350

Fluoride (F)

Nitrate (NO,)

Boron (B)

Dissolved Solids 780

Hardness as CaCO, 240

Specific Conductance (Micromhos at 25°C)

pH

Percent Sodium

Sodium Absorption Ratio (S.A.R.)
CLASS 1

State Printing 813




20

poe Y ]961
promemi, ;7714 WATER WELL REPORT State Well N, %w'/,.?\c
g A Th SOREGON AT STATE OF OREGON State Permit No. \\_’b@/ ...............
v OWNER: (11) WELL TESTS:

e Ds Ae WMlkinaon
Addren 16500 S, W, 85th Ave,
e Tigard, Oregon

Drawdown {s amount water lcvel is
lowered below static level

Was a pump test made? J0 Yes [J) No If yes, by whom?B M, Wade
Yield: 20 gal/min. with_ 330 £t drawdown after o hrs,

" " ” ”

(2) LOCATION OF WELL:

County Owner's number, if any—

_NB % NW % Section 3.7 28 R IW W. M.

Bearing and distance from section or subdivision corner

" “" ” "

Balier test
Artesian flow
Temperature of water 58 was a ch

(12) WELL LOG: Diameter of wetl ... oo inches.

Depth drilled 6]_‘{ ft. Depth of completed well 810 1,

Formation: Describe by color, cha'ractef, size of material and structure, and
e

show thickness of aquifers and the kind and nature of the materal in ‘each
stratum penetrated, with at least one entry for each change of jormation.

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

g.p.m. Date
ical analysts made? {7 Yes [RX No

MATERIAL FROM TO
(3) TYPE OF WORK (check): Brown_silt and sand 40 123
New Well £ Deepening [} Reconditioning [J Abandon O Br_qgn,.sand _23-___53._._.
7° “endonment, describe material and procedure in Item 11. Blue silt 53 160
(4) PROPOSED USE (check): |(5) TYPE OF WELL: g'll.g;* ﬁh"] —ggrégg’*—
Domestic ) Industrial [J Municipal [ g:;:v E ?er:r:: 8 Bxicmﬁ,claw 229 1313
lrﬂuﬂon:D Test Well ] Other (m] Dug [T Bored [ Gl‘eyﬁclay 313~ .380__
(6) CASING INSTALLED:  myesy weiced . g’l-:;“a;g! 380,_%
e 6....:: g::: :ro:: .................... :: : gg -7/ ‘!: g::: .250 ......... B_lack_sand_u_@.} J‘S9___ _h61__
D s, . + KTO! v KIBRE e
t_.“” Diam. from £t to ft. Gage ... g:g:ﬁnsan: dy_olay J‘l 93 —15‘383:
PERFORATIONS: Perforated? []Yés ([ENo Blue alay 508 __|558__
e of perforator used Brown_clay _558_.. _56&-
Typ pe
SIZE of perforations in, by in, QL‘GY_b.rimeJhali ;65___ _57 8_._.
perforations from 1t to .. 17t G—:gy»—g—la! ;76 ﬂm
perforations from 2 10 s «. |Brown and green shale .aand_nnd__a,éoo._j
perforations from ........... cersesrsarenis E { T 7 RN ®ny——— S
perforations trom . to 17t Blm_ﬁl&! 610 613
perforations from ... ... £t to £t
(8) SCREENS: Well scveen installed [ Yes [ No — .
Msanufacturer'’s Name
Type mee MOAE) NO. riinsenmssimsasemsseses
M AR -1 1.1 31 T 7 JS—— Set from ft. to 1t
DIAM, .ov.verer SIOA BiZE i S€E from ft. to tt. | work_started 19[12 /61 18 Completed 11 As z& »
(9) CONSTRUCTION: (13) PUMP:
Was well gravel packed? [J Yes X No Size of gTaVel: o .oomiiis | ManufaCtUrer's NBIME ... oo oo s s s o mosrsssstre s s st ssreems
Gravel pluced from . - ftoto e - At TWPC. it e e e v b o et £ veea st
Was a surface seal pxovlded? D Yes ) No To what depm? ...................... £t
Material used in sea)- Well Driller’s Statement:
Did any strata contain ble water? [R Yes []No This well was drilled under my jurisdiction and this report is
Type of water? Iron Depth of strata K59 40 ll.ﬁl true to the best of my knowledge and belief.
He!hoigt sealing sirata off & 4nch oasn NAME . S”I

"’) WATER LEVELS:
tic level 20 ft. below land surface Dnbg_mml_

ian pressure i1bs. per square inch Date
nog Accepted by: '

bd‘udﬁ&mm A N m(/

RNy
{Person, firm, cr corporation) (Type or print)

AddraS112. S,.E,. MoLoughldin, Milwawaukie,.Oree..
Driller’s well number £5=51.

- .JMN A

pate 12/L/6L......... 19,

License No,

(USE ADDITIONAL SHEETS IF NECESSARY)



[ Sl \n|- :.-- J
mnconmc'mn

:zlnnl lt‘d l(lr.'i:,cbo.py = .
e e e = SEP 419 DZ STATE OF OREGON

R, SALEM 10, OREGON
ain ’%EEI)'I from the R
of well completion, . . .

8 WA’I‘ER WELL REPORT

Please type or print)

#2(

2
State Well No. //"/ ~3C

(ba.)

Btate Permit No.

JWNER:

Drawdown {s amount water level is
wered below static level

(11) WELL TESTS:

e Jerry Wilkinson
_aress 16500, S Wa 85th

Was a pump test made?X) Yes No If yes, by whom?Sbgjrman_Br_
Yield: 39 gal./min. with 200  ft. drawdown atter R hrs.

" " " "

____Tipard, Oregon
(2) LOCATION OF WELL:

0" " " o

Baller test gal,/min, with i, drawdown arter hrs.

County Washinzton Driller's well number 6561 Artestan flow zpm. Date
/ 2
NE % N % Section 33 T.28 RIW WM. Temperature of water ;6 Was a_chemical analysis made? [ Yes E No
Bearing and distance from section or subdivision corner
(12) WELL LOG: Diameter of weli below casing ........ L -
Depth drilled 770 ft. Depth of completed well 770 2t
R Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in ‘each
atratum penetrated, with at least one entry for each change of formation,
MATERIAL FROM TO
(3) TYPE OF WORK (check): SBrown _elay £23. 1480
w Weli J Deepentng T Redonditioning [) Abandon [J 2te £ fq 692
sbandonment, describe material and procedure in Item 12, Brown conglomerate (hard angd_sof 609 750
' Grey broken rock wate: 770
(4) PROPOSED USE (check): | (5) TYPE OF WELL: | —-%¥ ¢ (water) 750
! b (] Rotary {3 Driven [}
Domestic X0 Industrial [T Municipel O Cable [X Jettes Ol
Irrigation [ Test Well [0 Other ] Dug O Bored [3J
(6) CASING INSTALLED Threaded [J Welded [X
‘, ......... * Diam. from 0 .............
(7) PERFORATIONS: Perforated? [] Yes [X No
Type of perforator used
Slze of perforations in. by in.
.. perforations from 1®. to 1t
perforations from .18, to it.
perforations from 2t to 1t,
perforations from £t €0 . ft.
perforations from 1t to 1.
(8) SCREENS: Weil screer: instailed [J Yes [XNo
Manufacturer's Name
Ce
«. Slot size .. ... Set from work started  B/1)) /6D 19 Compvleted Q/q/”‘ 19
- Slot size ......... Set from .... Date well drilling machine moved off of well @ /£, /Ap 16
(9) CONSTRUCTION: (13) PUMP:
Well seal~-Material used in seal . . Manufscturer's Name .. ... .OWEO . e s o
Depth of seal ... ... . ft. Was a p-eker used? . TYDE! vocvcvrenrs oirireone e S.Suhmersible RN | 3 - S

Diameter of well bore io bonom [7 5.77 1 S, in,
Were any loose strata cemented of2? [J Yes [JNo  Depth .,
Was & drive shoe used? [J Yes [J No
Was well gravel packed? [) Yes {0 No Size of gravel: ... resser b pemeessnesesmess
avel placed from ... i B0 . TR
“, any strata contain unusable water? {7 Yes [J No

1e of water?
Method of sealing strata off

(10) WATER LEVELS:
Statie fevel 18 fi. below iand surface Datd) /5 /62
Artesian pressure lbs, per square inch Date

Depth of strata

Water Well Contractor’s Certification:

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

NAMESteinman JBros.
Parson, firm or corporation) (Type or print}

Addreu15112..3...E...McI.oughl:Ln,...MiJ.!a-ukieu-Ore'---»
67

Drilling Mac rau{r'l License No,

(s“ned] {(Watsr '.u Contractor)
Contractor's License No. ..........I...... Date ..9/15/62....., 19.c.....

.

{USE ADDITIONAL SHEETS IF NECESSARY)



2z

9 .
9 ~ks
Flle Original and WATER WELL REPORT State Well N /L\/ /“)$C
First CoEy with the (RN
STATE ENGINEE STATE OF OREGON ‘
SALEM, oasaon State Permit No. .o N A B
. . D d t t t
.+ OWNER: (1) WELL TESTS:  Rrawdaynlsamount water lcvel i
S e I e v 1lln Fagsthan Was & pump test made? [] Yes @FNo If yes, by whom?
A .less 17018 S, U rrer Baones Foryy 3dl view: gal./min. with _ 1t drawdown after hrs.
e e Tirard Orog, " " " "
" " ” "
(2) LOCATION OF WELL: -
Bailer test ,/min, )
c::nunty8 % Owner's number, if any— Aa: e: esﬂ 35 _eal./min. with ) s:’"“’d""’“ after, 2 ___hrs
T rtesian .p.m,
Me Seth Ne 4‘1.'.’4 Secdon 13 v, 2 O R,l e W.M. - 2Ll . oY p “' To— g;pm' , BLI' P ”
b —— emperatur,
Bearing and distance from section or subdivision corner perature of water 2o Wes 2 chemleal anelyshy ma %—-D—i‘--f:l_"f’
(12) WELL LOG: Diameter of well ... oo inches.
Depth drilled 200 tt. Depth of completed weli_ 200

(3) TYPE OF WORK (check):

New Well (X

Deepening 3

Reconditioning 3 Abandon [}

It abandonment, describe material and procedure in Item 11,

) PROPOSED USE (check): (5) TYPE OF WELL:
Domestic £F Industrial (3 Municipal [J Rotary Driven o

Cable Jetted [

Irrigation [J Test Well ] Other 0 Dug 3 Bored [

(6) CASING INSTALLED: Threaded (] Welded £§

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

MATERIAL FROM TO

Ton  Sail Q 13
= o
e Loose (ravel & Boylders . |13 27

Dirty Sand oled 23
S 2 33
Sand £ Gravel .- b 38
Sandy Glay —~—38 40~
Travel. . B RS Yo ' NS ] A8

Creyw_ Ciav :F’g 65
L4 (24 ‘j_

o Brovn Sand-& Pea-Gravel—|—E5 —86~

........ 6" Diam, from . 8 . ft, to .. léél--' le Gage 1]2.80 %;g{rﬁq%:lnd & Pea Gravel —"% “““%%‘
S 't Dlam, trom ... 16 it. Gage .00 7 Broim Clay 5 9‘7«
UCE . TTY T S— tt. Gage ... Grey Clay 97 | X214
PERFORATIONS: Pertorated? 4] Yes [] No Grey Sand 13| 155
1ype of perforator used Cuttine Torch Grev Clay 11:5 171
SIZE of perforations 1 V“V‘I;ﬁby 12 in, Grey Sand (water) 171 176
Q perforations from 170 1, to . 200 . it BI‘OTm Clav 17Q.__le§,
................................ perforations from ....... ft. to it C’re}r Clay 178 187
............................ perforations from .. ... 7. to .. R (% Browvm Clay £ Sand 187 191
. PET{OTAUONS O « oo cremnerrmrcrne Bl X0 evrrirnnns R, 1t. ————--—-—nure}t-sa-n-d——(-c-a&zse—)hlate”) 191 200
. perforations from ... ... oo £ 0 Liineensnein ft,

\8) SCREENS:

Well screen installed [] Yes § No

Manufacturer's Nam2

b 1’4 =1 JDURIPRRRTINIIRVRIVIONRRRRRSORS . (-1 1 B « | NP e e —
Diam. ... .. Slotvsize .. ... Setfrom ... U | 58 IR e e e,

m, e o Slot size .. Set from ... EQE“J&“!“S‘!.Q{EO/‘;O 19 Completed  7/10/59 18
(9) CONSTRUCTION: (13) PUMP:
Was well gravel packed? [) Ves jg] No Slze of gravei' . .. e o Manufacturer's NBIME . . oo o oo e e e
Gravel pluced from. ... ... AL R L) TYPE! i o e i e e rronnse BB esces v -
Was & suriace sesl prcvldedf I Yes (1 No To what depth? £t

Material used in seai—

Did any strata contaln unusable water? {J Yes ¥ No

Type of water?

Depth of strata

Method of séaling strata off

\ WATER LEVELS:;
¢ level :.'“’? 1.

belcw land surface Date ?'/1 0/ )

“esfan pressure

1bs._per square inch_Date

S

L0g Accepted by:

(Owper)

[ZI;ned \Medvitle, Easthanue , T

v.

s (USE ADDITIONAL SHRETS IF NECEKSSARY)

Well Driller’s Statement:

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

NAME Steinman Brosa

{Person, f.rm, or corporation) (Type or print)

Address .15112.S.E.Meloughlin...Mdlwaunkie..22y..0re

Driller's well/n? 2259
.
[Signed] .7 _(&.4./,/ J 7,14, j’,ﬁl_,{,‘,, e

{(Well Dﬂ c

License No. .....oLuurserssons seenens Date ..8/B£52 ) 10,




NOTICE TO WATER WELL CONTRACTOR

A +H2ZO

The nriginal and first copy WATER WELL REPORT
STATE OF OREGON State Well No, .=l 7¢ — /.3

of this rcport are to be
filed ‘with the
<TATR ENGINFER, SALEM 16, OREGON
ithin dny' trom the da
of well completion,

(Please type or print)

g D
State Permit No. (hrx/

. . Drawdown s amount water level 1is
) OWNER: (ll) WELL TESTS: Io:ered below static !evael ve
..ame ~allace Jole Was a pump test made? [ Yes F} No If yes. by whom?
Address 1570 5. s Uprer Docnes rerry dd, Yield: gal./min, with ft. drawdown after hre.

i~ard, Cre-,

” ”" " "

{2) LOCATION OF WELL:

County ..=onincton Driller's well number Sy /‘éj
MWW 9 1% Sectton 173 7.2 32 R. ] WM.

Bearing and distance from section or subdivision corner

' " " ]

Bailer test 20} gal./min. with 1 ft. drawdown after D hrs,
Artesian flow g.p.m, Date
Temperature of water 52 Was a chemical analysis made? [] Yes £ No

(12) WELL LOG:  Diameter of well below castng ...l
Depth drilled 70 #t. Depth of completed well ( 6 1t

Forraation: Describe by color, characier, size of material and structure, and
show thicknesy of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry Jor each change of formation,

MATERIAL FROM | TO
(3) TYPE OF WORK (check): Soil , Top 0l 1
v Well {J Deepening [J Reconditioning {J Abandon O Conﬂlomrrate , brovn clayv £ boulders 1 20
.bandonment, describe material and procedure in Ilem i2. Sravel . loose dry sle] 19
(4) PROPOSED USE (check): | (5) TYPE OF WELL; | Sonilon.rate, broun clay & gravell 19 | c2
Rotary O Driven O Sand {gravel , loose 62 | 67
Domestic ¥] Industrial {J Municipai [ Cable 1 Jetted 0 Clav . rrey 67 70
Irrigation [] Test Well [ Other w] Dug ] Bored I
(6) CASING INSTALLED: Trreaded {3 Welded [J
R T ” Diam, from .. Q ft. o 611. . It. Gage ....2.80 .........
L Dlam, from e 28t L
. Diam. from o L HE 0 L
/) PERFORATIONS:
Type of perforator used . i
Size of perforations in. by in.
perforations from . ... ...... . .1t w pe
. perforations f{rom PR £ 2 (I .2t
perforations from . ft - ——— v
.. pertorations from ... ... . 2%, - -
.. periorations from .. ... ... I8 0 s e & VUG —
{8) SCREENS: Well screen installed ] Yes (3§ No T T
Manufacturer's Name . - . 1
[ oo DEOARY NOW e spinann T B !
Diam, . ... Slotsize. ... Setfrom .. . . . ft to 2 | work started . ’:" 'u" 1 Comoletea  1/78,43 15
Diam. .. . Sletsfze ... .. Sex from . Lol w L ~w it | Dase weli drilling machine moved of? of weli 1,"2,"/'53 1%
(9) CONSTRUCTION: (13) PUMP:
Weli seal—-Material usea in sesl erll"“t'&inﬁs & s.lay Manufacsurer's Name e e e e saseipenen
Deptk of seai .. .. .. 20, . 2. Was a packer used? Sine crug TYPE: . o e e e (USRI - 3 - AV

Diameter of well bore to bottom of seal . . . L2 . in.

Were any loose strata cemented off? [ Yes [XNo Depth .. ... ..

Was a drive shoe used? 3 Yes O No
Was well grave! packed? ] Yes §J No Sire of gravel:

< caibueres b bber i e aee

" avel placed from . ... ... ... ft. 0 . ... . ft

any strata contain unusable water? [J Yes X No

Tyve of water? Depth of strata

thod of sealing strats off

(10) WATER LEVELS:
Statie level 53 ft. below land susface Date

1/26/63

Artesian pressure 1bs. per square inch Date

Water Well Contractor’s Certification:

This weil was drilled under my jurisdiction and this report is
true to the best of my knowledge and beliet,

NAME .orecnnirnnns .vtc:xmnan Bros.

\ rwn. Iirm or corporetion) {Type or print)
Aadres.lﬂ..l..,.,.. o B iglonghlin.. Biluaukie. 22,0,

Drilling Machine Opgrator's License No. ......... 0

e, %Z;x 72
(Slened) .S LLLRRLNS “4:.“ cm;......ﬁ.‘.?é..{*w-......-
Contractor's License No, 1 Date 1/28/63 M | .

(USE ADDITIONAL SHEETS IF NECESSARY)



&B)
STATE ENGINEER ﬁt@ STATE WELL NO. 257%... /240
Salem, Oregon well Record COUNTY 3(//' :

APPLICATION NO.

/@ 4 MAILING
OWNER.: ... AMesertft: o o AN ADDRESS: ...ttt ee e sttt eseore e
CITY AND
LOCATION OF WELIL: Owner's NO. ..o STATE: ottt er e st rmeeseseeesesse s e oo
N. E. ,
............ Yoo Yo Sec. e Te e Sy R, W, WML ' :
Bearing and distance from section or subdivision " !
...... (¥ PR AR Sp———
COTTIET evoereeeveeseeeeee s et esserasseenassesas s s s st emasassesras e sesomssemmae e remtasmeeae H i
: l
.................................................................................................................... t !
.................................................................................................................... ‘; i
.................................................................................................................... _ -—--—L-- - .____,,_;_
Altitude at well ... L78.... 7[‘ A | |
: |

TYPE OF WELL: .xiééel... Date Constructed ... b
Depth drilled . £52. L Lt Depth cased /4/—2’/'2‘ ......... Section ...ooecececeerennne.
CASING RECORD: 4 e/
FINISH:
AQUIFERS: _pawsf from 135 2 Ky /
WATER LEVEL: —
PUMPING EQUIPMENT: Type ........ g4 SO — H.P.

Capacity GP.M.
WELL TESTS:

Drawdown .....oceeevcisennnens ft. after o, hours ......... e vt tenaab et st st e ten s b amens GP.M.

Drawdown .....ccomnenne. ft. after .o hours . et e vttt ete et seenesae e aentaear s nretansaserans G.P.M.
USE OF WATER .....,ydectrt ... RS S Temp. ... °F, , 19.......
SOURCE OF INFORMATION ...t 5 tirerrics coevsmsersssssssosssssssssssss s sesssistessssssssssssisssssssssssessisssessssosesessssses s
DRILLER or DIGGER ... e eeEmeiesere b saa s R et ere e ares A SRR 4e bR S e s e bRt S eRAee Fee eSS Rne et e re AT res br b seanrebereen e
ADDITIONAL DATA:

Log .....X.... Water Level Measurements ...... ... Chemical Analysis .................. Aquifer Test ...

REMARKS: M ol - o csridd 7(;«»,, P /35‘/25' ez
,o%;/,( %«?‘7’7 /F Z /fé%' MM%%-@;«.

Sate Printing 80014



8

STATE ENGINEER
Salem, Oregon

Well Log

Owner: ... /&W%M

Driller: .......... y ........... !

Yy,

State Well No. 48/4... £300.)

Application No. «.cccocovevmerrivinnnns

... Owner’s No. ...........

Date Drilled .../ 757 oo oo

(Feet belov: 'and surinece) Thickness

CHARACTER OF MATERIAL

From To (feon

)ju’f&;; ./Jf/ :
o,

yael 745"

N
Choret

%5 26

#
o]

/ .é"j’ £

Gawsf

s 13

T

/20 2

%,
7




inbentiane ) .- <

Ar e o e R " - .

ORIGINAL

Fite Original, and
Duplicate with the

WATER WELL DRILLERS REPORT

iSRRI

Do Not ss:tﬁ:& % 24/,/0‘/"/ 37,3

Fill In &G i, )

STATE ENGINEER, STATE OF OREGON Yo
SALEM, OREGON . ; 7 State Pepgit No. 6/\ £6/S ot
(1) OWNER: :. ‘ okh (10) WELL TESTS:
< =LaRV : ke Was 8 pump test made? [J Yes {7 No If yes, by whom?
£ s 2040 S D 954( i o Yield: /77 gal/min, with 1t. draw down after hrs,

T L F25 L,

" " o ”»

o—— ; 7
(2) LOCATION OF WELL:
County [ il Ton
R. ¥, D. or Street No.
Besring and distance from section or subdivision corner

LS OF o e TB Shd cetne & 4T X

Diidet san iesy S b Sl s &

loen L B NS Lrnh trid o, Se T LT
(3) TYPE OF WORK (check): #X%y. SET et
**aw well 0O Deepening O Reconditioning ] Abandon O

abandonment, describe material and procedure In Item it.

(4) PROPOSED USE (check): (5) EQUIPMENT:

Owner's number, if any-—

[ " ” ”

Artesion flow

Shut-in pressure

............................ o 14, drawdown
Was a chemlcal analysis made? {J Yes [J No
Was eleciric log made of well? {0 Yes [INo

Temperature of water

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

Total depth 20O 1t A2

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in euck
stratum peneirated, with at least one entry for 2ach change of formation.

Depth of completed weli

1L, to 12,
Domestic [ Industrial [] Municipal [} 20;«’;!1 8/ D" £ " Brvwn Sl
Irrigation [] Test Well [] Other O D?xg %Vell o b A ’/ " 1 S AL
707 m
Y4 7y Chae Aﬁciuﬁuf _Y.Z?:é
«v) CASING INSTALLED: If gravel packed v " 3. '//. { 4'Md s Mf/
Threaded [1 Welded [ S " [0S " /A, e STii,
' G?ﬁ-e Diameter from wl fos5" 120 " < '/'Iﬁ.} Frmrin ® Y, ’h:g'
FROM _ ft to £t Diam. Wall} of Bore 1t, 18, " = ooy S et
" Y en " I 6 » " " 120 /.;?5" M"'; 4 oLy g "
" 1 w " [ " ” [.35—" /6/0 " 5 //')i /[;y ",_\:Aa,f,l:(.?‘/@pﬁ. /;f& e ‘///zcla..
) " » " " " ” /y " /50 " 5/1’(- /fl. .é/l . <
& m m T ) ) w Ase” 200 " )5/4457 Bl 10lin, air L e s
" " " " ” » " ” 7 L/ 7 [7 C/
Type and size of shoe or well ring Size of gravel: N "
Describe joint
(7) PERFORATIONS: - .
Type of perforator used LM./l( " "
SI1ZE of perforations in., length, by in. ”» "
¥ROM 1t to 1t, pert per foot No. of rows " v
(tr[lo " / 9/7 " "7 " ” ”" : :: :'v o P
SCREENS: " »
_ .. Give Manufacturer's Name, Model No, and Size ] )
L " ”"
{(8) CONSTRUCTION: . "
Was a yurtace sanitary seal provided? [ Yes {3 No 'To what depth 1®. o ”
Were any atraia sealed against poliutiont ) Yes '[3 No Ground elevation at well site ... ............. . feet above mean sea level.
It yes, note depth of strata
FROM 7 to T Work started 3/ y 1857,  Completed J, w5/
" - " Well Driller's Statement: /
This well was drilled under my jurisdiction and this report is
METHOD OF SEALING true to the best of my knowledge and belief,
(9) WATER LEVELS: NAME i,
Baeth st which water was first found 1t (Persor, firm, or carporation) {Typed or printed)
‘ﬂin( Ievel before perforating st | Address
wding level after perforating ft. { Driller’s well number
Log Accepled by: [Signed) —
Signed] Dated ..omrscsmesmsssssssnoniy Whesrecm o5 orter
( Owner ’ License No, Dated s 10

s e i




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

within 30 days from the dat| nopee
of well completion, i‘ " WJQ G 1!3&)

EETRN

WATER WELL REPORT
E OF OREGON

RNGY o) g B R
STATE ENGINEER, SALEM, onndon 97 Py, ase type or print)

write sbove this line)

‘&.2;2,‘_..«_..,_‘,.___.__.‘- B _,.;FN__., -
State Well No.’,.,.? /[//‘,/_“ZC*

State Permit NO, ... immenie o

OWNER: o
William C, Winthers

M

OHCG’C}W

Name

(11) LOCATION OF WELL:

County Washington Driller's well number

L)-69

Artesian flow g.p.m, Date

Temperature of water Sho Was a chernical analysis made? [J Yes ﬁ No

{10) CONSTRUCTION:
Weil seai—Material usec . Bentondbe . . oo
Depth of seal . . i QGﬂO 3’4 U X
Diameter ot well bore to bottom of seal .. 10 in.
any loose strata cemented off? D Yes D No Depth ... o
4 drive shoe used? Yes [ No
¢ any strata contain unusable water? [) Yes (I No

., p® Of water? depth of strata

Method of sealing strata off
ked? () Yes X No .

Was well gravel p
4 from

Size of gravel: ...

Gravel pi

Address 16775 S. W, Upper Boones Ferry SW v NW % Section 13  T.28 RIW W. M.
T{rard, Ore. 97223
—'—-==——-=t-—~— Bearing and distance from section or subdivision corner
(2) TYPE OF WORK (check)
New Well () Deepening D Reconditioning CJ Abandon O
If abandonment, describe material and procedure in Item 12,
1
: check):
g::').r;rYgE gf\,e:ngL (4) PROPOSED USE( ¢ ) (12) WELL LOG: Diameter of well below casing .
Cable X) Jetted O Domestic G industrial 0 Municloal O | poon griled 397 1t Depth of completed well 191 1.
Dug 0 Bored [J | Irrigation [J Test Well [ Other (m)]
Formation: Describe color, texture, graln size and structure of materials;
and show thickness and nature of each stratum and aqulfer penetrated,
CASING INSTALLED Threaded [ Welded u with at least one entry for each change of formation. Report each change
6 * Diam. from ... 183 ft, Gage .5 0 SO in position of Static Water Level as drilling proceeds. Note drilling rates.
S- /)léobntxdﬁﬂr ......... 181 ft, to ... 191 ft. Gage 10 MATERIAL From To SWL
“ Diam. from ... ... 0’ to .. It GARE s Clav. sandy brown 0 3
(¢ PERFORATIONS: Pertorated? [{] Yes [J No. Cemented gravel 5‘2 2%
; ! wn
1, o€ of perforator used Tarch -Qlﬂ’—bm
- ; Sand, grey .. 61 RBo|
Size of perforations 1/8 in. by 12 in. — 8'
18 162 190 Sand, brown 89! 9
[RNS | » JISTIIN perforations from ............ L4 o T - TR > A~ % _C}_lay. orey — .L 98 127.
... PEriOTALIONE fTOM .oocoivrorenennrrsiseenne [ LT 1 PR . 3 Clay. bluw L 127 136‘
o PETTGTAtIONS IOM .. v vt v $60 RO s e YL Cla)r. erey 136 ' 165 -
S U TU LI L R R L e — T . 165( 169
perforatlons £rom .. ..o 6 X0 e i I8, Clay, prey 16‘9 181
Sand, grey, coarse 181 187] 75
™ . . X I 3
(7v SCREENS Well screen instailed? ] Yes XJ No Clay, grey 187 191|
AERCULER’s NBIME . i v orn e - e e e e T
Type e e e . Model NE. vvveircvimeannn o e T e e - 1
Diam. . ... Slot size ... ... Set from . e B0 e B DA E
Dlam. . ... Slot size ... +. Set irom ... USRS { 20 T JURIR . -
(8) WATER LEVEL: Completed well.
Static level 75 ft. beiow land surface Date 7-29—69
iJan pressure ibs. per square {nch Date
. D 3 i o T
(8) WELL TESTS: lowerea below statie lever 1ove! 1 R -
Was & pump test made? [J Yes 3 No 12 yes, by whom? l l
Yield: ga)./min, with 2. drawdown after hrs. Work sn"e,d dull 16 18 69 Completed Jyly 29 19 69
N N ) Date well drilling machine moved off of well July 31 19 69
" - N - Drilling Machine Operator's Cerilfication:
Bailer test 20 gal/min. with 90 it drawdown atter 1 hrs. This well was constructed under my direct supervision, Mate-

rials used and information reported above &rg true to my best
knowledge and belief,

[Signed] ﬂw4 ,2[7 W/ Date’ Auga.5.., 19.69

(Drilling Machine Operator;

Drilling Machine Operator’s License No. 398

.......

Water Well Contracior's Certification:

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

NAME Steinmen Bros,

(Peuon. firm or corpcnuon)

{Type or print)

[Slmed%&ﬁ—-.—zufg' 777"- f*mu& .....

TWaler Wil Contractor)
19.69

Contractor’s License No, .......%..... Date ....AU&s..5

(USE ADDITIONAL SHEKTS IF NECESSARY)



e

EAEEN T
[P W v wxa :
o R E
(S [ x . 4. (&5~
Original and T
{ Copy with the = Ll e

TE ENGINEER,
LEM. OREGON

. = WATER WELL REPORT
o STATE OF OREGON

N &0
State Welt No. .. /2//“ T /e.) C k&/\Q

State Permit No. .

WN : . Drawdown is amount ter ] 1i
e 5. 9. Huchotts (11) WELL TESTS:  GUneeyhosee ievel™™ e =
Ia."l" . e He Jeo FUSOOLLEY Was a pump test made? [J Yes 5 No 1 yes, by whom? )
ddress 15870 3Joenes Ferry Pd Yield: gal./min, with £t. drawdown after hrs.
. __Ti~ard, Creron_ " " " "
(2) LOCATION OF WELL: e 1 i E A P
County M&J_S/-/ Owner's number, i any— at e: L £al/min. ¥ -Crawcown atler hrs,
A .p.m.
. %4 Section 13 T. R. 1 wm Tr eslan fow g.pmm Date ~
Bcarmg and distance from section or subdivision corner Zemeerature of water Was 2 chemical andlysts made? [ Yes (D No
Trart 25 Tote 1-2-3 (12) WELL LOG: Diameter of well . 6 . Inches
Depth driled 80 ft. Depth of compieted well uQ 1,
Formation: Describe by color, character, size of material and structure, and
show thickness of aqm/’en and the kind and nature of the material in ‘each
( 4 stratum penetrated, with at least one eniry for each change of formation.
— - —— MATERIAL FROM TO
(3) TYPE OF WORK (check): Clay 0 L
New 'Well Deepening [J Reconditioning [J Abandon [ j”all bOUl_{{Q{'ﬁ,#, '
If abandonment, describe material and procedure in Item 11, Graveland cl 2y S 11
57 : gnall boulcerr and ravel 11 1L
( PROPOSED USE (check): |(5) TYPEOF WELL: | “cTay and ~ravel s 17
Domestic ¥ Industrial {3 Municipal [J gﬂsﬂ' % ?fa’e; 8 small boul-ers and sravel WTL"? '1_'-9'
. able ette e L
Irrigation [ Test Well [} Other 0 Dug I Bored [ |Clay and sravel 19 27
STIr 508 aravel _ 27 | 3k
((y CASING INSTALLED: 8Threaded 0 Welded 1 Travel T 3l 15
Ot 1] oy e &Y S SRS b2
" A\ - * 9
Aa..) Diam. from ....0o oo, £t to 3 £t. Goge l?.Od,f Cl?] and -ravel ) 1{5 - wi]-,.
........... " Diam. from 18, to .. 18, Gage "ravel and some clay 5-1_ 52
L0 Diam. from e e I 80 e ft. Gage ... "1 2y and small glj'bvel -—rb? 6,5,,.,
heay free -ravel &8 L

(/) PERFORATIONS

Type of perforator used

Perforated? [J Yes {J No

SIZE of perforations in_by in.
perforations from .. .. .. .o T
.. perforations from .. . N
perforations from 1t.
... perforations from 1.
.. perforations from ... ...cvunn It
.(g) SCREENS: Well screen installed (3 Yes E No
Manufacturer's Name ...
Type Model No.
Ham ., Slot size ... S Set from ft. to ft.
Y evrnecnns. B1Ot 812€ i SELAXOM e £ 0 1L

Work_started Jan 5 . 61 __Completed Jan 16 ‘jQél

(9) CONSTRUCTION:
Was well gravel packed? [J Yes X] No Size of gravel: .
Gravel pluced from . e - 610 I {3

Was a surface seal provided? JYes ] No To what depth? . IR ¢ 3
Material used in seal— -

Did any strats contain unusable weter? ] Yes [ No
Type of water? Depth of strata
Method of sealing strata off

(10) WATER LEVELS:
te level 1t _below land surface Dated 2N 13-—51
|l|n pressure . 1bs _persquare inch Date

Log Accepudb 4( N/éz’gé‘@
k Date ... L72C%51 . 19

‘Sl'ned) {Ownar)

e ——

(13) PUMP:

Manufacturer's Name .. ..

1/2 Hp Jacuzei

Type: HP

‘Well Driller’s Statement:

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

NaME JERICY WELL DRILLING

" (Person. f.rm, ¢r corporation) (Type of printy
2992 Hoover Blvd.,Nevber ;,Crz‘on

Address

Cesmrisuvanin

waRur i dtR-NEIRESBNIDES

Driller's well number ......,,

{Signed) ‘,I’K srensesans
License No. 111 WJdan 15, I 10.51,

{(USR ADDITIONAL SHERETS 1P NECESSANY)



WAL '\\/(_, ‘!
tﬂi MAY 2.9 1961 \J'

* 0
N N 2/\w-—\3Ca[_oc:

“r' e LA WA gt~
e Original -nd‘ he 2 ok - ! N \_)' -IWATER WELL REPORT State Well No,
st Co TS -f xty ‘s - l’,. r :
:ﬁgﬁ,gogégg?‘ ! ' ’ STATE OF OREGON State Permit No.
OWNER: (11) WELL TESTS:  Duueey s mpiciovdier v o
we_ Mre E.D, Huebotter Was a pump test made? [J Yes [J No If yes, by whom?
tadress 16870 Boones Ferry Rd. Yield: gal./min. with 1t drawdown after ‘hra,’
o Ligard Ore, _ " " - -
(2) LOCATION OF WELL: - 15 *___at, botton T
Baller test gal,/min. with £t. drawdown afler 2 hts,
i County wish Qwner's number, f any—- Artesian flow m. Date — -
i % % Section T, R. L2 L2 . ” -
* Bearing and distance from section or subdivision corner emperature of water Was 8 cf snalysts made? (] Yes (1 No
| SSee other Loz (12) WELL LOG: Diameter of wetl .....6 . .. inches.
Depth drilled 85 ft. Depth of completed well 165
Formation: Describe by color, eharacter, ize of material and structure, and
- show thickness of aqmyen and the kind and nature of the material (n ‘each
stratum penetrated, with at least one entry for each change of Jormation.
MATERIAL FROM TO
(3) TYPE OF WORK (check): Gravel 80 89
New Weli [] Deepentng{D) Reconditioning [ Abandon [} blue clay ___@9_. 9%
I abandonment, describe material and procedure in Item 11, Brown. clay 9% _llL' .
s Blue zilt With 11 | 125
(-, PROPOSED USE (check): |(5) TYPE OF WELL: Blue sand 5 iltm“-m- 125 T 1ee
Domestic X Industrial [J Municipsl [} g:::y 1;3:':: 8 n " "
Irrigation [J Test Well [] Other u] Dug 3 Bored (O L%% |65
Blue clay 168
a;s) CASING INSTALLED:  Thresded 1 Welded &9 -
ODDI Iroa ..... g? ...... 7, o ... lhé-b ft. Gage 17002# W.
L ft, of 03 2LTE __Water wzs hard to clear
........ $) tam’ trom R
.......... * Diam. from lhé ft, to 165

\-+ PERFORATIONS:
Type of perforator used

Perforated? [Xyer [J No

{USR ADDITIONAL SHEETS I¥

SIZE of perforations in. by in,
% ............................. perforations from ., 6 ................... fit. tc ... 165 ............ £t
hROiB ................ perforations from ft. to ®,
eeseusanastansibenesyssastrses perforations from ft. to £t
- perforati from ft. to 1t
i perforations from ft to £t
(8) SCREENS: Well acreen installed [J Yes [0
Manufacturer's Name
Type MOdEl NO. oo
" rervssnneatoss Slot size ...meen - Bet tfrom ft. to f%®t.
Do bt cwnmne Slot Bl .. ft. o . | work startea _# 3/7/61 19 Completed _3/20/61 19
(9) CONSTRUCTION: (13) PUMP:
Was well gravel packed? [J Yes l}No Size of Eravel! . ...osens « | Manufscturer's Name ... Jd acuzzi
Gravel pluced trom .~ to o 1, Type: ... Stage Jet up. .1
Was & surface seal provided? [J Yesa [0 No To what depth? 1.
Material used in seal— Well Driller’s Btatement:
Did any strata contain unusable water?\li) Yes [) No This well was drilled under my jurisdiction and this report is
Type of water? Browm Depth of strata_ 6590 true to the best of my knowledge and belief,
Method of sealing strats off  Tirp
==== | N 1.
0) w ATER l.n . AME mw cﬂ%mpy&rlg%on) (Type or print)
* 2002
& cleval 70 EVELS . below Jand surface Date Address 8 Hoover Blvd. Newherg.Oree.......
sn prewure Ibe. per equare inch_Date Driller's wel P
Log Accepled by: (Signed) ﬂgw
[8igned) LA Up [TULLBL T el pritin)
u.(f‘ : Date » W | 1y N Date3/20/61

) W

e r———— -



UBSERVATION WELL
STATE ENGINEER Well Record

Salem, Oregon

bos crmcens APPLICATION NO. oo
‘ Pors D " MAILING ——
OWNER: ./ RuSK . LARTS. KISTRIBUTERS ADDRESS: ... bt el TF Sreoeeeeeeesereeeeeeeeese oo
CITY AND
LOCATION OF WELL: Owner's NO. ...cc.oceoovvecereeeneea. STATE: e
— N -
My 56 see [3. T 2 SR LW, WM : :
Bearing and distance from section or subdivision : i
...... T S N——
COTTIET «o.coeeiteeeest et eeeteteee st sessarassssssessasssres s snenesmesrastsumtmsunse s senraeasas ! i
]
.................................................................................................................... | ,
.................................................................. i i
! !
.................................................................................................................... ' H
R D [ e
Altitude at Well ..ot ' i
! \
TYPE OF WELL: 6. Date Constructed e ies i !
Depth drilled ........9&.cco...... Depth cased ..... 9% e Section cood B
CASING RECORD:
3 C 1aIC
FINISH:
AQUIFERS:
GCrAvEL
WATER LEVEL:
sr.05  (3°30-62)
PUMPING EQUIPMENT! TYDE woiccroreictrcereriesomnsesesassssssssssssssssnsasssnavssasastassssssssasasassssassessassasasnrssens HP. e
Capacity GP.M.
WELL TESTS:
Drawdown ...occocmveeecceens ft. after .. BOULS ettt cevrmrie e sersseerassessssasassasss ssnsnesnssetesass senans G.P.M,
Drawdown ......cccomevervenns £t after .o hours ........ . et s s e naene G.P.M.
USE OF WATER ..Lcetemi b, .Temp. °F. v 19,
SOURCE OF INFORMATION it B[S, L0 oreeerreeevesscsneeessreessssresesssssssssssesssss s sesssesssessassssssssses sosessasovsse e
DRILLER OF DIGGER ..cconvmeviireiriniiiiissnreieserserasrsse e sasssssun sssssasessassessistans sessrinssssosbseasssensassasssssesssssesasssssssens tosses sssenssssssaresasas
ADDITIONAL DATA:
Log ..6.43..... Water Level Measurements ....¥/........ Chemical Analysis .................... Aquifer Test ...
REMARKS:

Slate Printing 80318




\)\ Q(;
APERE
WATER WELL REPORT

Cu?j $rcim

Flle Original and

—y

State Well No, ...7 ..

O+ |2,

ST

ATE BNGINEER 53 STATE OF OREGON [ O INE

tem. oregone (G 2259 State Pesstt No. ..o 2501

D OVNER: (1) WELL TESTS:  RUsceyt i iitideler ove o

_ne _E \_&.‘L\f L\\ 1 E— Gue< :\ \\ Goyn Was a pump test made? [J Yes_ [J No If yes, by whom?
Ad""__.._J"’ 7 LN 4 DA | vield: 25 gal/min, with ¢ ft. drawdown after hrs,
J— i v n\»\\ . " " " "
1 N 1 . . o " v

(2) LOCATION OF WELL: " "™ "0, Ayl : :
Bailer test gal./min, with it. drawdown after hrs.

County \f\( r \ N Cwner's number, if any~- - -

i ;*:-‘-_5:-( . i/ Section L) T ? < R ‘ W WM. Arteslan flow g.p.m. Date :

Beu.lnf; and distance from section or subdivision corner Aemperature of water bt R0 lnaly§{8__nqu§_7___ﬂ_¥_gl_vlj‘yp

D T Wl X oA ERR Ty N P T (12) WELL LOG: Dlameter of wetl ... ...

e LU R WS O LY Depth drilled } - It,_Depth of completed well | »'.*;
Formatlon: Describe by color, charucter, size of material and structure, and
show thickness of aquiyers and the kind and nature of the material in ‘each
stratum peneirated, with at least one entry for each charnge of formation.

i e MATERIAL FROM TO

(3) TYPE OF WORK (check): . O [} 5

New Weli [J Deepening [ Reconditioning [ Abandon [J | _ Bo.Adeyvs 5 C\e s 28

It abandonment, describe material and procedure in Item i1, e, G G N 7 ST oD O Y ln

\-» PROPOSED USE (check):  |(5) TYPE OF WELL: e “"\B "‘ B e Neel 36 Tan

Domestle ’C] Industrial {J Municipal [J g:::y 8 ?:::’:;‘ 8 N iﬂr,‘ \?z— < - NG

Irrigation [ Test Well [] Other 0 Dug O Bored 0O [ePYIAN A f_.\ k_\kj 1eD 1 2.0

(6) CASING INSTALLED: Threaded [] Welded [J

e Dlam, from ... S, o At Gage v
LG Diam, from e
. Dlam. from e

.} PERFORATIONS: Perforated? ¥ Yes [JNo

Type of perforator used (SN SRR IR A

SIZE of perforations . by in,

... perforations from .. ( 2 RS < S 7. I‘t"’t ............ 2t
.. perforations from it. to RS 1 8
... perforaticns from .. fr. to ..

... perforations from ... b ft. to 1.
.. pertorstions from ... ft. to 1=,

(8) SCREENS: Well acreen installed [ Yes [J Ne

Manufacturer's Name .. ...

TYDO . v vr e srrreee sermessesprecsssrecsstesosssioesvre s MOBC] NOL corviscrresamrisanssesrvesssmas.anse . -

DI~ . SO BIZE e . SEEIPOM i s B W0 i £ 1

L e .o Slot size v Bt £1OM e e B 0 e 28, Work started 16 Compieted 19‘1“

{9) CONSTRUCTION: (13) PUMP: )

Was well gravel packed? [J Yes (3 No Size of gravel: . ... . oo | pManutacturer's Name ... ', QW\(Y\(’\

Gravel piuced from .. . It 10 . . S { Type:

Was a surface geal provided? D Yes ] No To what dep(h? ¢t

Material used in seal—~ Well Driller’s Btatement:

Did any strata contaln unusable water? [ Yes [) No This well was drilied under my jurisdiction and this report is

Type of water? Depth of strata true to the best of my knowledge and belief.

Method of sealing strata ott " NAME .9.* L) ANENGAN ‘B veS

0) WATEB LEVELS: {Person, flrm, cr corporation) (Type or print)
statie tevel = C 11, below land surface Date V) whi, \(\‘\\ Address
rieslan pressure It persquareinch Date ... | Driller’s well number ... ..c....
Log Accepted by: [SIENBA) ...t gssarssass s casessctsaes nses
(Well Driller)
[Signed] (Gwnet) Date v 10 License No. . Date ¢ 1

(USE ADDITIONAL SHRETS (F NECESSARY)



O +®13 TS
STATE ENGINEER Well Record STATE WELL NO. “\W7/3L
Salem, Oregon COUNTY .MWASMINGION
APPLICATION NO.GR2259,GR 2\8
MAILING
owNER: .1 ey 5. Meows . ADDRESS: .1 1.Q1L5.5w. Voonr. Boam Farry. R
CITY AND
LOCATION OF WELL: OWner’s No. ... STATE: Tigaxd
A 4
NE %W SW o ysee 120 B s R /%(V WM. ! :
Bearing and distance from section or subdivision '
—————— B b e o e PR —
corner N42° 4o E. 2%7.6 Yo e ... '
. ]
St ey 05 Se e e A e A\ !
...... AR 1 L® i
! 4
..................................... - -----;.-- . .,-__._J._______
Altitude at Well ..ot enensrrnes i !
N ]
TYPE OF WELL:D¥\\a.).. Date Constructed .\2\. ! !
Depth drilled ..\ 228 oo Depth cased ....... %9 Section ...\ 2.
CASING RECORD:
B -\
FINISH:
AQUIFERS:
LoosSe Cb‘kaV-.\ g\f'ow\ S0 Yo V05 5 G_Q.AX-
WATER LEVEL:
8o fed balow lawd S wwfoca.
PUMPING EQUIPMENT: Type ........ Povnone CHP 2
Capacity ..3.9 G.P.M.
WELL TESTS: _
Drawdown ....&..oeeeve. ft. after hours ... Mmping. 250 GP.M.
Drawdown .oeeeeeeeeocerrennnss ft. after ...vceeveeiinnns hours G.P.M.
USE OF WATER Frrag&irom.. Temp. °F. y 10,
SOURCE OF INFORMATION .G ®.22.53 eeeeeeeserestes s p s seans
DRILLER or DIGGER .0 @ i B 08 c et st sesne s eesirenons
ADDITIONAL DATA:
Log Y Water Level Measurements ..o Chemical Analysis .......cou..... Aquifer Test .....ovmmeorennes
REMARKS:

State Printing ssye



O &3

STATE ENGINEER
Salem, Oregon

Well Log

Qe
2 ——
State Well No. /h/ 13/

County .. WASHINGTON. ...
Application No. Gf 2259 6R2!56

Owner H‘Z—‘ﬁ\“ ........... %Y‘\Q—O\\‘S ................................................. Owner's NO. oo .
Driller: ....... CSAYQ'\V\W\““ ........ E\“QS .................................. Date Drilled .\ N .
CHARACTER OF MATERIAL _(Festbelow jand surfosel Thicknss
S - 5 5
Powldtvs aed C_\c.uj 5 2.0 \s
LeonSs  Cavaexa ) °5V‘°\“\,S°‘\\N' Q\m} 2.0 3¢ 6
G v oove\ ’-C.,\Q-»\) o) bow\doys ") |O L
Loose grove) go o5 25
Gyov\ Gwnd Q,\tw\) o5 | 20 \S




bl 461

s
Fie Originaland = ".°"T I 0 WJEER WATER WELL REPORT State Well No, //’t’\ ’
STATE ENGINEER,  weat s _ww == STATE OF OREGON
SALEM. OREGON Sl - — State PErMIt NOu ..o oo
. D d i t ter )
OWNER: (11) WELL TESTS:  RUsdoyn, fanoin|vejer level s
e __RC A’A /VgLA/ ——— Was a pump test made? [J Yes [J No If yes by whom? -
dd"‘iL—p MM__M Yield: gal./min, with 1. drawdown after hrs.
(2) LOCATION OF WELL: - . - u
< ! B Co ./min, wit 1.
County VA I 150y Owner's number, if any— aller test ‘( gal./min. with (% drawdown after
7 Arteslan flow g p.m. Date
. ) 14 Section T. R. W.M, T f . : w hermioal Tyei Ger v
a
Bearing and distance from sectifon or subdivision corner Soberaee of water as 2 chemical analysis mede? [ Yes 0O No
__/ 171 yad A‘ /’l/ ST LS A/ AT oY (12) WELL LOG: Diameter of well ..................... inches
= .
/4 d_l___:.]_/u_i&lﬁi._ Depth drilled 1. Depth of completed well 1t,
Sedé o F R (‘ I'H"/ - IS 7t rFRewn STREET F":)rmatgor;c' Desc;lbe b colordczf;‘amcte&-. sirae oitmate?atlhand sltrucllure ang
g - M - sNow tcKne ) [:4 a 1 and nature o e material tn eac
I £l W _WEST WF2) & stratum penefiatedaq\lﬂuhrsat 1lleast cone“entry for each change of formation.
MATERIAL FROM TO
(3) TYPE OF WORK (check): S04 o | <7
New Well‘AY Deepening [J Reconditioning [ Abandon [J __&_a L é )& e S: %(; é d Y= / ’:,;_ g‘ g
andohment, describe material and procedure {n Item 11, Sl 4 ‘/ S‘ - K’:’ A
~. \ar AIF A | GGt
(4) PROPOSED USE (check): (§) TYPE OF WELL: T
Domestlc ﬂ? Industrial [J Munlcipal [J g:g:}' 1;:3’:;\ 8
Irrigation [] Test Well [J Other 0 Dug 1 Bored DO
(6) CASING INSTALLED: Threaded [ Welded &f
,(“'é..." Diam, from ..t to 8 ¢ ft. Gage ..
et DAL £TOM i T 20 e,
.t Diam, from v £t to
1., PERFORATIONS: Perforated? [J Yes [#No S U
Type of perforator used
SIZE of perforations in. by in. [
perforations from 1t. to .. 1, —
.. perforations from ... 1. to 1®t.
.. perforations from £, to 45
perforations from ft. to 1t
... perforations from 1t to 1
(8) SCREENS: Well screen installed  [] Yes _HfNo
Manufacturer's Name
Type Model No. .. RS e
(l' . Slot size Set from 1t. to 1t
'( .
T S Slot size ..o Set £rom ..o 210 oo # | Work _started o/ / (o 19:’2 Completed 4 ,/I._. B
77 7
(9) CONSTRUCTION: (13) PUMP:
Was wcll gravel packed? [J Yes qNo Size of gravel: ............covmoms Manufacturer's Name m)() f&’a) RC/ ?l/h[‘ ( o
Gravel pl 4 from 1. to ft. Type: .. j 7‘ . 3/4_,
Was a surface seal provided? [J Yes []) No To what depth? ........cvene [ {3
Material used in seal—- Well Driller’s Statement:
DId any strats contain unusable water? [ Yes [ No This well was drilled under my jurisdiction and this report is
Type of water? Depth of strata true to the best of my knowledge and belief,
Method of sealing strats off ) .
£ NAME ,/é? A Vo oAl T J—
erson, firm, =r corporation pe or pr t)
(10) WATER LEVELS: -
2 A M
St tevel | &= 11, below land surface Date . /q Lerg Adaress AR Do SMALLE P, A 2R A AP
lan pressure . . JU8._per square mch.,!l"' Driller's well nu
Log Accepted by: [Signed) ... (L. @%l y 0? L7 "M
el Dritler
Signed Date 19........ y
[Slgned) {Gwner) ! License Na. . 'j/ v sneresesnsnasenns DaterZ!. 19."..' /

(USE ADDITIONAL SHEETS I¥ NECEXSARY)



NOTICE TO WATER WELL CO
The original and first copy |7,

CEIY
R Y
STATE ENGINEER, SALEM, ORESSF VT E ENG | N E PFe

within 30 days from the date
of well completion.

?ﬁ)‘@‘ WELL REPORT
3 19 STATE OF OREGON
e type or print)

SALEM. OREGBN‘" write above this line)

=B

State Well No.

Stste Permit No.

(1) OWNER:
name VWpzz. X, Alervis N

(11) 1.0CATION OF WELL:
County WA 54 Driller's well number

P

Address 52 R S W Pelcrs ﬁ('/ —7—1} dﬂlﬁbﬁ '
(2) TYPE OF WORK (check):

KSE % SWihsetion /3 TS R /W WM.

Bearing and diatance from section or subdiviston corner

N

New Wel) g Deepening O Reconditioning [0 Abandon y
It abandonment, describe materiai and procedure in Item 12
: eck):
(3) TYP~E OF WELL (‘) PROPOSED USE (Ch ) (12) WELL LOG: Diameter of weli below casing . C) eerenes
Rotary Driven O Domenti Industrial ] Municipal [) >
Cable Jetted O mestic W' Industria unielp Depth drilied 5. 4  ft. Depth of completed well #7) at.
Dug =] Bored [ Irrigation [J Test Well [0 Other [m] .
Formation: Describe color, texture, grain size and structure of materials;
. and show thickness and nature of each stratum and aquifer penetrated,
15) CASING INSTALLED: Threaded [} Welded [ with at least ohe entry for each change of formation. Report each change
.................. * Diam, from ................ 8, y ft. Gage ... | N position of Static Water Level as drilling proceeds Note drilling rates.
imtre b saas * Diam,. from ABAA/ 64/ f®t, Gage .....coovrrevnnener MATERIAL Yrom To SWL
w ——‘—"“———-———’—— .
e DlAm, trom T e, ft. to /Vaﬂgt GagE ..o v 'Z?rem//a/ Y .l P =
(6) PERFORATIONS: Tertorsted? 3 Yes 0 No. Lpeuger Clins,e T %BM& 3128
Type of perforator used = 3 4‘1? V'?ﬁ/ AE 35
Bize of pertorat in, b i, - 'y
S perorationt z : Clas/mme [fulled
[, perforations from ft, to f®t, -
o -, =
pertorations from . to Sl P, 2RIz A ] Y. 74T A
et e aresems perforations from. ft. tc £t " iy
P— perforstions from . to %,
...................... perforations from .. ft, to ;.
(7) SCREENS: Well screen installed? [J Yes YNo
Manufacturer's Name ..
k 3 4 O -
Diam. .. 8lot size ... Set from ft, to 2.
Dism. .o, Slot size ... [-TI0K 1.} (AUOISRUITRS | S 1. JEUNOIN £, -
(8) WATER LEVEL: Completed well.
Static leve! ft. below land surface Date
tesian presaure ibs. per square inch Date
. D t
(9) WELL TESTS:  Rriuiays s rmoun s tevel
Was & pump teat made? {J Yes ﬁ‘N‘o If yes, by whom?
Yield: gal./min. with ft._ drawdown after hes, | Workmanted 2 - /F 17 Compieted 2~ 240 W7D
. - - . Date well drilling machine moved off of well .2 ~ o2 ¢ w7/
- ” L 4 Drilling Machine Operator’s Certification:
This well was constructed under my direct supervision, Mate-
Bailer test gal./min. with ft, drawdown after brs. | rials used and informatio  reported above are true o my best
Art flow g.p.m. Date know@ beliet. /
(Signed8)A T 27425, / T Bate a?:o?o. 15.70

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

(10) CONSTRUCTION:

Well seal—-Material used Aﬁﬂ A -
Depth of seal e .
meter of well bore to bottom of seal .......inm.. — N
*c any loose strata cemented off? ) Yoo I No Depth cvcomnainnacns
.48 & drive shos used? ) Yes [ No
Did any atrata tain unusable water? [) Yes (3 No
Type of water? depth of strata

Method of sealing strats off )
Was well gravel packed? [J Yes () No Bise of gravel: ..o
Gravel placed from . e ft

N

{Driiling Machfne Operator)

-’
Drilling Machine Operator's License No. 3 () )

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

true to th t of my know e AN /bellet.
NAME ../ Y ik " /m/@ C2.

ation) (Type oz\nl)
R4t nnd
Lnsxssuiniotmaraioaibiis

Signed) YA 2% ? 2K
( ) (Water Well Contractor)

Contractor's License No#oq Date &.“’?"... IO..ZZ

(Person, firm or cot

Address

ki A RETIANAL SHEETS IF NECESSARY)



STATE ENGINEER
Salem, Oregon

Well Record’&;k) o N er

n/iwaizn

COUNTY

CouNTY *- o o
MAILING
OWNER: .3en Brelm . ADDRESS: 13069 Lover Joones Ferrey Rd
CITY AND ,, .
LOCATION OF WELL: Owner’s No. ...oooocooovccooeoeerereoen STATE: .......ashinzton e
il SE Y See 23T L Z SuR LA WL, WML ' i
Bearing and distance from section or subdivision i |
corner 2220! 5 & 200! E from cor of sec 13 ... E i
................................................................................... ; ;
........................... | !
1 |
i !
.—--....-%l--—.-.. ______ g__._---
| °g |
! |
Section 13
CASING RECORD:
6-inch
FINISH:
AQUIFERS:
WATER LEVEL:
561
PUMPING EQUIPMENT: Type Hontromery JAXG. m T8 e HP ..o
Capacity 23 GP.M,
WELL TESTS:
Drawdown .....5en... ft. AFET oo HOUL'S oot 154/ 3, G.P.M
Drawdown ...cveveveeerevvreeenne ft. after .. ROUTS ottt ceseeemsmes e sssmsrsesassesenecs e rassasenaen G.P.M
USE OF WATER LrhZatiOR e Temp. ..oooooon.. ks R , 190
SOURCE OF INFORMATION ..CR=3FH5.....ccoeieeenreerieinns

DRILLER or DIGGER .:am.llunson
ADDITIONAL DATA:
Log .:A..... Water Level Measurements

..................

..................

.....................

REMARKS:

State Printing #6216



NOTICE TO WATER WELL CONTRACTOR
The original and first copy
af this report are 1o be
filed with the

" 7TE ENGINEER, SALEM, OREGON 97310
within 30 days from the date
of well completion.

WATER WELL REPORT

STATE OF OREGON
(Please type or print)

257

State Well No. o‘3//14/" /3/C

State Permit No.

OWNER:
Name Jo_Co Pil_kg_.ngton
address 16515 S, W, Upper Boones Ferry Rd,

Drawdown {s amount watler level is

(11) WELL TESTS: lowered below static leve
Was a8 pump test made? ) Yes El No If yes, by whom?

Tigard, Oregon.

Yield: gal./min. with £t, drawdown after

” " 0"

(2) LOCATION OF WELL:

county Washington Driller's well number 11=62

" " i}

Bailer test
Artesian flow

30 gal./min, with NO_ft. drawdown after 1
g.p.m. Date

SE__ v SE__ % Sectton 13 T. 28 & 1¥ WM. Temperature of water ﬁ‘l Was a chemical analysis made? [J Yes & N
Bearing and distance from section or subdivision corner = =
(12) WELL LOG: Diameter of weil below casing ....0 LA
Depth drilled 85 1. Depth of completed well 6L
Formation: Describe by color, character, size of material and structure, and
show thickness of aquifiers and the kind and nature of the material in each
. stratum penctrated, with at least one entry for each change of formation,
= P 2 e MATERIAL FROM TO
(3) TYPE OF WORK (check): Yellow sandy clay 0 g
Weux.] Deepening O Reconditioning (3 Avanaon ) Cenent _gra'lel and_.bﬂll_d.ar_ﬂ 5 31
1t abandonment, describe material and procedure in Item 12 Qemnt“_gr‘avelw - 31 56~
(4) PROPOSED USE (check): | (5) TYPE OF WELL: |Loosely cemented gravel(water) gi %
Domestic X Industrial [J "Municipai {J Rotary [} Driven § Blu 0 ay- 8 8
; ) cable L Jettes O |Brown sandy clay 0 5
irrigation [J Test Well 3 Otner @] Dug o Bores [

(6) CASING INSTALLED:  tnreaded O Welded &

g ©." Diam, trom Q. 2t 62 1. GageaRS0.......
c ....... " Diam. rom ..o £t 10 i ft. Gage
........... * Diam, from £t. to 2t. Gage ..

(7) PERFORATIONS:

Type of perforator used

Perforated? [J Yes & No

Size of perforations in. by

periorations from

......

. perforations from
perforations from

N .. perforations from

perforations from 1t. to ¢,
(8) SCREENS: Well screen installed? [ Yes E) No
Manufacturer's Name
. Model NO. i
DIEm. e SIOL BLE e v Set from . to 1,
Diam. . Slot size ... - Set from it. to .

(9) CONSTRUCTION:

Well seal—Material used in seal Bantonite
Depth of seal
Dismeter of well bore 1o bottom of seal ........... ..10.. in,
‘Were any looge strata cemented off? (] Yes ‘ No
‘Was 2 drive shoe uud?b Yes [} No
Was well gravel packed? O Yes X No
Gravel placed from it to
y sirata contain unusuable water? [] Yes JNo
e of water? depth of strata
2 zihod of sealing strata ott

(10) WATER LEVELS:

................................

Size of gravel: .
£,

Statlc level S0 #t. betow tand surtace Dately/13/6k
Artesian pressure Ibs. per square inch Date

{UEE ADDITIONAL &

31 1. Was a packer used? tincnmh&dfm
rock

Work started Apr. 6 léh . Comp\etecﬁpro 13
Date well drilling machine moved off of well Apr. 1y

(13) PUMP:

Manufacturer's Nanxemt cren ek wpee e senta ersstrrne s rere e g etens
: Submersible

Water Well Contractor’s Certification:

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

NAME Ste

-Bros,
{Person. tirm or corporation)

{Type or pint)

Drilling Maching Operator's License No. 68
[Signed] jﬁp:;mc ‘ /z’ o=
(Waler Well Contractor)

Contractor’s License No. ...I....... Date Apre.13............, 1584...
HEETS 1r NECESSARY)




APPENDIX D
WATER QUALITY DATA
CH2M HILL
OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY

UNIFPIED SEWERAGE AGENCY



CH2M HILL
WATER QUALITY DATA
NEAR
DURHAM, OREGON



CH2M
e HILL

Environmental Laboratory

engineers
{’im’(‘)m ot Date: 20 September 1979
scientists
Project No.: P12946,B0
Page 1 of 2
Subject: Analysis of water samples for MSD~-Durham Landfill.
The samples were received 5 September 1979 and
assigned reference numbers 7476-7483.
Tualatin R. at
Fanno Creek at Boones Ferry
Parameter Boring #2 Boring #4 Tualatin River Road Bridge
as mg/l B-2~A B-2~-B B-4~A B-4-B FC-A FC-B TR-A TR-B
Calcium, Ca 15.7 17.9 1.87 1.88 15.0 i5.0 10.9 10.9
Magnesium, Mg 5.55 6.20 0.79 0.76 5.55 5.55 3.82 3.90
Potassium, K 2.60 2.85 0.87 0.47 2.77 2.79 2.11 2.15
Sodium, Na 6.10 6.85 3.28 3.07 7.84 7.83 10.90 11.40
Alkalinity, as CaCO3
Carbonate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bicarbonate 45.2 45.2 10.7 10.7 47.2 46.6 40,6 40.2
Chloride, Cl 2.85 1.55 2.95 2.33 10.4 10.4 9.69 9.84
Nitrate, N 0.03 0.04 0.02 0.03 0.91 0.91 2.56 3.55
Phosphate, P 0.11 0.17 0.10 0.05 0.17 0.17 0.11 0.14
Sulfate, SO 5.5 9.8 6.8 7.5 17.0 19.1 14.8 14.8
Hardness,
CaCO3 63.7 73.5 9.21 9.21 57.4 57.8 43.7 44.5
PH 5.60 5.58 5.38 5.95 6.15 6.20 6.20 6.12
Conductivity,

Hmhos/cm 118 129 32 28 132 132 121 122
Turbidity,NTU 90 115 33 12 47 47 8.3 7.5
Color 180 280 7.5 7.5 140 140 50 50
Odor None Detected None Detected None Detected None Detected
Total Dis-

solved

Solids 144 168 42 39 148 147 119 129
Corvallis Office
AR AT Winetaers Rbed D0 Riwe R Corcallic Eroonn Q710 504U 7504071 Cable CHIM Vo



Date: 20 September 1979
Page 2 of 2
Tualatin R. at
Fanno Creek at Boones Ferry
Parameter Boring #2 Boring #4  Tualatin River Road Bridge
as mg/l B-2~A B-2~B B-4~A B-4-B PC-A PC-B TR-A TR-B
Arsenic, As 0.003 0.004 <0.001 <0.001 0.003 0.002 0.001 0.001
Barium, Ba 0.16 0.17 0.09 0.06 0.11 0.10 0.05 0.08
Boron, B <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07
Cadmium, ¢d <0.010 0.0l6 0.016 <0.010 0.033 0.020 <0.010 <0.010
Chromium,

Total Cr <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, Cu <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cyanide, CN <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Fluoride, F 0.19 0.20 0.09 0.09 0.16 0.16 0.19 0.19
Iron, Fe 3.72 7.55 0.22 0.48 2.93 2.38 0.30 0.72
Lead, Pb <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.,05 <0.05
Manganese, Mn 1.12 1.28 0.11 0.11 0.29 0.28 0.14 0.23
Mercury, Hg <0.0005<0.0005<0.0005<0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Selenium, Se <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, Aag <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Zinc, Zn 0.20 0.20 0.96 0.94 0.070 0.061 0.022 0.035

< Indicates

"less than."

All tests are performed in accordance with current Environmental Protection
Agency guidelines as published in the Federal Register.

The information shown on this sheet is test data only and no analysis or
interpretation is intended or implied.

Samples will be retained 30 days unless otherwise requested.

Reported by-

lgry & Wa%/

Mary E{JPlayer



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY
SURFACE WATER QUALITY
AND
SEWAGE TREATMENT PLANT EFFLUENT QUALITY
NEAR

DURHAM, OREGON



SUMMARY OF OREGON DEPARTMENT OF ENVIRCONMENTAL QUALITY
SURFACE WATER QUALITY DATA NEAR
DURHAM, OREGCON

TOTAL  SUSP S0.  NH=N NO-N PO % 0 MPN/100 ml
STATION DATE pH COLOR TURB  SOLIDS SOLIDS ALK HARD  ~ 4 3 9 4oL TEMP.  D.O. SAT. BOD TOTAL FECAL
Fanno 3~31-69 6.74 1.4 8.90 12.5 7.1 66 6.1 2300
Creek 7-8~63 41.2 G6.10 13.2 i9.0 3.1 33 10.8 600
at Durham 8-12-69 7.4 2.5 10 286 24 156 90.5 14.1 12.5 0.16 23.8 45.0 19.0 0.9/ 17.4/ 6200 450
2.9 20.4
9-16-69 4.20 0.56 14.0 0.7 16 <66 70000
11-10-69 12.0 3.4 31 3.2 600
4-20-76 6.5 12.0 1.8 4.6 7000 620
Fanno 8~12-69 6.9 2.0 1.6/ 9.4/ <450 <450
2.9
Creek at 19.8
Hwy. <217
Tualatin 3-31-69 0.68 0.33 9.5 10.3 89 1.25 6200
River 7-8-69 0.50 0.62 20.5 9.2 102 4.6 450
Hwy. 212 8-28-69 20.0 8.4 91 4.1
Bridge 9-16-69 16.5 4.7 48 4.5 1300
11-10~69 0.90 0.43 10.0 8.3 75 1.25 2400
4-20-76 6.7 11.0 7.7 2.7 2400 620
Tualatin 4-20-76 6.6 11.0 6.8 3.0 2100 230
River at
Hwy. 217
Bridge
Tualatin 3-31-69 0.41 10.0 9.7 86 1.4 24,000
Fiver at 7-8-69 0.53 20.0 7.5 82 3.8 2300
Boores Ferxy 9-16-69 16.5 4.7 48 4.5 1300
Bd. 11-10-69 0.43 10.0 7.8 70 1.4 600



STATION

Fanno
Creek
STP

Tualatin
STP

Ramada
Inn

Burham
STP

Feerless
Truck
STP

DATE

7-22-69
8-12-69
8~6-70
5-15-72
5-13-74
9-10-74
3-2~76
4-9-76
6-8~76

5-15-72
5~13~-74
9-10-74
1-6-76
2-5-76
4-7-76
6-8-76
7-7-76
8~-3-76

11-22-66
5-15-72
5~13-74
9-10-74
1-6-76
2-5-76
3-1-76
4-7-76
5-5-76
€-8-76¢
7-7-76

8-3-76

10-5-76

-7-76
8-3-76
10-5-76

5-15-72

FLOW
MGD COLOR TURB

6 4.5

135/2.
102/2
98/2.5

27/¢
81/0.5

388/1

290/2.5
77/2.5
36/2

0.009
0.02

172/2.5
86/2.5
53/3
06/3

102/3

110/3+

126/3

298/3
S4/3+

290/1.5
130/2
75/1.5

0.015

SUMMARY OF OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY
SEWAGE TREATMENT PLANT EFFLUENT QUALITY NEAR

TOTAL Susp
SQLIDS SOLIDS

10

38

ALK

2.0

DURHAM, OREGON

HARD on M

3—N

NO

3

~N

O

1.4

NN
P
(S =RV, IV, B o}

~ W

O W NN
o

w
. .
OOOoOOoOHQOOWOo

w N W
e
v O uv

A
=]
—

% 0y

2300
17
16 2400
2600
<100
1600
<100
600

1300
<100
5000

110
< 10
<100
6x106
4x%10°
<160

>7000
<1000
18,000
110
<100
2700
<100
27,000
730,000
2500
110,000
200,000

<100
<100
<100

7x10°

MPN/100 ml
BOD TOTAL FECAL

<450

< 45
< 10
<100
< 10
< 10
< 10

1300
<100
<100
<2

<2
<104
6x10
23,000
< 10

<7000
<1000
<100
< 10
< 10
160
< 10
1800
52,000
< 10
1500
280,000

< 10
< 10
< 10

7%10°



UNIFIED SEWERAGE AGENCY
WATER QUALITY DATA
NEAR
DURHAM, OREGON



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARORATORY

DATA STATISTICS 1JUANZ79 TO 20JUL79
TUALATIN R-~ELSNER RI ER

d0-JUL~79 FAGE 1
RANGE STANDARD

FARAMETER UNITS NUM ZEROS MIN ‘ MAX MEAN DEVIATION
10 TEMF-~C DEG 3 0 7+00 18.00 13.33 U669
76 TURE NTU 3 0 8.00 180.00 66467 ?8.17
95 COND-LAER UMHO 3 © 82.00 196.00 126,33 6030
29% DO MG/LL 3 O G490 11,00 8.30 206
310 BODC(S) MG/L 3 0 0.8%5 1.38 TelA Q.27
340 T-COI MG/L 1 0 6400 6,00 6400 Q.00
403 FPH~-GRAR FH 3 0 7+07 7+25 o135 0.09
410 OH-CACO3 MG/L 1 O 47 .00 47,00 47 .00 0.00
440 HCO3-ION MG/L 1 0 60.38 60.39 60.38 Q.00
500 TR MG/L 3 0 ?8.00 127.00 114,33 14,84
G915 TFR(TOE) MG/L 3 0 83,00 109.00 g9.00 14,00
530 TNFR(SS) MG/L 3 0 ?.40 21.80 15.20 5024
4610 NH3-N MG/L 3 0 0.22 0.38 0.32 0.09
625 TRKN-N MG/L 3 0 1.02 1.35 1.13 ¢.19
630 NO2NO3-N MG/L. 3 O 0.86 2.24 1,39 0.75
665 TFOA-F MG/L 3 0 0.+16 0.23 0.20 0.04
480 TOC MG/7L 1 0 3.580 3.50 3.50 Q.00
720 TCYANIDE MG/L 1 1 0.00 0.00 0.00 0.00
745 T-S COMF MG/L 1 © 0.35 0,35 0.35 0.00
940 CHLORILDE MG/L 1 © 6.75 675 6.75 0.00
251 T~F(~) MG/L 3 1 0.12 0.55 0.324 0,20
1002 T-AS MG/LL. 3 0 0.00 0.00 0.00 0.00
1007 T-BA MG/L 1 1 0.00 0,00 0.00 0.00

1022 T-RB MG/L 3 0 0.12 0.14 0.13 0.01



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARORATORY

DATA STATISTICS 1JAN79 TO 20JUL79
TUALATIN R-ELSNER R ER

20-JUL-79 FAGE 2
RANGE STANDIARD
FARAMETER UNITS NUM ZEROS MIN MAX MEAN DNEVIATION
1027 T-CD MG/7LL 3 2 0.00 0400 0.00 0.00
1034 T~CR MG/L 1 1 0.00 0.00 0.00 0.00
1042 T-CU MG/L 3 0O 0.01 0.03 .02 ¢.01
1045 T~FE MG/L. 1 0 0.87 0.87 0.87 0.00
1051 T~FR MG/LL 3 2 0.02 0.02 0,02 0.00
1055 T-MN MG/L 3 O 0.07 0.17 0.11 0.08
10467 T~NI MG/l 1 1L 0.00 0.00 0.00 0.00
1092 T-2ZN MGsL 3 0 0.01 0,01 0.01 0.00
31400 ATF UssL. 3 0 0.11 0.40 0.28 0.28
31503 1OT-COLI 7100 3 O 7%G.00 200,00 131.67 53,31
3lé616 FEC-COLT /100 3 0 30,00 220,00 24.00 109.12
Z2230 CHLFPYL A UG/ 3 0 214 15.40 7415 7.36
Z2231 CHLFHL R UG/L 3 0 0.70 2.45 1.29 1.00
32232 CHLPYL C UG/L 3 0 0.89 2.06 1.37 0.61
32234 T-CHLPYL UG/ 3 0 3.73 20410 ?.81 8.9%

71900 T-HG U/ 3 3 0.00 0.00 0.00 0.00



UNIFIED SEWERAGE AGENCY

WATER QUALITY LABORATORY

DATA STATISTICS 1JAN7S TO 20JUL7Y
TUALATIN R-TUALATIN FARK

20-JUL-79 FAGE 1
RANGE STANDARD

FARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION
10 TEMF~C LEG 3 0 5.50 18.00 12.67 &.4%
76 TURR NTU 3 0 8,60 220.00 80.20 121.08
?5 COND-LAE UMHO 3 O ?0.00 195,00 131,67 G575
29% Do MG/L. 3 0 8.30 11.20 F.32 1.42
310 RODCS) MG/l 3 0 1.00 4.00 2.10 1,65
340 T-COD MG/l 1O 172.00 17.00 17.00 D.00
403 FH-GRAER FH 3 0 7+11 7.21 715 Q.08
410 OH-CACO3 MG/L. 1 0 52.20 u2.20 S2.20 0.00
440 HCO3-ION MG/L 1 0O 65.31 65,31 65.31 0.00
500 TR MG/7L 3 O 104,00 148,00 129,33 2W .74
515 TFR(TRS)Y MG/L 3 0O ?3.00 130,00 110.00 18,48
530 TNFR(ES) MG/L 3 0 10.90 28.80 12.37 8.99
610 NH3-N MG/l 3 0 0.28 1.67 0.82 0.75
623 TRKN~N MG/LL 3 O 1,02 1.80 1.49 0.41
630 NO2NO3-N MG/L 3 © 0.88 2424 1.43 0.72
665 TFPO4-F MG/L 3 O 0.15 C.27 0.22 0.06
480 TOC MG/LL 1 O 3.20 3.20 3.20 0.00
720 TCYANIDE MG/L 1 1 0.00 0.00 0.00 0.00
74% T-S COMF MG/L 1 0 0.35 0.35 0.35 0.00
940 CHLORIDE MG/L 1 0 11.30 11,30 11.30 ¢.00
9591 T-F(-) MG/L 3 1 0.13 0.58 0,35 0,32
1002 T-AS MG/L 3 O 0.00 0.00 0.00 0.00
1007 T-RA MG/L 1 1 0.00 0.00 0.00 0,00

1022 T~B MG/L 3 0 0.12 0.15 0.14 0.01



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARORATORY

DATA STATISTICS 1JAN79? TO 20JUL79
TUALATIN R-TUALATIN FARK

20-JUL~79 FAGE 2
RANGE STANDARD
FARAMETER UNITS NUM ZEROS MIN MAX MEAN LEVIATION
1027 T~CD MG/L 3 2 0,00 0.00 0.00 0.00
1034 T-CR MG/L 1 1 0.00 0.00 0.00 0.00
1042 7-CU MG/L. 3 0 0.01 0.03 0.02 0.01
1045 T-FE MG/L 1 0O 0.87 0.87 0.87 0.00
1051 T-FR MG/L 3 2 0.02 0.02 0.02 0.00
1058 T-MN MG/L 3 0 0.08 0.17 0.11 0.09
1067 T-NI MG/L 1 1 0.00 0.00 0.00 0.00
1092 T-ZN MG/L 3 0 0.01 0,02 0.02 0.00
31400 ATF uss/L 3 0 0.05 2.25 0.81 1.29
31503 TOT-COLTI 7100 3 O 160.00 350,00 240.00 8,49
31616 FEC;CDLI /7100 3 0 48,00 160,00 85.67 64,38
32230 CHLFYL & UG/L 2 O 2.36 5.468 4.02 2.35
32231 CHLFHL R UG/L 2 0 0.54 1.31 0.93 0.54
F2232 CHLFYL € UG/L 2 0O 0.61 4.10 2.34 2.46
32234 T-CHLPYL UG/L 2 0 3.51 11.10 7.31 G437

71900 T-HG uss/t. 3 3 0.00 0.00 0.00 0.00



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARBORATORY

DATA STATISTICS 1JANZ79? TO 20JUL79
TUALATIN R-HWY 212 ER

20-JUL-79 FAGE 1
RANGE STANDARD

FARAMETER UNITS NUM ZEROS MIN MAX MEAN DBEVIATION
10 TEMF~C LEG 3 0 6.00 20.00 13,67 7,09
76 TURE NTU 3 0 5.60 230.00 82,593 1272.7%
9% COND-LAR UMHO 3 0 25,00 180.00 128,33 A% 37
299 1o MG/L. 3 0 8.30 11.20 P77 1.43
310 RODCS) MG/l 3 0O 2.10 6490 3.77 2.72
340 T-COI MG/L 1 0O 17.20 17.20 17.20 0.00
403 FH-GRAR FH 3 0 7.11 7.80 737 0.289
410 OH-CACO3 MG/L 1 0 51.20 S51.20 91.20 Q.00
440 HCO3-ION MG/7L 1 0 59.15 S9.15 59.1%5 0.00
500 TR MG/L 3 O 106,00 143,00 128,33 19.66
518 TFR(TDS) MG/L 3 0 94,00 132,00 110.00 19.70
530 TNFR(S8) MG/L 3 0 11,50 31460 19.07 10.93
610 NH3-N MG/L 3 0 0.24 0.48 0.34 0.13
625 TRKN-N MG/L 3 0 0.90 1.68 1.33 0.40
630 NO2NO3-N MG/L. 3 O 0.98 2,32 1.60 0.67
665 TFO4-F MG/L 3 0 0.16 0.31 0.21 0.08
680 TOC MG/L 1 O 5.80 95.80 5.80 0.00
720 TCYANIDE MG/L 1 1 0,00 0.00 0.00 0,00
745 T-S COMP MG/L 1 O 0.30 0.30 0.30 0.00
940 CHLORILE MG/L 1 © 11.40 11.40 11.40 0.00
951 T-F(~) MG/L 3 1 0.15 0.58 0.37 0.30
1002 T-AS MG/L 3 O 0.00 0.00 0.00 0.00
1007 T-RA MG/LL 1 1 0.00 0.00 0.00 0.00

1022 T-R MG/l 3 O 0.13 0.15 0.14 0.01



20~ JUL~79

FARAMETER

1027
1034
1042
1045
1051
1055
1067
1092
31400
31503
31616
J32230
32231
32232
32234

71900

T-Ch
T-CR
T-CU
T-FE
T-FB
T~MN
T-NI
T-2ZN

ATF
TOT-COL.X
FEC~COLI
CHLFYL A
CHLFHL K
CHLPYL C
T—-CHLFYL

T-HG

UNIFIED SEWERAGE AGENCY
WATER QUALITY LARORATORY
DATA STATISTICS 1JAN79 TO
TUALATIN R-HWY 212 ER

RANGE
UNITS NUM ZEROS MIN MAX
MG/L 3 2 0.00 0.00
MG/L 1 1 0.00 0.00
MG/7L 3 0O 0.01 0.03
MG/LL 1 0 0.35 0.35
MG/L 3 2 0.01 0.01
MG/L 3 0 0.08 0.12
MG/L 1 1 0.00 0.00
MG/l 3 0 0.01 0,02
uGsL 3 0 0.11 2.60
7100 3 0O 20.00 - 230,00
/100 3 0O 3.40 190.00
ugsL 20 2.75 7455
uss/L 2 0 0.89 1.00
uss. 2 0 0.67 1.4%5
uGs/L 2 0 5.09 ?.22
uG/sL 3 3 0.00 0.00

20.JUL.79

MEAN
0.00
0.00
0.02
0.35
0.01
0.10
0.00
0.02
0.96

126.67

67.13

FAGE 2

STANDARD
DEVIATION

0.00
0.00
0,01
0.00
0.00
o.02
0.00
0.00
1,42
105.04
1046.43
3.39

0.08



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARORATORY

DATA STATISTICS 1JAN78 TO 31DEC78
FANNO CREEK

20~JUL~79 FAGE 1
RANGE STANDARD

FARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION
10 TEMP-C DEG 2 0 17.00 18,00 17.50 0.71
76 TURRE NTU 2 0 7420 ?.60 8.40 1.70
80 TRUCOLOR UNIT 2 © 25.00 25,00 25.00 0.00
81 AFFPCOLOR UNIT 2 O 35.00 45,00 40,00 7,07
95 COND-LAR UMHO 2 0 220.00 270,00 245,00 35.36
299 IO MG/l 2 0 5.50 7430 6440 1.27
310 BOLCH) MG/7LL 2 0 1,40 2,60 2.00 0.8%
340 T-COD MG/LL 2 0 18.00 24,00 21.00 4,29
403 FH-GRAR FH 2 0 7+43 765 754 0.146
410 OH-CACO3 MG/L 2 0 100.20 110.00 105.10 6.93
440 HCO3-ION MG/L. 2 © 123,20 133.10 128,15 7+00
500 TR MG/ 2 0 198,60 221.00 209.80 15,84
G919 TFR(TDG)Y MG/L 2 0 187.50 210,00 198.73 15.91
530 TNFR(88) MG/L 2 0 10.80 11.10 10.95 0,21
610 NH3-N MG/L. 2 O 0.15 0.21 0.18 0.04
625 TRKN-N MG/L 2 O 1.29 1,47 1.38 0.13
630 NO2NO3-N MG/L 2 0 0.65 0.80 0.72 0.10
465 TFO4A-F MG/L 2 0 0.45 0.60 0.33 0.11
680 TOC MG/L 2 0 5.80 11,20 8.50 3.82
720 TCYANIDE MG/L 2 1 0.02 0.02 0.02 0.00
745 T-S COMF MG/L 2 0 0.30 0.45 0.37 0.11
940 CHLORIDE MG/L 2 0 13.44 15,70 14.57 1.60
951 T-F(-) MG/7L 2 0 0.19 0.27 0.23 0.06
1002 T-AS MG/L 2 2 0.00 0.00 0,00 0.00



20-JUL~79

FARAMETER

1007
1027
1034
1042
1045
1051
10355
1067
1092
31503
31616
32230
32231
32232
32234
32730

H0060

T-RA
T-CI
T~CR
T-CU
T~-FE
T-FR
T-MN
T-NI
T~ZN
TOT-COLI
FEC-COLI
CHLFYL A
CHLFHL B
CHLFYL C
T-CHLFYL
FHENOL
CL{2)RES

UNITS NUM

MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L.
MG/L
MG/L
MG /L
/100
/100
uG/L
uG/L
uG/L
UG/L
MG/L

MG/L.

3

N ]

3

r3

3

t3

rJ

r3

3%

-3

r3

UNIFIED SEWERAGE AGENCY

WATER QUALITY

DATA STATISTICS

FANNO CREER

ZEROS MIN

2 0.00
2 0.00
2 0.00
0 0.00
0 0.49
1 0.01
0 0.31
2 0.00
0 0.02
0 4460.00
0 280.00
0 28,27
0 G033
0 4.74
0 38,34
2 0.00
2 0,00

LARORATORY
1JAN78 TO

RANGE
MAX

0.00
0.00
0.00
0.05
0.94
0.01
0.34
0.00
0.03
3100.00
300.00
28,27
F5.33
4.74
53.30
0.00

0.00

J1DEC78

MEAN
0.00
0.00
0.00
0.02
0.72
0.01
0.33
0.00
0.03

1780.00
390,00

28.27

0.00

0.00

FAGE 2

STANDARD
DEVIATION

0.00
0.00
0.00
0.03
0.32
0.00
0.02
0.00
0.00

10.58
0.00

0.00



20~-JUL-79

FARAMETER

10
76
80
81
4]
299
310
340
403
410

440

915
530
610

630
665
680
720
745
940
951
1002

TEMF-C
TURE
TRUCOLOR
AFFCOLOR
COND-LAR
Do
ROLCE)
T~COon
FH~-GRAE
OH~CACO3
HCO3-I0N
TR
TFR(TOS)
TNFR(8S)
NH3-N
TRKN-N
NO2NO3~N
TFO4-F
TOC
TCYANIDE
T-8 COMF
CHLORIDE
T-F (=)
T-AS

UNIFIED
WATER

DATA STATISTICS

UNITS NUM ZEROS

DEG
NTU
UNIT
UNIT
UMHO
MG/L
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

5

o

S ol

4 I R 4 S 4

a w w 4] 4]

U a u o u u

&}

0

o R I - -~ I - B - D « D - I = I < T ~ e -

et

6 O © O N © © O O©

SEWERAGE AGENCY
QUALITY LARORATORY
1JAN78 TO
TUALATIN R-ELSNER RI'! ER

MIN
8.00
Si.70
15.00
20,00
?8.00
4.90
1.50
8.70
6.85
40,00
49,29
102.00
92,10
6.80
0.21
1.23
0.76
0.27
3.10
0.01
0.10
4,89
0.08
0.00

RANGE

MAX
22.00
38.00
25.00
35.00

145.00

?.80

1.90
15.00

7.40
2440
599,464

128,40
115.30
16,40

0.40

2.31

1.44

0.71

5.80

0.02

0.70

8.29

0.15

0.00

(&

JINEC?78

MEAN
16.30
13.82
18.33
27.30
121.60
694
1.74
10.44
7415
49,32
G4 .80
i18.78
107.78
10.92

0.34

FAGE 1

STANDARD
DEVIATION

Ge12

13.70

]
~J3

7

+*

+
-
&34

2.61
0.21
%5e30
4.54
11.10
.34
3.56

0.09



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARORATORY

DATA STATISTICS 1JAN78 TO 31DEC78
TUALATIN R-ELSNER RI' ER

20=-JUL-79 FAGE 2
RANGE STANDARL
FARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION
1007 T-RaA MG/LL 9 0§ 0.00 0.00 0.00 0.00
1027 T~CD MG/l 5 4 0.00 0.00 0.00 0.00
1034 T-CR MG/L S 4 0.01 0.01 0.01 0.00
1042 T-CU MG/LL S 0 0.00 0.04 0.02 0.01
1045 T~FE MG/L. 5 0O 0.44 1.24 0.73 0.31
10351 T-FEH MG/L 9 3 0.02 0.02 0.02 0.00
LOGS T-MN MG/L 5 0 0.09 0.17 0.12 ¢.,03
1067 T-NI MG/ 5 4 0.02 0.02 0.02 0.00
1092 T-7ZN MG/LL 5 0O 0.03 0.+06 0.04 .02
31400 ATF uG/t. 3 0 0.04 0.46 . 28 0.21
JL503 TOT-COLY /7100 5 O 110.00 330,00 200,00 ?1.92
31616 FEC-COLI 7100 & 0O 146.00 G200 30.00 14,27
32230 CHLFYL A& UG/L 3 0O 7.80 3L.80 16.24 1X.49
J2231 CHLFPHL B UG/L 3 0 2.16 G640 366 1.76
32232 CHILPYL C UG/L 3 0 4.88 ?.10 7457 2.33
32234 T-CHLFPYL UG/ZL &S 0O 14.80 46,50 Q2,52 13.66
32730 FHENOL MG/L. 5 G 0.00 0.00 0.00 0.00
50060 CL(2)RES MG/L. 5 5 0,00 0.00 0.00 0.00



20~ JUL-79

FARAMETER

10
76

80

630
665
480
720
745
940
951

1002

TEMF-C
TURE
TRUCOL.OR
AFFCOLOR
COND-LAR
0o
BOLI(S)
T-COD
FH-GRAR
OH~-CACO3
HCO3-10N
TR
TFR(TIDS)
TNFR(S8)
NH3-N
TRKN-N
NO2NO3-N
TFO4-F
TOC
TCYANIDE
T-8 COMF
CHLORIDE
T-F(=)
T-AS

UNIFIEDR' SEWERAGE AGENCY

WATER QUALITY

DATA STATISTICS

LARORATORY
1JANZ78 TO

TUALATIN R-TUALATIN FARK

UNITS NUM ZEROS MIN

LEG
NTU
UNIT
UNIT
UMHO
MG/L
MG/L.
MG/L.
FH
MG/L
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L
MG/L
MG/L
MG/L

4

r

R T T O

o & > > > D> D> D>

0 17.00
0 4,80
0 10.00
25,00
140.00

5.30

0

0

0

0 1.83
0 8.70
0 6.85
0 90.90
0 G99.14
0 130.00
0 119.80
7490
0.35
1.32
0.79

0.25

© O©C O O < <

3.40

[

0.01
0.10
7.98

o O O

0.10

3

0.00

RANGE
MAX

15.00
30.00
175.00

?.70

64.07
140.70

130,80

0(

J1NEC78

MEAN
19.00
18,75
12,50
264,67
155,00
733
2.06
11,69
7.17
53.86
61.92

134,306

5.00
0.01
0.39
P35
0,14
0.00

FAGE 1

STANDARD
NEVIATION

2.48
QF.06
Z.%4
2.89
14,72
1.97
.18

2.41



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARORATORY

DATA STATISTICS 1JAN78 TO 31DEC78
TUALATIN R-TUALATIN FARK

20-JUL~-79 FAGE 2
RANGE STANDART
FARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION
1007 T-RaA MG/L 4 4 0.00 0.00 0.00 0.00
1027 T-CI MG/L 4 A 0.00 0.00 0.00 0.00
1034 T-CR MG/L 4 3 0.01 0.01 0.01 0.00
1042 T-CU MG/L 4 O 0.01 0.02 0.01 0.00
1043 T~FE MG/L 4 O 0,35 1.06 0.61 0.32
1051 T-FE MG/L 4 3 0.03 0.03 0.03 0.00
1055 T-MN MG/L 4 0 0.08 0.21 0,13 0,06
1067 T-NI MG/L 4 4 0.00 0.00 0.00 0.00
1092 T-ZN MG/L 4 O 0.03 0,05 0.04 0.01
31400 ATF ugs/L 2 0 0.06 0.+45 0.25 ¢.28
31503 TOT-COLT /7100 4 0 160,00 1100.00 545,00 397.45
31616 FEC~COLT /100 4 0 2.00 480,00 144,25 RAGLT70
32230 CHLPYL A UG/L 3 0O 12,50 23.29 16.73 5.76
32231 CHLFHL B UG/ZL 3 O 1.89 3.94 3,08 1.06
J2232 CHLRFYL C UG/ZL 3 0O 0,57 2,25 65.07 4.78
32234 T-CHLPYL UG/L. 4 O 25.00 26410 2,64 046
32730 FHENOL MG/L. 4 4 0.00 0.00 0.00 0.00
50060 CL(2IRES MG/L 4 4 0.00 0.00 0.00 0.00



20-JUL-79

FARAMETER

10
59
76
80
81

310
340
403
410
440

500

&4
fors
4]

610
625
630
665
680
720
745
?40
951

TEMF-C
FLOW
TURR
TRUCOLOR
AFFCOLOR
COND-LAR
no
BOL(S)
T-Ccon
FH~-GRAER
OH-CACOD3
HCO3~-I0ON
TR
TFR(TIS)
TNFR(SS)
NH3-N
TRKN~-N
NO2NO3~N
TFO4-F
TOC
TCYANILE
T~8 COMF
CHLORIDE
T=F(~)

UNIFIED

SEWERAGE AGENCY

WATER QUALITY

DATA STATISTICS
TUALATINR~HWY 212 BR

UNITS NUM ZEROS

DEG
FEET
NTU
UNIT
UNIT
UMHO
MG/L
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

é

o o o e 4} > 3.8

o~

>~ O O O O O O O O O 2 O O O

0

(o = B e N e - - - B ]

S o o o < O

<

S C © S O O o ©

MIN
8.590

5:}'

3
3

+

O

4]

+ 50
15.00
15,00

120.00

5.60

6470
37.89
44,36

126,20
116.40
3.20

0.44

LABORATORY
1JAaN78 TO

RANGE

33.00
20.00
60,00
195.00
11,40
4.43
64,80
7430
95,389
44,07
150,00
144,80

14,20

8.40
0.02
0.80
13.00
0.20

Ok

J1NEC78

MEAN
15,92
225
13.37
16.2%
364060
150.50
8.29
271
21,80
7.07
48,86
G5.23
138.63
129,27
?+40
0.64
1.99
1.34

FAGE 1

STANDARD
DEVIATION

95.94
.00

12.15

0.05



UNIFIED' SEWERAGE AGENCY

WATER QUALITY LARORATORY

LDATA STATISTICS 1JAN78 TO 31DEC78
TUALATINR-HWY 212 ER

20-JUL~79 FAGE 2
RANGE STANDARD
FARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION
1002 T-AS MG/L 4 3 0.00 0.00 0.00 0.00
1007 T-EA MG/L. 6 6 0.00 0.00 0.00 0.00
1027 T-CD MG/L 6 G 0.00 0.00 0.00 0.00
1034 T-~CR MG/l 6 G 0.01 0.01 0.01 0.00
1042 T-CU MG/L & 1 0.01 0.02 0.02 0.01
1045 T~FE MG/L &6 0 0.17 1.26 0.463 0.42
1051 T-FR MG/L &6 4 0.03 0.03 0.03 0.00
1055 T-MN MG/L 6 0 0.08 0.19 0.12 0.05
1067 T-NI MG/L 6 4 0.01 0.01 0.01 0.00
1092 T~ZN MG/l 6 0 002 0.05 0.04 0,01
31400 ATF ug/L. 4 0 0.15 0.93 0.41 0.35
31803 TOT-COLT /100 & O 130,00 1000.00 A146.67 307.81
31616 FEC~COLT /100 & 0 22,00 1460.00 460,467 06,08
J32230 CHLFYL A UG/L 4 O 4.90 21,73 15,41 7.468
32231 CHLFHL B UG/L 4 0 2.70 3464 4,05 1.30
32232 CHLPYL € UG/L 4 0 1.88 17.68 8.32 6.73
32234 T-CHLFYL UG/L &6 O 19,00 33.10 26,70 5.06
32730 FHENOL MG/L & 6 0.00 0.00 0.00 .00
Y0060 CL(RIRES MG/LL 6 5 0.25 0.25 0.25 0.00

71900 T-HG us/L 1 1 0.00 0.00 0.00 0.00



20-JUL~79

FARAMETER

10
76
80
81
P9
299
310
340
401

410

TEMP~(
TURR
TRUCOL.OR
AFFCOLOR
COND~LAR
Lo
RODICS)
T~Ccon
FH-GRAER
OH~-CACO3
HCO3~TON
TR
TFR(TDG)
TNFR({88)
NH3~N
TKN~N
NO2NO3~N
TPOA-F
TOC
TCYANIDE
T~8 COMF
CHLORIDE
T-F(-)
T-AS

UNIFIED

SEWERAGE AGENCY

WATER _ QUALITY

nATA STATISTICS

LAEO
144

RATORY
N77 TO

TUALATIN R-ELSNER RI' ER

UNITS NUM ZEROS

LEG

NTU

UNIT
UNIT
UMHO
MG/
MG/L.
MG/L
FH

MG/L
MG/L.
MG /L.
MG/L.
MG /L.
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L.
MG/L

4

[g%)

o ol -3 > E-3 B E-S S O 3

3

S N D

o o O o O © o O O

.

s O O

MIN
15.00
3.50
10,00
20.00
112.00
7.80
0.92
?.80
be79
46.50
48,68
111.60
104.00
3.00

0.05

0.36
3.70
0.02
0.08
6.56
0.06

0.00

RANGE

MAX
20.00
530
10.00
850,00
145,00
P20
3.45
16.80
7.38
S6.00
48.68
122,20

113.90

7.00
0.03
0.08
11,12
0.08
0.00

p&

31DECT77

MEAN
18.43
4.53
10,00
3%5.00
128.50
8.43

1.99

49.63
48,48
1172.27
109,63
P32
0.17

2,14

8.73
0.07
0.00

FAGE 1

STANDARD
NEVIATION

2031
1.13
0.00
21.21
13,27
0.68
1L.05
3.93

0.25



20-~-JUL-79

FARAMETER

1007
1022
1027
1034
1042
1045
1061
1055
1092
1102
31400
31503
31616

90060

T-EA

TR

T-CI
T-CR
T-CU
T—~FE
T-FB
T—-MN
T-ZN
T-SN

ATF
TOT-COLI
FEC-COLI

CL{2IRES

UNITS NUM ZEROS

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
/7100
/100

MG/

3

1

UNIFIED
WATER
DATA
TUALATIN R-ELSNER

3

0

Ol

ol

<

>

SEWERAGE AGENCY

MIN
0.00
0.18

0.00

0,32
0,00
0.15
0.02
0.00
0.70
55,00
10.00

0.00

QUALITY LARORATORY
STATISTICS

1JAN77 TO

RANGE

RI

ER

MAX
0.00
0.18

0.00

12,40
0.00

0.23

200,00
17.00

0.00

31DEC77

MEAN
0,00
0.18
0.00
1.93
0.04
3.51
0.00
0.19
0.09
0.00
%78

361.50

3
3

12.25

r
¥

<
[o]

0

+

FAGE 2

STANDARD
DEVIATION

0.00
0.00
0,00
0.00
0.00
&.06
0.00
0,03
0,09
0,00
8.00
390.97
3.30

0.00



UNIFIED SEWERAGE AGENCY

WATER QUALITY LARORATORY

DATA STATISTICS 1JAN?7 TO 31DECT77
TUALATINR-HWY 212 EBER

20~-JUL.~79 FAGE 1

RANGE STANDARD

FARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION
10 TEMF-C LEG 4 0 19.00 23.590 20,53 .03
59 FLOW FEET 1 0 2.20 2,20 2.20 0,00
76 TURE NTU 4 0 3.60 9400 4,37 Q.68
80 TRUCOLOR UNIT 2 0 10,00 1%,00 12,350 3,54
81 AFPFCOLOR UNIT 2 0 30.00 A5.00 3780 10.41
?% COND-LAR UMHO 4 O 140.00 190.00 165.00 20,82
299 IO MG/l 4 O 7.+490 10,20 8,75 1.12
310 RODCE MG/L 4 O 3.67 G264 4,40 0.68
340 T-COD MG/, 3 O 12.40 28,850 18.30 8.87
404 FH~GRAE PH 4 0 6470 7450 7.03% 0.34
410 OH~CACO3 MG/7L 4 O 50,00 67.00 U5 .88 760
440 HCO3Z~ION MG/L 1 0 54.00 S6.00 54400 0.00
G900 TR MG/L 3 0 135.00 172,60 150.47 19.57
H51% TFR(TOG)Y MG/L 3 0 125,00 164,80 141.93 20,959
HX0 TNFR(S8) MG/L 4 O 8,00 11.40 ?.45 1.56
610 NH3-N MG/l 4 O 0.37 0.82 0.54 0.20
625 TKN~N MG/L. 4 O 2.43 3.45 2.84 0.46
630 NO2NO3-N MG/L 4 0O 1.37 2.20 1.82 0.324
6465 TFQA-F MG/L 4 O 0.30 1.45 0.79 Q.56
480 TOC MG/L 4 0 3400 146,00 7465 T.83
720 TCYANIDE MG/L 3 © 0.02 0.03 0.02 0.01
74% T-S COMF MG/L 2 1 Q.04 0.04 0.04 .00
940 CHLORIDE MG/L 4 0 10.30 14.64 12,32 1.78
251 T-F(~) MG/L. 2 O 0.07 0.12 0.10 0.04



20-JUL-79

FARAMETER

1002
1007
1022
1027
1034
1042
1045

1051

LoEs -

1092
L1002
31400
1503
Jlolé

50060

T-AS
T~HA
T—K

T~CI
T~CR

T-GCU

T-GN

ATF

UNTTS NUM ZERDS

MG/L.
MG/L
MG /L
MG/L
MG/L
MG/L.
MG/L
MG/L
MG/L
MG /L
MG/L.

UG/L.

TOT-COLL /7100

FEC-COLY 7100

CLO2IRES MG/

4

3

UNIFIED
WATER
DATA STATISTICS

TUALATINR~HWY 212 BR

:,2
3
0
4
4

4

MIN

0.00
0.00
0.27
0.00
0.00
0.00

0.19

0,02
0.00
1.83
400,00

20,00

RANGE

RATORY
N77 TO

SEWERAGE AGENCY
QUALITY LARO
1A

MAX

0.02
0.00
0.27
0.00

0,00

0.19
0.03
0.00
4.10
700,00
70.00

0.00

I1NECT77

MEAN
0.01
0.00
0.27
0.00
0.00
0.00

0.31

G50.00
392,75

0.00

FAGE 2

STANDARD
DEVIATION

0.01
0.00
0.00
0,00
0.00
0.00
0.12
0.00
0.04
0.01
0.00
1.26
173.21

21430



PERR
IN

23-Ju

PARAM
10

76

680
720
?40
1002
1007
1027
1034

S INFUT CONVERSION ERROR

ROUTINE *.MAIN."

L-79

ETER
TEMFP~C
TURE

TRUCOL.OR

S AFFCOLOR

COND/CM
no
ROD(5)
T-COL-HI
FH~GRAR
OH-CACO3
TR

TFR

TNFR
NH3-N
TKN-N
NO2NO3—-N
TPO4~F
TOC
TCYANIDE
CHLORILDE
T-AS
T-KARIUM
T-CD
T-CR

LINE 37

UNIFIED
WATER

DATA 8T
FANNO C

UNITS NUM ZEROS

DEG

NTU

UNIT
UNIT
UMHO
MG /L.
MG/L
MG/L
FH

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

1

1

0

0

<

[o TN o A

[~ e I« = = B

<

[~ o B =

SEWERAGE A
QUALITY LARO

GENCY
RATORY

ATISTICS 1JAN77 TO

REEK
RANGE
MIN
17.00
4,80
15.00
25,00
260.00
5o GO
2.14
13.60
7.30
114,00
215,00
20%9.00
5.00

0.24

4,00
0.02
15.50
0.00
0.00
0.00

0.00

MAX

17.00

o=

S1DEC77

MEAN
17,00
4,80
15.00
25.00
260.00
5,50
2.14
13.60
74+30
114.00
215,00
209.00
5,00

0.24

0.00
0.00
0.00

1

STANDARD
DEVIATION

Q.C0
0.00
Q.00
0.00
0.00
0.00
0.00
0,00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.+00
0.00



23-JUL-79

*ARAMETER

1045
10351
1055
1092
31503
31616

S50060

T~FE
T-FE
T-MN
T-ZN
TOT-COLI
FEC-COLT

CL¢2)

UNIFIED SEWERAGE AGENCY
WATER QUALITY LARBRORATORY

DATA STATISTICS

FANNO CREEK

UNITS NUM ZEROS MIN

MG/L.
MG/L.
MG /L.
MG/L
7100
/100

MG/L

0 0.70
1 0.00
0 0.27
1 0.00
0 1600.,00
0 430.00
1 0.00

1JAN77 TO

RANGE
MAX

0.70
0.00
0.27
0.00
1600.,00
430,00

0.00

31DEC77

MEAN
0.70
0.00
0.27
0.00

14600.00
430.00

0.00

FAGE 2

STANDARD
DEVIATION

0.00
0.00
0.00

0.00



23-JUL~-79

PARAMETER

10
76

PG

945
31503
31616
50060

20507

TEMF~C
TURE
CONDI/CM
no
BOLN(S)
FH~GRAE
OH-CACO3
TR

TNFR
NH3-N
NOZ~N
TFO4~F
T~NA

T~K
CHLORIDE
504
TOT~COLI
FEC-COLI
CLC2)

OF0D4~F

UNITS NUM ZERQOS

DEG
NTU
UMHO
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L
MG/L.
MG/L
/7100
/100
MG/L
MG/L

n
“~

2
&

8] 28] rJ 28] %] rJ 28] 58]

[£8]

1 3 3 ra 3 3 rJ

3

UNIFIED
WATER

SEWERAGE AGENCY

QUALITY LARORATORY
DATA STATISTICS

1JAN76 TO

TUALATIN R~-HWY 99W ER

0

o o O O O O O O O O

<

[T B B D - -

MIN
10.50
4,25
100.00
6460
1,13
6.94
42,44
110.80
7.40
0.08

0.80

RANGE
MAX

17.50
6.70
101.00
6.80
1.26
7.20
48,00
117.00
14,60

0.26

P.62
4.48
1200.00
68.00
0.20

0.39

L

9(

31DEC74

MEAN
14.00
S5.47
100.50

470

2,95
8.39
4.45

765,00

45,00
0.20

0.24

FAGE 1

STANDARD
DEVIATION

4.95
1.73

0.71



23-JUL-79

PARAMETER

10
78
?5

31503
31616
vi0060
70507

TEMF~C
TURE
CONL/CM
Lo
BOD(S)
FH-~GRAR
OH-CACO3
TR

TNFR
NH3-N
NO3~-N
TFO4~F
T-NA

T-K
CHLORILE
504
TOT-COLI
FEC-COLI
CL<(2)

OF04~F

UNIFIED SEWERAGE AGENCY

WATER QUALITY

DATA STATISTICS

TUALATIN R-HWY

UNITS NUM ZEROS MIN

DEG
NTU
UMHO
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
/7100
/7100
MG/L

MG/L

3 r [g%]

rd

2%} 18] 58]

2%}

3 g%}

4]

r 1 3

r

0 11.50
6.00
118,00
7.80
2,15
7419
45,54
127.00
5470

Q.29

o o O O O O O O

1.45
0,23
3,25
3,40

10.10

4]
>

14
rJ

2400.00

< O O S o O O

40.00

e8]

0,00

<

0.22

LARORATORY
1JAN76 TO
212 ER

RANGE
Max
18,00
7.50
128.00
11.60
2.36

7.19

3.67
11,65
S5.22
5700.00
180.00
0.00

0,80

31DEC76

MEAN
14.79
6.73

123.00

25,354
129.60
7.4+50

0.43

0.23
4,33
3354

10.88

[}
8]
P2

4050.00

110.00

0.00

0.41

tL.-

FAGE 1

STANDARD
DEVIATION

4.60

2333.45
98.99
0.00

Q.27



24-JUL~79

FARAMETER

10
60

310
340
401

410

605
610

615

?40
P45
31503
31616
70509

TEMF~C
FL.OW

Lo
BOLICS)
T-COn-HI
FH-GRAR
OH-CACO3
TNFR
ORG-N
NH3-N
NO2~N

NO3~-N

5 TFO4~F

803
T-8(~-2)
CHLORIDE
S04
TOT-COLI
FEC-COLI
Ht+/CACO3

UNITS NUM ZEROS

DEG
MGD
MG/L
MG/L
MG /1.
FH

MG/L.
MG/L
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L
MG/L
MG/L.
MG/L
/100
/7100
MG/L

&} o o«

|

rJ r 4} [ S 4] 4 w wu i 4}

w

UNIFIED

LDATA STATISTICS

SEWERAGE AGENCY
WATER QUALITY LABORATORY

1JUAN7S TO

TUALATIN R-HWY 212 ER

0

0
0

B O O O O O

= O O

o O O O <C

MIN
146.50

87.19

0.67
0.40
1.00
0.04
7.07
4.74
5900.00
30.00

2.60

RANGE

MAX
21.00
212.00

10.20

6800.00
60.00

8.37

ol

31DEC7S

MEAN
19.30
141,32
8.62
2.94
10.79
7.13
41.52
10.12
0.69
0.58
0.03
2,10
Q.46
1,10
0.11
8.21
6,06
6350.00
45.00

9.06

FAGE 1

STANDARD
DEVIATION



23-JuL-79

FARAME TER

10
60

299

340
401

410

740
745
?40
P45
31503
31616
70509

TEMF-C
FLOW

Lo
BOINCS)
T-COD-HI
FH~GRAE
OH~CACO3
TNFR
ORG—N

NH3-N

NO3~N
TFO4-F
503
T-8(-2)
CHLORIDE
504
TOT-COLI
FEC-COLI
H+/CACO3

UNITS NUM ZEROS

DEG
MGI
MG/L
MG/L
MG/L.
FH

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/ L
MG/L
MG/L
/100
/100
MG/L

4

3

S D DD D LI D

B3

P

Hd D s D D D

UNIFIED
WATER
DATA STATISTICS

SEWERAGE AGENCY

QUALITY LABORATORY

FANNO CREEK

0

- o O O O O OO O O 0O

S O O O O

MIN

17,00

87.80
3.54
10.92
0.41
0.26
0.00
2+65
0.90
0.08
21.50
16.30
?10000.00
7100.00
15.40

1JAN7S TO

RANGE

MAX
19.00
730
3.90
6.40
44,44
7.16
113.460
26.30
14.41
14.00
0.33
0.00
7.85
1,50
0.16
34,40
25.50
910000.00
7100.00
21,00

J1NECT7S

MEAN
18.00
6.01
3.44
Ge72
32.92
7410
104,13
11.43
12.32
8.36
0.29
0.00
5.33
1,30
0.12
30.72
19.73
?10000.00
7100.00
17.68

FAGE 1

STANDARD
NEVIATION

0.82
1.12
0.46
1.02
8,33
0.06
11.85
10.14

1.60

0.00
0.00
2,68



23-JUL-79

FARAMETER

10

610
615
620
6635
740
745
945
31503
31679
70509

TEMP-C
0o
ROD(S)
T-COD~HI
FH-GRAE
OH-CACO3
TNFR
ORG-N
NH3-N
NO2-N
NO3Z-N
TFO4-F
S03
T-8(=2)
S04
TOT-COLI
FEC-STRF
H+/CACO3

UNIFIED SEWERAGE AGENCY

WATER QUALITY

DATA STATISTICS

LABRORATORY
1JAN74 TO

TUALATIN R-ELSNER RD ER

UNITS NUM ZEROS MIN

DEG
MG/L
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
/7100
/7100
MG/L

a2
-~

hed
-

| 2% T % B & | [ ] [ I % B 5

r3

r

r

0 192.00

o O O ©C © O O
N
~N
Q

1)
<
*

(e
<

1.00
0.12
10.50
6000.00
20.00

S ©o © © o o

2.50

RANGE
MAX

19.00
10.00
7.89

7.70
$1.00
14.70

0.74

0.00

0.04

0.00

0.40

1.00

0,12
10.50

6000.00
20.00

3.00

v
)
31DEC74

MEAN
192.00
8.90
6.03
18.79
7.70
47.30
13.78
0.60
0.00
0.04
0.00
0.40
1.00
0.12
10.50
6000.00
20.00
2.75

FAGE 1

STANDARD
DEVIATION

0.00
1.56

1.31
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,35



2A3-JUL-79

FARAMETER

10
299
310
340
401

410

610
618
620
665
740
745
945
31503
314679
70509

TEMF-C
no
ROINS)
T-CODn-HI
FH-GRAER
OH~-CACO3
TNFR
ORG~N

NH3-N

NO3-N
TFO4-F
s03
T-8(~-2)
S04
TOT-COLI
FEC-STRF
H+/CACO3

UNITS NUM ZEROS

DEG
MG/L
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
/100
/100
MG/L.

L% ] ) 8] ] [ 0] 3 3

r3

%)

148

[}

UNIFIED
DATA STATISTICS

SEWERAGE AGENCY
WATER QUALITY LARORATORY

1JAN74 TO

TUALATIN R-ELSNER RI' BR

0

S O O © o O O

3

o O & O © ©

MIN
19.00
7.80
4.18
12.56
7.70
44.00
12.85
0.43
0.00
0.04
0.00

0.40

RANGE
MAX

19.00
10.00
7.89
25,02
7.70
S1.00
14.70
0.78
0.00
0.04
0.00
0.40
1.00
0.12
10.350
6000.00
20,00

3.00

4
P

31DEC74

MEAN
19.00
8.90
6,03
18.79
7.70
47 .50
13.78
0.60
0.00
0.04
0.00
0.40
1.00
0.12
10.50
6000.00
20.00
2.75

FAGE 1

STANDARD
DEVIATION

0.00
1.56

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.35



%
UNIFIED SEWERAGE AGENCY o™
WATER QUALITY LARORATORY
DATA STATISTICS 1JAN74 TO 31DEC74
TUALATIN R-ELSNER RD BR

23-JUL-79 FAGE 1
RANGE STANDARD

FARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION
10 TEMF-C DEG 2 0 19.00 19.00 19.00 0.00
299 [0 MG/L 2 0 7.80 10.00 8.90 1,56
310 BODCS) MG/L 2 O 4.18 7.89 6,03 2,62
340 T-COD-HI MG/L 2 0O 12,56 25,02 18,79 8.81
401 FH-GRAE FH 2 0 7.70 7.70 7.70 0.00
410 OH-CACO3 MG/L 2 0 44,00 51.00 47,50 4,95
530 TNFK MG/L 2 0 12,85 14.70 13.78 1.31
605 ORG-N MG/L 2 0 0.43 0.76 0,60 0.23
610 NH3-N MG/L 2 2 0.00 0.00 0.00 0.00
615 NO2-N MG/L 2 1 0.04 0.04 0.04 0.00
620 NO3-N MG/L 1 1 0,00 0.00 0.00 0.00
665 TPD4A-F  MG/L 2 1 0.40 0.40 0.40 0.00
740 S03 MG/L 2 0 1,00 1.00 1.00 0.00
745 T-S(-2) MG/L 1 0O 0.12 0.12 0.12 0.00
945 S04 MG/L 2 0 10,50 10,50 10.50 0.00
31503 TOT-COLI /100 1 O 6000,00 6000.00 6000.00 0.00
31679 FEC-STRF /100 1 0 20.00 20.00 20,00 0.00
70509 H+/CACO3 MG/L 2 0 2,50 3.00 2.75 0.35



2A3-JUL.-79

FARAMETER

10

31503
31679
70509

TEMF-C
Do
RODCS)
T-COD--HI
FH-GRAR
OH-CACO3
TNFR
ORG-N
NH3~N
NO2-N
NOZ-N
TFO4~F
S03
T-8(~2)
S04
TOT-COLI
FEC-STRF
H+/CACO3

UNITS NUM ZEROS

LEG
MG/L
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
/100
/7100
MG/L

2
a~

”
-

[ 8] i8] 8] 3 (8] r tJ

8]

%3

%)

8

R

UNIFIED

DATA STATISTICS

SEWERAGE AGENCY
WATER QUALITY LARORATORY

1JUAN74 TO

TUALATIN R-ELSNER RD ER

0

S S S O C©

Lo B o

R

©C O ¢ O o O

MIN
19.00
7.80
4.18
12.36
7.70
44,00
12,88
0.43
0.00
0.04
0.00
0.40
1,00
0.12
10.50
6000.00
20.00
2.50

RANGE
MAX

19.00
10.00
7.89
25.02
7.70
S51.00
14.70
0.76
0.00
0.04
0.00
0.40
1,00
0.12
10.50
6000.00
20,00
3.00

N4
)
31DEC74

MEAN
12.00
8.90
6.03
18.79
7.70
47 .50
13.78
0.60
0.00
0.04
0.00
0.40
1.00
0.12
10.50
6000.00
20.00
2,75

FAGE 1

STANDARD
DEVIATION

0.00

0.00
0.00
0.00
0.00
0.35



23~-JUL-79

FARAMETER

10
299
310
340

401

31503
31679
70509

TEMF~C
0o
BOLI(S)
T-COL-HI
FH-GRAE
OH-CACO3
TNFK
ORG-N
NH3Z-N
NO2-N
NO3-N
TFO4-F
503
T-8(=2)
S04
TOT-COLI
FEC-STRF
H+/CACO3

UNITS NUM ZEROS

DEG
MG/L
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
/7100
/7100
MG/L

[ ) 3 n rJ [ B NR

rJ

8]

)

)

r

UNIFIEDl SEWERAGE AGENCY
WATER QUALITY LARORATORY

DATA STATISTICS

1JAN74 TO

TUALATIN R-ELSNER RD BR

0

o O O O <O

(= N

rJ

©C O O O o o

MIN
192.00
7.80
4.18
12.56
7+70
44,00
12.85
0,43
0.00
0.04
0.00
0.40
1.00
0.12
10.50
6000,00
20.00
2.50

RANGE
MAX

19.00
10.00

91.00
14,70
0.78
0.00
0.04
0.00

0.40

v
)
31DEC74

MEAN
19.00
8,90
6.03
18.79
7.70
47 .30
13.78
0.60
0.00
0.04
0.00
0.40
1.00
0.12
10.50
6000.00
20,00
2.75

FAGE 1

STANDARD
DEVIATION

0.00
1.56
8.81

0.00

1.31
0.23
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.35



23-JUL=-79

FARAMETER

10

610

740
745
?45
31503
31679
70509

TEMF-C
no
RODCT)
T-CODL-HI
FH-GRAR
0OH-CACO3
TNFR
ORG~N
NH3~N
NO2~N
NO3-N
TFO4~F
s03
T-8(~2)
S04
TOT-COLI
FEC-STRF
H+/CACO3

UNITS NUM ZEROS

DEG
MG/l
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
/100
/7100
MG/L

)

%) (XS B | rd r r

t3

| &)

3

[+

"N

UNIFIED
DATA STATISTICS

SEWERAGE AGENCY
WATER QUALITY LARBORATORY

1JAN74 TO

TUALATIN R-ELSNER RD BR

0

o ©O © O © <& ©

[

©c © © © o ©

MIN
19.00
7.80
4,18
12.56
7.70
44,00
12.85
0.43
0.00
0.049
0.00
0.40
1.00
0.12
10,50
6000.00
20,00
2.90

RANGE
MaX

19.00
10.00
7.89
23.02
770
$1.00
14,70
0.764
0.00
0.04
0.00
0.40
1.00
0.12
10,50
6000,00
20.00
3,00

4
9

31DEC74

MEAN
192.00
8.%0
6.03
18.79
7.70
47,50
13.78
0.60
0.00
0.04
0.00
0.40
1.00
0.12
10.50
6000.00
20,00
2.75

PAGE 1

STANDARD
DEVIATION

0.00

0.00
0.00
0.00
0.00
0.35



2B-JUL-7%

FARAMETER

10
299
310
340
401

410

740
745
P45
31503
31479
70509

TEMF-C
no
RODCS)
T-COD-HI
FPH-GRAR
OH-CACO3
TNFR
ORG~N
NH3~-N
NO2-N
NO3~N
TFO4-F
S03
T~-8(¢(~2)
Sd4
TOT~COLI
FEC-STRF
H+/CACO3

UNITS

DEG
MG/L
MG/L
MG/L
FH
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L.
MG/1
/7100
/100
MG/L

NUM ZEROS

) R N R N KRB BN N R

1

3

[

rJ

r

UNIFIED SEWERAGE AGENCY
WATER QUALITY LABORATORY

DATA STATISTICS

1JAN74 TO

TUALATIN R-ELSNER RD ER

0

S O O O O O

3

C O O O O O

MIN
12.00
7.80
4.18
12.586
7.70
44,00
12.85
0.43
0.00
0.04
0.00
0.40
1,00
0.12
10.50
6000.00
20,00
2.50

RANGE
MAX

19.00
10.00
7.8%9
235,02
7.70
51.00
14.70
0.74
0.00
0.04
0.00
0.40
1.00
0.12
10,50
6000.00
20.00
3,00

¢/
)
31DEC74

MEAN
19.00
8.90
6.03
18.79
7.70
47.50
13.78
0.460
0.00
0.04
0.00
¢.40
1.00
0.12
10.50
6000.00
20,00
2.75

FAGE b

STANLARD
DEVIATION

0.00

1.31
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,35



23-JUL~79

FARAMETER

10
299
310
340
401

TEMP-(
no
ROL(S)
T-COL~HI
Fi-GRAE
OH~-CACO3

TNFR

i ORG~N

NH3--N
NO2~-N
NO3~N
TFO4-F
s03
T-8(-2)
504
TOT-COLI
FEC~STRF
H+/CACO3

UNIFIEDI SEWERAGE AGENCY
WATER QUALITY LARORATORY
DATA STATISTICS 1JAN74 TO
TUALATIN R-ELSNER RI' ER

RANGE
UNITS NUM ZEROS MIN MAX
DEG 2 0 12.00 19.00
MG/L 2 0 7.80 10,00
MG/L 2 0 4.18 7.89
Mes/L 2 0 12,56 23.02
FH 2 0 7.70 7.70
MG/7L 2 O 44,00 51.00
MG/7L 2 0 12.85 14.70
MG/7L 2 0 0.43 0.76
MG/L 2 2 0.00 0.00
MG/L 2 1 0.04 0.04
MG/L 1 1 0.00 0.00
MG/L 2 1 0.40 0.40
MG/L 2 0 1.00 1.00
MG/L 1 O 0.12 0.12
MG/L 2 0 10,50 10,50
/100 1 0 6000.00 6000.,00
/100 1 0 20.00 20.00
MG/ 2 0 2.580 3.00

V
)
31DEC74

MEAN
19.00
8.90
6.03
18,79
7.70
47,50
13.78
0.60
0.00
0.04
0.00
0.40
1,00
0.12
10.50
6000.,00
20,00
2.75

FAGE 1

STANDARI
DEVIATION

0.00

Q.00
0.00
0.00
0.00

0.356



A3-JUL-79

FARAMETER

10
299
310
340
401
410
530
605
610

615

1034
31503
31616
31679
90060
70509

TEMF-C
no
ROLCH)
T-GCOD-HI
FH-GRAR
OH-CACO3
TNFR
ORG-N

NH3--N

804

T-CR
TOT-COLI
FEC-COLI
FEC-STRF
CL(2)
H+/CACO3

UNITS
DEG
MG/L.
MG/L.
MG/L
FH
MG/L
MG/l
MG/L
MG/L
MG/L
MG /L.
MG/L
MG/L
MG/L
MG/L
/100
/100
/100
MG/L
MG/L

NUM ZEROS

UNIFIED
WATER
nDATA STATISTICS
TUALATIN R-ELSNER

4 0
4 0
4 0
4 0
4 0
2 0
4 0
4 0
4 1
2 0
2 1
2 0
2 2
4 0
1 1
4 0
1 0
3 0
2 2
2 0

SEWERAGE AGENCY

QUALITY LABORATORY

MIN

17.00

11.45
é6.80
54,00
7.90
0.14

0.25

0.72

0.11
2.00
0.00
?.00
0.00
10000.00
10.00
6,00
0.00

2.00

1JAN73 TO
RO ER

RANGE

MAX
19.00
10.20
23.80

30.90

0.00
17.50
0.00
G30000.00
10.00
340,00
0.00

4.00

31DEC73

MEAN

18.13
8.49

10.29

23.10

0.91

0.11
4,30
0.00
14,286
0.00
164500.00
10,00
125.33
0.00

3:00

&=

FAGE 1

STANDARD
DEVIATION

1.03

14,28
33.36
0.70
0.19
0.27
0.00
3.2
0.00
3.80
0.00
2446717.80
0.00
186.29
0.00

1.41



23~JUL~79

FARAMETER

10
299
310
340
401
410
930
605
610
615
620
740
745
P45

31503
31616
31679
50060
70509

TEMF-C
0o
RODCE)
T-COR-~HI
FH-GRAR
OH-CALCD3
TNFR
ORG~N
NH3~N
ND2~-N
NO3~N
503
T-8(-2)
504
TOT-COLI
FEC~-COLI
FEC-STRF
CL(2)
H+/CACO3

UNITS NuUM ZEROS

DEG
MG/ L.
MG/L
MG/L.
FH

MG/L
MG/L.
MG/L
MG/
MG/L
MG/L
MG/L
MG/L
MG/L
/100
/7100
/7100
MG/L

MG/L

3

3 3] Ol 1 2%) [ 28] Ol Ol Ol o8] o 4 Ol

rJ

3

UNIFIED
WATER
DATA STATISTICS

QUALITY

SEWERAGE AGENCY
LABORATORY
1JAN73 TO

TUALATIN R-TUALATIN PARK

0

O C O O &S O O O

= O O e

SO O O

MIN
18,00
5490
5.70
17.30
7:20
64.00

7410

0.08
?.50
10400.00
16.00
130.00
0.20

4,00

RANGE

MAX
19.00
10.70

5.8%
26.96

7.40
83.60
18,30

1.10
0.37
64,60
0.08
20,50
33000.00
16.00
200.00
0.20

6.00

JLDEC73

MEAN
18.67
7+53
T.75
21.19%9
7:27
73.80
11.63
1.41
1.80
1.10
0.36
4.05
0.08
14.33
23800.00
16.00
185,00
0.20

5.00

FAGE 1

STANDARD
DEVIATION

0.358

0.12
13.84
590

0.0%

0.02
3.61
0.00
G622
11870.98
0.00
49,50
0.00

1.41



APPENDIX ®

PARTIAL LIST OF SANITARY LANDFILIL INSTALLATIONS

USING MEMBRANE LINERS



Year

1971
1972

1972
1972
1973
1973
1973
1973
1974
1975
1975
1976
1976

1976

1976
1976
1976
1976
1977
1977
1977

1977
1977

1977
1977
1978

APPENDIX F

PARTIAL LIST OF SANITARY LANDFILL INSTALLATIONS

USING MEMBRANE LINERS

Company

Predmore Development Co.

Environmental Protection
Agency, Cincinnati, OH

Town of Brookhaven

Stauffer Chemical Co.

Town of Merrimack

Town of North Hempstead

Town of Milford

Palisades, Inc.

U.S. Army

Allied Chemical

Volusia County

Allied Chemical

Metropolitan District of
Hong Kong

Warren County Solid
Waste Authority
Grunderville Tandfill

Niagra Recycling

Gulf Coast Landfill

Kramer Sanitary Landfill

Bureau of Sanitation

Mount Holly Landfill

City of Ormond Beach

Modern Trash Removal of
York, Inc.

Union Carbide

Kent County Dept. of
Public works

Toms River Chemical Corp.

Kinsley Landfill, Inc.

Dept. of Public Works
Clallam County

Location
Romeo MI

Kentucky
Patchogue NY
St. Gabriel LA
Merrimack NH
Roslyn NY
Milford CT
Waterbury VT
West Point NY
Jamesville NY
Deland FL
Hopewell VA

The New Territories,

Hong Kong

Pleasantownship PA
Niagra Falls NY
Ft. Myers FL
Clarksboro NJ
Clarkton MD

Mount Holly NJ
Ormond Beach FL

York PA
Rifle CO

Grand Rapids MI
Toms River NJ
Scotch Plains NJ

Port Angeles WA

Membrane
Thickness

20

30
20
20
15
20
20
20
30
20
20
20

20

20
20
20
20
20
20
20

20
20

20
20
20

20

in mils

pPvC

CPE
pvC
pvC
PVC
PVC
PVC
pvC
pPVvC
PVC
PVC
PVC

pVC

PVC
PVC
PVC
pvC
PVvC
pvC
pvC

pvC
PVC

PVC
PVC
PVC

pvC





