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

Attention: 

Gentlemen: 

Mr. Merle Irvine, Director 
Solid Waste Division 

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. Existing 
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 • 

. ichael 
Project Manager 
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R ea Lyd' Graham 
En~gineer~ing Geolof st 
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Jef e H. Randall 
Ground-Water Hydrologist 
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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, Oregon, 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 

• 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 



• 
DURHAM PITS 

.·;; 

3_ 
·-130 

SITE MAP SOURCE: 
U. S.G.S. QUADRANGLE MAP 19 

I"= 2000 1 APPROX. 
PIZ94C,.~O 



fUDY 
RE.A 

LE MAP 19 

DURHAM 
PITS 

METRO BOUNDARY ---

GRESHAM • 

VICINITY MA'P 

FIGURE l-1 
METROPOLITAN SERVICE DISTRICT 
POTENTIAL SANITARY LANDFll..L SITE 
LEACHATE IMPACT AND CONTROL 
FOR DURHAM SITE -~ WASHINGTON COUNTY, o,.....,.. 



• Impact upon the aquifer water quality of leachate 
generated by sanitary landfilling operations 

• Technical feasibility of leachate control at the 
Durham site 

Appendix ~-1 presents the detailed scope of services for 
this study. 
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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 Departmente 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 excava~ed 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 been 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. Exceptions to this are 
Kingsgate Development, directly west of the gravel pits, and 
the mqtels 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, 
climatoloqical 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. 
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Undifferentiated fi 11 (less than 1 mil lion years old), 
commonly in thicknesses of 300 to 600 feet, overlies the 
Columbia River Basalt at Durham. It is probably entirely a 
freshwater deposit. 

The gravels at Durham 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 qravels are principally basalt with scattered 
granitic, metamorphic, and limonite clasts. Most of the 
basalt clasts have been derived from the Borinq 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 ev].dence 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. GEOTF.CHNICAL 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. In order to better 
understand the soil conditions, a two-part qeotechnical 
investigation was made of the site. 
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a. Site ~econnaissance 

The first part of the investigation was a geologic reconnaissance 
of existing exposures on the site. The gravel layers exploiten 
there vary from fine-grained, cross-bedded sands to coarser 
beds of sandy gravels. All depositional patterns are of 
fluvial origin. ~he 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 inform~tion 
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 1q79 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 overlyinq less permeable 
silts, which in turn overlie n1ore gravels. The upper 25 feet 
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BORING LOGS 
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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 not'thernmost boring, was drilled outside of the pit 
excavation; therefore, the subsurface materials have probably 
not been disturbed. 

East 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. 

c. 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 a. 
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The coefficient of permeability, K, was computed using the 
Hazen g~2in 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 
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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. Figure 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 o. 
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 
qualities 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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III. 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 

Constituent 

Boo5 (5-day biochemical oxygen demand) 
TOC (total organic carbon) 
COD (chemical oxygen demand) 
Total suspended solids 
Organic nitrogen 
Ammonia nitrogen 
Nitrate 
Total phosphorus 
Ortho phosphorus 
Alkalinity as caco3 pH 
Total hardness as Caco 3 Calcium 
Magnesium 
Potassium 
Sodium 
Chloride 
Sulfate 
Total iron 

aExcept pli. 

Valuea mg/l 
b Range 

2,000-30,000 
1,500-20,000 
3,000-45,000 

200- 1,000 
10- 600 
10- 800 

5- 40 
1- 70 
1- 50 

1,000-10,000 
5.3- 8.5 
300-10,000 
200- 3,000 
50- 1,500 

200- 2,000 
200- 2,000 
100- 3,000 
100- 1,500 

50- 600 

Typical 

10,000 
6,000 

18,000 
500 
200 
200 

25 
30 
20 

3,000 
6 

3,500 
1,000 

250 
300 
500 
500 
300 

60 

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. 

~: 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 

Parameter 

Alkalinity 
Aluminum 
Arsenic 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Calcium 
Chloride 
Chromium 
Chemical Oxygen Demand 
Conductivity 
Copper 
Fluoride 
Hydrocarbons 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Nitrate - N 
Nitrite - N 
pH 
Phosphorous (Total) 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Sulfate 
Tin 
Titanium 
Total Dissolved Solids 
Zinc 

Leachate Analysis 
(mg/l) 

1,800 
2.5 
0.21 
1 • 3 
890 
0.015 
540 
4,200 

<0.01 
1,100 
20,000 
2.8 
3.0 

<1 
<O. 1 
0.09 
1.8 

<O. 1 
<0.001 
0.2 
0.28 
0. 13 
12.20 
0.41 
1,900 
0.46 
1 • 4 
0.05 
2,000 
140 
2.0 

<0.1 
11,000 
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 m1x1ng 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. 

~ttenuation 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. Not 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 stronqly 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 and 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 cortstituents. 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. ~his 
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 Resouroe 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 

Constituent 
Attenuation 
Mechanism 

Chloride O 
Sulfate O 
Phosphate A-C 
Nitrate o 
Ammonium A 
Sodium O 
Potassium A 
Calcium A 
Magnesium A 
Heavy Metal Anions o 
(Cr, Se, B, As) 
Heavy Metal Cations A-C 
(P.b, Cu, ~i, Zn, Cd, Fe, Mn, Hg, Cr) 
COD 0 
Volatile Acids O 
Phenols 0-A 
MBAS 0-A 
Bacteria and Virus F-B 

0 = No Attenuation 
A = Adsorption 
B = Biolo9ical Degradation 
c = Chemical Precipitation 
F = 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 gravels, sands, and silts on the site are free-draining 
and permeable. In addition, ground-water aquifers 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. 

ao 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. In some arGas, 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 boulders 
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. ~ccurate 
topographic mapping of the pits was unavailable during the 
preparation of this study. 
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Figure III-2 illustrates some of the needed site preparation. 
It will be necessary to clear, qrub, 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 fill should be 
placed at the juncture of the pit floor and side walls, with 
a gentle slope of about three on one. This will forP1 a qood 
working surface for construction of the bottom lining. The 
bottom of the pit floor should be qraded 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 9ranular material should be placed between the 
refuse ano 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 linin9 
from the outside, and will transport the water to the drain 
pipes in the bottom. 

The heavy arrows on ~igure III-3 indicate the direction of 
water flow; the wavy arrows schematically show the direction 
of landfill oas. ~he 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 drainaqes. The 0 to 5 gallons 
per minute of water that may leak through the roof lining 
will go downward to the pervious top cover ~aterial 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 edqe of the bottom lining should he 
above the maximum anticipated ground-water level. 
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Fiqure III-4 illustrates the eave effect that can be realized 
by making the roof lininq extend about 30 feet beyond the 
edqe 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. 

Bottom Liner. The bottom liner must be of hiqh 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 ~ppendix E. 

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

Roof Liner. There are no other special requirements. This 
lining will he 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 qreat deal of effort will be required to develop a suitable 
qrading plan fdr the pit floor. The plan must consider the 
needs of the leachate collection system and drainage during 

I!I-12 



RAIN 

f [ f [ f 1 

\ I I 
UNSATURATED I 

FLOW I \ 

\ 
I 
I 

I 
I 
* 

EAVE WILL MINIMIZE RAINWATER INFILTRATION 
ENTER REFUSE 

SLOPE LINJNG MINIMIZES AMOUNT OF WATER THAT 
CAN ENTER LANDFILL 

GRANULAR MATERIAL COLLECTS THAT WATER WHICH 
PENETRATES SLOPE LINING AND QUICKLY LEADS IT 
TO LEACHATE COLLECTION SYSTEM, THEREBY MINIMIZING 
CONTACT TIME WITH REFUSE 

EAVE EFFECT 
FIGURE ill-4 

METROPLITAN SERVICE DISTRICT 
POTENTIAL SANITARY LANDFILL SITE 

FOR DUftHAM SITE •f 
P 1294til.l!JO WASHINGTON COUNTY, OREGON 

LEACHATE IWACT AND CONTROL ViHHtl~~Ltl J1 



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 gradinq 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 runoff 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 existinq 
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 war~, 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 techniques 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. ~hese 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. tn 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 
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by the paper portion of refuse during the shredding process. 
1n 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, 
bacteria, 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 quickly than in an unprocessed refuse 
landfill. Studies have shown that significant settlement 
has occurred within the fi7st 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 larqe degree on the amount and permeability 
of final cover. 

• Orqanic 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. 

!/Reinhardt and Ram, 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-
linq shredded refuse when leachate is collected from the 
site and treated. Because the major portion of decomposition 
and leachate generation occurs evenly and quickly, 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 ana leachinq activity. Also, water flows more evenly 
through the entire volume of refuse rather than through 
channels, as in unprocessed refuse. The shredding process 
also breaks up la.rge items and allows the refuse to <'lecompose 
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, ana 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 accelerate0 rate of decomposition of shredded 
refuse will result in less reliance being placed on the 
lonq-term durability of the liner. The sooner the refuse 
reaches a "mature" decomposed state, the lower the potential 
for qround-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. 

h. Final Cover 

The thickness of final cover ana the top slope are both 
critical items to determine the quantity of infiltration 
that will percolate through the cover and into the refuse. 
In a well-desiqnea site, this infiltration of precipitation 
falling directly on the site will be the primary source of 
leachate qeneration. An impermeable layer of synthetic 
material placed over the final lift 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. 
Landscapinq with a hiqh consumptive water use will also aid 
in decreasinq 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 qreater rate of runoff to adjacent surface 
water drainages. Top slopes of approximately 3 percent are 
a<leguate for most <lrainage 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 be 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 i~permeable 
daily cover were used, a small reduction in leachate generation 
could be expected. 

It is important that the daily refuse cells be place<l and 
compacted in layers sloping from the outer edqes of the site 
toward the JTliddle. This wi 11 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 be collected in the leachate 
collection system. 

d. Leakage Throuqh 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 seepaqe ra~~ through a typical installed synthetic 
membrane is about 10 inches per day at 20 feet of head. 
This value f? based on actual measured losses after 1 year 
of service.- The calculated seepaqe rate at the Durham site 
is 0.1 qallons per minute, usinq site parameters of 70 acres 
surface area and 1.0 foot maximum depth of leachate. The 
0.1 gallons per minute seepaqe is an average value. Maximum 
worst case values should not exceen 1 gallon per minute 
(10 times greater). 

l/Rays, w. R., 1978, Construction of Linings for Reservoirs, 
Tanks, ~ Pollution Control Facilities, John Wiley & Sons, 
p. 213. 
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Upward leakaqe of ground water into the landfill may also 
occur where the bottom liner is below the maximum qr.ound-water 
tahle elevation. However, this small volume of leakage 
(less than 1 gpm) can easily be controlled by the leachate 
collection/drainaqe system described earlier in this report. 

C. GENERA'rION 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: 

• ~verage 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 approxinately 14.4 inches per 
year are estimated to be 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 throuqh Mid-September. 

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

2. MAXIMUM LEACHATE QUANTITY 

Several assumptions must be made in calculating 
leachate quantity generated at the Durham site. 
conservative (worst case) assumptions yield the 
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, 
assuminq the fill will reach a quasi-steady state after 
operations beqin. 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 equals 30 percent. 

3. EXPBCTED LEACHATF, 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. 

• 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. 

~he site life will be determined in later tasks. If the 
site can be completed and the top cover placed before the 
refuse reaches field capacity, leachate generation 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 Fanno 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. No 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. RECOMM~NDATIONS 

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

3. 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. 

4. 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. 

5. The site design should include a bottom leachate 
collection system. The bottom leachate collection 
drain syste~ 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. ~he 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. 

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

7. 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 nurham 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. 
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APPENDIX A 

SCOPE OF SERVICES 

FOR THE 

MR~ROPOLITAN SERVICF. 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 existinq climatological data as to wind character-
istics and rainfall, includinq 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 
guality 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. ~he analyses and conclusions will be detailed in 
a short technical memorandum. 

A surface drainage plan will be prepared indicating natural 
drainaqes, proposed drainages during filling operations, and 
final surface drainage system. 
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A comprehensive geotechnical investigation of the Durham 
site will be completed. A three-phase field investiq~tion 
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. Drilling and sampling to determine subsurface 
hydrogeologic conditions. 

Followinq these investigations, a laboratory testinq program 
would be completed to determine material parameters such as 
strength, permeability, consolidation, and compaction. ~he 
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 desiqn 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 Durham site for 
sanitary landfill operations considering potential leachate 
impact. 
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Prepttld by: ._&,..,.,...,_.:-.._e,....__ __ 01t1·1.e-&Z! Tllltld by:.L/UJk":WJ.:1..01t1·/12-z2-1i Checked:-------- 0111: ___ _ 
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SHEET_ OF __ 

CH2M rROJECT NUMBER 

llHILL -· -··--·· ~ . -·- -· ·-· -- . ·--~·-·- .. P1z.t¥v180 -- -~ ··----
PARTICLE-SIZE ANALYSIS 

ASTM 0422 

PROJECT DESCRIPTION: ____ M~~E'Z--~K~O~-~D~?i~/{~,J{~,q~/l-'_/,__ ___ _ 
MATERIALS LABORATORY: __ _._C~/./;:z..;;;i~~JVlc:...L_~f/'-'-';~1.., ....... L~-~/~A~/~C.._,_, _______ ~ 

SAMPLE LOCATION:--------------·---------- SAMPLE NO. 

HYDROMETER ANALYSIS SI EVE ANALYSIS 

(!) z 
iii en 
<( 
Cl. 

1-
2 
1J.I 
u a: 
l.U 
Cl. 

COL· 
LOIDS 

.. 
D 

N c 
0 

CLAY srzE SILT SIZE 

SAMPLE CLASSIFICATION·--

U,S A STANDARD SERIES I CLEAR SQUARE OPENINGS 

DIAMf!TER OF PARTICLE IN MILLIMETERS 

SAND 
FINE Mll'.CIUM COARSE1 

CHlltCKltD llV1 

GRAVEL 

Q 
w z 
~ w 
a: 
f-
2 w 
u a: w 
Cl. 

i 
COBBLE 

LAB FORM 422 '217A 



PROJECT: Mee&< Dttt?h'lf;i/1 JOB No: P / z 9'/ £, 15 o CORNELL. HOWLAND, HAVES & MERRVFIELD 
CLAIR A. HILL & ASSOCIATES 

T.H. NO: __________ SAMPLE N0:_-..5_-_3"'------ ENOINH~I "'-ANNl~I ECONoMllTI 

DEPTH:~----------------------~ 
TYPE OF MATERIAL: L,z; Bda11Lc.1 C: ~.yg v .Sn..:-r 

SIEVE ANALYSIS 

GROSS WT. SAMPLE:_'6=1!P. ..... Y.""'. J....___.,.,.1,___ TARE WT.: /2-8. 9 r, -Ll_ NET WT. SAMPLE: :/zz... '-/ j 

U.S. NET WEIGHT RETAINED PERCENT RETAINED ACCUMULATIVE 
STANDARD GROSS TARE -- PERCENT 

SIEVE WEIGHT WEIGHT INDIVIDUAL ACCUMULATIVE INDIVIDUAL ACCUMULATIVE PASSING 

~ 3// /7B q 12B. CJ a.o ,/') /"7 0 loo 

') /7 /2j5 9 /7- 'i5 c; c:>, ,..., c-7 '7 ,....j Ir;~ 
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2..-0 0 /8c?.7 I Z.,B, q ~I.~ If/, 3 13.0 7 "/ 77 

J?/JA/ J<lt/. 0 /Z.>:l 9 /;.S, I / Z--6, .!/ 

Preperld by: R£e 



APPENDIX C 

WELL INVENTORY 

AND 

OREGON DEPARTMENT OF WATER RESOURCES 

WATER WELL REPORTS 



WELL INVENTORY 



INVENTORY OF WELLS USED IN WATER LEVEL SURVEY 

LAND SURFACE WA'rER TABLE 
OWNER/TENANT INVENTORY D8PTH TO WATER ELEVATa9N 8LEVATION 

ADDRESS NUMBER DATE M8ASURED (ft) (ft) - (ft. above MSL) 

Resident A 7 /31/79 9 132 123.0 
7420 s.w. Durham Road 
Tigard, Oregon 97223 

Resident B 7/31/79 10.0 143 133. 5 
15930 s.w. 74th 
Tigard, Oregon 97223 

John Bowles c 7 /31/79 30.5 146 115.5 
15575 s.w. 74th (pumping) (pumping) 
Tigard, Oregon 97223 

Resident D 7 /31/79 4.5 145 140.5 
7325 s.w. Fanno Creek 
Tigard, Oregon 97223 

The Beebe Company E 7/31/79 at surf ace 142.5 142.5 
16075 s.w. Upper Boones 

Ferry Road 
Tigard, Oregon 97223 

Leane Eastas Tank Lines F 7 /31/79 85.5 195 109.5 
7380 s.w. Bridgeport Road 
Tigard, Oregon 97223 

Le Rose Mobile Park G 7/31/79 69 178 109.0 
18040 s.w. Lower Boones 

Ferry Road 
Tigard, Oregon 97223 

Resident fl 7/31/79 SS 165 109.0 
18230 s.w. Boones Ferry Road 
Tigard, Oregon 97223 

Mr. Schogren I 7/31/79 61. 5 178.5 117.0 
6625 s.w. Jean 
Tigard, Oregon 97223 

Resident J 7/31/79 59 170.5 111.5 
7055 s.w. McEvan 
Tigard, Oregon 97223 

Mrs. Nelson K 7/31/79 21.5 130 108.5 
6956 s.w. Childs 
Tigard, Oregon 97223 

Resident L 7/31/79 74 184 110 
16935 s.w. Upper Boones 

Ferry Poad 
Tigard, Oregon 97223 

No Measurement M 7/31/79 

Mr. Ed Huebotter N 7/31/79 70 182,5 112.S 
16870 s.w. Upper Boones 

Ferry Road 
Tigard, Oregon 97223 

Resident 0 7/31/79 >75 191.5 <.116.5 
17015 s.w. Upper Boones (no water) 

Ferry Road 
Tigard, Oregon 97223 

!'lo Measurement p 

Henry Russell Q 7 I 31/79 95 198 103.0 
7920 s.w. Ellman 
Tigard, Oregon 97223 

Jack E. Smith R 7/31/79 s.s 149 143,5 
15895 s.w. 72nd 
Tigard, Oregon 97223 

E. F. Hale s 
17650 s.w. ~eridian 7/31/79 22 164 !142 

Tigard, Oregon Cl7223 

Mr. Lauterbach T 7/31/79 96.S 200 103.S 
8300 s.w. Peters 
Tigard, Oregon 97223 

c-~ 



LAND SURFACE WATER TABLE 
OWNER/TENANT INVENTORY DEPTH TO WA'l'ER ELEVATIO~/ ELEVATION 

ADDRESS NUMBER DATE MEASURED (ft) (ft) - I ft. above MSL) 

Resident u 8/1/79 7 .!:156 .!: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 z 8/ l /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/l/7.9 55 168.5 113. 5 
16650 s.w. Upper Boones 

Ferry Road 
Tigard, Oregon 97223 

Mr. Sit tel A3 8/l/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 s.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 

l!anqock Lumber company A7 8/1/79 6;?..5 178.5 116 
17990 s.w. Mc Ewan 
Tigard, Oregon 97223 

Joe Barker AS 8/1 /79 103 178 75 
6727 s.w. aridgeport Road (pumping) (pumping) 
Tigard, Oregon 97223 

CH2M HILL 
146.21!Y Test Borings B 1 9/4/79 32.5 113. 8 

B2 9/14/79 6.7 124.89~/ 118 .2 
a3 9/4/·79 8.4 126.16i( 117.8 
B4 9/4/79 29.0 166.JJ_/ 137,j 

!/Land surface Elevation estimated from City of Tigard 1 inch to 
100 feet topographic maps • 

.!!!Top of casihg as surveyed by CH2M HILL. 



I 

OREGON DEPARTMENT OF WATER RESOURCES 
WATER WELL REPORTS 



NOTICE TO WATER WELL ~ON::.¥.9~fB.o \II •• ~11 r.~ 
The original and flrs1~oi>Y'.·i" ~ ~ lj .J c: W: ~. ER WELL REPORT ot this report are t~ ... 

fUed with the 0 1~ r: Q \j 2 - 1971 . -STATE OF OREGON 
STATE ENGINEER, SALEM~-O~EGQ~,.11;13\0.N , .. ,, '=~RPlease type or print) 

State Well No. ~Jl .. \1J .. 1;;, .... , ........ .. 
within 30 days from :ttJe1dale ' ;.::. C:. -·· · • · -· - State Permit No .................................................. . 

of wen completion.SA LE.h1 or~.· - :.: .<Po not write above this 11ne) 

>OWNER: 
Name Charles D_e::..:..a.;;.:n=---------------
~~~ress 10?85 S.W. Hazelbrook Rd., Ti!:~rd, Ore 

(2) TYPE OF WORK (check): 
New Well~ Deepening O Reconditioning 0 Abandon O 
If abandonment, describe material and procedure In Item 12. 

(3) TYPE OF WELL: (4) PROPOSED USE (check): 
Domestic i3 Industrial O Municipal O Rotary ~ Driven O 

Cable 0 Jetted 0 
Dug O Bored O Irrigation D Test Well 0 Other 0 

~~~ CASING INSTALLED: Threaded o Welded 2S 
. 6 b •Diam. from .. 0. . ... ft. to 70 ...... ft. Gage • 250 

5 9 /1 " Diam. from ,0 ft. to . '6bb ..... ft. Gage IQ. :::::: .. :::: 
•Diam from ..... ft. to tt. Gage 

PERFORATIONS: Perforated? ~Yes O No. 

Type of perforator used 0 Utt in•.' t 0 r C !\ 
Si~e 3' )lerf:ratlom - 1/4 In by 12 In. 

b,-~-- . 580 600 
............................ perforations from ................................ ft. to ............................... ft. 

perforations from 
.. .. perforations from 

..... ft. to ............................... ft. 

f"\ SCREENS: 
1ufacturer1s Name 

,pe 

Diam. 
Diam. 

Slot size . 
Slot size . 

ft. to . 

Well screen Installed? O Yes ~ No 

........ Model No. 
Set from .. 
Set from 

ft. to 
..... ft. to . 

(8) WELL TESTS: Po~:;.~~'b1;,1~~ as'ra'Wc"}e~:iter level is 

Was a pump test ma~e? O Yes ~No If Yes, by whom? 

ft. 

' ft. 
.. ... ft. 

Yield: gal./mln. with ft drawdown aft,_e_r ___ h_rs_. 

1 · <· rotary ,29 __ --._T_o_t_al _ _.2"----
-::11 " l~ 100 2 
Baller test 1al./mln. with 

'°'A:.:.rt.:..;e"'sl'""a""n...;;f;;.;lo'-w'----------"«:P·m· 

ft. drawdown after hrs. 

rature of water Depth artesian flow encountered ................. ft. 

(9) CONSTRUCTION: 
Well seal-Material u'ed .. :!?~r.i.:tqnit_~~.ce~.el}:t .. r;ro.u..t ... 
Well sealed from land surface to .............................. ?Q ................................... 1t. 
Diameter of well bore to bottom. of seal .... 9 ....................... tn. 
Diameter of well bore below sell ......... 6 ............ ln. 

Number of sacu of cement used In well seal ....... 3.......................... .. .. sacks 
Number of aacks of ben~orllte Used in well lelil ..... 2...... . . ..... .. ........... sacki; 
Brand name of bentonlte ............................... F$..tional ..... . 
Number of pounds of bentonlte per 100 gallons 
of water ............................................................................................. lbs./100 1als. 

a drive ahoe used? 0 Yes l!9 No Plu1s . ........ Size: location ........ tt. 
~Y~!l!!.llJ.!~•!!!...!l!lU~ablLlf.!'!rJ=P.'l(!~-~1:!5'~--·----~~-­

!lf.! ~~t!!' .• - --~=·-~'I>t~.CIL!!!.!.~-~---~--­
~1h .. o~a~1n.1.~•.U~.!>'L-"~ . ·~···=·-=~-, ... ~~ .. "~~--·~ 
l!!_~ll.J!!Xtl J>•c!c_e£.,f.l...."u_f1..~~~-Sl.tt tl!,~~ve!'...c.~ .. ~-~ 
Crave! placed fn>rn '"""'" ....... ... . .. ft. to ... It. 

(10) LOCATION OF WELL: 
County Wash"inl!,'ton -~l~r's well_~r~---·· -·----

---~\~. \~Section 13 T. 2S ~~----- --~...:..M 
Bear~g and distance from section or subdivision corner 

(11) WATER LEVEL: Completed well. 
~e~th at which water was first found 25 fl. 

_s_ta_tl_c_l_e_ve_l ___ 5~ _____ ft_._b_e_lo_w_Jand surface. Date 10-15-71 
Artesian pressure lbs. per square inch. Date 

(12) WELL LOG: Diameter of well below casing ....... 611 
.. 

Depth drilled 600 ft. Depth of completed well 600 fl. 

Formation: Describe color, texture, grain size and structure of materiob; 
and show thickness and nature of each stratum and aquifer penetrated, 
with at least one entry ior each change of formation. Report each cha11gc ia 
position of Static Water Level and indicate principal water-bearing strata. 

MATERIAL From To SWL 

To;_:isoi1-Bro··'n 10 3 
Cl av-Brown 3 25 
Cl av-Br-Sand'V-i'iat er seep 25 60 25 
Cl av-Blue 60 37 
CJav-3row:i 87 90 
Olav-Grav 90 lO"i 
Qlav-3row;1 lOS 150 
Q l_ r1Y .. ::_G_r .QJ. 150 1.9.5_ ---
Q_J__ey-Blu~ lg') ?QQ_ --·-
Clev-Tan -zoo ;Go ----~-~~--

Cl2v-Gr:w ;60 "\Q8 
Olav-Brown 7)00 40s 
Clev-Blue-Rock seans-Blk 495 __ 510 
Cl aY-Br-Rnr.~: R,..am!=!-Blk-Wate1 t;l 0 S8? 
T,...,,, r."' 
J.:ock-Blk-..ia.t•.,. c:;R::> f,()() c; 

Work~e.LlQ:::J:;l;__ 19 71 '.Completed __ lQ_"'."_3=) __ _!!!..1]. 
Date well drilling machine moved off of well 10-14 ifll 

Drillior l\lachint' Operator'• Certification: 
This well was constructed under my 

Materials used and informati eported 
best k~owled e and beli . 
[Signe ""--">"·~~~"7"'""-~~11-1 

(Dr lllnU 

Drilling Machine Operator's License No. 

Water Well Contractor's CertlflcaUon: 

direct supervision. 
above arc true to my 

10-27 71 ate .................... , 19 ..... . 
277 

This well was drilled under my jurisdiction and this report is 
true to the best of my knowledic and belief. 
Name ..•. ~ .... ~ .. }:! ... ~r.;t.;\..?:-.n..t"; ... ~ ... ~~P.~f..Y ....................................... . 

(Ptrton, flnn or corporation) ('J)'pe or print! 
Rt. l Box 31 Car.by, Ore. 97013 Address ................................ ~ ................. ~ ................................................ . 

[Sign~ . . ..................................... . 
( alet Well Conttaclot) 

Contractor's License No, .. 5.?0 ... Date ....... ;g-?7_ ....... , 791: 
(UH ADDITIONAL 111££TS ir NECESSARY) 



-
NOTICE TO WA'l'ER WELL co;nA~OA 

T~~ ~~~~l~:~:~da:~r~~ cb., & ~ E I V f ~R WELL REPORT 
filed wilh lhe OCT 2 6 1970 ll;IATE OF OREGON ;;l,S I ! kJ } 3 State Well No, ......... _ ..... I...... . . 

STATE ENGINEER, SALEM, Glf'IQN.,,U11UO . (Please type or print) 
within 30 days from ltll!"dAtl'\ I &:. ENG: NC"~ 

/ 
State Permit No. . ............. .. 

of well completion. SALr-~ O -~ ~fii write above this line) -......... r~..;.=:::J~ 

OWNER: (IO) LOCATION OF WELL: 
!:1~!11_• __ :1<~/H-~' ~S~-~ ~-tJ'!ll:!"J-),P-- -,---~------ E_ount~- . _'_:JruJi.~'!:.o.a.- -~'!l .. er~<:!_!_ri_um~ei:__. . .. ___ _ 
~~ess I :7Sfi..JdA2._N; .. •JOC'rY- zr,~,1-.9 .,oo,;1 'J.:...~r.1:cf, 0 h • ·.~ ---~~ Sec.~o_n ___ , 3 T. ~-S ~--· l_:jl _ -----~!'.:l.. 

(2) TYPE OF WORK (check): 
New Well 6 Deepening O Reconditioning O Abandon 0 
If abandonment, describe material and procedure in Item 12. _____ _ 

(3) TYPE OF WELL: (4) PROPOSED USE (check): 
Rotary lt;l Driven D 
Cable D Jetted D 
Dug D Bored D 

Domestic i:, Industrial D Municipal D 
Irrigation D Test Well D Other D 

Threaded D Welded~ ("'\ CASING INSTALLED: 
. . 6.. • Diam. from . ... .9 ............. ft. to ... CJL ... .... ft. Gage -~ .. will 

• Diam. from ........................ ft. lo ..................... ft. Gage 
. .. .. • Diam,- from .. ........ ....... .... ft. to .................. ft. Gage .. 

jJll PERFORATIONS:, 
1 \. .ie of perforator used .t'..o,.....ctt 

Perforated? Ji!l Yes 0 No. 

Size of perforations I/ S In. by 6 In. 
---~~ r 

- - ........ perforations from ............. {;./ ............. ft. to ....... ./P.J. ............. ft. 
perforations from ................................ ft. to .............................. ft. 
perfoi•ations from . . .......... ft. to 

(7) SCREENS: Well screen Installed? D Yes at No 
ufacturer's Name 

Je ........................................ ~ ....................... . ........ Model No ............................ . 
Diam. 
Diam .... 

Slot size .............. Set from . ........ fl. to . 
Slot size 

(8) WELL TESTS: 

.......... Set from .... . ... ft, to . 

Drawdown Is amourtt water level is 
lowered below static level 

ft. 

ft. 
ft. 

Was a pump test mad~? D Yes ~ No If yes, by who_m_? _____ _ 

Y_1e_ld_: -----~g~a_l.~/_m_in_._w_lt_h ____ ft:...~r_awdown aft_e_r ____ h_rs_. 

.~rtHt 

AMeslan flow 

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

g.p.m. 

Trrnperature of water Depth artesian flow encountered .................... ft. 

CONSTRUCTION: 
Well seal-Material u1ed ................ .C.G;:.i;.of;.i.;t~ ...................................... . 
Well sealed from land surface to .............. ().(1.. ............................... ....................... ft. 

Diameter of well bore to bottom of seal '()""''" .. q ............. in, 
Diameter of well bore below seal ........................ in. 

Number of sacka of cement used In well seal ........... ,xx;.~3'... .... .. ... sacks 
Number of sack& of bentonlte used In well seal ............................... sacks 
Brand name of bentonlte ..... .. /::ia..ti.o.1wl.. .... ................. . 
Number of pounds of bentonlte per 100 1allons 

of water ............ - ......................................................... )!)..... ............ .. ...... lbs./100 111£. 
w~1 a drive shoe used? O Yes ll!tNo Plu1s ........... Size: location .......... ft. 

~'.'>' atrata contain unusable wale!_! ...... O Yes_~?:'.12 .. -------
:!!E!..!?!. water? de_etb of~i:_~~-- __ -·-,----

W&1 well rravel packed? O Yu ~ tJO . Slze.!!!..J~V!?l:...:.:.,~ .. 

Gravel pl1~d lrom ..... - .... ·-·-·-....... ~. rt. to . ................. .... .. ft. 

------·------------------·--------·-·----

(11) WATER LEVEL: Completed well. 
!!,_eJ?.!!!_~t~i~h wate.i:.~.?~.f.~!:1.!'~-----2_~---------- ft. 

Static Jeve'--1--+P;,;0 ft. below land surface. Date l·?-7-7U 
·-----·-· 

Artesian pressure lbs. per square inch. Date 

(12) WELL LOG: Diameter of we)) below casing 6 
Depth drilled f (15" ft. Depth of completed well / r' £ ft. 

Formation: Describe color, texture, grain size and structure of materials; 
and show thickness and nature of each stratum and aquifer penetrated, 
with at least one entry for each change of formation. Report euch change in 
positt0n of Static Water Leoel and indicate prmcipal water·beanng strutn. 

MATERIAL From To SWL 

(l i: -::o/). 0 2 
.15°k.r11n;-;. c) .CU./ 2 6 
5o; ~r~ r::-1 :cl. r; r.,a.o q), 6 n I 
J r>.r;. r.i~.aJ) (' 1 cuv-L C.OtV.:..-j.C. {;/ W!. -:.:' Of /()r: 

~~!"1_ed 'n- :- 7n 19 Completed I ;)-]_-....L.7_,_,"' __ ...;1"'9 __ 

Date well drillmg machine moved off of well I C-7- 7::' 19 

Drilling Machine Operator's Certification: 
This well was constructed under my dir.ect superv1s1on. 

Materials used and information reported above are true to my 
best knowledge and.pe!ic 
[Signed]~ . 1 .. Z.~1r:~~ ... Date /.0. .. :/1. .. , 197./} 

(Dr ng Machine Opera1orl 

Drilling Machine Operator's License No . ... ::;S1./. 

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

true to the best of my knowledge and belief. 
Name .. /f.c;).p._h:. .. ?.w..i.r1.Y../:!.:tr£/d/.d.~;:J;Q .......................................... . 

(Peroon, flnn or coTPoratlonl (Type or prlnll 

Address .:'.~.~ .. !.. ..... ~~?f: ... !.~r .... /.!.~t~~?..9.:.-1?..~ .... '?.:'!.~! ...................... . 
/? 11 -#~ ~"-

[Signed) .. ~~.t.(W~~ii·c~~;;~i;;.:r· ................................ . 

Contractor's License No .. ~~.?. ....... Date /..V.::::./..7 .............. , 10? ~ 
(llH AOl>ITIONAI.. SllEETS IF N~CE&SAR\') 



I 

J 
NOTICE TO WATER WELL CONTRACTOR 

The original and first copy 
of this report are to be 

filed with the 
STATE ENGINEER, SALEM 10, OREGON 

within 30 days from the date 

WATER WELL REPORT 
STATE OF OREGON 

(Please type or print) 

' -· ............ .. ) ... -~ ... 
State Well No, .~./J.w -~J3 ...... 
State Permit No ............. . of well completion. 

R. I l.._ W.M. 

Bearing and distance from section or subdi\'lslon corner ---:cc T t:/C ~- _ ~ :- .:__,_;_~-"'"'--"..:.·;...· ""'·-·-·~~----
(-'"'-----------

(3) TYPE OF WORK (check): 

{ 
• Well ~ Deepening D ReconditJoning D Abandon D 

dbandonmenl, describe material and procedure in Item 12. 

(4) PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic P'i-.!ndustrlal O Municipal D 
Irrigation D Test Well 0 Other D 

Rotary O Driven D 
Cable .M Jetted D 
Dug 'i::I' Bored p 

(6) CASING INSTALLED: Thre:de:: D Welded J\ 
..... :/; ........ w Diam. from .......... a ........... !t. to .... ~/~ ......... ft. Gage ..... J..Z ...... .. 

............ • Diam. from ........................ tt. to ....................... tt. Gage 
.......... • Diam. !rom ....... ... tt. to .................... ft. Gage . 

(7) PERFORATIONS: Perforated? D Yes jxJ No 

Type of perforator used 
in by in. Size of perforations 

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

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

..... ft. to 
................... ft. 

" ................... ft. 
. , . . ....................... perforations from ... .......... ft. to ft . 

( · "'. ....................... perforations from .............................. ft. to 
................................ perforations from ............................. ft. to 

.................. ,. tt. 
......... tt . 

(8). SCREENS: Well screen Installed? O 'Yes }(No 
Manufacturer's Name ........................................................................................................... . 

( ie .............................................................................. Model No. .... .. ......... .. ................ .. 
'Diam ................ Slot size ................ Set from ................ -... tt. to ..................... ft. 

Diam ................. Slot size ............... Set from . .. ............ tt. to .. ft. 

(9) CONSTRUCTION: r:I • ---i--11:-J. --
/ l J.: (~"'""" ·1<:.-Well seal-Material used tn seal ........... ' .. .'. .... . .. ..... .... . .. ..... ... .. . . 

• I '"'") /I ft W k d? ."I l.t~ Depth of sea ........ -.!!<·.................... , as a pac er use .... .... .. ... .. 
Diameter of well bore to bottom ot seal ....... /.1.;;,,,,, .......... tn. 
Were any 1001~ 1trata cemented off? D Yes ANo Depth ........ .. 

(11) WELL TESTS: Drawdown is amount water level is 
lowered below static level 

Was a pump test made? O 'Yes IZi.No If yes, by whom• 
,~ -

'Yield: gal./min. with It. drawdown a_'ft_e_r __ --'h'-"r-""s. 

Bailer test / O gaJ./min. with ,1 tt. drawdowa after •'.' 
,d hrs. 

Artesian flov._• ____ ~--~g~,p_.m_._D_a_te _______ _ 

'.!'_empi:_~~-"'~-t~_~_Wa_s~c~n:i_i_('~ .. a~'!_al;-s!s mndt•?_ 0 Y_es_ )5.. No 

(12) \VELL LOG: Diameter of well below casing ...... P.. 
Depth dr!lled ''J { ft. Depth of completed we11__:J'_'{' ft. 

Formation: Describe by color, character, size of material and structure, ancl 
show thickness of aquificrs and the kind and nature of the matertn! in er.ell 
stratum penetrated, unth at least one entry for each change of formctioil, 

TO 

j ')_ 
/ -, . 

-----------~----/·---

(13) PUMP: 
Manufacturer's Name 
Type: ............................................................ .. HP 

Water Well Contractor's Certification: 
Was 1 drive ahoe uaed?~Yes O No 
Was well aravel packed? O Yes )J. No 

This well was drilled under my jurisdiction and this report b 
Size 01 aravel: .............. ....... ... .... true to the I.Jest of my knowlfl.dgf.' a~nd belie!. ) ') 

. ft NAME ...... !~A· /.e!::f .. Zri R.4A~.!s. .... . ....... .. 
...... any strata contain unusable water? . 0 'Y'!,_!!._~---~· ---- 1z t (Pen"· firnlot C<ltPOr•ti;ii L . ( }7'>',P,l <>r ~llt·I • 

.e or water? Dep!!!..!!.!. strata Address ·f \ .. / ... !f5 .. q .... / .. Y.,f .. F/.1 .. .. /... 5.J· ,;~ ft. .. ~ ' .. 
?;Ulhg;! pt !!alln_&'. S!!a.ta o.f( ,, __ -·~- ~ -- -···-- . . . n· ·11· l\' hi 0 ·~ • L N :3 !I -.-...... -""-~""""''""--...._......,=;...;;.=~""-'=:;;;::;.;.'-""..:...;.;=..-....:...;.;-_..;:;.·--··.,;· .. ,..,,, r1 mg .ac ne pera'+'r s ic;.ense o ......................................... . 

Gravel pl!.~e_d from ............................. tt. to 

-

(10) WAT~.~ ~E. VELS: .· .. d . . .. ~~' ~~· "/ [Signed] ~£.::.~~1--?-t~: ................ .. . Static ltVel ~ v ft. below llin surt1ee Date _____ 4 7 .... tWii'tr Wen: C.m1r~<1:,t1 • 
Arit1l1n pr~uure . Jb1. per MIU•~~. IJtch= Dal~~- . Contractor's License No. 2. v.7 Date . b /. 'f . . . rn r: ( 

(Ul!£ At>DlTJOl'iAL l!HE£TS IF NtC£SSARYJ {'; I 



, "&"Ll&\i#lll .t..,. 

.<'lie Orl11in3l, and 
Oupllcnte with the 
STATE ENGINF.ER. 
SAI,EM. OREGON 

t'YB.&a..aw tf' ...,...,._ •• ----·- I Fill In State Permit No. ~ .. S./J. ~ .. J.1 .... """'" STATE OF OREGON 

(1) OWNER: 
~~e"--~~~~-J~·~E--"-._R_e_i_~~~~~~~~~~~~-
A a Rt l BX 290,Tigard,Oregon 
; 

(~, LOCATION OF WELL: 
county ') If S H Owner'• number. ll any- /V t3Y1 e_ 
R.F.D.orStmtNo:__./{f1 J 8c"'h .1.9C '7]~11/:{>10/Cb' 

- ) ' Bear!~!!~~~ ~I stance from section or subdivision corner/'.~ [! ·-~ /.. 
.i±l-r' i::. J;, t ~ t l-:, ,:,, s ((_) l.~,~fl {-r i. c ~:.'~ /.! e ?:f. 
cf 6: '{) _!.., c F I 12-C..//().Ji l '?,~( CLti td H ( p -;.:.. 

. r. !of .. , ' "f / ' .,,,_._ 
~ , •• t, ni J ,,,,\ 1-16- c- P'--'""'Q"'-'c:_-~J<-+t~--------

(3) TYPE OF WORK (check): 
New well gig Deepening 0 Reconditioning O Abandon 0 

abandonment describe material ond procedure In Item 11. 

(4) PROPOSED USE (check): (5) EQUIPMENT: 
Domestic ~ Industrlai 0 Municipal 0 Rotary !J 

Cable ~ Irrigation 0 Test Well 0 Other 0 Dug Well 0 
'C\) CASING INSTALLED: If gravel packed 

Welded r:Jt .JJ'eaded 0 
Gage 

Diameter from to or 
FROM lt. to ft. 'Diam. Wall of Bore ft, ft. .. 0 " oo " 6 " .28'0 no .. " 

" .. " " " .. " 
" " " " " " " 

" .. " " " " - " " " .. " " 
ir; • .,e and size or shoe or well ring Steel Size of gravel: 

rlbe joint 

(7) PERFORATIONS: 
Type of perforator used 
SIZE of perforations 
FROM ft, to 

32" 34 
33" 36 ------

SCREENS: 

ft. 
l 

8 
8 

1n., length. by 
;:ierf per foot 

Give Manufacturer'• Name. Model No. and Size 
none 

3/16 in. 
No. olrown 

l 
l 

,,,) CONSTRUCTION: 
Was a 1urlace sanltnry aeal prcvtdcd?~ Y.e1 ;:J :lie. To what depth 22ti. 
Were any 1tra1a sc~led agai."ISt :;iollutaon?:l:l '!ea G1QQt 
lf yes, note depth of strata 
J'ROM ft. to Surface wa.ttrr 

METHOD OF SEALING 

(9) WATER LEVELS: 
25 Depth at which water was first found tt. 

ft. ' din« level before perforatlneSKJX I 
:. •• ,,din« level after perforatlnii 2~ ft. 

• ..,1ane<11 .............. c.. ..... J.:T.~.~~ ~ .J~.~I~ ........ -.... 1~.~-•"I Accrlp b7: -e Ii) _ l 
owner 

(10) WELL TESTS: 
Was a pump test made? O Yes [JtNo If yes, by whom? 
Yield: 11al,/mln. with ft. draw down after hr• 

Artesian flow ............................................ g,p.m. 
Shut-In pressure ........................................ Jb1, per square Inch. 
Baller test ......... J;e ................... g.p.m. with ....... T. O..tla:I .......... ft. drawdown 
Temperature of water Was a chemical 11naly111 made? O Yes ~ No 
Was electric Jog made of well? O Ye1 CJ!Wo 

(11) WELL LOG: 
Diameter of w~ll ......................... Inches. 

To!AI depth l .Q.Q_ ___ f_t .. '--D_e_,.p_th-"-o'-f '-co...;.m'-"p'-le ..... t"'ed-'--'-w-e_U ___ l=-'O ..... O'----"-"ft. 
Fonnntlon: Desert be b~ color, character, size of materUil and structure, and 
show tltlcknus of oqu1 ers <>nd tile kind and r.nture of tile materlal tn ea.:>I> 
strotum penetrated, w th at lea.rt one entrv for each change of fOf'matton. 

ft. to ft_.------------------
0 " 10 :'irt P,: Cla.y_ ______ _ 

_l_O_" _l,6 !11J.'ty G ra.i.v""'e ..... l~------
16 .. 28_" ___ 0.r.Q!1.rl_S..ll:t._.&_...s.e.n_d ___ _ 
_2~8~-"-~3~4~--=- CT rave l~----'7""'' a=-xt_,.,e,_.r~ _____ __,_ 
_,3"-'4....._" _ __..39 "Coarse Sand & Orayel-':'Yater-
39 " 80 " Blue Clay 
80 " 85 "San~y Clay Rotten Wood & 

"About 1 G.P.M.but N.a. 
85 " 155 " Blue Clay no water. 

" 

--------



NOTICE TO WATER WELL CONTRACTOR 
The original and first copy 

of this report are to be 
filed with the 

"'TATE ENGINEER, SALEM 10, OREGON 
within 30 days from the date 

WATER WELL REPORT 
STATE OF OREGON 

(Please type or print) 

State Well No . ..... ~!.'.~ ".'.:: /.:3. .. :t\ 
State Permit No. .................. . .......................... . of well completion. 

(2) LOCATI0!17 OF WELL: 
Cou_!ltY .'JV.~ Driller's well !1cc.u.;;;m"--bcoe'-r------,-----
;--.1,./. \~ \I& Section / 3 T. fu S R. / N W.M. 

Bearing and distance from section or subdivision co . .om_e_r ______ _ 

(3) TYPE OF WORK (check): 
Tew Well llJ"" Deepening D Reconditioning D Abmdon D 
)abandonment, describe material and procedure in Item 12. 

(4) PROPOSEp USE (check): 
Domestic p.. Industrial D Municipal D 
Irrigation O Test Well D Other 0 

(5) TYPE OF WELL: 
Rotary 
Cable 
Dug 

D Driven O 
;til Jetted D 
D Bored 0 

(6). CASING INSTALLED: Threaded o Welded o .,,£{. 
.f. ... ---··" Diam. from .......... &'. ........... tt. to ..... ./J.Q ......... ft. Gage .. 1..7. ............. . 
............... " Diam. from ........................ ft, to ........................ ft. Gage ....................... . 
··········-· .. " Diam. from ........................ ft. to ....................... ft. Gage ....................... . 

(7) PERFORATIONS: Perforated? D Yes ~No 

'.!}.P_~ o!_.perforator use,-"d'-------
Slze of perforations in. by --~--·----
.............................. perforations from ............................. ft. to ................................ ft. 

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

................................ perforations from ................ - .............. ft. to ................................ ft. 
· ....... - .... _., __ , perforations from ................................ ft. t.o ................................ ft . 

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

(8) SCREENS: Well sc1·een Installed? D Yes pi No 
Manufacturer's Name ............................................................................................................. . 
~-·pe ,,_ .. ., .. - ................................................................. Model No ...................................... - .... . 

.im. - ............ Slot sl%e ................ Set from ........................ ft, to ........................ ft. 
Diam ................. Slot alzc ................ Set from ........................ ft. to ...................... ft. 

(9) CONSTRUCTION: 
Well seal-Material used In seal ......... ~d!..JJ .I ..... ............... . 
Depth of seal .......... 1.9. .................. _ .. ft, Was a packer used? ..... .-1\1 ............... .. 
Diameter of well bore to bottom of 1eal ........ LO.. . . ......... In. 

(11) WELL TESTS: Pc,~:;_~~~l~w~~~1~\:':0r 1eve1 is 
Was a pump test made? 0 Yes )ilNo If yes, by whom?-------
Yield: gal,/min. with ft. draw clown after hrs . 

.. 
~~->~-__ g_a_l._/_m_in_._wl_th_,..J ____ ft_. _d_ra_w_d_o_w_n after ;.:L hrs. 
!o-_rt_e_s_lan_fl_ow ---------'g""'."-p"'.m'-".--"D'-'a:..:t..:.e ______ _ 

(12) WELL LOG: {,' ,., 
Diameter of well below casing ............................ . 

Dep~!> drilled / / Z ft. Depth of completed well / / Z ft. 
Formation: Describe by color, character, size of material and structure, and 
show thickness of aqu1fiers and the kind and nature of the material rn each 
stratum penetrated, with at least one entry for each change of formation. 

---
MATERIAL FROM TO 

~...P '_j ,.. ;;?.... 

-;j· I( ilY fl. ..J :1. :2 ·i-. J;. -'-'q:. ~ 'H ..!• J' .i. s· 'O t 
A_.,....,..... vy - JI I K't 16 I) ,. 

..J-'....I •i- LL,....,, ,_,.t\ /c."' (' /'I'/ ~----"' 
/ 

-

-· 
-
~~-· ---·--- ·---· 

•···----···-------·--------- -·-----·---
·-----·- ·--t- -- ---
------
--· 

. 

Work started .£c•J o.....f"' 19 (:!:. Completed '!1. .. -.c I{. 19~ .. ~ 
~ll_!!!:llllnlf'!!l~chine moved off ot w'E)l .~ '.l... 19 (_, 

(13) PUMP: 
Manufacturer's Name 
Type: ....................................................................................... H.P. 

Were any loose strata cemented off? 0 Yes Pl.No Depth . .. . ......... ............. Water Well Contractor's Certification: 
Was • drive ahoe used? Pl Yes D No 
WH weU 1ravel packed? a Yea K No 

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

NAME .~A.?.:l(,/l ..... Tv..~.11.e.. R. ... IV.~t..?..12.R./.~.?..~.l(9 
'd anJ 1~rata contain unusable water? D Ye.!..Jil No /7 IPeuon, lirm ur corper.,h[ri~· ITY?f! or Phnll / 

ype of water? Depth o~ strata Address .. .f..\,./. ..... IJ..~7.'{. ....... /...W,..J... ......... /i.; ... ,.'-.!?../:?..~l~.L. 
Gravel placed from .................... = .... ft. to .............................. :.,!~'.------

~o~ 0L~!~!!rl.!trata,.!?g_...,_.,,, - -- · ··--- - · ~-· •· - -.. I M hi 3 / / Drll Ing ac ne Operator's License No ............................................. .. 

!~~~ :!TER ... ~;::.Ls;t. below 1and •urtace Date csignedJ .ar~w~fn.~~ .......................... . 
Arte11M preuure lb1. P!r !1;9Ua~ incb Date Contractor's License No. :bY..1.. .. Date ................................ , 19 ...... . 

(UH ADllITJONAt. SHEETS II' NECESSAlWJ 



--*-~ 
>"lie Original and 
First Copy with the 
STATE ENGINEER, 
SALEM. OREGON 

WATER WELL REPORT 
STATE OF OREGON 

State Well No. c;///1- /"'.:] 
State Permit No .. 

OWNER: 
hdme __ , ____ 11r_.___Hen..,..r:£...__.F._..._._-'-'ll..,euar,_,s.,_ __________ _ 
!'-ddr_t·~-- gJ82 l·r:l Pe . ...:t:...:t'-J.y-'-."'\r'--'v'------------
-·- __ ..Eortland __ . .Dre .• ----------·--·------
(2) LOCATION OF WELL: 

1'1ash. Owner's number. -=l!:...a:::nc:-Yc..-_-::--r---
13 T. 2S R 1 \\I I' , ____ _:.4 ~~ Section W.M. 

Bearing and distance from section or subdivision corner 

~o.cktm.od Lots Lo.t 16 ;T.,--p~-t~-...._r,,,_s_._,,?..,,.dcL•----
Tual i tan 

,,.---- -====-::-::-::;-::;-::;-;:;-;;;..-;;;:--;;;-;;;;;..;;-;;;..-;;;_-;;;-;;;;..;,;-_-_.--'----~-----'-·-·-----==== 

\c-, T'\'PE OF WORK (check): 
Ne''! Wel!XJ Deepening D Recond!tlonlng D Abandon D 
·u abar;idonrnent, describe material and procedure in Item 11. 

(4) PROPOSED USE (check): 
t ' estic i;i Industrl!'l D Municipal D 
):,.1gation D Test Well D Other D 

(5) TYPE OF WELL: 
Rotary 
Cable 
Dug 

~ 
D 

Driven 
Jetted 
Bored 

D 
D 
D 

s;f;]) c.~~~~ :~~~~~~~=tt. to .. ~&i~.~.~.~ .. ~ft. :~:=~~1. ... 9.?.#. ... 
... ........ " Diam. from ........................ ft. to ........................ ft. Gage ....... .. 

" Diam. from ....... .......... .... fl. to .................. ft. Gage .... . 
3ealci :At 16 f L Ce .. n.1rnL And i3e11 Lelli Le 

\ 1) PERFORATIONS: Perforated? D Yes l'XNo 
Type o.!_perforator used 

§_!~~ o! perforations Jn. by 

.......... perforations !rom ................. .. 

in. 
. . ft. to . ...... ft . 

.............. perforations tram .............................. ft. to .............................. ft. 

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

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

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

c~ 1~~~~~~~e .................. :·.~'..l.~~~~e.~.l~·~.l.'..~.~ .. ~.~e~ ... ~No 
Type .... _ ............................................. , .. _ ................. - .... Model No ...................................... . 
Diam ................. Slot size .................. Set from ....................... ft. to ..................... ft . 

Diam ................. Slot size .................. Set from . ... ft. to 

,. CONSTRUCTION: ,,_ 
Was well 1ravel packed? O Yes c}l(No Size of gravel: 
Gravel pJ .. ced from ............................... ft. to ............................. ft. 

Was a surface seal provided? O Yes O No To what depth? .................... ft. 

::.M:.:•:.:;te::.:r,_,_l•::.:l:..;Ul=ec=d..:l::::nc:•;.::e=•l:..-----------------------
Dld nny ltHta contain unusable water? D Yes XJ No 
Type of water? Depth ot __ a_tr_a_ta ___ _ 

Method of aeaUnc_!!r_!!.11 oU 

(10) WATER LEVELS: 
., ~ level 86 ft. below la"!_d aurf~LP.!!! ------

_,~1.!.'!~r.!1111.!t".----- __ lg,•:J>.~·.'9.~~..!J!!.czh -~•te ., __ ,, .... 
Loe Accepted by: 

1s1111ed) ........... - ............................... Date .................................. , 19 ...... ;. 
(OWMr) 

(11) WELL TESTS: ~~:.,~~'b~1~'Wa~~~tle~:ter level as 

Was a pump test made? 0_ Yes ~ No If yes, b¥ whom? 
Yield: eal /min. with ft. drawdown after hrs. 

"B"'a""il'-"e-'-r-'-te:;.:sc..:.t~l_O __ :.ga:::l'-"./-"m=in. ~i-;--2--~~~awdow11.!'~~r-:.',- __ !!~•: 
_A_r_te_s_ia_n_fl_o_w ________ .!l·P·m. Date 

(12) WELL LOG: Diameter of well .. 6 . Inches. 
Depth drilled 8 9 ft. D-:pth of coinylete_d __ w_el.!___ §_§_ ___ f_t. 
Formation: Desc;-ribe b!J color, charac.ter, size of material and structure, and 
sllow thickness of ac;zuiiers a7ld the l<md and nature of the material in each 
stratum penetrated, with at least one entr11 for each change of formatwn 

MATERIAL - F~~T-~o~=: 
--C-la_: ___ r1______ ·-~ .:3_-i4~ 

~~!~:r~"l_~wiL-=-- :15~Jj7ii 
Small....ZJ;'_ave_l_c:wcL..c.l.gy _ _g_L:_ 
Hed. bluULavel _14. _§_7_ __ --·----- 8 ....bJ.lle_ clay _ _] ____ §9 __ _ 

------1'"T'----- ----

-------------------
------------+-·--------

·-----------------------j 

----------------·-------1 
------------ --------- ---- ----·f-----
----~----- ··------------
·---~_____._...._-~-~----------------~ - .. -

·--·---------·------------------~ 

(13) PUMP: 
Manufacturer's Name 
Type'. 

Well Driller's Statement: 

H.P. 

This well was drllled under my jurisdiction and this report is 
true to the best o! my knowledge and belief. 

NAME ..... J~W,.® ... '.-~11P.;P.'..~tIH~L. ............................. . 
(?erson. t.rm, er corporaUonl ('I')'pe or prlnll 

Address .... ?.9.Q.~.JiQOV~r,,.BLY.U.JielN'ber.g.O.-:e .................... . 

Driller's wel ~mb~, .. ·(J/z:::J1~~ .. Z.~)'""""'"" .......... . 
CSignedl . H:.~,-'7f1-w:wl"f.I!.......... ... .. ................. .. 

. ........... m ......... Date •. No:v. ...... l-?? .... , 111... ..•.. 

(Uil: At>OmONAL SIU:l:t'S tr 



• 

;/·l 

File Original and 
Flrfit Copy WI! h the 
STATE ENGINEER, 
SALEM. OREGON 

WATER WELL REPORT 
STATE OF OREGON 

State Well No .. 

State Permit No ......... .. 

(3) TYPE OF WORK (check): 
New Well)d° Deepening O Reconditioning O Abandon O p •bandonment, describe. material and procedure In It.cm 11. 

\ .. , PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic 'fii( Industrial D Municipal 0 
Irrigation• D Test Well D Other 0 

Rotary 0 
Cable .£i 
Dug 0 

Driven 0 
Jetted O 
Bored D 

(6) CASING INSTALLED: Threaded o wetded_M _ 
..... ~ ...... "Diam. from .... <? ............. ft. to ... /.~/ .. ft. Gag&O ...?.:-~ .... . 

........ " Diam. from ........................ ft. to ...................... ft. Gage 
.... " Diam. from ...... ....... . .. :ft. to .. .. .............. ft. Gage 

(, / PERFORATIONS: Perforated? D Yes )d' No 

Type ~-J>_cr.!_~~t_.or used. ___ _ 

§.!~E~n.erfo_!2~~~~--~---Jn. by ----- ·-· --.. _!n.__ 
.. . ft. to 

ft. to . 
ft to . 

fl. 

ft. 

ft. 

...... perforations from ... 
.. ...... perforations !rom .. 

................. perforations from ... 
.......... perforations from ..... fl. to ............................ it . 

( · .................... perfo~ations from ......... .. .. .. ft. to .......................... ft. 

(8) SCREENS: Well screen Installed D Yes J6 No 

Manufacturer'& Name ............................................. . 
'l)'pe ................................................................................ Model No .... . 

ft. to ... 7 · "I ................. Slot size .................. Set from ........ . 
L .n .............. Slot size ............... Set from .... . ft. to 

(9) CONSTRUCTION: 
Was well gravel packed? D ~es J!J[No Size of gravel: 

ft. 
.. tt. 

Gravel pl .. ced from ........... . . .... ft. to . . ft. .:3 :;;-
:::.,;l;~::~e i:":!:i~~·lded?~;;;f~~:.~:~~~- -- . . ft. 

Q!!!._any strata <'onla..!!!...!!!!.!!~W_a~-Y~-~CL~ -·· ·--·--~-----
!r!'!....5!~~? ~~J!!()f __ s!i:.•t.t,. _____ --------·-·-

?O)~ ~~TEK ~VELS~ betow l•nd_~l!r~c.e....P..•~§°-' 
_ d!.n~p~_eSSl!!.! __ • ---· '" • .11>• _per _square Inch pat~-- ··-__ -·-

Lof Accepted by: 

(Sl&ned) ............................................ Date ................................. ., 111 ...... .. 
(OwMrl 

(11) WELL TESTS: Drawdown is amount water level is . 
lowered below static level 

Was a pump test made? O Yes _Jil. No If yes, by w_h,"'o'--m_? _______ _ 
Yield: cal./mln, with ft drawdown af\er ____ h=rs. 

(12) WELL LOG: . 
Depth drilled / f '1 

Diameter of well ........ ~. inches. 

fl. p~th of completed_\\T_e!_l _ _/__?__2'. It. 
Formation: Describe b1J color, character, size of material and structure, an.:! 
show thickness of aquifers and the kind and nature of the matena! in cad• 
stratum penetrated, with at least one entrll for each change of ~~"..t:.5:1:.. 

MATERIAL FROM I TO -

h-c.vvt--~-_-a_.::'_..'.'._{ .... 1..- ___ ll -~~ _ 
_;,fJ,;;..L~.c~ __ .-

1 
___ .. _________ --~ - 'l ---

_Q_Q_:~J ... .k.&L_ 'l ~ ----;,-·--- ---;~ . ~{-.-­
-~~1!.._~--""- 1 u. .-L ; .. Jt..,,,,.u:.,_~_,~L- ?:!2 .. ·.:.~l'.~ 
~··-~cvii.Lf_--!/..vt•t· --tr _C ;}_ __ _ 
£c.':t:.L~J....t.1.U-.J~~------ __ ~3 /__2._ 

nr '1.J.- fl/ 
-J:t::L~.J.~t~~tA J.i '-7..:i. -
-~~1.u_di-. - ~'t -7~~-
--~'- i:_.---.p~~ P' ;; /l _9:~ 0jh-
_d.r~---~-~----- ./__ -

---·-----------------~-·---- ---- ·---

·--- --------------i 
--------·--------------1 

---·-·--------·-.. ----

.._ ... _.,_.__ .. ----··-------·-----·---···---('-..... ---
Work start~ct.1.•"-'.C1 ;j.._~_._ 19_~2·\CO.!JlPJ.!?tljl4t. -r . __ 19k ;;J... 

~~!'..::.~.~·""'' -%~.~··· ·~··· 
Type /Z}y-{,/;'":11"\(f~~ .. . .. . . .. H.P. ?"" ::--.. 
Well Driller'• Statement: 

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

NAME •. $./,.1./(~~ .. /):/.1:'..:.::t.~ ... : .. f...::l.~:;:.f. .. '..l.'............... . ........... . 
~ (?enon. !.rm, er torporatlonl L IT> pe or prU'ltl 

Address .. fi..) .. ~.d ... 15 .. 7..;}.!..Lf ............... <f::!.~: .•. ~ .. ::: ....... :~ ............... ; 
Driller's w~ll ber .................... ~~~··· ................................... . 

[Signed) .... ... .... . ....... ~ .. ·~!· ........ ··='"'"'.':'!". ........... . 
. 
1
,.. IW•ll Drlll•t /l. ' ,. ;--' (. .• ,,,_-

License No ....... !::7:- .... u ................... Date .... .... ~(!.::"!.':: ... !..:.::., 19 .•.. : •• :" 

{UH ADnmorML llUrl'S tr tttCl::SSAftVI 



I 

-4!: 1 
File Or1~1nal and 
First Copv with the 
STATE ENGINEER, 
SALEM OREGON 

WATER WELL REPORT 
STATE OF OREGON 

State Wl!ll No ..... ¢..':.--<./ "'."/;1.,,,. 
State Permi,t No .... . 

(2) LOCATION OF WELL: 
County Washington Owner's number, It anY-

-----··~ 1,. Section T. R. W.M. 

13-25 1 w 
---~-

(3) TYPE OF WORK (check): 
New WellJC] Deepening D Reconditioning D Abandon D 
tbandonment, describe mate~ial and procedure In Item 11. 

«•> PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic JC Industrial O Municipal D 
Irrigation D Test Well D Other 0 

Rotary 0 
Cable Xl 
Dug 0 

Driven 0 
Jetted D 
Bored 0 

(6) CASING INSTALLED: Threaded o Welded~ 
... 6 .... " Diam. from .. .. . .. 9 .......... tt.. to .. . ?.$. ....... ft. Gage ... 't.4..~ 

.. " Diam. from .......... . 
..... ''Diam. from ............. . 

\•I PERFORATIONS: 

tt. to . 
tt.. to .... 

ft. Gage .. .. 
ft. Gage .... .. 

Perforated? D Yes II! No 
Type..!'!J>."..~!._ll_sE.E!_ ___________________ _ 

~~E_e_r~orat __ 1o_n~•-- in. by In. 

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

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

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

( .... : .. :::::.::.::::::: :::;:~:: :::: : ·: .. :::::·::::.:::·:::::: .. ::: :: ::::::::::::::::::·-.: ...... ~:: 
(8) SCREENS: Well screl!n Installed O Yes El No 
Manutacturcr's Name ........................................................................................................... .. 
Type ............................................................................... Model No. .. .................................... . 

1' ................ Slot 1lze .................. Set from ........................ ft to ........................ ft. 
I>••m ................. Slot size .................. Set from ........................ ft. to .................... It. 

(9) CONSTRUCTION: 

(11) WELL TESTS: Po~:r~~~1~"wa:;r'~~~\e~:r level is 

Was a pump test made? O Yes Kl No If yes, by whom? , 
Yield: 1al./mln. with ft drawdown after hrs. 

Baller test 22_ gal./mln. with 7 
Artesian flow g.p.m. Date 
Temperature of water Was a chemical analysis made? O Y_es ___ (!S N~ 

6 (12) WELL LOG: 
pepth dri!~d .~9_6 __ ~ft. Depth of completecl ~.el!_ __ 

Diameter of well ... .... inches. 
96· tt. ---------

Formation: Describe bv color, charactff, 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 fo~~ 

---·----------------------~ 

------------------
-----------------------1 

---------------
--------------·--------

---- ------------ ____ ,,, __ ---
------------------------

-------------------------+--
----------·--------------
------------------------1----1----

--------------------___________________ ...., 
-------------------------

(13) PUI',IP: 
Was well 1ravel packed? 0 Yes DC No Size of 11ravel: ... .. ..... .. .. .............. Manufacturer's Name 
Gra\'el placed from . ........... .......... ...... ft. to ................ ...... ....... ft. Type: ... H.P. 
Was a surface 1eal provided? l:l Yes D No To what depth? .................... ft, ----------------------------
Material u111d In 1eal- D.d.Jipg_c_!!,~i,pg_ Well Driller's Statement: 
Did any strati rontain unusable water?. 0 Yu I: No 
Type of water? Depth ~f_1_t_ra_ta ________ _ 

M..~Ql~,!lf 1ea,!!p1_1~~~~--·--"·--- ------· ----·- .... , 

(10) WATER LEVELS: 
1' •c level .$8j tt. be)ow I•!'!! !_~r;__~!,L1'J7Ltf! __ 

. • . • Iba .. l'~r aq_!,lare ln~h Date 

Loa Accepted by: 

1s11ned) .................... ioW'.;·;~·; ............ Date .................................. , 19 ....... . 

This well was drilled under my jurisdiction and this report is 
true to the best o! my knowledge and belie!. 

NAME ... ~"' J>t •. JA~:EN.'PJUJ.L:um ... GQ~ ..... 
(;;:»enon. form, ~r cOrporatlonJ (Type or prano 

Address . flQ.1$ ... ~.~ ... w:~ .... :.r.~i~:t4P. .. .Y~i.J,ey .. H~.· , _.~:lo~~' 
Ore • 

Driller's we!J...nuin -ic..,-.................. y·".. .. ....................................... . . -· -7 -y~ 
rsicn~C:~: a:.r.-:.{.' .,IJ .. \_.,., . fft..:~?zr tet.-i. .... -~ ..... 

<Well D crl 

License No • ............ 19 .......... Date ..... 4/18 ........ , 19 ... 61 
(llllC ADDITIONAL SHEJ:TS Jf NECESSAR\'I 



ORIGIN/\L 
Fiie Orl~lnal and 
Dunlk~te with the 
STATE ENGINEER, 
SALEM. OREGON 

ftA.&~11r ••~tuu a-a...&'-'••• 

~\ -
STATE OF OREGON 

State Permit No. 2.S .. J.\0 f3. ~3 .. 
(1) OWNER: r: .-'~ 
~· 'c J eC..-Pbillips.-.-1$-900-s.lf--76twh~---.---

.·ess ~.1.W"------------'·-'-' ·--

(Z) LOCATION OF WELL: 
~L.J'fa.shingt.on ___ Owner's num~r,,, . ..:lf:...:::an,,,,y'--------
_..--H&:.JL .. Nf':-:_J~ S!'ctlon _ _lJ_ T. 25: R. lW: W,M. 
Dearing and distance lrom section or aubdlvla""l_on~c~or~n~e,c:..r ____ _ 
__N_i~~{Nf t·~~,1~~ 
·---· .. --------.. -· ·-- ·------·-··-------

. ----·· . ·---·-·-------------
-------------- -------------·---

("l) TYPE OF WORK (check): 
• ,.,w Well 12! Deepening O Reconditioning 0 Abandon 0 
If abandonment, describe materlai r.nd procedure In Xtem ; 1. 

(4) PROPOSED USE (check): (5) TYPE OF WELL: 
Domest!c J:] Industrial O Municipal 0 Rotary 0 

Cable XI 
Driven 0 
Jetted 0 
Bored 0 igat.ton D Test Well D Other 0 Dug 0 

(6) CASING INSTALLED: Threaded o we1<1edX! 
......... 6 .... " Diam. irom .......... 0 ......... ft. U> l41~ . ...J..l1!t. Gage .. "2$.0 ...... .. 

............ "Diam. from 
. .... "Diam. from 

PERFORATIONS: 
1, .,e of perforator used 

tt. to ...................... ft. Gage ....................... . 
tt. tc ..... .... . .. .. t'•· Gage .......... .. 

Perforitted? O Ye! II\ Ne 

"E of perforations In. 'i:>y .-:l~r .. ,_ __ 

...... ..... .......... ;;>erforallon1 from ......................... ft. to ............................. ft. 
perioraUons from 

. perloratlona from 
pcrfo~& t1on1 :from 
perforations :frorr, 

.......... ft. to ............................ it. 
............ ft. tc .............................. !t . 

:ft. to .............................. :ft. 
!t. to ....... ......... ft. 

{8) SCREENS: Well screen Installed O Yes 0 No 
'lufacturer's Nz.me 

•rype ........................... . ... ... ... .. ................. Model No ..................................... . 
Diam. . ... . . . Slot s1z.:. Set from ....... ~t. to ....................... ft. 

(11) WELL TESTS: Drawdown Is amount water leveJiin l 1 
lowered below static level '(_'-"-0 / 

Was a pump test made? O Yes IS.No If yes, by whom? 
Yield: gal,/mln. with rt. drawdown atter hr•. ____ ,, ______ _ 
Baller test L_gal./mln. wlth:fiQ~_!l:....d;a~do~~-f~~~_i_-~!· 
Artesian !low g,p.m. Date 

~P~."t~r~ o!_ w11_tLl7 Wa~_a _£h_e~!_!!'-;.lysls_made?_ O_YesJ~; 

(12) WELL LOG: 
~~~_!!lit;!!, __ 146 

Diameter of well ..... . 6 Inches. 
. ft~- pepth _ (!f __ c.cimp~e_!ed well 142 _ ___!!: 

--____ ----==l==l-
-----~-·~--------------1----r----
-------- ···~-------------+---+----
-------··----·------------------'----'----

Diam .. Slot size . Set from .. .... .. ....... ft. to ................. ft. ""..<'!k started ...... ~- 1!$7 C~m_pleted 

'"' CONSTRUCTION: 
11 well rcravel packed? X: Yes D No Size of gravel: i" .. llli.nus: ....... 

Gravel piaced from . ...l.hO !t. to .... J .. 46 . ... ft. 
Was a surtace .>eal p1·ovloed? Qt Yu O No To what depth? .......... 2) .... ft. 
Material us~ci In &eat- Dr1 ]l .cutt:l nga_ ______ _ 
Did any strata ro!'l,;aln unusable water? ;:) Yes lia No 
Type of water? Depth o:f !trat..·---~ 
Method or 1eally strata ofl 

(10) WATER LEVELS: 
::S.:;:u:.:;tl:::c..:l"'"ev.;.;•:;1 ___ ~~-~--"'"'"t.-'1:1.~low Jand 1urtace Date ..Jul7 2'.l 

. _ lbJ~ P.!' ~are Inch .. P.!t!, 

(13) PUMP: 
Manufacturer's Name 
Type: . Jet H.P ...................... .. 

Well Driller'• Statement: 
This well was drilled under my jurisdiction and this report Is 

true to the best of my knowledge and belief. 

NAME .. Steinman .. Br.0.9 .................................................................... . 
15112;>-S~!~·rtc'to\lg"htut ('l'Ype or print) 

Address Milwaukie ··22, .. <>regon··· ............................................... . 

Driller's well number ...................... ~!1.7 ............................................. .. 
[Signed) .. ~ ... :m .. ~ .... ~ ........................... . 

<Well Driller) 

License No .................... !. .................. Date ...... .l'u.g ... 61 ........... , 19.$1,. 
(UIS ADDrtJOKAL ltmcn II' N&CJ:SIA"Y) 



~l8 
Fii• Orl«lnal and 
Flr.<I Copy With the \ \ ('" r C. 
STATE ENGINEER, "1 .:;;. 'C.l .:..,J 

•,EM. OREGON 

WATER WELL REPORT 
BTATE OF OREGON 

State Well No, ~'(l.!d : ... \.~.£.\\~ 
.......... (~~ ... /. State Permit No ... 

OWNER: 
~-e_Lu'\.\r,§\QY\ N\).'( s·;_..,. ') 
Addrl'SS 

(2) LOCATION OF WELL: 

W.M. 
Bearln1 and dl1tanee fr~~!!!cUon or 1ubdlvil~_o_n_c_o~m_e_r ____ _ 

-------------------------------

(3) TYPE OF WORK (check): 
New Well O Deepenlnf O Recondltlonln1 D Abandon 0 
U aband~ment. describe material and procedure Jn Item 11. 

, .. , PROPOSED USE (check): (5) TYPE OF WELL: 
Dome1tlc O lndu1trtal 0 Municipal D 
Jrrt1auon D Tl!ll Well D C"Uler O 

Rotcry 0 
Cable D 
Dur 0 

Driven 
Jetted 
Bored 

(6) CASING INSTALLED: Threaded o Welded o 

0 
0 
0 

................... " Diam. from .... S.! ..... ........ t\, to ..... ~~ ..... ft. Ga1e ...................... .. 
.......... " Diam. from ........................ ft, to ........................ fl Ga1e ..................... .. 

............ " Diam. from ....................... ft. tc ........................ ft. Ga1e ..................... .. 

(7) PERFORATIONS: Perfonted? O Yea D No 

T)'peofperfo.r~•~~~r'--"'Ul~e~d'--------------------
filZI!: of perfora!._lo_r_11 _______ 1_n_. _b~Y _______ ln_._ 
............................. perforaUon1 from ................................ fl 'le ............................... ft . 
............................... perforaUona from ................................ fl to ............................... tt. 
............................... perforaUona from ................................ fl to .............................. fl 
................................ perforaUona from ................................ ft. tG ............................. ft. 

................... perforationa from ............................... ft. to ............................ _ tt. 

(8) SCREENS: Well acreen lnatalled 0 Y• 0 NG 
Manufacturer'• Name ............................................................................................. --.. . 
Type ......................................................................... Model No. • ........................ _ •• , ... . 
Dt• .................... Slot 11Ee .................. Set from ........................ ft. to ................ .,_. ft. 

(11) WELL TESTS: g~:;,~~'b~i~'wa~~~~\~:t"' 1cve111 
W•1 • pump teat m1de? D Ye1 O No Jf )IH, by w:..:ch:.::o;;:;;m.:..;7 __ , ____ _ 
Yield: l•l./mln. with ft. drawdown after hn. 

_B_a~lle~r~te'-"-1t'-----=•~al~./~m~l;;:;;n~·~w~lth"'------''~~!~Wd~~~~-r---~~ 
Arteslan_f_lo_w ________ l~·,P __ .m_._o_a_t_.,_ 
Temperature of water Wms a chemical analysis made? O Yea D No 

Dlamete~ o~ weH ... ................... lnche1. (12) WELL LOG: 
_D_e~pth __ drt_ll_ed __ (_Lt_\~, ___ f_t._De~p_th_o_f_completed Y.!_H__ tt. 
P'orm•llon: Describe b11 color, character, aue of matnial and •trocture, and 
show thlckneu of aquifer• and the kind and nature of the material In •ach 
1tratum penetrated, with at leaJt one •ntr11 for •ach chon"e of fonnotlon. 

MATERIAL FROM TO 

--6 ..-o.'.l{ .~ ~ ... ~ b (' "''~ "" .. ~~ ") t 
Pl~~· .. '·~ c_\ t ~ -- .... ~ Ii...~ --

Sr.V..:~ s .... ~·~- ~"'\ ~.~~ 

--

~~·=~~~~ ---

I 

1 

---
L ................ Slot alte .................. Set from ........................ tt. to ....................... ft. '!'!ork _ _!_t_arl_o!_d___ 1~ __ comple~- II 

.;;.;:.:~~~=:;.-======~==;;;:.:;;.;;;:;~==~====:::.::=~ 

(9) CONSTRUCTION: 
Wu well frave: packed? 0 Yu Cl No Size of IP'avel: ............................. .. 
Gravel ph1ced from ............................ 'it. w .. .... ........ .. ........ f,. 
Wa' a 1urface aeai provlcied? O Yee: 0 Ne. 'l"o whu depth? ................... n. 
M•terlal used In 1eal-
Did any 1tr1ta contain ur.uuble water~ O Ye1 0 No 
T)'pe of water? Depth of atrata 
Method of aellllnr 1trata off 

6) WATER LEVELS: 
~tic level '},. tt. below l•nd 1urface Data l~ 1,, l'\ __ 

•• rte1lan pnuure lbe..!..E!! eguare lnch Data 

(13) PUMP: 
M1nuf•cture.·'1 Name 
Type: 

.tJ .~ .I". '-. ................................ - ................ ··---
11.P. 

Well Driller'• Stakmenl: 
This well was drilled under m1 jurisdiction and this report II 

true to the beat of m1 knowled&e and beUet. 

NAME .......................... "················ ................ u .............................................. . (l'enon, flml, u corporaUonl (Type or prlat) 

Addreu ......................................................... " .............................. " ...... " .... .. 

Drlller'a well number ................................................................................. . 

(Slped) ••u••••••o••••n•O•tt•tttt••••••••••u•••••otu••••••••Ott•tt•tttttH•1••t•tto11101n1111ttt-1MM 
<Well Drtllerl 

(Biped) ....................................... - ... Date .................................. , 11........ LI ,_ I cownar> cense No ........................................ D1.., ................................. ., 1 .. -



,.1'E ENGINEER 
1 salem, Orearon 

Well Record d-.\.. ~TATE WELL NO. ~.$/+.W. .. lJ.a.C1> 
~loOUNTY ........... W.~~b.;\.¥.1.d.9.l.;·1·· .. . 

MAILING 
APPLICATION NO . ........... ~~) 

OWNER: ......... .Pilkingt.on..Nur.sarJ. ................................ ADDRESS: ..................................................................... --·-··--
CITY AND 

LOCATION OF WELL: Owner's No ............................ _. STATE: ............................................ ·-··················· .. ·-··-······-··· 
N. E. 

···-······-~ ............ % Sec ............. T ............. S., R ............. W., W.M. 
Bearing and distance from section or subdivision 
comer ..................................................................................................... . 

I I 
I 

I 

r I 
I -------1-----i----+----I I I I I 
I 
I I 

! i 
I I 

I I I ........ .J..------ ______ ., ____ 
Altitude at well ..... 160. .. f.t ............................................................ .. 

TYPE OF WELL: .drilled .... Date Constructed ................... . 

I I 

' I 

I i 
Depth drilled .. §~Q .. f.~~ ............ Depth cased .... §.ijQ ... t.~.! ........... . Section ....................... . 

CASING RECORD: 6-6 ll inch. 

FINISH: 

AQUIFERS: Sand from 630 to 632 ft. 

WATER LEVEL: 2 ft. below land surface. 

PUMPING EQUIPMENT: Type ............................................................................................................. H.P ........................ . 
Capacity ................................ G.P.M. 

WELL TESTS: 
Drawdown ............................ ft. after ............................ hours .............................................................................. G.P.M. 
Drawdown ............................ ft. after ............................ hours .............................................................................. G.P.M. 

USE OF WATER .................................................................. Temp ............. °F ........................................................ , 19 ....... . 
SOURCE OF INFORMATION .. U.SG.S .................................................................................................................................... ·-··· 
DRILLER or DIGGER ....................................................................................................................................................... -······-··· 
ADDITIONAL DATA: 

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

REMARKS: Penetrated gravel and boulders .from 0 to 80 ft., black clay from 60 to 
640 rt. with aand seam at 630 .ft.; well had small yield; abandoned because of high 
chloride content; see table ~ for chemical analysis; well No.71 of WSP 890v 

llataJ'rlatllla -· 



STATE ENGINEER 
Salem, Ore1on 

Chemical Analysis 

State Well No ..... ~/;!t'.:~~.l.: .. ~) 
County ...... ~!~~-~.8~9!.L ............ - .... . 

Application No. ·························-········· 

Pilkington Nursery , OWNER ............................................................................................... OWNERS NO ........................................................ . 

ANALYST ........ ~-~~ .................................................... Address ................................................................................. . 

Date of Collection ...................................................................................................................................................................... . 

Point of Collection ........................................................... ·-··· .................................................................................................... . 

P.P.M. . ...... 
~ilica (Si01) , ':I 

Iron (Fe) Total 

Manganese (Mn) 

Calcium (Ca) I 
Magnesium (Mg) 

Sodium (Na} 

Potassium (K) 

Bicarbonate (HCO,) 120 

Carbonate (CO,) 

Sulfate (504) 

Chloride (Cl) ~~o 

Fluoride (F) 

Nitrate (NO,) 

Boron (B) 

l I 
Dissolved Solids 700 I 

Hardness as CaC01 ~no 

Specific Conductance (Micromhos at 25°C) 

pH 

Percent Sodium 

Sodium Absorption Ratio (S.A.R.) 

CLASS 
lt&te Prtallal 11111 



;· .. I' :~/:;<Ii 
I" ! ' i 1961 ' 

P'llr on11lnel and 
P'lrst Copy with the 
~'"',/<TE ENGINEER, #' ·,EM. OREGON 

.... , . l 
''·'' 

WATER WELL REPORT 
BT.ATE OF OREGON 

Slate Well No . ... *"Y."::':...!.3. ... ~ ......... . 
Slate Permit No ....................... '. '00) .............. . 

,,, OWNER: 
_e _ _J) .. A • .Jfil.kin11 ... on...__ __________ _ 

Addrna 16SOO Se We 8,St.b. An. 
__ _-1'igard, . ..Dregan__ 

(2) WCATION OF WELL: 
Count~ Waah1ngton Owner'• number, If any-
__ .Jf&_-1LJIL_J~SectJon 13 T. 28 R. 'W.M. 
Bearlna and di.tance from ucUon or eubdlvlllon comer 

(3) TYPE OF WORK (check): 
New Well IS Deepening 0 Reconditioning 0 Abandon 0 
1' "'•ndonment, describe materiel end procedure In Jtem 11. 

(4) PROPOSED USE (check): (5) TYPE OF WELL: 
DomesUc 1:1 lndustrlel 0 Municipal O 
JrrlgeUon, 0 Te.t Well 0 OU!er 0 

Rotary 0 
Cable II: 
Due D 

Driven D 
Jetted 0 
Bored D 

(6) CASING INSTALLED: Threaded, Q Welded 111 
.......... 6 ...... " D11m. from ........... 0 ......... tt. tc t69.:5.1.i tt. Gage e2SO. ........ .. 

I; ... :::::=~: :::: ::: :::::::::::::::::·:::~: :. : :::::::::::::::::::::::: :: :::: ::::::::::::::::::~:::: 
PERFORATIONS: Perforated? D Yea ~No 

Typeofperfo~r..:::•=to~r~UJ=ed::::__~~-~--~~-~-----~ 
~ZE of 'l>f!rforatlons In. by In. 
................................ perforation• from ................................ ft, to ................................ It. 
................................ perfor1Uom from ................................ ft. to .............................. ft. 
............................... perforetlom from ................................ ft. to ............................. :t. 

....................... perfontiom from ................................ ft. to ................................ ft. 
... _, ..................... perfor•tlom from .............................. ft. to ............................... ft. 

(8) SCREENS: Well ecieen imtalled Cl Yes Ill NCI 
Manufadmer'1 Name ............................................................................................................ .. 
Type .. - ...................................................................... Model No ............................. _ ..... .. 

; ...... _ ....... Slot 1b:e .................. Set from ........................ ft. to ....................... ft. 

(11) WELL TESTS: Po~:r~~i~'w"~t!'~~t1e~:r level 11 

Wea 1 pump te1t mede? II Ye11 O No If yea, by whom?R.M~e__ 
Yield: 20 sel./mln. with 330 fl dr1wdown •fter S hn. 

Artesian flow s.p.m. Dete • 
Temperature of water 58 Was a chemical 1nel:ts~!.L._O_y~_1__at~o 

(12) WELL LOG: Diameter of well ........ 6 ............. lnche11. 
Depth drilled 61,3 ft. Depth of completed __ wel1_6l.Q ft. 
Formation: De3crlbe by color, character, rize of material and structure, and 
sllow tlilckness of aquifers and the kind and nature of tile matenol In eacl\ 
stratum penetrated, wllh at least ont mtri; for each clianQ• of fa~ 

MATERIAL FROM TO 

B~~-si~tJDd_JgnMd _____ _ 
~_Q'.1.m_sand__.~-------
:Qlue_~il t __________ --l 
Bl~~~la1'-·~----------~~ 
~7-0.lq _____ . ____ _ 
~;r_Q!Ul.,_cla1'----------1 
Gre7._Cla1'.----------, 
~~._clq 
~lµ~_clay __________ _ 
:Qla,0L1Jand ( S gpa) 
Blue_clay __ ~--------·1--"').L_-+4: Brown _sancJ.y....a!q ______ _ 
Blue..al.ay _________ _ 

~91m......Cla.v:----------­
O~_hl'1W~ JM.i.9...------l 
~7....0..l~-----------~ 
~.an.d....cretlLlhale-111.llll.ILtlU\l.._....µ;1\Al-1-.u.LJ"---

Diam ................. Slot 1lze .................. Set from ....................... ft. to ........................ ft. :;Y!.~~:;;r;,;;k .. ;;:;•~ta;;.;rt;,;c:;;;d::;;:l-;:;:OM~-:;:-=/i=~:;~;;;;::;;lll'===::;;Co;;m;;:~Pl;;;e;:ted=U=/J.t.;;::::::~::c:;;::;::;=l=t= 

(9) CONSTRUCTION: 
Wu well aranl packed7 D Yea Zl No Size of sravel: .......................... .. 
Gravel plloced from ..... ... . . ...... ........ . ft. to ................ .. ... .... . . ft. 
Wu a llUl'f11ee 11e1I provided? 0 Y• 0 No To what depU1? ...................... ft. 
::M!!•:::te~rt::a:.:.l..:UMd=:..:•::n..:::R::::•::l-____________________ _ 
Did any atrete ~ontaln ununble water? Cl Ve1 O No. ____ _ 

'l)'P! of water? _ll"Cll °-.l!Pth ~!!_ta Jdj io Jml 
!fethod Of •~J..'.!!!t.!_ofL __ 6.. .1nch. .QUing ___ "----~-__ 

-

) WATER LEVELS: 
tic lrnl 20 ft. below land IUl'face Date ll/J5/61 

Iba. l?!r equan lnch Da~ 

(13) PUMP: 
Menufacturer'a Name 
Type; 

Well Drlller'1 Statement: 

. ............................................. H.P ........................... .. 

This well was drilled under my jurisdiction and this report II 
true to the best of my knowled&e and belief. 

NAME •. ~HiDllan. .. Bro.e .................................................................... .. 
(?er10n, firm, er corporeUon) (T)lpe or llrlftt) 

Addr~ .. s ... s. .. Motmacb11n, .. Jlil11aauk1.e, ... ON .. .. 

Driller's well number ................................... 6.s.,.61. .............. -.............. _ 
(Sienedl .~~.~ .... ~~.; .. : ......................... ~ ·(Well DrtU~,,,-;r.,, 

Llcenae No ................. 1 ..................... Date .. l.2,lla/.61. ..... __ , .. , 11.--

-



,.... .. . ',} -~,.., ~ ,... : ~· J • . 
WZLL coN'l'llACTOR . . • ' . ' / . ' 

·'{';: •nd ftrst copy 1 ·-' .•• ••• ' ·WATER WELL REPORT 
.11jf.fJ~ft'h·[~etobll ,J..; SEP ~ t) JSG2 -STATE OF OREGON ~w-13C 

arNEER SALEM JO, OREGON (Pleue tn>• or print) ,;m 30 daY• from the date " · · 
State Well No. .. ............. 7 .................................. . 

th ) State Permit No ............. i...J ..... ~ .. .,,,. ........... _ .. .. · of well compleUon. . 

JWNER: 
~iLl.&.Akf.u..in~s~o~n..__ ____________ ~ 

J!._ress 16500 . ..S ...... _.WLLJ • .__,,8._5 ..... t,,...h'------------
::: T1 gard,..J>re.gnn 
(Z) LOCATION OF WELL: 
county Washington Drmer'• well number 65-61 

NE \~ }!\1 \~ Section 13 T.2$ R. lJi W.M. 

Bearing and dl1tance from aectlon or •ubdlvlslon comer 

----·-----------------------
-----------·----------------

(3) TYPE qF WORK (check): 
,, Well D Deepening :C Reeondltlonlng 0 Abandon 0 
1bandonment, describe material •nd procedure In Item 12. 

(4) PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic ::tJ Industrial Cl Munlclpel O 
Irrigation 0 Teat Well 0 Other 0 

Rotary 0 Driven 0 
Cable m; Jetted 0 
Dug 0 Bored 0 

(6) CASING INSTALLED: Threaded o Welded DC 

C 6 ......... • Diam. from ....... 0 ............. ft, tt6S.1.! .. ~8.~ ... it. Gage ... 2.$0 ....... .. 
............. • Diam. from ....................... ft. to ........................ ft. Gage ...................... .. 
............ • Diam. from ........................ ft. to ........................ ft. Gage ...................... .. 

(7) PERFORATIONS: Perforated? O Ya ctNo 
Type of perforetor used 
Slze of pertora lions In. by In. 
............................... perforations from ................................ ft. to ................................ ft. 
................................ pertoretlons from ............................... ft, to ................................ tt. 
............................... pertoratton1 from ................................ ft. to ................................ ft. 

( ~ ........................ pertoratlona from ................................ ft. to ............................... ft. 
................................ pertore Uon1 from ................................ ft. to .................. _........... ft. 

(8) .SCREENS: Well 11t."l'eer. Installed D Y.. a: No 
Menufecturer'• Nune ,_ ............................. - ..... - ....... - ..................... - .... --.. ----.. -( '.e ........................................................................... Model No .................................... - ..... . 
Diem ................. Slot 1lze ............... Set from ....................... ft. to ... , ................... ft. 
Diam ............... Slot size .............. Set from ....................... ft. to ...................... ft. 

(9) CONSTRUCTION: 
Well •eat-Material uaed In 1eal ........ . 
Depth of ieeJ ................................ ft. Wai a packer u1ed? ................................. .. 
Diameter of well bore lo bottom of :1111 ............................ Ir.. 
Were any loose •trata cemented off? 0 Yet 0 No Depth ..................... .. 
Was • drive 1hoe uHd? O Y.. O No 
Wai well srevel Picked? O YH C No Size of travel: ... - ............ _.-....... _ .. 

. tT:~lp:::::a ':::~;~·u~~:~;~ ·:~t:,"' ~ .. ~: .... ~ .. ~~- It. 

ie nf wati:r? Depth of 1trata 
Method of 1eallnl! •!rata oft 

(10) WATER LEVELS: 
ltatk! level 15 ft. below iend WUrface..J!.atr9/5J6,2 

J11e. per !19Uate Inch Date 

(11) WELL TESTS: Drawdown Is amount water level 11 _!fwered below 1tatlc level 
Was• pump test made?lCJ Yes J No U yes. by whom?$te1nman 
Yield: JS gel./mln. with 200 ft. drawdown ll'fter 8 

Baller test gal,/m!n. wtth ft, drawdowr. aite1· 
Artesian flow l!.p.m. Date 

Br 
hn. 

hrs. 

Temperature of wat"r t)6 Was a ch.,mlcal analysis ma<!_e? D Yes fi1 No 

(12) WELL LOG: 
Depth drilled 770 

Diameter of well below c111lng 
ft. Depth of completed well 

........ 6 ................ .. 
170 ft. 

Formation: D~scrlbe bv color, character, sizoil oj material and structure, and 
1how thlclcnesa of aQulfer1 and the kind and natuf'e of the matenal In each 
1tratum penetrated, with at leaat one ent711 for each chan1:1e of formation. 

·---<-I-FR-OM I TO 

Jka.wr~ ci .,Ji.!1--- ~~, ~ I ~~o 
MATERIAL 

Green cor15J mrer" to - ~q2 
Brown con~lomeNte~d and sof §?o .. 
Gre;y: broken rogk (wate.r} 1r:;o- 77Q 

I - ! 

j 
~W~n~r~~s~~~r~ted=-_Bw+-,ll...,...J,~~~6-2~1-~~~-C-o_m_o_le~ted--719~/~>~/l ........ 4..--~~19 
Date well drilling mec_hlne moved off of well 9 /6162 u; 

(13) PUMP: 
Manufacturer'G Nome .. Sumo . ... .. ..................... .. 
Type1 .......... .. . .. $.Submersible ......... H.P •. S ................. -.. 
Water Well Contractor'• Cer1lflcatlo11: 

This well was drilled under rny jurlsdlctlon and thll report la 
true to the best ot my knowlcid1e and belief. 

NAMES.~inman .. Br.0:1 ........................................................................ . 
(Penon, fJnn or corpoNUonJ (Type or prinU 

Addreul)ll2 .. .S •.. .E •.. .McLoughlin, ... MUwa.ukie ... 0r.e ....... . 

DrilUn1 Mac~~ra~r'1 Llcen1e No ...... 6.7. ................................ -. 
(Slped] ~-~ ... -.£ ... ~:1?. •. ~ ............ - .... ,_ •. _._ 

(Weier WtU Coaitraetor) 

Contractor'• IJceme No ............ I ...... Date .... 9/.lr;./62 ...... 1 11.-m 
(UH ADDmONAL IHJ:l:'l'S D' JftCUSAJlY) 



File Origin•! •nd 
Flr<I Copy with the 
STATE ENGINF:ER, 
!'l•LEM. OREGON 

WATER WELL REPORT 
STATE OF OREGON 

-tt: 2 ~ .. ,. w.n ~71 ~.. :::/J !~ 
State Permit No ................................ b.~~ .. 

. / OWNER: 
____ I:elvUln ;.;;:ic:thrtri 

(11) WELL TESTS: Drewdown la amount water level I• 
lowered below •latlc level 

WH •pump teat m•de? O Yea efNo If yes, by whom? 
·-'-""-'---,.,,_ .re"" ____ 17 OJ r; S, \l, llrrcr 

__ ___ ·---_ .. _Ti'."'..ard_.0r0 "'. 
Baon"'s ?'crcy 3.d Yield: 1at./mln. with ft. drawdown l!fler hra. 

(2) L9C~'l:~C?.~RF WELL: . 
County au l. : OWner'• number, ll any-

_ }L B..!JLli•_jl.!LS!<'uo ... 13 T. 2 S. ·-'R""''-1_)_1_. _ ___cw.:...'""M~. 
a .. arln'- and dis.lance fr~~!ectlo~ubdlvl1jon corner 

(3) TYPE OF WORK (check): 
New Well~ Deepenln1 0 Reconditioning O Abandon O 
u abandonment. describe material and procedure In Item 11. 

) PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic EF lndustrtal O Municipal 0 
Irrigation O Test Well O Other 0 

Rotary 
Cable 
DUI 

g 
0 

Driven 
Jetted 
Bored 

0 
D 
0 

(6) CASING INSTAIJLED: Threaded o wetded .E3 
..... : .. 6 ........ " Diam. from .............. 0 ....... tt, to ... 16.6.!.:::.J.J,l! Ga1e .. ~ .. ?..§.Q ....... . 
. S ....... "Diam. from .... 162 ....... ft, to ... 2QQ .......... ft. Gage .. ~J~.7.. ..... .. 

... ...... "Diam. from ...... ft. to ........................ ft. Ga1e ...................... .. 

\d) SCREENS: Well screen Installed O Yes jij No 
Manufactt:rer'~ Nam~ 

T,1'pe .............................................. _ ................... Model No ........................... - ...... .. 
Diam. . .... .. . .. Slot 11z.i .. Set ttorr. .................... tt. i:o ....................... tt. 

un .............. Slot size .. . .... Set from ....................... ft. to ........................ ft, 

(9) CONSTRUCTION: 
Was we'll gr~ve) pa~ked? O "le• "1 No Sia o! 1:~ve1! .......................... . 
Gravel ph,ced froll'. ...... ft. to ........... .. 
w .. " surface se.I ;>ro\llc!ed~ C: Ya O No To whu de;ilh' ..................... !t. 
Material uaed_ln"-"ae""a:;.:1_-_______ _ 
Did any strata ~ontaln unusable water? O Yem [XNo 
Type of water? Depth of atrata 

Baper test 35 gal./mln. with iJ6 
Artesian !low g.p.m. Dal" 

Tel!)perature ot ~~!_;.:-52~~;~1-a~~;b~;~o-Y;-~; 

Diameter of well . 6 ...................... inchea. (12) WELL LOG~ 
Depth drllled 200 ft. Depth of compteted_w_el! __ 2.Q,_Q ___ f_t. 
Formation: Describe b!J color, character, .rlze of materlal and structure, and 
show thickness of aquifers and the kind and nature of the material In each 
stratum penetrated, with at least one ~ntr11 for each chanoe of formation.. 

MATERIAL P'ROM TO 

___ _,.T~o~p~.S ......... _,_ _________ --J--.i...J-+----,:id-

I.oose Gravel r 
Dirty Sand 

__ --.Sand t· Cirall'.el----- -----t--._,.±-+---it-
Sanch~ Clav ----- --" " 

~----·...,"'-~----------~ 
-~ 

"'5 I ___ ,..,'r-f--f '5-

.... 
1..7 

13rmro CJay 

e:. Pea 

e6 
Gra~39t 

Grey Sand (Coarse)(uater) 

_____ .. __ ·--------·------! 
·----· ... _ .. ________________ ,_ 

----------·--·----------------4-i=-
. ____ _,_ ____ I ----

19 Completed 7/10/59 111 

(13) PUMP: 
Manufacturer's NamE: 
Type; ......... ll.1' 

Well Driller'• Statement: 
This well was drilled under my jurisdiction and this report Js 

true to the best of my knowledge and belief. 

::M=:e;;th;;;;od=:,o;:;:L:::•~l;;•:::ll:;;;n1~-::::'t:;:;!!::.;.~;;:;-;;;o:;:ff::::;=========.;-;::-=..;:;-::::.--::::.-=:-:;:-=~· :::-;::-;:;-;:; NAME ............ $..t!i?.~ .. J?.r.Qlil.a ......................................................... .. 
\ WATER LEVELS: ~7ttson, f,rm, '" corpor•Uonl ('J'>'pe or prlJltl 

c level ~7 tt. btlow land 11urtac• Date 7/J 0/59 Address .l._>ll2 .. .S.E.1':Clcugh:l.:Ln .... J.:.ilw.au.~ie ... 22, ... .0r.a 
"~e!!.~~L _ .. ~- lb~ .. ~!.L'Suare Inch Date --- D lll 1 11 nu~ 2259 

lJOlf Accepted by: r er 1 we ~~ .................................. ~ .. O .................................. . 
r.1 . - _u - cs1111e<1J ....... /~~./.,.~J .. ?.~.t.ffiK.~,s;,.-. ................... . 

[~l~ntd( etl..'t.t.l"·o~i~~~"'~ ................................. ., lit....... <wen Ori er> .BIB/r! 
""Y v ~ ~ ¥- (tlH ADDJTJOlfAL .~:s::.~:~; ... 1 ........................ Date ... .,.. .,;;19 ............... , 18 ... """ 



NOTICE TO WATER WELL CONTRACTOR 
The nrl<:lnal and first copy 

of this report are to be 
fllt'<I with the 

itT-'TJ:: J'NlltNF.F:n, SALEM 10, OREGON 
Wllhtn :Kl dny1 from the date 

WATER WELL REPORT 
STATE OF OREGON 

(Pleau t)'pe or print) State Well No, .. ¥':!!.. .. ::: . ./SJ:.:-_. 
State Permit No .............................. (k of well completion, 

) OWNER: 
... 1.U.8.CC ~J;i le 

Address ·.[. Un:· er l1ornno lerry .id. 
.i1i"'1.rd ere~ 

{2) LOCATION OF WELL: 
t-63. Dr1ller'1 well number 

l\: ~ \~ !'. ., \~ Section l '; T. 2 :::3 
Bearing and distance from section or aubdlvislon corner 

-----------------

(3) TYPE OF WORK {check): 

ll. 1 ·.·[ W.M. 

v Well 0 Deepanlnir 0 Recor.d!tloning O Abandon D 
.bandonment, describe material and procedure ln Item ;:2. 

(4) PROPOSED USE (check): (5) TYPE OF WELL: 
DomesUc 1!J Industrial D Municipal 0 
Irrlir•tlon D Test Well D Other 0 

Rotary 
Cable 
Duir 

0 Driven 0 n Jetted 0 
0 Bored O 

(6) CASING INSTALLED: Threaded O Welded c 
... ( ....... • Dian:. irom .............. 0 ... ft. to .............. 61.i. .. :lt. Gage .... 2.80 ....... .. 

.... ·~··· .. " Diam. f;;-orr, . tt. to .. ... ........ ....... :!t, Gaire ... . 
.. ....... ... • Diam. from . . tt. to ....... ........... ... tt. Gagl!. ......... . 

,l) PERFORATIONS: 
!YPe of per fora tor used 
Size of perforations In. by In. 

perfor~tlons frorr. . :!t. to ... ft. 
periora tlcl\!I ircrr. tt. le . !t. 
perlora tlona from tt. to . ft. · 

........... ti. tG ............................... ft. 
............................. pertoratlon1 trom ............................. ft. to ............................. ~t. 

{8) SCREENS: 
Manufacturer'• Name .. 

t ' 

Diam .. 
Dlu.m. 

Slot size . 

(9) CONSTRUCTION: 

Well screl!ln Installed D Yee ag No 

Set from 
. Set irom 

Model No. 
ft. to tt. 

' .. ~t. 

(11) WELL TESTS: Drawdown Is amount water level i. 
lowered below static level 

Was a pump test made? D Yes EJ No If yes. by whom? 
Yield: gal./mln. with ft. drawdown after hra. 

Baller lest ?Q gal./mln. with ] ft. drawdown after ? hn. 
Artesian flow g.p m. Date 
Temperature of water 52 Wu a chemical analy1!1 made? D Ye1 £3 No 

(12) WELL LOG: Diameter ot well below casln& ... _, ..... 6 .............. -
Depth dr!lled 70 !t. Depth of completed well 66 ft. 
Formation: Describe bl! color, character, ri%e oi material and structure, and 
•how thickness of aqi.t!ers and th• kind and ooturt of the material In ~ach 
stratum penecrated, wit/\ at lea..c one ent\"11 for eacn cnange of tormatloTI. 

MATERIAL I FROM I TO 
Soil ""Cop 0 ~ 

~ I 

Conclomrra t€ ' broFn clav P: bnn1 cl r.rs , ?n 
Grav"l 

~ 
loo;;ic cir'[ '.)n ),q 

Conr;l on.,, rate, brQ1-r. cla·r L: "'rRvc1 1,0 .:? 
Sand ,~gravel 1""88 (.,') f.,7 
Cla'[ ' ~re~ 67 70 

_J_ 
I 

I 

! I =r I 
---- ...... ______ ' $$' -- = 
--·-··- ··---·----- -+--

1 
---- - ----·~---- -- --i----

1 I 
I I - -·---·-----·-·-----·--------1-----+---

.:::orr.oletea J.,fr:$/63 ~g 
Da;e well drl.ll_!ng machlne;m:::_. ;:ov::;:e;;;;d;;;:;;o:f:l=o=i=w=eU====·=l c/::2::::'::/;;:G::, ='===1=51== 

(13) PUMP: 
Weli H!Dl-Materlal 1;,e:i In H&I c;t;r.illOUti;,in;;:B. t-_ ClaY,.... Manutac~urer's Name 
Oeplt" of sc•i . 2.0 ..... !t. Waa A pa~\ce: Ultd? fine CI'U~~ec Typl!: .. 
Diameter of well bore to bottom of 1eal 12 In. ro . ---------------------------

ii.P. .. ..... __ ,.,. .... _,_ .... 

Were any loose atrata cemented ofl? O Y• Q'.No Depth ....... 
Wu a drive 1hoe u1ed? t9 Yn CJ No 
Wai well .,ave1 packed? :::J Yea G No Size of irravel: .............................. . 
• "J_el placed from . . .... ft. to ft. 

1nr streta contain 11nuuble w1ter? O Yn t#f No 
1')'1le of water? Denth of 1tr1ta 

!llit>d of re1 llnir strata oU 

(10) WATER LEVELS: 
It.tie leYel 23 rt. below land autface Date 1/26/63 
Anaalan prwure lbl. ptt !lqUare Inch Date 

Water Well Contractor'• CertUlcatlon: 
This well was drilled under my jurlsdlcUon and thla report la 

true to the best of my knowledge and belief, 

NAME ................... 3.t.cinr.no .. :ar.o.s ..................................................... . 
\Pa:-aon. llnn or corpoNtlonl IT7pe OI' prtnll 

Addresal~iJ.?r .... ~.~.?..r ... .k~gJ&Jmhl.:in ... J!,iJ:.:a~ie ... 22,.~.0 ....... 
Drilllnl M~Llcense No ............ .6.9 ...................... -. 
(Sl.lned] • ... .. . . . ... ~~~ ..... ~~~"--.. ·-·-CWatu Wtll Contnctor) 

Contrtlctor'1 Llce111e No ......... ;J; ........ Date J.J.? .. ~L§.l ........ , 11 .. --. 
(Ull AJ>DmON.U. IHUTI II' NJ:CUSARY) 



~ ~·) 
Well Record . ~~t~~~~-~~ .. ~~~~~J 

APPLICATION NO ... :::::ff.::::: ....... . 
STATE ENGINEER 

Salepi, Oregon 

OWNER: .......... £)~ ...... ~ ............... ~tilf:Rirsi: ................................................................................ . 
CITY AND 

LOCATION OF WELL: Owner's No ............................... STATE: ..................................................................................... . 
N. E. 

............ 1/4 ............ 1/4 Sec ............. T ............. S., R ............. W., W.M. 
Bearing and distance from section or subdivision 
corner ..................................................................................................... . 

Altitude at well ....... J..7..~ ..... f'l ................................................... .. 
TYPE OF WELL:.~ ..... Date Constructed ................... . 
Depth drilled .. J.ef:P.. ... ft:! .......... Depth cased ..J-!(..g .. /t. .......... . 
CASING RECORD: J, 1 ~ {!I, 

FINISH: 

WATER LEVEL: 

, 

I 
I 

1 I -------1-----1-----·-----1 I 
I I 

: I 
I I 

I 

• • I ------..1..-- ··-- ______ ... ____ _ 
I 
I 

J 

I 

I 
I 

I 
Section ...................... .. 

PUMPING EQUIPl\llENT: Type ........... p.:l ........................................................................................ H.P ....................... .. 
Capacity ................................ G.P.M. 

WELL TESTS: 
Drawdown ............................ ft. after ............................ hours .............................................................................. G.P.1\1. 
Drawdown ............................ ft. after ............................ hours .............................................................................. G.P.1\'.I. 

USE OF WATER ...... ~ .... ~ ............... Temp ............. °F ........................................................... , 19 ....... . 
SOURCE OF INFOR1'/IATION .... ~ .. ~,,d!f..3.1 .......... ................................................................................................................. . 
DRILLER or DIGGER ................................................................................................................................................................... . 
ADDITIONAL DATA: 

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

REMARKS:~ ::;;::?£: ~ ~ ~ :)5 ~ !.S5 ~· ..-a..-;,_( 

~ r l'f'J .z- /.ft> ~· ~ ~ ,:z. r ~·-



STATE ENGINEER 
Salem, Oregon 

Well Log 

lbb) 
I 

State Well No. Af}.1.·•C? ..... ./.S.0.0.) 
County .......... iAJ.~ ......... . 
Application No ................................ . 

Owner: ....... .£;.~ ........ ~~ ................................................ Owner's No. .... . . .......... . 

Driller: .......... Ff.~ ..... M. ................................ ...................... Date Drilled ..... ..17.:.:/i/ ....... ..................... . 
-

CHARACTER OF MATERIAL (Feet belo,.,. 1and sur!r.C'el 
From I To 

-~-·-·=-~-==-:==================================1-c======"======='r============ 

Tluckm·,r..s 
Ut'Nl 

-----------------------1-------+---·----1--------

-----------------------.-------1---·---··~·-- ------

------·-"'~~---..,...-.--~-------------- '""""'"------~----

----~----~-----------~-~-'-~--~-""'-~~~- ~~-~--~-=---



......._._,..,., .... 

ORIGINAL 
WATER WELL DRILLERS REPORT ~:;. r:' State WJ , ..... f.,f.jj:·~~~ .. ·~·~ Fiie Orlr,tnal. •nd 

Dupllca e with the 
STATE J:NGINEER, STATE OF O~EGON 

State P~t No . ... G.l?::: .... '!: .. f?../.'?.., .. 0.,~! SALEM OREGON 

<•> owNER:w~. h 12 sJ 1. . :oft. P. ., !~,11r,1'~,,~~·~f ~ 
l ;• f.f. 1LQ S.~tJ. Zh1rj~~~. R'"l!,.r, 

7[; " ( ;>¢" 2 .2 I Ot:, j ;:: , I 
(2) LOCATION OF WELL: 
County ( /1.y{;;.'1-I,,;, Owner'• number, 1f any-
R • 1'. D. or Stree\ No. 
Bearing and distance from secUon or 1ubdivlslon comer 

E2.7._.S-T &a.1-k.r m S:U.@:.11,ei t.. (..d f: 
__bt1 :,• J t';(,,.' I ~..J ~ f ~I<'~ (. : -~(.r-o 'Z ¢ ~ -·,s: ~,,: :Y...i :t;:l. & ,..,.; ~; 

(3) TYPE OF WORK (check): 12trJ· st ii---~~-t--...... w well 0 Deepening O Reconditioning O Abandon 0 
.ibandor.ment, describe material and procedure In Item 11. 

(5) EQUIPMENT: (4) PROPOSED USE (check): 
Domestic IB"fndustrial 0 Municipal O Rotary 0 
Irrigation Test Well Other D 

Cable 9" 0 D Dug Well D 
'\ V') CASING INSTALLED: If gr& vel packed 
Threaded 0 Welded 0 

I Gage 
or Diameter from to 

FROM ft. to ft, Diam. Wall of Bore 1t. ft. .. 
C!. 

.. 
/_S-0 

.. .. ' .. .. .. 
.. .. .. .. .. .. .. 
" .. .. .. .. " .. 

.. .. .. .. .. .. .. .. " " .. .. 
Type and elze of ahoe or well ring Si:r.<I! ot 11tave!: 
Describe jolr.t 

('1) PERFORATIONS: 
Type of perforator used (M.,,k. 
SIZE of p<l!rforatlona In .. lenfllh, by ln. 
l"JlOM ft. to 1t. perf per toot No. of rows 

"/LQ .. LJj_7 .. '? .. .. .. .. .. .. 
' :c .. .. .. .. .. .. .. .. .. .. .. .. .. .. " .. .. .. .. ,, ,. .. .. .. .. .. 

SCREENS: . Give Manufacturer'• Name, Model No. and Size -
\ -(8) CONSTRUCTION: 
WH a IUrf•ce Hnitary Hal provld<!!d? 0 Yes 0 No To what depth ft, 

Were •ny 1trata ce.led a1awt polluUont O Yu ·o No 
If yea, note de(!th of strata 
FROM ft. to ft. .. .. .. 
METHOD OF SEALING 

(I) WATER LEVELS: • th at which water w11 tlrat found ft. 
dine level before pertoratlnl tt. 

1dln1 level after pertor1Un1 fl 
Lo1 Accepted b)': 

[Si.plM) .... ·---.................... ;.: •• - .............. Dated. ... ,, ..................... ,, ... _ .... , 18 ... -o-r 

. 
(10) WELL TESTS: 
Wan a pump test made? 0 Yea 0 No If yes, by whom? 
Yield: J7 IAl./mln, With ft. draw down after hra, .. .. .. .. .. .. " .. 
Artesian flow ........................................ 11.p,m, 
Shut-in pressure ....................................... lbs, per square Inch . 
likl!l&r-test ...................................... 1.p.m, with ..................................... ft, drawdo 
Temperature ot water Was a chemical analysis made? O Yes 

wn 
0 ON 

Was elec,rlc 1011 made of well? O Yes ONo -
(11) WELL LOG: 
Diameter of W<l!!l, ......... k .......... Inches. 
Total depth 2SQ tt. Depth oi com;>leteci wel> /SO h 
Formation: Descrlbe b~ color, character, size of material and structure, a 
•how thickness of aqut era and the kind and 'll4ture of the material In enc 
nratum penetrated, l!l th at least one .entr11 tor 2ach cha741e of format( 

ft, to ft. 

_Q_" g_ " Bn>wti SJ-I-
-2. .. 

~ 
.. 

l/tc;-= .. ~ /,_f_ .. .. ~7 Alv~= ~:=; u'f:.~1 Z'L" fs .. J.1,C: Jua-ttl::J {;£iJ?c.. 
'i.~ .. LPS- .. e, t: ~·. 
Lo.£." 1.2 r2 .. Ltj::~ ~7:-:Jt 
LZO" /..i.S- .. .r.dr . .6. .... !:l~· 
L3S" LL/P .. S. '/: , r /{ 4'1 '"'~~· -ff k ' _, :-f, -'~ -.<" .r. 1:1. d - ':S.'Z--· -'"' '" .. ·.LJ 
P/_P" /._.$0 .. '?&- c.. .£/, ... - ' .11.!.1. !:C 
).SQ .. 2.(J12 .. 

S4-r 4. 
7 

M« 1 c-&b, J c:r '[t Lr (IC ·• : .. .. I 7 {/ .. .. 
" .. 
.. .. 
" .. .. .. .. .. .. .. .. .. .. .. .. .. 

--.. .. 
" .. 
.. .. .. , . 
.. " .. .. 

Ground elevation at well site ..... .......... "''"' feet above mean ffl lev el . 
Work 1!4rted :JI)' '1 19.$"/. Completed &y It 

Well Driller'• Sf.aiemen': 
S/ 

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

NAME /.h~, 
(Peuon, firm, or corporation) (1)!pea Ol' prlnied) 

Address 
Driller's well number 

(Slfned) ... ,. ............................ - .............. , ....... .,,.,,_,,,,M, •• , ..... -•·•-•-· 
(Well Driller) 

LlcenR No . ...................................... Dated ...................... - ........ - ....... lt~ 



NOTICE TO WATER WELL CONTRACTOR 
TM or111na1 and t1rat copy WATER WELL REPORT 

of this report .re to be 
flied with the «f') n' c ~ I H fr!'~,-rA E OF OREGON 

STATE ENGINEER, SALEM, OREGqN, 97fM l/i9 l.f ;i;i;1t, ( ," ase type or print) 
within 30 d•Ys from the d•tlj .. " 1 1 ~ n_ 1LH·'•. · write above this line) 

or well completion. / 1 ;,,J ll V .;;,J\J State Permit No ............................................... .. 

o-J! •;c ·;· .-, · ·.,. \~e.lrytj 
~, 1''C i;-1:: •• L!: 'I IC Id :!r.~ 

OWNER: ··: ;e L u .. -1. OHEGOllif 
N•me W:llii~J!Lfu,--"W'"'"i'""'n,__,,t""h=e=r-=s __________ _ 
Address 16775 s. w. Upper Boones Ferry 

Tigard Or-=9.7223 
(2) TYPE OF WORK (check): 
New Well !X] Deepenlnc O Recondltlonln1 O Ab•ndon O 
If •bandonment, descr1b" material and proct!dure In Item 12. 

(3) TYPE OF WELL: 'I (4) PROPOSED USE (check): 
Rotary O Driven 0 . 
Cabl" Xl Jetted 0 Dome1tlc Gt: Inausul•l O Municipal O 
ou11 O Bored O 1 Irrl1atlon O Test Well O Other D 

CASING INSTALLED: ntmded o 
... . . 6 . " Diam rrom ............ 0 .. tt. to ............. leJ tt. 

Welded 1J: 
G•1e .9.?5.0 ... . 

S-9 /,l.605ll.Li.iatt.r ..... 16.l ... n. 10 .............. l9.l ft. Gage ..... 10 ........... . 
" Diam. from .. ft. to ...................... ft. Ga1e ...... .. 

(C!\ PERFORATIONS: Pt!rtorated? 111 Yem O No. 
'l, ,..e of perfo~ator used __Tor~.__ ____________ _ 

Size of perforations 1/8 tn. by 12' In. 

.......... 18 ........ pertoratlon1 from ................... l:82 tt. to . . . .......... 19.0 .. ft, 
..................... pertoratlon1 from ................................ ft. to ........................... ft • 

.. ........ perforation• from ... ..... ...... .. tt. 'lo . ... ...... . ... . .... ... rt. 
............. perioradon1 from . . ................ ti. to ............................. tt. 

perfoutlo.11 from . . .................... ~t. lO "' ft. 

l'7\ SCREENS: Well 1creen in1tail,.d? O Yea IJ No 
Jfacturer'1 Name .. 

Model Ne ...................... . 
.... Slot size . Set from . ft, to tt . 

Type 
Diam .. 
Diam. . Sim size ....... '.. Set lrom .. tt: to ........ . . . . .. .. tt . 

(8) WATER LEVEL: Completed well. 
Static level 75 ft. below land surface Date 7-29-69 

.Ian prea1ure lbs. pier 1quare tnch Date 
~---~------- ----~--

(9) WELL TESTS: Draw do w r .' 11 amount water level la 
lowered below static level 

WH a pump IHI madet O Ye1 \I No It yes, by whomf 

~lel:.;;d"": _____ .,,1:::;•l"'./:..:m:.::ln:::.:.:..' ...:W:.:l:::;th;__ __ ...:f:.:l:.... ;::d:.:r•:.:W:.:d::o:.:w:.:n,_.::a.:.:tl:::.e:..r ___ h:.::n~. 

Baller ten 20 1al./mln. "Ith 90 tt. drawdown atter l. IU'I. 

Artealan flow 1.p.m. Date 

Temperature of water 54 O WH a chemical analy1la made? 0 Yea Ii No 

(10) CONSTRUCTION: 
Well aeai-Matertal uaec Ben.toni:t.e ... .... ..... . ............................ .. 
Depth ot Hal . . .. .. . ... . ......................... Qe.eO. ...................... .34 .. .. ..... i!t. 
nlameter of well bore to bottom of Hal .................... lQ ..... in. 

any looH 1trata cemented offt O YH J:J No Deptb ................ . 
"' drive 1hoe UMdt I}. Yet O No 

• •ny 1trata contain unllHble watert O YH !XNo 

. , t>! of watert depth of atrata 

Method of wallnf 1trata off • 

Wu well pavel paekedt Q Ya I! No . Size of rrnel: .. 
Ora"I plac.d from ........................... ft, lo ... ....... ....... . It. 

(II) LOCATION OF WELL: 
County Washington Driller's well number 44-69 

NW •,~ Section 13 T. 2S"--_R=._..l..,_W, ____ w'"".K=. 
Bearlnc and distance from section or subdivision corner 

(12) WELL LOG: Diameter of well below casinll' 

Depth drilled 191 It, Depth or completed well 191 ft. 

MATERIAL 

~andy, brown 
kmente~ .

1 

~ _ _56 
Chy, brown . 56_J.__6ll __ 
,S.and, grey .... 1 -61..~L--
_San.Q..,__brmm__._ ---i-_6.2..,._ .--2§.t__ 
Olay, g:re;y:._ ______ --+--.2.~-l~ ...... 71,___ 
Gl~..,,_bluw -------t--;12" _lj=' __ 
Clar. gre;r · 136' 16 _ 
d~ndJ, grey I _1_~9""'-9+-1 __ 

Ol~e;r 116'9 1 181 
Sand...._rn..,. coarse ~~871 75 
Cla:r, gre;r ______ -+-~].~--
------·--·-· ---r--;-

.. _.__I..::.:.-=i=.::==--i -

-- =EI 
==-=----=~---=-=--=~-=-·-+-±=--~.r=--= I I ___ . __________ _._ __ ... ....L __. __ _ 

Work started ilul;r 16 IS 60 Completed ,July 22 19 69 
Date well drilling m;;chlroe moved o:t of well July 31 19 69 
Drllllnr Mach•ne Operator'• Cer&Ulcatlolli: 

This well was constructed under my direct supervision. Mate-
rials used and Information reported above Arf true to m7 best 
knowledge and belief. ~In 

[Signed] .&·~~?j,~'- ............. Date' Aug... ... ) ... , !9 .. 69 
<Drilling M•chlne Oper•tor; 

Drllllng Machine Operator's License No .............. )98. ....................... . 

Water Well Contrac&or'1 Certification: 
This well was drllled under my jurisdiction and thll report II 

true to the best ot my knowled1e and belief. 
NAME ~~.e!;irim~n ... ~~Q.~.~ ....................................................................... . 

(Ptroon, firm or corparotlonl l'rll" or Prlnll 

Addre11l~Jig ... §.!.~~.M!;.t9.H:&IY..J~J.~l!.~~~ . .1.9.!'.., ... 27.?..?.~ .. 

I (Siped~ .. -:.f:. ....... 721. .. ~ .e.~~ ............ """' 
!Wal., W•ll Conl.radorl 

Contractor'• License No .......... ~ .... Date ...... ~~!! .. l .......... ., It ... ~~. 
(Ull: ADDmOHAL IHl!rra Jr NICl!hAllY) 



. •. ~ .i • :-- - A .• ~·-.. : ~:.; r~ -\ ' . •·:W. .~\ 1:0--.-1•1 ',I h:....J I' 
\,,,_;~WW~ ., ~·.1. : 
' \ I , ~ ' 

'- .. ' ~ . l. '::I '' -.;...,;I 

Original and 
I Cop)' With the 
TE ENGINEE:R, 

-... ·cr.r;:;WATER WELL REPORT ...:...· ... ,._.. .. · .. --~· 
LEM. OREGON STATE OF OREGON 

Stale Permll No .................... . 

OWNER: 
~"!e ·- Hr. S. '). Hue! bot tqr 
ddress l:S87J 13oones Fcr~-y Pd 

(2) LOCATION OF WEI,L: 
S'.£~.!!IY .. Ji/e.st/. Owner's num.b-=."'::.:r:.:..' .::il:...:•::.:n:.<y_-__ .,,..... __ _ 

.JL __ _'.L~_,ction 13 T. R. 1 W.M. 
flcanng and dlstanc:e from section or subdlvisi . .:::o:::n...:c.::.or,_,n.:.:e~r ______ _ 
. - --- ~,..t 22.._.L""'o""t~"'-· --_,,l""-""'2'-::_,1 __________ _ 

l : _________________ _ 
(3) T"i'PE OF WORK (check): 
New 'Well e Deepening 0 Recondltloning 0 Abandon D 
II abandonment. dPscribe material and proc..cture In Item 11. 

,. PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic ~ Industrial O Municipal 0 
Irrigation O Test W~ll 0 Other 0 

:>L.'lr s .oe 

Rotary 0 
Cable llO 
Dug 0 

Driven D 
Jetted O 
Bored 0 

(f CASING INSTALLED· Threaded o Welded :r.:i 
:) + ,:i,..,.) •Di f 0 •ft toB .. v.'.· .. 1 ... -•.• 3..1 

•• 1 ••.•.. 1.t. Gage 1.7 ... 02,'1 •••. . ~ od..., .. ' am. rom ...... ................ . l, 

......... " Diam, from ........................ 1t. to ..................... , .. ft. Gage ........ . 
.... " Diam. from ........... .. 

('I) PERFORATIONS: 
Ty~!._pertorator used 

~~~.P.,erforatio.n'-'s'----

ft. to ............ , .......... ft. Gage ..... .. 

Perforated? O Yes 0 No 

in by In. 
........ perforations trom .......................... tt. to ................................ ft. 

........................... perforations from ......................... ft. to ................................ ft, 

........... · ................... perforation• from ............................... ft. to .. ................ .. ........ ft. 

] .. ~::·::· ::::::::: .. : ::::::~:~: :;:: ·:: ..... :: .. :::·.: .:·:·:· .. :::. ::: : :::::::::::::::::::·::::::::::·: ::: 
~SCREENS: Well sr.reO!n lnsU.lled O Yes ~No 
Manufacturer's Name ........................................................................................................... . 
Type ................................................................................ Model No ....................................... .. 
Diam ................ Slot 11z., .................. Set from ........................ fl to ........................ tt. 
{. : .............. Slot slt.e ............ Set from . . .. .......... ft. to' .... .. ......... ft. 

(9) CONS'fRUCTION: 
Was well 1rav.,J packed? O YH XJ No Sl:tO! of 11ravcl: . 
Gravel pl1tc0!d from ....... ... ..... . ........ ft. to ......... ....... . ft 
Was a 5urtace 1eal provided? 0 Yea O No To what depth? ................. ft. 
:::;M:::a:.::le:.:.r.:.:l•:.:.l.:::U;::.••:o.:d;:..l:on::..;1"'e"'a;..I-__________ ... _ ---·---~-
Did anv strata t'on~ln unusable water? Q YO!s _Q No ----·---

:;t'ype of wat.er? .~!?~~. ·--·--
M!~~alJ!!.L!~!:!i• .. ~!L--.----· -·-·-·-.. ·-· .. ·-···-----·--

(11) WELL TESTS: ~~~~~~~1~swa~~~~\e~:1er level is 

Was a pump test made? D Yu ~ No II yes, hr whom? 
Yield: 1al./min. with It. drawdown after hr~ 

"'B"'a°"ll_er_t....,e"-st'-_l_tl_-"-g-'al....,./_m_l_n_. w_lth~5 ___ ft. dr~,;~ ~f~r--L -~•c 
Arlesia_n __ f_lo_w _________ l,_·~P_.m_._D_a_t_e ___ _ 

6 (12) WELL LOG: DiametO!r o! well...... .. Inches 
8 a~ 

_D_e_,_p_th~d_rl""ll~ed.o.-~O~----f_t._D~el'lb of completed _w_e_ll_':':-'~ ___ f!: 
Formation: DescTibe b1J coloT, chaTacter, size of material and structure, a. nd 
show thickness of aquifeTs and the kind and nature of the matenal in each 
Jtratum penetrated, with ~t one entr11 for each change of~~t~ 

MATERIAL FROM TO 

----1----
--- - ---- ·--------

--~--------------·------------. 

--------------------1----+----________ .. ___ --·--- ---

------------ ---- --- ----
----·---------------·.--

---.. ·----------------------·-----.. ----·-

(13) PUMP: 
Manufacturer'5 Name 
Type: HP. 

Well Driller'• Statement: 
This well was drilled under my jurisdiction and this report ls 

true to the best of my knowledge and belief. 

NAME .J:J3)!:.!G.~ ... :.:m~~ ... P.J.rJJ,~J.U.?. ............................................. . 
•?euon. f.tm, er corporauonl (T)lp1 or pr111t1 

Address .. .f.9..'!.E..Jj!?.~.~~?:' ... P.!Y..~.~.!l~~~~;.~.r. .. ;, Q.r..~ .. :9~1 ................ . 
Driller's well n~mber ...... .... ~ ... ,::.:;':l.~ .. ··~·"0.,· ................................ . 
(Signed) .. ..... ,..,.,..:.C..~t.(.. .. ...... . ..... ~ ........ . 

• ( tll Dtil trl 

License No .. J.~L .......................... Date ............. ~t~'1 J/t. .... u1..~l 



·-·------.... 

"orlirln•I •nd 
~t copy with the 
IATE ENGINEER, 
~LEM, OREGON 

... 
'I I~ •• ~ t· ftATE OF OREGON St.le Permit No .................................................... .. 

OWNER: 
..... Mr-'-E__J}, Huebotter 

;.;;;;;- 16870 Boones Fercy Rd. 

(2) LOCATION OF WELL: 
: County Wash Owner'• number. If any-
' ,' •• ~~ ~~ l!lecUon T, R. 
Burtn1 •nd dl1tance from RCUon or 1Ubdlvtalon comer 
SSee other Lo 

(3) TYPE OF WORK (check): 
New Well O DeepenlnliOJ Recondltlonln1 O 
U abandonment, describe material and procedure In Item H. 

W.M. 

Abandon D 

(·A, PROPOSED USE (check): (5) TYPE OF WELL: 
Dome1Uc II Indultrlal [J MunJcip&l 0 
lrrt1aUon [J Teat Well [J Other 0 

Rot.ry JJ 
Cable .ID 
Dug 0 

Driven D 
Jetted 0 
Borl!il 0 

(lij CASING INSTALLED: Threaded D Welded~ 
6 .. 5./§ .... Q:tJn1~ fro~ ..... 2Jl¥f;"'" ft. to ..... ~Q.~U .. It. Ga1e ... l.7.1.021/ 
24 .~.J .... Q,lam~ fr~m ..... 146 ... '.""' tt. to ........... 6 .......... It. Gase .................... _. f .......... " Dl•m. from ........................ ft, to ........ ~ .... $ ...... ft. Ga1e ...................... .. 

,./PERFORATIONS: Perforated? r:Xvea D No 
Type of pertorator used 
§!ZE of per1oratlon1 In. bJ In. 

St ............................. per1oraUon1 from .. .lliQ ................... ft. tc ....... 16.$ .............. ft. 
4 ... R,Q.~................ pertoraUon1 from ............................... ft. to ................................ ft. 

__ ,, ......................... per1oraUona from ................................ ft. to ................................ ft. 
.... -. ..................... pertoreUona from ................................ ft. to ................................ ft. 

I ' 

~ ................. per1oraUon.1 from ................................ tt. to ................................ ft. 

(8) SCREENS: Well acreen lnatelll!il D Yn Olllo 
M11.11Ufecturer'1 Name .................................................................................................. . 

TJpe ................................................. - ..................... Model No. .. ........ --.. -·-·--··-· 
J:"' ......... _ .... Slot 1lze .... .,,. __ ,,_ l!let from _ ..................... ft. to ............ -.- tt. 

(11) WELL TESTS: Drawdown ta amount water level 11 
lowered below it.Uc level 

W11 a pump teat made? p Ym D No If yea, by w:'...'.h~o::.:m:.:.7 _____ _ 
Yield: 1al./mln. with ft. drawdown alter hn, 

.. at bottom::...·-· ------
Baller test 15 1a1.1m1n. wtth ft. drawdown after !-~ 
Artesian flow 
Temperature of w•ter 

(12) WELL LOG: 
Depth drilled 8 5 

Gravel 
blue cl~ 

1.p.m. Date 
Was a chemical anal~_!b made? D Yea. D~o 

Diameter of well ......... ~ ................. lnche.. 
ft. Depth of completed_~ 165 ft. 

Browr. c~-----~· 
_fil.ue silt With a little 

Blue sand,,,_,,s""i..,l..,,,t<--. _______ --==~-+---" 
·~ II IV n 

~ue clay 

Water was bard to cl ear 

-------------------i----·---

D _ ................... Slot 111e .................. Set from ·: ...................... tt. to ........................ tt. ;:W;:o;;rk==.=•t;;:•;:;!:.L;ed:;;,-;:::!#;;:.::3!t/:=7!;t~;6;::;I.!:=1=:11==:;:c;om;;;;Pl;eted==3~/!;;2:;;0!'1/if;6~1:::;:;=111== 

(I) CONSTRUCflON: 
Wu well 1ravel packed? CY• iJNo Size of 1ravet: ................................. .. 
Gravel pl11ced from .............................. tt. to ............................... tt. 
Wu a 111r1ac1r IHI provided? 0 Y• [J No To what depth? ...................... ft. 
~atertal uaed In Hal-
Did any 1tr1ta «"Ont.In unuuble water?~ v.. CJ No 
!lP! or water? Brown DIPl!th ohtrata 6,5'-90 
Method Of IHlln~ of1 IlrOYe C8seinfI=J>MUb--
Jl0) WATER LEVELS: 
~ c lnal 70 ft. below land l\lrface Dat. 

(U) PUMP: 
Manufacturer'• N•me ....... J.~C?.~~.;, ....................................... _ ................... _, __ 
Type: ......... ? ... ~tage ,T~t ................................... H.P .... 1 ................. -

Well Drlller'1 Staiemen&: 
Thl3 well was drilled under my jurisdiction and thla report b 

true to the best of my knowledge and belief, 

NAME ~IQ!iB. .. WELL .. DillLLl:tli ..................................................... . 
(?eraon, f!nn, or c:orporallon) (1°rM or •rillO 

Addreu ......... ~.~Q.?. ... ffC?.Q'.VJlr. •• ~J::v:Q..,. ... N~mr.& .. 9r.t1 ............. ~-



-----------···-
.Vd~t.HYAl"JON WE.Li._ \ \. ·--.. ··--·--·-.. ~ 

STATE ENGINEER Well Record TTATE WELL N<?. /:tf:~w'..~.!..-?..rf:( ... 
Salem, Oregon COUNTY ............. V!v.1~ .. Sd!!...-;.<:..:IT:.1 ... ;. 

1 _ ) APPLICATION NO .......................... . >oa..u t1-•u1cc;r 

OWNER: 7.7i.t.1.~,.K .... Pctr.u:;! ... .C?.1S.TJ? .. J.a.~·.:rr.r-;.L ............... ~t-5W:Si: -~7..i::.(.T.J:f.~ ..................................................... . 
CITY AND 

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

... ~ .. 4J.114 .~ .. C ... l/4 Sec . .l..:$. ..... T ..... ?. ..... ~; R. ..... /... ... ~ .. W.M. 
Bearing and distance from section or subdivision 
corner .................................................................................................... .. 

Altitude at well ................................................................................ .. 

TYPE OF WELL: ... ~i.!.6 .......... Date Constructed ................... . 
Depth drilled ......... 9.1. . .' ................ Depth cased ....... 13.Z:.: ............... . 
CASING RECORD: 

3 (, I 'Jc fl 

FINISH: 

AQUIFERS: 
Gi~ri1,,:;; 1.. 

WATER LEVEL: 
Sf. o Fi 

I 
I I -------4-----t-- .. ___ , ____ _ 
I I 
I I 

: I 
I I 

' 

I I - - .. ----'---· ... ..; _ __ .. ___ J _____ _ 
I 

I 
I 

I 
' I 

Section .... .L~ ............ . 

PUMPING EQUIPMENT: Type ................................. ~ ........................................................................... H.P ....................... .. 
Capacity ................................ G.P.M. 

WELL TESTS: 
Drawdown ............................ ft. after ............................ hours .............................................................................. G.P.!11. 
Drawdown ............................ ft. after ............................ hours .............................................................................. G.P.!11. 

USE OF WATER ........ D<·.~.i;.~:r.1 .. f:-.................................. ·Temp ............. °F ........................................................... , 19 ...... .. 
SOURCE OF INFORrl1:ATION .... f.'.~.~.~ . .h ...... J.1t .. ~.P. ................................................................................................................... . 
DRILLER or DIGGER ................................................................................................................................................................... . 
ADDITIONAL DATA: 

Log ... t.i..d ...... Water Level Measurements ..... V.:: ........ Chemical Analysis .................... Aquifer Test .................. . 
REMARKS: 



c l' p ::> ~ 'r- c ··~ 

~ :::- -~ ~~l.<J<_.i~ '~ 
;f' ~~~'ti~"?'-~/ 4- <:) 

o ~~--~a --~<i) 

J;,~1 -13L(1} Fiie Original and 
Fir~! Copy with the 
~TATE ENGINEER, \::, R 'L..'L ~ ~ 

WATER WELL REPORT 
STATE OF OREGON 

State Well No, .. ,. ..... ,./ ................................... .. 
(,·,_,/ (; (l •) \ r:.~ ·" .. ~ • \ ,, -.J State Perti11t No, ... . . .... , ....... :: ...................... . LEM.OREGON 

'1) OWNER: . 
_llL_t{'.\_\:.~\[ ~\\ £. E (.;, C;1 h <\~--­

Addr~_] C: \ !) SW \J "Jjjl..\ t ,.,~·,,\ fn'rv1 )>,~ 
r ' :; 

-- --l I <'1 C1 r-1\ ------·-------------
~ ~YI r-.\ !'I'\\.!.. (.,"c' !'., .I\ t , • 

(2) LOCATION OF WELL: --' / :.J 

Count~ \t\J r\ ~\.-1 Cwner'a number, It ;my-
--·~~;-. _.J.L.!~_s.J_JLSectlon ).) T. '? ':.~ R. \"1 W.M. 
Beulni: and dlstan<'e from section or 1ubdlvl1lon corner __ _ 
~ \~-=:ti~ ~t..c.'_J,:.,_ . j .. ~ 7 b ~ ; > :\ " ? 

=;l\...,~ C..~ :<\'\Ly o!; s~_(.""\\L,~ I_'} 

(3) TYPE OF WORK (check): 
New Well 0 Deepenlnr O Reconditioning O Abandon 0 
U abandonment. describe material and procedure ln Item 11. 

\•i PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic O Industrial O Municipal 0 
Irrigation Jot Test Well D Other 0 

Rotary 0 
Cable 0 
DUI 0 

Driven 
J'etted 
Bored 

0 
0 
0 

(6) CASING INSTALLED: Threaded o Welded o 
....... f, .. , .... " Diam. trom ........ t:l ........... tt. tG •. \ ?.:-,9 ...... ft. G11e ...................... .. 

.......... .. " Diam. from .................... tt. to ........................ tt.. G11e ...................... .. 
.. .. ..... ·• Diam. !rom ............. . . ... tt. to ....................... ft. Gare ....................... . 

. ) PERFORATIONS: Perforated? )(Yn O No 
Type of pertorator used \} q)'.,,' ,,. v~ n 
SIZE of pt!rforatlons Jn, by in, 
=~-=:-pert~~atlon1 from ...... ~~-~ ......... tt.. to ...... J.~ ... t\' ............ ft. 

............................... pelrioratJon1 trom .............................. it. to ............................... ft. 

................................ pertor"tJon1 tram .............................. IL to ............................... ~i. 

......................... penoraUon• from ............................... ft. to ............................... ft. 

....... ..... .. . perforation• trom .............................. tt. to ................................ tt. 

(8) SCREENS: Well acreen ln1talled O Yott 0 No 
Manufactllrl!r's Name .................................................................................................. .. 
Type . .... . .. .. ...... ... ... .. . .,. .................. ......... .... . Model No. • ..................................... . 
DI• ........ 

1.. 
. Slot &IZf> 

Slot 1lze 

(9) CONSTRUCTION: 

. Sei trom .................. tt.. 10 ...................... ft. 
... Bet from ................... ft. to ........................ tt. 

Was well 1ravel i;•cked? O Yn 0 No Size i>f tp'avel: 
Gravel phoced irom .. ....................... ft, 10 .............. ' .......... ' fl. 
Wu 1 1Yrf1ce •HI .,rovlded? CJ Yet D No To what deptht .................... fl 

(11) WELL TESTS: fo~:z.~a~~i~'w·~~~\:V:ter 1cve111 
w .. a pump teat made? O Ye1 O No If yea, by whom? 
Yield: ~I> 0 ral,/mln. with ( 1 ft. drawdown after hn. 

Baller test gaJ./mln, with it.drawdown_af~te~r __ _ hrl. 
Artesian flow g.p.m. Date 
Temperature of water Was a chemlcal analy~lll ·made? O Ye1 O N~ 

(12) WELL LOG: 
Depth drilled \ 7 ,'~. 

7 Diameter ot well .. . .. .' ................ lnche1. 
Jt. Depth of compJeted_we!.l__l ? . •'.'.· tt. 

Formatlon: De•crtbe by color, character, rize of material and a!ructure, and 
•how thlckneu of aquifer& and the kind and nature of the material In each 
1tratum penetrated, with at lea•t one entr11 for e11Ch cliar.oe of formation. 

MA TERI.AL I FROM TO 

--------------------1-----l----

--------------------1---1----

---·-t=·-1----
·-i----t--··- -···--------~-- - --------t----+----

- ----·-··-~-~-· ---------~--

Wo:k start<?d_ 

(13) PUMP: 
Manuf1ctu~er'1 ~"fame 

Type: 

l& coinpie~d 

_J_. ________ _ 

111 '-t' 

Material used In 1eal- Well Drtller'1 Statemen&: 
Did on;y strata ~onbln unuHble w1ter? O Yu 0 No 
Type of W_!!!!:,~ Deeth of atrata 

~t!!~H!!•.!!r..al'.!'ft ------------

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

NAME .... :2.:t~~.~~~~~~ ........ ~ .. Y.:.£ .. ~ ........................... """' 
(?er.on, flrm, ~r corporation) (Type or prtnO 

G) WATER LEVELS: 
~tatlc level \":: C ft. below l1nd 1urfac1 Da .. J ~~c.. \t\'\\ Address 

Driller's well number ..................................... - ........................................ _. 

Loi Accepted b7! 

[Slantd) ................. , ........ u ................ Date .................................. , 
(0-) 

11 ....... .. 
(Slanedl ................................................................................................ - ... ~ 

CWell Dl'lllerl 

Ucense No .................................. , ..• u •• D1te ................ .-......... ,,¥ ••••• , 11 ....... . 



STATE ENGINEER 
0 ~ ~ (3 . --·- -2.Ji /3 {-.C,00 

Well Record STATE WEt; No .. . ~.'!:'! .. ~ .... ...... ..1. .. 
Salem, Oregon COUNTY ....... ~~J:UN.5:7J..~.~ ........ . 

APPLICATION NO.<:i~.?:-:~~.';.,.~~."?-1~ 

OWNER: ..... tl.~.~.r..~ ..... ? .. : .... ~--~~:t:.~ ................... ~tn~Wsi: ... .!.:?. .. QJ .. ?.: .. .5..~ ..... U.v.~-~r .... S.~.~n'!-.:r.!1..1:.t.~. R 
CITY AND I 

LOCATION OF WELL: Owner's No ............................... STATE: ..................... \ ... <j .. Q.,..~-~ ...........•.......•.....•.•...••..••.......• 
N~ SVv' 13 Z.. ft I )1[: ............ % ............ % Sec ............. T ............. S., R ............. W., W.M. 

Bearing and distance from section or subdivision 

corner .. N .. ':!~.~ .. ~.~/. .. ~ .. : ..... ?..~J.: .. ~ .. ~ .... ± .. ~ ...... !~~ ................... . 
.... C...!:.h~.,..'!': ..... $>.~ .•.. .S..~.;.~S.l? .. Y.'.> ••••• .\.) •••••• :~.~-~-~---:fS!!-.......... . 
...... w.~\~ ................................................................................................ . 

Altitude at well ................................................................................. . 

TYPE OF WELL: P. .. -r..).\\.~L .. Date Constructed ... \.?\.~.\ .... .. 
Depth drilled .. J.:b.~ ................... Depth cased ........ \.£.:.~ ............. . 
CASING RECORD: 

8 -\"' c..\-. 

FINISH: 

Cc..s\"'"I ~ q__..,...,0 ....... 0.\ ct.» 

AQUIFERS: 

Lo('.) s ~ ~ rO..V-\- ~ '1.-o--.. e <:::> T<::> \ () 5 ~ 12..41..l · 

WATER LEVEL: 
80 ~ '-'-~ b ~\ow \ o-v-.~ S v.. ..... 't ~<..Q.. • 

I I I I 
I 

I I 
I -------1----------!-----
I I I I I 
I 
I ! 
I 0 . 

I I L I I 
I • I 

- - -- --...&..- - • --- ·-----~ .. ·----
I I 

I I 
I i I 
I 

Section ...... !.;?,> ............ . 

PUMPING EQUIPMENT: Type ........... f.'.9.~9.~~--·············································-··················· .. ···· H.P ...... ~ .............. . 
Capacity .. 3. .. Q ...................... G.P.M. 

WELL TESTS: p 
Drawdown ..... ~ .................... ft. after ............................ hours ........... ~.~-~:>.~~ ....... !:-.?. .. 2 ........................... G.P.1\1. 

Drawdown ............................ ft. after ....... - ................... hours .............................................................................. G.P.l\.f. 

USE OF WATER X:r..~.~!1-c;1°.~.9.~ ................................... Temp ............. °F ........................................................... , 19 ....... . 
SOURCE OF INFORMATION .. G.~.b~.5..5 ............................................................................................................................ . 
DRILLER or DIGGER ... ~ .. (.1l!':\m.l)...~ ...... ~ .. 'l-::.!?.~.: ............................................................................................................. . 
ADDITIONAL DATA: 

Log .. V.: .......... Water Level Measurements .................. Chemical Analysis .................... Aquifer Test ................... . 

REMARKS: 



STATE ENGINEER 
Salem, Oregon 

Well Log 

. <+•-··--- -~--·- ·-

~ d..."' 
0w-13[ State Well No ................................ . 

County ... h!.A.Sfi.11/.(i.ttJ./I. ........ . 
Application No. <?.B. .. ?.f.~i.ri.8..?/.!..6 

Owner: .... t\ .. ~-~-~-7 ....... ?. ... : ..... ~.~.Q.:.::C:-:.5. ................................................. Owner's No .............................. .. 

Driller: ....... ~:J: .. ~ .. \~~9.o:~ ........ ~.'r .. 9.$..: ................................ Date Drilled ..... l.~-~.\ ............................. . 
CHARACTER OF MATERIAL fFee1 belcw 1:&:"".d ~urfo.r.:e) TMcJ.tnc~s 

FrC'lm Ta (feetl 

s Cl\\ a .5 5 
?-,~u.\}\~ ..... ~ Q. ....... 'b. c- \ ... " 5 '-.~ \5 

) 
\ ....... , c; .. r- Q..'-"'., ....... \ • ')._ "'-o\.r~ 5 0. '"''h.. '* c., \ C)"' 

'2._0 .3 (. \~ 
,/ ' .) 

C~v Q..V..,_, .c_,\ ().v. ....... --.. ~ \..,, ,,..,.\A.~v-5 ~~ <cia '+'+ 
I J 

Lac.ic:.. ... r,.,,... o.v ~\ 80 \a 5 ?...5 
I 

G 't-2v s.'- o... .......... :>- c:...'-~"" J 
tas Ii..~ \S 

-
. 

.. 

--

---~· -
-- ·-

-



' --~('!·.:'~/~\\.I ,•,l il(' 
' 'IL.:.;:J ~ \... ~ • u .. -s~ ~~ .;. 1~s3 lhJ -\t: l~ 

F1Je original and 
F1"t Copy with the 
STATE ENGINEER, 
SALEM, OREGON 

r•• .. • .. - -.;:; .. ~. ~ .: . - \. ':"''\.~Cr:'~ 
-· "'""" L...- .. 

WATER WELL REPORT 

STATE OF OREGON 
State Well No, ..... ~1'.. :: .. :·~ ; .. .r ..... 
State Permit No ........................................ . 

(2) LOCATION OF WELL: 
County VVhSHlLl/yU·1V Owner's number, If any-
----'\""'~- \~ Section T. R. W.M. 

Bearing and distance from section or subdivision corner 
_J. .. i?i1Le/.--~,/i:~-5T--z71}~-;>{L .217 c1V 

S. IA'· '?Et".C& s t?c·tld - £r 11Jc;<1_it_ 
S1dE oE f;;c·..M_- z~;:t rB.C1V\ Sr8FE1 r ··: .:<.c f-t &c1V.. W 1:Yr ?X°oiJE'Kiy hN 

(3) TYPE OF WORK (check): 
New Well}( • Deepenlne 0 Reconditioning 0 Abandon 0 
(_ ~ndohment, describe material and procedure in Item JI. 

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

i;>omestic JI. IndustTlal D Municipal D 
Irrigation D Test Well 0 Other 0 

Rotary 
Cable 
Dug 

[;] Driven 
[!f Jetted 
O Bored 

0 
0 
0 

(6) CASING INSTALLED: Threaded o Welded).<! 
......... .f6, ... " Diam, from ............... D ... tt. to ....... & ... 1. .... tt. Gage ...................... .. 

........ " Diam. from ........... .. ft. to ....................... tt. Gaee ..................... . 
........ " Diam. from ....................... ft, to ....................... ft. Gage ................ : ..... .. 

\•J PERFORATIONS: Perforated? O Yes AfNo 
Type of perforator usl!d 
~ZE of perforations In. by In. 
.............. ................. perforation1 tram ............................... ft. to ............................... tt. 
................................ perforation• from ................................ ft. to ................................ tt. 
................................ perforations from ................................ ft. to ................................ tt. 
.. ............................. perforations from ................................ ft. to ................................ ft, ,.. S:.._ .................... perforations from ................................ ft. to ................................. ft, 

(8) SCREENS: Well screen Installed O Yes JtNo 
Manu,tacturer'1 Name ............................................................................................................. . 
Type ................................................................................ Model No ................................ _,., .. . 

'( , ................ Slot 1lze .................. Set from ........................ fL to ........................ ft. 
b....n ................. Slot site .................. Set from ........................ ft. to ..................... ft. 

(9) CONSTRUCTION: 
Was well 1ravel packed? 0 Yes r,XNo Size of 1ravel: ................................. .. 
Gravel placed from ................................ ft. to ............................... ft. 
Was a 1urface aeal provided? 0 Ya D No To what depth? ...................... ft. 
Matertal uaed In IHI-
DJd an}' strata rontaln unuHbli! w•t~_!es O No 

T)lpe of water? De.P!!l...of ·~·--------

(11) WELL TESTS: fo~:i:~:i'b~i~5wa;;';~1~~\e~:r 1eve1 ts 
Was a pump test made? O Yes O No If yes, b~h.0!!11...::_ _____ _ 
Yield: 1al./min. with !_~i!_~~~~'!_fter hrs. 

Baller tes~ gal./mln. with a ft. drawdown a~t.e.i:_ ____ ~r_s. 
Artesian flow g._P.:.•:.:;m;.:.;'......::D:.;:a:;;te"-----
~e_e~t~r~_<>f_ wate_i:__ ~..!'~".h~~~IY~is _l!l.8~ .. D Yes _ .. D_ N~ 

(12) WELL LOG: Diameter of well .......... Inches 
Depth drilled ct. Depth of completed well ft. 
Formation: Describe by color, character, size of material and structure, and 
sh-ow thickness of aquifers and the kind and nature of the material tn each 
1tratum penetrated, with at least one entr11 for each change o.!.Jormation. 

MATERIAL 

-------------------------1----l----
--------------------- --- ----

-------------~--------- --

------------·----------
·--------1-------

------------+----------

---------------- ------ ---
~~:/././ .2==8'."- _ . 19_~1. Co.m_J]leted.f/~~~L ~· 

I~ ;-

(13) PUMP: • 
. -,.) ') ·~ '. ,. . c:1· ~ • " (:Y . Manufacturers Name -. &. "-in.t ... i,J .. ~ .......... Lt .. l.~tl.• f .... • (., 4 .... .. 

Type: .... .. ';j ~T ........ .............................................. H.P ... -Jr'+/. .......... .. 

Well Driller'• Statement: 
This well was drilled under my jurisdiction and this report ls 

true to the best of my knowledge and belief. 

NAME .......... . !:?Lf.12../.:.. .......... £. ......... .tf:::..(!.s..:s. ............. .. ~;;;~on. l.nn, or corporation I ('l')>pt or pr Intl 

!~~c =!TER::-~~LS:ft. below l•nd 1urf!£.e Dite.~r+-"4-1--..;71 Address .... ~.,o..lf./) ........ .2.W..J.2..~ ...... A.~ .. 1..~.~.A .... e: .. IJ),;-
.\•n _e!,e~ure _ lb.!cJ!!r. ~ua_re Jn~l\_D,!lte. Driller's well n~ ................ 7 ........ s·····:::?J ............ :;;;;; ........ . 

(Signed) ..... (2:0-L11V/.. ...... t.. ......... ~ .... /:::?..................... . 
(Well %>rtllerl ~ / f"Y 

.................... (o;;,·,;;;.·;""'"""' Date .................................. , lD........ License No .. /:~ ....................... Date~ ..... ~ ........... , 19 ........ . 

(UH ADDmoHAJ. SHU:T'S ,,. Hll:CISIAl\Yj 

Lo1 Accepted by: 

(Slrned) 



I 

Mones ro 'l'ATD WELL co~ C E I 1f ~ ~ The ortcln•I •nd tarn eop7 · ,.WA · WELL REPORT 
of thb report are 1a be MAR 3 19fU--

-ikf3 p 
.......... "" -¥w-~B'J ftled With the STATE OF OREGON 

ITATI: ENGINEl:R, l!IALl:M, OR.,,.~E ENGIMEf!IR;e type or print) 
"'lthln 30 d•Y• from the date SAL.Ea.• O"'-" -lDoJ111t "rite altne Ulla line) 

of w•ll eomple;i'ion. m. n<El.:IUlll St•te Permit No .................................................... . 

(l) OWNER: 

N•~ w~ ~· Mr~-- . ±:es~8?¥ s i-¥7.~?;;,.~ nd !lpu,/ ot-.e. 
(Z) TYPE OF WORK (check): 
Ne" Well ~ Deepenln1 O Reconciitlonln1 D Abandon)(' 
U ab•ndonment, describe m•terlal and procedure In Item 12. 

(3) TYPE OF WELL: 
ftolarJ' ti Driven O 

(4) PROPOSED USE (cheek): 
Cable tJ .Jetted D 
Dur D Bored D 

Dome.tic ~ Industrial 0 Municipal 0 
lrrl1&tlon 0 Test Well 0 Other 0 

lS) CASING INSTALLED: Threaded o Welded Q 
.................. " Diam. from ........................ ft, to/ ...................... ft. 

- ............... • Diam. from .,A .. J.3.A.W</ t.'.4/. ............ ft. 
... . ... • Diam. from-:'.: .................... n. to .. /V~.tf..6.t. 

Gare ....................... . 
Ga1e ...................... .. 
Gare ...................... . 

(&) PERFORATIONS: l"erforatedt O Ye1 0 No. 
Type of perforator u1ed 

•tze of perforations In. bJ 1r •. 

_., .... _ .................... perforation• from ............ - ... .-.......... ft. to _ .. ,.-........ ___ .......... ft. 

,_ .... _ ....................... perforatlone from ·-·--··-·······-"""' ft. to .................... _ ........ _ tt. 
--·-· .... - .............. pertoratlone fnnr ....... _ .... - ........ - ...... ft. le; --·-·--.................. It • 

....................... _., perfor1itlon1 from ................ --............ ft. IO .......................... - .... ft, 
...................... perforation• frolT', .............................. ,. ft. to ................................ ft, 

(7) SCREENS: Well 1creen ln1talledt O Yea )'No 
lbnUf•cturer'1 Name .............................................................................................. .. 
Type ............................................................................... Model No. .. .................................... .. 
Diam ................. Slot 1lze ................ Set from ........................ ft. to ........................ tt. 
Diam ................. Slot 1lze ................ Set frorr. . .................. .. ft. t" ........................ ft. 

(8) WATER LEVEL: Completed well. 
Static level ft. below land 1urf1ce D1te 

teatan preu11.re Iba. pe2' aquare Inch Date 

(9) WELL TESTS: Po~:~~"t,~1~,:';'~~1~t 1:'va.,\"r 1eve11a 

WH • pump tell madet Q Ye1 'Jj(No It JH, b;r whomt 

hn. 

Bauer teat 1al./mln. with tt. drawdown after hn. 
ArtHlan now 1.p.m. Date 

Temperature of water Wu a chemical anal71ll madat O Ye1 O No 

(10) CONSTRUCTION: 

(11) J nCATION OF WELL: 
Count7 WA '$6. Driller'• ""II number /~.o 

-~ E ~~ S \,\/ I~ Section /3 T • .;tS R. /W W.K. 

Bearlnr and dlltance from section or 1ubdlvlllon comer 

(12) WELL LOG: :Ol1meter ot weli below casinr CJ .. ...... . s-Depth drilled ~ ft. Depth ot completed ""II a ft. 

1'orm1tlon: Describe color, texture, grain size and structure of m1terlals; 
and show thickness •nd nature ot each 1tratum and 1qulfer penetrated, 
with at leut one entry for each ch1nge of formation. Report eech chan1e 
In position of Slltlc Weter Level as drlllinr proceeds Note drllllnr r1tu. 

MA1'ERIAL From To SWL 

--- ---!--·--+----+----

Work started ,.2 - / 'l 111 ?('Completed 0 - .;:( (? 19 7 t!) 
Date well drllllnr machine moved off of well ci2 - .;z (/ Ill Zt> 
DrUllns Maeblrae Operator'• Certification: 

This well was constructed under my direct 1upervlslon. "'ate-
rials used and lntorma]lo l reported azov are true to ~ but 
knowle~ belief. ~ 
[SleneW~46.tl.1.?.~ ~........ .:t?.1:! .... 'f'fJate d:: ... J...(!. li ... 7.t' j'fo·;11un1 Mach ne Operalori --Drlllln1 Machine Operator'• License No .... :$...0. . .,,. ....................... ". 

WeU aHl-Materllll uedj'l~tii:,''""'-""""""-'"''""'"'"'"'""" ...... 
Depth of •al ...................... -......... .................. ... .. ........ _ ......... - ..................... _ n. Water Well Coatraetor'1 Certification: 

A,m•ter of ••II bore to bottom of .. ai _,,,,,_ ..... - ............ m. This well was drilled under my jurisdiction and thll report II 
· ..., ., 1n)' 100141 strata cemented offt o Y• o Ho DepU. ---·-.. -......... true to thmt')l ~no~e •nu;euet. /'-:/ .;.; :;::a:::: ~11!~. ~a:;, 0 YH 0 No NAME ~ .. ~~ffi)~:·~·-~~!;/'-~·,,(.~~ .. ~;;~~r~•r"--··-·, 
;:::: ;::i~f ltrata •fl depth ., ltnta A[Sdldreedu) .. .. . .... ~~ .... .;L:5.~0... . 54. ...... );::"-~ 

I "' ....... · · .~4ii'con'lk1/~ .............. "" ...... .. 
.-w .. -.-.....•=ll_.f!!=":..:.:..l #J;.pae=k.::;•d::.:t-....Oit..Y:.::;H:.:::....-OoL.:.:H.:;.•-..:•::::IM=..::;ol:...a:F:.::•~":.:l.:.: ~·-:.:.:":.:.;."·:::;"":.:.:".:.::'".:.::··::..·· ...:.·.:...· 

Contractor'• License No. ~.f!. .. '/... Date ... 0/..:-::.iJ..fd. ..... " ... , 11 .. ~t .................. ..,..._;t .. •aot•--- ft1 .. t1J.hllllHA,tf.U-tS.1••••liit ft • 
......... • _......,/\NAt. •Hltrrt IF ftSCIUAllYt 



1t:.~ 2/1W-~;,; STATE ENGINEER Well Record STATE w~8ror: ......... • .... . 
Salem, Oregon COUNTY .......................................... . 

~P*Slc:A-~omJ ... ('r,E'!":J.QA.Q ...... . 

OWNER: -~~~--~-~'.:::::~ ................................................................ J::t~W:s~: -~~-~.9. .. ~9.!!.?.f~---~.9.?.!'.l.~~--~~-n~.~)~ ... ~~-- ......... . 
CITY AND • • . hi t 

LOCATION OF WELL: Owner's No ............................... STATE: .......... ~.~-~ ..... ~~ .. ~~-- ................................................ . 

e-.r <:.'"' 1 3. r 1 •· I i •••• :: •• : •.• :1/4 .... :.:~ .•. ~Sec ...... -: ..... T .... ~ ....... S., R. ......... W., W.M. : l 
Bearing and distance from section or subdivision 

~~30' S & ~00 1 E fro~ cor of sec 13 comer ..................................................................................................... . 

Altitude at well ................................................................................. . 

TYPE OF WELL: .. P.°~J~~9-.... Date Constructed ... ~9.-~§ ....... . 

Depth drilled ....... ~~-~ ................... Depth cased ........ 9.~.! ................ .. 
CASING RECORD: 

6-inch 

FINISH: 

AQUIFERS: 

WATER LEVEL: 

: ' -----:--- ---+----
• 

I 
1 I 
i ! 

·-··---j·• - • -.- - - ·--L ---- -: : 
I I 
I Cl Q. I 
l I 

Section ... J7?. ............ .. 

PUMPING E~UlPMENT: Type ~J.9.~:l:-.'lR!!\'?.l'Y. .. ~;~f!r.9 .. :::-... ol.~.t. .......................................................... H.P ..... .+. ................ . 
Capacity ..... ?:~ ..................... G.P.M. 

WELL TESTS: 
Drawdown ...... ..5. ................... ft. after ............................ hours ................................... 15 .. 1/3............................. G.P.1\1. 
Drawdown ............................ ft. after ............................ hours .............................................................................. G.P.!II. 

USE OF WATER J;;~r.i;;:u:t'-iRn .......................................... Temp ............. °F ........................................................... , 19 ....... . 
SOURCE OF INFORMATION ~.9.8::-.3.9.!f.5. .................................................................................................................................. . 
DRILLER or DIGGER .. :~11m .. 11~.9.R1.l ......................................................................................................................................... . 
ADDITIONAL DATA: •• A Log ... :.: .......... Water Level Measurements ................. Chemical Analysis ................ AquHer Test ............... . 
REMARKS: 

Stett .Plfntlnt •31f 

I 



NOTJCJ: TO WATER WELL CONTRACTOR 
The orl"lnal ond first copy 

of this report are to be 
flied with the 

'l'E ENGINEER, SALEM, OREGON 117310 
within 30 dnys from the date 

of well completion. 

WATER WELL REPORT 
STATE OF OREGON 

(Pleue type or print) 

State Well No • .. ?.?//W...:::. .. 1... .. $.../S 
State Permit No ................................................... .. 

OWNER: 
Name J • C. Pil1d.n~on ·---=,.--------=----= ..,,-----
1.ddress lo!)i)-s-;-w. Upper Boones Ferr;r lid. 

~garcr,-~eg~n. _ 
(2) LOCATION OF WELL: 
County Washington Driller's well number 

(11) WELL TESTS: fo~:.,~~~1~w8~~r1~\:V~\er level ta 
Woe a pump test made? D Yes IJ No U :res, by whom? 
Yield: aal./mln. with ft, drawdown after bra. 

Bailer test 30 gal./mln, with DO ft:..~!:!'WdO~.!l!~er l hrs. 

$E ~~ -~ \~ Section 1] T. 2S 
Bearln_!( nnd distance from section or aubdlvlalon comer 

11-62 
R.llJ 

Artesian flow g,p._m_._D_a_te _________ __,=--
W,M. !:'!l~~!_o~l!;,.,::("j waa_;. c_~emlci!~ ana~y1l1 m~de? O Yes ~.Eg 

------------------------
--------------------------
c=-------*·---~·-----· ----- - - ~ - ----·z:r 
(3\ TYPE OF WORK (check): 

Well I",; Deepening 0 Reconditioning O A'oanaon O 
Jf abandonment, describe m11terial and procedure in Jtem 12. 

(4) PROPOSED USE (check): (5) TYPE OF WELL: 
Domestic l:J lndustrlal O 'Munlclpai O 
Irrigation D Test Well 0 Other D 

Rotary D 
Cable IJ 

D Dug 

Driven C 
Jetted O 
Boreci D 

(6) CASING INSTALLED: Threaded o Welded~ ·c-.6 .. # Diam. trcm ................ 0 .... tt. to ................. 62_ ft. Gaaee.2.SQ ........... . 
.. _ ........ # Diam. from ........................ ft. to ........................ ft. Gaae ...................... .. 

........... # Diam. from ........................ ft. to ........................ ft. Gaae ....................... . 

\'l) PERFORATIONS: Perforated? O Yes I No 

Type of pertorator used 
Size of perforations tn. by In. 
_ .............................. perforations from ............................... ft. to ................................ ft . 
................................ perforations from ................................ ft. to ................................ n. 
(- .......................... perforatlorus from ............................... ft. to ................................ ft, 

~ ................... perforations from ................................ ft, to ................................ ft, 
................................ perforstlons from ................................ ft. to ................................ ft. 

(8) SCREENS: Well 1creen Installed? D Yes ~ No 

JJl~nuf1cturer'1 Name ............................................................................................................ . 
(.. .. ........................................................................... Model No ....................................... .. 
DI~ ................. Slot sue ................ Set frorr ......................... ft. to ........................ ft. 
Diam ................. Slot size ................ Set frorr. ........................ 1t. to ........................ tt. 

(9) CONSTRUCTION: 

Well llf•l-M•terl•l uaed In 1eal Bentonite ...................................................... .. 
Depth of 11•1 ............................. Jl ft. Wu • p•cker used? fine .... Or.11121 
Diameter of well bore to bottom of 1eal ..................... 10.... In. rook 
Were •n:r loote 1tr•ta cemented out a Yu I No Depth ............................ .. 
Wal a drive ahoe u11d?X'.J YH 0 No 
Was well 11avel P•cked1 0 YH %:J No Size of sravel: ............. - ............... . 
Gr1wel pl•ced from ................................ ft. to ........................... "'"';;."~ft"". _____ _ !II y str•t• contain un°u1u1ble w~._Y""•=-... LJN"'-":..;o;._ _____ _ 

! E!.,.~tert depth ot 1tr1ta 

(12) WELL LOG: Diameter of well below casing .. .... 6.~: .............. .. 
Depth drllled 8S ft. Depth of completed well 64 ft. 
Formation: Describe b11 color, characterc! size of material and structure, and 
~~r°a1fu~1~~~~i:ai~3.q:!J!i'~r~tare~t~:~n .. nrr'Ud f~~t~~~~1c~~;.:a~1'~cM:af~ 

MATERIAL I FROM I TO 

:mon_t..,.gra:veL_ 31 6 
o.s~.emente<.t eraru (n ter) t;6 61 

lua a1lj;y'_c_lAv 61 81) 
•nwn a11ntfy t'!1AV 80 8~ 

I 

--3l __ 
Wo;.ks~;;e"d .. Apr ~---6-- - --;a64,'7o;~1~~r~ -1;-"-l _1_,;64rT 
P!!!.~1) .drlll!.~.!!lac.J:!ln~.!'}oVed off of "'ell .&pr" i}.j 19Q'a 

(13) PUMP: 

Manufacturer'• Name V;ver 
<be: .Submersible ..... :::.:.:.: .. : :::: ·:: .. : .. :·:: .. ·:::::·:: ~:~.·r:::::::.·::::::~:=:::: 
Water Well Contr~ctor'1 CeriUlcatlon: 

This well was drilled under my jurisdlcUon and thJs report ls 
true to the best of my knowledge and belief. 

NAME S.teinman . .'Br.oa ....................................................................... . 
(Person l1rm or c.;irpo:allon l (Ty:ie or p.1:\\1 

Addressl.5112 ... ~.l.VcLouebl.~.,. ... Mll!.~~ ... j ... gr.f.!! ... ?1~22 
•• thod of aulln1111trata oU - 68 (to) .. WATERJ;EVEl..S: ._..,,.. DrllUn1 Machln~ator'~ Llcense No .......................................... . 

Static lwet SO ft. below_~nd ~~ Daiek!l.)/64 [SlrnedJ .. ~~~ii&~.: ....................... . 
Arta1lall prulllrt lbe. rr 119U•rt lrleh Dita Contractor•• Llcellle No .... % .......... Date Apre ... 13 ................ , 1& .. . 

(UH ADDlT10NAL IHUTI 11' H&Cl:UARYI 
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APPENDIX D 

WATER QUALITY DATA 

CH2M HILL 

OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY 

UNIFIED SEWERAGE AGENCY 



CH2M HILL 
WATER QUALITY DATA 

NEAR 
DURHAM, OREGON 



CH2M 
llHILL 

<>ngitWC'rS 
planrwrs 
Pconomists 
sciPntists 

Environmental Laboratory 

Date: 20 September 1979 

Project No.: Pl2946.BO 

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 15.0 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 o.o o.o o.o 0.0 o.o o.o 

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, so4 5.5 9.8 6.8 7.5 17.0 19.l 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, 

µrnhos/cm ll8 129 32 28 132 132 121 122 
Turbidity,NTU 90 ll5 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 ll9 129 

Corv.tlls Office 
11J1n c \At ,~,,...,.,,.. u1 ... 1 ,, o 1~, .. .s m r,.,. .• 11,. n ... .,,.,. Q? H11 'int. ''i 1.4171 «.1hh• CHlM cvo 



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 FC-A FC-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 <O. 07 <0.07 <0.07 <0.07 <0.07 <0.07 <O. 07 <0.07 
Cadmium, Cd <0.010 0.016 0.016 <O. 010 0.033 0.020 <O. 010 <O. 010 
Chromium, 

Total Cr <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, Cu <0.01 <O. 01 <0.01 <0.01 <0.0l <0.01 <0.01 <0.01 
Cyanide, CN <0.001 <O. 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 <O. 005 
Silver, Ag <0.005 <O. 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: Jt \ )~ E f ~wv' 
Mary E Player 

dmk 

I 



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY 

SURFACE WATER QUALITY 

AND 

SEWAGE TREATMENT PLANT EFFLUENT QUALITY 

NEAR 

DURHAM, OREGON 



£TE:!'!! £AU! pH COLOR TURB 

Fanno 3-31-69 
Crt'>ek 7-8-69 
at Durham 13-12-69 7.4 2.5 10 

9-16-69 
11-10-69 
4-20-76 6.5 

f.mn? 8-12-69 6.9 

Cr!!e-k at 
Hwy. .!17 

Tualatin 3-31-69 
F'iver 7-8-69 
Hwy. 212 8-28-69 
Bridqe 9-16-69 

11-10-69 
4-20-76 6.7 

Tllttlatin 4-20-76 6.6 
River at 
Uwy. ?17 
l'lridqe 

Tualatin 3-.31-69 
R1vrr at 7-8-69 
Brxu~f'c;. Ferry 9-16-69 
P.d. 11-10-69 

TOTAL 
SOLIDS 

286 

SUMMJ\RY OF OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY 
SURFACE WATER QUALITY DATA NEAR 

DURHAM, OREGON 

SUSP so4 NH3N N~-N P04 SOLIDS ALK HARD CL 

6.74 1.4 8.90 
41.2 0.10 13.2 

24 156 90.5 14.l 12.5 0.16 23.8 45.0 

4.20 0.56 

0.68 0.33 
0.50 0.62 

0.90 0.43 

0.41 
0.53 

0.43 

% 02 MPN/100 ml 
TEMP. D.O. SAT. BOD TOTAL FECAL ----
12.5 7.1 66 6.1 2300 
19.0 3.1 33 10.8 600 
19.0 0.9/ 17.4/ 6200 450 

2.9 20.4 
14.0 0.7 16 <66 70000 
12.0 3.4 31 3.2 600 
12.0 1.8 4.6 7000 620 

2.0 1.6/ 9.4/ <450 <450 
2.9 

19.8 

9.5 10.3 89 1.25 6200 
20.5 9.2 102 4.6 450 
20.0 8.4 91 4.1 
16.5 4.7 48 4.5 1300 
10.0 fl.3 75 1.25 2400 
11.0 7.7 2.7 2400 620 

11. 0 6.8 3.0 2100 230 

10.0 9.7 86 1.4 24,000 
20.0 7.5 82 3.8 2300 
16.5 4.7 48 4.5 1300 
10.0 7.8 70 1.4 600 



-

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

DURHAM, OREGON 

FLOW TOTAL SUSP % Oz MPN/100 ml 
~~ ~ MGD COLOR TURB SOLIDS SOLIDS ALK HARD pH NH 3-N N03-N P04 CL TEMP. D.O. SAT. BOD TOTAL FECAL ----- ---- -- --
Fanno 7-22-69 6 4.5 2.0 
Creek 8-12-69 1.4 2300 <450 
STP 8-G-70 2.0 10 17 

5-15-72 3.5 1. 3 16 2400 < 45 
5-13-74 2600 < 10 
9-10-74 <100 <100 
3-2-76 135/2. 2.4 1600 < 10 
4-9-76 102/2 1.0 <100 < 10 
6-8-76 99/2.5 2.0 600 < 10 

Tualatin 5-15-72 0.47 1.0 1300 1300 
STI' 5-13-74 <100 <100 

9-10-74 5000 <100 
1-6-76 27/0 2.0 llO <2 
2-5-76 81/0.5 1.5 < 10 <2 
4-7-76 388/l 2.5 <100 <105 
6-8-76 290/2.5 0 6xl06 6xl0 
7-7-76 77/2.5 3.0 4xl05 23,000 
8-3-76 36/2 7.5 <100 < 10 

Ramada 11-22-66 0.009 38 6.2 1. 5 3.9 12 
Inn 5-15-72 0.02 0 >7000 <7000 
sn· 5-13-74 <1000 <1000 

9-10-74 18,000 <100 
1-6-76 172/2.5 2.0 llO < 10 
2-5-76 86/2.S 1. 5 <lOO < 10 
3-1-76 53/3 2.0 2700 160 
4-7-76 06/3 3.0 <100 < 10 
5-5-76 102/3 0.1 27,000 1800 
6-fl-76 110/3+ 0 730,000 52,000 
7-7-76 126/3 3.0 2500 < 10 
8-3-76 298/3 0 110,000 1500 

10-5-76 54/3+ 0 200,000 280,000 

Durham 7-7-76 290/1.5 3.5 <100 < 10 
STP 8-3-76 130/2 2.0 <100 < 10 

10-5-76 75/1.5 3.5 <100 ~ 10 

Peerless 5-15-72 0.015 <0.1 7xI05 7xl05 

Truck 
STP 



UNIFIED SEWERAGE AGENCY 
WATER QUALITY DATA 

NEAR 
DURHAM, OREGON 



UNIFIED SEWEF~AGE AGENCY 
WATEF~ QUALITY LAI!Ol:::A TClf~Y 
DATA STATISTICS 1.JAN'J~.> TD 20 . .JUL.79 
TUALATIN R-ELSNER RD BF~ 

:,?Q·-JUL-79 PAGE 1 

RANGE STANDARD 
PMi:AMETER UNITS NUM ZEROS MIN MAX MEAN DE'.1IATION 

10 TEMF'-C DEG 3 0 7.00 18.00 13.33 5.69 

71., TURB NTU 3 0 a.oo 180.0() 66.67 9~~. 17 

95 COND-·LAB UMHO 3 0 82.00 1 n';. oo 1~.~6.33 6(). ;·50 

299 no MG/L 3 0 5.90 11.00 8. ~5() 2" ~:56 

310 BOD(5) MG/L 3 () 0. 8~~ 1. 38 1. j.4 0 + :.~? 

340 T-COD MG/L 1 0 6.00 6.00 6. ()() (). 00 

403 PH-GRAB F'H 3 0 7.07 7.25 7 .15 (). 09 

410 OH-CAC03 MG/L 1 0 47.00 47.00 47.00 o.oo 

440 HC03-ION MG/L 1 0 60.38 60.38 60.38 0. 00 

500 TR MG/L 3 0 98.00 127.00 114.33 14.84 

515 TFR<TDS> MG/L 3 0 83.00 109.00 99. ()() 14.00 

530 TNFR<SS) MG/L 3 0 9+40 21.so 15.20 6.24 

610 NH3-N MG/L 3 0 0+22 0.38 0. 3~~ 0.09 

625 TKN-N MG/L 3 0 1.02 1.35 1.1~~ 0 .19 

630 N02N03-N MG/L 3 0 0.86 2.24 1.39 0.75 

665 TF'04-F' MG/L 3 0 0.16 0.23 0.20 0+04 

680 roe MG/L 1 0 3.50 3.50 3+50 o.oo 
720 TC YAN IDE MG/L 1 1 o.oo o.oo o.oo o.oo 
745 T-S COMF' MG/L 1 0 0.35 0.35 0.35 o.oo 
940 CHLORIDE MG/L 1 0 6.75 6.75 6.75 o.oo 
951 T-F<-> MG/L 3 1 0.12 0.55 0.34 0.30 

1002 T-AS MG/L 3 0 o.oo o.oo o.oo o.oo 
1007 T-BA MG/L 1 1 o.oo o.oo o.oo o.oo 
1022 T-B MG/L 3 0 0.12 o.14 0.13 0.01 



UNIFIED SEWEf~AGE AGENCY 
WATER tWALITY LABORATOl:::Y 
DATA STATISTICS 1JAN79 TO 20.JUL79 
TUALATIN R-ELSNER RD BR 

::10·-• .JUL-79 PAGE 2 

RANGE STANDARD 
PAl;:AMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

1027 T-CII MG/L 3 2 0+00 o.oo o.oo 0+00 

:L034 T-CR MG/L 1 1 0+00 o.oo o.oo 0+00 

1042 T .. ·CU MG/L 3 0 0.01 0+03 0.02 0. () 1 

1045 T-FE MG/L 1 0 0.87 0+87 0.87 o.oo 
:L05:L T-F'B MG/L 3 2 0.02 0.02 0.02 o.oo 
l.055 T·-MN MG/L 3 0 0.07 0+17 0 .11 ().06 

1067 T-NI MG/L 1 1 o.oo o.oo o.oo o.oo 
:L092 T-·ZN MG/L 3 0 0.01 0.01 0.01 0.00 

314()0 ATP UG/l.. 3 0 0 .11 0.60 0.28 (). 28 

~H50:3 TOT--COLI /100 :~ 0 75.00 200.00 :1.31. 6'1 63.31 

~H616 FEC·-·COL.I /100 3 0 30.00 220.00 94.00 10<;>.12 

32230 CHLF'YL A LJG/L 3 0 2.14 15+60 7. :L5 7. :36 

~~=~231 CHLf!'HL B UG/L 3 0 O+?O :~. 45 1+29 1.00 

:32232 CHLPYL c UG/L :3 0 O.El9 2+06 1. ~~7 0. 6:L 

~52234 T-CHL..F'YL UG/L :3 0 :3. 7~5 20.:to 9+81 8.96 

71 <_?OO T-HG UG/L ~5 3 o.oo o.oo (). 00 o.oo 



UNIFIED SEWERAGE: AGENCY 
WATER QUALITY LABORATORY 
IIATA STATISTICS 1JAN79 TO 20 . .JUL.7<'1 
TUALATIN R-TUALATIN F'ARK 

~!O·-JUL-79 PAGE :l 

RANGE STANDAFrn 
PAl;:AMETE:R UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'·-C DEG 3 0 5+50 18.00 12+f.)7 6. 4~5 

76 TURE1 NTU 3 0 8.60 220.00 80.20 121.()8 

95 COND-L.AB UMHCJ 3 0 90+00 195.00 131..67 i::·.:: .. , I:;• 
\J\,). , ,J 

299 [I() MG/L 3 0 8+30 11.20 9. ~~3 1.62 

310 BOIH 5) MG/L 3 0 1.00 4.00 :.~.10 1.65 

340 r-corr MG/L 1 0 17+00 17.00 17.00 (). 00 

403 PH-GRAB PH 3 0 7+11 7+21 7.15 0.06 

410 OH-CAC03 MG/L. 1 0 52.20 52.20 52+20 o.oo 

440 HC03-ION MG/L 1 0 65+31 65.31 65.31 o.oo 

500 TR MG/L 3 0 104.00 148.00 129.33 22.74 

515 TFR<TDS) MG/L 3 0 93.00 130+00 110.00 18.68 

530 TNFR<SS) MG/L 3 0 10.90 28.80 19.37 8.99 

610 NH3-N MG/L 3 0 0.28 1.67 0+82 0.75 

625 TKN·-N MG/L 3 0 1 .• 02 1.80 1+49 0.41 

630 N02N03-·N MG/L 3 0 o.es 2+24 1+43 0.72 

665 TF'04-F' MG/L 3 0 0.15 0+27 0.22 0.06 

680 TOC MG/L 1 0 3.20 3.:.w 3.20 o.oo 

720 TCYANIIIE MG/L 1 1 o.oo o.oo o.oo 0. ()0 

745 T-S COMP MG/L 1 0 o.35 0.35 0.35 o.oo 

940 CHLORIDE MG/L 1 0 11.30 11.30 11.30 o.oo 

951 T-F<-> MG/L 3 1 0.13 o.58 0+35 0+32 

1002 T-AS MG/L 3 0 o.oo o.oo o.oo o.oo 

1007 T-BA MG/L 1 1 o.oo o.oo o.oo o.oo 

1022 T-B HG/L 3 0 0.12 0.15 0.14 0.01 



UNIFIED SEWERAGE AGENCY 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN'79 TO 20JUL79 
TUALATIN R-TUALATIN PARK 

20-JUL-79 PAGE 2 

RANGE STf.'lNDARD 
F'Al:t:AMETER UNITS NUM ZEROS MIN MAX MEAN DEIJIATION 

1027 T-CD MG/L 3 2 o.oo o.oo o.oo o.oo 

1034 T-CF< MG/L 1 1 o.oo o.oo o.oo o.oo 

1042 T-CU MG/L 3 0 0.01 0.03 0.02 0.01 

1045 T-FE MG/L 1 0 o.87 0.87 0.87 o.oo 

1051 T-f'B MG/L 3 2 0.02 0.02 0.02 o.oo 

1055 T-MN MG/L 3 0 0.08 o. :1.7 0.11 0+05 

1067 T-NI MG/L 1 1 o.oo o.oo o.oo o.oo 

1092 T··ZN MG/L 3 0 0.01 0.02 0.02 o.oo 

~H400 ATF' UG/L 3 0 0.05 2.25 0+81 1.25 

~H503 TOT-COLI /100 3 0 160.00 350.00 240.00 98.49 

~H616 FEC-COLI /100 3 0 48.00 160.00 85.67 64.38 

32230 CHLF'YL A UG/L 2 0 2.36 5+68 4.02 2.35 

~~:~231 CHLF'HL B UG/L 2 0 o.54 1. 31 0.93 o.54 

~~2232 CHL.f'YL c UG/L 2 () 0+61 4.10 2.36 2. "16 

~~2234 T·-CHLF'YL UG/L 2 0 3.51 11.10 7.31 5.37 

71900 T-HG UG/L ;3 3 o.oo o.oo o.oo o.oo 



UNIFIEI:t SEWERAGE AGENCY 
WATEf~ QUALITY L.ABORATOl~Y 

DATA STATISTICS 1JAN79 TO 20~JUL'79 

TUALATIN R-HWY 212 BR 
;!O-JUL-79 PAGE 1 

RANGE STf.lNI:IAFW 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DE',.1 I AT I ON 

10 TEMF'-C DEG 3 0 6.00 20.00 1~'-L 6'? 7 .0<1 

76 TURB NTU 3 0 5.60 230.00 9::!.. 53 1::~7. n5 

95 CONit-LAB UMHO 3 0 95.00 180.00 12B. 3;3 .1H:;. 3'7 

299 ItO MG/L 3 0 8.30 11 •. :w 9.77 1.45 

310 BOD(5) MG/L.. 3 0 2 .:I. 0 6+90 3+77 2 ... 7:~ 

;340 T-COit MG/L 1 0 17+20 17.2() 17.2() o.oo 
403 f'H-GRAB F'H 3 0 7.11 7+80 ?+37 0.3B 

410 OH-CAC03 MG/L 1 0 51+20 51+20 51.20 o.oo 
440 HC03-ION MG/L 1 0 ~i9.15 59.15 59.15 o.oo 
500 TR MG/L 3 0 106.00 143.00 128.33 19+66 

515 TFR(TDS> MG/L 3 0 94.00 132+00 uo. 0() 19.70 

530 TNFR<SS> MG/L 3 0 11.50 31. 60 19+07 10.9:·5 

610 NH3-N MG/L 3 0 0.24 0+48 0+34 0 .13 

625 TKN-N MG/L 3 0 0.9() 1+68 1.33 0+40 

630 N02N03-N MG/L.. 3 0 0+98 2+32 1.60 0+67 

665 TF'04-f' MG/L 3 0 0.16 0.31 0. 2~~ 0+08 

680 roe MG/L 1 0 5.eo 5.80 5+80 o.oo 
720 TC YAN IDE MG/L 1 1 o.oo o.oo o.oo o.oo 
745 T-S COMP MG/L 1 0 0.30 0+30 0+30 o.oo 
940 CHLORII•E MG/L 1 0 11+40 11+40 11+40 o.oo 
951 T-F<-> MG/L 3 1 0.15 o.ss 0+37 0+30 

1002 T-AS HG/L 3 0 o.oo o.oo o.oo o.oo 
1007 T-BA HG/L 1 1 o.oo o.oo o.oo o.oo 
1022 T-B MG/L 3 0 0.13 0+15 0.14 0.01 



I 
UNIFIED SEWERAGE AGENCY 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN79 TO 20.JUL79 
TUALATIN R-HWY 212 BR 

20-JUL-79 PAGE 2 

RANGE STANDARD 
F'ARAMETER UNITS NUM ZEROS MIN MAX MEAN [IEIJIATION 

1027 T-CD MG/L 3 2 o.oo o.oo o.oo o.oo 

1034 T-CR MG/L 1 1 o.oo o.oo o.oo o.oo 

1042 T-CU MG/L 3 0 0.01 0+03 0.02 0.01 

1045 T-FE MG/L 1 0 0.35 0+35 o.35 o.oo 

:L051 T-PB MG/L 3 2 0.01 0.01 0.01 o.oo 

:l055 T-MN MG/L 3 0 o.oa 0.12 0.10 0.02 

1067 T-NI MG/L 1 1 o.oo o.oo o.oo o.oo 

1092 T-ZN MG/L 3· 0 0.01 0.02 0.02 o.oo 

:31400 ATP UG/L 3 0 0.11 2.60 0.96 1.42 

:'.H50:3 TOT-COLI /100 3 0 20.00 230.00 126.67 105.04 

31616 FEC-COLI /100 3 0 3.40 190.00 67.13 106+43 

;~22:30 CHLPYL A UG/L 2 0 2.75 7.55 5.15 3.39 

~52231 CHLPHL B UG/L 2 0 0.89 1.00 0.94 o.os 

~~:~2~32 CHLF'YL c UG/L 2 0 0.67 1.45 1.06 0.55 

~~2234 T-CHLF'YL UG/L 2 0 5.09 9+22 7 .15 2+92 

'71900 T-HG UG/L 3 3 o.oo o.oo o.oo o.oo 



UNIFIED SEWERAGE AGENCY 
ru+-

WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN78 TO 31DEC7ES 
FANNO CREEK 

::W-JUL.-79 PAGE 1 

RANGE STANI:tARI:r 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMP-C DEG 2 0 17.00 18.00 17.5() (). 71 

76 TURB NTU 2 0 7.2() 9.60 8.40 1+70 

80 TRUCOLOF~ UNIT 2 0 25.00 25.00 25.00 o.oo 
81 AF'F'COLOF~ UNIT 2 0 35.00 45.00 40.00 7.0'? 

95 COND-LAB UMHO 2 0 220.00 270.00 :;~45.0() :35.36 

299 DO MG/L 2 0 5.50 7.30 6+40 1+27 

;310 BOD(5) MG/L 2 0 1.40 2.60 2.00 (). 8~5 

:340 T··COD MG/L 2 0 18+00 24.00 21+00 4.24 

403 f'H-.,GRAB PH 2 0 7+43 7.65 7.54 0.16 

410 DH-CAC03 MG/L 2 0 100.20 110. 00 105+10 6.93 

440 HC03-ION MG/L ,, 
"'" 0 123+20 133.10 128+15 7.oo 

500 TR MG/L 2 0 198.60 221.00 209+80 15.84 

515 TFR<TDS> MG/L 2 0 187+50 :.uo.oo 198.75 15. 9·1 

530 TNFR<SS) MG/L 2 0 10.ao 11.10 1.0. 95 0.21 

610 NH3-N MG/L 2 0 0+15 0.21 0.18 0.04 

625 TKN-N MG/L 2 0 1.29 1.47 1+38 0 .1 :~ 

630 N02N03-N MG/L 2 0 0.65 o.eo 0+72 0 .10 

665 TF'04-F' MG/L 2 0 0+45 0.60 o.53 0.11 

680 TOC MG/L 2 0 s.ao 11.20 a.so 3.82 

720 TCYANII•E MG/L 2 1 0.02 0.02 0.02 o.oo 
745 T-S COMF' MG/L 2 0 0+30 0+45 o.37 0.11 

940 CHLORIDE MG/L 2 0 13+44 15.70 14.57 1.60 

951 T-F<-> MG/L 2 0 0+ 19 0+27 0+23 0.06 

1002 T-AS HG/L 2 2 o.oo o.oo o.oo o.oo 



UNIFIE!I SEWERAGE AGENCY 
WATER QUALITY LABORATORY 
!IATA STATISTICS 1JAN78 TO 31IrEC78 
FANNO CREEK 

~!O·-JUL-79 PAGE 2 

RANGE STAN!IARD 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEIJIATION 

1007 T-BA MG/L 2 2 o.oo o.oo o.oo o.oo 

1027 T-CII MG/L 2 2 o.oo o.oo o.oo o.oo 

:L034 T-CR MG/L 2 2 o.oo o.oo o.oo o.oo 

1042 T-CU MG/L 2 0 o.oo 0+05 0.02 0.03 

1045 T-FE MG/L 2 0 0.49 o.94 o.72 0.32 

:L051 T·-F'B MG/L 2 1 0.01 0.01 0.01 o.oo 

1055 T-.. MN MG/L 2 0 0.31 o.34 0+33 0.02 

1067 T-NI MG/L 2 2 o.oo o.oo o.oo o.oo 

1092 T-ZN MG/L 2 0 0.02 0.03 0.03 o.oo 

31 ~503 TOT·-COLI /100 2 0 460.00 3100.00 1'780.00 1866.76 

~H616 FEC-COLI /100 2 0 280. 0() 500+00 390.00 155.56 

:32230 CHLF'YL A LJG/L 1 0 28.27 28.27 28.27 o.oo 

32231 CHLF'HL B UG/L 1 0 5. :B 5.33 5.33 o.oo 

:3:~~~32 CHLF'YL c UG/L 1 0 4.74 4.'74 4.74 o.oo 

:32234 T-CHLPYL LJG/L 2 0 38.34 53.30 45.82 10.58 

327:30 PHENOL MG/L 2 2 o.oo o.oo o.oo o.oo 

!:'i0060 CL<2>RES MG/L 2 2 o.oo o.oo o.oo o.oo 



UNIFIED SEWERAGE AGENCY l~ 
WATER CWALITY LABORATORY 
DATA STATISTICS 1JAN78 TO 31IIEC78 
TUALATIN R-ELSNER RI• BR 

20-JUL-79 PAGE 1 

RANGE Sl'ANI:IAFW 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 5 0 0.00 22.00 16.30 :7i. 12 

76 TURB NTU 5 0 5.70 38.00 13.82 13.7() 

80 TRUCOLOR UNIT 3 0 15.00 25.00 18.33 5.77 

81 Af'F'COLOR UNIT 4 0 20.00 35.00 27.50 6.45 

95 COND-LAB UMHO 5 0 98.00 145.00 121.60 1s.0::;; 

299 [10 MG/L 5 0 4.90 9+80 6.94 1+97 

310 BOii( 5) MG/L C' \;} 0 1+50 1+90 1. 74 0.19 

340 T-COD MG/L 5 0 B.70 15.00 10.44 2.61 

403 F'H-GRAB f'H 5 0 6.85 7+40 7.15 0.21 

410 OH-CAC03 MG/L 5 0 40.00 52.40 49+32 5.30 

440 HC03-ION MG/L 5 0 49.29 59+64 54.80 4.54 

500 TR MG/L "" \;} 0 102.00 12Eh 40 118+78 11+ 10 

515 TFR<TDS> MG/L 5 0 92.10 115. 30 107.78 9.34 

530 TNFR<SS> MG/L 5 0 6+80 16.40 10.92 ~5. 56 

610 NH3-N MG/L 5 1 0.21 0+40 0+34 0.09 

625 TKN-N MG/L 5 0 1.23 2+31 1.65 0.41 

630 N02N03-N MG/L 5 0 0+76 1+44 0.98 0.31 

665 TF'04-P MG/L 5 0 0.27 0.11 0.42 0.17 

680 TOC MG/L 5 0 3.10 5+80 4.44 1.25 

720 TCYANIIIE MG/L 5 3 0.01 0.02 0.02 o.oo 
745 r~s COMP MG/L 5 0 0.10 0.10 0.29 0.24 

940 CHLORIDE MG/L 5 0 4.99 e.29 6.53 1+34 

951 T-F<-> MG/L 5 0 o.oe 0.15 0.12 0.04 

1002 T-AS HG/L 4 3 o.oo o.oo o.oo o.oo 



UNIFIED SEWE~RAGE AGENCY 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN78 TO 31DEC78 
TUALATIN R-ELSNER RD BR 

20·-JUL-79 F'AGE 2 

RANGE STANDARD 
PAl~AMETER UNITS NUM ZEFWS MIN MAX MEAN DEVIATION 

1007 T .... BA MG/L I::" >:} 5 (). 00 o.oo o.oo o.oo 
1027 T-Cit MG/L 5 4 o.oo o.oo o.oo o.oo 
:l034 T·-CR MG/L 5 4 0.01 0.01 0.01 o.oo 
:L042 T-CU MG/L 5 0 o.oo 0+04 0.02 0.01 

1045 T··FE MG/L 5 0 0+44 1.24 0+73 0.31 

:L051 T··F'B MG/L 5 3 0.02 0.02 0.02 o.oo 
:LO~i!'.5 T .. ·MN MG/L 5 0 0.09 0.1.7 0.12 0.03 

:L067 T-N1 MG/L 5 4 0.02 0.02 0+02 0.00 

109.2 T-ZN MG/L 5 0 0.03 0+06 0 +0·4 0.02 

~~:l400 ATF' UG/L 3 0 0.04 0.46 0.28 0.21 

:~:l 50:3 TOT-CCJLI /100 5 0 110. 00 330.00 200.00 91.92 

:n616 FEC-COLI /l.00 5 () 16.00 52.00 30+00 :L 4. 27 

:~~~!:~;30 CHL..F'YL A UG/L. 3 0 7.80 ;·5:1.. fJO 16+24 j,3.49 

:~2~~~H CHL..PHL tl UG/L 3 0 2+16 5. 6() ;3. 66 1.76 

~~22~3~! CHLF'YL c UG/L 3 0 4+88 9.10 '7+57 2.33 

~~22;34 T·-CHLF'YL UG/L. .... 
,71 () 14.80 46+50 22.52 13.66 

~~2730 f'HE:NOL MG/L 5 I::" 
>:} o.oo o.oo o.oo o.oo 

~.)()06() CL<=~>RES MG/L 5 "" ;;J o.oo o.oo o.oo o.oo 



UNIFIED SEWERAGE AGENCY 1/ 
WATER QUALITY L.ABCIHATORY 
DATA STATISTICS 1JAN'78 TO 31DEC7B 
TUALATIN R-TUALATIN F'ARK 

~W·-JUL-79 PAGE 1 

RANGE STANI:tAFW 
F'Al:\:AMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMP-C ItEG 4 0 17+00 22.50 19.00 :~. 48 

76 TURB NTU 4 0 4+80 54.00 18.75 ''.) ''l t:· i 
h ...... 1 .. ;:) ,,) 

80 TRUCOLOR UNIT 2 0 10.00 15.00 12.50 ~5.~;4 

81 APP COLOR UNIT 3 0 25.00 :rn. oo 26+67 ~~+8<;.> 

95 CONit-LAB UMHO 4 0 140.00 1'75.00 1.55.00 l.4.'?:?. 

299 DO MG/L 4 0 5+30 9.70 7.:n 1.97 

310 BOD(5) MG/L 4 0 1+83 2.20 2.06 0 .18 

340 T-COD MG/L 4 0 8.70 14.20 U.65 2. 4 j, 

403 PH-GRAB PH 4 0 6+85 7+48 7.17 0.28 

410 OH-CAC03 MG/L 4 0 50.90 58.00 53.86 3.45 

440 HC03-ION MG/L 4 0 59+14 64+07 61.92 2.54 

500 TR MG/L 4 0 130.00 140.70 1~i4. 30 4.99 

515 TF'R<TitS> MG/L 4 0 119. 80 130.80 123.15 5. 2() 

530 TNFR<SS> MG/L 4 0 7.+90 15.80 11.13 ;3. 36 

610 NH3-N MG/L 4 0 0.35 1.65 0+92 0.55 

625 TKN-N MG/L 4 0 1.32 2.70 2.21 0.61 

630 N02N03-N MG/L 4 0 0+79 1.28 0+94 0. :~3 

665 Tf'04-F' MG/L 4 0 0+25 0.51 0+36 0.11 

680 TOC MG/L 4 0 3+40 7.60 5.00 1.95 

720 TCYANitlE MG/L 4 2 0.01 0.01 0.01 o.oo 

745 T-S COMF' MG/L 4 0 0.10 o.eo 0.39 0.30 

940 CHLORIDE MG/L 4 0 7+98 10.eo 9+35 1.28 

951 T-F<-> MG/L 4 0 0.10 0 •. 19 0+14 0.04 

:1002 T-AS MG/L 3 2 0+00 o.oo o.oo o.oo 



I 

UNIFIED SEWERAGE AGENCY 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN78 TO 31DEC78 
TUALATIN R-TUALATIN f'ARK 

:w·-JUL-79 PAGE 2 

RANGE STANDARD 
l=•Al~AMETE:R UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

1007 T-BA MG/L 4 4 o.oo o.oo o.oo o.oo 
:l 02'7 T-Cit MG/L 4 4 o.oo o.oo o.oo o.oo 
:L034 T-CR MG/L 4 3 0.01 0.01 0.01 o.oo 
:L042 T-CU MG/L 4 0 0.01 0.02 0.01 o.oo 
1045 T-FE MG/L 4 0 0.35 1.06 0.61 0.32 

:l051 T-F.'B MG/L 4 3 0.03 0.03 0.03 o.oo 
1055 T-MN MG/L 4 0 o.os 0.21 0 .13 0.06 

1067 T-NI MG/L 4 4 o.oo o.oo o.oo o.oo 
1092 T-ZN MG/L 4 0 0+03 O. O~i 0+04 0.01 

~H400 ATf' UG/L 2 0 0+06 0.45 0.25 o.2s 
~:H:S03 TOT-COLI /100 4 0 1.60.00 1100.00 545.00 397+45 

3:L616 FEC-CCJL :c /100 4 0 2.00 480.()0 144.25 :~25. 75 

:~2230 CHL.F'YL A UG/L 3 0 12.50 23.29 16.73 5+76 

:~2231 CHLF'HL B UG/L :3 0 1.89 3.96 3.05 1+06 

:i22:i2 CHLF'YL c UG/L 3 0 0. ~)7 9+25 6.07 4+78 

~52234 T···CHLF'YL UG/L.. 4 0 ~!5. 0() 26.10 ~!5. 64 0+46 

32'7:30 F'HENOL MG/L 4 4 o.oo o.oo o.oo o.oo 
~W060 CL<:.:.?) RES MG/L 4 4 o.oo o.oo o.oo o.oo 



I 

UNIFIE[I SEWERAGE AGENCY ()k' 

WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN78 TO 31DEC78 
TUALATINR-HWY 212 BR 

:,!()-JUL-79 PAGE: 1 

RANGE ~IT AND ARD 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 6 0 8+50 23.50 15. 9~! 5.94 

59 FLOW FEET 1 0 2+25 2+25 2.25 (). ()0 

76 TURB NTLJ 6 0 3.50 33.00 13.37 12.15 

80 TRUCOLOR UNIT 4 0 15.00 20.00 16.25 2.5() 

81 Af'f'COLOR UNIT 5 0 15.00 60.00 36.00 17.46 

95 COND-LAB UMHO 6 0 120.00 195.00 1t:'i0.50 30.68 

299 [I() MG/L 6 0 5.6() 11.40 8+28 2+0'7 

310 BOD<5> MG/L 6 0 1.20 4.43 2.71 1+05 

340 T-COD MG/L 6 0 8+40 64.80 21+80 21+34 

403 f'H·-GRAB F'H 6 0 6+70 7.30 7+07 0. 2~5 

410 OH-CAC03 MG/L 6 0 37.89 55.38 48.86 7+68 

440 HC03-ION MG/L 6 0 44.36 64.07 55.23 6+54 

500 TR MG/L 6 0 126+20 150.00 138+63 10+02 

515 TFR<TIIS> MG/L 6 0 116. 40 144.80 129+27 11+07 

530 TNFR<SS> MG/L 6 0 3+20 14+20 9+40 4+18 

610 NH3-N MG/L 6 0 0+44 1+03 0.64 0.22 

625 TKN-N MG/L 6 0 1+56 2+55 1.99 0.37 

630 N02N03-N MG/L 6 0 0+83 1+82 1+34 0+40 

665 TF'04-P MG/L 6 0 0+27 0+55 0+35 0.11 

680 TOC MG/L 6 0 2+00 8+40 5.48 2+50 

720 TCYANUtE MG/L 6 4 0+02 0.02 0.02 o.oo 
745 T-S COMP MG/L 6 0 0+ 12 0+80 0+38 0.26 

940 CHLORIDE MG/L 6 0 5.78 13+00 9.58 2.64 

951 T-F<-> MG/L 6 0 0.09 0.20 0+13 0+05 



UNIFIED SEWERAGE AGENCY 
WATER CWALITY LABORATORY 
[IATA STATISTICS 1JAN78 TO 31DEC78 
TUALATINR-HWY 212 BR 

:W-,JUL-79 PAGE 2 

RANGE STANDARD 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

1002 T-AS MG/L 4 3 o.oo o.oo o.oo o.oo 
:1.007 T-BA MG/L 6 6 o.oo o.oo o.oo o.oo 
1027 T-C[I MG/L 6 5 o.oo o.oo o.oo o.oo 
:1034 T-CR MG/L 6 5 0.01 0.01 0.01 o.oo 
1042 T-CU MG/L 6 1 0.01 0.02 0.02 0.01 

1045 T-FE MG/L 6 0 0 .17 1.26 0+63 0+42 

1051 T-F'B MG/L 6 4 0.03 0.03 0+03 o.oo 
:L055 T-MN MG/L 6 0 0+08 0+19 0+12 o.os 
1067 T-NI MG/L 6 4 0.01 0.01 0.01 o.oo 
1092 T·-ZN MG/L 6 0 0.02 0.05 0 .0.4 0.01 

31400 ATP UG/L 4 0 0.15 0+93 0.41 0+35 

~H503 TOT-COL.I 1100 6 0 130.00 1000.00 416.67 307.81 

~H616 FEc-cou: /100 6 0 22.00 160+00 60.67 56+06 

~~2~'?30 CHLF'YL A UG/L 4 0 4+90 21+73 15.41 7+68 

32231 CHLF'HL B UG/L 4 0 2+70 5.64 4+05 1 + ;·50 

~i22~~2 CHLF'YL c UG/L 4 0 1+88 17.68 8+32 6+73 

~i2234 T-CHLF'YL UG/L 6 0 19.00 33+10 26.70 5+06 

~i:?.730 f'HENOL MG/L 6 6 o.oo o.oo o.oo o.oo 
~.)0060 CL<2>RES MG/L 6 5 0+25 0.25 0.25 o.oo 
71900 T-HG lJG/L 1 1 0+00 o.oo o.oo o.oo 



I 

UNIFIED SEWERAGE AGENCY 
f) ld_,. 

WATER. QUALITY LABORATORY 
DATA STATISTICS 1JAN77 TO 31DEC77 
TUALATIN R-ELSNER Rfl BR 

::!O··JUL-79 F'AGE 1 

RANGE STtiNDAFW 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DE'JIATION 

10 TEMF'-C DEG 4 0 15.00 20.00 18+43 2+31 

76 TURB NTU 4 0 3.50 5+50 4. 5:3 1.. :1.3 

80 TRUCOL..OR UNIT 2 0 10.00 10.00 10.00 o.oo 

81 AF'F'COLOR UNIT 2 0 20.00 50.00 35. 0() 21.~!1 

95 COND-LAB UMHO 4 0 112 .oo 14~i.OO .128+50 1:3.77 

299 DO MG/L 4 0 7.80 9.20 ~J.43 (). f.>8 

310 .BOD(5) MG/L 4 0 0.92 3+45 1. 99 1+06 

340 T-COD MG/L 3 0 9.80 16.80 12+27 3.93 

401 PH-GRAB F'H 4 0 6.79 7 • 3EI 7.09 0.25 

410 OH-CAC03 MG/L 4 0 46+50 56.00 49.63 4.39 

440 HC03···ION MG/L 1 0 48.68 48+68 48.68 o.oo 
500 TR MG/L 3 0 111. 60 122.20 117.:;!7 5.34 

51~i TFR<TDS> MG/L 4 0 104+00 11:L 90 1.09.63 4.34 

530 TNFR<SS> MG/L 4 0 3.00 14.00 9.32 4.83 

610 NH3-N MG/L 4 0 o.os o.37 0+17 0+14 

625 Tl\N-N MG/L 4 0 1.50 2+6'7 2+14 o.59 

630 N02N03-N MG/L 4 0 o.72 1.30 1.07 0.25 

665 TP04-P MG/L 4 0 0.36 1.22 0+75 0+38 

680 TDC MG/L 3 0 3+70 7.00 5.57 1.69 

720 TCYANIDE MG/L 3 0 0.02 0.03 0.02 0.01 

745 T-S COMP HG/L 2 1 o.oe o.oe o.oe o.oo 
940 CHLORIDE HG/L 4 0 6.56 11.12 e. 7:~ 1.89 

951 T-F<-> HG/L 2 0 0.06 o.oe 0.07 o. o=~ 
1002 T-AS MG/L 4 4 o.oo o.oo o.oo o.oo 



UNIFIED SEWERAGE AGENCY 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN'77 TO 31ItEC77 
TUALATIN R-E-:L.SNER RD BR 

~!O·-JUL.-79 F'AGE 2 

RANGE STANDARD 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

1007 T·-BA MG/L 3 ;3 o.oo o.oo o.oo o.oo 
1022 T-B MG/L 1 0 0.18 0.18 0.18 o.oo 
1027 T ·-CD MG/L 4 4 o.oo o.oo o.oo o.oo 
1034 T-CR MG/L 4 3 1+93 1.93 1.93 o.oo 
1042 T-CU MG/L 4 3 0+04 0+04 0+04 o.oo 
1045 T-FE MG/L 4 0 0.32 12.60 3.51 6+06 

1.051 T-F'B MG/L 4 4 o.oo o.oo o.oo o.oo 
1.055 T-MN MG/L 4 0 0 .1.5 0+23 0.19 0+03 

1092 T--ZN MG/L 4 2 0.02 0+15 0.09 0.09 

U02 T-SN MG/L 1 1 o.oo o.oo 0+00 o.oo 
~·H400 ATF' UG/L 3 0 0+'70 15.00 5.78 8+00 

~H~303 TOT-COL.I /100 4 0 55.00 9()0.00 :361. :'.'iO 390.97 

~H616 FEC-COLI /100 4 0 10.00 17.00 12.25 3.30 

~'i0060 CL<:;!) RES MG/L 4 4 o.oo o.oo o.oo o.oo 



UNIFIED SEWU.:AGE AGENCY 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN7'7 TO 31DE:C77 
TlJALATINR-HWY 212 BR 

~W-JUL-79 F'AGE 1 

RANGE STANDARD 
PAIMMETER UNITS NUM ZEROS MIN MAX MEAN DE 1JIATION 

10 TEMF'-C DEG 4 0 19+00 23. !'.'iO 20.!'.'i3 2. 0:3 

59 FLOW FEET 1 0 2.20 2.20 2.20 o.oo 

76 TURB NTU 4 0 3+60 5+00 4,37 0. 6B 

80 TRUCOLOR UNIT 2 0 10.00 1f5.00 12+50 :·L:':i4 

81. AF'f'CCJLCJR UNIT 2 0 30.00 4~"'i.OO 37 .!'.'iO to. 6:1. 

n) CONf.t-·LAB UMHO 4 0 140.00 190.00 165.0() ~!.O, 82 

299 {10 MG/L 4 0 7+40 10.20 e. n:; l.14 

310 BO[I ( 5) MG/L 4 0 3.67 5.26 4. 40 0. 6!3 

340 T-COD MG/L 3 0 12.40 28.50 18+30 8+87 

401 F'H-GRAB PH 4 0 6+70 7 +~-JO 7 + 0:3 0.34 

41() OH-CAC03 MG/L 4 0 50.0() 67+00 ~7i5 + 88 7.60 

440 HC0'3-ION MG/L 1 0 56+00 56.00 56+00 o.oo 
50() TR MG/l. :~ 0 135.0() 1.7:~.60 150+67 19. !':i7 

51~j TFR<TDS> MG/L 3 0 125.00 164.8() 141+93 20.55 

530 TNFR<SS> MG/L 4 0 a.oo 11.40 9.45 1+56 

610 NH3-N MG/L 4 0 0.37 0.82 0+54 0.20 

625 TKN-N MG/L 4 0 2.43 3.45 2+84 ().46 

630 N02N03-N MG/L 4 0 1.37 2.20 1.s2 0+34 

665 TF'04-P MG/L 4 0 0.30 1.45 0+79 0.56 

680 TOC MG/L 4 0 3.00 16+00 7+65 5.83 

720 TCYANir•E MG/L 3 0 0.02 0.03 0.02 0.01 

745 T-S COMP MG/L 2 1 0.04 0.04 0.04 o.oo 
940 CHLORIDE MG/L 4 0 10+30 14.64 12+32 1+78 

951 T-F<-> HG/L 2 0 0+07 0.12 0 .10 0+04 



UNIFIED SEWERAGE AGENCY 
WATER CWALITY LABORATORY 
DATA STATISTICS 1JAN77 TO 31DEC77 
TUALATINR-HWY 212 BR 

;!O·-,JIJL. ·-79 PAGE 2 

RANGE STANDARD 
PAl~AMETE:R UNITS NUM ZEROS MIN MAX MEAN IIEVIATION 

1002 T··A~l MG/L 4 2 o.oo 0.02 0.01 0.01 

:1.007 T-·BA MG/L ~~ 3 o.oo o.oo o.oo o.oo 
102~! T-B MG/L 1 0 0.27 0.27 0.27 o.oo 
1027 T·-C[I MG/L 4 4 o.oo o.oo o.oo o.oo 
1034 T-CR MG/L 4 4 o.oo o.oo o.oo o.oo 
1.042 r .. -cu MG/L 4 4 o.oo o.oo o.oo o.oo 
1045 T .... FE MG/L 4 0 0.19 0+47 0+31 0 .12 

1.05:l T-F'f.I MG/L 4 4 o.oo o.oo o.oo o.oo 
10!55 T-MN MG/L 4 0 0. 10 0. :l 9 0 .14 0.04 

1092 T-ZN MG/L 4 2 0.02 0.03 0.03 0.01 

1:l02 T-SN MG/L. 1 1 o.oo o.oo o.oo o.oo 
3:l40() ATP IJG/L. 3 0 1.83 4. :LO 2.65 1.26 

~?!1 :50::~ TCJT· .. ·CCJLI /10() 4 0 400.00 700.00 !:'i50. 00 173.~1 

~:H6l6 FEC .. ·COl..J: I :L 00 4 0 ~?.O. 00 70+00 ~59. ·75 21+30 

::'i()060 CL<2>RES MG/L 3 3 o.oo o.oo o.oo o.oo 



?ERR 5 INPUT CONVERSION ERROR 
IN ROUTINE •.MAIN.• LINE 37 

UNIFIEII SEWERAGE AGENCY 
WATER CWALITY LA£10RATORY 
IIATA STATISTICS 1JAN77 TO 
FANNO CREEi\ 

23-JUL-79 

RANGE 
PAl;:AMETE:R UNITS NUM ZEROS MIN MAX 

10 TEMP-C DEG 1 0 17.00 17.00 

76 TURB NTU 1 0 4.80 4.80 

84 TRUCOLOR UNIT 1 0 15+00 15.00 

85 APPCOLOR UNIT 1 0 2~i. ()0 2!:'1. 00 

95 COND/CM UMHO 1 0 260.00 260.00 

299 [IQ MG/L 1 0 5.5() 5+50 

310 BOD<5) MG/l.. 1 0 2.14 2.14 

340 T-COD-HI MG/L 1 0 13.60 13.60 

401 f'H-Gf~AB PH 1 0 7+30 7.30 

41() OH-·CAC03 MG/l.. 1 0 114.00 11.4.00 

500 TR MG/L 1 0 215.00 215.00 

515 TFR MG/L 1 0 209.00 209.00 

530 TNFR MG/L 1 0 s.oo s.oo 
610 NH3-N MG/L 1 0 0+24 0.24 

625 TKN-N MG/L 1 0 1.68 1.68 

630 N02N03-N MG/L 1 0 1.02 1.02 

665 TP04-F' MG/L 1 0 0.82 0+82 

680 roe MG/L 1 0 4.00 4.oo 
720 TC YAN IDE MG/L 1 0 0.02 0.02 

940 CHLORIDE MG/L 1 0 15.50 15.50 

1002 T-AS MG/L 1 1 o.oo o.oo 
1007 T-BAfUUM MG/L 1 1 o.oo o.oo 
1027 T-CD MG/L 1 1 o.oo o.oo 
1034 T-CR MG/L 1 1 o.oo o.oo 

0i<-
31IIEC77 

PAGE 1 

STANDARD 
MEAN {1£1.l I I'\ TI ON 

17.00 (). 00 

4.90 o.oo 
15.00 0. 0() 

25.00 o.oo 
260+00 (). 00 

5+50 o.oo 
2+14 o.oo 

13.60 o.oo 
7+30 o.oo 

114. 00 o.oo 
215.00 o.oo 
209.00 o.oo 

5+00 o.oo 
0.24 o.oo 
1.68 o.oo 
1.02 o.oo 
0.82 o.oo 
4+00 o.oo 
0.02 o.oo 

15+50 o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 



• 

UNIFIErr SEWERAGE AGENCY 
WATER QUALITY LABORATORY 
flATA STATISTICS 1JAN77 TO 31flEC77 
FANNO CREEK 

23-JUL-79 F'AGE 2 

RANGE STANDARD 
PAF<AMETER UNITS NUM ZEROS MIN MAX MEAN flEVIATION 

1045 T-FE MG/L. 1 0 o.7o 0.70 o.7o o.oo 

1051 T ·-·F'B MG/L 1 1 o.oo o.oo o.oo o.oo 

1055 T-MN MG/L 1 0 0+27 0+27 0.27 o.oo 

1092 T-ZN MG/L 1 1 o.oo o.oo o.oo o.oo 

31503 TOT-COLI /100 1 0 1600.00 1600.00 1600.00 o.oo 

:.:H616 FEC-CC)LI /100 1 0 430.00 430.00 430.00 o.oo 

!;i0()60 CL(2) MG/L 1 1 o.oo o.oo o.oo o.oo 



t"" 
UNIFIED SEWERAGE AGENCY p 
WAl'ER QUALITY LABORATORY 
DATA STATISTICS 1JAN76 TO 31IIEC76 
TUALATIN R-HWY 99W BR 

~! 3·-JUL-79 PAGE 1 

RANGE STANDARD 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C IIEG 2 0 10.50 17+50 14.00 4+95 

76 TURB NTU 2 0 4.25 6.70 5+47 1+ 73 

95 CONil/CM UMHO 2 0 100.00 101+00 100.50 0+71 

299 DO MG/L 2 0 6+60 6.80 6+70 0.14 

310 BODC5) MG/L 2 0 1.13 1+26 1.20 0+09 

401 PH-GRAB F'H 2 0 6+94 7.20 7.07 o.1s 

410 OH-CAC03 MG/L 2 0 42+44 48.00 45.22 3.93 

500 TR MG/L 2 0 110. 80 117.00 113.90 4+38 

53() TNFR MG/L 2 0 7.40 14.60 11.00 5.09 

610 NH3-N MG/L 2 0 o.oe 0.26 0.17 0.12 

620 N03-N MG/L 2 0 o.so 0.95 o.se 0.11 

665 TF'04-F' MG/L 1 0 0.12 0.12 0.12 o.oo 
929 T-NA MG/L 2 0 3+00 4.45 3.72 1+03 

1.?37 T·-K MG/L 2 0 2.90 2.99 2+95 0+06 

940 CHLORIDE MG/L 2 0 7.16 9+62 8+39 1.74 

!_?45 S04 MG/L 2 0 4.43 4.49 4+45 0+04 

:-uso;3 TOT-·COLI /100 2 0 330+00 1200.00 765.00 615.19 

:H616 F"EC-COLI /100 2 0 22.00 68.00 45.00 32.53 

!5()060 Cl.<2> MG/L 2 1 0.20 0.20 0.20 o.oo 
70507 OF'04-f' MG/L 2 0 0.10 0.39 0.24 0+20 



UNIFIEII SEWERAGE AGENCY 
() 1.t... 

WATER QUALITY LABORATORY 
IIATA STATISTICS 1JAN76 TO 31ItEC76 
TUALATIN R-HWY 212 BR 

:,!3-JUL-79 PAGE 1 

RANGE STANtrARD 
f>ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 2 0 11.50 19.00 14.75 4.60 

'76 TURB NTU 2 0 6.00 7.50 6.75 1.06 

95 CONil/CM UMHO 2 0 118.00 128.00 123.00 7.07 

299 DO MG/L 2 0 7.80 11.60 9.70 2.69 

310 BOit<5> MG/L 2 0 2.15 2.36 2+26 0.15 

401 f'H-GRAB PH 1 0 7.19 7.19 7.19 o.oo 
410 OH-CAC03 MG/L 1 0 45.54 45.54 45.ei4 o.oo 
500 TR MG/L 2 0 127.00 132.20 129.60 3.68 

530 TNFR MG/L 2 0 5.70 9.30 7.50 2.55 

610 NH3-N MG/L 2 0 0.29 0.61 0.45 0.23 

620 N03-N MG/L 2 0 1.45 1.94 1. 70 0.35 

665 TP04-f' MG/L 1 0 0.23 0.23 0+23 o.oo 
<;>2<J T-NA MG/L 2 0 3+25 5.40 4.33 1+52 

937 T-K MG/L 2 0 3+40 3+67 3.54 0.19 

940 CHLORIItE MG/L 2 0 10.10 11+65 10.88 1.10 

945 S04 MG/L 1 0 s.22 5+22 s.22 o.oo 
31503 TOT-COLI /100 2 0 2400+00 5700.00 4050.00 2333.45 

~i1616 FEC-COLI /100 2 0 40.00 180.00 110.00 98.'19 

~)0060 CL(2) MG/L 2 2 o.oo o.oo o.oo o.oo 
70507 OP04-P MG/L 2 0 0.22 0.60 0.41 0.27 



UNIFIE[I SEWERAGE AGENCY 6)1.::... 

WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN75 TO 31DEC75 
TUALATIN R-HWY 212 BR 

:~4-JUL-79 F'AGE 1 

RANGE STAN[IAFrn 
F'Al~AMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 5 0 16+50 21.00 19.30 1. 72 

60 FLOW MGD 5 0 87.19 212.00 141.32 46.63 

299 [10 MG/L 5 0 7+20 10.20 8.62 1+15 

310 BOD(5) MG/L 4 0 2.05 4.95 2+94 1+35 

340 T-COI:t--HI MG/L 5 0 7.56 17.50 10+79 ~L97 

401 F'H-GFMB F'H 5 0 6.95 7.40 7.13 0.18 

410 OH-CAC03 MG/L 5 0 36.40 46.00 41.52 3.41 

530 TN Ff< MG/L 5 0 7.90 11.50 10.12 1.60 

605 OF<G-N MG/L 5 0 0+59 o.79 0+69 o.os 

6l.O NH3-N MG/L 5 4 o.ss o.58 0.58 o.oo 

615 N02-N MG/L 5 1 0.02 0.05 0.03 0.01 

620 N03-N MG/L 5 1 o.67 6.20 2 .10 2.74 

665 TF'04-F' MG/L 5 0 0+40 0.56 0.46 0.07 

740 803 MG/L 5 0 1.00 1+50 1.10 0.22 

745 T-S<-2> MG/L 5 1 0+04 0.16 0.11 0.05 

940 CHLORIIIE MG/L 5 0 7+07 9.98 e.21 1.13 

945 S04 MG/L 5 0 4.74 a.20 6+06 1.39 

~U503 TOT-COLI /100 2 0 5900.00 6800.00 6350.00 636.40 

31616 FEC-COLI /100 2 0 30.00 60.00 45+00 21.21 

70509 H+/CAC03 HG/L 5 0 2+60 8+57 5+06 2.27 



UNIFIEII SEWERAGE AGENCY 
WATER CWAL.ITY LABORATORY 
IIATA STATISTICS 1JAN75 TO 31DEC75 
FANNO CREEK 

;~3·-JUL-79 f'AGE 1 

RANGE STANIIARD 
F=•ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C IIEG 4 0 17.00 19.00 18.00 0.92 

60 FLOW MGit 3 0 5.36 7.30 6.01 1.12 

299 [10 MG/L 4 0 2.80 3.90 3.44 0.46 

310 BOD(5) MG/L 3 0 4.55 6.40 5+72 1.02 

340 T-COD-HI MG/L 4 0 25.18 44+44 32.92 8+33 

401 PH-GRAB f!'H 4 0 7.01 7 .16 7 .10 0.06 

410 OH···CAC03 MG/L 4 0 87.80 113.60 104.13 11+85 

530 TN Ff~ MG/L 4 0 3.54 26.30 11.43 10.14 

605 OFW-N MG/L 4 0 10.92 14.41 12.32 1.60 

610 NH3-N MG/L 4 0 o.41 14.00 8.36 5+78 

615 N02-N MG/L 4 0 0.26 0.33 0.29 0.03 

620 N03-N MG/L 4 4 o.oo o.oo o.oo o.oo 

665 TF'04-F' MG/L 4 0 2.65 7.85 5.53 2 .19 

740 S03 MG/L 4 1 o.9o 1.so 1.30 0.35 

745 T-S(-2) MG/L 4 1 0+08 0.16 0.12 0.04 

940 CHLORIItE HG/L 4 0 21.50 34.40 30.72 6 .19 

945 S04 HG/L 4 0 16.30 25.50 19+73 4.00 

31503 TOT-COLI /100 1 0 910000.00 910000+00 910000.00 o.oo 

31616 FEC-COLI /100 1 0 7100.00 7100.00 7100.00 o.oo 

70509 Ht/CAC03 MG/L 4 0 15.40 21.00 17+68 2.68 



,/ 
UNIFIED SEWERAGE AGENCY o'" 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 31DEC74 
TUALATIN R-ELSNER RD BR 

23-JUL-79 PAGE 1 

RANGE STANDARD 
F•ARAMETER UNITS NUM ZEROS HIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 2 0 19.00 19.00 19.00 o.oo 

299 DO MG/L 2 0 7.80 10.00 8.90 1.56 

310 BOD<5> MG/L 2 0 4.18 7.89 6.03 2.62 

340 T-COI•-HI MG/L 2 0 12.56 25.02 18.79 8.81 

401 PH-GRAB F'H 2 0 7.70 7.70 7.70 o.oo 

410 OH-CAC03 MG/L 2 0 44.00 51.00 47.50 4.95 

530 TNFR MG/L 2 0 12.es 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 o.oo o.oo o.oo o.oo 

615 N02-N MG/L 2 1 0.04 0.04 0.04 o.oo 

620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 

665 TF'04-P MG/L 2 1 0.40 0.40 0.40 o.oo 

740 S03 MG/L 2 0 1.00 1.00 1.00 o.oo 

745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 

945 904 MG/L 2 0 10.so 10.so 10.so o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000.00 6000.00 o.oo 

316'79 FEC-STRP /100 1 0 20.00 20.00 20.00 o.oo 

70509 H+/CAC03 HG/L 2 0 2.so J.oo 2.75 0.35 



• 
,/ 

UNIFIEII SEWERAGE AGENCY D'-
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 31DEC74 
TUALATIN R-ELSNER RD BR 

23-JUL-79 PAGE 1 

RANGE STANDARD 
1=·ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 2 0 19.00 19.00 19.00 o.oo 

299 DO MG/L 2 0 7.80 10.00 8+90 1.56 

310 BOI:t< 5 > MG/L 2 0 4+18 7.89 6.03 2.62 

340 T-COD-HI MG/L 2 0 12.56 25.02 18.79 8.81 

401 PH-GRAB PH 2 0 7.70 7+70 7.70 o.oo 

410 OH-CAC03 MG/L 2 0 44.00 51.00 47+50 4.95 

530 TNFR MG/L 2 0 12.05 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 o.oo o.oo o.oo o.oo 

615 N02-N MG/L 2 1 0+04 0.04 0.04 o.oo 

620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 

665 TP04-F' MG/L 2 1 0.40 0.40 0.40 o.oo 

740 503 MG/L 2 0 1.00 1+00 1.00 o.oo 

745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 

945 S04 MG/L 2 0 10.so 10.50 10.so o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000.00 6000.00 o.oo 

31679 FEC-STRF' /100 1 0 20.00 20.00 20.00 o.oo 

70509 H+/CAC03 MG/L 2 0 2.so 3.oo 2.75 0.35 



ii 
UNIFIED SEWERAGE AGENCY V'-
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 31DEC74 
TUALATIN R-ELSNER RD BR 

23-JUL-79 F'AGE 1 

RANGE STANDARD 
1=·ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 2 0 19.00 19+00 19.00 o.oo 

299 DO MG/L 2 0 7.80 10.00 8.90 1.56 

310 BOii < 5 > MG/L 2 0 4.18 7.89 6.03 2.62 

340 T-COD-HI MG/L 2 0 12.56 25.02 18+79 8.81 

401 F'H-GRAB F'H 2 0 7.70 7.70 7.70 o.oo 
410 OH-CAC03 MG/L 2 0 44.00 s1.oo 47.50 4.95 

530 TNFR MG/L 2 0 12.85 14.70 13.79 1.31 

605 ORG-N MG/L 2 0 0.43 o.76 0.60 0.23 

610 NH3-N MG/L 2 2 o.oo o.oo o.oo o.oo 

615 N02-N MG/L 2 1 0.04 0.04 0.04 o.oo 

620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 

665 TF'04-F' MG/L 2 1 0.40 0.40 0.40 o.oo 

740 903 MG/L 2 0 1.00 1.00 1.00 o.oo 

745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 

945 S04 MG/L 2 0 10.50 10.50 10.so o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000+00 6000.00 o.oo 

31679 FEC-STRF' /100 1 0 20.00 20.00 20.00 o.oo 

70509 H+/CAC03 MG/L 2 0 2.so 3.00 2.75 0.35 



i/ 
UNIFIEr1 SEWERAGE AGENCY D" 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 3HIEC74 
TUALATIN R-ELSNER RD BR 

23-JUL-79 PAGE 1 

RANGE STANDARD 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMP-C r1EG 2 0 19.00 19.00 19.00 o.oo 
299 DO MG/L 2 0 7.80 10.00 8.90 1.56 

310 aor1<5> MG/L 2 0 4.18 7.89 6.03 2.62 

340 T-COD-·HI MG/L 2 0 12.56 25.02 18.79 8.81 

401 PH-GRAB PH 2 0 7.70 7+70 7.70 o.oo 
410 OH-CAC03 MG/L 2 0 44.00 51.00 47.50 4.95 

530 TNFR 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 o.oo o.oo o.oo o.oo 
615 N02-N MG/L 2 1 0.04 0.04 0+04 o.oo 
620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 
665 TF'04-f' MG/L 2 1 0+40 0.40 0.40 o.oo 
740 503 MG/L 2 0 1.00 1.00 1.00 o.oo 
745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 
945 S04 MG/L 2 0 10.so 10.50 10.50 o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000.00 6000.00 o.oo 
31679 FEC-STRF' /100 1 0 20.00 20.00 20.00 o.oo 
70309 H+/CACOJ HG/L 2 0 2.50 J.oo 2.75 0.35 



,/ 
UNIFIED SEWERAGE AGENCY 0\. 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 31DEC74 
TUALATIN R-ELSNER RD BR 

23-JUL-79 PAGE 1 

RANGE STANDARD 
1=·ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 2 0 19.00 19.00 19.00 o.oo 

299 DO MG/L 2 0 7.80 10.00 8.90 1.56 

310 BOD<5> MG/L 2 0 4.18 7.89 6.03 2·.62 

340 T-COD-HI MG/L 2 0 12.56 25.02 18+79 8.81 

401 PH-GRAB PH 2 0 7.70 7.70 7.70 o.oo 

410 OH-CAC03 MG/L 2 0 44.00 51.00 47.50 4.95 

530 TNFR MG/L 2 0 12.ss 14~70 13.78 1.31 

605 ORG-N MG/L 2 0 0.43 o.76 0.60 0.23 

610 NH3-N MG/L 2 2 o.oo o.oo o.oo o.oo 

615 N02-N MG/L 2 1 0.04 0.04 0.04 o.oo 

620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 

665 TP04-P MG/L 2 1 0.40 0.40 0.40 o.oo 

740 503 MG/L 2 0 1.00 1.00 1.00 o.oo 

745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 

945 S04 MG/L 2 0 10+50 10.50 10.50 o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000.00 6000.00 o.oo 

31679 FEC-STRF' /100 1 0 20.00 20.00 20.00 o.oo 

70509 H+/CAC03 MG/L 2 0 2.so 3.00 2+75 0.35 



i/ 
UNIFI Et• SEWERAGE AGENCY D'-
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 31DEC74 
TUALATIN R-ELSNER RD BR 

23-JUL-79 PAGE 1 

RANGE STANt1ARD 
t=·ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 2 0 19.00 19.00 19.00 o.oo 

299 DO MG/L 2 0 7.80 10.00 8.90 1.56 

310 BOD<S> MG/L 2 0 4.18 7.89 6.03 2.62 

340 T-COI1-HI MG/L 2 0 12.56 25.02 18.79 8.81 

401 f•H-GRAB PH 2 0 7.70 7.70 7.70 o.oo 

410 OH-CAC03 MG/L 2 0 44.00 51.00 47.50 4.95 

530 TNFR 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 o.oo o.oo o.oo o.oo 

615 N02-N MG/L 2 1 0.04 0.04 0.04 o.oo 

620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 

665 Tf'04-f' MG/L 2 1 0.40 0.40 0.40 o.oo 

740 503 MG/L 2 0 1.00 1.00 1.00 o.oo 

745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 

945 504 MG/L 2 0 10.so 10.50 10.50 o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000.00 6000.00 o.oo 

31679 FEC-STRF' /100 1 0 20.00 20.00 20.00 o.oo 

70509 H+/CAC03 MG/L 2 0 2.so 3.oo 2.75 0.35 

I 



I 

ii 
UNIFIED SEWERAGE AGENCY f)'-
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 31DEC74 
TUALATIN R-ELSNER RD BR 

23-JUL-79 F'AGE 1 

RANGE STANDARD 
1=·ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C DEG 2 0 19.00 19.00 19.00 o.oo 
299 IIO MG/L 2 0 7.80 10.00 8.90 1.56 

310 BOii( 5 > MG/L 2 0 4.18 7.89 6.03 2.62 

340 T-COI•-HI MG/L 2 0 12.56 25.02 18.79 8.81 

401 f'H-GRAB PH 2 0 7.70 7.70 7.70 o.oo 
410 OH-CAC03 MG/L 2 0 44.00 51.00 47.50 4.95 

530 TNFR MG/L 2 0 12.es 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 o.oo o.oo o.oo o.oo 
615 N02-N MG/L 2 1 0.04 0.04 0.04 o.oo 
620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 
665 TF'04-F' MG/L 2 1 0.40 0.40 0.40 o.oo 
740 S03 MG/L 2 0 1.00 1.00 1.00 o.oo 
745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 
945 S04 MG/L 2 0 10.50 10.50 10.50 o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000.00 6000.00 o.oo 
31679 FEC-STRf' /100 1 0 20.00 20.00 20.00 o.oo 
70~09 H+/CAC03 HG/L 2 0 2.50 J.oo 2.75 o.Js 



,/ 
UNIFIED SEWERAGE AGENCY o" 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN74 TO 31DEC74 
TUALATIN R-ELSNER RD BR 

~!3-JUL.-79 F'AGE 1 

RANGE STANDAF:I:I 
1=·ARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMP-C DEG 2 0 19.00 19.00 19.00 o.oo 

2c;i9 DO MG/L 2 0 7.80 10.00 8.90 1.56 

310 BOD(5) MG/L 2 0 4 .18 7.89 6.03 2+62 

340 T-CO[l··HI MG/L 2 0 12+56 25.02 18.79 8.81 

401 F'H-·GRAB PH 2 0 7.70 7.70 7.70 o.oo 

410 OH-CACO~~ MG/L 2 0 44.00 5:1 .• oo 47.50 4.95 

530 TNFR 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 o.oo o.oo o.oo o.oo 

615 N02-N MG/L 2 1 0.04 0+04 0.04 o.oo 

620 N03-N MG/L 1 1 o.oo o.oo o.oo o.oo 

665 TF'04-F' MG/L 2 1 0+40 0.40 0.40 o.oo 

740 S03 MG/L 2 0 1.00 1.00 1.00 o.oo 

745 T-S<-2> MG/L 1 0 0.12 0.12 0.12 o.oo 

945 S04 MG/L 2 0 10.50 10.so 10.50 o.oo 

31503 TOT-COLI /100 1 0 6000.00 6000.00 6000.00 o.oo 

31679 FEC-STRF' /100 1 0 20.00 20.00 20.00 o.oo 

70509 H+/CAC03 MG/L 2 0 2.50 3.oo 2.75 0.35 



r 
UNIFIED SEWERAGE AGENCY tY cc-WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN73 TO 31[tEC73 
TUALATIN R-ELSNER RD BR 

~!3·-JUL-79 PAGE 1 

RANGE STANI:tAF~I:I 

PAl,AMETEI\ UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMP-C DEG 4 0 17.00 19.00 18.13 1. 0:3 

2<n [10 MG/L.. 4 0 4.85 10.20 8.49 2.47 

310 £10[1(5) MG/L 4 0 1.90 23.80 10.29 9.58 

340 T·-CO[r-HI MG/L 4 0 11.45 30.90 23+10 9.51 

401 f'H-GFrnB f'H 4 0 6.80 7.60 7+28 0.36 

410 Ol+-CAC03 MG/L 2 0 54.00 74.20 64.10 14.28 

~530 TNFF~ MG/L 4 0 7.90 77.30 27.35 33.36 

605 ORG-N MG/L 4 0 0.14 1. 78 1+13 0.70 

610 NH3··N MG/L 4 1 0.25 0.63 0.45 0 + 19 

615 N02-N MG/L 2 0 0+72 1.10 0+91 0.27 

620 N03-·N MG/L 2 1 0.11 0.11 0.11 o.oo 
740 803 MG/L 2 0 2.00 6+60 4+30 3.25 

745 T-S(-2) MG/L 2 2 o.oo o.oo o.oo o.oo 
945 804 MG/L 4 0 9+00 17.50 14 • .25 3.80 

1034 T-CF~ MG/L 1 1 o.oo o.oo o.oo o.oo 
31503 TOT-COLI 1100 4 0 10000.00 530000.00 164500.00 246717.80 

31616 FEC-COLI /100 1 0 10.00 10.00 10.00 o.oo 
31679 FEC-STRF' /100 3 0 6.00 340.00 125.33 186.29 

~)0060 CLC2) MG/L 2 2 o.oo o.oo o.oo o.oo 
70509 H+ICAC03 MG/L 2 0 2.00 4.00 3.oo 1.41 



I 

UNIFIED SEWERAGE AGENCY ,9 t<. 
WATER QUALITY LABORATORY 
DATA STATISTICS 1JAN73 TO 31DEC73 
TUALATIN R-TUALATIN PARK 

~!3-JUL-79 PAGE 1 

RANC?E STANDf.lfrn 
PARAMETER UNITS NUM ZEROS MIN MAX MEAN DEVIATION 

10 TEMF'-C IIEG 3 0 18.00 19+00 18+67 0. 5f3 

299 [10 MG/L 3 0 5+90 10+70 7+53 2.74 

310 B0[1(5) MG/L 3 0 5+70 5.85 5.75 0.09 

340 T-COD-HI MG/L 3 0 17.30 26+96 21+19 5 .10 

401 F'H-Gf<AB F'H 3 0 7+20 7.40 7+27 ().1~~ 

410 OH-CAC03 MG/L 2 0 64.00 83+60 73.80 13+86 

530 TNFR MG/L 3 0 7+10 18+30 11+63 5.90 

605 ORG-N MG/L 3 0 1+35 1.51 1+41 0+09 

610 NH3-N MG/L 3 0 0+23 4+06 1. 8() 2.00 

615 N02-N MG/L 2 1 1.10 1.10 1.10 o.oo 
620 N03-N MG/L 2 0 0+34 0.37 0+36 0.02 

740 S03 MG/L 2 0 1+50 6+60 4.05 3+61 

745 T-S(-2) MG/L 2 1 o.os o.oe o.os o.oo 
945 S04 MG/L 3 0 9.50 20+50 14.33 5+62 

31503 TOT-COLI /100 3 0 10400+00 33000.00 23800.00 11870 +98 

31616 FEC-COLI /100 1 0 16+00 16.00 16.00 o.oo 
~-11679 FEC-STRF' /100 2 0 130+00 200.00 165.00 49.50 

50060 CL<2> MG/L 2 1 0.20 0.20 0.20 o.oo 
70509 H+ICAC03 MG/L 2 0 4+00 6+00 s.oo 1+41 



APPENDIX E 

PA.'RTIAL LIST OF SANITARY I,ANDFILI, 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 
Al lied Chemical 
Volusia County 
Allied Chemical 
Metropolitan District of 

Hong Kong 
Warren County Solid 

Waste Authority 
Grunderville Landfill 

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 

Puhl ic works 
Toms River Chemical Corp. 
Kinsley Landfill, Inc. 
Dept. of Public Works 

Clallam County 

E-1 

Location 

Romeo MI 

Kentucky 
Patchogue NY 
St. Gabriel LA 
Merrimack NH 
Roslyn NY 
Milford CT 
Waterbury VT 
West Point NY 
Jamesville NY 
Deland FL 
B:opewell VA 
The New Territories, 

Hong Kong 

P.leasantownship 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 

in mils 

20 PVC 

30 CPE 
20 PVC 
20 PVC 
15 PVC 
20 PVC 
20 PVC 
20 PVC 
30 PVC 
20 PVC 
20 PVC 
20 PVC 

20 l?VC 

20 PVC 
20 PVC 
20 PVC 
20 PVC 
20 PVC 
20 PVC 
20 PVC 

20 PVC 
20 PVC 

20 PVC 
20 PVC 
20 PVC 

20 PVC 




