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City of Stanfield: Source Water Assessment Report

Summary

The Source Water Assessment Program, mandated by the 1996 Amendments to the Safe
Drinking Water Act, requires that states provide the information needed by public water systems
to develop drinking water protection plans if they choose. The information that is provided
includes the identification of the area most critical to maintaining safe drinking water, i.e., the
Drinking Water Protection Area, an inventory of potential sources of contaminants within the
Drinking Water Protection Area, and an assessment of the relative threat that these potential
sources pose to the water system.

This report identifies the Drinking Water Protection Area for the City of Stanfield as the area at
the surface that overlies that part of the aquifer that supplies groundwater to the wells. The
Columbia River Basalt aquifer most likely supplies the drinking water to the system. Itisa
confined layered basalt aquifer with a water-bearing zones between 290 and 1161 feet below
the surface. The Main Well (#3) and the Emergency Well (#4) have construction logs which
are included in Appendix D.

The aquifer supplying the wells is considered highly sensitive based on the presence of
elevated nitrate and the lack of specific casing seal construction information for the primary
well. Thirty-three other wells occur in the section containing the system 's wells and do not
pose a significant risk to the system.

The primary intent of this inventory is to identify and locate significant potential sources of
contaminants of concern within the City of Stanfield’s drinking water protection area. The
inventory was conducted by reviewing applicable state and federal regulatory databases and
land use maps, interviewing persons knowledgeable of the area, and conducting a windshield
survey by driving through the drinking water protection area to field locate and verify as many
of the potential contaminant source activities as possible. It is important to remember the sites
and areas identified are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and
managed properly.

The delineated drinking water protection area for both of the wells is primarily occupied by
residential and commercial land uses within the City of Stanfield. Some irrigated cropland is
also present in the vicinity of Well #4 (located near Locust Street). A total of seven potential
contaminant sources were identified within in the two-year TOT zones for both wells and
include: a historic gas station, a RV Park, an abandoned well, the state highway, the railroad,
the high density housing areas, and areas with sewer lines in close proximity to the wells.
Eleven potential contaminant sources were identified in the area between the two-year TOT
and the ten-year TOT for both of the wells. Municipal/residential sources of potential



contamination include the City drywells for stormwater disposal, the sewage treatment plant, a
land application site, the city maintenance shop, the fire station, high-density residential
areas, and private wells in the residential areas. Other potential sources include a
manufacturing facility and irrigated crops. The transportation corridors (highway and
railroad) and residential areas extend from the two-year TOT into the five-year and ten-year
TOT zones. The potential contaminant sources all have relatively higher to moderate risk
rankings with the exception of the RV park and fire station, which present a lower risk to the
drinking water supply.

The size of the Drinking Water Protection Area is designed to approximate the next 10 years
of groundwater supply for the City of Stanfield. The two year time-of-travel zone shown on
the map is used as a conservative estimate of the survival time of some viruses in groundwater.
There are sources of virus present within the two year time-of-travel, and the source is
considered highly sensitive. Therefore, the drinking water source is susceptible to viral
contamination.

The costs associated with contaminated drinking water are high. Developing an approach to
protecting that resource will reduce the risks of a contamination event occurring. In this report,
we have summarized the local geology and well construction issues as they pertain to the quality
of your drinking water source. We have identified the area we believe to be most critical to
preserving your water quality (the Drinking Water Protection Area) and have identified potential
sources of contamination within that area. In addition, we provide you with recommendations,
i.e., BMPS, regarding the proper use and practices associated with those potential contamination
sources. We believe public awareness is a powerful tool for protecting drinking water. The
information in this report will help vou increase public awareness about the relationship between
land use activities and drinking water quality.



1. City of Stanfield: Source Water Assessment Report

1.1 Introduction and Overview

Traditionally, water systems have relied on proper water system management, water quality
monitoring and, if necessary, water treatment to ensure that the water they serve meets drinking
water standards. In spite of the best of these efforts, contamination of drinking water still occurs.
The costs, both tangible and intangible, to a water system contending with a contaminated water
supply are significant. At minimum, there is the cost of increased monitoring that will be
required to make certain that the water does not pose a significant health risk. At contaminant
concentrations exceeding a drinking water standard, the system may be dealing with the cost of
installing and maintaining treatment, the loss of the drinking water source, i.e., a well, and most
assuredly, a concerned and often frightened public.

Beginning with the 1986 Amendments to the Safe Drinking Water Act, an additional “barrier to
contamination” was recognized at the federal level. A shift from the “reactive” approach of
water freatment to a “proactive” approach of prevention began to take place. Although water
treatment may be necessary in some cases, it is much more cost effective to prevent the
contamination from happening in the furst place. The Oregon Department of Environmental
Quality (DEQ) and the Department of Human Services Drirking Water Program (DHS) recently
compared the estimated cost of prevention (less than $15 per resident) to the actual cost of
investigation and treatment (more than $1500 per resident) in a small Oregon community
impacted by a volatile organic contaminant that exceeded the drinking water standard.

Oregon has a Drinking Water Protection Program m place for groundwater systems, i.e., wells
and springs. In order to protect a drinking water resource, a water system must know where the
drinking water comes from, what potential sources of pollution exist and what level of threat
each presents to the system’s drinking water. Up until recently, the costs associated with
acquiring this information were the responsibility of the water system, a financial burden that
even the most proactive water systems found hard to meet. The 1996 Amendments to the Safe
Drinking Water Act lifted that burden from water systems by requiring that the states conduct
Source Water Assessments for the water systems within their respective boundaries. The
purpose of the Assessment is to provide the water systems with the information that they need to
develop a strategy to protect their source of drinking water if they choose.

As mandated by the 1996 Amendments, a Source Water Assessment consists of the following:
(1) the identification of the area that directly overlies that part of the aquifer supplying drinking
water to the well or spring, (2) an inventory of potential sources of contamination within that
area, and (3) the evaluation of the susceptibility of the water system to contamination from those
sources. Funding for assessments was provided to the states through the Act as part of the state’s
Drinking Water Revolving Loan Fund. '



The DEQ and DHS worked with a citizen’s advisory committee and with DHS’ Drinking Water
Advisory Commiittee to design a program that would meet the needs of Oregon’s public water
systems. The Environmental Protection Agency (EPA) has certified that Oregon’s plan meets the
requirements of the Safe Drinking Water Act. Within the program, DHS has the responsibility of
working with groundwater systems and the DEQ works with surface water systems and conducts
potential contaminant inventories.

Within this report, you will find general descriptions of the various elements of the Source Water
Assessment Program, as well as specific information identifying the source of your water system
and an inventory of the potential threats to your drinking water quality. Although developing a
Drinking Water Protection Plan is voluntary in Oregon, it is hoped that the information provided
in the Source Water Assessment Report will be used as a basis for reducing the risk of
contamination to your source. Later in this report, you will be given some specific
recommendations on how to accomplish this risk reduction for your system. The bulk of these
recommendations center on an Drinking Water Protection Plan. providing information to those
residences, agricultural operations and businesses, etc., that live or operate within the identified
area.

Additional assessment analysis will be made available to you should you decided to proceed with
the development of a drinking water protection plan. . This analysis will include a more in-depth
description of the local hydrogeology as well as the susceptibility of the drinking water source to
the potential contaminant sources identified through the inventory process.

1.2 Groundwater Basics

In order to protect a groundwater source of drinking water, it is nunportant to understand how the
groundwater system works, e.g., where groundwater comes from, how it occurs in the subsurface,
how it moves and how it can become contaminated. Included in this report is as Fact Sheet about
groundwater that you can use to help increase the awareness of others regarding groundwater (see
Appendix G) and its susceptibility to contamination.

When a well is drilled, the driller passes through a distance of soil, sediments and/or bedrock in
which all the open spaces between the soil and sediment particles and in the fractures of the
bedrock are filled with air. No water can be derived from this zone, referred to as the vadose
zone. If the driller continues, he or she will eventually encounter a depth in which all the open
spaces are filled with water. This is groundwater and we have just crossed the water table to
reach it. Groundwater, therefore, does not occur as underground rivers, pools or veins, rather it
simply occurs within the open spaces within the geologic material. We refer to any geologic
material that contains water and that can vield the water to a well as an aquifer. Aquifers can be
any geologic material, e.g., sand and gravel, porous lava flows, fractured bedrock, etc., that can
hold water and when drilled into will supply that water to the well.



S0 where does the groundwater in the aquifer come from? Groundwater is part of the hydrologic
cycle that controls the distribution of water on the surface of this planet. It is therefore linked to
other sources of water, notably surface water as streams, rivers and lakes. Virtually without
exception, the groundwater originates as precipitation at the surface that sinks through the soil
and percolates down to the water table. This is what makes groundwater vulnerable to
contamination. The water recharging the aquifer originates at the surface. The downward
percolating water has to pass through whatever is at the surface or just below it. As it does so,
the water can dissolved contaminants and carry them downward to the aquifer.

The direction and speed in which groundwater moves is controlled by the slope of the water
table, which has high areas and low areas just like the ground surface, and the permeability of the
aquifer. In general, groundwater moves at a velocity of inches to a few feet per day. The
pumping of a well can significantly influence the movement of groundwater by drawing down
the water table in its vicinity. This produces a “capture zone” that can draw groundwater in from
some distance away. We identify this distance during the delineation phase of the assessment.



2. Delineation of the Drinking Water Protection Area

The delineation of the Drinking Water Protection Area identifies the area on the surface that
directly overlies that part of the aquifer that supplies groundwater to the well, well field or spring.
The delineation exercise requires the use of site-specific information so that the area identified
reflects the hydraulic characteristics of the aquifer and the operation of the water system.

The level of hydrogeologic assessment performed during the delineation depends on the
population served, the presence of potentially interfering wells and the complexity of the local
hydrogeology. The delineation methods are described in the table and text below. The method
used for your delineation is indicated in Appendix E (Parameters Used in the Delineation
Model).

Population | Interfering Complex Delineation | Parameters
| Wells? Hydrogeology? Method Needed'
25-500 N N CFR Q.n,b
25-500 Y Y/N Enhanced CFR Qb K
501-3300 Y/N N Analytical Q,bnK.i
501-3300 Y/N Y Analytic or Q.bonKih
Numerical
3301-50,000 Y/N N Analytical Q,b,n,K,Lh
3301-50,000 Y/N Y Analytic or QbnKih
Numerical
50,000+ Y/N Y/N Numerical Q,b,K,i,h
Spring | NA Y/N Hydrogeologic Local
Mapping Geology

1. Q = pump rate; n = aquifer porosity; b = aquifer thickness; K = hydraulic conductivity
(permeability); i = gradient (slope of the water table); h = hydraulic head (elevation of the water
table). :

CFR: The calculated fixed radius method determines the volume of the aquifer that would be
needed to supply the system for next 15 years. The delineation is circular in shape, centered on
the well.

Enhanced CFR: If the water system has more than one well and there is a potential for
interference between the wells, a more sophisticated analytical method is used. Specifically, an



analytical model that allows well interference to be accommodated. As with the CFR, the next
15 years of groundwater are identified.

Analytical: Neijther the CFR or Enhanced CFR methods take mnto account the direction and rate
of groundwater flow. Analytical models incorporate the groundwater gradient into the
calculations. Because of the more site-specific nature of this model, only the next 10 years of
groundwater is identifted. For systems serving 501 to 3300 and not having complex boundanes,
the groundwater gradient is either taken from published reports or is estimated. For water
systems serving more than 3300, the gradient may be determined directly by field measurement.

Analytic or Numerical: These more sophisticated models allow for the incorporation of
complex boundaries such as streams and formation contacts, can be checked with local water
levels, and in the case of the numerical model, can incorporate variations in aquifer properties.

Specific information regarding the delineation of your systemn’s Drinking Water Protection Area
can be found in Appendix E.

2.1 Location of the Drinking Water Source

We have located your source(s) using a Trimble GeoExplorer I Global Positioning System
(GPS) unit. The data have been differentially corrected to remove some of the common
positioning errors. The location of the source(s), with the corresponding Drinking Water
Protection Area, has been placed in a Geographic Information System (GIS) layer and overlain
onto a U.S.G.S. 7.5 minute topographic map (NAD 1927 Datum) that is included within this
report.

The well was located using Trimble GeoExplorer I GPS unit. Data collection specifics include:

150 individual measurements,

linked to a minimum of four satellites, :

a PDOP of less than 6 (pertains to precision of measurement),
a signal to noise ratio of greater than 5

¥y ¥ v v

The raw data were subjected to differential correction using the PATHFINDER software. The
location data (WGS 1984 Datum) for your wells are as follows:

Well #3 (Main Source)
45° 46" 52.428" North Latitude
119° 13’ 06.457" West Longitude

Well #4 (Emergency Source)

45° 47' 16.843" North Latitude
119° 13'32.146" West Longitude
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2.2 Nature and Characteristics of the Aquifer

The aquifer supplying the drinking water for the City of Stanfield consists of layered
Columbia River Basalt with water bearing zones between 290 and 1161 feet below the
surface.

The aquifer supplying the wells is identified as the Columbia River Basalt Aquifer. It is overlain
by approximately 45 feet of ‘sand and gravel’ and 245 feet of ‘basalt’. The layered voleanic
Columbia Rivér Basalt Aquifer produces water from fractured inter-flow zones. The static water
Jevel (water level in the well when it is at rest, i.e. not being pumped) was reported by the driller
as approximately 290 feet below the surface. There are multiple water bearing zones, many of
which are at great depth. The layered basalt aquifer is a confined aquifer. The massive basalt
flow interiors immediately above the aquifer are likely to be of low permeability and probably
serves as a confining layers. The aquifer is considered to be a confined volcanic basalt flow
aquifer with a confining layer thickness of at least 245 feet.

2.3 Well Construction

The Main Well (#3) was originally drilled in 1959, and was later deepened in 1962 and 1964, and
was reconditioned in 1982. The diameter of the original hole is not known, but the well was
constructed with a 16-inch casing to 53 feet, and a 12-inch casing to 70 feet. The deepenings
consist of a 12-inch hole extending to a final depth of 776 feet. The exact details of the seal
construction are not included on the well construction log. The casing seal should be
constructed to provide protection from surface and near surface water from gaining access to the
well bore. The casing seal is not known to have been constructed properly. The open interval
extends from at least 70 feet to 776 feet, and it is in this intervals that the well draws the bulk of
its water. The construction report and Jogs for this well can be found in Appendix D.

The Emergency Well (#4) was originally drilled in 1978. The 16-inch borehole was drilled to a
depth of 157 feet, with a 12-inch hole extending to a final depth of 1161 fect. 12-inch steel
casing was installed to a depth of 157 feet, with a neat cement casing seal constructed to 157 feet
below the surface. The casing seal should be constructed to provide protection from surface and
near surface water from gaining access to the well bore. The casing seal has been constructed
properly. The open interval extends from at least 157 feet to 1161 feet, and it is in this intervals
that the well draws the bulk of its water. A construction report for this well can be found in
Appendix D.

2.4 Other Wells

Other wells proximity to the production well may pose a risk if their construction 1s inadequate
or has been compromised. Such wells may act as a conduit, providing access of shallow
potentially contaminated water to the well. The risk of this is assessed by evaluating the number
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and age of wells within the section containing the public water supply well. Well report records
indicate that there are thirty-three other wells within the section containing the system’s wells.
Nine of those wells were constructed before 1979. This leads to an Other Well score of 60, well
below the score of 400, which is regarded as significant risk to the water system.

Tt is possible that other wells exist within the section that were either drilled prior to when it
became a requirement to submit well reports (around 1960) or were illegally installed.

2.5 Monitoring History

Monitoring records at the Division of Human Resources - Drinking Water Program indicate that
nitrate has been detected within the system or at the source at 6 mg/L on 12/7/00. Nitrate is
cornumonly considered to indicate a pathway to surface and near surface contamination. Nitrate
concentrations are known to vary seasonally, with the lower concentrations occurring in the rainy
season as a result of dilution by recharging rainfall.

Positive total coliform detections have not been reported in at the source, but have been detected
in the distribution system. Coliform detections at the source may be indicative of a pathway to
near surface activities. It is important to confirm positive detections and the system must ensure
that coliform sampling is in compliance.

Sodium occurs at 71 mg/L (8/13/01), and is well above the 20 mg/L level where it is
recommended that area doctors be notified so that they can take this into account for their
patients on a reduced sodium diet.

2.6 Sensitivity Summary

The aquifer sensitivity for the system is summarized on the sensitivity summary sheet in the
appendix. If a criterion on the form is checked “No”, it implies that, based on our evaluation,
that criterion does not contribute significantly to the aquifer’s sensitivity. We have identified the
following criteria which we believe increase the aquifer’s sensitivity to contamination from the
surface.

2.6.1 Highly Sensitive Criteria

Since there is no specific seal construction information on the well log for the primary well (#3),
the exact underground construction of the well is unknown. It is not known if the casing seal is
composed of an appropriate material or if the seal extends to a depth that limits the potential for
contamination from the surface or shallow subsurface area from entering the well. The fact that
there is no specific casing seal construction information makes the aquifer highly sensitive.

Contributing to the sensitivity of the system is the fact that nitrate has been detected in the
aquifer at significant concentrations. This implies that there is a pathway for near surface

12



contaminants to reach the aquifer used by this system. Continued sampling must be
accomplished and monitored carefully to ensure that the nitrate levels are not increasing with
time. The elevated nitrate concentrations in the well indicate that the aquifer is highly
sensitive to potential contaminant sources at the surface or shallow subsurface.

2.6.2 Moderately Sensitive Criteria

The ages of the wells, originally constructed before 1978, also contribute to the sensitivity of the
system. Casing seals do deteriorate with time. The system is therefore considered to be
moderately sensitive to contamination from surface activities.

The estimated travel time for water crossing soils in the area from the surface under saturated
conditions is approximately 50 hours. For soils with travel times of less than 65 howrs, little
opportunity for degradation of a contaminant within the soil zone would occur for contaminants
such as nitrate. All of the soils fall into this category. On the sensitivity map in Appendix B,
patterns for soil sensitivity are shown. The entire DWPA is covered with high sensitivity soils.

13



3. Inventory of Potential Contaminant Sources

3.1 Methodology

The primary intent of an inventory is to identify and locate significant potential sources of any of
the contaminants of concern within the drinking water protection area. Significant sources of
contamination can be defined as any facility or activity that stores, uses, or produces the
contaminants of concern and has a sufficient likelihood of releasing such contaminants to the
environment at levels that could contribute significantly to the concentration of these
contaminants in the source waters of the public water supply. The inventory is a very valuable
tool for the local community in that it:

Provides information on the locations of potential contaminant sources, especially those that

present the greatest risks to the water supply,

Provides an effective means of educating the local public about potential problems, and

Provides a reliable basis for developing a local management plan to reduce the risks to the

water supply.

Inventories were focused primarily on the potential sources of contaminants regulated under the
federal Safe Drinking Water Act (SDWA). This includes contaminants with a maximum
contaminant level (MCL), contaminants regulated under the Surface Water Treatment Rule, and
the microorganism Cryptosporidium. The inventory was designed to identify several categories
of potential sources of contaminants including micro-organisms (i.e., viruses, Giardia lamblia,
Cryptosporidium, and bacteria); inorganic compounds (i.e., nitrates and metals); and organic
compounds (i.e., solvents, petroleum compounds and pesticides). Contaminants can reach a
water body (groundwater, tivers, lakes, etc.) from activities occurring on the land surface or
below it. Contaminant releases to water bodies can also occur on an area-wide basis or from a
single point source. R

It is advantageous to identify as many potential risks as possible within the drinking water
protection area during the inventory. It is important to retmember the sites and areas identified in
this section are only potential sources of contamination to the drinking water. Environmental
contamination is not likely to occur when contaminants are used and managed properly. Not all
of these inventoried activities pose actual high risks to your public water supply. The day-to-day
operating practices and environmental (contamination) awareness varies considerably from one
facility or land use activity to another.

When identifying potential risks to a public water supply, it is necessary to make “worst-case”
assumptions. This is important because it is the potential risk that we are attempting to
determine. The worst-case assumption that has to be made when considering potential risks to
water bodies is that the facility or activity is not employing good management practices or
pollution prevention. Also, assumptions are made about what sources are included in particular
types of land use. For example, it is assumed that rural residences associated with farming
operations have specific potential contamination sources such as fuel storage, chemical storage
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and mixing areas, and machinery repair shops. Any errors in these assumptions can be easily
corrected as the community moves beyond the assessment to develop a protection plan.

Past, current, and possible future potential sources of contaminants were identified through a
variety of methods and resources. In completing this inventory, DEQ used readily available
information including review of DEQ and other agencies’ databases of currently listed sites,
interviews with the public water system operator, and field observation as discussed below. In-
depth analysis or research was not completed to assess each specific facility’s compliance status
with local, state and/or federal programs or laws. Further, the inventory process did not include
an attempt to identify unique contamination risks at individual sites such as facilities (permitted
or not) that do not safely store potentially hazardous materials.

The process for completing the inventory for City of Stanfield’s drinking water protection area

included several steps, which are summarized as follows:

1. Relevant information as of March 2001 were collected from applicable state and federal
regulatory databases including the following lists:

¢ DEQ Environmental Cleanup Site Information System (ECSI) which includes the U.S. EPA
National Priorities List (NPL) and the U.S. EPA Comprehensive Environmental Response,
Compensation and Liability Information System (CERCLA) list;

* DEQ leaking underground storage tank (LUST) list;

e DEQ registered underground storage tank (UST) list;

» DEQ Source Information System (for water discharge permit sites including National
Pollutant Discharge Elimination System (NPDES) permits, Water Pollution Control Facility
(WPCF) permits, storm water discharge permits, and on-site sewage (septic) system permits);

¢ DEQ Active Solid Waste Disposal Permits list;

* DEQ Dry Cleaners list;

o State Fire Marshall Hazardous Material Handlers (HAZMAT) site list (information on
materials in a gas-form was not used since gaseous compounds rarely pose a threat to surface
water or groundwater);

e DEQ Underground Injection Control (UIC) list of facilities with registered underground
mjection control systems; and

e DEQ Hazardous Waste Management Information System (HWIMSY) list which includes
U.S. EPA Resource Conservation Recovery Act (RCRA) generators or notifiers and U.S.
EPA RCRA Treatment, Storage, and Disposal Facility (TSDF) Permits.

Because of the way various state and federal databases are set up, the specific location of listed

sites is not always given or accurate within the database. DEQ verified the presence and

approximate location of potential contaminant sources within the drinking water protection area
by consulting with local community members and/or by driving through the area (windshield
survey) as discussed below in subsequent inventory steps.

1. Public water system officials, or someone they designated as knowledgeable of the area, were

interviewed to identify potential sources that are not listed elsewhere in databases or on maps
and to assist in locating potential sources listed in the state and federal databases.
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2. A windshield survey was conducted by driving through the drinking water protection area to
field locate and verify as many as possible of the potential contaminant source activities. We
looked for potential contaminant sources within four general categories of land use:
residential/municipal, commercial/industrial, agricultural/forest, and other land uses (see
Appendix C, Table 1).

3. Relative risk levels of higher-, moderate-, or lower-risk were assigned to each potential
contaminant source based on the Oregon Source Water Assessment Plan (1999). A summary
of the types of potential contaminant sources and level of assigned risk is presented in
Appendix C, Table 1 (Summary of Potential Contaminant Sources by Land Use). The
comments section of Appendix C, Table 2 (Inventory Results- List of Potential Contaminant
Sources) provides justification for any modifications to the risk rating that may have resulted
from field observations that were different from what is typically expected for the specific
facility. For example, a “random dumpsite” is typically considered a moderate risk to
groundwater. However, if disposal of hazardous or toxic substances was observed during the
field visit, the risk rating may be modified to “higher”. Relative risk ratings are considered an
effective way for the water supply officials and community to prioritize management efforts
for the drinking water protection area. When the local water supply officials and community
“team” enhance the inventory for use in developing management options, further analysis
may need to be conducted to more closely evaluate the actual level of risk.

4. A final summary of the inventoried sources and the GIS base map were prepared and
included in this report.

Not all of the activities that are potential contaminant sources were inventoried in the entire
drinking water protection area. The inventory of sources of microorganisms such as bacteria,
viruses and cryptosporidium focused primarily on areas within the 2-year time-of-travel because
of limitations on survivability of the organism. Potential sources of microbes are highlighted on
Appendix C, Table 1. ' ‘

3.2 Resuits

The results of the inventory were analyzed in terms of current, past, and future land uses; their
time of travel (TOT) relationship to the well site; and their associated risk rating. In general, land
uses that are closest to the well and those with the highest risk rating pose the greatest threat to
your drinking water supply. Inventory results are summarized in Appendix C, Tables 1 and 2
and are shown on Figure 2.
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3.2.1 Within Two-Year Time of Travel

The delineated two-year time of travel zone for Well #3 (located near City Hall) is primarily
dominated by residential and commercial land uses within the City of Stanfield. The delineated
two-year time of travel zone for Well #4 (located near Locust Street) is primarily dominated by
residential land uses but also has some irrigated cropland surrounding the well. A total of seven
potential contaminant sources (Reference Numbers 2, 6, 7, 11, 12, 13, and 14 on Figure 2 and
Appendix C, Table 2) were identified in the two-year TOT zones. The potential contaminant
sources within the two-year TOT all have relatively higher to moderate risk rankings with the
exception of the RV Park, which presents a lower risk to the drinking water supply. The higher to
moderate risk sites include a historic gas station, an abandoned well, the state highway, the
railroad, the high density housing areas, and areas with sewer lines in close proximity to the
welis. Two of the potential contaminant sources have a high risk of transmitting micro-organisms
to the groundwater including the sewer lines and the RV Park.

3.2.2 Overview of Inventory Results within Five-Year and Ten-Year Time of
Travel

The delineated drinking water protection area between the two-year TOT and the ten-year TOT
for both of the wells is primarily occupied by residential and commercial Jand uses within the
City of Stanfield. Eleven potential contaminant sources were identified in this area, which are
detailed on Table 2 in Appendix C. Municipal/residential sources of potential contamination
include the City drywells for stormwater disposal, the sewage treatment plant, a land application
site, the city maintenance shop, the fire station, high-density residential areas, and private wells
in the residential areas. Other potential sources include a manufacturing facility and imgated
crops. The transportation corridors (highway and railroad) and residential areas are shown on
Figure 2 in the location nearest to the well (within the two-year TOT) but extend into the five-
year and ten-year TOT zones. The potential contaminant sources identified between the two-year
TOT and the ten-year TOT all have relatively higher to moderate risk rankings with the exception
of fire station, which presents a lower risk to the drinking water supply.

This review of the presence of potential contaminant sources within the City of Stanfield’s
drinking water protection area provides a quick look at the potential sources of contaminants that
could, if improperly managed, adversely impact the city’s drinking water source. Even very small
quantities of certain contarninants can significantly impact water bodies.
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4. Susceptibility of the Drinking Water Source

The final step in the Source Water Assessment is the susceptibility analysis, i.e., how vulnerable is the
drinking water source to potential contaminants at or near the surface. Whether or not a given drinking
water source is susceptible depends primarily on two issues: are there potential sources of contamination
within the Drinking Water Protection Area, and is the aquifer sensitive to contamination, i.e., is it likely
that a contaminant at the surface would migrate to the water table and into the well. The identification of
potential contaminant sources within the Drinking Water Protection Area was accomplished during the
inventory phase of the assessment. Aquifer sensitivity depends on a number of factors that can
collectively or individually allow the aquifer to become contaminated. These are described below and
are summarized in the Appendix F, Aquifer Sensitivity Summary.

4.1 Aquifer Sensitivity

Aquifer sensitivity refers to those factors, those characteristic of the aquifer and overlying -
materials, as well as those that are imposed upon the aquifer, e.g., well construction, that increase
the potential of contaminants from the surface gaining access to the aquifer.

4.1.1 Depth to the water-bearing zone

The shorter the distance downward to the water table, the greater the potential of a contaminant,
if released, to migrate to the aquifer. The depth to the aquifer supplying the City of Stanfield
wells is approximately 290 to 1161 feet. Shallow water bearing zones could be connected
hydraulicly to the deeper water-bearing zones if the wells are not adequately constructed.

4.1.2 Nature of the Aquifer

Aquifers are often classified as unconfined or confined. Unconfined aquifers are often shallow
and are not separated from the surface by a protective low-permeability layer. Confined aquifers
are often deeper and are overlain by a protective low-permeability layer. Unconfined aquifers are
more sensitive than confined aquifers. The aquifer here is considered confined and is
separated from the surface by a thick succession of massive basalt flow interiors.

4.1.3 Characteristics of the Aquifer

Adquifers that are highly permeable, i.e., gravels and boulders, sand and gravel without significant
clay layers, etc., or do not provide for natural filtration as water moves through them, i.e., are
fractured, are considerably more sensitive than other types of aquifers. The Columbia River
Basalt aquifer supplying the City of Stanfield consist of volcanic interflow zones and are
considered highly permeable.
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4.1.4 Characteristics of the Confining Layer

The thicker the confining unit the more likely it is to be persistent laterally and the more it retards
the movement of contaminants downward. Confining units consisting of plastic clay and
unfractured rock are much more protective than those consisting of silt. The confining layer for
the shallowest water-bearing zone within the aquifer is described in the well report as
having a thickness of at least 245 feet and consists of unfractured basalt.

4.1.5 Soil Types

Some types of soils are thinner and/or have higher permeability than others. We consider those
soils in which water could move through under saturated conditions in less than 65 hours as
being highly sensitive. Recognition of these soil types and their occurrence within the Drinking
Water Protection Area can indicate those parts of the Drinking Water Protection Area where
contamination is most likely to cross the soil zone. The bulk of the soil in the Drinking
Water Protection Area for the City of Stanfield wells are of high permeability (see Figure 2,
Appendix B).

4.1.6 Well Construction

When a well is drilled in soft or loose materials, a casing (steel or plastic pipe) is inserted to hold
the hole open during and after drilling. The casing does not in itself provide adequate protection
from contarninated shallow water gaining access to the well. Contaminated shallow water can
migrate to the casing and follow the casing directly down to the well. The real protection from
potentially contaminated shallow water is the casing seal. This seal is put in place by drilling a
hole that is at least four inches greater in diameter than the final casing. After the larger hole is
drilled, casing is put in and the annular space between the casing and seal is filled with a sealant,
either bentornite (an expanding clay), cement, or a combination of the two. The casing seal must
by law be placed a minimum of 18 feet below the surface, however, it should be placed to a
depth that is controlled by the local geology, e.g., for a confined aquifer, the casing seal should
extend down to the confining layer. Having a well drilled by a licensed well constructor greatly
reduces the risk that the well will be improperly constructed. The primary well (#3) appears to
not have been comstructed properly. Nothing is known of the casing seal. The emergency
well (#4) appears to have been constructed properly.

4.1.7 Other Wells

An additional threat to drinking water quality within the Drinking Water Protection Area are old
wells or production wells that have been improperly constructed. Wells are used to extract
groundwater form the aquifer, however if they have lost their integrity or were improperly
constructed, they may provide a conduit for contaminants to move directly to the aquifer. We
assurne that the greater the number of wells in the vicinity of the public water supply well, the
greater the risk of encountering a well has been improperly constructed. Even a properly
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constructed well has a given life-time. The seal may begin to deteriorate with time and
eventually may fail, allowing shallow waters to gain access to the aquifer. As an estimate of the
potential risk posed by other wells in the area, we total the number of well reports that are on file
at the Water Resources Department in the section containing the system’s production well and
develop a score based on number and age as follows:

Other Well Score = (No. of wells 1979 or younger} + 4 x (No. of wells older than 1979)

An Other Well score greater than 400 is considered to cause the aquifer to be moderately
sensitive to contamination from the surface. Records indicate that thirty-three other wells
occur within the section containing the City of Stanfield wells. This leads to an Other Well
Score of 60, well below the score of 400, the point at which other wells pose a significant
risk to the systemi.

It should be noted that the numbers above only represent wells on record at the Water Resources

Department. Prior to 1960, well reports were not required to be filed. In addition, unauthorized

wells are not uncommon in many areas. The Other Well Score should therefore be considered as
a minimum assessment of risk. ‘

4.1.8 Monitoring History

The record of water quality as indicated by the routine monitoring history of the water system
provides an indicator of relative risk to the system. Clearly, if a contaminant is detected at the
source, there is a pathway from the surface to the aquifer that allowed that contaminant to reach
the water table. Coliform and nitrate detections are particularly useful as indicators of the
existence of contaminant pathways. Coliform bacteria are ubiquitous in the environment and
their presence in the source water may indicate a microbial source nearby, or that a pathway
exists, either naturally as a result of soil and aquifer characteristics, or artificially, through a
failed or inadequate casing seal. Nitrate provides similar information, and given its mobility in
the subsurface, will arrive at the well sooner than other contaminants that may also be moving
toward the aquifer. Coliform has not been detected at the source, but has been detected in
the distribution system. Confirmation sampling would be required to determine the source of
the coliform.

Nitrate has been detected at the source at 6 mg/L on 12/7/00. Nitrate is commonly considered
to indicate a pathway to surface and near surface contamination. Nitrate concentrations are
known to vary seasonally, with the lower concentrations occurring in the rainy season as a result
of dilution by recharging rainfall. ' ‘

Sodium occurs at 71 mg/L (8/13/01), and is well above the 20 mg/L level where it 1s

recommended that area doctors be notified so that they can take this into account for their
patients on a reduced sodium diet.

20



4.2 The Presence and Distribution of Potential Contaminant Sources
of Moderate- and High-Risk

The presence of Potential Contaminant Sources (PCSs) within the DWPA provides the potential
sources of chemicals that could, if improperly managed or released, impact the water quality of
the aquifer. Small quantities of these chemicals, in some cases a gallon or less, can significantly
impact aquifers. The DEQ and DHS strongly recommend that the community address all high-
and moderate-risk PCSs that occur within their DWPA in order to reduce the risk of their
drinking water supply becoming polluted. How the PCSs are prioritized and the level of
management strategies that are appropriate depend on the proximity of the PCS to the well or
well and whether the sensitivity of the aquifer at the PCS site is high, medium or low.

The results of the PCS inventory performed for the City of Stanfield by the Department of
Environmental Quality is shown on the accompanying map (Appendix B, Figure 2) and are
summarized as a function of time-or-travel zones in the table below.

4.2.1 Potential Contaminant Sources and Time-of-Travel Zones

In general, PCSs within the shorter time-of-iravel zones pose greater risk than those in the longer
time-of-travel zones. Also of concern is the location and distribution of these sources with
respect to high and moderately sensitive areas. Qverlaying the PCS location map aund the
sensitivity map for the Water System provides a tool to determine the susceptibility of the

community’s drinking water supply to contamination from each PCS (see Appendices). The
table below indicates the relationship between susceptibility of the drinking water from a specific

PCS and the identified PCS risk and aquifer sensitivity at the site. The community can use the
PCS location numbers on the inventory map in conjunction with the displayed aquifer sensitivity
and relative risk rankings for each PCS from Table 2 (Appendix C) to identify the susceptibility
of the drinking water source to contamination from each PCSs and take steps to reduce the risk
accordingly.
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Potential Risks as a Function of Time-of-Travel

Zone
PWS No. ‘41 00842
Within 2- Between 2-yr and Between 5-yr Just Qutside  Total
yr TOT 5-yr TOT and 10-yr DWPA
TOT
Total Number of High and 7 5 5 0 17
Moderate Risk PCSs .
Total High Risk PCSs 1 1 0 0 2
Total Moderate Risk PCSs 3 3 2 0 8
Total Low Risk PCSs 3 1 3 0 7
TOTAL PCSs 7 5 5 0 17

4.2.2 Relative Suscepftibility Matrix

In figure 4, Appendix B, we have combined the location and relative risk rankings of the PCSs
with aquifer sensitivity. For any given PCS, the water system can determine the susceptibility of
the drinking water source to contamination by comparing PCS field risk and aquifer sensitivity at
the site using the matrix below.

Aquifer Sensitivity’
Low Moderate High
Field Risk: Moderate Low Moderate High
High Moderate High High

1. As indicated on Figure 3, Appendix B
2. As indicated for the facility in question in Table 1, Appendix C

When a public water system is determined to have a high or moderate susceptibility from a
specific site, i.e., a given PCS, as a result of a particular conditions or set of conditions, it means
that a significant risk of contamination of the drinking water system exists. The susceptibility
analysis cannot predict when, or if, contamination will occur, but it does recognize conditions
that are highly favorable for contamination to occur. If a contaminant release to soils or
groundwater should occur in the area of high susceptibility, it is very likely that contamination of
the aquifer would occur if remedial actions are not completed as soon as possible.

If a public water system’s drinking water source is determined to be of high or moderate
susceptibility relative to a given PCS, it is recommended that the system identify the condition(s)
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that led to that susceptibility rating and take immediate steps to protect the resource through
remedying the condition, e.g., repairing or replacing faulty well construction, working directly
with the facility operator(s) to implement sound management practices, etc.

Water systems with a low susceptibility relative to a given PCS should consider all identified
factors that could lead to a high susceptibility rating in the future and take action to prepare a
strategy to mitigate those factors. Raising public awareness through signs and other education
programs, encouraging proper well construction, encouraging the use of best management

practices in existing facilities, use zoning to maintain low density, etc. are good ways of ensuring

that the water source retains its low susceptibility.
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5. Recommended Use of the Source Water Assessment
Report |

The process for developing a Drmkmg Water Protection Plan can be summarized as follows:

5.1.1 Assessment Phase (Source Water Assessment provided by DHS and DEQ)

. Delineate the area that serves as the source of the public water supply (Drinking Water
~ Protection Area (DWPA))

. Inventory the potential risks or sources of contamination within the DWPA

. Determine the areas most susceptible to contamination

5.1.2 Protection Phase (performed by the water system or community)

. Assemble a local Drinking Water Protection Team

. Enhance the Source Water Assessment if necessary

. Develop a plan to reduce the risk of contamination (protect the resource)

. Develop a contingency plan to address the potential loss of the drinking water supply
. Certify (optional) and implement the Drinking Water Protection Plan

" The assessment phase was funded by the federal Safe Drinking Water Act. Its purpose is to
supply the water system within the information necessary to develop the protection plan.
Developing the plan is voluntary.

Prior to moving into the protection phase, DEQ recommends the inventory presented in this
document be reviewed in detail to clarify the presence, location, operational practices, actual
risks, ete. of the identified facilities and land use activities. The SWA inventory should be
regarded as a preliminary review of potential sources of contamination within the drinking water
protection area. Resources within the community should be used to do an “enhanced inventory”
to refine this preliminary list of potential sources of contamination.

It is also important to remember that not all of the inventoried activities will need to be addressed -
if you choose to develop a Drinking Water Protection Plan. When developing a protection plan,
sources which pose little or no threat to your drinking water source can be screened out. For
example, if any of the land use activities are conducted in a manner that already significantly
reduces the risk of a contamination release, the facility would not need to re-evaluate their
practices based on drinking water protection “management”. One of the goals of developing a
plan based on the inventory results is to address those land use activities that do pose high or
moderate risks to your public water supply. The system should target these facilities with greater
levels of education and technical assistance to minimize the risk of contamination.
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Limited technical assistance is available through the DEQ and Drinking Water Program at DHS
for water systems that choose to move beyond the assessments and voluntarily develop a
Drinking Water Protection Plan. Using the results of the assessment, the water
system/community can form a Drinking Water Protection Team of individuals that have a stake
in the plans implementation.

Forming a local team to help with the development of a protection plan is very important.
Oregon’s drinking water protection approach relies upon the concept of “community based
protection”, as are many other water quality programs. This simply refers to the concept of
allowing local control and decision-making to implement the water quality protection effort.
Community-based protection is successful only with significant local citizen stakeholder
involvement. Community-based protection can draw on the knowledge and successful adaptive
practices within the area. Landowners generally know best how to achieve water resource
restoration and protection as long as a thorough explanation of the problem is provided, the
objectives to solve the problem are clearly defined and téchnical assistance is available.

In community-based protection, citizens have more control and are therefore more likely to
participate in the program and be more willing to assist with the educational and outreach effort
which will make the plan successful. We recommend that the protection plan be developed so as
to minimize any burdens on individual property owners, but maximize the equity in responsibility
Jfor reducing the visks of future contamination.

Protecting the drinking water supply in a conamunity can also be a very effective way to
encourage all citizens to participate in an issue which directly affects everyone in that
community. This often leads to more public involvement in other significant local decisions
concerning future livability issues, e.g., land use planning. In communities already developing
and implementing Drinking Water Protection Plans, the process has served to bring many diverse
interests together on a common goal and strengthen the local rural and urban relationships
through communication and increased understanding. The risks and sources of water quality
problems are not only from industries, farmers and managed forests, but every individual living
commuting and working in that area.

Communities/water systems interested in developing Drinking Water Protection Plans may

contact the Department of Environmental Quality (503-229-5413) or the DHS Dnnking Water
Program (541-726-2587) for further information.
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Appendices

A. Refereﬁces
\B. Figures
C. Inventory of Potential Contaminant Sources
D.  Well Report(s)
E.  Parameters Used in Delineation Model
F. Sensitivity Summary

G. Groundwater Fact Sheet

Additional copies of the appendix materials are available upon written request to the
following address:

Groundwater Coordinator
Drinking Water Program
Department of Human Services
442 A Street

Springfield, OR 97477
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Appendix B: Figures

Figure 1: Drinking Water Protection Areas
Figure 2: Potential Contaminant Survey
Figure 3: Soil Sensitivity Map

Figure 4: Susceptibility Map
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APPENDIX C - INVENTORY OF POTENTIAL CONTAMINANT SOURCES
CITY OF STANFIELD - PWS # 4100842
OREGON SOURCE WATER ASSESSMENT

Notes and Acronyms for Table 1 and Table 2

Sites and areas identified in these Tables are only potential sources of contamination'to the drinking water.
Environmental contamination is not Iikely to occur when contaminants are used and managed properly.

Total number of sources listed in Table 1 in the DWPA may not add up to the total number of potential
contaminants sources in Table 2 because more than one type of potential contaminant source may be
" present at any given facllity.

Data collected by DLC of Oregon Department of Environmental Quality on September 22, 1999.

Acronyms:
AST - Aboveground Storage Tank
DEQ - Oregon Department of Environmental Qualtity
DRYCLEANER - DEQ's Drycleaner database
DWPA - Drinking Water Protection Area
ECSI - DEQ's Environmental Cleanup Site Information database
HWIMSY - DEQ's Hazardous Waste Information Management System database
LUST - DEQ's Leaking Underground Storage Tank database
NPDES - National Pollution Discharge Elimination System
PCS - Potential Contaminant Source
PWS - Public Water System
SFM - State Fire Marshall's database of hazardous materials
SIS - DEQ's Source Information System database which includes WPCF and NPDES permits
SWMS - DEQ's Solid Waste Management System database
UST - DEQ's Underground Storage Tank database
UST - Underground Storage Tank
WPCF - Water Pollution Control Facility
WRD -Oregon Water Resources Division database for water rights information system

2/1/00

[tbl-pws00842 xls - notes] F’age 1of1 Oregon Source Water Assessment
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WELL LOG FOR WELL- ™ |

ﬁo‘ncz TO WATIR WELL CONTRIACTOR

r

L

SUPPLY NAME
ID NUMEBER

o
LA

T

STAMFIELD .

41@5542

The origiral and tirst copy
of thix tcport arc to be
flled with the

STATE INGINEER. SALEM. OREGON 97210
within 30 days trom thc date
of well campiction,

WATER WELL REPORT

STATE OF OREGON

(Flcase type or printi
{Do neot write above this tine)

; .
State Well Ho. ﬁ.ﬁﬁ’,/:ﬂ.-_gi_ﬂ.:@&

State Permit No. B ——

(1) OWNER: {11) LOCATION OF WELL:
Name rity of Stanfield County Umatilla Driller's well number C1 ty Well #3
Address Stanfield, Oregon Nl w SW _wscewon 32 1. 4N n.  29E WL

{Z) TYPE OF WORK (check):
New Well K] Deepening J Reconditioning O
It abandonment. deseribe material and procedure io [tem 12

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

Abandon J

Bearing and distance {from sectlon or subdivision zerner

o

Diameter of well below casing . lqgh-_éncq

{(12) WELL LOG:

Rota: Dri o " funl
Cable S setied O b O Industrial O » Depth drifled ft Depth of completed well SO0 t
Dug [T Bored O Irrigation  [J. Test Well 7 Other ] .
Fermation: Dezoribe coler, texture, grain size and structure of materiats: |
| - d 1h thigk: and tur H ch strat
LY CASING INSTALLED' Threaded (3 Welded a :::lh atnl:asl :n:e::u‘r la::a‘::he e:m::e oI‘lo‘rr::l:::!' ;::;l::::::eet;:‘::;
.. 6‘_“_— Diam. from Q ft 1o 93 L Cage In positon of Static Water Leve! xc drilling proceeds. Note drilling ratex -
.._J-.z....._' Dinm. from 9 % to 70 t. Gage MATERIAL From Te awy
e mapmen o OHam, from it 1o It, Gage SOJ.I. 0 2
FERFORATIONS: Pertorated? [J Yes K) Ne. Clay -2 23
Type of petforator used Gravel 23 57
! s Shaley rock 47 53
Size of perforations . by In Gl‘a? rock hard T 5-5 57
perforations from o e ™| Hock brown soft (water} - 87 %0
—e e, PEffOTALIONS fram n to i, Sand brown ~-90 - 95
perforations trom L to t, Boulders green hard 95 126 o
rfarationa from fr to . | Gray rock 126 . )4k
~ perforations frem i, to &t | Boulders 154 150
{7} SCREENS: Well sercen Instalied? [J Yes [J No g%axﬂzockk 130 ggg
Manufacturer's Name — ac TOGC “““‘]“"'2 ]
T Boulders e 210 | 237
ype Model No. —_
Red rock 237 i 245
Diam. Slot, zize Set Irom 1L to 1.
DIam. enmssian S10t SIZ8 . Set from it to I3 Zoulders 245 261 -
- ~ | Black rock medium 267 1 275
(8} WATER LEVEL: Completed well. G Boulders harg 275 300
=+t fovel 20 Rt below land surtice pute T/9/59
ﬁl:n presmure ibs. per square inch Dale
(9) WELL TESTS:  Prawdown iz amount waier level s
Was 2 pump lest made? [] Yes [J No If yes, by whom?
da: 115 ral/min. with230 1 drawdown witer 3 hirs. Work started 5/21/59 19 Completed 7/°/59 )

e - - :

Baller tesi ral./min. with ft. drawdown sfter nes,

Artesixn flow £.o.m, Dalg

Temperature of water

(10) CONSTRUCTION:

Well sesl—Material used

Waz a chemical anklysis made? [J Yes: 0 Ho

Depth of teal [R———— { N
Dlameter of well bore to bottom of sead ..o b,

Were any Ioose strata cemented off? [J Yey O Ne Depih i
Was & drive shoe used? [J Yes [J Nb

Did any strate contain unusable weter? [J Yes 0 No

Type of water? depth, of strata

Mcthod of jealing strats off

Waz well gravel packed) O Yex: O Na 51267 0f gravell oy e

Gravel plaged Irom . e B A0 e (L

Date well drilling machine moved off of well 13

Drilling Machine Operator's Certiflcation:

This well was eonstrucied under my direct supervision. Male=
rials used and informalion reported above are true to my best
knowledge and belief.

[Signed] .. Date

{Drilling Maching Cprcater)

Drilling Machine Opcrator's License No.

Water Well Confractor’s Certltication:

This well was drilled under, my jurisdiction and this report is
true to the best of my knowledge apd be[_lc!.
naME Ben Dreyer Drilling Contractor

(Type or print}

tPeraon, firm of corporsiiont

[Slened)

1Wrter Wel) Contesgrort

Coniraclor's License Na. . 12 Dzt 771'0/59

i

ATTACHMENT




B R

Ty

i

ﬁ WELL LOG FOR wE;j%§E_

—

o

I SUFPLY NaM. S BTANFIELD
—i ID NUMEER
! |

4100847

The ortginal and first Topy
of thiz reporu are to be
filed wilh the

¥ .

within 30 days trom Lhe date
of well ¢completlion.

* STATE INGINEER. SALEM. OREGON sizi0

NOTIGE TO WATER WELL CONTRACTOR

WATER WELL REPORT :

STATE OF QREGON
(Piease type or print)
(Do oot write above Lhis ling)

State Well Na. 4_!.‘:’/2..51_‘.:;"_35_.}2&

State Permit No. R

(1) OWNER:
City of Stanfield

(11} LOCATION OF WELL:
County Umatilla Drijer's well numbeC1ty Wall #3

Temperature of water

Was & chemical anelysis made? [J Yes O Na

(10) CONSTRUCTION:

Hame
Address  Stanfield, Oregon W _ 1w  SW & secuon32 14N g 29E w
e Beart, nd_dist. # from section or subdivislen
(Z) TXFE OF WORK (check): i - EREn SO
! Hew Well O Deepening K] Reconditioning [m] Akanden 0
’ If abandontnent, deseribe materfal and orocedure in Ftem 12,
3) TYPE OF WELL: 4) PROFOSED USE (check): =
:'({o!lr_r [ar) Driven O ( ) ’ s ( } {12) “TELL LOG: Diameter of well below casing l?rinchn_
Cable K Jettea 17 Domestie 'O Industrial O Muaicipal B Depth drilea 407 ft._Depth of vompleted well 701 .
Hug [w} Boted Irrigstion [0 Text Well 0 Othar [m]
Formallon: Describe calor, textute, grain site and structure of materials:
. - and show thickneszs and nature of each stratum and aquifer penetrated,
Q CASING INSTALLED: Threaded O Welded O with a1 Ieast one entry for gach change of formation. Repert each change
* Dlam, from L to 11, Gage In pogition of Static Water Level as drilling procesds. Nole drilllng rates,
" Diam, from It e . Gage MATERIAL [ From To SWL
~—" Dtam. irom - . to f._Gage Gray rock medium 300 | 366
PERFORATIONS: Pertarated? O Yer O No. Elack rock soft 566_| bol
J To e of perforator used Black rock medium 401 | uho
; " size of vertorert e - Gray rock hard Lho | b5
. - X O riorations N
= Brrfors T Black rock soft 465 | has
| mme . perforations from fow % | Gary roeck hard _ 488 | 5S04
e perforations from . to 1t Black rock medium 504 5la‘
. memew——— perforations from ot 1 Blaeck rock hard 518 | 538
. parforations from it to | Garr rock medium £33 687
T perforuilans froam ft, to | Black rock soft 687 | 699
1
(1) SCREENS: Well screen inatalled? [J Yer O No Grey rgek hard £99 it
. Manufaciurer's Name JO—— '_j,—'
— * ) Type Modet No. oo T
- Diam. Slot size Ser from i e 1.
Dlam, Siot sixe ... __ Set from it ta T
(8) WATER LEVEL: Completed weil,
" aie evel 20 ft. below land surface Date
:Q:r.lln prexture Ibs. per square Inch Date
. Di Lr '}
(9} WELL TESTS: lowered berow matie e Jeve!
Wiz & pump test madet G Yes O Mo It yes, by whom? .
4a: 200 eat/min with 185 g arswdown ater 3 gy, | Dotk ztarted 8/8/62 1 Completed 10/6/62 1
. . _ Bate well drilling mashine moved off of weil i
- * - - Dritling Machlne Gperator's Certlflcation:
’ . This well was eonstructed under my direct supervision., Mate-
Baller test AAL/min, with It drewdown aster hes }opiags used and information reporied, abgve, are irue to my best
AMesion flow £.p.m, Date knowledge and belief.

Date 19

[Signed|
(Driiling Machine Onsratory

Drilling Machine Operator's License Na.

Well resl—Miaterial used

Was & drive thoe ured? [ Yes O No

Depth of zeal
Dlameter of well bore to boltom. aof TEAL ST
I Were any looze strata cemented off? [ Yer [J No Depth .

DI any sirata econtein unusable waotert P Yeu O No

Typt of waterr

depth of ateata 210

Mefhod of swaline strsta off

Wir well gravel packed? [ Yes (F Na

Site of grave):

cirstrtens e I8 19

Gravet placed trom

Cuntracler's Licenize Na;

Water~Well Contracior’s Certifleation:

This well wos drilled under my jurisdiction and this repori s
true to the best of my knowiedge and belipty
Namg Ben Dreyer Drilling Cortractor

(PeTion.. flim or catparationt (Ty-pe of prints

AddressBts 1 Box 225 Hermiston, Oregon

(Signed]

iWoler Wetl Contredior

12.... pate . _10/8/62 19

BT i N
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WELL LOG FOR WEL L~

—

D

SUFPLY NAME™

CBTANFIELD.
S1o0847

NUMBER &

cr TO WATER WELL CONTRACTCR
y The original and first copy
- of thix repert are to be
flled with the

STATE ENGINIER, SALEM. OREGON $7319
within 30 days from the date
of well complction,

WATER WELL REPORT L

STATE OF OREGON
(Please 1ype or print)
(Do bot write above Lhils Hie) .

P At
State Wetl No. ﬁ%/ﬁ:’i_l_ﬁué_c-

State Permit No.

(1) OWNER:
City of Stanfielq

MNeme

{11} LOCATION OF WELL:
County Tmatills Driller's well number (4 ¢y Wal}

pscrems Stanfield, Oregon BY u SW wscmon 32 1 &N »  ogp Wi
(2) TYPE OF WORK (check): Bearing and distance (rom section or subdtvision corner
New Well O D "] Recondttioning O Abandan O

If abandonment. describe matericl and procedure in Item 12,

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

;_f,::’ g i?;f,"g Domestte [ Industrlai (5 Funlcipal £
bug 0  Bored [J Irrigation [0 ‘Test Well {J Other ]
o CASING INSTALLED:  myeca o werdes o
" Ddam. {rom 76 it te i, Gage _S2A%
~ Dlam. from it. 10 . Gage
[— e 1 W I, 1o It Qage

PERFORATIONS:

LY¥pe of perforatsr used

Pertorated? [J Yex [ Ne.

- Sixe of perfocaticns Lo, by n,
lons from ft. to 1t
perforations from It to It
perforntions from it to It
tons from I, to .
berforations from . to n
{7) SCREENS: Well screen intalled? [J Yes (] No
Manufacturer's Name
.'l‘ype bode! Na.
Diam. Slot size Set frofn £ to "
' Dlam. Slot size S&L from It to . I

{8) WATER LEVEL: Completed well
162 fr. below 15nd Turface Date 7/15/64

bs. per square Inch Date

“atic Jevel

‘—.lan pressure

(9} WELL TESTS:

Was & pump teat made? [J Yex O Mo It vex, by whomr

Drawdown i amount water level (s
lowered beiow static leve]

I, drawdown after 3

whds 660 £al./min, with 20 hr3.
° 540 - 12 - 3.
nam_:n test zal./min. with it drawdown afler hrs,

Alterlan flow g.o.m. Date

Was a_chronieal, analysts, made?.[] Yes. {J Na

(10) CONSTRUCTION:

Temperature, of water

Diameter of weHt bolows eating ;'-2-_1':'.3}2_

f._Depth of campicted well 778 1L

(12) WELL LOG:
Depth, drilled 78

MATERIAL Y Trom Te SWL
Boulders hard gray 700 [ 726
Sand elay black ~1 726 | 733
Rock gray medium - 1733 | 750
Boulders gray hard 750 | 759
Rock black soft 159 -F 774
Rocic black medium T4 778 1 . -~

Work atarted 6 / 22/6% 19 Completea 7 lm# 13
Date well driling rmachine moved off of well 19
Deflling Machine Operajorn Certlfication: Tt

This well was constructed upder my direet supervision. Mate-
rials used and information reported above are ifue to my best
kpowletge and beligf.

[Slenpd] 19

Date

{Drilting Machine Dperatort

Drilling Machine Operator's License No. .

PR

Well seal—Material used,

Denth of seal - n
Dlameter of wet] bore-to- of seal Loy,
Were any Iovae strata‘cemented ofe? [J Yen© ORe Depth ...

Was a drive ahoe used? O Y¥er O Neo
Did any strate_contin unusable, warery. [ Yes O No.
Troe of waterr

depth of strata

Methed or seatiire strata orr

War well grever ouelent [ Yex [ No
Crai

Water Well Contractor's Certifleatlon:

is
This well was drilled under my jurisdiction and this report
trize to the best of my knowiedge and bellef,
namE: Ben Preyer Drilline Coniractor

et int)
‘Person, frm or cocporation! (Type or B!

Address

[Signed]

(Water u'!'qﬂ “Conirastort

&l
Contractor's Liconse No: 12 Dale; ;G/ 7/15/ 18.—.

¢! plaged from..
e e

ATTACHMENT .-

_J
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I
i

WELL LOG FOR WELL. .f

: ==
SUFFLY NAMEw-STANFIELD, £I1TY g

ID NUMBER 1 41i00g4an

" (6) PERFORATIONS:

. Wan well graveipacked?” O Yes ™Mo

WATEE WELL REPORT
STATE OF OREGON

- -y

. ) L. \Cc//;‘—lf \.7“_)/
P 3y K*
Lz im ¥ L . T

r-sv.uuv.relmu 64L n?":"'ﬁ (%

~ra

WATER RE3QURCES DEPY ™M wororci
SALEM, ORFGON

ol men &

(1) OWNER: (10) LOCATION OF WELL: "/ f ¢ tede ] =3
Name ( 7[\:, S \T‘?“n’ 2 £ e o Cuuntx- é& ‘ii’ﬁ i .Z o Drillerwel] number

Address %y DL Sectlon, 3 . Y B DT wm
City : Yo o State /) X7 Tex Lot & [ B

(2) TYPE OF WORK {(check):

New Well O Deepening O ReeonditioningpZ] Abandon O
If abandanment, demribe material rod procedure in Item 12,

Subdivixion

Addrem at well location:

(11) WATER LEVEL: Completed well.

(3) TYPE OF WELL:

Faydir O Driven * O *| Dometic O Induotrial
FolaryMod O Dur g lrigntion .0 Teat Well 0 b
Cable 3 Bored. D | Themak Withdwwal O Reinjection (1

(4) PROPOSED USE (check):

Q Mucleipal 2 | aresian pressure Iba. per aquare inch Date
O —peroquarcinch Dae

Depth at which water wan (iret found n

A o below loed sueface, Date & =2 o/ w82

Static level

(12) WELL LOG: Diameter of well below cosing ..'....l.............._.........

Ploastic

3 CASING INSI'ALLED- Steel o
ﬁ Welded

‘_’ Threudcd o

~ Dinm. from It o it Gauge __ for each change of farmation. Report each change in m:ihon ol' Stalic Water Level
aemscranes” DRATL PO st I8 ey [ Gauge .. and indiente principal water-bearing strata. 2 8
LINER INSTALLED: MATERIAL From [ ™ SWL
eeeemens” Dinm. from .. [t to.. Il GOULE e M{?} 15 rﬂ Vs 7l /’(/14 f’ %‘ﬂ

Depth drilled ft. Depth of completed well =2 27 £ gy,

Formation; Describe color, Lexture, grin dite and structore of materialy; and show
thickness and nature of ench stretum ard aquiler penctrated, with at jess one entry

+ 00

Pzr(unt:d’)s.‘(ci O Ne

/w‘rx‘{— /'n sl s -

Tvhe of perforator used {Z V1L [ad /, 'L.‘%ét___t:_zmci
Size of perfortions in, ber ‘/_/_'J' in s&"_ﬁ (.P 22 PP -}-— Bl ?.
& Feot /at'f‘(;‘:ub 1 trom £ 2B o £ AE 1 2 "“/ NPT S e
. O lre = lﬂ\[’ﬂ
perts from It to ft 7 /-’,_ Z %7
enacesmesmecsrnnss PECTOTAtiONS from .. . ftte.............ft ?ﬁAe'M, Ll 22
P A & PN & R g m
(7) SCREENS:  Well screen instalied? O Yes R Mo P Rt R -
Manul; er's Nams y . i ’ P
Trpe Medel No K2 Lz o D o e ] =
Diam, Stot Size Set from tw | Ll T ’ -
Diam. Slet Size Sct from Itio It i L
‘(8) WELL TESTS: Drivwrdgem i2 amauat water level is lowered ot 2 e e g oo A
-V P cpe o L0 ﬂrxt‘--r 2
[ S i
] 5 -
Alr test galimin. with drill stem at 3% hra
Bailer test gal/min. with It drowdawn ofter hrw.
Artesinn {low B

Depth artesian [low encountered ..

mpettlure of water

(9) CONSTRUCTION:  Spccial ptandards  Yes'J No B

P ok mtmrted 2 13 Completed b
Dtz wall drilling mnthine moved off of well e 2o 19FD

Well soal—AMaterin] wsed
Weli selled from land surface to

A
Drilling Maching Operiitor's Certificdon: .
e This wel]l was construrted under my direct supervision. Mubenn]: u.acd

Tiagreter of well bore-to bottom of peal ..., in”

and information rgported aliove pre troe to my best kneow)

{Signed] ﬁa——’:’_—'/’:"a‘é;f‘

Diarneter of well bare below seal .....nenee.......... jn Frii itk T
Miember of sacks of ccment used in well scal seicks Drilling Machine Operator's License No, ......../ /.., _ST.:"-b erraest
How waa cement grout placed? -
Water Well Contractor’s Certifieation:
This wéll was dritled urider'my jurisdiction and this RPOI'\'- is true o
j g n.-(J Frou
Was pomp inmelied? Type He  Deptn "_ the best‘,t.mn-‘k_n’uy!ed nd beliell ] B 7

Wassdriveshoe used? (JYa GdNo Plugs ........
Did any strutr conlein unusable water? ¥ Yes 3 No

B3 1T —

Nnmn_._—:'u/'“" &fy,;(. = Lo,

Adi d'.ress

Type of Water? depth of strata

Method of sealing mretaoff

[Signed]

Confrnctor‘ﬁLioense-No._.Z)_zgi.Dagg,.... Pertil., ':' 'ST‘"!S T

Graive! pinced fronid..... oo it L0}

NOTICE TO WATER WELL CONTRACTOR
“Thw orginad & firs ooty of this report’
g ilest vath thy

EPIR-EW0

' WATER RESOURCES nw.m-msm.-
SALEM, OREGON 9100,
within 30 dywy | lrwr\].bc'dak.vl weedl] WP‘EQ?‘-




] _ \ =] = A
WELL LOG FOR WELL ~™ | SUFFLY NaME; TANFIELD, ~ Y
ﬁf ID NUMBER FoALlooBan - f
’ ‘ |
. e |
" . s ;I
NOTICE TO WATER WELL CONTRACTOR -
na cpo| Pard rd = ‘ 1
e e ve s e Fevere WATER WELL REPORT APIAT Gz
WATER RESOURCES DEPARTMENT. ETATE OF OREGON Stala Wel Na, . : ; »
ISALBM'G.QR!‘:CONI:"::‘“t {Pleasc type or print) R 1
] in 3 119 € date
‘hol ::ell :cmr:lel.lon. ’ ) (Do BOt write abaye thig line) State Permye No. e ———
(1) OWNER: B ' (10) LOCATION OF wELL: T
HNarne 8 7';}" Lz S T A A 2 Cnuxftyw”ﬁ‘r/f-:d 2% Drillers well number C]':’O -7 7
Addrees e _ — P A v B, seerom T T w37 wa
N T AL 7 LA G S Beartng and distance from seetion or Fubdivision corner -
{2) TYPE OF WORK (check): e Sddddencome -
New well Deepening O Reconditioning O Abandon [ . B } L
If abandonment. descrie material and procedure In Item 13, . {11) WATER LEVEL: Completed well,
(3) TYPE OF WELL: | (4) PROPOSED USE (heck)? | Do at mhich water was e o TGO o
) Rotary g Popven g Domestic [J Industrisi [J Munfelpar Statle tevet 57 77 £t below tand surtace. Data - i
Duyg [J Bored [J Irigation [ Test Wenr O Cther jm} Artesion prexmure /‘/“‘/é_, Iox, per equare inch, Date i
H s / g P'Iav_::r-'_-,-" IR
P CA-SDDIG‘INSTAL}EDR : ?;:;e%u :elde:i—z - | (12 WELL Log: Blameter “;u betomr ;:_m': 2 gt
o . from - e oA Cape LT Depth grilted /02 /' 1 Depin ot sompleted well /2 - g

= DMam. from N L to . Gage
~ Dizm. from tote o o Cage

Formation: Describe celor, texture, grain slze and SLIUCture of materfalx
- and show thicknexy and nature of epey stratum and aquifer Penetrated,
with At Jenst one entry for each change of formation, Report exh chanpe in

PERFORATIONS: Perforatet? O ve pons Position of Statlc Water Level and indtcage PHnCIpel weaterobearing srrata
Type :;t_pcrtorl!m‘ used AMATERIAL From T
Size of perforationy n. by i, N iR | T
X K perforations from %t to "® 4 i, T Jerd
- PerlOTAUOnY from . . tg ———— L e S L s s = i
v PET{OEALIGNK from 7t r | __ s /67 A"j\/ A P _-;/,':
- LA e . i =
_ . (7) SCREENS: Well screen Inrtalled? [J Yey m»n( _ﬁf;& £ 4’£;’; o ::;/Z ;;é:
o . ... ‘Muutactuers Name _ sSoeT e rr e i
' Trpe w Model Na. e Lpey 7l Bl Loranr: -
Dilam Stot tied e Setfrom .. 4 44 e | IS e o g MR s P
‘. Dism_ Slot:m.-_,,.Scl!.mm_....___,__sz__._.____n. _‘é'a,r?- 4'.84”-’/ e Vtrz Jr 2o
X CHE L (Far . AT
(8) WELL TESTS: (33553}3:33%}293‘}2’;; Is O | 55 é(;;« ;,; — P
¥at a pump test made? O ¥ea [ No If yex, by whom? el A v R L PR
. Xela: /22 7t min, wih LT R deawdown afler 42 | e e, - FE [nir o
e - " - | EELD Avee aey T vl
N . - S| L2y Lapn o T g s
Y Y Y AR T o
Baller test, ¥al./min, with ft._drawdown atter hry, A E P - Bty PR
Artesinn flow £.p.m, S ) - 23 Wl NI :
‘perature of 'll’-tr;?‘beplh artesian flow encountarcd n v;olrl:r:t;ri’gdL’E;'?; ? bt ] ‘;r}‘/—camnl,eu;';jjzlk,?’.? 18 >
D-ne wel! drilling muachine moved off of well A— 1 5

(¢} CDNSTRUCTION:
Well scel—Material used Py AN
Well sceled from land murizce to ..., .

Drilllng Machine Operstora Certifieniion:
. This well was constricted under my direct sgpervision
Materialy used and’ information reparted above mre tue to my

Dlameter of well bore to bottom of seal . . Best knowledge n1d-belief. Vi } -
Diamcter of well bore beiow sea] . b n . e 1, . [Sighed] —"{7 o '/?//’-;é?‘( :'I‘.e /"i -19-'-75’
Numbar of speks of ¢cment used In well senj P .!ié--_......_._ L= ) {Orfing. Machine Operator) f(r’%
How was cemu-n't grout placed? it ‘._.-.“(.‘d.'-:{:f?ﬁa'ﬁ: . | Drilling Machine Operator's License. No, ...v
e SRS e LT Y BN i
‘ . r " ’ /'/ Water Well Contractor's Certitlcatlan: -
f B This well wag drilled under my Jurisdiction nd this report Ls
T e to the best.of my knowledge and bellat //-
. Slze: loeation, ...._ f1. Nams: /z&/‘fﬁ(‘f—{'f’{“& df-A..d ) }»p e Lol
DId any strata comtaln unusable waters [J ¥ex' 1"No . - (Pgreon, flrm or corparation) 3 “TTrpe oc print)
i - - s oA /’\,; T e
Tyve of watery depth of strnea Addresy Tt A L e
. N [ ] 1
Method of sealing rirata pef ’: -, " ’.’ B -
J = [Sigmed) .2 (5 T 2
War well prave| packed? [T Ves (X Na Slte.of graye) . (Water! Well, Contrhetar) .
) PR et eyT
Sravel placed frgm o 2E Conitradtors Litenge: No, . Ditt ...... 3 19...%-
(USE ADDITIQNAL, SHZILI‘.;:.'ILN:,C,;AM)_ ) T oo

-

ATTQCHMENT“tJ




Appendix E: Parameters Used in Delineation Model

Delineation Method: O Calculated Fixed Radius O Enhanced CFR B Analytical
O Numerical O Hydrogeologic Mapping

Pump Rate (Q in ft*/day):

Primary Well: 63,635 Emergency Well: 23,863

Source: 0O System 0 Water Resources Dept ® Estimated from Population
O Comparable Community O Pump Capacity O 90% of Safe Yield

Nature of the Aquifer:

Aquifer Characteristics:

O Unknown
O Unconfined
O Semiconfined
® Confined
Nature of confining unit: pasalt and claystone
Depth to 1* confining unit: 43 feet
Thickness of confining unit: 245 feet
Depth to 2™ confining unit:
Thickness of confining unit:
O Depth to Willamette A: feet; Willamette B: feet

Lithology: O Cobbles/Gravel M Sand [ Gravel O Sand and
Gravel O Sandy Silt X Layered Volcanic Rocks
O Fractured Volcanic Bedrock O Fractured Sedimentary Bedrock
A Other: 0 Unknown
Thickness (b): 51 feet
Effective Porosity (n): 0.25
Hydraulic Conductivity (Permeability): 2193 ft*/day O NA
O Estimated from lithology
O Specific Capacity (Well Report)
O Published Report
® Aquifer Test
Hydraulic Gradient: _0.001 Flow Direction: 180 ONA
® Published Report
® Graphical Solution
O Field Measurements
0 Model Results
Irrigation Wells Accounted for:

Aquifer Name: _ Columbia River Basait (CRB)
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Appendix F: Sensitivity Summary: City of Stanfield Primary Well

Highly Sensitive Source: ® Yes O No

Yes No

o & Unconfined Aquifer: Shallow (< 100 Ft), No significant clay layers

i = Unconfined Aquifer: Cobbles/gravel

i = Unconfined Aquifer: Fractured bedrock

o X Fractured Confined Aquifer <50 feet Below the Surface A

i b Other Aquifer description: ... i i e e e
i = Organic Chemical Detection: ......... ... oot iiiiinnnnnn.. S
o = Inorganic Chemical Detection (>50% MCL) ... ... . .. .. it i,
O = Source-related Coliform: total .. .. fecal ....... Date ...............
= | Nitrate-N> 5mg/L: Concentration ......... 6mg/L Date ......... 12/7/00
O ® Well Construction/Setback or Monitoring Deficiencies from Site Visit: .......
i = Well Report Missing/Unavailable

= | Casing Seal Missing/Unknown

o =® Inappropriate Casing Seal Depth (depth recommendation: ................ )
O B Inappropriate Casing Seal Material:

i =® Casing Seal Not Constructed Properly:. . ........ oot

O = Traverse Potential >5 (Not performed on TNCWS)

O ® Infiltration Potential >7 (Not performed on TNCWS)

Moderately Sensitive Source: B Yes O No

Yes No

o s Shallow (<50 feet) Confined Alluvial Aquifer and Thin (<15ft) Confining Unit
a ® Deep Unconfined Aquifer

| ® Fractured Bedrock at Surface

a Aquifer Character Unknown

| Commingling of Aquifers Suspected

O Nitrate-N 1-4.9 mg/L: Concentration ................. Date ...........
i Inorganic Chemical Detection (<50% of MCL):

O b Well Construction Deficiencies from Site Visit. . ...............

= | ‘Well constructed prior to 1979

O = Other Wells Score = 400

& O Soil with TOT <65 hours or lack of soil information in DWPA

O =® Infiltration Potential 4 to < 7 (Not performed on TNCWS)

o =® Surface water within 500 feet

1. Note that it is possible for a single systern to have criteria from both the high and moderately sensitive lists. Having a
criterion checked “ves” indicates that this characteristic contributes to the sensitivity at the indicated level.
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Appendix F: Sensitivity Summary: City of Stanfield Emergency Well

Highly Sensitive Source: ® Yes O No

Yes No

| = Unconfined Aquifer: Shallow (< 100 Ft), No significant clay layers

m & Unconfined Aquifer: Cobbles/gravel

i = Unconfined Aquifer: Fractured bedrock

o = Fractured Confined Aquifer <50 feet Below the Surface

O = Other Aquifer description: ................ e e
O = Organic Chemical Detection ..........c.iiiiiiin i
| b Inorganic Chemical Detection (>50% MCL) ... ...
a = Source-related Coliform: total . . ... fecal ....... Date ...............
= O Nitrate-N> 5mg/L: Concentration ......... 6mg/L Date ......... 12/7/00
O = Well Construction/Setback or Monitoring Deficiencies from Site Visit: .......
] X Well Report Missing/Unavailable

O b Casing Seal Missing/Unknown

o X Inappropriate Casing Seal Depth (depth recommendation: ................ )
o b Inappropriate Casing Seal Material

a = Casing Seal Not Constructed Properly:. ............

i = Traverse Potential >5 (Not performed on TNCWS)

a = Infiltration Potential >7 (Not performed on TNCWS)

Moderately Sensitive Source: ® Yes O No

es

=]

Shallow (<50 feet) Confined Alluvial Aquifer and Thin (<1 5ft) Confining Unit
Deep Unconfined Aquifer

Fractured Bedrock at Surface

Aquifer Character unknown

Conuningling of Aquifers Suspected

Nitrate-N 1-4.9 mg/L: Concenfration ................. Date ...........
Inorganic Chemical Detection (<50% of MCL} ........ ...
‘Well Construction Deficiencies from Site Visit. . ............

Well constructed prior to 1979

Other Wells Score = 400

Soil with TOT <65 hours or lack of soil information in DWPA

Infiltration Potential 4 to < 7 (Not performed on TNCWS)

Surface water within 500 feet

NEORORRNER @R @2

1. Note that it is possible for a single system to have criteria from-both the high and moderately sensitive lists. Having a criterion
checked “yes” indicates that this characteristic contributes to the sensitivity at the indicated level.

Additional Comments ... ... ... ...t i e e s
Sensitivity Analysis Completed by: Jeffrey J. Frederick ... ............... e Date: 01/14/03
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| Appendix G: Groundwater Fact Sheet
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