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City of Monmouth 
Source Water Assessment Report 

Summary of Analysis 

1. Introduction 

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. That information 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 contamination within the Drinking 
Water Protection Area, and an assessment of the relative threat that these potential sources pose 
to the water system. 

The intent of this report is to present our conclusions regarding the source water assessment 
analysis for your water system. It is our hope that this information will be used as a basis for 
reducing the risk of contamination to your water source through the development of a voluntary 
Drinking Water Protection Plan (DWPP). Should you decided to proceed with the development 
of a DWPP, this document can serve as the foundation for the plan. If, however, a more in depth 
analysis of the local hydrogeology, water system susceptibility, and/or the water system specific 
assumptions is needed to help promote the development of a DWPP, a more comprehensive 
assessment analysis can be made available to you by contacting either the DHS Project Manager 
or the DHS Drinking Water Program Groundwater Coordinator. 

The methodology that the Source Water Assessment results are based on is included in the 
attached appendix materials under the heading, "Source Water Assessment Methodology". This 
includes a discussion of the source water assessment project; groundwater basics; and the 
processes involved with conducting the delineation, sensitivity analysis, potential contaminant 
source inventory, and overall water system susceptibility. Therefore, it is our intention that the 
assessment results, identified in this portion of the report, be used in conjunction with the 
methodology and rational presented in the appendix materials. For instance, if questions arise 
regarding our conclusions with respect to a specific element of the assessment (i.e. type of 
delineation used, aquifer sensitivity, well construction sensitivity, etc ... ), the methodology that 
lead to our conclusions can be reviewed in the appendix materials for further clarification. 

We believe public awareness is a powerful tool for protecting drinking water and that the 
information provided in this report will help you increase local awareness regarding land use 
activities and local drinking water quality. We have also included a "Groundwater Fact Sheet" 
and a list of Oregon specific drinking water protection information and resources titled 
"Drinking Water Protection in Oregon" in the appendix materials. 



2. Water System Background 

The City of Monmouth is located in Polk County and serves approximately 8,110 people through 
roughly 2, 171 connections. According to DHS Drinking Water Program information, drinking 
water is supplied by an active permanent well commonly referred to as Well #1 (Marion County 
Well) and an active seasonal well commonly referred to as Well #5. In addition, Well #4 serves 
as an emergency well that is currently inactive. Chemical monitoring records indicate that the 
last series of IOC tests for all three wells were conducted in May 2002. The last series of SOC 
tests were conducted in December 2003 for Well #1 and May 2002 for Wells #4 and #5. The last 
series ofVOC tests for all three wells were conducted in May of 2002. 

2.1 Location of the Drinking Water Source(s) 

We have located your drinking water source(s) using a Trimble GeoExplorer II Global 
Positioning System (GPS) unit. The data has 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 
projected onto a USGS 7.5 minute topographic map that is included within this report. In order 
to be consistent with the topographic map, the projection uses the NAD1927 datum. The latitude 
and longitude values given on the map and below, however, reflect a projection in the more 
commonly used WGS 1984 datum. 

Data collection specifics include: 
• 150 individual measurements, 
• linked to a minimum of four satellites, 
• a PDOP ofless than 6 (pertains to precision of measurement), and 
• a signal to noise ratio of greater than 5. 

The raw data was subjected to differential correction using the PATHFINDER software. The 
location data for your drinking water source(s) using the WGS84 datum is as follows: 

Source Latitude Longitude 
Well # 1 - Source AA 
Well #4 - Source BA 
Well #5 - Source BB 
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2.2 Source Construction 

Well #1 (Marion County Well) was completed by Aqua-Tech Well Construction Inc. in October 
1978 to a depth of 46 feet. The well was fitted with a 12-inch diameter casing that extends to a 
depth of 32Yz feet and an 11-inch diameter well screen that extends from 32Yz to 43 feet below 
ground level. Water can enter the well through the well screen and the uncased portion of the 
well below a depth of 43 feet. A cement and bentonite casing seal was properly installed to a 
depth of 21 feet to prevent surface water and shallow groundwater from entering the well bore. 
A Sanitary Survey conducted by DHS Drinking Water Program personnel on 09/10/2003 did not 
identify any deficiencies pertaining to source water protection. A copy of the well report for this 
well is included in the appendix materials. 

Well #4 was completed by Vic Todd Water Well Drilling in December 1978 to a depth of 65 
feet. The well was fitted with a 12-inch diameter casing that extends to a depth of 51 feet and an 
11-inch diameter well screen that extends from 51 to 62 feet below ground level. Water can 
enter the well through the well screen and the uncased portion of the well below a depth of 62 
feet. A cement casing seal was properly installed to a depth of 18 feet to prevent surface water 
and shallow groundwater from entering the well bore. A Sanitary Survey conducted by DHS 
Drinking Water Program personnel on 09/10/2003 did not identify any deficiencies pertaining to 
source water protection. A copy of the well report for this well is included in the appendix 
materials. 

Well #5 was completed by Art Clinton Well Drilling in October 1970 to a depth of 60 feet. The 
well was fitted with a 12-inch diameter casing that extends to the bottom of the well. The casing 
was perforated between 28 and 5 8 feet below ground level. In addition, the outside of the casing 
was gravel packed between 18 and 60 feet below ground level. Water can enter the well through 
the gravel pack placed around the outside of the casing. A concrete casing seal was installed to a 
depth of 18 feet in an attempt to prevent surface water and shallow groundwater from entering 
the well bore. However, an analysis of the well log indicates that the amount of cement used in 
the casing seal was not enough to adequately seal the well to the depth indicated on the well log. 
A Sanitary Survey conducted by DHS Drinking Water Program personnel on 09/10/2003 did not 
identify any deficiencies pertaining to source water protection. A copy of the well report for this 
well is included in the appendix materials. 

2.3 Nature and Characteristics of the Aquifer 

Based on the well logs for the City of Monmouth wells, the aquifer supplying water to the City 
of Monmouth has been identified as sand and gravel deposits associated with the Willamette 
Aquifer. When describing the groundwater resources of the Dallas-Monmouth area, Gonthier 
(1983), broke these materials into two separate strata, older and younger alluvium. He described 
the older alluvium as silt, clay, and very fine sand, with interbedded sand and gravel having a 
total thickness ranging from 0 to 85 feet. In contrast, the younger alluvium within the 
Willamette River Floodplain was described as sand, gravel, and silt, generally consisting of 10 to 
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45 feet of sand and gravel overlain by 5 to 30 feet of silt and fine sand. Gonthier (1983), also 
indicates that near the City of Independence, the sand and gravel beds in the younger alluvium 
are continuous with and hydraulically connected with sand and gravel beds in the adjacent older 
alluvium. Under pumping conditions, the two units respond as a single continuous aquifer. 
These conditions are assumed to be present in the area surrounding the City of Monmouth wells. 

The well logs for the City of Monmouth Well #4 and Well #5 indicate that the depth to the first 
water-bearing zone within the older alluvium varies from 32 to 41 feet, while the well log for 
Well #1 indicates that the depth to the first water-bearing zone within the younger alluvium is 
roughly 23 feet below ground level. The water-bearing sand and gravel deposits within the older 
and younger alluvium are directly overlain by 23 to 41 feet of topsoil, silt, and silt packed gravel. 
The static water-levels (water-level in the well when it is at rest, i.e. not being pumped) in the 
wells were reported to range from a minimum of23 feet below ground in Well #1 to a maximum 
of 40 feet below ground in Well #4. Given that in each case, the water-level in the well is at or 
below the top of the potential water-bearing zone, the aquifer is assumed to be unconfined. 
Therefore, we consider the Willamette Aquifer within this area to be a shallow unconfined sand 
and gravel aquifer with a significant overburden of silt. 
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3. Delineation Results 

The purpose of the Drinking Water Protection Area (DWPA) delineation is to identify the area at 
the surface which overlies the critical portion of the aquifer that's supplying groundwater to the 
water system's well(s) and/or spring(s). Therefore, DHS Drinking Water Program staff have 
collected and reviewed data for the purpose of delineating the DWP As for your water system. 
The area included in each of the DWP As is designed to approximate the next 10 or 15 years of 
groundwater supply for the water system, depending on delineation method, and is shown in 
Figures 1-A and 1-B (see appendix materials). We have enhanced the usefulness of each DWPA 
map by identifying additional five-year, two-year, and one-year "Time-Of-Travel Zones" inside 
eachDWPA. 

The scope of work for this portion of the assessment included interviewing the water system 
operator, researching written reports, reviewing well logs, and establishing base maps of each 
delineated area. Based on the service population and the complex aquifer boundary conditions 
associated with the Willamette River and surrounding area, the Analytic Element Model Method 
was used to delineate the DWPA for each well (see the appendix materials titled "Source Water 
Assessment Methodology" for an explanation of delineation process). The delineation of the 
DWPA for each well was accomplished using the groundwater modeling software 
WhAEM2000 (Kraemer et al., 2003). The resulting DWP As for the City of Monmouth wells 
are shown in Figures 1-A and 1-B of the appendix materials. 

WhAEM2000 is a public domain 2-dimentional groundwater flow model that allows for the 
modeling of capture zones for steady state pumping wells. WhAEM2000 allows for the 
inclusion of hydrological boundaries, such as rivers, recharge boundaries, no-flow boundaries, 
and inhomogeneity zones which may have an influence on capture zone size and shape. Model 
results can be "calibrated" by comparing actual water-levels observed in area wells and then 
adjusting the model parameters within reasonable limits until the modeled and observed head 
values agree to within acceptable limits. This "calibration" step allows the modeler to better 
represent the actual groundwater system. Once calibrated, the model can be used to estimate the 
impact of changing conditions, i.e., the effect of pumping. WhAEM2000 was specifically 
developed to facilitate capture zone delineation and protection area mapping in support of the 
Source Water Assessment Planning process for public water well supplies in the United States 
(Kraemer et al., 2003). 

3.1 Development of the Monmouth .. Independence Area 
Groundwater Flow Model 

The first step in developing a groundwater flow model is to construct a conceptual picture of the 
groundwater system including the important geologic units, their hydraulic properties, and the 
location and type of boundaries that occur within the area, i.e., streams, bedrock outcrops, etc ... 
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Conceptualizing the groundwater system provides the values for the input parameters in the 
model and is accomplished through the evaluation of combined data from existing groundwater 
reports, local well logs, and fieldwork. 

An important resource in developing the Monmouth - Independence Area conceptual model was 
the Oregon Water Resources Department Ground Water Report No. 28, "Groundwater 
Resources of the Dallas-Monmouth Area, Polk, Benton, and Marion Counties, Oregon" by 
Gonthier (1983). Of equal value was the U.S. Geological Survey Professional Paper 1424-
B, "Hydrogeologic Framework of the Willamette Lowland Aquifer System, Oregon and 
Washington" by Woodward et al. (1998). Also of considerable use were the field located wells 
provided by the U.S. Geological Survey, allowing the more precise association of well locations 
and well reports throughout the area. Recorded water-levels for the oldest U.S. Geological 
Survey field located wells in each section were used as a calibration target for the Monmouth -
Independence Area model. 

3.1.1 Regional Geology 

The Willamette Basin is a structural basin that formed between the Coast Range on the west and 
the Cascades on the east. The Coast Range consists primarily of marine sedimentary rocks while 
the Cascades are composed of volcanic rocks such as basalt/andesite flows and ash/tuff deposits. 
The sediments in the Willamette Basin were derived from erosion of the respective highlands to 
the west and east and delivered to the basin by ancestral drainages of the river systems present 
today. The sediments tend to be coarser near the foothills and become finer toward the central 
part of the valley. Imposed upon this is the fact that Coast Range rocks tend to be softer and 
therefore, break up more rapidly than the volcanic rock of the Cascade Range. As a result, 
sediments from the Coast Range that make up the sediments along the western margin of the 
Willamette Basin tend to be finer grained than their equivalent sediments along the eastern 
margin of the basin which are derived from the more resistant volcanic rock. 

Deposited on top of the highland-derived sediments are silts and clays that were deposited from 
lakes that repeatedly formed in the Willamette Valley during the last Ice Age as a result of 
glacial flood waters that swept down the Columbia River drainage from northeastern 
Washington, northern Idaho, and Montana and backed up into the Willamette Valley. 
Subsequent erosion of these flood deposits, called the Willamette Silt, by present day surface 
water drainage features form the current landscape along the valley floor. 

Woodward et al. (1998) identified the important hydrogeologic units in the Willamette Lowland 
from the surface down as the Willamette Silt Unit, the Willamette Aquifer, the Willamette 
Confining Unit, the Columbia River Basalts, and the Basement Confining Unit. However, the 
Willamette Silt Unit has been completely eroded along the modem floodplain of the Willamette 
River. Thus, it is reasonable to assume that recently deposited and/or reworked alluvial materials 
are in direct contact with the Willamette Aquifer within the Willamette River floodplain. In 
addition, the Willamette Confining Unit and Columbia River Basalts are absent in the Monmouth 
- Independence area, leaving the Willamette Aquifer to rest directly on top of the Basement 
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Confining Unit. The vast majority of the wells in the Monmouth - Independence Area produce 
water from the Willamette Aquifer. 

3.1.2 Conceptual Model 

The City of Monmouth well reports and reported static water-levels indicate that there is a 
persistent sand and gravel layer throughout the area. The geohydrologic map produced by 
Gonthier (1983) shows that the direction of groundwater flow within the Willamette aquifer, near 
the City of Monmouth wells, trends from the west toward the east in the older alluvial materials 
then transitions to a more northward flow direction in the younger alluvial materials, following 
the general flow direction of the Willamette River within the floodplain. 

Morgan and McFarland (1996), indicated that the range of hydraulic conductivity values for the 
Willamette Aquifer vary from 10 to 200 ft/day. Specific capacity data collected from the City of 
Monmouth Well #4 well log indicated that the hydraulic conductivity of the older alluvium was 
approximately 121 ft/day. Specific capacity data collected from local well logs indicated that the 
hydraulic conductivity of the younger alluvium ranges from roughly 180 to 800 ft/day. The final 
hydraulic conductivity values for both of these units in the modeled area was determined during 
model calibration resulting in a hydraulic conductivity of 512 ft/day for the younger alluvial 
materials and 121 ft/day for the older alluvial materials. The line of contact between these two 
units is assumed to represent a heterogeneity within the modeled area. 

Gonthier (1983) estimated the coefficient of storage for the geologic materials in the Dallas
Monmouth area. Estimated values for the older and younger alluvium were used as guidance for 
determining aquifer porosity values. Gonthiers' storage values for the older alluvium ranged 
from 0.001 to 0.2 and the suggested value for the younger materials was 0.2. On that basis, the 
porosity of the older alluvium was set at 0.2. Since the younger alluvium has been reworked, it 
is reasonable to assume that it would have a higher porosity value due to the presence of coarser 
grained materials, therefore the modeled porosity value was set at 0.25. 

Gonthier (1983) estimated annual recharge to the younger alluvium to range from 8 to 15 inches 
per year and recharge to the older alluvium to range from 2 to 5 inches per year. Gonthier 
arrived at a higher recharge estimate for the younger alluvium due to the thin relatively 
permeable surface deposits, the numerous surface depressions in the younger alluvium that 
would allow increased infiltration, and the presence of several feet of low-permeability silt/clay 
resting on top of the older alluvium. In contrast, Woodward et al., (1998) suggested that for 
reworked floodplain deposits within the Willamette Valley, 58% of precipitation would become 
recharge and that within other sediments, 42% of precipitation would become recharge. Average 
annual rainfall at the Salem Airport is 40.35 inches, while the average rainfall in Dallas is 50.58 
inches (NOAA, 1982). Therefore, the average annual rainfall over the Monmouth -
Independence area is estimated to be 45.46 inches and, according to Woodwards' estimated 
recharge rates, annual recharge should be close to 26 inches for the younger alluvium and 19 
inches for the older alluvium. Final recharge values were determined during model calibration, 

7 



resulting in an annual average recharge value of 23.96 inches for the younger alluvium and 16.30 
inches for the older alluvium. 

The regional groundwater flow model for the entire Dallas-Monmouth Area was calibrated to 
early groundwater resource development conditions in the area using static water-level data from 
local well logs that were selected as calibration points based on age, depth, and location (one 
well per each section in modeled area). The resulting Root Mean Squared error in the model was 
7.1. 

Modeled pumping rates for each well were determined using water use data provided by the 
water system to the Oregon Water Resources Department for Water Years 2000 through 2004. 
The modeled annual pumping rate for the entire water system was established using 125% of the 
water pumped during Water Year 2003, which was the high volume year during the time-interval 
that was reviewed. The modeled amount of water pumped by each individual well on an annual 
basis was estimated by calculating the percentage of the total volume of water pumped by the 
well during Water Years 2000 through 2004. That percentage was then applied to the modeled 
annual pumping rate for the entire water system to estimate the fraction of water volume 
provided by the well for the next 10 years. Since Well #4 is listed as being used for emergency 
purposes only, the modeled amount of water pumped from this well was evenly distributed 
between Well #1 and Well #5 and no Drinking Water Protection area was delineated for Well #4. 

The model also takes into account the existence of several "nearby" irrigation wells. Average 
daily discharge from each irrigation well was estimated by calculating the total pumping rate 
granted under the associated water right, assuming that it is applied for 10 hours a day and 120 
days a year. The sum discharge for each irrigation well was then spread out over 365 days per 
year to accommodate incorporation into the model. 

Time-related capture zones were determined for each well based on 1-, 2-, 5-, and 10-year time 
intervals. DWP As for each well were created by rotating the delineated capture zone around 
each well 25° clock-wise and counter clock-wise to account for possible seasonal variations in 
the regional groundwater flow direction. Additional information regarding the parameters used 
in the delineation process including; the delineation method, estimated pump rate, and aquifer 
characteristics can be found in the appendix materials. 
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4. Sensitivity Analysis Results 

After the Drinking Water Protection Area (DWP A) has been identified, aquifer susceptibility to 
potential contaminant sources inside the DWP A can be evaluated. Aquifer susceptibility is 
dependent on two factors, the natural environment's characteristics that permit migration of a 
contaminant into the aquifer (i.e., aquifer sensitivity) and the presence, distribution, and nature of 
the potential contaminant sources within the DWP A. It should be understood that the public 
water system's drinking water source cannot be susceptible to contamination, even if potential 
contaminant sources are present, unless the aquifer or the constructed source water intake are 
sensitive to contamination. Therefore, the intent of the sensitivity analysis is to identify those 
areas within the DWPA where the aquifer is most sensitive to contamination. The analysis is 
based on data collected or generated during the DWPA delineation process and is designed to 
meet the needs of other existing or developing programs such as Monitoring Waivers and the 
Groundwater Rule. 

4.1. Well #1 (Primary Well, Marion County) 

The results of the sensitivity analysis for Well #1 are provided in the tables that follow. 
Information and sensitivity ratings regarding the aquifer and water quality at the Well #1 location 
are provided in Table 4.1.a while information and sensitivity ratings regarding the well and its 
construction is provided in Table 4.1.b. Clarification of the ratings are provided as comments 
where appropriate. 

Based on this analysis, the construction of the well is not considered highly sensitive to 
contamination. However, the aquifer at the Well #2 location, is considered highly sensitive 
to contamination due to the elevated nitrate concentrations that have historically exceeded 
the EPA Maximum Contaminant Level. The age of the well, presence of highly sensitive soils 
inside the DWP A, moderate infiltration potential score (calculated at the Well #2 location), and 
the presence of surface water in close proximity to the wellhead all contribute to a moderate 
overall water system sensitivity. Sensitivity Analysis Tables for the Well #1 follow, beginning 
on the next page. 
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Table 4.1.a Aquifer Sensitivity Analysis at Well #1 Location. 

Sensitivity 

Parameter H M L Comments 

Depth to first water-bearing zone below 23 feet 
casing seal. 

Aquifer characteristics and hydraulic al' Shallow unconfined sand and 
nature. gravel aquifer with adequate 

protective overburden. 

Overburden thickness and characteristics. al' 23 feet of silt and silt packed 
gravel. 

Highest soil sensitivity in Protection Area. al' Only results in a moderate 
overall aquifer sensitivity. 

Traverse potential score (10 =High). al' Score= 2.3 

Infiltration potential score (10 =High). al' Score= 6.3, high rainfall rate. 

Organic chemical detections. al' None detected. 

Inorganic chemical detections. al' Potentially natural 
concentrations of selenium 
(05/21/2002) below MCL. 

Source related coliform detections. al' None detected. 

Nitrate concentrations (Drinking Water al' Up to 12.10 mg/L (02/22/2000), 
Standard= 10 mg/L). suggests direct chemical 

pathway from surface. 

Fractured bedrock near surface in al' None present. 
Protection Area. 

Other wells score (Significant Risk= 400). al' Score = 99. Indicates a low 
density of wells in area. 

Surface water within 500 feet of wellhead. 
al' An unnamed Willamette River 

slough is within 150 ft of the I wellhead. 
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The presence of selenium in the drinking water is likely due to natural sources. However, the 
water system should be aware that there could be some contamination-related contributions. 

Table 4.1.b Well #1 Construction Sensitivity Analysis. 

Sensitivity 

Parameter H M L Comments 

Casing depth. 32Y2 feet 

Casing seal depth. 21 feet 

Well construction setback deficiencies V' None identified as of 
from site visit. 09/10/2003. 

Well report information missing or V' No 
unknown. 

Casing seal information missing or V' No 
unknown. 

Casing seal material. V' Cement/Bentonite 

Well open to multiple aquifers V' No 
(commingling suspected). 

Casing seal construction. V' Adequate 

Age of well. V' Well constructed in 1978. 

4.2 Well #4 (Inactive Emergency Supply) 

The results of the sensitivity analysis for Well #4 are provided in the tables that follow. 
Information and sensitivity ratings regarding the aquifer and water quality at the Well #4 location 
are provided in Table 4.2.a while information and sensitivity ratings regarding Well #4 and its 
construction is provided in Table 4.2.b. Clarification of the ratings are provided as comments 
where appropriate. 

Based on this analysis, both the aquifer and the well are not considered highly sensitive to 
contamination. However, the slightly elevated nitrate concentrations, age of the well, and 
moderate infiltration potential score (calculated at the Well #4 location), all contribute to a 
moderate overall water system sensitivity. Sensitivity Analysis Tables for Well #4 follow, 
beginning on the next page. 
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Table 4.2.a Aquifer Sensitivity Analysis. 

Sensitivity 

Parameter H M L Comments 

Depth to first water-bearing zone below 41 feet 
casing seal. 

v Shallow unconfined sand and 
Aquifer characteristics and hydraulic gravel aquifer with adequate 
nature. protective overburden. 

Overburden thickness and characteristics. v 41 feet of topsoil, silt and silt 
packed gravel. 

Highest soil sensitivity in Protection Area. NI A, no protection area 
delineated. 

Traverse potential score (10 =High). v Score= 3.2 

Infiltration potential score (10 =High). v Score= 6.4, high rainfall rate. 

Organic chemical detections. v None detected. 

Inorganic chemical detections. v Potentially natural 
concentrations of selenium 
(05/21/2002) below MCL. 

Source related coliform detections. v None detected. 

Nitrate concentrations (Drinking Water v Up to 4.10 mg/L (02/25/2000), 
Standard= 10 mg/L). contributes to moderate overall 

aquifer sensitivity. 

Fractured bedrock near surface in v None present. 
Protection Area. 

Other wells score (Significant Risk = 400). v Score = 99. Indicates a low 
density of wells in area. 

Surface water within 500 feet of wellhead. v None observed . 

..r\.4-L--- Cl-..l!--- ~-----'----'-!-- ....._ ""llfi ---IT . ,; TT~--'---~ --1 - --- - ----'-----'-~ ---- L ____ 
Vlllt:I; k)UUIUHI ~Ulll:t:llU auu11 / -"U 1ug1 L. V' Ill::S LUI lC:al C:UllC:t::llll allUll::S lla v t:: 

been as great as 3 2. 9 mg/L 
(03/0712000). 
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The presence of selenium in the drinking water is likely due to natural sources. However, the 
water system should be aware that there could be some contamination-related contributions. In 
addition, sodium has been detected in the water from this well at concentrations as great as 32.9 
mg/L. The EPA recommends that sodium concentrations in drinking water be held to 20 mg/L 
or less because sodium is so common in other beverages and food. Therefore, we recommend 
that those individuals which are on a low sodium diet for health related reasons and are ingesting 
the water on a daily basis consult with their physician regarding the sodium content. 

Table 4.2.b Well Construction Sensitivity Analysis. 

Sensitivity 

Parameter H M L Comments 

Casing depth. 51 feet 

Casing seal depth. 18 feet 

Well construction setback deficiencies . V' None identified as of 
from site visit. 09/10/2003. 

Well report information missing or V' No 
unknown. 

Casing seal information missing or V' No 
unknown. 

Casing seal material. V' Cement 

Well open to multiple aquifers V' No 
(commingling suspected). 

Casing seal construction. V' Adequate 

Age of well. V' Well constructed in 1978. 

4.3 Well #5 

The results of the sensitivity analysis for Well #5 are provided in the tables that follow. 
Information and sensitivity ratings regarding the aquifer and water quality at the Well #5 location 
are provided in Table 4.3 .a while information and sensitivity ratings regarding the well and its 
construction is provided in Table 4.3.b. Clarification of the ratings are provided as comments 
where appropriate. 
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Based on this analysis, the aquifer is not considered highly sensitive to contamination. 
However, the construction of the well is considered highly sensitive to contamination due to 
an inadequately constructed casing seal. In addition, the slightly elevated nitrate 
concentrations, age of the well, presence ofhighlypermeable soils inside the DWPA, and the 
moderate infiltration potential score (calculated at the Well #5 location), contribute to a moderate 
overall water system sensitivity. Sensitivity Analysis Tables for Well #5 follow, beginning on 
the next page. 
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Table 4.3.a Aquifer Sensitivity Analysis. 

Sensitivity 

Parameter H M L Comments 

Depth to first water-bearing zone below 32 feet 
casing seal. 

Aquifer characteristics and hydraulic v Shallow unconfined gravel 
nature. aquifer with a significant 

protective layer. 

Overburden thickness and characteristics. v 32 feet of topsoil and silt. 

Highest soil sensitivity in Protection Area. v Only contributes to a moderate 
overall sensitivity. 

Traverse potential score (10 =High). v Score= 3.2 

Infiltration potential score (10 = High). v Score= 6.4, high rainfall rate. 

Organic chemical detections. v None detected. 

Inorganic chemical detections. v Potentially natural 
concentrations of selenium 
(05/21/2002) below MCL. 

Source related coliform detections. v None detected. 

Nitrate concentrations (Drinking Water v Up to 4.10 mg/L (02/25/2000), 
Standard = 10 mg/L). contributes to a moderate overall 

aquifer sensitivity. 

Fractured bedrock near surface in v None present. 
Protection Area. 

Other wells score (Significant Risk= 400). v Score= 82. Indicates a low 
density of wells in area. 

Surface water within 500 feet of wellhead. v None present. 

Other: Sodium Concentration > 20 mg/L. v Historical concentrations have 
been as great as 29.2 mg/L 
(03/0712000). 

15 



The presence of selenium in the drinking water is likely due to natural sources. However, the 
water system should be aware that there could be some contamination-related contributions. In 
addition, sodium has been detected in the water from this well at concentrations as great as 29 .2 
mg/L. The EPA recommends that sodium concentrations in drinking water be held to 20 mg/L 
or less because sodium is so common in other beverages and food. Therefore, we recommend 
that those individuals which are on a low sodium diet for health related reasons and are ingesting 
the water on a daily basis consult with their physician regarding the sodium content. 

Table 4.3.b Well Construction Sensitivity Analysis. 

Sensitivity 

Parameter H M L Comments 

Casing depth. 60 feet 

Casing seal depth. 18 feet 

Well construction setback deficiencies V' None identified as of 
from site visit. 09/10/2003. 

Well report information missing or V' No 
unknown. 

Casing seal information missing or V' No 
unknown. 

Casing seal material. V' Cement 

Well open to multiple aquifers V' No 
(commingling suspected). 

Casing seal construction. V' Inadequate, not enough cement 
used to properly seal well to a 
depth of 18 ft. 

Age of well. V' Well constructed in 1970. 
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5. Potential Contaminant Source Inventory 

An inventory of potential contamination sources was performed within the Drinking Water 
Protection Area and the results are shown in Figures 2-A and 2-B (see appendix materials). The 
primary intent of the inventory was to identify and locate significant potential contaminant 
sources of concern. This 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. 

5.1 Potential Contaminant Sources within the Two-Year Time-of
Travel Zone for the Wells 

The delineated two-year time-of-travel zone for each well is primarily dominated by agricultural 
land use practices. A total of six potential contaminant source locations (Potential Contaminant 
Source Reference Numbers 1 through 6 on Figure 2-A and in Table 2 of the appendix materials) 
and eight potential contaminant sources were identified within the two-year time-of-travel zone 
for Well # 1. Likewise, a total of three potential contaminant sources (Potential Contaminant 
Source Reference Numbers 8 through 10 on Figure 2-B and in Table 2 of the appendix materials) 
were identified in the two-year time-of-travel zone for Well #5. The potential contaminant 
sources (PCSs) identified within the two-year time-of-travel for each of the wells are detailed in 
the table below: 

Well Number PCSs within each Two-year Time-of-Travel Zone 
Well #1 Rural homesteads with septic systems, above ground 
(Marion County Well) storage tanks, irrigated crops, a gravel pit, South River 

Road, and two possible pesticide/fertilizer 
handling/storage areas. 

Well# 5 Irrigated crops, non-irrigated crops, and a railroad 
transportation corridor. 

The notential contaminant sources within the two-vear time-of-travel zone all nose a relativelv - .i - - - - - - - - -------- ---- - - - .; - --- ------ -- ---- - -- ----- ---- r -- - -- - ------ - --.; 

high to moderate risk to the drinking water supply with the exception of the rural homes and 
non-irrigated crops, which represent a low risk. However, the septic systems associated with the 
rural homes pose a high risk of transmitting micro-organisms to local groundwater. 
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5.2 Potential Contaminant Sources within the Five-Year and Ten
Y ear Time-of-Travel Zones for the Wells 

The drinking water protection area between the two- and ten-year time-of-travel zone for each 
well is primarily occupied by agricultural land use practices. One additional potential 
contaminant source location (Potential Contaminant Source Reference Number 7 on Figure 2-A 
and in Table 2 of the appendix materials) and two potential contaminant sources were identified 
between the two- and ten-year time-of-travel zones for Well #1. Likewise, five additional 
potential contaminant source locations (Potential Contaminant Source Reference Numbers 11 
through 15 on Figure 2-B and in Table 2 of the appendix materials) were identified between the 
two- and ten-year time-of-travel zones for Well #5. The potential contaminant sources (PCSs) 
identified between the two- and ten-year time-of-travel zones for each of the wells are detailed in 
the table below. In some cases, area-wide potential contaminant sources such as the residential 
areas and the transportation corridors may extend from inside the two-year time-of-travel zone 
out into the five- and ten-year time-of-travel zones. These land uses occur throughout the 
drinking water protection area yet are shown on Figures 2-A & 2-B in their location nearest each 
well. 

Well Number PCSs within the Five- and Ten-year Time-of-Travel 
Zones 

Well #1 A commercial operation where the nature of the business is 
(Marion County Well) unknown with an associated fleet/trucking terminal. 
Well# 5 Rural homesteads with septic systems, a private residence 

with associated scrap/junk, a possible pesticide/fertilizer 
handling/storage area, above ground storage tanks, and a 
commercial operation where the nature of the business is 
unknown. 

The potential contaminant sources between the two- and ten-year time-of-travel zones all pose a 
relatively high to moderate risk to the drinking water supply with the exception of the rural 
homes, which represent a low risk. 
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6. Susceptibility of the Drinking Water Source 

In general, Potential Contaminant Sources (PCSs) within the shorter time-of-travel zones pose a 
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. Overlaying the 
PCS location map (Figures 2-A and 2-B, appendix materials) on top of 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 Figures 3-A and 3-B, appendix materials). 

6.1 Aquifer Susceptibility to Potential Contaminant Sources Inside 
the Drinking Water Protection Area 

Tables 6.1.a and 6.1.b indicate the relationship between potential contaminant source risk, 
aquifer sensitivity, and estimated contaminant arrival time at the well, wellfield, and/or spring. 
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 (see appendix 
materials) to identify the susceptibility of the drinking water source to contamination from each 
PCS and take steps to reduce the risk accordingly. 

We have attempted to quantify the relative susceptibility of the water system with regard to the 
PCSs present in the Drinking Water Protection Area (DWP A) using Tables 6.1.a and 6.1.b. 
Across the top of the table, each Time-of-Travel (TOT) zone is subdivided to account for areas 
of high, moderate, and low sensitivity that may exist between each TOT. Potential contaminant 
source risk categories (high, moderate, and low) are listed down the left hand side of the table. 
The relative aquifer susceptibility to each PCS is demonstrated by the shading of each cell in the 
table. Cells that are shaded dark gray indicate a highly-susceptible condition, light gray shaded 
cells indicate a moderately-susceptible condition, and white cells indicate conditions of low 
susceptibility. The number in each cell indicates the number of potential contaminant sources 
that meet the conditions for that cell. Cells that do not contain a number indicate that there are 
no known potential contaminant sources that meet the conditions for the cell. Potential 
contaminant sources that meet the specific criteria for a cell in Tables 6.1.a and 6.1.b can be 
identified by reviewing Table 2 in the attached appendix materials. The number of potential 
contaminant sources is totaled across the bottom of each table. 
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6.1.1 Aquifer Susceptibility Inside the City of Monmouth Well #1 Protection Area 

The TP score (i.e. measurement of natural aquifer sensitivity) using the well log for the City of 
Monmouth Well #1 (Marion County Well) indicates that the geologic materials between the soil 
and the first water-bearing zone below the casing seal represent a low aquifer sensitivity. 
However, the IP score for the well indicates a moderately sensitive condition due to high rainfall 
amounts. Therefore, based on the well log for Well #1, it is reasonable to assume that the overall 
natural aquifer sensitivity to contamination throughout the DWPA is moderate. The aquifer 
susceptibility to the PCSs present inside the DWP A is quantified in Table 6.1.a below and is 
shown on the susceptibility map presented as Figure 3-A in the appendix materials. 

Table 6.1.a. City of Monmouth Well #1 Susceptibility as a Function of PCS Risk, 
TOT Zone, and A uifer Sensitivit . 

2-YrTOT 

High Risk PCSs 

Moderate Risk PCSs 

Low Risk PCSs 1 1 1 

Total PCSs 8 3 5 

During the potential contaminant source inventory, a total of seven potential contaminant source 
locations and ten potential contaminant sources were identified inside the DWP A for the City of 
Monmouth Well # 1. If any of these potential contaminant sources have been identified as an 
area-wide source, they have been evaluated with respect to each time-of-travel zone in which 
they occur. As a result, the total number of potential contaminant sources evaluated in the above 
susceptibility table may exceed the number identified on the potential contaminant source 
inventory map (Figure 2-A, appendix materials). 

As indicated in the above table, eight potential contaminant sources occur inside the 2-year TOT 
zone, three sources fall between the 2- and 5-year TOT zones, and five sources have been 
identified between the 5- and 10-year TOT zones. Of the potential contaminant sources 
identified inside the 2-year TOT, three are considered high-risk, four are considered moderate
risk, and one is considered low-risk. Based on the analysis results shown in the relative 
susceptibility table, we consider the vVell #1 water supply to be highly susceptible to the 
pesticide/fertilizer handling/storage areas and the gravel pit identified inside the 2-year TOT 
zone (Potential Contaminant Source Reference No. 2, 4, and 6 on Figure 3-A, appendix 
materials). Therefore we recommend that these potential contaminant sources not only be 
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addressed in any Drinking Water Protection Plan but also in any Water System 
Emergency Response Plan. 

The City of Monmouth Well #1 water supply also appears to be highly susceptible to one other 
potential contaminant source identified between the 5- and IO-year TOT zones and moderately 
susceptible to nine potential contaminant sources that are scattered throughout the DWP A. As a 
result of this analysis, we recommend that the water system develop a Drinking Water Protection 
Plan that addresses all high- and moderate-risk potential contaminant sources within the DWP A, 
beginning with those sources which represent the greatest susceptibility risk. At a minimum, the 
water system should work with representatives from those PCSs posing a moderate- to high
susceptibility risk within the DWP A to (1) determine the level of environmental protection 
employed in the day-to-day operations of the facility and (2) identify any reasonable Best 
Management Practices that will lead to an overall reduction of contamination risk. 

6.1.2 Aquifer Susceptibility Inside the City of Monmouth Well #5 Protection Area 

The TP score (i.e. measurement of natural aquifer sensitivity) using the well log for the City of 
Monmouth Well #5 indicates that the geologic materials between the soil and the first water
bearing zone below the casing seal represent a low aquifer sensitivity. However, the IP score for 
the well indicates a moderately sensitive condition due to high rainfall amounts. Therefore, 
based on the well log for Well #5, it is reasonable to assume that the overall natural aquifer 
sensitivity to contamination throughout the DWPA is moderate. The aquifer susceptibility to the 
PCSs present inside the DWP A is quantified in Table 6.1.b below and is shown on the 
susceptibility map presented as Figure 3-B in the appendix materials. 

6.1.b. City of Monmouth Well #5 Susceptibility as a Function of PCS Risk, 
Zone, and A uifer Sensitivit . 

2-YrTOT 

High Risk PCSs 

Moderate Risk PCSs 

Low Risk PCSs I I 2 

Total PCSs 3 2 7 

During the potential contaminant source inventory, a total of eight potential contaminant sources 
were identified inside the DWPA for Well #5. If any of these potential contaminant sources 
have been identified as an area-wide source, they have been evaluated with respect to each time-
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of-travel zone in which they occur. As a result, the total number of potential contaminant 
sources evaluated in the above susceptibility table may exceed the number identified on the 
potential contaminant source inventory map (Figure 2-B, appendix materials). 

As indicated in the above table, three potential contaminant sources occur inside the 2-year TOT 
zone, two sources fall between the 2- and 5-year TOT zones, and seven sources have been 
identified between the 5- and 10-year TOT zones. Of the potential contaminant sources 
identified inside the 2-year TOT zone, two are considered moderate-risk, and one is considered 
low-risk. Based on the analysis results shown in the relative susceptibility table, we consider the 
Well #5 water supply to be moderately susceptible to the irrigated crops and railroad 
transportation corridor identified inside the 2-year TOT zone (Potential Contaminant Source 
Reference No. 8 and 10 on Figure 3-B, appendix materials). 

The City of Monmouth Well #5 water supply also appears to be highly susceptible to two 
potential contaminant sources identified between the 5- and 10-year TOT zones and moderately 
susceptible to four other potential contaminant sources identified between the 2- and 10-year 
TOT zones. As a result of this analysis, we recommend that the water system develop a 
Drinking Water Protection Plan that addresses all high- and moderate-risk potential contaminant 
sources within the DWP A, beginning with those sources which represent the greatest 
susceptibility risk. At a minimum, the water system should work with representatives from those 
PCSs posing a moderate- to high-susceptibility risk within the DWPA to (1) determine the level 
of environmental protection employed in the day-to-day operations of the facility and (2) identify 
any reasonable Best Management Practices that will lead to an overall reduction of 
contamination risk. 

6.2 Water System Susceptibility to Viral Contaminant Sources 
within the Two-Year Time-of-Travel Zone 

The area within the two-year TOT zone for each well roughly identifies the next two years of 
groundwater supply for that well. The two-year time frame is used as a conservative estimate of 
the survival time for the most prolific viruses that could be introduced to groundwater by a viral 
contaminant source. The overall assessment results indicate that the City of Monmouth water 
system is susceptible to viral contamination. In an effort to increase the usefulness of this report, 
the susceptibility for both Well #1 and Well #5 to viral contamination has been evaluated in the 
following paragraphs. Regardless of the outcome of the viral susceptibility analysis, it is in the 
water system's best interest to reduce the potential for future viral contamination through 
compliance with all Oregon Department of Human Services setback standards related to public 
drinking water supply sources. 

zone for this well. Based on the assessment results, the construction of the well is not considered 
sensitive to viral contamination. However, the aquifer is considered sensitive to viral 
contamination. Therefore, we do consider the City of Monmouth Well #1 water supply to be 
susceptible to viral contamination. 
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Well #5. Based on assessment results, the aquifer at the Well #5 location is not considered 
sensitive to viral contamination but the construction of Well #5 is considered sensitive to viral 
contamination. However, no viral contaminant sources were identified inside the two-year TOT 
zone for this well. Therefore, we do not consider the City of Monmouth Well #5 water 
supply to be susceptible to viral contamination. 
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7. Conclusions 

The City of Monmouth water system draws water from sand and gravel deposits within the 
Willamette Aquifer. The well logs for the City of Monmouth wells indicate that the Willamette 
Aquifer contains two different strata, older and younger alluvium. City of Monmouth Well #4 
and Well #5 draw water from the older alluvial material. In contrast Well #1 draws water from 
the younger alluvial material. Based on analysis results, both the younger and older alluvial 
aquifer materials in this area are unconfined. 

Overall assessment results indicate that the water system would be highly sensitive to a 
contamination event inside both of the identified Drinking Water Protection Areas. The presence 
of some high- and moderate-risk potential contaminant sources within the protection areas was 
confirmed through a potential contaminant source inventory. Under a "worst case" scenario, 
where it is assumed that nothing is being done to protect groundwater quality at the identified 
potential contaminant sources, the assessment results indicate that the water system would be 
highly susceptible to a few of the identified potential contaminant sources. In addition, the 
assessment results indicate that, at this time, the water system is considered susceptible to viral 
contamination. Conclusions regarding both of the City of Monmouth wells in service are 
outlined in the following paragraphs. 

Well #1. Assessment results indicate that the City of Monmouth Well #1 would be highly 
sensitive to a contamination event inside the identified Drinking Water Protection Area. The 
presence of several high- and moderate-risk potential contaminant sources within the protection 
area was confirmed through a potential contaminant source inventory. Under a "worst case" 
scenario, where it is assumed that nothing is being done to protect groundwater quality at the 
identified potential contaminant sources, the assessment results indicate that the Well #1 water 
supply would be highly susceptible to a few of the potential contaminant sources. In addition, 
the assessment results indicate that, at this time, the well is considered susceptible to viral 
contamination. 

Well #5. Assessment results indicate that the City of Monmouth Well #5 would be highly 
sensitive to a contamination event inside the identified Drinking Water Protection Area. The 
presence of several high-risk and moderate-risk potential contaminant sources within the 
protection area was confirmed through a potential contaminant source inventory. Under a "worst 
case" scenario, where it is assumed that nothing is being done to protect groundwater quality at 
the identified potential contaminant sources, the assessment results indicate that the Well #5 
water supply would be highly susceptible to a few of the identified potential contaminant 
sources. In addition, the assessment results indicate that, at this time, the well is not considered 
susceptible to viral contamination. 
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8. Recommended Use of the Source Water Assessment 
Report 

The costs associated with contaminated drinking water are high. Developing an approach to 
protect that resource, such as a Drinking Water Protection Plan, can reduce the potential for 
contamination of the local drinking water supply. This report contains a summary of 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., Best Management Practices, 
regarding the proper use and practices associated with some common potential contamination 
sources (see appendix materials). We believe public awareness is a powerful tool for protecting 
drinking water and that the information provided in this report will help you increase local 
awareness regarding the relationship between land use activities and drinking water quality. To 
that end, the process for developing a Drinking Water Protection Plan can be summarized as 
follows: 

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 

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 with the information necessary to develop a Drinking Water Protection 
Plan. In Oregon, development of a protection 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, etc., of the identified facilities and land use activities. The Source Water Assessment 
(SW A) inventory should be regarded as a preliminary review of potential sources of 
contamination within the drinking water protection area. Resources within the community 
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should be used to do an "enhanced inventory" to refine this preliminary list of potential 
contaminant sources. 

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, 
potential contaminant sources which pose little or no threat to your drinking water supply 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 
for 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. 

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. By using the results of the assessment, the water 
system/community can form a Drinking Water Protection Team comprised of individuals that 
have a stake in the plan's 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 technical 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 for reducing the risks of future contamination. 

Protecting the drinking water supply in a community can also be a very effective way to 
encourage all citizens to participate in issues which directly affect 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 quaiity 
problems are not only from industries, farmers, and managed forest, but every individual living, 
commuting, and working in that area. 
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Communities/water systems interested in developing Drinking Water Protection Plans may 
contact the Department of Environmental Quality (503-229-5413) or the DHS Drinking Water 
Program (541-726-2587) for further information. 
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Appendix Materials 

References 

Figures 

Inventory of Potential Contaminant Sources 

Well Reports 

Parameters Used in Delineation Model 

Groundwater Fact Sheet 

BMPs for Activities Commonly found in Drinking Water Protection Areas 

Drinking Water Protection in Oregon 

Source Water Assessment Methodology 

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

Groundwater Coordinator 
Drinking Water Program 
Department of Human Services 
444 A Street 
Springfield, OR 97477 
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Figure 2-A. City of Monmouth 
Marion County Well 
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Figure 2-B. City of Monmouth 
Well #5 
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Note: Sites and areas noted in this figure are potential sources of contamination to the drinking water as identified by 
Oregon Drinking Water Protection Staff. Environmental contamination is not likely to occur when chemicals 
are used managed properly. Numbers indicate potential contaminant sources outlined in Table 2 in the Appendix. 



Figure 3-A. City of Monmouth 
Marion County Well 
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Prepared by: KK 06/30/2005 
Project Manager: TP RG# G-1874 
PWS#:4100537 

Note: Sites and areas noted in this figure are potential sources of contamination to the drinking water as identified by 
Oregon Drinking Water Protection Staff. Environmental contamination is not likely to occur when chemicals 
are used managed properly. Numbers indicate potential contaminant sources outlined in Table 2 in the Appendix. 



Figure 3-B. City of Monmouth 
Well #5 

Drinking Water Source Susceptibility 
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(part section) 7.5' Series (Topographic) 

Prepared by: KK 0613012005 
Project Manager: TP RG# G-1874 
PWS#:4100537 

Note: Sites and areas noted in this figure are potential sources of contamination to the drinking water as identified by 
Oregon Drinking Water Protection Staff. Environmental contamination is not likely to occur when chemicals 
are used managed properly. Numbers indicate potential contaminant sources outlined in Table 2 in the Appendix. 



APPENDIX - INVENTORY OF POTENTIAL CONTAMINANT SOURCES 

MONMOUTH, CITY OF - PWS # 4100537 

OREGON SOURCE WATER ASSESSMENT 

Inventory Results 

Table 1. Summary of Potential Contaminant Sources by Land Use 

Table 2. Inventory Results - List of Potential Contaminant Sources 

Notes for Tables: 

Sites and areas identified in these Tables are only potential sources of contamination to the drinking 
water. Environmental contamination is not likely 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 facility. 

Data collected by Sue Gries Oregon DEQ on 3/17/2005. 

Information from applicable state and federal regulatory databases is current as of 912712004. 

Acronyms: 

AST -Aboveground Storage Tank 

DC - DEQ's Dry Cleaner database 

DEQ - Oregon Department of Environmental Quality 

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 (includes WPCF & NPDES permits) 

SWMS - DEQ's Solid Waste Management System database 

UST - DEQ's Underground Storage Tank database or Underground Storage Tank 

WPCF - Water Po!!ution Centro! Facility 

WRD - Oregon Water Resources Division database for water rights information 

4/19/2005 



TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE 

PWS# 4100537 MONMOUTH, CITY OF 

Residential/Municipal Land Uses 
Relative 

Potential Contamination Source Notes Risk Level 

Airport - Maintenance/Fueling Area Higher 

Apartments and Condominiums Lower 

Campgrounds/RV Parks (1) Lower 

Cemeteries - Pre-1945 Moderate 

Drinking Water Treatment Plants Moderate 

Fire Station Lower 

Fire Training Facilities Moderate 

Golf Courses Moderate 

Housing - High Density(> 1 House/0.5 acres) Moderate 

Landfill/Dumps (1) Higher 

Lawn Care - Highly Maintained Areas Moderate 

Motor Pools Moderate 

Parks Moderate 

Railroad Yards/Maintenance/Fueling Areas Higher 

Schools Lower 

Septic Systems - High Density ( > 1 system/acre) (1) Higher 

Sewer Lines - Close Proximity to PWS (1) Higher 

Utility Stations - Maintenance Transformer Storage Higher 

Waste Transfer/Recycling Stations (1) Moderate 

Wastewater Treatment Plants/Collection Stations (1) Moderate 

Other 

NOTES: 
Sites and areas identified in this Table are only potential sources of contamination to the drinking water. 
Environmental contamination is not likely to occur when contaminants are used and managed properly. 
(1) - Potential source of microbial contamination 
(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation 
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are 
considered moderate risks. 

Total in 
DWPA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE 

PWS# 4100537 MONMOUTH, CITY OF 

Commercial/Industrial Land Uses 
Relative 

Potential Contamination Source Notes Risk Level 

Automobiles - Body Shops Higher 

Automobiles - Car Washes Moderate 

Automobiles - Gas Stations Higher 

Automobiles - Repair Shops Higher 

Boat Services/Repair/Refinishing Higher 

Cement/Concrete Plants Moderate 

Chemical/Petroleum Processing/Storage Higher 

Dry Cleaners Higher 

Electrical/Electronic Manufacturing Higher 

Fleet/Trucking/Bus Terminals Higher 

Food Processing Moderate 

Furniture/Lumber/Parts Stores Moderate 

Home Manufacturing Higher 

Junk/Scrap/Salvage Yards Higher 

Machine Shops Higher 

MedicalNet Offices (1) Moderate 

Metal Plating/Finishing/Fabrication Higher 

Mines/Gravel Pits Higher 

Office Buildings/Complexes Lower 

Parking Lots/Malls (> 50 Spaces) Higher 

Photo Processing/Printing Higher 

Plastics/Synthetics Producer Higher 

Research Laboratories Higher 

RV/Mini Storage Lower 

Wood Preserving/Treating Higher 

Wood/Pulp/Paper Processing and Mills Higher 

Other 

NOTES: 
Sites and areas identified in this Table are only potential sources of contamination to the drinking water. 
Environmental contamination is not likely to occur when contaminants are used and managed properly. 
(1) - Potential source of microbial contamination 
(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation 
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are 
considered moderate risks. 

Total in 
DWPA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE 

PWS # 4100537 MONMOUTH, CITY OF 

Agricultural/Forest Land Uses 

Potential Contamination Source 

Auction Lots 

Boarding Stables 

Confined Animal Feeding Operations (CAFOs) 

Crops - Irrigated (inc. orchards, vineyards, nurseries, greenhouses) 

Crops - Nonirrigated (inc. Christmas trees, grains, grass seed, pasture) 

Farm Machinery Repair 

Grazing Animals (> 5 large animals or equivalent/acre) 

Lagoons/Liquid Wastes 

Land Application Sites 

Managed Forest Land - Broadcast Fertilized Areas 

Managed Forest Land - Clearcut Harvest(< 35 yrs.) 

Managed Forest Land - Partial Harvest ( < 1 O yrs.) 

Managed Forest Land - Road Density ( > 2 mi./sq. mi.) 

Pesticide/Fertilizer/Petroleum Storage, Handling, Mixing, & Cleaning Ar 

Recent Burn Areas(< 10 yrs.) 

Managed Forest Lands - Status Unknown 

Notes 

(1) 

(1) 

(1) 

(1) 

(1) 

Relative Total in 
Risk Level DWPA 

Higher 0 

Moderate 0 

Higher 0 

Moderate 2 
Lower 1 

Higher 0 

Moderate 0 

Higher 0 

Moderate 0 

Lower 0 

Moderate 0 

Moderate 0 

Moderate 0 

Higher 3 

Lower 0 

Moderate 0 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· 

Other 

NOTES: 
Sites and areas identified in this Table are only potential sources of contamination to the drinking water. 
Environmental contamination is not likely to occur when contaminants are used and managed properly. 
(1) - Potential source of microbial contamination 
(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation 
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are 
considered moderate risks. 

4/19/2005 
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE 

PWS# 4100537 MONMOUTH, CITY OF 

Miscellaneous Land Uses 
Relative 

Potential Contamination Source Notes Risk Level 

Above Ground Storage Tanks - Excluding Water Moderate 

Channel Alterations - Heavy Lower 

Combined Sewer Outfalls (1) Lower 

Stormwater Outfalls (1) Lower 

Composting Facilities (1) Moderate 

Historic Gas Stations Higher 

Historic Waste Dumps/Landfills (1) Higher 

Homesteads - Rural - Machine Shops/Equipment Maintenance Higher 

Homesteads - Rural - Septic Systems ( < 1 /acre) (1 )(3) Lower 

Injection/Dry Wells, Sumps - Class V UICs (1) Higher 

Kennels (> 20 Pens) (1) Lower 

Military Installations Higher 

Random Dump Sites Moderate 

River Recreation - Heavy Use (inc. campgrounds) (1) Lower 

Sludge Disposal Areas (1) Moderate 

Stormwater Retention Basins (1) Moderate 

Transmission Lines - Right-of-Ways Lower 

Transportation - Freeways/State Highways/Other Heavy Use Roads Moderate 

Transportation - Railroads Moderate 

Transportation - Right-Of-Ways - Herbicide Use Areas Moderate 

Transportation - River Traffic - Heavy Lower 

Transportation - Stream Crossing - Perennial Lower 

UST - Confirmed Leaking Tanks - DEQ List Higher 

UST- Decommissioned/Inactive Lower 

UST - Nonregulated Tanks(< 1, 100 gals or Large Heating Oil Tanks) Higher 

UST - Not Upgraded and/or Registered Tanks Higher 

UST - Upgraded/Registered -Active Lower 

UST - Status Unknown Higher 

Upstream Reservoirs/Dams Lower 

Wells/Abandoned Wells Higher 

Large Capacity Septic Systems (serves> 20 people) - Class V UICs (1) Higher 

Construction/Demolition Areas Moderate 

Other: - Unknown Operation Moderate 

NOTES: 
Sites and areas identified in this Table are only potential sources of contamination to the drinking water. 
Environmental contamination is not likely to occur when contaminants are used and managed properly. 
(1) - Potential source of microbial contamination 
(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation 
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are 
considered moderate risks. 

Total in 
DWPA 

3 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4/19/2005 Page 4of4 



TABLE 2. INVENTORY RESULTS - UST OF POTENTIAL CONTAMINANT SOURCES 

PWS# 4100537 MONMOUTH, CITY OF 

Reference Potential Proximity to Relative 
No. (See Contaminant Approximate Method for Sensitive Risk Level 
Figure) Source Type Name Location City Listing Areas (1) Potential Impacts 

Homesteads - Rural Homes Throughout the DWPA Field- Within the 2- Lower If not properly sited, designed, installed, and 
Rural - Septic Observation yr TOT maintained, septic systems can impact 
Systems(< 1/acre) drinking water. Use of drain cleaners and 

dumping household hazardous wastes can 
result in groundwater contamination. 

2 Pesticide/Fertilizer/P Aboveground Riverside Drive Field- Within the 2- Higher Leaks, spills and improper handling of 
etroleum Storage, Storage Tanks Observation yr TOT pesticides, fertilizers and petroleum products 
Handling, Mixing, & may impact drinking water source. 
Cleaning Areas 

Above Ground Moderate Spills, leaks, or improper handling of stored 
Storage Tanks - materials may impact the drinking water 
Excluding Water supply. 

3 Crops - Irrigated Irrigated Crops Throughout the DWPA Field- Within the 2- Moderate Over-application or improper handling of 
(inc. orchards, Observation yr TOT pesticides/fertilizers may impact drinking 
vineyards, nurseries, water. Excessive irrigation may transport 
greenhouses) contaminants or sediments to 

groundwater/surface water through runoff. 
Drip-irrigated crops are considered to be a 
low risk. 

4 Mines/Gravel Pits Grossman and Riverside Drive Field- Within the 2- Higher Spills, leaks, or improper handling of 
Weston Gravel Observation yr TOT chemicals and wastes generated in mining 

operations or from heavy equipment may 
impact the drinking water supply. 

5 Transportation - South River Road Runs through the DWPA Field- Within the 2- Moderate Vehicle use increases the risk for leaks or 
Freeways/State Observation yr TOT spills of fuel & other haz. materials. Road 
Highways/Other building, maintenance & use can increase 
Heavy Use Roads erosion/slope failure causing turbidity. Over-

application or improper handling of 
pesticides/fertilizers may impact water. 

Note: Sites and areas identified in this Table are only potential sources of contamination to the drinking water. Environmental contamination is not likely to occur when contaminants are used and managed properly. 

(1) Where multiple potential contaminant sources exist at a site, the highest level of risk is used. 

(2) See Table 3 for database listings (if necessary). 

4/19/2005 Page 1of3 

Comments 

Location and type of use based 
on WRD database - needs 
verification. 

Location from topographic map. 
Most of the site is beyond public 
access, no visual observation -
needs verification. 



TABLE 2. INVENTORY RESULTS - LIST OF POTENTIAL CONTAMINANT SOURCES 

PWS# 4100537 MONMOUTH, CITY OF 

Reference Potential Proximity to Relative 
No. (See Contaminant Approximate Method for Sensitive Risk level 
Figure) Source Type Name location City listing Areas (1) Potential Impacts 

6 Pesticide/Fertilizer/P Breyman Farms Riverside Drive Field- Within the 2- Higher Leaks, spills and improper handling of 
etroleum Storage, Observation yr TOT pesticides, fertilizers and petroleum products 
Handling, Mixing, & may impact drinking water source. 
Cleaning Areas 

Above Ground Moderate Spills, leaks, or improper handling of stored 
Storage Tanks - materials may impact the drinking water 
Excluding Water supply. 

7 Other - Unknown Unknown South River Road Field- Between 5-yr Moderate The impacts of this potential contaminant 
Operation Operation Observation and 10-yr TOT source will be addressed during the 

enhanced inventory. 

Fleet/Trucking/Bus Higher Spills, leaks, or improper handling of fuels, 
Terminals grease, solvents, and other materials from 

vehicle seNice, fueling, and parking areas 
may impact the drinking water supply. 

8 Crops - Irrigated Irrigated Crops East of Well lndependenc Within the 2- Moderate Over-application or improper handling of 
(inc. orchards, e yr TOT pesticides/fertilizers may impact drinking 
vineyards, nurseries, water. Excessive irrigation may transport 
greenhouses) contaminants or sediments to 

groundwater/surface water through runoff. 
Drip-irrigated crops are considered to be a 
low risk. 

9 Crops - Nonirrigated Non-Irrigated Throughout the DWPA lndependenc Field- Within the 2- Lower Over-application or improper handling of 
(inc. Christmas Crops e Observation yr TOT pesticides/fertilizers may impact drinking 
trees, grains, grass water. Some agricultural practices may result 
seed, pasture) in excess sediments discharging to surface 

waters, but non-irrigated crops are generally 
considered to be a low risk. 

Note: Sites and areas identified in this Tal:ile are only potential sources of contamination to the drinking water. Environmental contamination is not likely to occur when contaminants are used and managed properly. 

(1) Where multiple potential contaminant sources exist at a site, the highest level of risk is used. 

(2) See Table 3 for database listings (if rn~cessary). 
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Comments 

Location and type of use based 
on WRD database - needs 
verification. 

Only a small portion of the DWPA 
is irrigated. 



TABLE 2. INVENTORY RESULTS - LIST OF POTENTIAL CONTAMINANT SOURCES 

PWS# 4100537 MONIMOUTH, CITY OF 

Reference Potential Proximity to Relative 
No. (See Contaminant Approximate Method for Sensitive Risk Level 
Figure) Source Type Name Location City Listing Areas (1) Potential Impacts 

10 Transportation - Railroad Runs through the DWPA lndependenc Field- Within the 2- Moderate Rail transport elevates the risk for leaks/spills 
Railroads e Observation yr TOT of fuel & other haz. materials. 

Installation/maintenance of tracks may 
increase erosion & slope failure causing 
turbidity. Over-application/improper handling 
of pesticides may impact the water supply. 

11 Homesteads - Rural Homes Throughout the DWPA lndependenc Field- Between 2-yr Lower If not properly sited, designed, installed, and 
Rural - Septic e Observation and 5-yrTOT maintained, septic systems can impact 
Systems(< 1/acre) drinking water. Use of drain cleaners and 

dumping household hazardous wastes can 
result in groundwater contamination. 

12 Junk/Scrap/Salvage Private residence Talmadge Road lndependenc Field- Between 5-yr Higher Spills, leaks, or improper handling of 
Yards with associated e Observation and 10-yr TOT automotive chemicals, batteries, and other 

scrap/junk waste materials during storage and disposal 
may impact the drinking water supply. 

13 Pesticide/Fertilizer/P Horton Hay Farms Talmadge Road lndependenc Field- Between 5-yr Higher Leaks, spills and improper handling of 
etroleum Storage, e Observation and 10-yr TOT pesticides, fertilizers and petroleum products 
Handling, Mixing, & may impact drinking water source. 
Cleaning Areas 

14 Above Ground Aboveground Talmadge Road lndependenc Field- Between 5-yr Moderate Spills, leaks, or improper handling of stored 
Storage Tanks - Storage Tanks e Observation and 10-yr TOT materials may impact the drinking water 
Excluding Water supply. 

15 Other - Unknown Unknown Edwards Road lndependenc Field- Between 5-yr Moderate The impacts of this potential contaminant 
Operation Operation e Observation and 10-yr TOT source will be addressed during the 

enhanced inventory. 

Note: Sites and areas identified in this Tal~le are only potential sources of contamination to the drinking water. Environmental contamination is not likely to occur when contaminants are used and managed properly. 

(1) Where multiple potential contaminant sources exist at a site, the highest level of risk is used. 

(2) See Table 3 for database listings (if necessary). 
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Comments 

Potential future land use. 



(l) OW~R: .\l SALEM. OREGON (lO) LO~~*~L: 
Name WO 1\ f'f\() \Al'_ County f1.o..-'t"' ~ O II'\ Driller's well number 

Address I 5 / UJey..f- H.a l Vl Sf-; ~~ ~1' Section 2.8 T. BS R. 4-IV 
Mm ~o~ &r3ft ClY\ qzsy,1 

W.M. 

(2) TYPE OF WORK (check): 
New Weir-tsiJ Deepening 0 Reconditioning O _Abandon 0 
If abandonment, describe material and procedure in Item 12. 

(3) TYPE OF WELL: 
Rotary ""& Drlv:en D. 
Cable 0 JeUed D . 
Dug O Bored 0 . 

(4) PROPOSED USE (cheek): 

Domestic O Industrial D Municipa~ 
Irrigation O Test Well D Other 0 

-~s!nG :::,.s~.1:.~~: .. '° .. J'.3,~ld--~•- ::~:·~£<L. 
.................. " Diam. :from .......•........... -... :ft. to ·.···-···--··-·--···· :ft. Gage ....................... . 

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

.PERFORATIONS: 
Type of periorator used 

Perforated? O Yes '"'SJ No. 

Size of perforations in. by in. 

····················~········· periorations from ................................ ft. to ................................ ft. 

_ .......... :................... perforations from ................................ ft. to ................................ ft. 

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

('1) SCREENS: Well screen installed?'lsJ Yes D No 

Manufac~1er's i'lame •.. ~h.nS. .. O.:n ........................................................................ _ 
Type .~l..b.t~ .... S£e~.J. ......................... Model No ........................................ . 

Diam. J.L.~~ .. Slot size ./.S.IJ. .... Set :from .3.~.: .. 6. ...... ft. to .... 1:.:3i .......... ft. 

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

(8) WELL TESTS: Po;;:f~~'b~i~~ ~~~ie~:lter level is 

Was a· pump test made? B"Yes '1£ No If 'yes, by whom? 

Yield: 725 gal./min. with 2. ft. drawdown after 24 hrs. • __ ...._ __ _ 
" 

~test I 0 0 gal./min. with ft. drawdown after 2.. hrs. 

Artesian :flow g.p.m. 

rr=· erature of water 

~!il ~~~:a~~~~~!G~~.J. ... o..:i.1 .. ~ .. -.B.~~~~;±~ .. 1-1~:v' 
Well sealed from land surface to .................... 21 ... ~ ............................... _, ___ ft. 

Diameter of well bore to bottom of seal ....... ./ .. &,. .............. in. 

Diameter of well bore below seal ........ l..~ ....... -- in. 

Number of sacks of cement used in well Sjal ... 1.9.. ...................... p, ......... sacks 

How was cemMt grout ~lac;<l? G.f?..4..JtY.f....tuJ\J. .... ~JJt.u1/. .. ~ .............. .. 
fj-\J..<·'t>A~u ... :'.to .... o.arro~ ...... e ... :1:. ...... .1."-.~-:. .... Aft..A~:t: ....... . 
... ~.~h ...... .l...~!. .... -:f:IL-!trJr.1~ .... p..ifJA. ......................................................... . 
............................... --·····-----------·-··-·--···---·--·-----
Was a drive shoe used~ Yes O No Plugs ............ Size: location ............ ft. 

Bearing and distance from section or subdivision corner 

(11) WATER LEVEL: Completed well. 
->:-Depth at which water was first found ~ 

Static level ..2...:X ft. below land surface. 
:ftK 

Date )b-J r?~ . 
Artesian pressure lbs. per square inch. Date 

(12) WELL LOG: 
Depth drilled t.J la 

11 If 
Diameter of well below casing ........................... . 

ft. Depth of completed well 'i3 -Q 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 each change in 
position of Static Water Level and indicate principal water-bearing strata. 

MATERIAL From To SWL 

~~~-~~-~ 
-------.+--\ 

' ·~ 

-------t----t--~ 

~~~~~---+-~---+----) 

Date well drilling machine moved o:ff o:f well . 

Drilling Machine Opera.tor's Certification: 
This well was constructed~der direct supervision. 

Materials use and info m~ re o above are true to my ~ 

~=:~~~wf!~~tk~..;; ·····:·· Daii~-~./f.:.rn_/f 
Drilling Machine Opef :r's License No. ·············-~·-····················· . 

Water WeU Contractor's Certification: 

This well was drilled under my jurisdiction and this report is 
true to the best of .!!IX lo;lowledge and belief . 

Name .. Aq.~Q..:: .. f..i:!s.-.h ... W..<lL.C~r.i..~.f::r.~~----J.:!~~.: ..... 
· (Peraon, finn or corporation) (Type or print) 

Type of water? Address ... 0.<e.6 .... Q.'!:!!:i; .... QY..=-... N.".. . .f.-:-......... S.~.~---··············· 
Did any strata contain unusable water?. O Ye~'tsJ No 

depth of strata 

M_et_h_o_d_of_se_a_11_·n_g_s_t_ra_t_a_o_i_f ________________ ·· [Signed] ... · ... , ... ~---···B-~ ..................................... -............ .. 
Was well gravel packed? O Ye~ No Size of gravel: .............. -................ <Water Well Contractor) · 

Gravel placed from ..... _ ......................... ft. to .................... _ .......... it. Contractor's License No . .. fe.'J.b. ..... Dat~ ... 0..J:..J::. ... '&...1. .......... , 19.7..8. 

(USE ADDITIONAL SHEETS IF NECESSARY) 



'Nrt \\ -:Jf __ L/_~ 
NOTICE TO WATER WELL CONTRACTOR 

The original and ftrst copy ot this report - mWELL REPORT 
are to be filed with the R E c E I 

WATER RESOURCES DEPARTME · OF OREGON ~t:lc. s~:. Well ~o. ~!t~::~ 
~~ State Permit No. ·-~·-···-···--·-····~·-··~·-~· _ 

. SALEM, OREGON 97310 (Please type or print) 
within 31> days from the date Q E C 2 71070 

of well completion. . "'tWnot write above thiJI line) 

\VAT£R RESOUP!Gf i OEPT 
(1) OWNER: . SAL.£M, or~EGON (IO) LQ.CATION OF WELL: 

Name City of Monmouth___ _ County Polk Driller's we.ti.-number 

_A_d_dr_e_ss __ 1.c;;.5_1_W_e_a_t_Ma_m_· _. _S_tr_e_e~_t __ 'T""'""~,_.,,.-~---..,,,...,..-- ... _. ___ ;~•---~~~-s_e_ct_io_n __ 2_8~-~--_T_. _8_a __ R_. __ 4_:w _____ .W_.M_. 
MOnmouth. Oregon 973 61 

6 
- --- Bearing and distance from section or subdivision corner 

(2) TYPE OF WORK (check): 
New Well f;i Deepening O Reconditioning D Abandon D 

If abandonment, describe material and .Pl'.Qcedm:-e in Item 12. 

(3) TYPE OF WELL: ( 4) PROPOSED USE (check): 
Rotary D Driven D 
Cable .t) Jetted O Domestic D Industrial FJ :M:unicipal JP 
Dug· D Bored D .Irrigation 0 Test Well D _Oth~J' D 

.ASING INSTALLED: Threaded o Welded O 
..... ~ .. -" Diam. from - .. ·----········-~ ft. to --···---- ft. Gage ···--------. 
... J-~.--" Diam. from ..... ±2.._.; ...... ft. to ___ .5.L .... - ft. Gage ... t .. 2.5.Q ...... _ 
-··---·--·" Diam. from ·······-···--·-- ft. to·······---·-- ft. Gage ·····-·····-·---

.PERFORATIONS: Perforated? D Yes ~ No. 

Type of perforator used 

Size of perforations in. by in. 

....... ~····-- .. -· .. ·-··-· perforations from ···-··-·-·-···-·-- ft. to ···-···-·····--····-· ft. 

~·----.. -·- perforations from ._.. ........... - ........ .....,.... ft. to ······-·----······---- ft. 

·-----··-·- perforations from .. _ ... -. ..... -. ........... ft. to ... ·-·----···-·· ft. 

(7) SCREENS: Well screen installed? lfl Yes D No 

Manufacturer's Name .. J..2~~.<?.!! ... ~ .... ..:.:....~--·~---·.;··--·--... ~-·---··--·---· 
Type ···-S·ba;:i:nle·ss-Stael················..,.······-- M 0 '!01 No.-~--~·--··-··· .. ····. 
Diam ... :1.1.!..~---· Slot size .J.illL Set from ........ ~.;i1. ....... ft. to _ ....... 62 ..... _ .:ft. 
Diam ................. Slot .size ··---- Set from .. _ ............... :f.t. to ··---·--- ft. 

(8) WELL TESTS: Drawdown is amou11t water level Is 
lowered below static level 

Was a pump test made? ~es O No If ·yes, b;ir whom? Stettlers 

Yie~d: 230 gal./min. with 10 . ft. drawdown after 24 hrs. 

II 

Bailer test 45 gal./min. with 1 /2£t. drawdown after 1 hrs. 

Artesian :flow f.p.m. 

erature of water Depth artesian flow encountered ·---··- it. 

(9) CONSTRUCTION: 
Well seal-Material used ._....Q.§.~~p.t ___ ___._~···-L--.. ~ . .:~ .. _ .. .,. 
Well sealed from land surface to ___ , .. JJL_·····---··-···----· .. ···- ft. 

Diameter of well bore to bottom of seal ·····1-6·············-·-- in. 
Diameter of well bore below seal ....... J.g ....... _ .. __ in. · 

Number of sacks of cement used 1n well seal ... ___ j_5 __________________ sacks 

How was cement grout placed? . ..J£::r;sm,1..~_m."j.x~.Q.-ancL ... ~---· 
. .P..~g~i..1J;1:1;o -~- annul'!~-.:·--·-·~·-··-···---·-·········~---.. ····· 

Was a drive shoe used? e Yes 0 No Plµgs -~-~Size: location ............ Jt. 

Did any strata contain unusable water? D Yes_ ~ No 

Type of water? dep~h, of strata .. 

Method of sealing strata off 

Was well gravel packed? O. Yes XI No Size of gravel: ..................... --~ 

Gravel placed from ............ _ ..... --~..;. ft. to. ···-····-··-··-···-·---It. 

(11) WATER LEVEL: Col!J.pleted well. 
Depth at which water was first fo:Und 

Static level 40 :ft._ 1;>elow land sur.face. Date 

Artesian pressure .IJ;>.s. per square inch. Date 

41 ft ....... 

12-14-78,~ 

(12) WELL LOG: Diameter o:f well below casing ....... _12 .... ---
Depth drilled 65 :It. D~pth of completed well 65 ft. 

·Formation: Describe color: texture:- grain si;ie and structiire ot_ materials; 
and show thickness and nature o.( :each stratum and ·aquifer penetrated, 
with at least one entry for each change of formation. Report each change in 
position_ of Static Water Level and fndicate principal water-bearing strata. . . -

Work started 12-2 19 78 Completed 12-15 

Date well drilling machine moved .~ff of well 12-16 1978 

Drilling Machine Operator's_ ~!'t!fica.tion: _ . . 
This· we.11 w~s constru~ted_ der my direct supervision. 

Materials 1~~ !ld~·nformatio eported above are true to my 

~=~1:~~t.!.~~ .:~ ... -·--··--········· Date ..1.2=g_Q ..... -.: .i9.1S. 
(Drill M/;hf ~e perator) 

Dril,;Jing ~achi~e _Oper~t~r's .. ~~«:ense No. . .. J.15.g ________________ _ 

Water Weii Contra.ctOr;s Certification:···:. 
· This well was drilled ~~d~;·my jurlsdiction and this report is 
true to· the :best of my knowledge and belief. 

Vic Todd Water Well Drilling _ - · · __ _ 
Name -··-········-····-·--···--·-·-·--~--·-·-···· ........ -···-·-·········---·--'--········-· _ -· (Person, firm ?r corporajio~ . . (Type O'! I>rlnt) _ 

A.ddres• ... ··~?J-:'§_·'.:-~~~""Jf f.b~.!.-.~·_212?:_~ .. -._ 

[Signed] JM. ...... J .. .J..'lw"5!t;;on··c;;;;;;;~;;;,····---··-~·"··· 
, E78 .· . 1~-20 · ~78 

Contractor s License No ................. Date ............................... _., 19 .... .. 

(USE ADDITIONAL SHEETS IF NECESSARY) SP*456:5a-119 



'Ne\\ -:Jl S-' ,... ; .,, 
~ NOTICE TO WATER WELL CONTRACTOR . 

State Well No ... J: !'i.ill: ... 2:£ 
State Pemtlt No. r·-·--····-·····-·-·-- . 

The or~ginal,and first CR E c· .A I v IWl[R WELL REPORT, ct this report are to b t C 
filed with the TE OF OREGON 

STATE ENGINEER, SALEM, OREGO~Q1V l 0 1970 (Please type or print) 
within 30 days from t~ 

of well completioiQ J '"A TE ENG ? !'-J m£ff write above this line) 

SALEM a~·~;- -...·-·r' --= ; 
(1) OWNER: 
Name City of Momnouth1 Ken Martin, Mgr. 
Address Mownouth, Ore:gon 

(2) TYPE OF WORK (check): 

New Well~ Deepening 0 Reconditioning D Abandon D 

If abandonment, describe material and procedure in Item 12. 

(3) TYPE OF WELL: (4) PROPOSED USE (check): 
Rotary D Driven D Domestic D Industrial D Municipal 1'I Cable IX Jetted D 
Dug D Bored 0 Irrigation D Test Well D Other D 

,~J CASING INSTALLED: Threaded D Welded 'Tl 
N l..1t 

.................. " Diam. from ........................ ft. to ........................ ft. Gage .............. 4 ...... . 

.......... :t.2 . .'1 Diam. from .................... 1 ft.~~-Y, ... l~-~ft.~~g-~ .... t9 .... ,.~ 

.................. "Diam. from ................. QQ ft.~tl9W ... l~~9ft.~~~~-'-················ 

, . j PERFORATIONS: Perforated? lit Yes O No. 

Type of perforator used CUttiJlg torch 
Size of perforations .; in. by 8 in . 

................. 100 ..... perforations from .................... 2. ... 8 .. ft. to ..................... 58 .... ft. 

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

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

(7) SCREENS: Well screen installed? D Yes %J No 

Manufacturer's Name 

Type ................................................................................ Model No ........................................ . 

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

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

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

Was a pump test made? (I Yes O No If yes, by whom? Sttttl.er_ 
Yield: 17()gal./min. with 1B ft. drawdown after 1 hrs. 

Bailer test gal./min. with ft. drawdown after hrs. 

Artesian flow g.p.m. 

.perature of water epth artesian flow encountered .................... ft. 

(9) CONSTRUCTION: 

Well seal-Material used .................... 9.9.~~!'.~Y-~ ...................................................... . 
Well sealed from land surface to ...................................................................... 18 .... ft. 

Diameter of well bore to botto~ of seal ......................... 16 in. 

Diameter of well bore below seal .......... ~ ......... l6n. 

Nilmber of sacks of cement used in well seal ............................................ ?.. sacks 

Number of sacks of bentonite used in well seal ............................................ sacks 

Brand name of bentonite ..................................................................................................... . 

~umber of pounds of bentonite per 100 gallons 

>f water ............................................................................................................ lbs./100 gals. 

Nas a drive shoe used? :IJ Yes D No Plugs ............ Size: location ............ ft. 

lid any strata contain unusable water? D Yes D No 

:ype of water? depth of strata 

fothod of sealing strata off 

las well gravel packed? [XYes O No Size of gravel: 12 ... rou:ad. ... 
18 6n 

(10) LOCATION OF WELL: 
County Polk Driller's well number 

~~ Section 28 T. 8S R. 4W 
Bearing and distance from section or subdivision corner 

(11) WATER LEVEL: Completed well. 
Depth at which water was first found 

Static level 

Artesian pressure 

35 M ft. below land surface. Date 

lbs. per square inch. Date 

W.M. 

34 ft. 

10/13/70 

. " , ~ 
(12) WELL LOG: Diameter of well below casing ......... ~ ... !.~ 
Depth drilled 6o ft. Depth of completed well &J 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 each change in 
position of Static Water Level and indicate principal water-bearing strata. 

MATERIAL From To SWL 

To soil 0 

Brown Cla 

Blue Cl 2' 

Work started 10-13-70 19 Completed 10-15-1519 
Date well drilling machine moved off of well 10-15-15 19 

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

Materials used and information reported above are true to my 

~=:::~wl~e an~~-· Date .n .. 4,.'lQ, 19 ...... . (i.·~~,.-xviac:nine uperator) 

Drilling Machine Operator's License No .. 3.4 ..................................... . 
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 ART CLINTON WELL DRILLING CO. 

···········(p~;~~~~--;~·~;:·;;~~-~;~ii;;;;;·······················(:ry;;~--~~-·p~t}··········· 

Address -~~~-!~ .. -~! ... ?..L . -~~l?.~~9.~~~-~.J .... 9-;:~.g~-~---·············· 
[Signed] ....... t:?~..... ..... .. ~- . .. . ............................................. . 

(Water Well Contractor) 

,... __ ,,_ ___ .f.. __ ,_ .,,. • "I \. 



Parameters Used in Delineation Model 

Delineation Method: o Analytical o Calculated Fixed Radius o Enhanced CFR 
o Numerical o Hydrogeologic Mapping IZI Analytic Element 

Pump Rate (Q in gpm): 
Well #1 = 760.6 gpm Well #5 = 110.2 gpm 

Source: IZI System o Water Resources Dept o Comparable Community 
o Pump Capacity o Population Estimate 

Nature of the Aquifer: o Unknown 
o Semi-confined 

Aquifer name: Willamette Aquifer 

o 90% of Safe Yield 

IZI Unconfined 
o Confined 

Overburden (confining unit) lithology: Silt, and silt packed gravel 
23 to 41 feet Overburden thickness: 

Depth to Aquifer: 23 to 41 feet 

Aquifer Characteristics: 
Lithology: 

o Unknown o Sandy Silt o Layered Volcanic Rocks 
o Sand IZI Sand & Gravel 

o Cobbles/Gravel 
o Fractured Volcanic Rocks 

IZI Gravel 
o Other: 

o Fractured Sedimentary Rocks 

--------

Thickness (b ): 60.5 feet 

Effective Porosity (n): 0.20 (older alluvium) to 0.25 (younger alluvium) 

Hydraulic Conductivity (Permeability): 121 (Qoal) to 512 (Qyal) ft/day o N/A 
o Estimated from lithology IZI Specific Capacity (Well Report) 
o Published Report o Aquifer Test 

Hydraulic Gradient: ____ Flow Direction: ___ _ 
o Published Report o Graphical Solution o Estimate 
o Field Measurements o Model Results 

1Z1 NIA 

Other High Capacity Wells Accounted for: Several local irrigation wells with water rights. 

30 




