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 DWPA for your water system.
The area included in the DWPA 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
Figure 1 (Appendix B). We have enhanced the usefulness of the DWPA map by identifying
additional five-year, two-year, and one-year “Time-Of-Travel Zones” inside the DWPA.

The scope of work for this portion of the assessment included interviewing the water system
operator, researching written reports, reviewing well logs, and establishing a base map of the
delineated area. Based on the service population and the fact that only one well supplies the
water system, the Calculated Fixed Radius Method was used to delineate the DWPA (See
Appendix I for explanation of delineation process). The resulting DWPA for the Oxberg Water
System Well is shown in Appendix B, Figure 1. Specific information regarding the parameters
used in the delineation process including; the delineation method, estimated pump rate, and

- aquifer characteristics can be found in Appendix E.



4. Sensitivity Analysis Results

After the Drinking Water Protection Area (DWPA) has been identified, aquifer susceptibility to
potential contaminant sources inside the DWPA 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.c., aquifer sensitivity) and the presence, distribution, and nature of
the potential contaminant sources within the DWPA. 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.

The results of the sensitivity analysis are provided in the tables that follow. Information and
sensitivity ratings regarding the aquifer and water quality are provided in Table 4.1 while
information and sensitivity ratings regarding the well and its construction is provided in Table
4.2. Clarification of the ratings are provided as comments where appropriate.

Based on this analysis, both the well and the aquifer are not considered highly sensitive
contamination. However, the moderate Infiltration Potential score for the aquifer, the close
proximity of surface water to the well, and the presence of highly permeable soils within the
DWPA contribute to a moderate overall water systems sensitivity. Sensitivity Analysis Tables

follow, beginning on the next page.



Table 4.1 Aquifer Sensitivity Analysis.

Sensitivity
Parameter H |M |L |Comments
Depth to first water-bearing zone below 50 feet.
casing seal.
Aquifer characteristics and hydraulic v | Confined layered volcanic
nature. aquifer.
Overburden thickness and characteristics. v | ~50 feet of silt and basalt
: v Contributes to moderate aquifer
Highest soil sensitivity in Protection Area. sensitivity.
Traverse potential score (10 = High). v |Score=1
Infiltration potential score (10 = High). v Score =4
Organic chemical detections. ¢ | None detected.
v’ | Copper, and barium <50%
MCL,; see paragraph following
Inorganic chemical detections. Table 4.1
Source related coliform detections. ¢ | None detected.
Nitrate concentrations (Drinking Water ¢/ | Upto 0.10 mg/L; considered to
Standard = 10 mg/L). come from natural sources.
Fractured bedrock near surface in ¢’ | None present.
Protection Area.
Other wells score (Significant Risk = 400). v |Score =83
v Spring Brook ~315 feet from
well; Oxberg Lake ~280 feet
Surface water within 500 feet of wellhead. from well.
Other: Sodium Concentration > 20 mg/L v Sodium concentrations have
been as great as 63 mg/L
(7/9/1998); see paragraphs
following Table 4.1.

The presence of barium (see “Inorganic Chemical Detections™ in Table 4.1) at a concentration
less than 50% of the MCL is likely due to natural sources; however, be aware that the possibility
of unnatural contributions exists. The detected copper is likely derived from pipes and/or

plumbing fixtures.




Sodium was detected up to 63 mg/L (see “Sodium detection >20 mg/L” in the above
Table). Water systems having greater than 20 mg/L of sodium in their drinking
water source are encouraged to inform their customers of the presence of this
constituent so that those individuals on a physician-prescribed, low-sodium diet can
inform their doctors of this source of sodium in their diet.

Table 4.2. Well Construction Sensitivity Analysis.

Sensitivity
Parameter H |M |L |Comments
Casing depth. 162 feet
Casing seal depth. 30 feet
Well construction/setback deficiencies v’ | None observed.
from site visit.
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’ | Constructed in 1986.




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 Figure 2, Appendix B. 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 Well

The delineated two-year time of travel zone is primarily dominated by residential land use. Two
potential contaminant source locations (Reference Numbers one through two on Figure 2 and
Appendix C, Table 2) were identified in the two-year time-of-travel zone and include rural
homes and a fire protection well. The potential contaminant sources within the two-year time-
of-travel all pose a relatively higher to moderate risk to the drinking water supply. The septic
systems associated with the rural homes may have a risk of transmitting micro-organisms to the
groundwater.

5.2 Potential Contaminant Sources within the Five-Year and
Fifteen-Year Time-of-Travel Zones for the Well

The drinking water protection area within the five-year and fifteen-year time-of-travel zones is
primarily occupied by residential and agricultural land uses. One potential contaminant source
location was identified in this area which is detailed on Table 2 in Appendix C and includes
irrigated crops. The potential contaminant sources within the five-year and fifteen-year time-of-
travel all pose relatively higher to moderate risk to the drinking water supply. Area-wide
potential sources such as the residential areas extend from the two-year time-of-travel zone into
the fifteen-year time-of-travel zone. These land uses occur throughout the drinking water
protection area and are shown on Figure 2 in the location nearest to the well.



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 (Figure 2, Appendix B) 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 Figure 3, Appendix B).

6.1 Agquifer Susceptibility to Potential Contaminant Sources Inside |
the Drinking Water Protection Area.

Table 6.1, indicates 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 (Appendix C)
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 (DWPA) using Table 6.1. 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 Table 6.1 can be identified by reviewing Table
2 in Appendix C. The number of potential contaminant sources is totaled across the bottom of

the table.



Table 6.1. Oxberg Water System Susceptibility as a Function of PCS Risk, TOT

Zone, and Aquifer Sensitivity.
2-Yr TOT 2-to 5-Yr TOT 5- to 15-Yr TOT

High | Mod | Low | High | Mod | Low | High | Mod | Low

High Risk PCSs

Moderate Risk PCSs

Low Risk PCSs

Total PCSs 3 2 3

The distribution of high, moderate, and low sensitivity areas inside the Drinking Water
Protection Area can be determined using either soil sensitivity or the mapped distribution of
Traverse Potential (TP) or Infiltration Potential (IP). In the case of the Oxberg Water System,
we have decided to rely upon the distribution of soil sensitivity throughout the DWPA. The soils
overlying the aquifer represent the first line of natural protection for the aquifer.

During the potential contaminant source inventory, a total of three potential contaminant source
locations and eight potential contaminant sources were identified inside the DWPA. 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, Appendix
B).

As indicated in the above table, three potential contaminant sources occur inside the 2-year TOT,
two sources fall between the 2- and 5-year TOTs, and three sources have been identified between
the 5- and 15-year TOTs. Of the potential contaminant sources identified inside the 2-year TOT,
two are of moderate-risk, and one is of low-risk. Based on the analysis results shown in the
relative susceptibility table, we consider the Oxberg Water System to be highly susceptible to the
moderate-risk potential contaminant sources identified inside the 2-year TOT (Potential
contaminant Source Reference No. 1 and 2 on Figure 3, Appendix B). Therefore we
recommend that these potential contaminant sources not only be addressed in any
Drinking Water Protection Plan but also in any Water System Emergency Response Plan.

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 DWPA, beginning with those sources which represent the greatest susceptibility risk. Ata
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
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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 roughly identifies the next two years of groundwater supply
for the water system. The two-year time frame is used as a conservative estimate of the survival
time for some viruses. Viral contaminant sources (septic systems and a fire protection pipe
connected to Oxberg Lake) were identified inside the two-year TOT. However, based on the
assessment results, neither the aquifer nor the well is considered sensitive to viral
contamination. Therefore, we do not consider the Oxberg Water System water supply to
be susceptible to viral contamination. Regardless of the outcome of this assessment, 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.
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7. Conclusions

The Oxberg Water System draws water from a confined layered volcanic aquifer associated with
the Columbia River Basalt Group. Assessment results indicate that the water system would be
moderately sensitive to a contamination event inside the identified Drinking Water Protection
Area. The presence of a few 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 water system
would be highly susceptible to the identified moderate-risk potential contaminant sources. In
addition, the assessment results indicate that, at this time, the water system is not considered
susceptible to viral contamination.

12



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 (Appendix G). 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)

o 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 inte 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
(SWA) 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 quality
problems are not only from industries, farmers, and managed forest, but every mdmduai 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 C - INVENTORY OF POTENTIAL CONTAMINANT SOURCES
OXBERG WATER SYSTEM - PWS # 4105308
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 6/17/2002.

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 Pollution Control Facility

WRD - Oregon Water Resources Division database for water rights information
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS # 4105308 OXBERG WATER SYSTEM
Residential/Municipal Land Uses

Potential Contamination Source

Note

Relative Total in
Risk Level DWPA

Airport - Maintenance/Fueling Area Higher 0
Apartments and Condominiums Lower 0
Campgrounds/RV Parks (M Lower 0
Cemeteries - Pre-1945 Moderate 0
Drinking Water Treatment Plants Moderate 0
Fire Station Lower 0
Fire Training Facilities Moderate 0
Golf Courses Moderate 0
Housing - High Density (> 1 House/0.5 acres) Moderate 0
Landfill/Dumps (1 Higher 0
Lawn Care - Highly Maintained Areas Moderate 1
Motor Pools Moderate 0
Parks Moderate 0
Railroad Yards/Maintenance/Fueling Areas Higher 0
Schoals Lower 0
Septic Systems - High Density ( > 1 system/acre) M Higher 0
Sewer Lines - Close Proximity to PWS M Higher 0
Utility Stations - Maintenance Transformer Storage Higher 0
Waste Transfer/Recycling Stations (N Moderate 0
Wastewater Treatment Plants/Collection Stations (1 Moderate 0

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 imigated 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.

9/27/2002
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4105308 OXBERG WATER SYSTEM
Commercial/lndustrial Land Uses

Relative Total in

Potential Contamination Source - Note Risk Level DWPA
Automobiles - Body Shops Higher 0
Automobiles - Car Washes Moderate 0
Automobiles - Gas Stations Higher 0
Automobiles - Repair Shops Higher 0
Boat Services/Repair/Refinishing Higher 0
Cement/Concrete Plants Moderate 0
Chemical/Petroleum Processing/Storage Higher 0
Dry Cleaners Higher 0
Electrical/Electronic Manufacturing Higher 0
Fleet/Trucking/Bus Terminals Higher 0
Food Processing Moderate 0
Furniture/Lumber/Parts Stores Moderate 0
Home Manufacturing Higher - 0
Junk/Scrap/Salvage Yards Higher 0
Machine Shops Higher 0
Medical/Vet Offices (1) Moderate 0
Metal Plating/Finishing/Fabrication Higher 0
Mines/Gravel Pits Higher 0
Office Buildings/Complexes Lower 0
Parking Lots/Malls (> 50 Spaces) Higher 0
Photo Processing/Printing _ Higher 0
Plastics/Synthetics Producer Higher 0
Research Laboratories Higher 0
RV/Mini Storage Lower 0
Wood Preserving/Treating Higher 0
Wood/Pulp/Paper Processing and Mills Higher 0
Other 0
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. ’
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS # 4105308 OXBERG WATER SYSTEM
Agricultural/Forest Land Uses

. Relative Total in
Potential Contamination Source Note Risk Level DWPA
Auction Lots N Higher 0
Boarding Stables () Moderate 0
Confined Animal Feeding Operations (CAFOs) ) Higher 0
Crops - Irrigated (inc. orchards, vineyards, nurseries, greenhouses) 2 Moderate 1
Crops - Nonirrigated (inc. Christmas trees, grains, grass seed, pasture) Lower 0
Farm Machinery Repair Higher 0
Grazing Animals (> 5 large animals or equivalent/acre) (M Moderate 0
Lagoons/Liguid Wastes M Higher 0
Land Application Sites )] Moderate 0
Managed Forest Land - Broadcast Fertilized Areas Lower 0
Managed Forest Land - Clearcut Harvest (< 35 yrs.) Moderate 0
Managed Forest Land - Partial Harvest (< 10 yrs.) Moderate 0
Managed Forest Land - Road Density ( > 2 mi./sq. mi.) Maoderate 0
Pesticide/Fertilizer/Petroleurn Storage, Handling, Mixing, & Cleaning Ar Higher 0
Recent Burn Areas (< 10 yrs.) Lower 0
Managed Forest Lands - Status Unknown Moderate 0
Other 0
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.
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4105308 OXBERG WATER SYSTEM
Miscellaneous Land Uses

Relative Total in

Potential Contamination Source Note Risk Level DWPA
Above Ground Storage Tanks - Excluding Water Moderate 0
Channel Alterations - Heavy Lower 0
Combined Sewer Qutfalls N Lower 0
Stormwater Outfalls M Lower 0
Composting Facilities 1 Moderate 0
Historic Gas Stations Higher 0
Historic Waste Dumps/Landfills M Higher 0
Homesteads - Rural - Machine Shops/Equipment Maintenance Higher 0
Homesteads - Rural - Septic Systems (< 1/acre) (1) Lower 1
Injection/Dry Wells, Sumps - Class V UICs (M Higher 0
Kennels (> 20 Pens) (1 Lower 0
Military Installations Higher 0
Random Dump Sites : Moderate 0
River Recreation - Heavy Use (inc. campgrounds) (1) Lower 0
Sludge Disposal Areas (M Moderate 0
Stormwater Retention Basins (1) Moderate 0
Transmission Lines - Right-of-Ways Lower 0
Transportation - Freeways/State Highways/Other Heavy Use Roads Moderate 0
Transportation - Railroads Moderate 0
Transportation - Right-Of-Ways - Herbicide Use Areas Moderate 0
Transportation - River Traffic - Heavy Lower 0
Transportation - Stream Crossing = Perennial Lower 0
UST - Confirmed Leaking Tanks - DEQ List Higher 0
UST - Decommissioned/Inactive Lower 0
UST - Nonregulated Tanks (< 1,100 gals or Large Heating Oil Tanks) Higher 0
UST - Not Upgraded and/or Registered Tanks Higher 0
UST - Upgraded/Registered - Active Lower 0
UST - Status Unknown Higher 0
Upstream Reservoirs/Dams Lower 0
Wells/Abandoned Wells Higher 0
Large Capacity Septic Systems (serves > 20 people) - Class V UICs (1) Higher 0
Construction/Demolition Areas iModerate 0
Other: Moderate 1
NOTES:

Sites and areas identified in this Table are only potentiai sources of contaminaticn 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.

9/27/2002
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TABLE 2. INVENTORY RESULTS - LIST OF POTENTIAL CONTAMINANT SOURCES

Proximity to
Sensitive
Areas

Re

lative

Risk Level

1)

Potential Impacts

Comments

. Within the 2-

yr TOT.

Moderate

Lower

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

If not properly sited; designed, installed, and
maintained, septic systems can impact
drinking water, Use of drain cleaners and
dumping household hazardous wastes can
result in groundwater contamination,

Homes within the 2 year TOT do
not have individua! wells, Some
of the homes outside the 2 year
TOT do have wells. All houses
are on septic. PWS contact
indicates a 3 lane highway might
be developed within 5 and 15
year TOT.

Homes within the 2 year TOT do
not have individual wells. Some
of the homes outside the 2 year
TOT do have wells. All houses
are on septic. PWS contact
indicates a 3 lane highway might
be developed within 5 and 15
year TOT.

Within the 2-
yr TOT.

Moderate

The impacts of this potential contaminant
source will be addressed during the
enhanced inventary.

PWS contact indicates a pipe
from Oxberg Lake connects to a
drywell used for fire protection,
The pipe might be broken.

PWS# 4105308 OXBERG WATER SYSTEM
Reference Potential
No. (See Contaminant Approximate Method for
Figure) Source Type Name Location City Listing
1 Lawn Care - Highly ~ Rural Homes Throughout DWPA Newberg Field-
Maintained Areas Observation
Interview
Homesteads -
Rural - Septic
Systems (< 1/acre)
2 Other Fira protection well  Next to well Newberg Interview
3 Crops - Irrigated Non-irrigated crops  Northeast portion of DWPA  Newberg Fleld-
(inc. orchards, Observation

vineyards, nurseries,
greenhouses)

Between 5-yr
and 15-yr
TOT

Meoderate

Over-application or improper handling of
pesticides/fertilizers may impact drinking
water. Excessive irrigation may transpart
contaminants or sediments to
groundwater/surface water through runoff.
Drip-irrigated crops are considered to be a
low risk.

Note: Siles and areas Idenlified in this Table are only potential sources of contaminalion to the drinking water. Environmental contaminalion Is not likely ta occur when contaminanis are used and managed properly.

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

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

Nurseries are at Intersection of
Benjamin and Putnam Road, and
north of Putnam Road.

9/2712002
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New Well 0 Deepen O Recondition O Abandon

(3) DRILL METHOD
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3 other
(4) PROPOSED USE:
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F Thermal O mjection. [ Other
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: Yes N .
Explosives used O ﬁ Type Amount
HOLE SEAL Amount
smeter From To Material From To sacks or pounds

20

[z o |[3FicemenT - | O | 20
& |24 2co _

How was seal placed: Method Oa Os w c Op Ok
[ other

L

Backfill placed from ft. to ft.  Material .

Graivelpliised foota . 22 _ no LAt Sieofgavel

[=}

(9) LOCATION OF WELL by legal description:

Cuunty \LL latiude — " Longitude

Township _i..._— Naor 5, Range. 2, Eor W, WM.
Sectinn [ b 4 Y

Tax Lot Lot Black Subdivision

Q0 .

' Street Address of Well (or nesrest sddress) ‘Z’J .
Restuiew NeEwreE s OREg oW
(10) STATIC WATERLEVEL:
2— i Mt. below land surface. Date f ZJZ 1 ! tlt EE_
Date - & oo

Artesian pressure b, per square inch.

(11) WATER BEARING ZONES:

Depth at which water was first found
From To Estimated Flow Rate’ SWL

50 200 45 29

(12) WELL LOG: " Ground elevaticn .
Material ' From To SWL

[of Soit o |2
| BRowwy CLAY 2 |25
SorT  VPEZ poMPoIED

Brownw  Keex WhTH
cLAY  STREALS 25 _lI5Z2] &

{6) CASING/LINER:
Diapeter . From To  Gauge|$S
Casing:__g'l +’ Iéz '.Zg)"

2

O0O000OR

ll.ine;': &) [60 200 ‘Z)

ooooow
0RO0Qo

oooooo

3 | Plastic Welded Threaded

.. .8l location of shoe(s)

SorT Blowwn Keed 152172
PRown) LAY \72. 1178 | 29
<pET  Bfown) Yoy wlo) 2

(7) PERFORATIONS/SCREENS: ;
m Perforation:e. Method N\“—LS KU‘FE-

[ Screens Type oo Material
{ © Slet o Tele/pipe .
«'rom To size Fumber Di? eter _size Casing Liner
Sso |l6z| - |475] | ¥ O
62 (200 16o] /4" 0O &
O ;|
O O
O O
O 0
“(8) WELL TESTS: Minimum testing time is 1 hour
. Flowing
O Pump m Bailer O air Artesian
Yield gal/min Drawdown Drill stem at Time
1 hr.
45 5o [
Temperature of water Depth Artesian Fluw Found

Was a water analysis done? O ves By whom .

Did any strala contain waler not suitable for intendéd use? O Toolittle

O saiy O Muddy [0 0dar O Colored [3 Other
Depth of strata:

o W26 B6— compena 12/11]86

(unbonded) Water Well Constructor Certification:

I certify that the work 1 performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are rue to my best

knawledge and belief.

WWC Number
Date

Signed

{bonded) Water Well Constructor Certification:

1 accept responsibility for the construction, alteration, or ahandonment
work performed on this well during the construction dates reported above. all
work performed during this time is in compliance with Oregon well
construction standards. This report is true to the best of my knowledge and
belief. ﬁ zciétz WWC Num z
Signed Date .
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Appendix E: Parameters Used in Delineation Model

Delineation Method: [J Analytical ¥ Calculated Fixed Radius [ Enhanced CFR
[0 Numerical [0 Hydrogeologic Mapping [ Analytic Element

Pump Rate (Q in gpm): 13.9 gpm

Source: [ System [0 Water Resources Dept [0 Comparable Community
OO0 Pump Capacity B Population Estimate O 90% of Safe Yield
Nature of the Aquifer: [0 Unknown O Unconfined

O Semi-confined & Confined

Aquifer name: Layered Basalt
(Columbia River Basalt Group)

Confining Unit lithology: basalt/clay -
Depth to Confining Unit: 2
Confining Unit thickness: 48
Depth to Aquifer: 50 feet
Agquifer Characteristics:
Lithology:
OO0 Unknown [ Sandy Silt Layered Volcanic Rocks
O Sand O Sand & Gravel O Fractured Volcanic Rocks
O Gravel [0 Cobbles/Gravel [ Fractured Sedimentary Rocks
O Other: ;

Thickness (b): 15 feet

Effective Porosity (n): 0.20

Hydraulic Conduetivity (Permeability): ft/day Bd N/A
[ Estimated from lithology [ Specific Capacity (Well Report)
[ Published Report 0O Aquifer Test

Hydraulic Gradient: Flow Direction: B N/A
O Published Report [0 Graphical Solution B Estimate
[ Field Measurements O Model Results

Other High Capacity Wells Accounted for: None



JEFFREY L. KLEINMAN
ATTORNEY AT Law

THE AMBASSADOR
1207 S.W. SixtH AVENUE
PorTrLaND, OREGON 87204

TELEPHONE (503) 248-0808
Fax (503) 228-4520
Emarr Kleinman]JL{@aol.com

MEMORANDUM

To: Newberg Planﬁing Commission

From; Jeffrey L. Kleinman

Date: August 2, 2018

Re: Crestview Crossing, File No. PUD18-0001/CUP18-0004

I. INTRODUCTION

I represent Oxberg Lake Homeowners Association (the “HOA”). The HOA
objects to the above application on several grounds, as set out below. For each of the
specified reasons, the applicant has failed to meet the requisite burden of proof under the
city’s approval criteria.

II. THE SIX-PARTY AGREEMENT

On April 10, 2006, the City of Newberg, Yamhill County, Oxberg Lake
Homeownets Association, Ken and Joan Austin, JT Smith Companies, and
MeadowWood Development, LLC entered into an agreement (the “Agreement”),

regarding the Northerly Arterial designated in the city’s Transportation System Plan. A




copy of the Agreement is attached for reference. Initially, the Northern Arterial was to be
Crestview Drive connecting to Highway 99W. Under the Agreement, the city agreed to
amend its TSP to designate Springbrook Road as its Northern Arterial and to designate
Crestview Drive as a Major Collector, instead. The general design and alignment of that
road is depicted in Exhibit A to the Agreement. It was agreed that the Crestview Drive
Major Collector will be posted as “no through trucks” and designed to encourage a 25
mph speed limit. To provide traffic calming for this purpose, it was agreed that a
roundabout is to be placed on Crestview Drive directly south of its intersection with
Robin Court, as shown on page two of Exhibit A.

The Agreement also includes as Exhibit B an engineering study completed by JRH
Transportation Engineering, dated March 27, 2006. This study analyzes and supports the
designation of Springbrook as the Northern Arterial and the conversion of Crestview to a
Major Collector.

The Agreement is not time-limited. It is not dependent upon any particular
development proposal. It remains binding upon all of the parties and their successors and
assigns. Nonetheless, the within application appears to move the location of the
designated roundabout on Crestview significantly further to the south. There, it may
benefit traffic flow for the development itself but will not have the traffic-calming effects
within Oxberg Lake for which it was duly negotiated and agreed by the parties.

Thus, approval of this development in its approved form would violate the
Agreement and is simply impermissible. Moreover, Oxberg Lake Homeowners

Association hereby gives notice that it intends to enforce its rights under the Agreement



moderate overall water system sensitivity.

The report concludes that, “[u]nder 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 the identified moderate-risk potential contaminant sources.” Id. at
12.

In 2008, the Oregon Department of State Lands (“DSL”) reviewed a wetland
delineation report prepared for an earlier development proposal on the site. A copy of
this report has also been provided for reference. The report identifies two unnamed
tributaries of Spring Brook Creek on the property and .32 acre of PEM wetland, 1.638
acre of PFO wetland, and .29 acre of PEM/PSS wetland. The larger perennial tributary of
Spring Brook Creek enters the northwest corner of Tax Lot 1100 and exits on the south
side.

In addition to failing to address impacts upon the Water System, the applicant’s
materials fail to properly take the above wetlands into account. More fundamentally,
though, we understand that given the completely different nature of the development now
proposed for the site, DSL. will require an entirely new delineation for its review and
approval or rejection. Given the prominence of wetlands on the property, we cannot now
know what an approvable delineation would look like vis-a-vis the current proposal, and

whether the development as proposed is feasible in the first place. LUBA has held:
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“[A]s the initial feasibility of the subdivision must be shown at the
preliminary plat stage, the initial feasibility of the PUD project must be shown at
the preliminary development plan stage. See Van Volkinburg v Marion County, 2
Or LUBA 112 (1980), and Atwood v Portland, 2 Or LUBA 397 (1981).”

Meyer v. City of Portland, 7 Or LUBA 184, 196, aff’d 67 Or App 274, 678 P2d 741
(1983), rev den, 297 Or 82, 679 P2d 1367 (1984).

On the face of the record before this Commission, no present {inding of “initial
feasibility” is possible. As a result, this application must be denied.
IV. CONDITIONAL USE CRITERIA
Newberg Development Code (NDC) 15.225.060 sets out the conditional use
approval standards which apply to this application:
“15.225.060 General Conditional Use Permit Criteria -Type III.

A conditional use permit may be granted through a Type III procedure only
if the proposal conforms to all the following criteria:

A. The location, size, design and operating characteristics of the proposed
development are such that it can be made reasonably compatible with and have
minimal impact on the livability or appropriate development of abutting properties
and the surrounding neighborhood, with consideration to be given to harmony in
scale, bulk, coverage and density; to the availability of public facilities and
utilities; to the generation of traffic and the capacity of surrounding streets, and to
any other relevant impact of the development.

B. The location, design, and site planning of the proposed development
will provide a convenient and functional living, working, shopping or civic
environment, and will be as attractive as the naturc of the use and its location and
setting warrants.

C. The proposed development will be consistent with this code.”

For the reasons set out above with respect to (1) the elimination of and failure to

provide the agreed traffic-calming roundabout on Crestview Drive and (2) failure to show
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how or whether the Water System will be protected and remain operable, the applicant
has not met its burden of proving compliance with NDC 15.225.060.A. It has not
demonstrated that its proposal “can be made reasonably compatible with and have
minimal impact on the livability or appropriate development of abutting properties and
the surrounding neighborhood, with consideration to be given to * * * the availability of
public facilities and utilities; to the generation of traffic and the capacity of surrounding
streets, and to any other relevant impact of the development.”
V. PLANNED UNIT DEVELOPMENT CRITERIA

The applicant has failed to demonstrate compliance with the city’s Planned Unit
Development Criteria, set out in NDC Chapter 15.240. Section 15.240.030.C requires in
material part that:

1. The proposed development is consistent with standards, plans, policies
and ordinances adopted by the city; and

2. The proposed development’s general design and character, including but
not limited to anticipated building locations, bulk and height, location and
distribution of recreation space, parking, roads, access and other uses, will be
reasonably compatible with appropriate development of abutting properties and the
surrounding neighborhood * * *”

For the reasons explained above, this application does not comply with the city’s
standards and ordinances. Beyond that, the applicant has failed to demonstrate
compliance with the comprehensive plan goals and policies relevant to the development
of so much commercially zoned land with residential uses instead.

Further, as we have set out, the proposed distribution of roads will be incompatible

with development of the abutting properties and the Oxberg Lake neighborhood.
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VI. STREET STANDARDS

NDC 15.505.030.R. governs “Vehicular Access Standards™ and provides in
material part:

“9. ODOT or Yamhill County Right-of-Way. Where a property abuts an ODOT or

Yambhill County right-of-way, the applicant for any development project shall

obtain an access permit from ODOT or Yamhill County.”

The applicant’s proposal would provide ingress and egress via the existing portion
of Crestview Drive which now abuts the site on the north. Based upon all information
available to us, that portion of Crestview remains Yamhill County right-of-way. The
applicant has not obtained an access permit from the county or demonstrated the
feasibility of obtaining one. This, too, goes to the question of whether the initial
feasibility of the proposal has been proven. One or more preexisting agreements make it
unlikely that such a permit could be obtained. For this reason alone, the application must
be denied.

VII. CONCLUSION

For all of the reasons set out above, the applicant has not met its burden of proof to
show compliance with the relevant city approval standards herein. Accordingly, this
application must be denied.

Dated: August 2, 2018,

Respectfully sybmigted,

o
Jefffey (fgeinman, OSB #743726

ttorney for Oxberg Lake Homeowners Association
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clemow

September 6, 2018

Oxberg Lake Homeowners Association
c/o Jeffrey L. Kleinman, Attorney at Law
Attention: Jeffrey L. Kleinman

1207 SW 6" Avenue

Portland, Oregon 97204

Re: Crestview Crossing Development — Newberg, Oregon
Transportation Facilities Review — Crestview Drive and Six-Party Agreement

City of Newberg File Number PUD 18-0001/CUP 18-0004
C&A Project Number 20180804.00

Dear Mr. Kleinman,

This letter provides an evaluation of the Crestview Crossing Development materials submitted to the City
of Newberg as part of File Number PUD 18-0001/CUP 18-0004. Materials contained in this letter are
specific to the public roadway improvements identified in the April 10, 2006 5-Party Team Agreement
(Yamhill County Board Order 06-265, also known as the “Six-Party Agreement”) as they relate to the
roundabout on Crestview Drive immediately south of Robin Court and the applicant’s currently proposed
Crestview Crossing roadway improvements. Items specifically addressed include:

Background

Crestview Crossing Development Proposal
Traffic Calming

Summary

PwnNPE

1. BACKGROUND

Beginning in March 2002 the City of Newberg, in conjunction with the Oregon Department of
Transportation (ODOT), began the process for updating the City's Transportation System Plan (TSP). This
effort resulted in an updated Newberg TSP dated May 2005, by Ordinance 2006-2619. During the course
of this TSP update study, the Oxberg Lake Homeowners Association strongly objected to any plans to
make Crestview the Northern Arterial and testified that Crestview Drive was subject to prior agreements
dating back to the 1980s restricting road upgrades.

1582 Fetters Loop, Eugene, Oregon 97402 | 541-579-8315 | cclemow@clemow-associates.com



Crestview Crossing Development — Newberg, Oregon
C&A Project Number 20180804.00

September 6, 2018

Page 2

In the latter part of 2005, with County and neighborhood concerns mounting and various actions to block
road transfers being discussed, Newberg City Manager Jim Bennett proposed that a Newberg Northern
Alliance Stakeholders Team (then called the 5-Party Team) be formed to develop road and development
plans that all stakeholders could support. This stakeholders' team responsibility was to make a
recommendation on this aspect of the project and JRH Transportation Engineers was retained to do a
detailed traffic study. The Stakeholders Group developed language for a consensus agreement and all
affected members signed the final document. Key sections of this agreement included recommendations,
as follows: Springbrook Drive be designated the Northern Arterial, the Crestview Drive street classification
be changed to a Major Collector, and the road design, sound walls, and traffic calming features for
Crestview Drive in the referenced traffic study be adopted.

The purpose and intent of the 5-party Team Agreement (aka Six-Party Agreement) are stated in the
recitals. Specific to the extension of Crestview Drive to OR 99W, Recital E states, “[Oxberg Lake
Homeowners] Association has requested certain stipulations on the Crestview Drive to Hwy. 99W link
which are also under study by JRH [Transportation Engineering].” and Recital H states, “The purpose of
this Agreement is to finalize the agreement of the parties and to begin the process of amending City's TSP
to implement the Springbrook Northern Arterial Plan.”

The intent of the Six-Party Agreement was carried out by the terms of the agreement. Specific to the
extension of Crestview Drive to OR 99W, Agreement Item 4 states, “The proposed design of the Crestview
Drive Major Collector will be posted as "no through trucks" and be designed to encourage a 25mph speed
limit. Truck size limitation language for posted signs will be determined by JRH. City will maintain Crestview
Drive as a two-lane road between the roundabout immediately to the south of Robin Court extending to
the western edge of the Oxberg Lake Estates property. Turn lane features, if required, will be determined
at a later date.”

Attachment A of the Six-Party Agreement contains two figures depicting the extension of Crestview Drive
to OR 99W. These figures clearly depict two roundabouts: one roundabout immediately south of Robin
Court — as specifically identified Six-Party Agreement Item 4, and one roundabout mid-applicant’s
property.

In May 2008, plans and specifications for Crestview Drive improvements, including the entire portion of
Crestview Drive across the Oxberg Lake Estates property, were prepared for the City of Newberg. Per City
Resolution 2009-2861, these roadway improvements were to be fully funded and constructed by the City.
It is important to note these improvements included the traffic calming circles at the Birdhaven Loop and
Robin Court intersections on Crestview Drive but did not contemplate the roundabout immediately south
of Robin Court identified in the Six-Party Agreement — leading to the assumption this roundabout would
be constructed on the applicant’s property to the south.

In 2011/2012, the City of Newberg constructed the Crestview Drive improvements, including traffic
calming circles at the Birdhaven Loop and Robin Court intersections on Crestview Drive. Again, it is noted
these improvements did not include the roundabout immediately south of Robin Court identified in the
Six-Party Agreement — again leading to the assumption this roundabout would be constructed on the
applicant’s property to the south.

Itr cmc Crestview Crossing Transportation Review - final.docx
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The specific purpose of the roundabout immediately south of Robin Court is to provide traffic calming by
limiting northbound Crestview Drive travel speeds to 25 MPH as the vehicles enter the Oxberg Lake
Estates property from the south. The need for traffic calming at this location was not eliminated by
construction of traffic circles at Birdhaven Loop and Robin Court and it is now necessary with the proposed
extension of Crestview Drive to OR 99W.

2. CRESTVIEW CROSSING DEVELOPMENT PROPOSAL

As identified in Crestview Crossing submittal materials and more specifically in the August 15, 2018
Kittelson Memorandum, JT Smith Companies (the applicant) is proposing to construct a portion of the
Crestview Improvement Project, connecting Highway 99W to the existing terminus of Crestview Drive at
the southern boundary of the Oxberg Lake subdivision. As part of these improvements, the applicant is
proposing to construct a mid-property roundabout, consistent with the Six-Party Agreement, but is not
proposing to construct the roundabout immediately south of Robin Court which was also specifically
contemplated in the Six-Party Agreement.

3. TRAFFIC CALMING

The Six-Party Agreement anticipated Crestview Drive would extend to OR 99W and non-local traffic would
use this roadway to travel through the Oxberg Lake Estates property. As such, the purpose of the
roundabout immediately south of Robin Court is to provide traffic calming by limiting northbound
Crestview Drive travel speeds to 25 MPH as the vehicles enter the property.

Notwithstanding the applicant’s argument that the necessary traffic calming is provided by the Birdhaven
Loop and Robin Court traffic calming circles, and the applicant’s proposed mid-property roundabout,
there is no proposed traffic calming feature at the edge of the Oxberg Lake Estates property to limit
northbound vehicle speeds to 25 MPH. It is further noted the distance between the Robin Court traffic
calming circle and the applicant’s proposed mid-property roundabout is approximately 910 feet. This is
the approximate length of 3 Newberg city blocks and is sufficient distance for northbound vehicles to be
traveling well in excess of 25 MPH prior to entering the Oxberg Lake Estates property.

As also shown in the August 15, 2018 Kittelson Memorandum — Crestview Drive Design Exhibit, there is a
proposed east-west roadway intersecting Crestview Drive between the applicant’s proposed mid-
property roundabout and the Oxberg Lake Estates property. This intersection will have two-way stop-
control on the minor east-west roadway and the major roadway (Crestview Drive) will be free flowing;
i.e., this intersection does not reduce vehicle speeds or provide traffic calming for north or southbound
traffic. As such, this intersection has no bearing on the traffic calming discussion.

Itr cmc Crestview Crossing Transportation Review - final.docx
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4. SUMMARY
The following conclusions are made based on the materials presented in this letter.

1. The purpose of the roundabout immediately south of Robin Court is to provide traffic calming by
limiting northbound Crestview Drive travel speeds to 25 MPH as the vehicles enter the property.

2. In 2011/2012, the City of Newberg constructed the Crestview Drive improvements, including traffic
calming circles at the Birdhaven Loop and Robin Court intersections on Crestview Drive. These
improvements did not include the roundabout immediately south of Robin Court identified in the Six-
Party Agreement — leading to the assumption this roundabout would be constructed on the
applicant’s property to the south.

3. Based on the applicant’s proposed design, there is sufficient distance for northbound vehicles on
Crestview Drive to be traveling well in excess of 25 MPH prior to entering the Oxberg Lake Estates
property.

4. There is sufficient spacing on Crestview Drive to construct a traffic calming roundabout immediately
south of Robin Court at the location required by 2006 Six-Party Agreement. Traffic calming is required
at this location to limit northbound travel speeds to 25 MPH.

5. A Crestview Drive roadway connection should not be made at the southern edge of the Oxberg Lake
Estates unless traffic calming limiting northbound travel speeds to 25 MPH is provided.

Sincerely,

Christopher M. Clemow, PE, PTOE
Transportation Engineer

Tenens 3 pec o1

Itr cmc Crestview Crossing Transportation Review - final.docx



PACIFIC g roun CI wate€r GROUP
September 6, 2018

Jeffrey L. Kleinman
Attorney at Law

The Ambassador

1207 SW Sixth Avenue
Portland, OR 97204

Re:  Hydrogeologic Support for Oxberg Water Co.
Crestview Crossing, File No. PUD18-0001/CUP18-0004
Draft Attorney-Client Privileged Communication

Dear Jeffrey,

This letter report reviews a GeoEngineers hydrogeologic analysis of potential impacts to
the Oxberg water supply well by the proposed Crestview Crossing development. The PGG
review included a review of the completeness of the hydrogeologic conceptual model and
whether the GeoEngineers conceptual model supports their evaluation of potential impacts
to the Oxberg well.

EVALUATION OF CONCEPTUAL MODEL

The GeoEngineers analysis relies on general understanding of the area geology, review of
the Oxberg well (YAMH 2385; Appendix A), a summary of well construction depths and
water levels in the surrounding area, and infiltration testing conducted in support of storm-
water design (GeoEngineers, 2018). GeoEngineers concludes that the Crestview Crossing
development has little to no potential to impact recharge rates for the Oxberg wells, or
impact water quality at the Oxberg Wells based on the following observations (GeoEngi-
neers, 2018):

e The Oxberg wells are in a confined aquifer that has limited to no hydraulic connection
to the Site.

¢ In the unlikely event that there was a hydraulic connection between the confined aqui-
fer the Oxberg wells pump water from, measured surface infiltration (recharge) rates
are extremely low to non-existent, indicating little or no local recharge to the underly-
ing confined aquifer.

PGG’s review of the GeoEngineers report and supporting information referenced therein
does not support the GeoEngineers findings listed above.

e Well construction and water level data do not require the conclusion that the basalt

aquifer that the Oxberg well is completed in is confined. Instead, water level data indi-
cate at least localized equilibration between surface and groundwater levels.

P 206.329.0141 F 206.329.6968 | 2377 Eastlake Avenue East | Seattle, Washington 98102 | www.pgwg.com



e While the shallow clay layer described in the Oxberg well log and inferred by infiltra-
tion tests are consistent with limited recharge, the soils at the Crestview Crossing site
may be laterally variable with some areas presenting more infiltration risk.

The basis for these conclusions and summary observations is discussed below.

Is the Aquifer Confined?

GeoEngineers incorrectly interprets available data to infer that the that the aquifer the Ox-
berg well is completed in is confined. Whether or not the Oxberg well is confined is im-
portant because a confined aquifer is less likely to have water quality impacted by surface
releases of contaminants or other changes. The GeoEngineers conclusion that the aquifer
is confined is inferred from static water levels measured within the well casing above the
well screen interval. As stated in their report:

“Following well completion, the static depth to water was between 21 and 29
feet bgs which is many tens of feet above the water producing interval, sug-
gesting the well is open to a confined aquifer in the CRBG, and not shallow
unconfined water near the ground surface.”

Use of water level elevations in this way does not require that the well is confined. The
water producing interval is a qualitative measure based on water return during drilling.
While it is likely that the shallow permeability is lower, and possibly indicative of semi-
confined conditions, the data do not require that interval between the screen interval and
water level are effective barriers to groundwater flow. GeoEngineers appears to have car-
ried the interpretation of confined conditions forward from the 2004 Source Water Assess-
ment (ODHS, 2004), where ODHS made a similar inference based on the description of a
“water bearing zone” and higher static water level. Instead, the weathered basalt is likely
highly variable with a discontinuous mix of weathered rock and scattered clays derived
from chemical weathering of the basalt. These clay layers do not appear to form continuous
confining layers that would be required for the aquifer to be confined. In this conceptual
model, the “water bearing zone” noted by drillers is simply the first place that the borehole
intersects one of these zones. The well log description of geologic materials encountered
while drilling has one unit from 25 to 152 feet below ground surface consistent with a
weathered basalt. A pump test with measurement of water levels during pumping and re-
covery would provide a more compelling case for confining conditions, if present.

The regional installation of wells 100 to 200 feet deep with long screen intervals is likely
more reflective of a heterogeneous, low-yield aquifer with irregularly distributed intervals
of higher permeability than the presence of a regional shallow confining layer. As dis-
cussed below, apparent equilibration of water levels in deep wells with local surface water
features suggests hydraulic continuity. These semi-confined conditions will reduce, but not
eliminate the potential for contaminants to migrate vertically through the aquifer.
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Water Level Comparisons

Comparison of water levels in wells and surface water features can be useful in understand-
ing the potential for hydraulic connection between them, and relationship to geologic ob-
servations. Similar water levels in wells and adjacent surface water features are consistent
with hydraulic communication. Table 1 summarizes elevations for water levels in wells in
the Oxberg area from the Oxberg well log and values reported by the USGS (1978) in
addition to the elevations of other relevant topographic and geologic features. Key obser-
vations from the Table 1 include:

e Water level elevations at the Oxberg well are similar to the surface water in the adjacent
pond (named Oxberg Pond in this report for convenience).

e The Oxberg well log describes a clay layer from 0- to 25-feet bgs, which places the
contact with underlying weathered basalt at approximately 186 feet elevation. The Ox-
berg Pond is thus in contact with the underlying basalt aquifer.

e Water levels in other wells west and south of the Oxberg well are also similar in eleva-
tion to nearby surface water features, including Well 16 ada, located immediately east
of the proposed Crestview Crossing development.

e Water levels in wells along the drainage upstream from Oxberg Pond appear to be
lower than stream water levels consistent with either losing reaches of the stream or
that the stream is perched on the clayey soils with poor hydraulic connection between
surface and groundwater in those areas.

The elevations of water levels do not require a confined aquifer and are instead consistent
with at least localized hydraulic continuity between surface water features and the under-
lying aquifer in the vicinity of the proposed Crestview Crossing development.

GeoEngineers Infiltration Testing

GeoEngineers cites field infiltration tests with rates of 0.0 to 0.1 inches per hour (GeoEn-
gineers, 2018). The report documenting the field infiltration these tests was not reviewed
by PGG. The cited infiltration rates are consistent with limited recharge on the project site,
and consistent with the description of clay in the Oxberg well log. These shallow clayey
soils reduce, but do not eliminate the risk for releases of contaminants at the surface or in
stormwater ponds to impact the underlying aquifer.

For the clayey soils to be protective, they need to be present across the site, and in particular
near the stormwater detention facilities after regrading of the site. The geologic contact
between the clayey soils and underlying weathered basalt bedrock is likely to undulate and
the thickness of the clayey soils may vary across the proposed project site. If the infiltration
tests are not representative of conditions across the entire site, the site may not be as pro-
tective as indicated by the slow infiltration rates.

The Source Water Assessment indicated that soils on the Crestview Crossing proposed
development site within the 15-year capture zone of the Oxberg well include high
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sensitivity soils for infiltration (ODHS, 2004). The variability in potential infiltration rate
indicated by the soils map in the Source Water Assessment indicate that areas of the
Crestview Crossing site may have higher infiltration rates than indicated by the infiltration
tests cited by GeoEngineers.

CONCLUSIONS

The conclusion that the Oxberg well is completed in a confined aquifer is not warranted by
the available observations. Water level data instead indicate that there may be effective
hydraulic communication with the surface as indicated by local equilibration between sur-
face water and groundwater levels. A semi-confined aquifer with irregularly distributed
productive intervals is more consistent with the geologic and water level observations.
While the infiltration tests conducted by GeoEngineers are encouraging regarding potential
impacts from infiltration, the representativeness of those results across the Crestview
Crossing project site remains uncertain.

CLOSING

Our professional services were performed, our findings obtained, and our documentation
prepared in accordance with generally accepted hydrogeologic practices. Work products
are intended for the exclusive use by Jeffrey Kleinman and the Oxberg Water Co. for ap-
plication to the project site. This warranty is in lieu of all other warranties, express or im-
plied.

We trust that this report provides the information that you need. Please do not hesitate to
contact us if you have any additional questions or comments.

Sincerely,
Pacific Groundwater Group

OREGON )\
LENS vy ~amy

lﬁﬁpﬁﬂi October 31, 20 ,'E ‘i

Glen Wallace, PhD, LG, RG
Associate Geologist
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Attachments:

Table 1. Summary of Elevations
Appendix A: Selected pages from USGS (1978) and the Source Water Assessment (ODHS,
2004)
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Table 1. Elevation Comparison
Oxberg Well, Newburg, Oregon

Nearest
Depth to Surface
Surface Feature Calculated  Water
Feature Elevation or Water Elevation Elevation Notes
Oxberg Well Features
Wellhead 211 0 211 Water surface elevation
Static Water Level 211 29 182 184 From well log
Depth to Base of Clay 211 25 186 From well log
Oxberg Pond 184 0 184 Approximately 200 feet NE of Oxberg well
Benjamin Road Pond 161 0 161 NW corner of intersection of 99 and Benjamin Road
USGS Water Levels (see Appendix A)
Well 15 cab 190 44.72 145 145 Stream bottom west of Trails End Lane
Well 16 aaa 190 35 155 184 Oxberg Pond
Well 16 aab 210 36.45 174 184 Oxberg Pond
Well 16 ada 185 26.88 158 161 Benjamin Road Pond
Well 17 abc 210 41.33 169 168 Stream bottom east of E Hess Creek Road
Well 9 cda 250 70 180 234 Stream bottom east of well.
Notes:

All units in feet

The names Oxberg and Benjamin Road ponds are used only in this report for convenience. These features may have other names locally.
Map inset below is from Plate 1 of USGS (1978); wells are named as <Section Number> <Letter Code>.
Red dots indicated downward vertical gradient, blue dots indicate similar water levels with surface water features.

182 168
baa|~Habb
O}
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abc
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cda(;’
174 s )
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ada
cba ,
O (>
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APPENDIX A

Selected pages from USGS (1978) and the Source Water Assessment (ODHS, 2004)
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Scale 1: 10,000

Drinking Water Protection Area (DWPA) Note: Sites and areas noted in this figure are
1, 2, 5, and 15 Year Time of Travel (TOT) potential sources of contamination to the drinking N

Calculated Fixed Radius Method

Potential Contaminant Sources

b Higher Relative Risk
[»] Moderate Relative Risk
A Low Relative Risk

Sensitivity Analysis

FH High Soil Sensitivity
— Medium Soil Sensitivity
[[T] Low Seil Sensitivity

water as identified by Oregon Drinking Water
Protection Staff.

Environmental contamination is not likely to occur
when chemicals are used and managed properly.

Features or activities that are identified as high

or moderate risk that occur within an area designated as
high or moderate sensitivity pose a greater risk to drinking
water quality than those in areas of low sensitivity.

Numbers indicéte potential contaminant sources
indexed to Appendix C, Table 2.
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/ERWELLREPORT ['{ { 77 j083
15 required by ORS 537.765) T
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: i pLes A, 7

) OWNER; WATER RESQaers Bepr——

ome Y PERG  I3IEM Ogegpn

Address P: o BD)Z

~ ST
ciy \ea n el &g 4=C\ 2o | B2
/

(2) TYPE OF WORK:
New Well 0 Deepen O Recondition O Abandon

(3) DRILL METHOD
O Ratary Air O Rotary Mud d(‘ahle

3 other
(4) PROPOSED USE:
D Domestic Community d Industrial D Irrigation

F Thermal O mjection. [ Other
v; BORE HOLE CONSTRUCTION: ]

I

Special Construction appraval Yes No Depth of Completed Well
: Yes N .
Explosives used O ﬁ Type Amount
HOLE SEAL Amount
smeter From To Material From To sacks or pounds

20

[z o |[3FicemenT - | O | 20
& |24 2co _

How was seal placed: Method Oa Os w c Op Ok
[ other

L

Backfill placed from ft. to ft.  Material .

Graivelpliised foota . 22 _ no LAt Sieofgavel

[=}

(9) LOCATION OF WELL by legal description:

Cuunty \LL latiude — " Longitude

Township _i..._— Naor 5, Range. 2, Eor W, WM.
Sectinn [ b 4 Y

Tax Lot Lot Black Subdivision

Q0 .

' Street Address of Well (or nesrest sddress) ‘Z’J .
Restuiew NeEwreE s OREg oW
(10) STATIC WATERLEVEL:
2— i Mt. below land surface. Date f ZJZ 1 ! tlt EE_
Date - & oo

Artesian pressure b, per square inch.

(11) WATER BEARING ZONES:

Depth at which water was first found
From To Estimated Flow Rate’ SWL

50 200 45 29

(12) WELL LOG: " Ground elevaticn .
Material ' From To SWL

[of Soit o |2
| BRowwy CLAY 2 |25
SorT  VPEZ poMPoIED

Brownw  Keex WhTH
cLAY  STREALS 25 _lI5Z2] &

{6) CASING/LINER:
Diapeter . From To  Gauge|$S
Casing:__g'l +’ Iéz '.Zg)"

2

O0O000OR

ll.ine;': &) [60 200 ‘Z)

ooooow
0RO0Qo

oooooo

3 | Plastic Welded Threaded

.. .8l location of shoe(s)

SorT Blowwn Keed 152172
PRown) LAY \72. 1178 | 29
<pET  Bfown) Yoy wlo) 2

(7) PERFORATIONS/SCREENS: ;
m Perforation:e. Method N\“—LS KU‘FE-

[ Screens Type oo Material
{ © Slet o Tele/pipe .
«'rom To size Fumber Di? eter _size Casing Liner
Sso |l6z| - |475] | ¥ O
62 (200 16o] /4" 0O &
O ;|
O O
O O
O 0
“(8) WELL TESTS: Minimum testing time is 1 hour
. Flowing
O Pump m Bailer O air Artesian
Yield gal/min Drawdown Drill stem at Time
1 hr.
45 5o [
Temperature of water Depth Artesian Fluw Found

Was a water analysis done? O ves By whom .

Did any strala contain waler not suitable for intendéd use? O Toolittle

O saiy O Muddy [0 0dar O Colored [3 Other
Depth of strata:

o W26 B6— compena 12/11]86

(unbonded) Water Well Constructor Certification:

I certify that the work 1 performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are rue to my best

knawledge and belief.

WWC Number
Date

Signed

{bonded) Water Well Constructor Certification:

1 accept responsibility for the construction, alteration, or ahandonment
work performed on this well during the construction dates reported above. all
work performed during this time is in compliance with Oregon well
construction standards. This report is true to the best of my knowledge and
belief. ﬁ zciétz WWC Num z
Signed Date .

¥ -
T

NIMY SALDY SUOISTAMEDR arne 10/RA



Table 4.--Records of representative wells--Continued

T 1 .
Water-bearing zone(s) Warer level ‘;e“
Depth | Dismeter | Depch Specific performance
Well Type | Year of of of Depth | Thick- Alti- tice- © T Draw-
number Owner of com- well well casing Finish to top | ness Character tude wnee down Use Remarks
well | pleted | (feer) | (inches) | (fvet) {feet) | (feer) of material (feet) of water (feer)
T. 3S., R, 2 W.--Continued
1 1
T T T N N T
8bdd J. C. James Dr 1962 100 6 35 {B 95 5 Shale 250 20 4~ 5-62 675 5, 3/4 14 63 D B 1 hr, L.
9abe David Vance Dx 1974 305 6 20 B 140 -- Basalt 420 111.40] 10- 1-75 120 S 11 -- D At 1 bhr.
9aca Jim DeYoung Dr 1972 260 6 117 B 175 -- do 420 135 11-11-72 -~ S, & 17 -- D Do.
9bdd William Krause Dr 1974 135 6 80 P, 81-134 107 15 do 345 52,90 10- 1-75 115 S, 3/4 30 79 D Do.
5 135
9cda Lyle Lookabill Dr 1968 205 6 100 P, 105-205 185 20 Shale 250 70 6- 8-68 600 5,1 7 135 D B 1 hr,
5 203
10daa Lloyd Matz Dr 1968 160 6 100 P, 40-100 42 13 Basalt 520 43,77 7-10-75 100 s 15 85 D Do,
90 - do
152 8 do
10dbb James Barnard Dr 1971 440 6 48 B 140 | - do 590 28.09 do 130 s 25 - D at 1 hr.
llaca Chehalem Mountain Dr 1967 320 6 31 B 265 7 do 460 143.75| 7-16-75 175 S, 2 43 320 PS P 1 hr, L. Well supplies
Water Co. 272 13 do water for 17 homes.
305 10 do
Llbac F. W. Beringer Dr 1956 600 8 20 |B 167 13 do 600 133.71 do 175 s, 2 20 30 D B.
1lddb Qscar Mueller Dr - 115 [ - - - -- - 320 82,2 do 100 S, 1 12 - D
12ach W. 0, Pannier jud 1973 440 6 48 B 320 - B “t 450 131.85 7-17-75 160 5, 2 10 - D At 1 hr,
12bab F, W. Beringer br 1966 113 6 91 B 86 -- do 260 35 11- 7-66 180 J, 3/4 20 25 D B 1 hr.
12dcd A. F. Knudsen br 1968 388 6 137 B - -- do 1,100 - .- -- - -- -- -
13bda | G. H. Gregg Dr 1970 570 [ 89 B 162 - do 1,110 315,35 9-26-75 - n 10 113 iy P 2 hr.
379 9 do
libeb Paul Cramer Dr 1969 445 6 4l B - -- do 515 240 8-18-69 195 B 12 -- D At L hr.
lébee C. V. Slayrer Dr 1973 445 6 40 B 418 -~ do 540 324.8 7-11-75 185 5. 1% 25 -~ D At 1 hr, L, Ca.
15cab | John Halley or | 1973 150 6 9% | p, 82-150 65 -~ do 190 44.72[10- 3-75 210 (8,1 16 75| D | B1hr. Well equipped with
5 150 water softener and iron
filrer.
15¢cba Harry Porter Dr 1974 87 6 87 B 87 -- do 160 30 7-16-74 210 s, 3 30 50 D At 2 br,
15cda John Reshak Dx 1966 335 6 266 P, 95-125,
5 335 240-335 -- - -- 300 80 5-12-66 360 8 1 B 255 D B % hr.
l6aaa Ethel Bixby Dr 1973 152 [ 150 P, 75-150 87 - B oalt 190 35 5- 5-73 200 S 14 100 PS B % hr. This community well
supplies water to five
families; water reported
to be high in iron.
1l6aab J. J. Fortune Dr 1975 145 6 145 P, 105-145 105 40 do 210 36.45110-13-73 220 s, 1 9 535 ] P 2 hr.
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Table 4,--Records of representative wells--Continued

7
| Water-bearing zone(s) Water level well
Depth Diameter | Depth Specific performance
well Type Year of of of Depth | Thick- Alti- Feet conduct - Type Yicld | Draw-
number Owner of com- well well casing Finish to top | ness Character tude below Date ance of pump | (gal/ | down Use Remrarks
well [ pleted | (feet) | {inches)| (fueet) {feer) | (feet) of marerial (feer) | darum of water | and hp| min) | (feet) |
T, 3 8., R. 2 V.--Continued
;. B
[ B ] Sl T | ] s
l6ada Elbert Gleason Dr 1972 105 6 105 P, 35-103 35 - Basalt 185 26.83|10-13-75 - S, 1 20 50 s B 1 hr. Water has high iron
content, bad odor and taste.
17abb Ralph Mortenscn Dr 1971 175 6 40 P, 135-175 150 25 do 250 82.45| 10-16-75 225 s, 1 30 -- D At
5 35
17abe Mr. Heinsman Dr 1971 212 6 176 P, 50-209 50 -- do 210 41.33 do - s, 1 10 182 T B 1 hr.
5 210
17baa R. N, Meads Dr 1975 145 6 140 P, 40-140 54 - do 200 18 7- 9-68 -- S 9 133 D B 1 hr
18abd Eugene Zirschky Dr 1968 105 6 105 P, 25-105 - - Clay 195 12.64] 10-16-75 160 S, 3/4 6 70 D B1br, L.
18baa Guorge Greer Dr 1975 200 6 - - - - - 200 21,90| 10-14-75 180 S, % 7 -- D P.
18cch H, T. Benson Dr 1972 165 (3 146 P, 70-1l44 30 -- Clay, sand, and 168 33.02] 10-13-75 250 S, 3/4 10 153 D B 10 hr. Water high in iron
gravel content. Well has iron
filrer.
19cecb Valley View Memo- Dr 1958 224 8 24 |'B 118 2 Basalt 240 116.40| 1-13-75 185 T, 5 33 82 Ir | B1hr, L, Ca.
rial Garden 190 2 do
20ddb Western Helicopter Dr 1972 98 6 98 P, 40-98 75 23 Clay 165 20 7-14-72 280 s, 1/3 Sk 60 D B 2 br.
2ladb M. L. Gettman Dr 1970 184 6 83 | P, 58-68 58 10 Sand 135 14 9-26-70| 2,100 J, 1k 4 62 D P 12 hr, L. Ca. Water re-
ported to be high in
iron content.
2}edd J. L. Lezada Dr 1971 335 3 250 | B 306 20 Clay 150 51.10| 10- 9-75 -~ N 12 170 u B 2 hr. Water Teported to
be of poor quality; has
high iron contenc, bad
odor and taste.
21dcd Lee Wall br 1956 105 6 105 P, 65-105 65 45 do 160 17.60| 10-10-75 -~ J, 1 7 100 D P 1 hr.
22aaa Richard Clay Dr 1971 225 6 153 P, 102-180 115 -- Basalt 550 164.2 2-23-75 105 S, 1% 18 65 D At 1 hr.
22baa R. W, Schaad Dr 1972 300 6 47 P, 30-80 120 -- Shale 330 73.55| 10- 3-75 410 S, 1 14 -- D At 1 hr. Water reported to
5 300 220 -- do be high in iron content,
22cab Cary Shuler Dr 1972 115 6 29 | P, 75-115 90 25 Basalt 225 35.80| 7-22-75 210 S, 2 150 115 Ir | At 1 hr,
5 115
22cad Herbert Siefken Dr 1974 150 6 80 P, 105-145 105 - do 222 31.54| 7-23-75 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>