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INTRODUCTION 

BACKGROUND 

An updated Water System Master Plan (WSMP) for the City of Donald (City) was approved by the Oregon 

Health Authority (OHA) in June 2019 and adopted by City Council in August 2019. The City has requested that 

Tetra Tech, the City’s Engineer of Record as of February 2020, prepare an amendment to the WSMP to reevaluate 

the projected population and water demand and capital improvement projects (CIPs) over the planning period. 

Additional capital improvement projects in support of the modified projections were developed as part of the 

WSMP Amendment. In April 2020, Tetra Tech and GSI Water Solutions (GSI) performed a high-level review of 

the City’s potential to obtain additional water rights and conducted a siting study for two new wells as a 

supplement to this WSMP Amendment. 

AMENDMENT PURPOSE AND NEED 

The 2019 WSMP approved by OHA did not include a residential planned unit development (PUD) on acreage 

that was included within the urban growth boundary (UGB) when the boundary expanded in 2018; that PUD is 

currently under development review. Its current design includes 297 single-family homes to be constructed 

starting in 2021. The PUD will result in a significant increase in water demand from the City’s water system 

much sooner than projected in the 2019 WSMP. The 2019 WSMP estimated a 2040 population of 1,705 using the 

Portland State University (PSU) published population growth rate for Donald, and a peak day water demand of 

426,250 gallons per day (gpd). With the addition of the PUD, full buildout within the Donald UGB is projected to 

occur by 2032. The estimated 2032 population and peak-day water demand with the addition of the PUD is 2,335 

persons and 450,655 gpd, respectively. The increase in projected population and water demand within the 

planning period required this amendment to the 2019 WSMP. 

NOTES ABOUT THIS AMENDMENT 

Section numbering in this amendment matches the numbering of corresponding sections in the 2019 WSMP. This 

amendment indicates whether its content replaces or is in addition to content from the 2019 WSMP. Content from 

the previous plan that is not indicated here as having changed remains valid for the overall WSMP. 

This WSMP Amendment uses different terminology from the 2019 WSMP for the following concepts: 

• The water demand value called “peak day demand” in the 2019 WSMP is called “maximum-day demand” 

in this amendment. 

• The water demand value called “peak instantaneous demand” in the 2019 WSMP is called “peak-hour 

demand” in this amendment. 
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I. EXECUTIVE SUMMARY 

(This section is unchanged from the 2019 WSMP approved by OHA except for the information below.) 

The City of Donald commissioned Tetra Tech to prepare an amendment to the Water System Master Plan 

prepared by Curran-McLeod in 2019. This amendment provides an updated population and water demand 

forecast, and an updated Capital Improvement Plan. An amendment is required to address revised population and 

water demand forecasts due to planned residential development within the City’s water service area. 

Average water production has decreased from 100 gallons per capita per day (gpcd) to an estimated 77 gpcd due 

to reductions in water losses. Production to meet current peak-day demand has been reduced from 250 gpcd to 

193 gpcd. 

This amendment also revises the recommended capital improvements. Revisions include the following: 

• Updated cost estimates based on more recent cost data. 

• Removal of Well No.2 capacity increase project. A study conducted for this amendment deemed that 

additional production from this well may not be achievable. 

• Addition of a third production well (Well No.4) for redundancy. 

• Addition of a backwash recycle system to reduce water losses. 

• Addition of electrical service upgrade to support new booster pumps. 

A summary of the water system capital improvements is presented in Table ES-1. The revised CIPs are listed 

alongside the 2019 WSMP CIPs for clarity. 
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Table ES-1. Capital Improvement Plan Summary 

2019 WSMP 
Item No. 

WSMP Update 
Item No. Capital Improvement Timeline Estimated Cost 

A. Source Improvements 

1 1 Decommission Well No. 1 1 to 2 years $30,000 

2 N/A Expand Well No. 2 Capacity (No Longer Required) N/A N/A 

3 2 New Well No. 3 1 to 2 years $750,000 

N/A 3 New Well No. 4 (New project) 10+ years $1,355,000 

Total Cost of Source Improvements $2,135,000 

B. Water Treatment Plant Improvements 

1 1 Replace filter control relay with PLC 6 to 10 years Inc. in 4b 

2 2 Add two 80 gpm green sand filter units (No longer required); 
Monitor performance 

1 to 2 years Inc. in maintenance 
budget 

3 3 Add secondary containment for chlorine hypochlorite and 
potassium permanganate feed systems. Relocate to chemical 
storage room. 

1 to 2 years $10,000 

4 4a 
4b 

SCADA System—Phase 1 
SCADA System—Phase 2 

1 to 2 years 
6 to 10 years 

$100,000 
$75,000 

5 5 Building Expansion for Staff Facilitiesa 6 to 10 years  $120,000 

N/A 6 Backwash Recycle System 1 to 2 years $30,000 

Total Cost of Water Treatment Plant Improvements $335,000 

C. Distribution Pumping System Improvements 

1 1 Replace booster Pumps No. 1, No. 2, and No. 3 with two new 
booster pumps. Includes VFDs, controls, piping, valves 

1 to 2 years $200,000 

Total Cost of Distribution Pump System Improvements $200,000 

D. Electrical Service Improvements 

N/A 1 Upsize electrical feed for new well and booster pumps 1 to 2 years $75,000 

Total Cost of Electrical Service Improvements $75,000 

E. Standby Power System Improvements 

1 1 Replace existing standby power system at the WTP building  1 to 2 years $150,000 

Total Cost of the Standby Power System Improvements $150,000 

Total Water CIP Cost $2,895,000 

a. Assumes existing hydropneumatic tank remains 
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II. EXISTING WATER SYSTEM 

A. BACKGROUND 

(This section is unchanged from the 2019 WSMP approved by OHA except for the information below.) 

The numbers of metered accounts and the rates are as follows: 

• The City has 409 active metered water services (374 residential, 31 commercial and 4 industrial) as of 

October 2020. 

• Meters are read monthly and water bills include a base charge of $45.12 per month for the first 

1,000 gallons and a unit charge of $2.98 per 1,000 gallons over the first 1,000 gallons. 

• All customer classifications pay the same base rate and unit charge. Commercial and industrial customer 

classifications are treated as one category. 

• On July 1, 2021, the water and sewer rates will increase by 3 percent, in lieu of the annual Consumer 

Price Index increase. The increases are based on the results of a water and sewer rate study completed by 

Donovan Enterprises in May 2016, which expires on June 30, 2021. Donovan Enterprises is currently 

preparing an updated rate study with proposed new rates. 

B. SERVICE AREA 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

C. SOURCE OF SUPPLY 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

D. STATUS OF WATER RIGHTS 

(The content below is an addition to the content for this section in the 2019 WSMP) 

The City has one water right permit (G-9513) that authorizes a withdrawal of 175 gallons per minute (gpm) from 

each of the City’s two wells (Well No. 1 and Well No. 2), with a maximum combined withdrawal rate of 

350 gpm. A copy of the permit is included in Appendix A. The City submitted a Claim of Beneficial Use to the 

Oregon Water Resources Department (OWRD) in 2010 to partially certificate the permit. Due to the capacity 

limitation imposed by a sand filter installed at the time of the application, the OWRD proposed to issue a water 

rights certificate for a combined rate of 300 gpm, leaving the remaining 50 gpm unperfected. The remaining 
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50 gpm could be certificated after improvements to the system are complete and the City can demonstrate full 

beneficial use of the water. The City requested that the OWRD continue processing the Claim of Beneficial Use 

as a partial perfection since it offers the protection of certification for most the City’s water right. 

The City submitted a permit extension request in 2019, which was referred to the Oregon Department of Fish and 

Wildlife (ODFW) for review based on a determination by the OWRD that pumping the undeveloped portion of 

the permit (50 gpm) will have an impact on local surface water bodies (Appendix B). The total impact has been 

estimated to range between 0.03 and 0.09 gpm. 

Based on its review of the City’s pumping records, operations manual, and WSMP, GSI determined that the City 

is able to appropriate the full 350 gpm from both wells and there is no undeveloped portion of the permit that is 

sufficient to warrant ODFW review or added permit conditions. GSI submitted this evidence to ODFW in April 

2020. On October 6, 2020, OWRD issued a Proposed Final Order to extend the time to complete construction and 

the time to fully apply water to beneficial use to October 1, 2030. The protest period closed November 20, 2020, 

with no protests filed. OWRD approved the extension in a letter dated December 21, 2020 (Appendix B). 

The City’s projected maximum-day demand is not expected to exceed the limits of the City’s water right during 

the 20-year planning period. 

E. WATER SYSTEM OPERATION 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

F. WATER SYSTEM DEMAND 

(The content below is an addition to the content for this section in the 2019 WSMP) 

1. Water Loss 

Records of water production volume and consumption volume for 2014 through 2018 indicate that 30.2 percent of 

the total production volume in that period went to water loss or unaccounted-for water. More recent comparisons 

of production volume and consumption volume indicate that water loss or unaccounted-for water has been 

reduced to approximately 4 to 9 percent, through extensive repairs on the piping system. Water loss or 

unaccounted-for water volumes of 10 percent are considered typical and largely attributable to irrigation and filter 

backwashing at the City’s Water Treatment Plant (WTP). 

2. Production 

The 2019 WSMP used an average-day required production rate of 100 gallons per capita per day (gpcd) and a 

maximum-day required production rate of 250 gpcd. These rates incorporate residential and commercial/industrial 

water use plus water loss. The 2019 rates included 30 percent of total production for water loss. Based on the 

reduction in water loss achieved through recent improvements, this WSMP Amendment assumes that water loss 

represents only 9 percent of production, yielding an average-day required production rate of 77 gpcd and a 

maximum-day required production rate of 193 gpcd. 
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3. Distribution by Water Use 

The assumed average-day production of 77 gpcd and maximum-day production of 193 gpcd include residential 

and commercial/industrial consumption plus water loss. This WSMP Amendment assumes that the ratio of 

residential to commercial/industrial consumption will remain relatively unchanged over the planning period, with 

81 percent of consumption (excluding water loss) allocated to residential use and 19 percent to 

commercial/industrial use (the same ratio used for the 2019 WSMP). Table II-1 shows the basis for distributing 

the average-day production among water uses. 

Table II-1. Average-Day Per-Capita Water Use Basis 

Water Use Rate (gpcd) Percentage of Total (%) 

Residential 57 74 

Commercial/Industrial 13 17 

Water Loss/Unaccounted Water 7 9 

Total 77 100 

G. OPERATIONS AND MAINTENANCE REQUIREMENTS 

(This section is unchanged from the 2019 WSMP approved by OHA.) 
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III. WATER QUALITY AND SERVICE GOALS 

A. EXISTING REGULATORY REQUIREMENTS 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

B. MONITORING REQUIREMENTS 

1. Arsenic 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

2. Lead and Copper 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

3. Inorganic Compounds 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

4. Nitrate 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

5. Nitrite 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

6. Radionuclides 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

7. Synthetic Organic Chemicals (SOC) 

(This section is unchanged from the 2019 WSMP approved by OHA.) 
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8. Volatile Organic Chemicals 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

9. Total Coliform 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

10. Secondary Contaminants 

(The content below is an addition to the content for this section in the 2019 WSMP) 

The 2019 WSMP summarized the water quality results for iron and manganese taken from Well No. 2 in 1983. 

Samples were taken from the City’s raw and finished water in February 2021 to determine if the current raw water 

quality has changed significantly from the 1983 samples and to estimate the adequacy of the existing treatment 

system. The results summarized in Table III-1 show that, unlike the samples taken in 1983, the raw water 

concentrations for iron and manganese exceed the secondary contaminant levels per OAR 333-061-0030(6). 

Results from the finished water show that the green sand filters are effectively removing iron and manganese at a 

total flow rate of 200 gpm pumped from Well No. 2. 

Table III-1. Iron and Manganese Water Quality Results 

Contaminant 
Raw Water, Well No. 2 

(mg/L) 
Finished Water, Post-Filtration 

(mg/L) 
Removal Efficiency 

(%) 
Secondary Contaminant 

Level (mg/L) 

Iron 0.39 ND ~100% 0.3 

Manganese 0.254 0.0059 97.7% 0.05 

C. FUTURE REGULATORY REQUIREMENTS 

1. Contaminate Candidate List (CCL 5) 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

2. Lead and Copper Rule (LCR) Revisions 

(This section is unchanged from the 2019 WSMP approved by OHA.) 

D. NON-REGULATORY WATER QUALITY NEEDS 

(The content below is an addition to the content for this section in the 2019 WSMP) 

The City has had a recent complaint from a nearby customer about odor issues likely caused by hydrogen sulfide. 

It is recommended the City perform testing for hydrogen sulfide removal efficiency and odor content on the raw 

and filtered water to understand the origin of the reported odor and to measure the performance of the treatment 

process. The results can be used to improve process operations to reduce taste and odor issues. 
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E. FLOW AND PRESSURE REQUIREMENTS 

(The content below is an addition to the content for this section in the 2019 WSMP) 

The City’s wastewater treatment plant (WWTP) should have a fire flow of 1,500 gpm for 2 hours. The City PUD 

is modeled for a fire flow of 1,500 gpm. See Section V.F for further analysis. 
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IV. PROJECTED WATER SYSTEM GROWTH 

A. POPULATION 

(The content below is an addition to the content for this section in the 2019 WSMP) 

1. New Development 

The 2019 WSMP population projections were based on data provided by Portland State University Population 

Research Center and were projected using an annual average growth rate of 2.8 percent. Those projections did not 

include the PUD currently under development review. The PUD was originally expected to be built over a 

12-year period, but the developer has recently set a 2-year time frame for full buildout of the planned 297 single-

family homes. The density of the proposed single-family homes will be greater than the typical density currently 

found in Donald, as approved through the City and County land use approval processes. 

In addition to the single-family homes, the PUD is currently designed to provide 80 multi-family units. The 

developer has not yet determined when the multi-family units will be built. Projections for this amendment 

assume that they will be built during the second year of the single-family home development. 

Assuming an average of 2.8 people in each single-family home and 2.0 people in each multi-family unit, the 

estimated increase in population from the PUD is 992 people. 

2. Infill 

A review of undeveloped and under-developed acreage in the Donald service area indicates 16.7 acres zoned 

single-family residential and 2 acres zoned multi-family residential that has potential for development. It is 

assumed that the density of any new development on this acreage would fall within the current City zoning 

requirements of 6 single-family residential units per acre and 14 multi-family units per acre. Projections for this 

amendment assume, per 2010 U.S. census data, that each single-family home will increase the population by 

2.8 people and each multi-family unit will increase the population by 2 people. Land that is zoned downtown 

mixed use was also included in the infill calculations, with an increase of 2 people per unit. The total potential 

estimated increase in population at buildout within the current zoning due to infill is 358 people. This amendment 

assumes that population associated with infill development will grow at a rate of 2.8 percent, per the Portland 

State University projection, until the total growth of 358 people is reached. 
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3. Total Projected Growth 

Based on the anticipated growth described above, full buildout in Donald is expected to occur in 2032. Table IV-1 

tabulates the revised population projections. 

Table IV-1. Updated Population Projections 

 2019 WSMP 2020 WSMP Amendment Projections 

Year Projection PUD Growtha Infill Growthb Total Annual Growth Accumulated Population 

2020 1,011 0 0 0 1,011 

2021  431 28 459 1,444 

2022  561 28 589 2,033 

2023  0 29 29 2,062 

2024  0 30 30 2,092 

2025 1,172 0 31 31 2,123 

2026  0 32 32 2,155 

2027  0 33 33 2,188 

2028  0 33 33 2,221 

2029  0 34 34 2,255 

2030 1,355 0 35 35 2,290 

2031  0 36 36 2,326 

2032  0 9 9 2,335 

2035 1,555 0 0 0 2,335 

2040 1,705 0 0 0 2,335 

a. Estimated growth is based on the current planning as described by the PUD developer. 
b. Estimated annual average growth rate of 2.8 percent based on Portland State University Population Research Center. 

B. PROJECTED WATER DEMANDS 

(The content below is an addition to the content for this section in the 2019 WSMP) 

1. Average-Day and Maximum-Day Demand 

Future water demand is projected based on projected population growth and the assumed per capita water use 

(average-day production of 77 gpcd and maximum-day production of 193 gpcd). The projected water demand 

through 2040 is summarized in Table IV-2, reflecting full buildout population and associated demand occurring 

being reached in 2032. 

2. Industrial Demand 

Donald is currently limited in its potential for development or expansion of industrial land. It is also unlikely that 

any newly annexed property over the planning period would be zoned industrial, given the shortage of available 

housing stock. However, the Donald Industrial Park has asked the City to plan for a consumption rate of 

400 gallons per acre per day for the industrial park’s 15 acres, or 6,000 gallons per day. Current projections 

support this requirement. Based on a water use distribution with 17 percent of total water allocated to 

Water System Master Plan Page 19 of 222 Updated: July 2021



Water System Master Plan Amendment  Projected Water System Growth 

 9 

commercial/industrial use (see Table II-1), the projected full buildout demand will allocate 30,565 gallons per day 

(average-day demand) and 76,611 gallons per day (maximum-day demand) to commercial/industrial use. 

Table IV-2. Projected Average-Day and Maximum-Day Demand 

  Average-Day Demand Maximum-Day Demand 

Year Population  (gallons/day) (gallons/minute)  (gallons/day)  (gallons/minute) 

2020 985 75,845 53 190,105 132 

2021 1,444 111,111 77 303,396 193 

2022 2,033 156,541 109 392,369 272 

2023 2,061 158,697 110 397,773 276 

2024 2,091 161,007 112 403,563 280 

2025 2,122 163,394 113 409,546 284 

2026 2,153 165,781 115 415,529 288 

2027 2,185 168,245 117 421,705 292 

2028 2,219 170,863 119 428,267 297 

2029 2,253 173,481 120 434,829 301 

2030 2,288 176,176 122 441,584 306 

2031 2,324 178,948 124 448,532 311 

2032 2,335 179,795 125 450,655 312 

2033 2,335 179,795 125 450,655 312 

2034 2,335 179,795 125 450,655 312 

2035 2,335 179,795 125 450,655 312 

2036 2,335 179,795 125 450,655 312 

2037 2,335 179,795 125 450,655 312 

2038 2,335 179,795 125 450,655 312 

2039 2,335 179,795 125 450,655 312 

2040 2,335 179,795 125 450,655 312 

3. Peak-Hour Demand 

The 2019 WSMP determined a peak-hour demand (PHD) of 950 gpm based on a projected population of 1,705 

and a methodology from Source Book of Community Water Systems: Commercial, Institutional, Residential, 

Industrial Applications (Joseph Ameen, 1960). This WSMP Amendment determines PHD using the updated 

buildout population and the following equation from the State of Washington’s Water System Design Manual 

(Washington State Department of Health 2020), which is commonly used in Oregon and Washington 

(Section 3.4.2): 

PHD = {[(MDD/N)/1,440] * [(C * N + F)] + 18} 

Where:   

PHD = Peak-hour demand (gpm) 

MDD = Maximum-day demand (gallons per day) 

N = Number of equivalent residential units (ERUs) (each ERU is equivalent to 2.8 people) 

C = Coefficient associated with ranges of ERUs (C = 1.6 for ERU>500) 

F = Factor associated with ranges of ERUs (F= 225 for ERU>500) 
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Using this equation, the updated PHD for the full buildout population of 2,335 is 603 gpm, about twice the 

projected MDD of 312 gpm. The PHD:MDD ratio in the 2019 WSMP is 3.3. The lower ratio in the updated 

projection is considered to be reasonable, given the absence of a large industrial user and the recent pipeline 

repairs that reduced water loss. Also, the methodology used in the 2019 WSMP was developed in 1960 when 

water conservation measures were not typical in municipal water systems. 

4. Demand Summary 

Table IV-3 shows projected average-day demand, MDD and PHD over the planning period. 

Table IV-3. Summary of Population and Demand Projections 

Year Population Average-Day Demand (gpm) MDD (gpm) PHD (gpm) 

2020 985 53 132 314 

2025 2,122 113 284 557 

2030 2,288 122 306 593 

2035 2,335 125 312 603 

2040 2,335 125 312 603 

C. FUTURE STORAGE REQUIREMENTS 

(The content below replaces the content for this section in the 2019 WSMP.) 

The 2019 WSMP stated that the water system must supply a minimum water storage volume sufficient for one 

day of maximum-day demand (MDD) plus 2 hours of fire-flow. This amendment reevaluates water storage 

requirements to provide adequate storage to serve the needs of the community for a 20-year period. Storage 

requirements were based on the specific needs of the City and design guidance per the Washington State Water 

System Design Manual (Washington State Department of Health 2020). The purpose of the water storage is to 

provide the water system with adequate and resilient storage for the components described below. 

1. Operational Storage 

The purpose of the operational storage volume is to prevent excessive cycling of the well pumps. A conservative 

estimate for the minimum operational storage volume for pump protection is the volume required for a maximum 

cycling frequency of 6 cycles per hour. The operational storage serves a function similar to that of a withdrawal 

volume for hydropneumatic tanks. The operational storage volume is estimated as the product of the supply pump 

capacity and one-quarter of the cycle time (2.5 minutes), based on a maximum cycling frequency of 6 cycles per 

hour. 

2. Equalization Storage 

Equalization storage provides water storage for PHD events when the source water or WTP capacity cannot meet 

the PHD. The recommended equalization storage is equal to the difference between the PHD and the source water 

pumping capacity or water treatment plant capacity for an assumed 150-minute PHD event duration. The 

equalization storage can be reduced with increased source water pumping and treatment capacity. Because the 

current source water capacity is lower than the current treatment capacity, equalization storage for this 

amendment is calculated from the difference in PHD and source water capacity. 
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3. Fire Suppression Storage 

Fire suppression storage is the volume necessary to provide adequate fire protection water for the needs of the 

City. The recommended fire flow per the 2019 Oregon Fire Code and the Aurora Rural Fire District are 

summarized below, according to land-use: 

• One- and two-family residential dwellings, Group R-3 and R-4 buildings and townhouses: 

➢ With a fire-flow area of 0 to 3,600 square feet, a minimum fire flow of 1,000 gpm for a 1-hour 

duration. Equivalent to 60,000 gallons. 

• Residential buildings other than one- and two-family residential dwellings, Group R-3 and R-4 residential 

buildings, and residential townhouses: 

➢ Depending on fire-flow area and whether a sprinkler system is equipped, a typical minimum of 

1,500 gpm for a 2-hour duration. Equivalent to 180,000 gallons. 

• City of Donald WWTP 

➢ A fire flow of 1,500 gpm for a 2-hour duration. Equivalent to 180,000 gallons. 

• Industrial/Commercial 

➢ The City has elected to provide a fire flow of 2,500 gpm for 2 hours to current and future commercial 

and industrial customers. Equivalent to 300,000 gallons. 

4. Standby Storage 

Standby storage provides potable water when the source of supply or treatment is unavailable, either during 

routine maintenance or emergencies such as equipment failure or source water contamination. The City should 

keep at least 2 days of stored water in reserve for unforeseen emergencies. Standby storage is recommended to be 

equivalent to 2 times the average-day demand (ADD), per recommendations made in the City’s 2005 WSMP. 

5. Dead Storage 

Dead storage is the volume required to maintain minimum pressure in a distribution system and prevent damage 

to pumping equipment. The booster pumps at the WTP control pressure in the City’s distribution system, so dead 

storage is only required for maintaining suction head on the booster pumps. The recommended net positive 

suction head required for the existing and future booster pumps is 15 psi. The corresponding dead storage volume 

at this water surface elevation is 111,153 gallons 

6. Filter Backwash Storage 

Filter backwash storage is the volume of water required to completely backwash each filter. Backwash storage, 

based on the projected MDD at buildout, is 11,472 gallons. 

7. Nesting Components 

The total storage volume required is the sum of the above storage components. It may be acceptable to nest 

storage components that are unlikely to be needed at the same time (nesting means to use one or the other 

component in calculating a total, but not both). Nesting storage components should be based on an assessment of 

risk and cost. The following storage components of the City’s water system should be nested: 
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• Fire Suppression and Standby—The risk of a fire event occurring at the same time as a loss of source 

water or treatment plant capacity is considered very low. 

• Standby and Filter Backwash—In the event that standby storage is required, such as loss of source water 

or treatment plant operation, filter backwashing would be suspended. 

8. Total Storage Need 

Table IV-4 summarizes water storage requirements, storage components, and flows used to estimate the storage 

components. The water system is estimated to have adequate storage capacity with the existing reservoirs for the 

planning period through 2040. The WSMP estimated that the City would not have enough storage capacity for the 

planning period. The reason for this difference is that the 2019 WSMP did not nest storage components. 

Table IV-4. Water Storage Requirements and Storage Components 

Parameter 2021 2022 2032 to 2040 

Source Capacity (gpm) 200 350 350 

Operation Storage (gallons) 500 875 875 

PHD (gpm) 440 538 603 

Equalization Storage (gallons) 35,932 28,260 37,975 

Fire Suppression Storagea (gallons) 300,000 300,000 300,000 

Average Day Demand (gpd) 111,111 156,541 179,795 

Standby Storagea, b (gallons) 222,222 313,082 359,590 

Dead Storage (gallons) 111,153 111,153 111,153 

Filter Backwash Storageb (gallons) 11,472 11,472 6,300 

Minimum Total Storage Requireda, b (gallons) 447,585 453,370 509,593 

Total Storage Availablec (gallons) 526,000 526,000 526,000 

Storage Balance (gallons) 78,415 72,630 16,407 

a. Total storage required assumes the fire suppression storage is nested with the standby storage, using whichever value is greater 
b. Total storage required assumes the filter backwash storage is nested with the standby storage, using whichever value is greater 
c. Combined total capacity of the existing reservoirs 

D. FUTURE DISTRIBUTION SYSTEM PUMP REQUIREMENTS 

(The content below replaces the content for this section in the 2019 WSMP.) 

The distribution system booster pumps must meet the following requirements: 

• Have firm capacity to meet the projected MDD plus fire flow at the end of the planning period while 

maintaining a minimum pressure of 20 psi throughout the distribution system. 

• Have firm capacity to meet the PHD at the maximum system pressure of 70 psi at the end of the planning 

period. 

• Have firm capacity to backwash the filters at the required backwash flow rate. 

Firm capacity is defined as the capacity of the pumping system with the largest pump out of service. As buildout 

is projected to occur prior to the end of the planning period, the firm capacity must meet the projected MDD plus 

fire flow and PHD at buildout. The distribution system booster pump requirements are summarized in Table IV-5. 
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Table IV-5. Distribution System Pump Requirements 

Condition Firm Capacity Minimum Pressure 

Buildout Fire Flow + MDD 2,812 gpm 20 psia 

Pressurizing Hydropneumatic Tank 603 gpm 70 psib 

Filter Backwashing 400 gpm 20 psic 

a. Distribution system pressure 
b. Hydropneumatic tank pressure 
c. Filters 
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V. EVALUATION OF EXISTING WATER SYSTEM 

A. WATER SOURCE 

(The content below is an addition to the content for this section in the 2019 WSMP) 

The City’s water sources consist of two groundwater wells: Well No. 1 and Well No. 2. Well No. 1 can only 

reliably produce 20 gpm and is no longer used. Well No. 2 can produce up to 200 gpm and is currently the City’s 

single source of supply. A study was performed in support of this WSMP amendment to determine if Well No. 1 

could be rehabilitated to its original capacity. The study found that although the well capacity could be increased 

if rehabilitated, the maximum reliable capacity would probably not exceed 60 gpm. This is in large part due to its 

screen size and improper repairs completed in 1997. Refer to the Water Rights Strategy and Well 1 Performance 

Assessment technical memorandum in Appendix C for further information. 

Based on the water demand projections listed in Table IV-2, a new source of supply will need to be developed by 

the end of 2022, when the MDD is projected to exceed the capacity of Well No. 2. Well No. 2 is 40 years old, 

which is about the age when wells in the Willamette basin begin to loose production. An additional new source of 

supply should be developed as a backup source so the City has 100 percent source water redundancy. This 

additional source of supply will initially augment Well No. 2 as a backup source, and eventually replace it when it 

begins to decline. 

Although the City has sufficient groundwater rights to meet its needs through the planning period, additional 

water rights may be beneficial to support industrial development, as it is difficult to predict industrial water 

demand. 

Table V-1 summarizes the City’s water rights, existing source water capacity, and required new source water 

capacity. Appendix G summarizes the water system capacity from the water sources through the water treatment 

process. 

Table V-1. Water Source Capacity Evaluation 

Water Rights 2021 2022 2032 to 2040 

Water Right Permit G-9513 Permitted Withdrawal 350 gpm 350 gpm 350 gpm 

Source Capacity 

Well No. 1 <20 gpm 0 0 

Well No. 2 200 gpm 200 gpm 0 

Required New Source Capacity — 350 gpm 350 gpm 

Required New Backup Source Capacity — — 350 gpm 
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B. WATER TREATMENT FACILITIES 

1. Process Summary 

(This is a new section to be added as an amendment to the 2019 WSMP.) 

The existing water treatment facility was constructed in 1981. Treatment at the facility consists of sediment 

removal using sand separators, oxidation of hydrogen sulfide, iron, and manganese through the addition of 

potassium permanganate, filtration/oxidation using pressurized green sand filters, and disinfection with 

12.5 percent sodium hypochlorite when required. Below is a summary of the treatment processes prior to the entry 

point into the distribution system: 

• Main Process Stream 

➢ Raw well water is pumped from the wells to the treatment building. 

➢ Raw well water passes through a sand separator where process drain water flows to the backwash 

basin and raw water combines at a 4-way cross fitting with Well No. 1, a process drainpipe, and a 

connection to the reaction tank. 

➢ Raw well water is injected with potassium permanganate for oxidation of hydrogen sulfide, iron, and 

manganese 

➢ Pretreated water flows into the reaction tank. The water flows through the tank in a downward flow 

configuration. The tank provides reaction time for oxidation. 

➢ Pretreated water flows into a header pipe that connects to all three pressurized green sand filters. 

Water flows through the filters in a downward flow configuration. 

➢ Filtered water enters a header pipe where sodium hypochlorite can be injected when required. 

➢ Finished water is stored in two on-site reservoirs 

➢ Stored finished water is pumped into the hydropneumatic tank and then to the distribution system to 

meet City water demand and to maintain system pressure. 

➢ Stored finished water can be pumped to the distribution system by the high flow booster pump in a 

separate building. 

• Backwash Stream 

➢ Backwash water is supplied from the reservoirs and pumped by the booster pumps into the 

pressurized green sand filters. The backwash sequence backwashes all filters consecutively, one filter 

at a time. 

➢ Backwash water flows into the backwash basin 

➢ Backwash water accumulates in the tank and flows into a swale on site. A sump pump and sprinkler 

system that connect to the backwash basin are no longer in use. 

• Sand separator process drain water 

➢ Process drain water separated from the sand filters flows into the backwash basin through hoses 

tapped into a separate process drain pipe. 

2. Water Filtration System 

(The content below replaces the content for this section in the 2019 WSMP.) 

The existing water treatment facility was constructed in 1981 and consists of a pressurized reaction tank and three 

pressurized green sand filters. Well water is pumped through the reaction tank and filters, and discharges into two 

reservoirs. The green sand filter system was originally installed for the purpose of removing hydrogen sulfide, 
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iron, and manganese. Potassium permanganate is injected prior to the mixing tank to pretreat the water for the 

oxidation of these contaminants. 

The steel reaction and filter tanks are 40 years old and show signs of significant oxidation on their exteriors (see 

Figure V-1. The filter media was replaced in 2017 by Cascade Waterworks, and the interiors of the tanks were 

inspected at that time. Cascade Waterworks stated that the piping and interior surfaces of all the filters were in 

good condition. Filter media typically has a life span of 10 years, so it may need to be replaced by 2027. 

 

Figure V-1. Existing Pressurized Green Sand Filter System 

The new media is GreensandPlus supplied by Inversand Company. The media surfaces are coated with 

manganese dioxide, which acts as a catalyst for the reduction-oxidation reaction with iron and manganese. This 

media has a recommended hydraulic loading rate of 2 to 12 gpm per square foot. At a loading rate of 12 gpm per 

square foot, the existing filtration system with the new media has an estimated maximum capacity of 600 gpm 

with all filters in operation. The firm capacity, with one filter out of service, is 400 gpm. The estimated filter 

system firm capacity exceeds the projected buildout MDD of 312 gpm. 

In February 202, a raw water sample was taken from Well No. 2 and a treated water sample was taken at the filter 

system outlet to gauge the overall performance of the treatment process. Results from the finished water samples 

demonstrated 97 percent removal of iron and manganese at the current well pumping rate of 200 gpm. Iron and 

manganese concentrations in the finished water are well below their secondary contaminant limits. At this 

removal efficiency, the secondary contaminant limits will be met at the buildout MDD. 
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The current filter system is not equipped with a filter-to-waste cycle as recommend by the media supplier and per 

the Recommended Standards for Water Works (Great Lakes – Upper Mississippi River Board of State and 

Provincial Public Health and Environmental Managers 2012). A filter-to-waste cycle prevents contaminants that 

are loosened from the backwash cycle from being pumped into the distribution system. 

Oxidation is achieved by adding potassium permanganate prior to the reaction tank and green sand filters. The 

reaction tank provides contact time for oxidation prior to reaching the filters. Oxidation could also be achieved by 

adding sodium hypochlorite prior to the filters, which would also regenerate the media. The City could remove its 

existing potassium permanganate chemical dosing system and use a single sodium hypochlorite injection system 

to oxidize the contaminants, regenerate the media, and overdose when a chlorine residual is required for 

disinfection. However, according to City management, adding chlorine to the City water is unpopular with 

residents. If the City were to switch to hypo-chlorination for oxidation, then the dosing rate would need to be 

carefully controlled to ensure uptake of all chlorine in the oxidation process, or a de-chlorination system would 

need to be added following filtration. 

Table V-2 summarizes the parameters of the pressurized green sand filter system. 

Table V-2. Existing Pressurized Green Sand Filter System Parameters 

Filter Tanks  

Total Number of Filter Tanks 3 

Diameter 54 inches 

Cross Sectional Area 15 square feet 

Design Capacity (each unit) 200 gpm 

Firm Capacity 400 gpm 

Hydraulic Loading 
 

Hydraulic Loading Rate  12.58 gpm/sq. ft. 

Service Hydraulic Loading Rate (low) 2 gpm/sq. ft. 

Service Hydraulic Loading Rate (high) 12 gpm/sq. ft. 

Backwash  

Minimum Backwash Hydraulic Loading Rate 12 gpm/sq. ft. 

Duration Backwash Cycle (each unit) 8 minutes 

Frequency of Backwash 2 times/day 

3. Chemical Feed System 

a. Potassium Permanganate 

(The content below replaces the content for this section in the 2019 WSMP.) 

The existing potassium permanganate system provides a continuous chemical feed to oxidize hydrogen sulfide, 

iron, and manganese and to regenerate the GreensandPlus filter media (Figure V-2). The City purchases 55-pound 

drums of dry potassium permanganate and creates stock solution in a storage tank with a mechanical mixer. Dry 

chemicals and water are added daily to maintain a 4,000-ppm solution strength. 
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Figure V-2. Existing Potassium Permanganate Chemical Feed System 

The potassium permanganate chemical feed system includes the following: 

• A 150-gallon single-walled polymer storage tank 

• A diaphragm chemical metering pump 

➢ Milton Roy, Model: C131-26S 

➢ 8 gallon per hour capacity at 60 psi 

• A 0.25-hp chemical tank mixer with timer 
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• An anti-siphon fitting 

• Connecting tubing and injection quill 

The system is functional but lacks features and appurtenances that are desirable for optimal performance: 

• There is no redundant chemical metering pump 

• Metering pumps are constant speed rather than flow-paced 

• The chemical feed pumps lack the following components: 

➢ Leak detectors 

➢ Isolation valves, piping, and fittings for isolating a defective pump 

➢ Pulsation dampener for steady chemical feed 

➢ Pressure gauge and sample port 

➢ Back-pressure check valve for anti-siphoning 

➢ Calibration column for verifying pumping rates 

• There is no method of chemical mixing after injection 

• The storge tank lacks the following components: 

➢ Secondary containment (double-walled or concrete basin) 

➢ Seismic bracing 

➢ Level indicator or sensor 

b. Reaction Tank 

(The content below replaces the content for this section in the 2019 WSMP.) 

The steel reaction tank provides contact time for oxidation of hydrogen sulfide, iron, and manganese before the 

water enters the green sand filters. The tank was installed in 1981 during the construction of the original plant and 

supplied by Northwest Filter Company. The reaction tank is 40 years old and shows signs of significant oxidation 

on the exterior. Table V-3 lists general tank parameters and contact times at various flow rates. 

Table V-3. Existing Reaction Tank Parameters 

Tank Geometry  

Diameter 42 inches 

Height 60 inches 

Cross Sectional Area 9.6 sq. ft. 

Volume 360 gallons 

Contact Time  

Contact Time @200 gpm (pumping capacity of Well No. 2) 1.8 minutes 

Contact Time @350 gpm (water rights limit) 1.0 minutes 

Contact Time @400 gpm (firm capacity of the filtration system) 0.9 minutes 

 

A recommended contact time for oxidation of potassium permanganate is 2 to 5 minutes. The existing reaction 

tank does not provide this recommended contact time for current or future flow rates. The recommended contact 

time can be reduced if using a flash mixer in conjunction with the reaction tank or using sodium hypochlorite as 

an oxidant. However, based on the results of the water sampling conducted in February 2021, the lower than 
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recommended contact time does not appear to be a concern—the treatment system meets current and projected 

secondary contaminant limits. 

c. Sodium Hypochlorite 

(The content below replaces the content for this section in the 2019 WSMP.) 

The existing sodium hypochlorite chemical feed (Figure V-3) system provides a means of disinfecting the filtered 

water. Currently, the system is used infrequently—only when a positive total coliform sample is measured. The 

City experienced two total coliform positive results in 2018 and is currently changing its policy on taking samples 

in an enclosed area. 

 

Figure V-3. Existing Sodium Hypochlorite Feed System 

The sodium hypochlorite chemical feed system includes the following components: 

• A 50-gallon single-walled polymer storage tank 

• A peristaltic chemical metering pump 
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➢ Stenner Pump Company, Model: 85MHP40 

➢ Capacity: 40 gpd at 100 psi 

• A hand transfer pump 

• A 50-gallon drum of 12.5 percent sodium hypochlorite 

• Connecting tubing, saddle tap, and injection quill assembly 

The sodium hypochlorite system is in good condition and has adequate capacity through the planning period. 

However, the system lacks redundancy and features that are desirable for optimal operation: 

• There is no redundant chemical metering pump 

• Pumps are not flow-paced 

• The chemical feed pumps lack the following components: 

➢ Leak detectors 

➢ Isolation valves, piping, and fittings for isolating a defective pump 

➢ Pulsation dampener for steady chemical feed 

➢ Pressure gauge and sample port 

➢ Back-pressure check valve for anti-siphoning 

➢ Calibration column for verifying pumping rates 

• There is no method of chemical mixing after injection 

• There is no chlorine analyzer for on-line free and total chlorine measurement 

• The storage tank lacks the following components: 

➢ Secondary containment in the form of a double-walled tank or concrete basin 

➢ Venting of chlorine to the outside 

➢ Seismic restraints/brackets 

➢ An automated method of measuring chemical storage level, with associated alarms 

• Chemicals are stored in the same room as process and electrical equipment, which can be damaged by 

spills and off-gassing 

4. Filter Control System 

(This section has not been changed since the 2019 WSMP was approved by OHA.) 

C. WATER STORAGE 

(The content below is an addition to the content for this section in the 2019 WSMP) 

With a total storage volume of 526,000 gallons, the two existing reservoirs have adequate storage for the planning 

period (Table IV-4). 
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D. DISTRIBUTION SYSTEM PUMPS 

(The content below is an addition to the content for this section in the 2019 WSMP) 

The distribution pumping system must be able to meet the MDD plus fire flow, and PHD at buildout with the 

largest pump out of service, per Section IV.D. The existing pumping system cannot meet these conditions with 

the largest pump (Pump No. 4) out of service. The existing firm capacity and required firm capacity are listed in 

Table V-4. 

Table V-4. Distribution Pumping System Firm Capacity Assessment 

 Existing Firm Capacity Required Capacity Ability to Meet Requirement 

Buildout Fire Flow + MDD ~1,000 gpm @ 70 feet total 
dynamic head (TDH) 

2,812 gpm @ 70 feet TDH Cannot meet flow 

Buildout PHD 604 gpm @ 180 feet TDH Cannot meet TDH 

 

The existing hydropneumatic tank has sufficient capacity at buildout as long as the distribution system booster 

pumps are operated with variable frequency drives (VFDs). If the pumps are operated without VFDs, or soft 

starters, then the existing tank does not have sufficient capacity and may cause premature failure of the booster 

pumps. The existing tank is original and 40 years old but is in good condition and should last through the planning 

period. 

E. STANDBY POWER SYSTEM 

(This section has not been changed since the 2019 WSMP was approved by OHA.) 

F. DISTRIBUTION SYSTEM 

(The content below replaces the content for this section in the 2019 WSMP.) 

The City of Donald distribution system consists of 2-inch though 12-inch piping. Most of the piping was installed 

with the WTP in 1980 and is constructed of PVC. The remaining older smaller-diameter pipe is a mix of cast iron 

and galvanized steel. The PVC pipe is reported to be in good condition. The older piping is believed to be in fair 

to poor condition. Leaks have occurred in the older piping, and tuberculation is likely to be present, causing a 

reduction in capacity. 

The distribution system has a single pressure zone. Normal operating pressures are maintained by the 

3,500-gallon hydropneumatic tank in the WTP building that is fed by the three operational booster pumps (pumps 

1, 2, and 4). Current hydropneumatic tank and booster pump settings are as follows: 

• Pumps Off: 70 psi 

• Pump 1 On: 65 psi 

• Pump 2 On: 60 psi 

• Pump 4 On: 57 psi 

The distribution system was modeled to identify any system deficiencies and to size replacement booster pumps 

for projected future demand (Appendix D). The EPANET Version 2.2 model developed for the 2019 WSMP was 
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used and updated to incorporate new piping and future water demand associated with the PUD and infill 

development within the existing City UGB. The PUD will include 8-inch water mains that connect to the existing 

10-inch water main on Donald Road (see Water Base Map, Appendix F). The new water mains will supply water 

to the PUD south through tax lot number 041W170002600, west through tax lot number 041W200000300, and 

north through Butteville Road NE and reconnect to the existing 6-inch main near the city limits. 

Junctions 66, 68, 69,70, 71, and 72 were added to represent water demand at the PUD and UGB east of the city 

limits. Modeling scenarios were simulated by assigning PHD to each junction. The demand assigned to each 

junction representing a residential area was proportional to that area’s estimated 2040 population. The demand 

assigned to each junction representing an industrial/commercial area was based on existing demand plus an 

allowance for infill proportional to existing demand. Fire flows were applied at the Donald Industrial Park, which 

is assumed to have the highest fire flow requirement, and at the two nodes farthest from the WTP, which include 

the PUD and the WWTP. Key parameters used in the model are summarized in Table V-5. 

Table V-5. Water System Modeling Parameters 

Total Number of Junctions 70 

Buildout PHD 603 gpm 

Donald Industrial Park Junction Number 1 

Donald Industrial Park PHD 12.5 gpm 

Buildout PHD per Residential Junction 5.4 gpm 

Buildout PHD per PUD Junction 41.8 gpm 

 

The water distribution system was modeled under four scenarios: 

• Scenario 1—Projected buildout PHD plus 1,500 gpm fire flow at the WWTP 

• Scenario 2—Projected buildout PHD plus 2,500 gpm fire flow at the Donald Industrial Park 

• Scenario 3—Projected buildout PHD plus 1,500 gpm fire flow at the PUD 

• Scenario 4—Projected buildout PHD with no fire flow 

Based on the booster pump performance curves, fire flow demand will require the high flow pump (Pump No. 4) 

to run because Pump No. 1 and Pump No. 2 cannot achieve the required flow and pressure. When Pump No. 4 

runs at full speed, Pump No. 1 and Pump No. 2 produce little flow because of the higher operating head of Pump 

No. 4. For this reason, Scenarios 1, 2, and 3 were modeled using the Pump No. 4 curve only (Appendix E). 

During normal demand, system flow and pressure are met by the hydropneumatic tank, and Scenario 4 was 

modeled with a constant pressure of 70 psi. 

The model tested the system’s ability to provide the minimum pressures required for fire flow in combination 

with PHD. The minimum allowable pressure at any location in the distribution system cannot be less than 20 psi 

at the PHD with fire flow, and 30 psi with no fire flow. Table V-6 shows the modeling results for each scenario. 

The results show the existing distribution system is unable to maintain the minimum required pressure with a fire 

flow of 1,500 gpm at the WWTP (Scenario 1). The minimum pressure requirements were met for all other 

scenarios. 
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Table V-6. Water System Modeling Scenarios 

  Flow Requirement (gpm) Minimum Pressure (psi) 

Scenario Fire Flow Location 2040 PHD Fire Flow Total Required Modeled 

1 WWTP (Junction 56) 603 1,500 2,103 20 18 

2 Donald Industrial Park (Junction 1) 603 2,500 3,103 20 42 

3 PUD (Junction 71) 603 1,500 2,103 20 51 

4 None 603 0 603 30 68 

G. OPERATION AND MAINTENANCE REQUIREMENTS 

(This section is unchanged from the 2019 WSMP approved by OHA.) 
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VI. ALTERNATIVES TO CORRECT SYSTEM DEFICIENCIES 

A. SOURCE ALTERNATIVES 

(The content below replaces the introductory content for Section V.A in the 2019 WSMP.) 

Current source water conditions relative to projected growth are summarized below: 

• The existing water rights of 350 gpm can accommodate the projected MDD throughout the planning 

period (312 gpm at buildout). 

• The remaining source capacity of 200 gpm cannot accommodate the projected MDD for the 2-year PUD 

buildout (272 gpm in 2022). 

• A reliable source capacity requires redundancy when the single largest system component is out of 

service. The current pumping capacity does not provide redundancy. 

To support the projected growth throughout the planning period, the source capacity must be increased per the 

recommended water source capacity plan summarized in Section V.A. Four alternatives for increasing the source 

capacity and providing source water redundancy were evaluated. 

1. Surface Water 

(The content below is an addition to the content for this section in the 2019 WSMP) 

As stated in the 2019 WSMP, this option involves developing a new water intake on the Willamette River. 

Switching to a surface water source would incur significant costs to meet the OHA requirements for public water 

systems supplied by a surface water source (per OAR 333-061-0032). Securing easements and water rights on the 

Willamette River could take years and there is no guarantee that they would be granted. The estimated cost for the 

surface water option is $4 million to $6 million; this includes acquisition of water rights and construction of a 

water intake, pump station, raw water transmission line, and new surface water treatment facility. For these 

reasons, this option is not considered viable. 

2. Wholesale Water Purchase 

(The content below is an addition to the content for this section in the 2019 WSMP) 

As stated in the 2019 WSMP, this option—requiring a contractual agreement and construction of an 

interconnection with another jurisdiction’s water system—is not a viable alternative, primarily due to the cost. 

Additionally, under this alternative the purchase cost of water would be determined by a second party. The 

estimated cost for the wholesale water purchase option is at least $2.5 million; this includes investigation and 
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coordination with water providers, construction of a booster pump station and long-distance water transmission 

line, and ongoing commodity costs. 

3. Well Development 

(The content below is an addition to the content for this section in the 2019 WSMP) 

a. Well No. 1 Improvements 

The Well No. 1 pump is operable and the well can reliably produce up to 20 gpm. Reconditioning could increase 

the reliable production to 60 gpm. Due to the age of the well, the increased production rate cannot be guaranteed 

for the long-term. The estimated cost to recondition Well No. 1 is $200,000. As the maximum expected 

withdrawal after reconditioning falls far short of what is needed to meet current and future requirements, it would 

be best to decommission this well and invest the savings in a new water source. Refer to the Water Rights 

Strategy and Well 1 Performance Assessment technical memorandum (Appendix C) for further information. 

b. New Source Water Well No. 3 with Existing Water Rights 

The 2019 WSMP stated that development of additional groundwater capacity will be required to provide a 

reliable source to meet demand through the planning window. In lieu of any other viable sources of water, 

including redevelopment of Well No. 1 and surface water, the recommendation to develop a new groundwater 

well still stands. There are privately owned water sources that could be repurposed for municipal use, but at the 

time of writing these sources will not be available when they are projected to be needed (this option is discussed 

in Section VI.A.4). 

A study was conducted in support of this WSMP amendment to examine potential sites and costs of a new 

replacement well (Well No. 3). The well would have a target capacity of 400 gpm to account for loss of 

production over time. Well pump capacity would be limited to the City’s current combined water right of 

350 gpm. The study found that the preferred location of Well No. 3 is at the WTP, roughly centered in the site to 

maximize the distance from adjacent properties. Although this location would not meet required sanitary setbacks, 

OHA indicated it would give approval on the condition that the seal between the well casing and confining 

aquifer layer is impermeable. The City would need to prepare and submit a water right transfer application to add 

Well No. 3 to its existing water rights. Refer to the December 2020 Well Siting Study by GSI, for more 

information (Appendix C). 

c. New Backup Well No. 4 with Existing Water Rights 

Constructing Well No. 3 would provide partial redundancy with Well No. 2. In order to provide full redundancy, 

the City would need to add a third groundwater well (Well No. 4) with a capacity between the projected MDD at 

buildout (312 gpm) and permitted water rights (350 gpm). The Well Siting Study (Appendix C) examined eight 

candidate sites for a new Well No. 4 and evaluated them against the following criteria: 

• Hydrogeologic conditions 

• Land use compatibility 

• Site ownership and setback requirements 

• Susceptibility to contamination 
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• Pumping interference 

Each site was rated positive, neutral, or negative for each evaluation criterion. The sites were then ranked 

according to their total score. The following top-ranked candidates were evaluated further: 

• City Hall 

• Community Center 

• Oak Street right-of-way 

The apparent preferred site is at the east end of the Oak Street right-of-way south of the WTP. However, for a new 

well permit application, OWRD would examine the impact a new well might have on nearby surface waters, 

including Senecal Creek and Ryan Creek. If the new well location were determined to impact Senecal Creek, it is 

unlikely that OWRD would issue a permit without mitigation to offset the impact. The area near the WTP and on 

the east side of Donald, including the preferred Oak Street site, appears to be at higher risk for this scenario than 

City-owned property near the WWTP or on the west side. However, the Oak Street location has the lowest 

estimated cost. 

Well No. 2 should be decommissioned and the rights transferred to Well No. 4 at the time of construction. The 

estimated cost of Well No. 4 at the Oak Street site, including raw water line to the WTP and the cost of 

decommissioning Well No. 2, is $1.36 million. 

d. Acquisition of Existing Water Rights 

The City may consider acquiring existing water rights to increase source water capacity or as mitigation if OWRD 

determines that surface waters would be impacted by new wells. Although the City has sufficient water rights to 

meet the projected MDD at buildout, the ability to provide additional water at some time in the future may be 

desirable. Donald has a disproportionally high industrial customer base along with industrial zoned areas that 

have yet to be developed. Having the ability to support a significant water user would be advantageous to the 

City’s economy. 

The most straightforward method of obtaining additional water rights is to obtain them from existing private 

sources. There are numerous wells within the Donald area. Some no longer produce or are no longer needed by 

their owners but still have water rights assigned to them. However, most of these wells are associated with 

irrigation, and the use of their rights may be limited to the irrigation season—typically March through October. 

The 2019 WSMP identified an irrigation well owned by Gary Grossen Properties, LLC (GGP) that could be 

repurposed for municipal use. The well (MARI 56719) is located on property owned by GGP on the south side of 

Donald Road at the intersection with Huckleberry Lane. The well has a reported capacity of 800 gpm and is 

permitted year-round withdrawal. GGP has indicted it may be willing to transfer 125 gpm of rights from this well 

to the City should it be needed. 

4. Repurposing Existing Wells 

(The content below is an addition to the content for this section in the 2019 WSMP) 

The 2019 WSMP proposed the use of the GGP irrigation well MARI 56719 as a source of supply for the City’s 

municipal use. In order to use a well for drinking water, it must meet all of the requirements stipulated by OHA, 
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including being constructed to drinking water standards, being in a confined aquifer, and meeting sanitary 

setbacks. OHA performed an informal review of the well log and determined that the aquifer is confined at this 

location and the casing and general construction of the well are generally acceptable for potable water use. A 

formal review process would be required if the City were to proceed with this option. 

The GGP irrigation well MARI 56719 currently provides a reliable capacity of 800 gpm and is permitted for year-

round use. GGP, however, is committed to providing irrigation water to the adjacent nursery through 2028. The 

owner has indicated that 125 gpm could be diverted for City use without impacting the agreement with the 

nursery. The owner is attempting to rehabilitate two other irrigation wells on the property. If this is successful, it 

may be possible to transfer some capacity from well MARI 56719 to municipal use. 

If the City were able to obtain water from a privately owned well, it would require upgrades to bring it up to 

municipal drinking water standards including a secured enclosure, a dual metering system, controls, and raw 

water transmission piping to the WTP. Constructing Well No. 3 would negate the need to repurpose an existing 

well in order to meet future demand. However, a repurposed well could still be considered for a backup water 

source. Repurposing well MARI 56719 would be significantly less expensive than constructing a new Well No. 4. 

It is recommended the City continue discussions with GGP for repurposing their well for municipal use when the 

nursery contract expires. 

B. WATER TREATMENT PLANT IMPROVEMENTS 

1. Pressure Filter Improvements 

(The content below replaces the content for this section in the 2019 WSMP.) 

The existing green sand filters perform adequately and have sufficient capacity for the MDD at buildout. They 

should not need to be expanded or replaced within the planning period. However, condition assessment and 

monitoring are recommended, along with a controls upgrade as described in Sections VII.B.1 and VII.B.2. The 

control valves are functional but are original and operating beyond their service life, so they should be replaced 

with regular scheduled maintenance. Other recommended maintenance items include an air release valve and 

filter-to-waste line. The filter backwash settling basin is undersized for the projected demands within the planning 

period and should be expanded or replaced with a backwash recycle system. 

2. Chemical Feed System 

(The content below replaces the content for this section in the 2019 WSMP.) 

The potassium permanganate and sodium hypochlorite chemical feed systems perform adequately and are 

expected to continue to do so through the planning period. However, the equipment will eventually need to be 

replaced due to normal wear and tear. Changes to source water quality and filter performance may also require 

upgrading the chemical feed systems. Two alternatives were considered for eventual chemical feed system 

replacement: 

• Alternative 1, Sodium Hypochlorite—This alternative would replace the potassium permanganate and 

sodium hypochlorite feed systems with a single sodium hypochlorite system that would provide the dual 

functions of filter oxidation and emergency disinfection. The advantage of this system would be lower 

operating cost and complexity and the potential for improved filter performance because hypochlorite is a 
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more efficient oxidizer than permanganate. The disadvantage would be that the system would need to be 

carefully controlled to ensure proper dosing and eliminate any residual chlorine in the distribution system, 

per City residents’ preferences. 

• Alternative 2, Sodium Hypochlorite and Potassium Permanganate— This alternative would retain 

potassium permanganate as the filter oxidant and sodium hypochlorite for emergency disinfection. The 

advantage of this alternative would be that it ensures no chlorine residual in the distribution system, 

except when required following a positive coliform test. The disadvantage would be the higher cost of 

procuring, operating, and maintaining two chemical feed systems. 

Alternative 1 is the preferred alternative for when the chemical feed systems eventually need to be replaced, due 

to its lower cost. However, this alternative is only viable if City residents change their objection to using chlorine 

in the treatment process. 

3. Filter Control System 

(This section has not been changed since the 2019 WSMP was approved by OHA.) 

4. Distribution Pumping Equipment 

(The content below replaces the content for this section in the 2019 WSMP.) 

The existing distribution pumping equipment cannot meet the required firm pumping capacity listed in Table V-4. 

As Pump No. 3 is inoperable, and Pumps No. 1 and No. 2 have surpassed their typical service life, they should be 

replaced with new booster pumps capable of meeting the required firm capacity. Two alternatives were 

considered for the upgraded distribution pumping system: 

• Alternative 1, New Pumps with Existing Hydropneumatic Tank—This alternative would replace 

Pumps No. 1, No. 2, and No. 3 with two new booster pumps and retain the existing hydropneumatic tank. 

The new pumps would need to meet the buildout MDD plus fire flow when running together, and the 

PHD at buildout when running singly. The existing hydropneumatic tank would maintain distribution 

system pressure during periods of normal daily demand. 

• Alternative 2, New Pumps with New Hydropneumatic Tank—This alternative would replace Pumps 

No. 1, No. 2, and No. 3 with two new booster pumps and one jockey pump and replace the existing 

hydropneumatic tank with a new 750-gallon tank. The booster pumps would be sized to meet the buildout 

MDD plus fire flow when running together and the PHD at buildout when running singly. The jockey 

pump would be sized for the ADD at buildout. The booster pumps would maintain system pressure at 

demand in excess of the ADD. The jockey pump would work in conjunction with the new 

hydropneumatic tank to meet demand below the ADD. The hydropneumatic tank would not be essential 

but would maintain system pressure in the event of a power outage. 

For both alternatives, the new pumps would have electric motors and VFDs. Alternative 1 is a lower cost 

alternative, as it retains the existing hydropneumatic tank and installs fewer pumps. Alternative 2 has a higher cost 

but floor space would be made available inside the WTP building by removing the existing hydropneumatic tank. 

This space could be used for an office and staff facilities and partially offset any future need for a building 

expansion. 

Alternative 1 is the preferred alternative for the short term. The City may later consider replacing the 

hydropneumatic tank and adding a jockey pump (Alternative 2) if new staff facilities are needed. 
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5. Supervisory Control and Data Acquisition (SCADA) 

(This section has not been changed since the 2019 WSMP was approved by OHA.) 

6. Office and Staff Facilities 

(The content below is an addition to the content for this section in the 2019 WSMP) 

As stated in the 2019 WSMP, the existing building has limited space for any improvements. An office and staff 

facilities including a locker room and bathroom are desired and will be needed when the City increases its staff. 

Additional floor and wall space also will be needed for new electrical and control panels. 

The existing building is too small to accommodate all of the new facilities and will need to be expanded. The 

building should be expanded to the north, as expansion to the west would impede vehicle access. The extent of the 

expansion may be reduced if the existing hydropneumatic tank is removed, as described previously. 

C. STANDBY POWER SYSTEM 

(This section has not been changed since the 2019 WSMP was approved by OHA.) 

D. STORAGE 

(The content below replaces the content for this section in the 2019 WSMP.) 

With a total storage volume of 526,000 gallons, the two existing reservoirs have adequate storage for the planning 

period. 

E. ENVIRONMENTAL IMPACT OF IMPROVEMENTS 

(There have been no changes to the environmental impacts since the 2019 WSMP was approved by OHA.) 

F. OPERATION AND MAINTENANCE COST 

(There have been no changes to the environmental impacts since the 2019 WSMP was approved by OHA.) 
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VII. RECOMMENDED WATER SYSTEM IMPROVEMENTS 

A. SOURCE IMPROVEMENTS 

(The content below replaces the content for this section in the 2019 WSMP.) 

1. Decommission Well No. 1 

(The content below replaces the section titled “Cap Well No. 1” in the 2019 WSMP.) 

It is not recommended that Well No. 1 be set aside for future use or rehabilitated, due to the expected low return 

on investment. Instead Well No. 1 should be decommissioned in accordance with OWRD requirements and the 

water rights transferred to the new Well No. 3. Decommissioning would require requiring removing the well 

pump, pump discharge column, and top 5-feet of the well casing and capping the well with a concrete seal. 

Decommissioning Well No. 1 and transferring the water rights will need to occur in conjunction with installation 

of Well No. 3 in the next 1 to 2 years. The estimated cost of decommissioning Well No. 1 is $30,000. 

2. Well No. 2 

(The content below replaces the content for this section in the 2019 WSMP.) 

Well No. 2 continues to produce at its original capacity. However, it is unlikely the capacity could be increased 

without substantial investment, including modifications to the well itself and a new pump. The modifications are 

unlikely to guarantee any increase in production and, given its age, it is likely to start losing production capacity 

over time. For these reasons, it is not recommended that the City attempt to increase Well No. 2 capacity. 

3. Well No. 3 

(The content below replaces the content for this section in the 2019 WSMP.) 

The current water source capacity of 200 gpm from Well No. 2 will not meet the projected MDD when the PUD 

is constructed. To serve the PUD and future infill within the UGB, a new well, Well No. 3, must be constructed 

by 2022. Well No. 3 will be located at the WTP approximately 50 feet northwest of the WTP building. 

The estimated cost of Well No. 3 is $750,000. The timing of this project is 1 to 2 years. 
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4. Well No. 4 

(The content below replaces the content for this section in the 2019 WSMP.) 

It is unknown if the capacity of Well No. 2 can be increased, and due its age the well may begin to decline in 

capacity. For these reasons, a second new well, Well No. 4, should be constructed as a backup water source. The 

preferred site for Well No. 4 is in Oak Street, 550 feet south of the WTP. Well No. 2 should be decommissioned 

and the water rights transferred to Well No. 4. 

The estimated cost of constructing Well No. 4 is $1,355,000 and includes the well, well head, raw water line to 

the WTP, and decommissioning Well No. 2. There is no regulatory requirement for source water redundancy, but 

the City should construct Well No. 4 as soon as funding is available. The timing of this project is 6 to 10 years. 

B. WATER TREATMENT PLANT IMPROVEMENTS 

1. Filter Control System 

(The content below replaces the content for this section in the 2019 WSMP.) 

The existing filter control panel is in good condition and should not need to be replaced within the planning 

period. It is recommended that the panel be integrated with a centralized programmable logic controller (PLC) 

and SCADA (supervisory control and data acquisition) system to improve function and operation. The cost of this 

improvement is included in the SCADA upgrade in Section VII.B.4. The timing of this project is 6 to 10 years. 

2. Pressure Filter Improvements 

(The content below replaces the content for this section in the 2019 WSMP.) 

Water quality testing in February 2021 demonstrated that the existing green sand filters have been providing high 

removal efficiency of iron and manganese and will likely meet secondary contaminant limit treatment standards at 

buildout. Although the filter vessels are old and have obvious superficial deterioration, they have adequate 

performance and are reported to be in overall good condition. Expanding or replacing the filter system within the 

planning period is not deemed to be necessary. However, the following improvements should be undertaken: 

1. Perform non-destructive testing of the reaction tank and filter vessels. Measure vessel wall thicknesses 

and weld integrity to estimate the remaining life span of this equipment. 

2. Perform water quality testing following installation of Well No. 3 to confirm filter performance at the 

higher loading rate and new water source. 

3. Perform water quality testing if there is a noticeable deterioration in treated water quality, such as odors 

and taste. 

4. Install seismic bracing on the filters, reaction tank, and connected piping. 

5. Add a filter-to-waste line. 

6. Add an air release valve. 

7. Replace control valves. 
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These actions should be completed in the next 1 to 2 years in conjunction with installation of Well No. 3. The 

estimated cost of these improvements is considered incidental to normal maintenance. The recommended timeline 

for implementation of items 1, 2, 3 and 4 is 1 to 2 years. The recommended timeline for implementation of items 

5, 6, and 7 is 3 to 5 years. 

3. Chemical Feed Systems 

(The content below replaces the content for this section in the 2019 WSMP.) 

The existing potassium permanganate and sodium hypochlorite systems meet current requirements and are in 

acceptable condition. Based on the performance of the filter system, it appears the potassium permanganate 

system will provide sufficient oxidation at the higher flows expected with Well No. 3. However, the filter system 

performance should be monitored following the installation of the new well. If there is a noticeable reduction in 

performance, then the City should consider oxidizing with sodium hypochlorite. The dosing rate should be 

automated and adjustable to meet the required residual in the distribution system. 

The sodium hypochlorite tank should be relocated to the chlorine storage room in the WTP building and vented to 

atmosphere and an emergency eyewash should be installed at the WTP building. The estimated cost of relocating 

the hypochlorite tank and adding an emergency eyewash is $10,000. The recommended timeline for 

implementation is 1 to 2 years. 

4. Supervisory Control and Data Acquisition (SCADA) 

(The content below replaces the content for this section in the 2019 WSMP.) 

A new SCADA system with centralized PLC and human machine interface should be installed at the WTP. A new 

SCADA system will greatly enhance operation and reduce operator workload by enabling remote monitoring and 

control of all system components via a single interface. Table VII-1 lists current and future components of the 

water system that should be integrated with the new SCADA system, along with suggested conditions to monitor. 

Table VII-1. Proposed SCADA System Parameters 

Item Monitored Conditions 

New Booster Pump No. 1 Pump run, pressure, speed 

New Booster Pump No. 2 Pump run, pressure, speed 

New Jockey Pump No. 3 (future)  Pump run, pressure, speed 

Existing Well No. 2 Pump run, flow 

New Well No. 3 Pump run, flow 

New Well No. 4 Pump run, flow 

Existing Treated Water Storage Reservoirs Tank Level 

Existing Sodium Hypochlorite System Pump Run, Tank Level 

Existing Potassium Permanganate System Pump Run, Tank Level 

Existing Filter Controller Backwash settings and duration 

Existing Hydropneumatic Tank (existing and replacement) Pressure 

Existing Standby Generator  Status 

New Standby Generator Status 

New Backwash Recycle System Pump Run, Tank Level 
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The new SCADA system should be implemented in two phases: 

• The first phase will install a new local PLC at the WTP building to integrate existing Well No. 2, new 

Well No. 3, new booster pumps, existing hydropneumatic tank and new standby power system. The 

estimated cost of the first phase of the SCADA system is $100,000. The timeline for implementation is 

1 to 2 years. 

• The second phase will incorporate the new Well No. 4, existing filter backwash controls, new 

hydropneumatic tank (if installed), new backwash recycle system, and telemetry for remote monitoring 

and control. The estimated cost of the second phase of the SCADA system is $75,000. The timeline for 

implementation is 6 to 10 years. 

5. Office and Staff Facilities 

(The content below replaces the content for this section in the 2019 WSMP.) 

This improvement includes expanding the building 10 feet north to make room for an office, restroom, locker 

room, and new electrical and control panels. The building should be seismically reinforced in conjunction with 

the expansion. 

The estimated cost of the building expansion is $120,000. If the existing hydropneumatic tank is removed and the 

space used for the new facilities, then the extent and cost of the expansion could be significantly reduced. The 

recommended timeline for implementation is 6 to 10 years. 

6. Backwash Recycle System 

(This is a new section to be added as an amendment to the 2019 WSMP.) 

The existing backwash settling basin is undersized and will need to be removed to allow for expansion of the 

WTP building. The settling basin should be replaced with a backwash recovery and recycle system to reduce 

water loss. System components will include a 15,000-gallon settling tank, recycle pump, and associated piping, 

valves, backflow preventer, and controls. The recommended design criteria for the new backwash recycle system 

are summarized in Table VII-2. 

Table VII-2. Backwash Recycling System Design Criteria 

Backwash volume 9,300 gallons 

Filter-to-waste volume 3,000 gallons 

Settling basin storage volume 15,000 gallons 

Minimum settling time 48 hours 

Maximum recycle ratio 0.10a 

Recycle pump capacity 35 gpmb 

a. Maximum recommended recycle ratio for iron and manganese filter backwash (Washington State Department of Health 2020) 
b. Sized for 10% of the Well No. 3 design capacity 

 

The estimated cost of the new backwash recycle system is $30,000. The system should be constructed within the 

next 1 to 2 years, in conjunction with the new Well No. 3. 
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C. DISTRIBUTION SYSTEM PUMPS 

1. Booster Pumps 

(The content below replaces the content for this section in the 2019 WSMP.) 

The distribution system Pumps No. 1, No. 2, and No. 3 will be replaced with two new booster pumps in the WTP 

building. Booster Pump No. 3 will be demolished. A new jockey pump will be installed in its place if the City 

choses to replace the hydropneumatic tank. The design criteria for the replacement booster pumps and jockey 

pump are listed in Table VII-3. 

Table VII-3. Distribution System Pump Design Criteria 

Pump  Duty Point 1 Duty Point 2 Motor Size 

New Booster pump No. 1 1,406 gpm @ 70 feet TDHa 603 gpm @ 180 feet TDHb 50 HP 

New Booster pump No. 2 1,406 gpm @ 70 feet TDHa 603 gpm @ 180 feet TDHb 50 HP 

New Jockey Pump No. 1 (future as required) 125 gpm @ 180 feet TDHc N/A 10 HP 

a. Buildout MDD plus fire flow; both pumps operating 
b. Buildout PHD 
c. Buildout ADD 

 

The following improvements to the booster pumps and connecting process piping and equipment are 

recommended: 

• Demolition of existing booster pumps and pads 

• Two new 50-HP booster pumps with electric motors and VFDs 

• Provision for future 10-HP jockey pump with electric motor and VFD, if required 

• Replace suction line from treated water storage reservoirs 

• Replace discharge piping and valves from pumps to hydropneumatic tank 

• Suction and discharge pressure gauges 

• Discharge and discharge header pressure transmitters 

• Discharge header flow meter 

• New pump motor control center 

• New pump controller 

• Provision for integration of pump controller to future new PLC and SCADA system 

The estimated cost of the new booster pump system is $200,000. The distribution pumps should be replaced 

within the next 1 to 2 years. 

2. Hydropneumatic Tank 

(The content below replaces the content for this section in the 2019 WSMP.) 
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The existing hydropneumatic tank has sufficient capacity for the planning period as long as the new booster 

pumps are operated with VFDs. If the City chooses to remove the tank to make space for new staff facilities, then 

it will need to be replaced with a jockey pump, as described previously, and a new 500-gallon hydropneumatic 

tank. A hydropneumatic tank of this size can be installed vertically to reduce floor space. 

The estimated cost of the new hydropneumatic tank and jockey pump is $20,000. The timeline for this project is 

6 to 10 years, and it would be done only if the City chooses to repurpose the space occupied by the existing 

hydropneumatic tank for staff facilities or new electrical and control panels. 

D. ELECTRICAL SERVICE 

(This is a new section to be added as an amendment to the 2019 WSMP.) 

The existing electrical service, including transformer, conductors, and power distribution panel, will need to be 

replaced to support Well No. 3 and the new distribution system booster pumps. 

The estimated cost of the new electrical service is $75,000, and it should be implemented with Well No. 3 and the 

new distribution system booster pumps in the next 1 to 2 years. 

E. STANDBY POWER SYSTEM 

(The content below replaces the content for this section in the 2019 WSMP (numbered VI.D in that plan).) 

The existing propane standby generator at the WTP building cannot provide standby power to all of the critical 

facilities including Well No. 2 and distribution system pumps. The generator should be replaced with a new 

propone or diesel-fueled standby generator with automatic transfer switch that can provide standby power to run 

the new booster pumps at full load plus the Well No. 3 pump and ancillary loads, including the WTP building 

lighting and HVAC systems. 

The estimated cost of the new standby power system is $150,000, and it should be installed with the new booster 

pumps and Well No. 3 in the next 1 to 2 years. 

F. STORAGE 

(The content below replaces the content for this section in the 2019 WSMP (numbered VI.E in that plan).) 

The two existing reservoirs, with a total storage volume of 526,000 gallons, have sufficient storage capacity for 

the planning period. There are no recommended improvements to the storage reservoirs beyond integrating the 

level sensors with the new SCADA system. 

G. DISTRIBUTION PIPING IMPROVEMENTS 

(The content below replaces the content for this section in the 2019 WSMP (numbered VI.F in that plan).) 

The distribution system cannot provide the recommended 1,500-gpm fire flow to the WWTP while maintaining a 

minimum 20 psi pressure in the system. In order to meet this requirement, the City would need to install a new 
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8-inch water line parallel to the existing water line in Donald Road from the intersection with Butteville Road to 

the WWTP. 

The estimated cost of the new line is $100,000. The fire flow requirements can be reduced if the WWTP has on-

site fire protection equipment such as building sprinklers. Adding sprinklers to the existing lab building and 

storage shed would be significantly less expensive than installing a new line in Donald Road. For this reason, it is 

recommended that building sprinkler systems be added to the WWTP buildings instead of installing a new 

waterline in Donald Road. The building sprinkler systems are considered wastewater system improvements and 

are not included in this WSMP amendment. 

H. CAPITAL IMPROVEMENT PLAN SUMMARY 

(The content below replaces the Capital Improvement Plan Summary table and introduction in the 2019 WSMP 

(not numbered as a separate section in that plan).) 

Table VII-4 summarizes the recommended capital improvement plan, including project timelines and estimated 

costs. The projects are numbered in accordance with the 2019 WSMP for ease of comparison. Projects that are no 

longer required are included in the list and noted as such. Projects in addition to those listed in the 2019 WSMP 

are also listed. 
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Table VII-4. Capital Improvement Plan Summary 

2019 WSMP 
Item No. 

WSMP Update 
Item No. Capital Improvement Timeline Estimated Cost 

A. Source Improvements 

1 1 Decommission Well No. 1 1 to 2 years $30,000 

2 N/A Expand Well No. 2 Capacity (No Longer Required) N/A N/A 

3 2 New Well No. 3 1 to 2 years $750,000 

N/A 3 New Well No. 4 (New project) 10+ years $1,355,000 

Total Cost of Source Improvements $2,135,000 

B. Water Treatment Plant Improvements 

1 1 Replace filter control relay with PLC 6 to 10 years Inc. in 4b 

2 2 Add two 80 gpm green sand filter units (No longer required); 
Monitor performance 

1 to 2 years Inc. in maintenance 
budget 

3 3 Add secondary containment for chlorine hypochlorite and 
potassium permanganate feed systems. Relocate to chemical 
storage room. 

1 to 2 years $10,000 

4 4a 
4b 

SCADA System—Phase 1 
SCADA System—Phase 2 

1 to 2 years 
6 to 10 years 

$100,000 
$75,000 

5 5 Building Expansion for Staff Facilitiesa 6 to 10 years  $120,000 

N/A 6 Backwash Recycle System 1 to 2 years $30,000 

Total Cost of Water Treatment Plant Improvements $335,000 

C. Distribution Pumping System Improvements 

1 1 Replace booster Pumps No. 1, No. 2, and No. 3 with two new 
booster pumps. Includes VFDs, controls, piping, valves 

1 to 2 years $200,000 

Total Cost of Distribution Pump System Improvements $200,000 

D. Electrical Service Improvements 

N/A 1 Upsize electrical feed for new well and booster pumps 1 to 2 years $75,000 

Total Cost of Electrical Service Improvements $75,000 

E. Standby Power System Improvements 

1 1 Replace existing standby power system at the WTP building  1 to 2 years $150,000 

Total Cost of the Standby Power System Improvements $150,000 

Total Water CIP Cost $2,895,000 

a. Assumes existing hydropneumatic tank remains 
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VIII. WATER MANAGEMENT AND CONSERVATION PLAN 

(The content presented below replaces the second paragraph of this section in the 2019 WSMP.) 

The City does not currently have a Water Management and Conservation Plan. OWRD may require one as a 

condition of developing a new well source. The estimated cost is $25,000. The timeline for implementation is 1 to 

2 years, in conjunction with the Well No. 3 development. 
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IX. SEISMIC RISK ASSESSMENT AND MITIGATION PLANS 

(The content below replaces the content for this section in the 2019 WSMP.) 

The City of Donald is located in Area VII on Plate 7 of the Oregon Department of Geology and Mineral 

Industries’ Map of Earthquake and Tsunami Damage Potential for a Simulated Magnitude 9 Cascadia 

Earthquake. Per OAR 333-061-0060(5)(J) Oregon communities in this area with more than 300 connections, or a 

population greater than 1,000, must include a seismic risk assessment and mitigation plan in a water system 

master plan. 

A. CRITICAL FACILITIES 

Critical facilities supply key community needs, including fire suppression, essential health care and first aid, 

emergency response, and drinking water supply points. The City does not have a fire station or essential health 

care and emergency response facilities. Police and fire services are provided by the City of Gervais and the 

Aurora Fire District, respectively. Public access to drinking water is a necessity. Drinking water supply points 

should be made available to the public in the event of a City-wide disruption in supply, which can be expected 

following a major earthquake. Public access locations should include the WTP, City Hall, and the Community 

Center. 

B. CRITICAL ASSETS 

The sections below describe critical components (assets) of the City’s water system that are considered essential 

for providing potable water and fire suppression water in the event of an emergency. 

1. Well No. 2 

This well is currently the City’s only source of supply. The well, well pump, and casing are unlikely to be 

damaged in a major earthquake, although the control panel and power supply are vulnerable. Well No. 2 does not 

have standby power. The concrete modular block well head building, constructed in 1981, predates current 

building code and is unlikely to be reinforced. Unreinforced concrete block buildings tend to perform poorly in an 

earthquake and may be damaged. 

2. Water Treatment Plant 

Raw water from Well No. 2 meets drinking water standards, so the permanganate, sand filters, and hypochlorite 

equipment in the WTP building are not critical components. However, the following components of the WTP are 

critical and may be vulnerable: 
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• Piping in the WTP building—The piping conveys source water to the treated water storage reservoirs and 

was installed prior to current building code, so it may not be adequately braced. 

• Booster pumps—Booster Pumps No. 1 and No. 2 are necessary for maintaining distribution system 

pressure. The pumps were installed prior to current building code, so they may not be adequately braced. 

However, Pump No. 4, located in a separate building, can provide this function. 

• Motor controls and power distribution—The motor control center and power distribution panels for Well 

No. 2 and Booster Pumps No. 1 and No. 2 were installed prior to current building code, so they may not 

be adequately braced. Loss of the motor control center and electrical panels would prevent the City from 

being able to use its sole well. 

• The WTP building—Constructed in 1981, this building is a concrete modular block construction that pre-

dates current building code and is unlikely to be reinforced. This type of construction is vulnerable, and it 

is likely the WTP building would sustain damage following a major earthquake—possibly to the extent 

that the ability to maintain continued operation of the booster pumps and Well No. 2 would be 

compromised. 

• Rigid piping connections—Piping connections through the building slab are rigid. Differential movement 

between the building and underlying soil may cause the piping to break and render the water distribution 

system inoperable until repairs are conducted or temporary bypass piping is installed. 

3. Treated Water Storage 

Treated water is stored in two ground level reservoirs: a 200,000-gallon welded steel reservoir constructed with 

the WTP in 1981; and a 326,000-gallon bolted steel reservoir constructed in 2005. Both reservoirs pre-date 

current seismic standards. Unprotected steel reservoirs are vulnerable to damage and failure during a major 

seismic event. Ground motion can cause tanks to move off their foundations and buckle walls. Sloshing can cause 

further damage or overturning. Rigid piping connections can break and cause a sudden loss of stored water. The 

treated water storage reservoirs are necessary for fire suppression and standby supply. The potential for a sudden 

and catastrophic loss of water also poses a flooding hazard to homes in immediate proximity to the WTP. 

4. High Flow Booster Pump 

The high flow booster pump (Pump No. 4) is necessary for fire suppression and maintaining distribution system 

pressure. Pump No. 4 is installed in a concrete block building separate from the WTP and Well No. 2 buildings. 

The pump has a dedicated propane fueled standby generator. The pump, pump house, and generator were installed 

in 2018 and meet current seismic code. Of all the City’s assets, Pump No. 4 is the most resilient and most likely to 

retain full functionality following a major earthquake. However, Pump No. 4 is supplied from the treated water 

storage reservoirs, which are vulnerable. Failure of these reservoirs would essentially render Pump No. 4 

inoperable. 

5. Distribution System 

The distribution system conveys treated water from the WTP to hydrants, homes, and businesses throughout the 

City. If the distribution system is damaged, then it could impact the City’s ability to provide adequate fire 

protection and drinking water to residents and businesses. Line breaks can cause pressure loss, deplete stored 

water, and cause contamination. Most of the City’s distribution piping is AWWA C-900 PVC with mechanically 

restrained joints that was installed with the WTP in 1981. Some older sections of steel and cast-iron pipe remain 
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within the system. Restrained PVC pipe is generally resilient in an earthquake, but older steel and cast-iron pipe is 

vulnerable. It is unlikely the PVC pipe would sustain significant damage, but the older cast iron and steel piping is 

at higher risk and more likely to be damaged. 

6. Fire Protection 

Most of the City’s fire hydrants are fed by PVC pipelines connected to the booster pumps at the WTP and are 

considered to be seismically resilient. Some loss of fire flow and pressure may occur due to damage in older cast 

iron and steel piping. Line breaks can be isolated by valving in the distribution system, but it would take time to 

identify and isolate leaks, and reduced flow and pressure may be experienced until the line can be fully repaired. 

Even though the distribution system is generally resilient, the ability to provide adequate fire protection following 

a major earthquake would be compromised by the vulnerabilities at the WTP discussed previously. 

7. Summary 

Portions of the water system considered vulnerable to a major earthquake are presented in Table IX-1. 

Table IX-1. Water System Elements Vulnerable to Earthquake 

System Component Deficiency 

WTP and Well No. 2 Buildings Likely unreinforced concrete block construction 

Well No. 2 Inadequately braced controls, lack of standby power 

Booster Pumps No. 1 and No. 2 Inadequately braced controls 

Treated Water Storage Rigid pipe connections, non-anchored foundations 

Distribution System Older cast iron and steel pipe 

C. EMERGENCY RESPONSE IMPROVEMENTS 

The 2019 WSMP recommended incorporating seismic resiliency improvements in the CIPs. This WSMP 

amendment concurs with this recommendation. There are, however, a number of recommended lower-cost short-

term seismic resiliency measures that can be undertaken independent of any CIP. These are described in the 

sections below. 

1. Buildings 

Assess the WTP, Well No. 2, and Pump No. 4 buildings to determine vulnerable features and any cost-effective 

measures that could be implemented to improve resiliency. The assessments should be conducted in accordance 

with ASCE 41-17. Typical seismic retrofit improvements for concrete block type buildings at the WTP include 

the following: 

• Add steel hardware and anchors to anchor the tops of walls to the roofs. 

• Add steel cross ties as part of the seismic wall anchorage. 

• Add roof diaphragm boundary nailing to increase diaphragm capacity. 

• Add seismic shear transfer clips to strengthen the roof-to-wall connection. 

Other improvements that should be implemented at the WTP facility and buildings include the following: 
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• Install flexible pipe connections at building wall and floor penetrations. 

• Verify anchorage capacities for all onsite equipment (generators, fuel tanks, chemical tanks, filters, 

pumps, motors, piping, etc.) and upgrade as needed. 

2. Treated Water Storage 

Perform a detailed assessment of the two steel water storage reservoirs at the WTP in accordance with AWWA 

D 100. Assess foundation anchorage for compliance with ACI 318 and ASCE 7-16. Depending on the findings of 

these assessments, the following actions may be recommended: 

• Anchor tanks to foundations. 

• Install flexible seismic expansion joints at the inlets and outlets to each reservoir 

• Increase freeboard. 

3. Well No. 2 

Recommended seismic resiliency improvements to the City’s remaining source water well include the following: 

• Seismically brace the motor control center, power distribution panels, filters, and piping in the WTP 

building. 

• Add standby power. The CIP to add Well No. 3 and new booster pumps will add new standby power for 

these items plus Well No. 2. 
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X. FUNDING PROGRAM 

(This section is unchanged from the 2019 WSMP approved by OHA.) 
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TECHNICAL MEMORANDUM 

Water Rights Strategy and Well 1 Performance Assessment 
To: Matt Huxley, PE / Tetra Tech, Inc. 

From: Kenny Janssen, RG / GSI Water Solutions, Inc. 

Owen McMurtrey / GSI Water Solutions, Inc. 

Attachments: Attachment A – Well 1 Construction and Alteration Logs and Reports  

Date: April 30, 2020 

Executive Summary 
The City is pursuing options to improve the reliable capacity of its water system to meet current and future 
demands, and to rectify water right permitting issues associated with its supply sources. This technical 
memorandum presents results from a desktop performance evaluation of Well 1 and review of the City’s 
water rights records. 

Well 1 
Based on our current understanding of Well 1, we believe it could be salvaged, but not back to its original 
performance. The well was capable of producing 300 gpm after it was constructed in 1980, but a recent 
pumping test by the City indicates that the well is not able to sustain a pumping rate above 20 gallons per 
minute (gpm) due to cavitation and sand pumping. The casing perforations that allow groundwater to enter 
the well are the limiting factor preventing it from regaining lost performance. The perforations amount to an 
open area of less than five percent (wells completed with screens have open areas of roughly 20-40 percent, 
or more). To maintain an adequate groundwater entrance velocity through the perforations post-repair, the 
maximum recommended yield would be limited to 60 gpm. Adding perforations could result in casing collapse 
and complete loss of the well. Consequently, we recommend replacing Well 1 with a new well. A new well 
would be more reliable and productive and have lower operations and maintenance costs.  

Water Rights 
The City has one water right permit (G-9513) that authorizes a maximum combined withdrawal rate of 350 
gpm for Wells 1 and 2. The City submitted a Claim of Beneficial Use (COBU) to partially certificate the permit 
during August 2010. Due to the capacity limitation imposed by a sand filter installed at the time, the Oregon 
Water Resources Department (OWRD) proposed to issue a water rights certificate for a combined rate of 300 
gpm. This means that the City would receive a certificate for 300 gpm, while the remaining 50 gpm would 
remain unperfected. The remaining 50 gpm could be certificated at a later time when improvements to the 
system are complete and the City could demonstrate full beneficial use of the water. If the City has not yet 
requested that the OWRD continue processing the COBU as a partial perfection, GSI recommends the City to 
do so. A partial perfection offers the protection of certification for the majority of the City’s water right. 

The City’s 2019 permit extension request was referred to the Oregon Department of Fish and Wildlife (ODFW) 
for review based on a determination that pumping the undeveloped portion of the permit (50 gpm) will have 
an impact on local surface water bodies. After careful review of the City’s pumping records, operations 
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manual, and water system master plans, GSI determined that the City was able to appropriate the full 350 
gpm from both wells (175 gpm each), and that there is no undeveloped portion of the permit that would be 
subject to ODFW review or added permit conditions. GSI submitted this evidence to the OWRD during April 
2020 and expects them to repeal the need for ODFW review. We anticipate the OWRD to issue an order 
approving the City’s permit extension request without any added conditions, allowing the City to make 
modifications to the permit.  

The City’s projected peak demands are anticipated to exceed the 350 gpm rate currently authorized by water 
right permit G-9513. In order to obtain authorization to pump groundwater at rates over this amount, the City 
would need to either apply for a new water right or acquire an existing right. A new water right would likely 
require some form of mitigation to offset any pumping impacts to nearby surface water bodies, particularly for 
new wells located on the eastern half of the City. Obtaining and securing an existing water right could 
potentially be used as mitigation for a new right or for transfer to the City’s water right portfolio for municipal 
use. We recommend exploring the possibility of acquiring a portion of water right(s) held by GK Machine, Inc., 
or other water rights held by users inside and contiguous to the City.  
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Introduction 
The State of Oregon is piloting five housing projects across the state as part of a Workforce Housing Initiative 
to address the housing shortage for working families in Oregon. The City of Donald (City) was selected as one 
the five pilot projects, and has been forming partnerships between local employers and developers to expand 
their community as part the initiative.  

The first phase of the City’s pilot project will include upgrading their wastewater and water treatment plants to 
support 95 new homes, with an eventual planned total of 465 new homes. The City also will need to make 
improvements to their water system, to increase the reliable production capacity of their supply sources to 
meet the planned future growth needs.  

Background 
Groundwater is the sole source of drinking water supply for the City’s water system. The City owns and 
operates two wells: Well 1 (MARI 562) and Well 2 (MARI 563). Since the late-1990’s, the City has been 
attempting to reconstruct and rehabilitate Well 1 to control sand pumping and regain lost production capacity. 
Well 2 is currently capable of producing up to 200 gallons per minute (gpm) and is the City’s only reliable 
source of water. Past attempts to repair Well 1 have not been successful and the well has been temporarily 
taken out of service.  

The City has one existing water right permit (G-9513) that authorizes a maximum combined withdrawal rate of 
0.78 cfs (350 gpm) for City Well 1 and Well 2. During 2010, the City filed for a claim of beneficial use on 
permit G-9513. During 2019, the City filed for a permit extension to gain additional time to perfect the 
beneficial use of water as authorized by the permit. The City’s permit extension request has been referred to 
the Oregon Department of Fish and Wildlife (ODFW) for review based on a determination by the Oregon Water 
Resources Department (OWRD) that pumping the undeveloped portion of the permit (50 gpm) will have an 
impact on local surface water bodies. The total impact has been estimated to range between 0.03 and 0.09 
gpm. The City cannot make modifications to the permit (e.g., adding additional wells) until the extension issue 
gets resolved.  

Purpose  
This technical memorandum presents results from (1) a desktop evaluation of the performance of Well 1 and 
(2) a review of the City’s water rights records. The performance evaluation was conducted to help the City 
decide whether to keep or replace Well 1. The water rights record review was conducted to assess whether 
the City’s water right permit was fully developed pre-2005 in an attempt to resolve the permit extension issue. 
Recommended next steps are provided herein based on findings from the water rights and Well 1 
performance reviews. 

Water Rights 

2010 Claim of Beneficial Use 
The City submitted a Claim of Beneficial Use (COBU) to partially certificate permit G-9513 on August 5, 2010. 
GSI understands that, upon review of the COBU, the OWRD determined that the City’s sand filter limited the 
total production capacity to 300 gpm (0.67 cfs). In general, in order to make proof on a municipal water right, 
the permit holder must show beneficial use of the permit for at least four hours in an 8-hour period. Due to the 
capacity limitation imposed by the sand filter, the OWRD proposed the issuance of a water right certificate for 
a combined rate of 0.67 cfs (300 gpm), with a maximum of up to 0.39 cfs (175 gpm) available from either 
well. The proposed certificate effectively recognizes the way the City operated the two well system in 1998 – 
with either well able to serve as the primary, limited to a combined instantaneous rate of 300 gpm over longer 
pumping durations. As a municipality, the City is able to partially perfect permit G-9513. This would mean that 
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the City would receive a certificate for 300 gpm, while the remaining 0.11 cfs (50 gpm) would remain 
undeveloped and could be certificated at a later date.  

2019 Permit Extension 
The City submitted an extension application for permit G-9513 on September 23, 2019. Following the same 
reasoning as the COBU regarding the capacity limitation of the sand filter, the OWRD determined that a 0.11 
cfs portion of the permit was not developed at the time of the City’s 1998 completion date. Furthermore, the 
OWRD determined that there were no improvements to the water system between 1998 and 2005. This 
ultimately led to the 2019 permit extension application being sent to the ODFW for review of the impact on 
listed fish species of a withdrawal of less than 0.05 gpm from an unnamed tributary to Senecal Creek. The 
timeline for ODFW review of permit extension applications is unpredictable. Additional permit conditions from 
OWRD are likely, and would create obstacles to the City’s ability to use and modify the remaining 50 gpm of its 
permit. 

However, after careful review of the City’s pumping records from 1998, operations manual, and water system 
master plans, GSI determined that the City was able to appropriate 175 gpm from both wells1 for short 
periods of time before the limiting effects of the sand filter limited the pumping rate of the secondary well. The 
requirement for beneficial use of the maximum rate for four hours in an 8-hour period does not apply to the 
review criteria for an extension application. That requirement only applies to the review criteria for a COBU 
review for the purpose of proving up on the permit. GSI submitted this additional evidence to and spoke with 
OWRD (Pierceall, J.D., OWRD, personal communication, April 2020) and expects them to repeal the need for 
ODFW review and will be able to issue an order approving the City’s permit extension request without any 
added conditions. 

Acquire Existing or Apply for New Water Right 
GSI understands that the City’s projected peak demands will exceed the 350 gpm currently authorized by 
permit G-9513. In order to obtain authorization to pump groundwater at rates over 350 gpm, the City would 
need to either apply for a new groundwater right or acquire an existing water right and transfer it to the City’s 
wells for municipal use. 

GSI completed a high-level review of the potential to obtain a new water right for municipal use, and it appears 
that a new well may be found to have the potential for interference with Senecal Creek, depending on where 
the well is located. The criteria for review of the potential for interference with surface water is different for a 
new permit application than for an extension application. For a new permit application, if the City’s proposed 
new well was found to have the potential for interference with Senecal Creek, it is unlikely that OWRD would 
issue a permit without mitigation to offset the impact to the creek. It is possible however, that the OWRD 
would not find the potential for interference with Senecal Creek, particularly for a new well located on the west 
side of the City. 

If the City were to acquire an existing water right, it could be used either as mitigation in the event that the 
OWRD found the potential for interference with surface water, or for transfer to municipal use. An important 
consideration for acquiring an existing right is that the most ubiquitous character of use authorized by water 
rights in the area is for irrigation. Irrigation rights are limited to use during the irrigation season (March 
through October), even after transfer to municipal use. Assuming the City’s demands are lower outside of the 
irrigation season, this may not be a problem. It may also be possible for the City to obtain a new permit for 
only the winter months, even if the Department does find that there is the potential for interference with 
surface water. 

                                                      
1 On 8/14/98, 8/22/98, and 8/28/98, City records show that Well 1 produced between 178 and 225 gpm while Well 2 produced 
between 205 and 226 gpm.  
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Well 1 
Well 1 is located at the City’s Water Treatment Plant and was constructed in 1980 to a depth of 207 feet. The 
well consists of 12 inch diameter steel production casing (0.250-inch wall thickness) that extends to a depth 
of 210 feet and is perforated between 175 and 185 feet below ground surface (bgs). A 4-inch annular 
concrete seal extends around the production casing to 25 feet bgs. A water well report documenting the 
original construction of the well is provided in Attachment A. 

After originally constructed, the well was capable of producing 300 gpm with 61 feet of drawdown after 
pumping for nearly 24 hours, equating to a specific capacity2 of 4.9 gpm per foot of drawdown (gpm/foot).   

The static water level after the well was constructed measured 75 feet bgs.  

Alterations 
The well construction has been altered over the years in attempts to prevent sand intrusion and regain lost 
production capacity. A history of the alteration work completed is summarized in Table 1, and further 
documented in water well reports (MARI 55469 and MARI 55470) and a well rehabilitation report prepared by 
Stettler Supply Company (circa 1997). Copies of these reports are included in Attachment A.  

Table 1. Well 1 Construction Alteration Summary 

Date Activity Notes 

13-AUG-1980 
Original 
Construction 
(MARI 562) 

Well originally consisted of 12-inch diameter production casing, 
perforated between 175-185 feet bgs 

1980-1988 
Alteration 
(no record) 

Installed 8 inch diameter PVC well screen (w/ filter pack) and 8 inch 
diameter PVC liner, both telescoped inside existing 12 inch diameter 
perforated production casing. Evidence of this is provided on MARI 
55470 and in Well 1 Rehabilitation Report by Stettler Supply Company. 

5-AUG-1997 
Alteration 
(MARI 55470) 

Removed PVC liner and PVC well screen; installed new 8 inch diameter 
steel liner and 8 inch diameter telescope stainless steel well screen 
(0.050-inch slot size, from 175-185 feet bgs) and 6-9 filter pack sand 
(see also Well 1 Rehabilitation Report by Stettler Supply Company) 

30-NOV-1998 
Alteration 
(MARI 55469) 

Equipped 8 inch diameter steel riser with neoprene gasket, and extended 
8 inch diameter steel riser to surface 

 

The previous alteration work has consisted primarily of installing and replacing smaller-diameter liners and 
filter-packed screens inside the original production casing to help prevent sand intrusion. Some swabbing of 
the perforations (but no brushing) was reported after removing the PVC liner and screen. The well was 
reported to have been redeveloped and disinfected prior to installing the new steel liner and well screen.  

No video surveys pre- or post-alteration work, or any evidence of chemical rehabilitation, were reported on the 
alteration logs or discovered as part of this evaluation. 

                                                      
2 Specific capacity (Q/s) is an estimate of well performance, and is calculated by dividing the pumping rate (Q) by the amount of 
drawdown (s). It represents the rate a well can produce per unit of drawdown. Specific capacity is both time- and rate-dependent, and 
therefore comparison between specific capacities calculated for different rates and durations are not directly comparable.  
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Performance Assessment 
Two short-duration (30 minute) pumping tests have been documented at Well 1 (see MARI 562 and MARI 
55470 in Attachment A): 

 After originally constructed, the well was capable of producing up to 500 gpm with 84 feet of 
drawdown after pumping for 30 minutes, equating to a short-term specific capacity of 6 gpm/foot.  

 After the 5-AUG-1997 alteration work (see Table 1), Well 1 was reported to produce 200 gpm with 65 
feet of drawdown after pumping for 30 minutes, equating to a short-term specific capacity of 3.1 
gpm/foot. 

The installation of the 8-inch well screen and filter pack sand during 1997 increased the total head loss in the 
well, contributing to additional drawdown (i.e., deeper pumping water level) and reducing the well’s 
performance by over 50 percent.   

After a recent pumping test completed at Well 1, the City reports that the well was not able to sustain a 
pumping rate above 20 gpm due to cavitation and sand production (Limones, A., City Public Works Director, 
personal communication, March 2020). Assuming a static water level of 75 feet bgs and pump intake depth 
of 165 feet bgs (Stettler circa 1997), this would equate to an estimated short-term specific capacity of 0.2 
gpm/foot, approximately 95 percent less than the specific capacity measured after the 1997 alteration. 
Plugged casing perforations and/or screen slots could increase head losses and potentially be contributing to 
the observed decrease in performance.  

Potential Issues and Repair Options 
Table 2 identifies potential issues and possible repair options based on a desktop evaluation of the original 
construction and alteration history of Well 1. The greatest factor limiting potential repair of the well are its 
casing perforations. There are a total 216 perforations between the depths of 175 and 185 feet bgs, each 
reported to measure ⅜ inches wide by 2½ inches long. The perforations amount to a total open area of 
approximately 4.5 percent. For comparison, wells completed with continuous wire-wrap screens have open 
areas of roughly 20-40 percent, or more depending on screen type and design. The significantly low open area 
of the perforations is greatly limiting groundwater flow to the well and contributing to its poor performance and 
pumping efficiency.  

Table 2. Potenital Issues and Possible Well 1 Repair Options 

Potential Issue    Possible Repair Option 

Filter pack sand envelope around well screen too course and 
not capable of filtering and preventing sand intrusion  

Replace with appropriately-sized filter pack 
sand 

Filter pack sand may have been lost to the formation 
through the casing perforations3, losing its pre-filtration 
ability and exposing the well screen directly to the formation  

Replace with appropriately-sized filter pack 
sand and overfill the envelope in an attempt 
to backfill the apparent void space in the 
formation outside the well casing 

The effectiveness of the filter pack sand envelope may have 
been partially lost or impaired by the upward flow of water 
through the filter pack4 (see MARI 55469)    

Replace with appropriately-sized filter pack 
sand and reconstruct liner to include a 
pressure-relief screen  

Well screen slot size too large and not capable of preventing 
formation sand from entering the well 

Replace with new screen having 
appropriately-sized slots to filter formation 
sand and filter pack envelope sand 

                                                      
3 Stettler (circa 1997) reports that filter pack sand was lost to a void in the formation near the top of the perforations.     
4 The difference between water level in the aquifer outside the well casing and the pumping water level inside the casing could result 
in high pressure differentials and cause the upward flow of water within the filter pack envelope. 
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Well screen collapsed and possibly split from the weight of 
the 165-foot, 8-inch diameter steel liner, and possibly from 
the weight of the pump column5. A collapsed and possibly 
ruptured screen would reduce the ability for groundwater to 
enter the well and prevent sand intrusion. 

Replace with new screen that has the 
appropriately-designed collapse strength to 
withstand the additional weight of the steel 
liner 

Well 1 casing perforations amount to a total open area of 
approximately 4.5 percent. The significantly low open area is 
greatly limiting groundwater flow to the well, contributing to 
its poor performance and poor pumping efficiency.  

None. Adding perforations could adversely 
affect the integrity of the well casing and 
potentially result in casing collapse and 
complete loss of the well.  

The transmitting capacity of the casing perforations is 
roughly 60 gpm at a fluid entrance velocity of 0.1 foot/sec.  

None. Adding perforations could adversely 
affect the integrity of the well casing and 
potentially result in casing collapse and 
complete loss of the well.  

Casing perforations plugged and is limiting the ability for 
groundwater to enter the well6 and increasing the fluid 
entrance velocity 

Brush and clean well casing perforations. 
This repair option however, will not increase 
the total open area of the well beyond 4.5 
percent. 

 

If the well was able to be repaired back to its original performance, pumping it at 175 gpm authorized by the 
water right would exceed the standard fluid entrance velocity by three times. In the water well industry, the 
standard entrance velocity of water entering a well is recommended to be maintained at 0.1 feet per second 
(feet/sec) or less. Where entrance velocities exceed this rate, it is common for mineral precipitation clogging 
or corrosion to increase well operation and maintenance/rehabilitation costs. To limit the potential for 
clogging or accelerated corrosion, we would recommend the maximum pumping rate of Well 1 post-repair to 
be limited to approximately 60 gpm. We do not recommend adding perforations to the well in an attempt to 
increase its open area (and effectively decrease fluid entrance velocity and increase yield) as more casing 
perforations could adversely affect the integrity of the well casing and potentially result in casing collapse and 
complete loss of the well.  

Planning-Level Cost Estimate 
The planning-level construction cost for addressing the possible repair options identified in Table 2 is 
estimated at $122,000 in 2020 dollars (Table 3). This cost estimate includes construction, cleaning and 
redeveloping the well, well performance testing post-construction, well disinfection, and a 25 percent 
construction contingency. Other estimated allowances for engineering, administration, and permitting total an 
estimated $36,600. The total planning-level cost is estimated at $160,000, ranging between $145,000 (-
10%) to $200,000 (+25%).  

Benefits from repairing the existing well compared to drilling a new replacement well include lower capital 
investment costs, shorter construction time, and no water right permitting requirements. Though the repair 
options are likely to reduce or eliminate sand pumping, they will not improve the open area of the perforations 
or transmitting capacity of the well. The maximum recommended pumping rate of Well 1 post-repair would be 
60 gpm.  

 

 

                                                      
5 Stettler (circa 1997) reports installing a cover on the pump column at the depth of the top of the riser pipe, which is the top of the 
original screen assembly.  
6 Stettler (circa 1997) reports that the upper 3-4 feet of casing perforations appeared more open than the lower 6-7 feet. No chemical 
treatment to dissolve precipitate and/or unclog the lower perforations was conducted.  
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Table 3. Planning-Level Cost Estimate for Well 1 Repair Options 

Item    Estimated Cost 

Mobilize/demobilize $15,000 
Remove and reinstall existing pumping system $10,000 
Bail and clean out wellbore $4,500 
Conduct video survey $1,500 
Brush and clean casing perforations $4,000 
Furnish and install 8-inch liner (w/ centralizers) $18,500 
Furnish and install 8-inch pipe-size screen (10 feet + 5 feet of pressure-relief) $4,500 
Furnish and install filter pack envelope $10,000 
Well development (bailing and surging) $9,000 
Furnish, install, remove test pump $7,500 
Furnish, install, and remove discharge piping $2,500 
Test pumping $4,500 
Well disinfection $2,500 
Standby time/Authorized hourly work $3,600 

Construction Subtotal $97,600 
Construction Contingency (25%) $24,400 

Construction Total $122,000 
Engineering (15%) $18,300 

Administration (10%) $12,200 
Permitting (5%) $6,100 

Engineering, Admin, and Permitting Subtotal $36,600 
(1)TOTAL ESTIMATED COST $160,000 

(1)Total Estimated Cost (-10%) $145,000 
(1)Total Estimated Cost (+25%) $200,000 

Notes 
(1) All total estimated cost values are in 2020 dollars and rounded to the nearest $5,000 

New Replacement Well 
Compared to repairing existing Well 1, benefits from constructing a new replacement well are greater: 

 More reliable, efficient, and productive 

 Better construction and improved water quality 

 Lower operations and maintenance costs 

A new replacement well would be designed and constructed much like the existing Well 1, targeting a 
production capacity of 200 gpm. Rather than perforated casing, the replacement well would be completed 
with a continuous-slot, stainless steel wire-wrap well screen. Compared to casing perforations, a well screen 
will provide more intake area for groundwater from the aquifer to enter the well, prevent sand intrusion, and 
increase its overall performance and longevity.  
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The planning-level construction cost for a new replacement well totals an estimated $345,000 in 2020 dollars 
(Table 4). This cost includes drilling, construction, development, and testing, and includes a 25 percent 
construction contingency. Additional costs for other estimated allowances (engineering, administration, and 
permitting) are provided in Table 4. The total planning level cost is estimated at $450,000, ranging between 
$405,000 (-10%) to $565,000 (+25%).  

Table 4. Planning-Level Cost Estimate for New Replacement Well 

Item    Estimated Cost 

Mobilization/Demobilization $50,000 
Well drilling, construction, and development $165,000 
Step- and constant-rate pumping tests $40,000 
Plumbness and alignment testing $4,000 
Well video survey $2,000 
Well disinfection $3,000 
Wellhead completion $2,500 
Standby/Authorized hourly work $9,000 

Construction Subtotal $275,500 
Construction Contingency (25%) $68,875 

Construction Total $345,000 
Engineering (15%) $51,750 

Administration (10%) $34,500 
Permitting (5%) $17,250 

Engineering, Admin, and Permitting Subtotal $103,500 
(1)TOTAL ESTIMATED COST $450,000 

(1)Total Estimated Cost (-10%) $405,000 
(1)Total Estimated Cost (+25%) $565,000 

Notes 
(1) All total estimated cost values are in 2020 dollars and rounded to the nearest $5,000 

Recommendations and Next Steps 

Well 1 
Based on our current understanding, we believe Well 1 is salvageable, but not back to its original performance 
after initially constructed. Consequently, we recommend the City construct a new replacement well for the 
following reasons: 

 Well 1 was constructed nearly 40 years ago and is within the typical life expectancy for water supply 
wells7 

 Recommended long-term maximum Well 1 pumping rate post-repair would be 60 gpm, based on a 
groundwater entrance velocity of 0.1 foot/sec or less and 4.5 percent perforated open area  

                                                      
7 Commonly assumed to be between 30 and 50 years in normal groundwater environments. 
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 Cost to repair Well 1 outweigh the benefits and its long-term performance or reliability post-repair 
cannot be predicted 

 New replacement well likely to produce 200 gpm or more 

 Long-term benefits of a new well are greater (e.g., more reliable, efficient, and productive and will have 
comparatively lower operations and maintenance costs) 

We recommend the following next steps should the City decide to pursue construction of a new well: 

 Identify candidate well site(s) for a new municipal supply well, evaluate setback requirements, and 
assess compatibility with applicable land use requirements 

 Develop well design criteria, conceptual design, and technical specifications suitable for competitive 
public bidding and selection of a qualified drilling contractor 

 Prepare and submit plan review information (e.g., site plan, construction specifications, etc.) to the 
Oregon Health Authority’s Drinking Water Services (OHA DWS) for site plan and construction approval 
of the City’s new municipal production well 

 Prepare and submit a water right transfer application (as described in the section below) to add the 
new replacement well as an additional point of withdrawal 

 Advertise for bid, select drilling contractor, construct and permit the new well, and connect it to City’s 
water system 

Water Rights 
Findings from the water rights review support the following recommended next steps:   

2010 Claim of Beneficial Use 
If the City has not yet requested that the OWRD continue processing the COBU as a partial perfection, GSI 
recommends the City to do so. A partial perfection offers the protection of certification for the majority of the 
City’s water right. The City can then extend the remaining, unperfected portion of permit G-9513 and will be 
able to prove up on the remaining 50 gpm once the City is able to demonstrate compliance with the terms of 
the water right permit and order approving the extension and can show that the water system produced at 
least 350 gpm for four hours during an eight hour period. 

Replace Well 1 
If the City decides to drill a new well, the City should submit a water right transfer application to add the new 
well to the water right certificate (not yet issued) recognizing a partial perfection of permit G-9513. The 
timeline for review of a water right transfer can be longer than a year, so the City should work with the OWRD 
to issue a certificate recognizing the partial perfection of permit G-9513 and develop and submit a water right 
transfer application for the new well as soon as possible.  

If the timeline for drilling a replacement well is less than a year, the City may also be able to submit a limited 
license application to provide a bridge for beneficial use of the new well prior to fully completing the water 
right transfer process. 

The addition of a new water supply well to a water right permit or certificate does not require the water right 
holder to remove any of the existing authorized points of diversion, nor would it trigger a requirement for the 
City to decommission existing well(s). 

Acquire Existing or Apply for New Water Right 
Depending on the location of a new replacement well, OWRD’s review, and other factors, the City may be able 
to obtain a new groundwater permit.  
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If the OWRD would not issue a new permit without some form of mitigation to offset impacts to surface water 
bodies from pumping the new well, or with some onerous conditions, the City may be able to acquire an 
existing water right for transfer or to serve as mitigation. Consequently, we recommend exploring the 
possibility of acquiring a portion of water right(s) held by GK Machine, Inc., or other water rights held by users 
inside and contiguous to the City. When acquiring an existing water right, the City should conduct a due 
diligence review to evaluate the rate and volume of water subject to transfer, and whether the water right can 
be transferred to the City’s wells. The acquisition of an existing water right should only be considered 
complete once the City has obtained an order approving a transfer to municipal use within the City’s water 
service area at one or more of the City’s wells. 

In the Willamette Basin, in general, the authorized season of use for irrigation water rights is March through 
October. If the City acquires an existing water right for irrigation, the City could transfer the water right to 
municipal use, but the season of use would still be limited to March through October. The City could then 
apply for a water right during the months of November through February. During this time of year, it is less 
likely that the City’s water right application will trigger the potential for substantial interference (PSI) with 
Senecal Creek, or other local surface water bodies. 
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TECHNICAL MEMORANDUM 

City of Donald Well Siting Evaluation 

To: Heidi Bell and Alonso Limones, City of Donald. 

From: Kenny Janssen, RG / GSI Water Solutions, Inc. and Matt Huxley, PE / Tetra Tech, Inc. 

Date: December 2, 2020 

Executive Summary 
The City is pursuing options to improve the reliable source capacity of its water system to meet current and 
future demands. City Well 1 has been temporarily taken out of service because of sand pumping and 
significant performance declines. This leaves City Well 2 as the only reliable source of water for the water 
system.  

This technical memorandum presents results from a well siting evaluation to identify locations for two new City 
production wells. One well will replace Well 1 at the City’s Water Treatment Plant (WTP). The other well, which 
would be the City’s third production well, is intended to meet future growth demands and provide additional 
source redundancy to the City’s water system. 

The replacement well should be located at the WTP site near existing Well 1. The production capacity of the 
replacement well is estimated to range between 300 and 400 gallons per minute (gpm). To accommodate a 
target pumping rate within this range, the replacement well will need to be upsized compared to the City’s two 
existing wells. We recommend that the replacement well be constructed with a 12-inch diameter well screen 
and 16-inch diameter production well casing. We recommend continuing to consult with the Oregon Health 
Authority and Oregon Water Resources Department for their input and consensus prior to final siting and 
actual construction of the replacement well. 

Eight potential groundwater development sites were evaluated for siting a third City production well. Each site 
was evaluated based on certain selection categories and related criteria (e.g., hydrogeology, land use 
compatibility, site ownership and setback requirements), and correspondingly scored and ranked. The top 
three candidate sites include City Hall, Community Center, and the Oak Street Right of Way (ROW). Each of 
these candidate sites scored positively for all site evaluation categories. A well located at any of these sites 
however, will require an easement with neighboring property owners (or a setback waiver from the Oregon 
Health Authority) to maintain a 100-foot radius of ownership and control around the well depending on its 
chosen location at each site.  

The least favorable sites were the waterline easement located northwest of the WTP and the Matthieu Street 
ROW located west of the WTP. Though both sites scored positively for hydrogeologic conditions, the Matthieu 
site scored negatively for susceptibility to contamination because of a neighboring railway and the waterline 
easement scored neutrally for land use compatibility and site ownership because it is located outside of City 
limits on land zoned as Exclusive Farm Use.   
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Introduction 
The City of Donald (City) is planning improvements to their water system in order to increase its reliable 
production capacity and to meet current and future growth needs. As part of the improvements, the City is 
evaluating potential locations for two new municipal supply wells. One well is intended to replace the City’s 
existing Well 1 at the Water Treatment Plant (WTP). The other well, which would give the City a total of three 
groundwater sources, is intended to meet future growth demands and provide additional source redundancy 
to the City’s water system.  

This technical memorandum provides recommendations for the location of the replacement well at the WTP 
and potential new groundwater development sites for a third City production well.  

Background 
Groundwater is the sole source of drinking water supply for the City’s water system. The City currently owns 
and operates two wells: Well 1 (MARI 562) and Well 2 (MARI 563). Since the late 1990’s, the City has been 
attempting to reconstruct and rehabilitate Well 1 to control sand pumping and regain lost production capacity. 
Well 2 is currently capable of producing up to 200 gallons per minute (gpm) and is the City’s only reliable 
source of water. Past attempts to repair Well 1 have not been successful and the well has been temporarily 
taken out of service.  

The City has one existing water right permit (G-9513) that authorizes a maximum combined withdrawal rate of 
0.78 cfs (350 gpm) for City Well 1 and Well 2. The City is seeking to develop a total instantaneous pumping 
capacity of 450 gpm to meet peak daily demands projected for full buildout of the planned developments. The 
City is currently pursuing options for acquiring additional water rights from existing users to meet the full 
buildout peak demand rate.  

Local Hydrogeology 
The City is located within the northern portion of the Willamette Valley, a region characterized as a broad 
alluvial plain consisting primarily of alluvial sediments (e.g., silt, clay, sand, gravel). The majority of 
groundwater used in the Willamette Valley is sourced from permeable water-bearing units within these alluvial 
deposits (USGS 2001).  

Hydrogeologic Units 
The aquifer system beneath the City was characterized by reviewing available geologic reports (USGS 2001 
and 2005) and drillers’ logs of water wells constructed in and around the City. The well locations are shown on 
Figure 1. An inventory of the wells is provided in Attachment A.  

Two geologic cross-sections extending roughly north-south and west-east thorough the center of the City are 
shown in Figures 2 and 3, respectively. Well logs used to develop the cross-sections are summarized in Table 
1 and provided in Attachment B. The following hydrogeologic units were identified (from shallowest/youngest 
to deepest/oldest; USGS 2005): 

 Willamette Silt Unit (WSU): Also referred to as part of the Missoula Flood Deposits, the Willamette Silt 
hydrogeologic unit (WSU) is widespread at the land surface in the area and generally composed of 
fine-grained flood sediments consisting of silt and clay (USGS 2001). Though this unit is seldom used 
as a groundwater supply source because of its low permeability, thin interbeds of sandy silts or silty 
fine-grained sands are capable of producing water for domestic purposes in some areas. Area well 
logs indicate that the WSU in the Donald area is between approximately 60 and 100 feet thick. The 
WSU is known to confine groundwater in deeper units.    

 Middle Sedimentary Unit (MSU): The Middle Sedimentary hydrogeologic unit (MSU) underlies the 
WSU and confines groundwater in deeper units. The MSU deposits consist mainly of slightly- to 
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moderately-consolidated sands and gravels that are older than the Missoula Flood Deposits. The MSU 
includes the Troutdale Formation, weathered terrace gravel, and pre-Missoula Flood sand and gravel 
deposits. The pre-Missoula Flood sands and gravels form the bulk of the MSU, and are generally 
unconsolidated near its upper surface and become more compacted and cemented with depth. 
Drillers commonly refer to these deposits as hardpan, cemented, or conglomerate. The MSU is found 
at depth throughout the Donald area and is between approximately 15 and 45 feet thick. The MSU 
unit is considered a confining bed (i.e., aquitard) and its cemented conditions limit its permeability and 
development as a groundwater supply source.  

 Lower Sedimentary Unit (LSU): The Lower Sedimentary hydrogeologic unit (LSU) lies beneath and is 
confined by the overlying WSU and MSU deposits. The LSU consists of predominately fine-grained 
sediments, and is commonly described on well logs as blue clay with interbeds of sand and gravel. The 
sand and gravel interbeds where present within this unit are relatively productive and support 
moderate to high well yields in some areas. The LSU is widespread throughout the subsurface and is 
estimated to range between 400 and 500 feet thick in the Donald area.  

 Columbia River Basalt (CRB) Unit: The deepest hydrogeologic unit in the Donald area is basalt of the 
Columbia River Basalt (CRB) Group. Well yields in this unit are moderate to high. Large-diameter 
irrigation and municipal supply wells are known to produce more than 250 gpm whereas small-
diameter domestic wells are generally capable of producing 20 gpm. Production rates however, can 
vary significantly depending on the number, thickness and permeability characteristics of the water-
bearing interflow zones within the basalt flows. Well log ID MARI 56530 located approximately one 
mile southwest of Donald intersected basalt at a depth of approximately 560 feet below ground 
surface (bgs) and is reported to be capable of producing 80 gpm.    

Aquifer System 
Most of the wells in the Donald area are completed in a sand and gravel aquifer within the LSU (Figures 2 and 
3). The aquifer appears to be continuous throughout the Donald area and is roughly 20 to 30 feet thick. The 
top of the aquifer ranges between approximately 100 and 175 feet bgs.  

The City’s existing wells and many domestic and irrigation wells in and around Donald are completed in this 
aquifer unit and are reported to produce between 30 and 500 gpm, with some capable of producing 600 gpm 
or more (Table 1). Specific capacity values are reported to range between 3 and 30 gpm per foot of drawdown 
(gpm/foot). The median is 6 gpm/foot. This sand and gravel aquifer is considered the target groundwater 
supply source for additional City wells.     

Well Siting Evaluation 
This section summarizes findings from a desktop evaluation of potential locations for developing two new 
municipal supply wells. One well will replace the existing Well 1 at the City’s Water Treatment Plant site. 
Potential sites for the other well are identified and ranked based on an assessment of certain criteria1, 
focusing on eight properties the City currently owns or may have access to in the future. The target production 
capacity for each well is 400 gpm. 

Replacement Well 
The WTP is the location of the City’s two existing wells, and is the recommended location for the replacement 
well. The site is roughly 340 feet long and 125 feet wide, and is bordered on all sides by private property 
(Figure 4). The site consists of two above-ground storage tanks, two production wells, a water treatment 
facility, and a high-flow pump station. Yard piping consists of water mains, irrigation lines, tank overflow 

                                                      
1 Hydrogeologic conditions, land use compatibility, site ownership and setback requirements, susceptibility to 
contamination, and pumping interference.   
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piping, and backwash overflow piping. The backwash and tank overflow pipes discharge to a ditch that drains 
northward along the western margin of the site. Neighboring properties to the east, west and south all have 
septic tanks and are connected by laterals to pressure sewer mainlines. A single sewer mainline is located in 
Rees St. NE running east-west past the southern entrance to the site. The site also contains some trees and 
grassy areas, though is mostly paved for vehicle access and parking.    

City Wells 1 and 2 (MARI 562 and MARI 563; Table 1) were constructed in 1980 and are between 190 and 
207 feet deep. The wells are fully cased with 12 inch diameter steel production casing and perforated 
between 175 and 185 feet below ground surface (bgs). Each well has been modified since originally 
constructed by installing 8-inch diameter stainless steel well screens (0.050-inch slot size, from 175 to 185 
feet bgs) with a 6-9 filter pack sand envelopes to prevent sand intrusion. A 4-inch annular concrete seal 
extends around the production casing to a depth of 25 feet.  

Estimated Well Capacity 
After originally constructed, City Wells 1 and 2 were each capable of producing 300 gpm with short-term (24 
hours) specific capacities between 5 and 7 gpm/foot. Assuming the replacement well will perform similarly, its 
production capacity is estimated to range between 300 and 400 gpm. The productivity range was estimated 
based on the following:  

 Static water level between 70 and 75 feet bgs 

 Top of well screen at 175 feet bgs 

 Available drawdown2 of approximately 80 feet 

 Long-term pumping specific capacity of between 4 and 5 gpm/foot 

The production capacity of the replacement well was estimated assuming a lower specific capacity range, to 
account for a potential reduction in permeability over the larger scale of the aquifer that may be encountered 
during pumping operations lasting longer than 24 hours. The final productivity of the replacement well will 
depend on its actual performance post-construction and development, and performance characteristics of the 
aquifer source. 

The available drawdown is the height of water in a well above the pump intake (after accounting for some 
allowances) that may be displaced due to pumping. Generally for wells completed in the same aquifer, a 
larger available drawdown will accommodate higher pumping rates and longer pumping durations. The 80 feet 
of available drawdown estimated here includes allowances of 10 feet for seasonal groundwater level changes 
and 10 feet for pump submergence requirements, and assumes the pump intake will be positioned at the top 
of the well screen.  

Siting Options 
The width of the property, location of existing piping and buildings/structures, and neighboring septic tanks 
and pressurized sewer lines greatly limit locations for a new replacement well. No location at the site 
(including the locations of the two existing wells) meets all Oregon Health Authority (OHA) and Oregon Water 
Resources Department (OWRD) setback requirements for municipal supply wells. Some setback requirements 
however, can be negotiated or waived.   

Overdrilling Well 1 and completing a new well in its place is not recommended. Overdrilling is considerably 
more expensive than standard drilling methods and would require partial demolition and reconstruction of the 
treatment facility building at additional cost.   

                                                      
2 Available drawdown is the height of water in a well above the pump intake (after accounting for seasonal groundwater 
level fluctuations and the column of water required to maintain net positive suction head) that may be displaced due to 
pumping.   
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Despite the WTP site constraints, there appears to be two potential options for siting the replacement well 
(Figure 4). One potential location is near the backwash tank next to existing Well 1 and the other is 
approximately 50 feet northwest of Well 1. Both potential locations would meet the 50-foot setback 
requirement from septic tanks, but neither would meet the 100-foot setback requirements from neighboring 
properties, parking lots/roadways, or pressure sewer lines. Some setback requirements however, can be 
negotiated or waived if the replacement well is properly constructed and an equivalent level of source water 
protection can be met. Waivers from these setback requirements are anticipated based on the following, 
though we recommend continuing to consult with OHA and OWRD for input prior to final siting and actual 
construction:  

 The OHA is aware of the City’s plan to construct a replacement well at the WTP and has stated that 
may be able to waive setback requirements if the well is properly constructed in a confined aquifer  

 The replacement well will be designed according to state well construction standards and constructed 
and adequately sealed by an Oregon-licensed water well constructor 

 The target aquifer at this location is overlain and confined by approximately 100 feet of low-
permeability silt and clay 

One apparent advantage of the first siting option is that it is closer to the WTP building and would require less 
labor and materials to connect the well to the water system. For this particular well location option however, 
we would strongly recommend that Well 1 be decommissioned to protect the replacement well from any 
potential adverse water quality impacts from inactive Well 1. Costs for decommissioning however, would 
offset potential cost savings from siting the replacement well near the WTP building/Well 1. We do not 
anticipate a need to decommission Well 1 if the replacement well is located at the second siting option.     

Replacement Well Design Recommendations 
To accommodate the target pumping rate of 400 gpm, the replacement well will need to be upsized compared 
to the City’s two existing wells. The design capacity of a 10-foot section of 8-inch pipe-size diameter well 
screen with a slot size ranging between 0.030 and 0.050 inches is estimated to range between 250 and 350 
gpm based on manufacturer specifications3. If the grain-size characteristics of the sand and gravel aquifer 
beneath the WTP site require a screen having a slot size on the low-end of the anticipated range, pumping at 
the target rate would exceed the recommended fluid entrance velocity (0.1 feet/second). We therefore 
recommend a screen diameter of 12-inches, which would provide a design capacity of between 400 and 600 
gpm4.  

The replacement well design recommendations are listed below: 

Preliminary Design 
Element Description 

Well Depth  200 feet 
Well Seal Depth 50 feet 

Temporary Casing and 
Permanent Well Casing 

Temporary casing: 20-inch nominal diameter, low-carbon steel (0.375-inch wall) 
for well seal installation; Permanent casing: 16-inch nominal diameter, low-
carbon steel (0.375-inch wall) for production casing; 

Well Screen 10 feet of 12-inch pipe-size diameter, stainless steel, continuous wire-wrap 
screen; 0.030- to 0.050-inch slot size, positioned between 175 and 185 feet bgs 

Filter Pack Envelope 10-20 or 8-16 filter pack sand 

                                                      
3  Transmitting capacity between 25 and 35 gpm/foot of screen at a recommended fluid entrance velocity of 0.1 feet/s 
4  Transmitting capacity between 40 and 60 gpm/foot of screen at a recommended fluid entrance velocity of 0.1 feet/s 
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Planning-Level Cost Estimate 
The total planning-level cost estimate for constructing a new 200 gpm replacement well at the WTP was 
estimated at $450,000 in 2020 dollars, ranging between $405,000 (-10%) and $565,000 (+25%) (GSI 
2020). This cost estimate assumed that the replacement well would be designed and constructed much like 
the existing Well 1, targeting a production capacity of 200 gpm. The estimated cost included (1) drilling, 
construction, development, and testing services, (2) a 25 percent construction contingency, and (3) estimated 
allowances for related services (e.g., engineering, administration, and permitting fees).  

The total planning-level cost estimate for constructing an upsized replacement well capable of producing 
between 300 and 400 gpm (including the assumptions mentioned in the paragraph above and design 
recommendations provided in the preceding section) is estimated at $490,000 in 2020 dollars, ranging 
between $440,000 (-10%) and $615,000 (+25%): 

Item    Estimated Cost 

Mobilization/Demobilization $50,000 
Well drilling, construction, and development $190,000 
Step- and constant-rate pumping tests $40,000 
Plumbness and alignment testing $4,000 
Well video survey $2,000 
Well disinfection $3,000 
Wellhead completion $2,500 
Standby/Authorized hourly work $9,000 

Construction Subtotal $300,500 
Construction Contingency (25%) $75,125 

Construction Total $375,625 
Engineering (15%) $56,350 

Administration (10%) $37,570 
Permitting (5%) $18,790 

Engineering, Administration, and Permitting Subtotal $112,710 
(1)TOTAL ESTIMATED COST $490,000 

(1)Total Estimated Cost (-10%) $440,000 
(1)Total Estimated Cost (+25%) $615,000 

Notes 
(1) All total estimated cost values are in 2020 dollars and rounded to the nearest $5,000 
 

The cost difference between a replacement well with a design capacity of 200 gpm compared to an upsized 
design capable of producing between 300 and 400 gpm is estimated at $40,000 in 2020 dollars, ranging 
between $35,000 (-10%) and $50,000 (+25%). The cost differential is a rough approximation of the 
additional cost for an upsized well to serve the full buildout population (400 gpm) compared to one 
constructed to serve just the new Harvest Gardens subdivision (220 gpm).   
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Potential Sites for Future Production Well 
The primary objective of this evaluation is to recommend a ranked list of potential groundwater development 
sites for a future City production well, based on the potential for each candidate site to provide a reliable and 
safe supply of groundwater. The categories and criteria that were evaluated for meeting this objective 
consisted of the following:  

 Hydrogeologic Conditions: Favorable hydrogeologic conditions means the presence of sufficiently 
thick water-bearing deposits that could yield water to a well completed in those deposits 

 Land Use Compatibility: The compatibility of land use classifications at each candidate location for 
siting public utility facilities such as production wells, pump houses, and conveyance lines  

 Site Ownership and Setback Requirements: Suitable space to meet regulatory setback requirements 
for water supply wells while posing minimal property ownership or redevelopment constraints 

 Susceptibility to Contamination: Identification and characterization of potential contaminant sources 
in the local area 

 Pumping Interference: Pumping wells may interfere with one another due to the composite drawdown 
of closely spaced wells 

Site Evaluation Scoring 
Each of the eight potential groundwater development sites shown on Figure 5 were evaluated against the five 
categories outlined above, with rating scores assigned to criteria defined for each category to aid in comparing 
well sites. The methodology for scoring each well site included assigning one of the following three scores to 
each criteria within each category: 

Positive 
(+) 

Favorable site attributes are present, and/or minimal challenges are 
associated with development of the site 

Neutral 
(0) 

Favorable site attributes are accompanied by unfavorable attributes, moderate 
challenges are associated with development of the site, and/or some 
information is not available 

Negative 
(-) 

Unfavorable site attributes are present, and/or significant challenges are 
associated with development of the site 

 
Each of the five categories and related criteria are defined in more detail in Attachment C.  

Site Evaluation Results 
Candidate sites identified as being favorable for potential groundwater development are listed and ranked in 
Table 2. The maximum score a candidate site can achieve based on the categories and criteria outlined above 
and in Attachment C is 9 (+).  

The top three candidate sites each scored a total of 6 (+), and include City Hall and community center and the 
Oak Street Right of Way (ROW; Table 2 and Figure 5):  

 City Hall (Site ID No. 6): This site scored positively for all site evaluation categories. City streets/alley 
and City property boarders this site along all sides. The City Hall building takes up most of the site 
area, but a new well could potentially be located along its eastern margin. Easements with property 
owners to the north across Main St. and possibly south across the alley (or an OHA waiver) would be 
required to maintain a 100-foot radius of ownership and control around the well depending on its 
chosen location at the site.    

 Community Center (Site ID No. 4): This site scored positively for all site evaluation categories. City 
streets and alley border the site along its north, south and east sides. Private property borders the site 
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on the west. Easements with property owners to the west, east across Williams St., and south across 
alley (or OHA waiver) would be required to maintain a 100-foot radius of ownership and control around 
the well regardless of its chosen location at the site.   

 Oak Street ROW (Site ID No. 1): This site scored positively for all site evaluation categories with the 
exception of pumping interference. This site is located within approximately 1,500 feet of existing 
wells (including the two City wells) with reported production capacities as high as 825 gpm and scored 
neutrally for pumping interference5. Pumping interference on a well at this location from other nearby 
pumping wells is estimated to range between 5 and 30 feet depending on actual values for aquifer 
transmissivity6 and storativity7, distance between wells, well construction, and pumping rates and 
durations. These interference estimates should be updated using actual hydraulic conditions observed 
from pumping tests completed at the WTP replacement well post-construction and the anticipated use 
of nearby wells, particularly the City’s WTP wells and a nearby nursery irrigation well (MARI 56719). 
That information should then be used to revise the score and rank for this candidate well site. The one 
advantage that this site has over the preceding two is that the pipeline needed to convey raw water to 
the WTP will not require crossing under the Burlington Northern Santa Fe (BNSF) railroad line.    

The least favorable sites were the waterline easement located northwest of the WTP (Site ID No. 2) and the 
Matthieu Street ROW located west of the WTP (Site ID No. 3). These sites scored positively for hydrogeologic 
conditions and neutrally for pumping interference. The Matthieu Street ROW scored negatively for 
susceptibility to contamination due to its close proximity with the BNSF railroad line. The waterline easement 
site scored neutrally for land use compatibility and site ownership and setback requirements because it is 
located outside of City limits on land zoned as Exclusive Farm Use (EFU). Public facilities are permitted as a 
use in this EFU zone, but are subject to standards and administrative reviews. Additional details are provided 
in Table 2. 

The three remaining sites each scored 5 (+) (Table 2 and Figure 5). All scored favorably for hydrogeology, land 
use compatibility, and pumping interference. The City Park (Site ID No. 5) and industrial yard (Site ID No. 5) 
sites each scored neutrally for site ownership and setback requirements, whereas the residential property site 
planned for redevelopment (Site ID No. 8) scored neutrally for susceptibility to contamination. Additional 
details are provided in Table 2. 

Planning-Level Cost Estimates 
Planning-level cost estimates for a third City production well were developed for each of the top three 
candidate groundwater development sites. The estimated development cost for each site is summarized 
below, and include estimated costs for (1) well drilling, construction, development, and testing services, (2) 
pumping systems, (3) pipeline conveyance to the WTP, (4) well buildings, (5), electrical needs, (6) site 
improvements, and (7) related services (e.g., engineering, administration, and permitting fees):  

 Estimated Cost 

(1) Cost Item City Hall 
Site ID No. 6 

Community Center 
Site ID No. 4 

Oak Street ROW 
Site ID No. 1 

Well construction/completion $300,000 $300,000 $305,000 
Pumping system $42,000 $42,000 $42,000 
Pipeline conveyance $276,000 $202,000 $70,000 
Well building $52,000 $52,000 $52,000 

                                                      
5 The drawdown produced by each pumping well has the potential to increase drawdown in other neighboring wells. 
6 Aquifer transmissivity was estimated to range between 14,000 and 35,000 gallons per day per foot (OWRD 2019) 
7 Storativity for the confined aquifer was estimated to range between 1 x 10-3 to 1 x 10-4 (OWRD 2019)  
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Electrical and Controls $140,000 $140,000 $140,000 
    

Construction Subtotal $810,000 $736,00 $609,000 
Construction Contingency (~25%) $203,000 $184,000 $152,000 

Construction Total $1,013,000 $920,000 $762,000 

Engineering (~15%) $152,000 $138,000 $114,000 
Administration (~10%) $101,000 $92,000 $76,000 

Permitting (~5%) $51,000 $46,000 $38,000 
Engineering, Administration, and 

Permitting Subtotal $304,000 $276,000 $228,000 

(2) TOTAL ESTIMATED COST $1,315,000 $1,195,000 $990,000 
(2) Total Estimated Cost (-10%) $1,185,000 $1,075,000 $890,000 

(2) Total Estimated Cost (+25%) $1,646,000 $1,495,000 $1,240,000 

Notes 
(1) Estimated costs for pumping system, pipeline conveyance, well building, electrical, and site improvements were provided by Tetra 
Tech, Inc. Cost includes pump, discharge column, valves, sand separator, power, controls, standby generator, CMU building, raw piping 
in street and bored under rail road. 
(2) All total estimated cost values are in 2020 dollars and rounded to the nearest $5,000 

Water Right Permit G-9513 Extension Request Update 
During September 2019, the City submitted an extension application requesting the time to complete 
construction and to apply water to full beneficial use under the terms and conditions of City water right permit 
G-9513 be extended from October 1, 1998 to October 1, 2025. Based on the application information 
provided, the OWRD determined that a portion of the City’s permit was not fully developed and that there were 
no improvements to the water system between 1998 and 2005. These determinations ultimately led to the 
2019 permit extension application being sent to the Oregon Department of Fish and Wildlife (ODFW) for 
review of the impact on listed fish species from an unnamed tributary to Senecal Creek.  

After careful review of the City’s pumping records from 1998, operations manual, and water system master 
plans, GSI determined that the City did in fact develop the full amount of permit G-9513 from both wells and 
submitted additional evidence demonstrating that the maximum instantaneous rate was fully appropriated 
under the permit. As a result, the OWRD repealed the need for ODFW review and recently issued a Proposed 
Final Order (PFO) approving the City’s permit extension request without any added conditions. The protest 
period on the PFO ends November 20. If no protests, there is a good chance that the City will have a Final 
Order on the extension by the end of this year.  

Next Steps 
 The following are recommended next steps: 

 Prepare and submit a water right transfer application to add the new WTP replacement well and other 
potential new well locations to the City’s water right permit after the Final Order has been published. 

 Coordinate and attend a site visit with OWRD to discuss potential locations at the WTP site for the 
replacement well and discuss special well construction needs to meet potential setback issues. 

 Prepare and submit plan review information (e.g., site plan, construction specifications, and water 
rights summary) to the OHA for site and well construction approval of the replacement well. 
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 Prepare technical specifications for the drilling, construction, development, and testing of the 
replacement well, including a bid evaluation table and engineer’s cost estimate. 

 Integrate the technical specifications into the City’s contract bid documents and advertise for bid. 

 Choose a qualified drilling contractor to drill, construct, develop, and test the replacement well. 

 Connect the replacement well to the City’s water system. 

 Revise the well interference estimates and refine the scoring/ranking of the candidate sites based on 
information obtained during drilling and testing of the replacement well. 

References 
GSI, 2020, Water Rights Strategy and Well 1 Performance Assessment, Technical Memorandum prepared for 

Tetra Tech, Inc. and the City of Donald, Oregon, dated April 30, 2020.  

OWRD, 2019, File G-9938 / Permit G-9513, Information to Assess Permit Renewal Request, Memorandum to 
Jeffery Pierceall and Justin Iverson from Travis Brown, December 20, 2019.  

USGS, 2001, Origin, Extent, and Thickness of Quaternary Geologic Units in the Willamette Valley, Oregon. 
United States Geological Survey Professional Paper 1620. 2001. 

USGS, 2005, Ground-Water Hydrology of the Willamette Basin, Oregon. United States Geological Survey 
Scientific Investigations Report 2005-5168. 2005. 
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Table 1: General Well Construction and Performance Information

612 HAZEL MILLER 6/15/1979 130 N/A N/A 30 N/A N/A
54896 PETE FELLER 5/3/2000 153 10 43 600 81 7
631 HARLAND E FELLER 12/31/1950 120 6 45 40 5 8
610 NORMAN REILING 3/20/1980 173 12 32.5 1,375 73 19
68288 BRIAN NEWBY 10/3/2018 147 6 99 30 6 5
60517 BAKER WEST INC. 5/29/2007 173 12 29 750 71 11
56736 ITHA REILING 7/15/2002 147 10 78 200 35 6
58417 TIM HERRLE 10/2/2004 159 6 75 100 N/A N/A
557 ROBERT FISHER 4/20/1985 124 6 30 40 16 3
562 CITY OF DONALD (WELL 1) 8/13/1980 207 12 75 300 61 5
563 CITY OF DONALD (WELL 2) 9/1/1980 190 12 70 300 42 7
17205 JIM DECOSTA 3/6/1991 152 6 21 160 N/A N/A
2234 MADELENE M HAENER 6/27/1990 214 12 44 600 N/A N/A
348 J FRANK SCHMIDT AND SON CO. 10/18/1980 208 12 49 800 23.5 34
55178 J T UNLIMITED 9/7/2000 158 8 64 300 N/A N/A
603 T H YERGEN 11/30/1958 102 6 23 60 15 4
605 FRANCIS RYAN 11/9/1965 180 12 40 665 75 9
597 BOB BELOZER 8/11/1976 143 N/A N/A 150 N/A N/A
564 LIN CROMWELL 12/15/1979 160 6 32 60 18 3
556 BARNEY FELLER 4/14/1986 153 6 40 40 21 2
568 JOHN SINGER 6/25/1975 166 8 63 490 21 23
562 CITY OF DONALD (WELL 1) 8/13/1980 207 12 75 300 61 5
56719 NORMAN AND ITHA REILING TRUST 7/1/2002 238 12 53 825 127 6
555 RAY GILLES 5/1/1986 188 8 26 250 88 3
565 RAYMOND GILLES 12/31/1955 104 N/A N/A 275 N/A N/A
551 E W DEKONING 4/24/1958 35 33 17 N/A N/A N/A

Notes:
MARI - Marion County
SWL - Static water level
bgs - below ground surface
N/A - Not Available
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Table 2: Candidate Site Evaluation Results

Criteria Score Criteria Score Criteria Score Criteria Score Criteria Score

(+)  Aquifer thickness ≈ 20-25 ft
(0)  Specific capacity ≈ 2-3 gpm/ft 1 (+)

(+) Located w/in City limits
(+) Public zoning designation; 
development of public utility facilities 
allowed outright

2 (+)

(+)  Owned by the City
(0)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(0)  City Hall building takes up most of 
site area, but new well could potentially 
be located along eastern margin of lot

1 (+)
(+)  No potential 
contaminant source sites 
identified in the area

1 (+)
(+)  No high-capacity wells or 
cluster of wells are mapped 
within 1,000 feet of this site

1 (+) 6 (+)

(+)  Aquifer thickness ≈ 20-25 ft
(0)  Specific capacity ≈ 2-3 gpm/ft 1 (+)

(+) Located w/in City limits
(+) Public zoning designation; 
development of public utility facilities 
allowed outright

2 (+)

(+)  Owned by the City
(0)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(0)  Small existing building, with small 
greenspace and parking area on south 
side

1 (+)
(+)  No potential 
contaminant source sites 
identified in the area

1 (+)
(+)  No high-capacity wells or 
cluster of wells are mapped 
within 1,000 feet of this site

1 (+) 6 (+)

(+)  Aquifer thickness ≈ 30 ft
(0)  Specific capacity ≈ 1-30 gpm/ft 1 (+)

(+) Located w/in City limits
(+) Public zoning designation; 
development of public utility facilities 
allowed outright

2 (+)

(+)  Owned by the City
(0)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(+)  Greenspace; no existing buildings 
onsite

2 (+)
(+)  No potential 
contaminant source sites 
identified in the area

1 (+)

(0)  Several existing wells 
(including the two City wells) with 
reported production capacities 
as high as 200 gpm are mapped 
within 600 feet of this site

(0) 6 (+)

(+)  Aquifer thickness ≈ 20-25 ft
(0)  Specific capacity ≈ 2-3 gpm/ft 1 (+)

(+) Located w/in City limits
(+) Downtown mixed use zoning; 
development of public utility facilities 
allowed outright if identified in an 
adopted City master plan, otherwise 
conditional use permit if not identified

2 (+)

(0)  Not currently owned by the City, but 
City may have access to the site in the 
future
(0)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(+)  Site is occupied by 
dwelling/structures, though is mostly 
greenspace

1 (+)
(0)  Site is located 
adjacent to a Class C 
recycled water land 
application site

(0)
(+)  No high-capacity wells or 
cluster of wells are mapped 
within 1,000 feet of this site

1 (+) 5 (+)

(+)  Aquifer thickness ≈ 20-25 ft
(0)  Specific capacity ≈ 2-3 gpm/ft 1 (+)

(+) Located w/in City limits
(+) Public zoning designation; 
development of public utility facilities 
allowed outright

2 (+)

(+)  Owned by the City
(0)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(-)  Existing building would likely need to 
be demolished and rebuilt to 
accomodate drilling rig and support 
vehicles to drill and construct new well 

(0)

(+)  No potential 
contaminant source sites 
identified in the area; well 
log MARI 559 suggests 
the old City well formerly 
operated at this site was 
properly decommissioned

1 (+)
(+)  No high-capacity wells or 
cluster of wells are mapped 
within 1,000 feet of this site

1 (+) 5 (+)

(+)  Aquifer thickness ≈ 20-25 ft
(0)  Specific capacity ≈ 2-3 gpm/ft 1 (+)

(+) Located w/in City limits
(+) Industrial zoning; public utility 
facilities are identified as permitted uses 
in all zones

2 (+)

(0)  Not currently owned by the City, but 
City may have access to the site in the 
future
(0)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(0)  Gravel parking/storage areas take 
up most of the site; well would need to 
be located in low traffic use area; other 
setbacks may apply

(0)
(+)  No potential 
contaminant source sites 
identified in the area

1 (+)
(+)  No high-capacity wells or 
cluster of wells are mapped 
within 1,000 feet of this site

1 (+) 5 (+)7

1

Site Evaluation Categories

Land Use CompatibilityHydrogeologic ConditionsCandidate 
Site ID (1)

8

5

4

6

Total 
Score

Pumping InterferenceSite Ownership and Setback Requirements
 Susceptibility to 
Contamination

• Site is approximately 150 feet long and 85 feet wide
• Site is bordered by City streets along the north and east, and private 
property along the west and south
• Easements with existing property owner (and possibly with other 
neighboring property owners depending on well location) or OHA waiver 
would be required to maintain a 100-foot radius of ownership and 
control around the well
• Sucseptibility to groundwater contamination is likely low b/c the land 
application sites are managed to prevent degradation of groundwater 
through agronomic application   

• Site is approximately 450 feet long and 60 feet wide
• Private properties border all sides of this site except on west and 
would require easements with neighboring owners or OHA waiver to 
maintain a 100-foot radius of ownership and control around the well
• Pumping interference on a well at this location from pumping other 
neighboring wells is estimated to range between 7 and 27 feet 
depending on actual aquifer hydraulic conditions, spacing of the wells, 
well construction, and pumping rates and durations 

• Site is approximately 100 feet long and 50 feet wide, and is current site 
of City Community Center
• City streets and alley borders site along north, south and east; private 
property borders site on west
• Easements with property owners to west, east across Williams St. and 
south across alley or OHA waiver would be required to maintain a 100-
foot radius of ownership and control around the well 

Observations/Comments

• Site is approximately 100 feet long and 75 feet wide, and is current site 
of City Hall
• City streets/alley and City property borders the site along all sides
• Easements with property owners to the north across Main St. and 
possibly south across alley or OHA waiver would be required to 
maintain a 100-foot radius of ownership and control around the well 

• Site is approximately 125 feet long and 100 feet wide
• Site is bordered by City streets and alley along the north, east and 
south, and private property to the west
• Easements with existing property owner (and possibly with property 
owners to west, north across Oak St., and east across Crisell St. 
depending on well location) or OHA waiver would be required to 
maintain a 100-foot radius of ownership and control around the well 
• Other setback requirements may apply (e.g., chemical storage, fuel 
transfer storage, vehicle or machinery maintenance, etc.) depending on 
existing site uses 

• Site is approximately 100 feet long and 75 feet wide, and is current site 
of City Park and former site of City well
• City street, alley and City property borders site along north, south and 
west; private property borders site on east
• Easements with property owners to east and across alley to south or 
OHA waiver would be required to maintain a 100-foot radius of 
ownership and control around the well 
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Criteria Score Criteria Score Criteria Score Criteria Score Criteria Score

Site Evaluation Categories

Land Use CompatibilityHydrogeologic ConditionsCandidate 
Site ID (1)

Total 
Score

Pumping InterferenceSite Ownership and Setback Requirements
 Susceptibility to 
Contamination

Observations/Comments

(+)  Aquifer thickness ≈ 30 ft
(0)  Specific capacity ≈ 1-30 gpm/ft 1 (+)

(+) Located w/in City limits
(+) Public zoning designation; 
development of public utility facilities 
allowed outright

2 (+)

(+)  Owned by the City
(-)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(+)  Greenspace; no existing buildings 
onsite

1 (+) (-)  Site borders an active 
railway 1 (-)

(0)  Several existing wells 
(including the two City wells) with 
reported production capacities 
as high as 200 gpm are mapped 
within 500 feet of this site

(0) 3 (+)

(+)  Aquifer thickness ≈ 30 ft
(0)  Specific capacity ≈ 1-30 gpm/ft 1 (+)

(0) Not located w/in City limits
(0) EFU zoning; public utility facilities 
are permitted as a use subject to 
standards and administrative reviews

(0)

(-)  Not owned by the City
(0)  Would require a waiver and/or 
special standards request with OHA 
and/or OWRD to meet setback 
requirements
(+)  Greenspace; no existing buildings 
onsite

(0)
(+)  No potential 
contaminant source sites 
identified in the area

1 (+)

(0)  Several existing wells 
(including the two City wells) with 
reported production capacities 
as high as 200 gpm are mapped 
within 500 feet of this site

(0) 2 (+)

Notes:
(1) See Figure 5 for candidate well site locations

(+) Favorable site attributes are present, and/or minimal challenges are associated with development of the site
(0) Favorable site attributes are accompanied by unfavorable attributes, moderate challenges are associated with development of the site, and/or some information is not available
(-) Unfavorable site attributes are present, and/or significant challenges are associated with development of the site

2

3

• Site is approximately 500 feet long and 30 feet wide
• Private properties border all sides of this site and would require 
easements with neighboring owners or OHA waiver to maintain a 100-
foot radius of ownership and control around the well 

• Site is approximately 400 feet long and 60 feet wide
• Private properties border all sides of this site except on south and 
would require easements with neighboring owners or OHA waiver to 
maintain a 100-foot radius of ownership and control around the well
• Site borders a Burlington Northern Santa Fe Railroad line and 
associated easement along its west side

P:\Portland\312 - Tetra Tech\005 - City of Donald Groundwater Supply Development\TO#2,Task 4 - Well Siting\Report Tables_v2

Water System Master Plan Page 104 of 222 Updated: July 2021



FIGURES

Water System Master Plan Page 105 of 222 Updated: July 2021



 

 

 

This page left intentionally blank 

 

Water System Master Plan Page 106 of 222 Updated: July 2021



I

I

I

I B'

A'

A

B

T0
4S

 R
01

W
T0

4S
 R

02
W

19

12

18

13

21

24

16

09

17

20

07 08

H o c h  R e s e r v o i r

F o w l e r  R e s e r v o i r

R
y

a
n

C r e
e

k

D e e r C r e e k

Y e r g e n C r e e k

S e n e c a l C r e e k

D O N A L D

649
650

644628
615

387384

568

386

622

562
563

658

624 642

546

592
548

595

661

549

639

594
545

640

559

573

370
364 368

602

343
349

574
542

345

601 556

663 671

533

348

565

347

645

605
570

610

363

632

669668

629

392

646

550
561

636

572
604

1954
577 600

564

19145 666

597
596 598

667

599

643

571
603

551

6287465596

63391
58607

57403 61414

62499

17762

69182

59882
57586

60063

60051

65835

558

358

51663

65751

606

63790 63874

65987

68011
65819

68288

6568565621

63156530
54896

566206565365211
612

66022

637614
630
613

557

56736

53553

56719

60895

55178

64431

63791

65914

61079

61080

61078

55465

64514

60939
61242

65510

2200

66648 66649
554

580

58417

6567265673
56841

576
60517

50732
60144578

60927

54885

55917
66518

607
52441

69177

541

18784

61014

53597

19390

2234

555

17205

55470
55469

58068

Date: August 28, 2020 
Data Sources: BLM, ESRI, USGS

LEGEND
Well Location, Yield

0 - 50

50 - 150

150 - 300

300 - 500

500 - 1,000

>1,000

All Other Features

I I Cross Section Line

City Boundary

Watercourse

Waterbody

0 600 1,200 1,800

Feet

Document Path: Y:\0312_Tetra_Tech\Source_Figures\005_City_Donald\FigureX_CrossSection_Overview.mxd, npalmer

FIGURE 1
Cross Section Overview 

City of Donald, Oregon
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FIGURE 2
Cross Section A-A' 
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FIGURE 3
Cross Section B-B' 
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FIGURE 5
Potential Candidate Well Sites 

City of Donald

o
NOTE
ROW: Right of Way

No. Owner Address Description
1 City of Donald N/A Oak Street ROW

2 Feller Donald Property LLC N/A City w aterline easement on Feller property

3 City of Donald N/A Matthieu Street ROW

4 City of Donald 10790 Main St NE Community Center

5 City of Donald 10730 Main St NE City Park - existing w ell site

6 City of Donald 10710 Main St NE City Hall

7 Gary and Jean Grossen 21037 Crisell St NE Industrial Yard

8 James and Marilyn Feller 21005 Butteville Rd NE Residential property to be redeveloped
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ATTACHMENT A 

WATER WELL INVENTORY 
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September 2020 1 of 6 312.005

Attachment A: Water Well Inventory
County 
Code Well ID# Last Name First Name Company Well Address

Well 
Depth 
(ft)

Static Water 
Level
(ft)

Date 
Constructed

Pumping 
Rate
(gpm)

MARI 213 SWEENEY MICHAEL E -- 10497 MATTEHIEU ST 87 38 7/16/1976 20
MARI 332 VIGUS DAN -- -- 125 44 10/6/1983 60
MARI 333 MCKIAN A -- 22317 CASE RD 67 35 11/18/1972 25
MARI 334 ITEL FRANCIS -- -- 212 47 5/21/1970 1190
MARI 335 BOOZE KENNETH -- -- 127 25 2/10/1972 25
MARI 336 MEDERRIS ROY -- -- 67 41 5/5/1967 36
MARI 337 MCCAIN GORDAN -- -- 96 -- 2/26/1979 25
MARI 338 LOUMENA J D -- -- 88 39 5/3/1967 36
MARI 339 CARR KENNETH -- -- 133 32 9/1/1966 36
MARI 340 FREDRICKSON AL -- -- 96 32 8/29/1966 40
MARI 341 STORMO OLE R STORMO, EDNA L -- 170 29 12/10/1962 300
MARI 342 HIBBARD DR CARROLL -- -- 150 73 8/24/1973 125
MARI 343 FREDERICKS FRED H -- -- 165 49 7/29/1974 50
MARI 344 CASHMAN MRS FRANCES M -- -- 145 46 9/19/1966 200
MARI 345 HISEL WALTER B -- 2200 N PACIFIC HIGHWAY 93 31 10/20/1950 --
MARI 347 HOEKSTRIE FRANKLIN D -- -- 192 85 8/4/1986 40
MARI 348 -- -- J FRANK SCHMIDT AND SON CO. -- 208 49 10/18/1980 800
MARI 349 SINGER SR MRS PAUL -- -- 104 57 9/27/1979 30
MARI 350 KONEV AKATY -- -- 172 60 6/30/1979 350
MARI 351 SWEENEY MICHAEL -- -- 140 80 8/8/1977 45
MARI 352 MCGEE JACK A -- -- 140 40 5/1/1977 50
MARI 353 -- -- ANDERSON RITTER REALTY -- 84 30 6/9/1977 15
MARI 354 SINGER JOHN -- -- 175 31 5/28/1972 --
MARI 355 GILLIGAN ROLAND -- -- 133 72 7/29/1967 30
MARI 356 PIERCE THOMAS L -- -- 230 60 10/22/1979 45
MARI 357 PIERCE THOMAS L -- -- 110 50 6/7/1977 30
MARI 358 SINGER PAUL -- -- 225 39 6/15/1972 550
MARI 359 RACETTE RALPH -- -- 110 -- 12/31/1949 260
MARI 360 HOVE HAROLD E -- -- 136 40 11/16/1948 100
MARI 361 GILLIGAN ROLAND -- -- 112 43 7/13/1959 220
MARI 362 GILLIGAN ROLAND E -- -- 86 -- 2/14/1957 40
MARI 363 SINGER PAUL E -- -- 119 26 3/20/1962 550
MARI 364 -- -- BELOZERS HATCHERY -- 187 46 6/7/1986 100
MARI 365 MONTECUCCO VIRGIL -- 12704 EHLEN RD NE 175 30 3/12/1984 550
MARI 366 ISBERG JACK -- -- 200 66 4/28/1982 192
MARI 367 -- -- U AND R EXPRESS -- 165 37 4/21/1980 100
MARI 368 -- -- BOB BELOZERS HATCHERY AND POULTRY -- 181 -- 11/6/1979 100
MARI 369 BLAND BILL -- -- 138 42 6/9/1979 60
MARI 370 -- -- BELOZERS HATCHERY AND POULTRY FARM -- 183 37 5/23/1979 100
MARI 371 MCGOWEN DAVID -- -- 90 59 7/6/1977 5
MARI 372 YERGEN NORMAN -- -- 105 54 7/19/1963 500
MARI 373 HESS DON -- -- 152 60 8/13/1975 20
MARI 374 EBY DAVE MARION CHATEAU ESTATES LOT 8 -- 90 56 7/8/1974 35
MARI 375 FELLER EARL -- -- 98 60 9/6/1973 20
MARI 376 MARTILLA W E -- -- 105 60 7/29/1972 20
MARI 377 AKINS JOHN T -- -- 105 45 7/1/1972 20
MARI 378 SMITH HAL -- -- 88 32 2/22/1978 30
MARI 379 WIDING DON -- -- 155 30 12/8/1975 40
MARI 380 WIDING DON -- -- 137 -- 10/29/1975 30
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September 2020 2 of 6 312.005

Attachment A: Water Well Inventory
County 
Code Well ID# Last Name First Name Company Well Address

Well 
Depth 
(ft)

Static Water 
Level
(ft)

Date 
Constructed

Pumping 
Rate
(gpm)

MARI 381 SORG ALBERT -- -- 97 33 11/10/1975 30
MARI 382 WIDING DON -- -- 133 36 6/9/1975 35
MARI 383 WIDING DON -- -- 126 8 6/16/1975 30
MARI 384 ROWSE LARRY -- -- 197 47 10/3/1973 600
MARI 385 STILLWELL LEROY -- -- 102 40 8/5/1970 35
MARI 386 CANBY A J -- -- 159 64 9/6/1967 420
MARI 387 SINGER JOHN -- -- 184 56 7/4/1967 620
MARI 388 WIDING DON -- -- 83 3 3/24/1975 30
MARI 389 -- -- KUHNS CONSTRUCTION CO. -- 82 28 4/28/1969 30
MARI 390 -- -- UNION OIL CO. OF CALIFORNIA -- 160 75 8/14/1977 125
MARI 391 LEATHERS CARL LEATHERS OIL -- 134 34 6/6/1978 40
MARI 392 CANBY ARTHUR J -- -- 160 30 3/2/1967 575
MARI 393 STRANGE LUCILLE M -- -- 75 -- 12/31/1954 100
MARI 533 -- -- KROUS BROTHERS 12088 DONALD RD NE 99 35 7/25/1968 33
MARI 541 ROBANSKE DAVID -- -- 164 44 10/16/1986 300
MARI 542 ROBANSKE DAVID -- 12377 DONALD RD NE 133 35 1/18/1983 150
MARI 543 ZACHER TED -- -- 158 33 2/20/1981 650
MARI 544 -- -- CANDLELIGHT HOMES INC. -- 90 41 9/12/1975 25
MARI 545 SOUTHERLAND GENE -- -- 142 38 2/14/1974 35
MARI 546 TAGUE WILLIAM M -- -- 95 33 7/16/1964 80
MARI 547 TAYLOR GEORGE -- -- 106 38 9/20/1961 40
MARI 548 DEKONING E W -- -- 105 23 1/19/1961 70
MARI 549 MENDENHALL -- -- -- 109 -- 5/24/1960 40
MARI 550 MEDFORD ARVOL -- BALDOCK FWY & DONALD RD (SE JCT) 118 34 11/27/1976 50
MARI 551 DEKONING E W -- 10945 EHLEN ST 35 17 4/24/1958 --
MARI 553 -- -- CITY OF DONALD 21256 BUTTEVILLE RD NE 188 40 2/3/1988 250
MARI 554 FELLER PETE -- 11210 DONALD RD NE 360 49 10/21/1987 90
MARI 555 GILLES RAY GILLES, CHUCK -- 188 26 5/1/1986 250
MARI 556 FELLER BARNEY -- PO BOX 385 MATTIEU RD 153 40 4/14/1986 40
MARI 557 FISHER ROBERT -- 10650 SW WILSONVILLE RD 124 30 4/20/1985 40
MARI 558 KLIESE MAX -- -- 145 30 12/31/1984 100
MARI 560 GILLES CHUCK GILLES, RAY -- 160 63 8/16/1983 90
MARI 561 KLIESE MAX -- -- 105 40 7/30/1983 15
MARI 562 -- -- CITY OF DONALD -- 207 75 8/13/1980 300
MARI 563 -- -- CITY OF DONALD -- 190 70 9/1/1980 300
MARI 564 CROMWELL LIN -- -- 160 32 12/15/1979 60
MARI 565 GILLES RAYMOND -- -- 104 20 12/31/1955 275
MARI 566 GOOD HENRY -- -- 111 35 12/29/1969 150
MARI 567 HAENER DELBERT -- -- 140 38.5 7/31/1961 200
MARI 568 SINGER JOHN -- -- 166 63 6/25/1975 490
MARI 569 CHRISTOPHERSON ERNEST W -- -- 103 23 2/22/1972 87
MARI 570 -- -- WILCO FARMERS -- 160 63 7/27/1976 50
MARI 571 OSLUND CARL -- -- 148 34 8/27/1962 420
MARI 572 CROMWELL LINWOOD -- -- 118 30 10/31/1967 840
MARI 573 HENDRICKS SID HENDRICKS, MILDRED -- 122 37 12/31/1951 150
MARI 574 CHRISTOPHERSON E W -- 20495 BUTTEVILLE RD 86 28.1 2/3/1960 --
MARI 576 CHRISTOPHERSON ERSEL CHRISTOPHERSON, JOAN -- 166 35 3/16/1988 900
MARI 577 RICH SAMUEL J -- 20492 OLMSTEAD RD 200 29 12/14/1984 110
MARI 578 GIANELLAS DEL -- 20774 OLMSTEAD NE 154 -- 8/1/1984 60
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September 2020 3 of 6 312.005

Attachment A: Water Well Inventory
County 
Code Well ID# Last Name First Name Company Well Address

Well 
Depth 
(ft)

Static Water 
Level
(ft)

Date 
Constructed

Pumping 
Rate
(gpm)

MARI 579 HOWARD ALLEN -- 20961 OLMSTEAD RD NE 127 25 2/14/1982 30
MARI 580 DAVIS MIKE -- -- 105 28 4/30/1980 40
MARI 581 WILLIAMS ROBERT J -- -- 165 24 5/19/1978 30
MARI 582 ARNDT JIM -- -- 145 30 6/2/1976 30
MARI 583 BELL RICHARD -- -- 150 61 7/28/1973 25
MARI 584 CHRISTOPHERSON E E -- -- 76 30 6/25/1970 35
MARI 585 DORSETT JOHN -- -- 150 70 8/10/1973 25
MARI 586 FORCHIONE JOSEPH -- -- 90 20 4/4/1971 35
MARI 587 GANOE MARY -- -- 125 56 7/19/1973 30
MARI 588 HENDERSON MRS ROSE -- -- 40 6 6/12/1961 25
MARI 589 KAUFFMAN -- -- -- 142 120 3/21/1968 30
MARI 590 LINGER RICHARD -- -- 100 50 7/23/1973 20
MARI 591 LASS GEORGE -- -- 150 56 7/14/1973 20
MARI 592 MEADERS HAROLD -- -- 115 47 9/30/1974 75
MARI 593 MERCADO ADAM -- -- 350 20 4/29/1974 9
MARI 594 REMINGTON ARTHUR -- -- 100 33 9/13/1968 40
MARI 595 HIGHT W M -- -- 127 44 9/27/1967 65
MARI 596 BELOZER BOB -- -- 136 32 10/31/1974 50
MARI 597 BELOZER BOB -- -- 143 50 8/11/1976 150
MARI 598 BELOZER BOB -- -- 270 70 8/9/1976 10
MARI 599 PAVLICEK SYLVESTER -- -- 164 35 4/21/1973 --
MARI 600 GIANELLA BUCK -- -- 150 28 5/1/1976 70
MARI 601 LOTSPELCH CHARLES M -- -- 138 63 8/31/1973 60
MARI 602 UNDERLAND LARS -- -- 110 20 4/20/1971 80
MARI 603 YERGEN T H YERGEN, MARY A -- 102 23 11/30/1958 60
MARI 604 DRIEVER HERSCHEL R -- -- 92 3 12/31/1952 180
MARI 605 RYAN FRANCIS -- -- 180 40 11/9/1965 665
MARI 606 CHRISTOPHERSON ERSEL -- 19872 OLMSTEAD RD NE 164 28 3/17/1966 530
MARI 607 JOHNSON JIM -- 19566 BUTTEVILLE RD 134 32 4/21/1987 125
MARI 609 HATHAWAY PHIL -- -- 143 13 4/26/1985 15
MARI 610 REILING NORMAN -- -- 173 32.4 3/20/1980 1375
MARI 611 -- -- GILLES BERRY FARM INC. -- 308 54 8/23/1979 100
MARI 612 MILLER HAZEL -- -- 130 58 6/15/1979 30
MARI 613 GILLIS N H -- -- 140 59 10/23/1975 30
MARI 614 GILLIS N H -- -- 315 49 8/8/1975 500
MARI 615 COOK WAYNE -- -- 173 40 11/9/1977 1150
MARI 616 BLOCK WALTER -- -- 111 38 11/26/1974 38
MARI 618 WAY MELVIN -- -- 70 20 8/7/1973 50
MARI 619 HIGUERA AL -- -- 170 40 6/23/1970 65
MARI 620 HULSHIZER DONALD L -- -- 173 40 6/28/1975 40
MARI 621 WILMES DENNIS -- -- 54 8 2/28/1976 24
MARI 622 MILLER KENNETH -- -- 182 32 11/27/1978 350
MARI 623 HOFFMAN BILL -- -- 135 38 8/4/1965 40
MARI 624 COOK WAYNE M -- -- 128 50 8/1/1964 200
MARI 625 NYQUIST ERWIN -- -- 140 40 5/20/1966 160
MARI 626 HORNADAY DAVID L -- -- 115 35 8/23/1963 200
MARI 627 PRIDEAUX WARREN -- -- 96 18 9/16/1960 40
MARI 628 GILLIS N H -- -- 138 20 4/10/1974 60
MARI 629 KOCH BOB -- -- 104 30 5/31/1972 30
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September 2020 4 of 6 312.005

Attachment A: Water Well Inventory
County 
Code Well ID# Last Name First Name Company Well Address

Well 
Depth 
(ft)

Static Water 
Level
(ft)

Date 
Constructed

Pumping 
Rate
(gpm)

MARI 630 GILLIS N H -- -- 196 34 6/1/1974 45
MARI 631 FELLER HARLAND E -- -- 120 45 12/31/1950 40
MARI 632 BEKEBREDE A H -- -- 130 22 3/9/1953 450
MARI 633 LINHARDT C L -- -- 113 20 12/31/1940 100
MARI 634 LENHARDT C Y -- -- 113 20 12/31/1941 --
MARI 635 GILLES NORBERT H -- -- 303 11 3/22/1958 700
MARI 637 MILLER WALTER -- -- 145 52 6/26/1979 80
MARI 638 PAYTON MARSHALL -- -- 82 25 8/21/1972 50
MARI 639 CHASE RON -- -- 102 36 9/27/1974 40
MARI 640 MARTIN WALTER -- -- 106 30 5/4/1970 30
MARI 641 MCKOWN R B -- -- 99 30 8/22/1969 25
MARI 642 SMITH CHESTER -- -- 110 51 8/17/1965 150
MARI 643 SEAMAN W J -- -- 98 35 9/28/1955 --
MARI 644 REILING NORMAN -- -- 147 35.9 10/30/1978 700
MARI 646 BLISS ORRIN W -- -- 95 29 9/6/1954 100
MARI 647 -- -- CASES NURSERY -- 198 55 10/29/1987 100
MARI 648 HEROLD CONRAD -- -- 112 61 11/14/1986 50
MARI 649 PRESCOTT MIKE -- -- 100 69 9/5/1986 12
MARI 650 CLACK RONALD -- -- 111 65 8/4/1986 24
MARI 651 BOOZE JOHN J -- -- 112 60 7/8/1986 23
MARI 652 FOBERT VERL -- -- 116 30 2/4/1974 30
MARI 653 ALBERS MARTIN -- -- 116 43 6/20/1972 35
MARI 654 GREGORY BARRY -- -- 90 16 5/22/1976 40
MARI 655 RIALEY CLEATWOOD -- -- 96 40 2/14/1972 25
MARI 656 RAILEY CLEATWOOD -- -- 92 18 11/9/1971 15
MARI 657 SCHARER MARLIN -- -- 117 41 3/19/1971 30
MARI 658 FREDERIKS EVERT -- -- 128 43 6/18/1973 300
MARI 659 REBER DWIGHT TRAILER PARK OF PORTLAND -- 184 13 8/24/1978 350
MARI 660 LEWIS HOWARD -- -- 148 78 7/30/1977 45
MARI 661 MEIROW VERN -- -- 153 7 7/11/1973 40
MARI 662 JEE RONALD -- -- 153 31 4/24/1976 38
MARI 663 CLARK DAVE -- -- 170 32 4/6/1985 150
MARI 664 PARDEY HENRY F -- -- 137 110 8/7/1951 680
MARI 665 BASSETT RAYMOND HARRIS -- -- 128 -- 6/30/1952 280
MARI 666 KOEBEL JR GEORGE -- -- 90 30 12/31/1954 --
MARI 667 CHUMBLEY MARTHA -- -- 0 34 9/6/1958 45
MARI 668 SEAMAN WARREN J -- -- 98 -- 9/23/1955 40
MARI 669 NELSON JOHN B -- -- 100 24 3/31/1950 90
MARI 670 CHUMBLEY MARTHA -- -- 115 34 9/6/1958 --
MARI 671 STUTZMAN WILLIAM M -- -- 118 44 6/8/1978 60
MARI 672 BASSETT R H -- -- 128 34.6 2/3/1960 --
MARI 673 HILDEBRAND REIN -- -- 110 45 5/7/1970 30
MARI 714 PIERCE THOMAS L -- -- 230 60 10/22/1979 45
MARI 715 PIERCE THOMAS L -- -- 110 50 6/7/1977 30
CLAC 1954 -- -- WEYERHAEUSER CO. 21475 BUTTEVILLE RD NE -- 62 9/12/1986 125
MARI 2200 GREENINGER JOE -- 11424 EHLEN RD NE 150 41 7/12/1990 60
MARI 2234 HAENER MADELENE M HAENER FARMS 11190 EHLEN RD NE 214 44 6/27/1990 600
MARI 17205 DECOSTA JIM DECOSTA, MADELINE 20531 MATTHIEU ST, DONALD 152 21 3/6/1991 160
MARI 17762 GOODE GARY -- 22075 BUTTEVILLE RD NE, AURORA 65 16 3/22/1992 30
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September 2020 5 of 6 312.005

Attachment A: Water Well Inventory
County 
Code Well ID# Last Name First Name Company Well Address

Well 
Depth 
(ft)

Static Water 
Level
(ft)

Date 
Constructed

Pumping 
Rate
(gpm)

MARI 18753 LEAVY EDWARD -- 12074 EHLEN RD NE 185 60 10/12/1993 510
MARI 18784 -- -- CBM DEVELOPMENT -- 136 52 11/3/1993 50
MARI 19145 SMITH CHESTER -- 22235 BUTTEVILLE RD NE 120 73 7/2/1994 --
MARI 19232 HAMMERSLEY BILL HAMMERSLEY, LINDA 11507 DONALD RD 156 73 9/23/1994 85
MARI 19390 NIBLER ROBERT NIBLER, KATHERINE 11542 FELLER RD -- -- 12/30/1994 --
MARI 19661 SALMONSON KEN -- 22120 BUTTEVILLE RD NE 107 30 5/4/1995 40
MARI 20821 RISSBERGER JOHN -- 10236 MATTHIEU LANE 200 60 10/19/1995 75
MARI 50196 ANDERSON TIM -- 11410 FARGO RD NE 210 50 1/9/1996 30
MARI 50620 HAENER RICHARD -- 20495 BUTTEVILLE RD 182 25 6/6/1996 545
MARI 50732 WEST BAKER SOUTH, CHRISTOPHERSON 11644 EHLEN RD NE 166 75 7/5/1996 400
MARI 51663 -- -- HAENER BROTHERS 19811 OLMSTEAD RD NE 194 38 3/3/1997 1000
MARI 53183 RISSBERGER JOHN -- -- 209 59 7/10/1998 430
MARI 53553 FELLER S PETE -- 11814 EHLEN RD 239 69 9/22/1998 450
MARI 53597 MEIROW JIM -- 11973 FELLER RD NE 180 42 11/2/1998 75
MARI 53691 GOODWIN BOB -- 11410 FARGO RD NE, AURORA 128 44 11/18/1998 25
MARI 53703 SCHIEDEL GENE -- 21599 DOLORES WAY, AURORA 219 44 11/18/1998 700
MARI 54118 BATES HAROLD ISBERG RV PARK 20342 OLMSTED RD NE 224 78 6/15/1999 200
MARI 54885 GIANELLA VERMONT -- BUTTEVILLE RD NE, HUBBARD 190 43 5/15/2000 350
MARI 54896 FELLER PETE -- -- 153 43 5/3/2000 600
MARI 55178 -- -- J T UNLIMITED 11542 FELLERS RD 158 64 9/7/2000 300
MARI 55189 SALMONSON KEN -- 11542 FELLERS RD 175 60 9/9/2000 80
MARI 55190 SALMONSON KEN -- 11410 FARGO RD NE 415 -- 8/22/2000 --
MARI 55289 -- -- SCHIEDEL NURSERY 22506 BENTZ RD NE, AURORA 0 14 10/9/2000 --
MARI 55379 -- -- A AND R SPADA FARMS 22506 BENTZ RD NE, AURORA 0 15.5 11/16/2000 --
MARI 55380 -- -- A AND R SPADA FARMS 9703 YERGEN RD NE-AURORA 0 15.5 11/16/2000 --
MARI 55469 -- -- CITY OF DONALD 10983 REES ST 192 -- 11/30/1998 --
MARI 55470 -- -- CITY OF DONALD 20242 OLMSTEAD RD NE 192 71 8/5/1997 200
MARI 55917 MCKILLIP SAM -- 11260 FARGO RD NE, AURORA 161.5 56.5 7/5/2001 175
MARI 56114 GARNER DEBRA RICKEY, IRENE 21211 OMSTEAD RD, AURORA 166.5 80 9/13/2001 32
MARI 56135 LOWRIE ANITA -- NEAR 22506 BENTS RD, AURORA 100 40 10/8/2001 50
MARI 56472 -- -- A AND R SPADA FARMS 1 BUTTEVILLE RD, DONALD 305 -- 3/22/2002 --
MARI 56530 -- -- A AND R SPADA FARMS 19975 BUTTEVILLE RD NE; 1 MI S OF DONALD 613 91 5/3/2002 80
MARI 56620 SPENCE JUDITH K -- DONALD RD, DONLAD; E OF DONALD NEXT TO CITY LIMITS 110 66 12/31/1967 --
MARI 56719 REILING NORMAN REILING, ITHA; NORMAN AND ITHA REILING TRUST MATTHIEU LANE, DONALD 238 53 7/1/2002 825
MARI 56736 REILING ITHA -- 20529 MATTHIEU ST NE 147 78 7/15/2002 200
MARI 56841 ARENSMEIER EFFIE -- 22506 BENTZ RD, AURORA 132 97 8/26/2002 20
MARI 56906 -- -- A AND R SPADA FARMS 22506 BENTS RD, AURORA 206 78 9/24/2002 575
MARI 57359 -- -- A AND R SPADA FARMS 20852 S OLMSTEAD RD, AURORA 0 -- 6/5/2003 --
MARI 57403 CAM GEORGI CAM, ANTONIA 20295 BUTTEVILLE RD NE, HUBBARD 134 49 7/11/2003 50
MARI 57586 SPADA ARTHUR -- 10414 EHLEN RD NE; AURORA 161 65 10/14/2003 600
MARI 58177 MALONE RICK -- 20774 MATTHIEU ST NE 110.5 44 6/8/2004 220
MARI 58417 HERRLE TIM -- 21211 OLMSTEAD RD NE, AURORA 159 75 10/2/2004 100
MARI 58607 DUPONT PAUL -- 22105 BUTTEVILLE RD NE 200 46 12/13/2004 350
MARI 59123 -- -- BRIDLEWOOD FARMS LLC 20361 OLMSTEAD RD 201 68 7/7/2005 175
MARI 59882 KAUFMAN DAVE -- 19806 SW BUTTEVILLE RD, AURORA 187 97 8/12/2006 30
MARI 60051 WILDER GEORGE -- 19811 OLMSTEAD RD NE, AURORA 159 48 11/3/2006 40
MARI 60063 TENHULZEN DAVID TENHULZEN, NANCY 20495 BUTTEVILLE RD 177 43 10/31/2006 300
MARI 60131 -- -- BAKER WEST INC. 20495 BUTTEVILLE RD 327 55 12/11/2006 --
MARI 60144 -- -- BAKER WEST INC. 20495 BUTTEVILLE RD 200 54 12/20/2006 200
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September 2020 6 of 6 312.005

Attachment A: Water Well Inventory
County 
Code Well ID# Last Name First Name Company Well Address

Well 
Depth 
(ft)

Static Water 
Level
(ft)

Date 
Constructed

Pumping 
Rate
(gpm)

MARI 60517 -- -- BAKER WEST INC. 11603 FELLER RD NE 173 28.8 5/29/2007 750
MARI 60554 MEADERS RANDY MEADERS, ROBIN ACROSS ST FROM 20342 OLMSTEAD 118 66 6/30/2007 40
MARI 60895 GIANELLA VERMONT -- 20361 OLMSTEAD RD 215 98 8/18/2007 32
MARI 60927 KAUFMAN DAVE -- 9694 IDA LANE 164 59 9/8/2007 32
MARI 60939 GIANELLA VERMONT -- 12058 DONALD RD NE 172 96 9/17/2007 30
MARI 61014 HAYS THOMAS -- 2470 MOLALLA HWY 167.5 81 9/21/2007 30
MARI 61016 BURCH RON FOX ENTERPRISES LTD 9722 PENNSTAR LANE 122 44 9/4/2007 38
MARI 61078 GIANELLA VERMONT -- 9742 PENNSTAR LANE 160 89 9/20/2007 30
MARI 61079 GIANELLA VERMONT -- 9724 IDA LANE 157 87 9/25/2007 32
MARI 61080 GIANELLA VERMONT -- 9655 IDA LANE 145 69 9/12/2007 35
MARI 61242 GIANELLA VERMONT -- 20777 BUTTEVILLE RD NE, AURORA 170 89 9/29/2007 30
MARI 61414 OLSEN KATHY -- 20561 OLMSTEAD RD NE, AURORA 76 35 1/11/2008 50
MARI 62499 -- -- AURORA LOAN SERVICES 9742 PENSTAR LANE, AURORA 125 47 6/3/2009 --
MARI 62874 HOFFMAN CRAIG -- 21856 BENTS RD NE, AURORA 161 37 2/1/2010 100
MARI 63260 -- -- TA OPERATING LLC 22495 BUTTEVILLE RD, HUBBARD 221 88 9/2/2010 125
MARI 63391 -- -- A AND R SPADA FARMS LLC 9625 IDA LANE 0 55 10/25/2010 --
MARI 63790 GIANELLA VERMONT -- 9762 PENNSTAR LANE 178 75 7/23/2011 30
MARI 63791 MEIROW JIM -- 20342 OLMSTEAD RD 159 62 7/30/2011 34
MARI 63874 GIANELLA VERMONT -- 9779 RYAN CREEK LANE NE 130 72 8/14/2011 90
MARI 64431 JOHNSON ROBERT -- 9695 IDA LN 164 97 9/24/2012 200
MARI 64514 GIANELLA VERMONT -- 12334 EHLEN RD, AURORA, OR 97002 172 91 10/26/2012 25
MARI 65054 -- P3304-8153 LEATHERS FUELS 9767 LARIAT LANE 134 -- 9/25/2013 --
MARI 65211 DUPONT BRIAN -- 9621 HIGUERA LANE NE 179 24 4/25/2014 58
MARI 65510 NASH SCOTT NASH, PAULEEN 9691 HIGUEA LANE, AURORA 153 57 10/21/2014 25
MARI 65596 EBERLY EARL EBERLY, JACKIE 20145 OLMSTEAD RD NE, AURORA 160 39 12/18/2014 23
MARI 65621 RAUEN DOUG PAHLISCH HOMES; RAUEN, JULIE 9728 LARIAT LANE, AURORA 164 31 2/18/2015 100
MARI 65653 BOYSEN BRET BOYSEN, DEMI 20531 MATTHIEU ST NE 168.5 25.8 3/17/2015 60
MARI 65672 SNETHEN SANDRA -- 20531 MATTHIEU ST NE 72 -- -- --
MARI 65673 SNETHEN SANDRA -- 20142 OLMSTEAD RD NE 106 -- -- --
MARI 65685 BALANCE JEFFREY -- 20911 OLMSTEAD RD NE, AURORA 144 28 4/20/2015 225
MARI 65751 FROLOV KUPRIAN -- 9743 PENSTAR LN, AURORA 160 98 7/6/2015 100
MARI 65819 PIETROK MARK -- 19806 S.W. BUTTEVILLE ROAD AURORA, OREGON 97223 171 106 8/8/2015 30
MARI 65914 EMCH DAVID EMCH, HEIDI 9695 IDA LN NE 170 51.5 10/8/2015 50
MARI 65987 GIBBONS PAUL -- 19742 OLMSTEAD RD NE, AURORA 158 45 11/25/2015 150
MARI 66022 CHITWOOD DON -- 12277 DONALD RD NE 155.33 33 12/3/2015 27
MARI 66257 STIGALL FORD & SHARON -- 11603 FELLER RD NE 161 37 4/26/2016 150
MARI 66259 EDWARDS MARCIA & MONTE -- 10526 MATTHIEU LANE N.E. AURORA, OREGON 97002 142 36 12/24/2015 100
MARI 66327 ZELLER NORMAN MANOR ACRES LLC 10519 MATTHIEU LN NE 178 48 6/8/2016 75
MARI 66436 MEITHOF STEVE MEITHOF, KAREN 12298 DONALD RD NE, AURORA 97002 156 76 8/11/2016 75
MARI 66518 SALLEE BRIAN -- 21256 NE BUTTEVILLE RD, AURORA 170 76 9/10/2016 38
MARI 66648 -- -- VALLEY PACIFIC CONSTRUCTION 21256 NE BUTTEVILLE RD, AURORA 360 -- 11/2/2016 --
MARI 66877 BRANT ROBYN -- 26170 GELBRICH RD CANBY, OR  97013 152.75 35 5/30/2017 500
CLAC 67845 YOUNG FRANK -- 9723 PENNSTAR LANE NE, AURORA 105 39 5/31/2011 42
MARI 68011 LOWE MICHELLE -- 20366 BUTTEVILLE RD 160 76 7/17/2018 50
MARI 68288 NEWBY BRIAN -- 19733 OLMSTEAD RD. AURORA OR. 97002 147 99 10/3/2018 30
MARI 69177 HARTENSTEIN MICHAEL -- 20446 BUTTEVILLE RD NE, AURORA 264 34 1/13/2020 450
MARI 69182 -- -- STORM PROPERTIES LLC PO BOX 23235 142 49 3/30/2020 55
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ATTACHMENT B 

WELL LOGS AND WATER WELL REPORTS FOR GEOLOGIC 
CROSS-SECTION A – A’ 
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STATE OF OREGON 
WATER SUPPLY WELL REPORT 
(as required by ORS S37.76S & OAR 690-205--0210) 

WELL I.D. LABEL# L 120920 1------------1 
START CARD# 

ORIGINAL LOG # 

215107 

I 
(1) LAND OWNER Owner Well I.D .. _______ ~---1 (Y\~ c;i':l..'8~ 

First Name Brian Last Name _N_e_wb_,_y ______ _ 
Company ______________________ _ 

Address 20366 Butteville Rd 
City Hubbard State OR Zip 97032 

(2) TYPE OF WORI{ IB]New Well O n---L!Emwm 
I I Alteration {comnlete 2a & 10) r.. "'Q' 

(2a) PRE-~;E~TI?r~ To Gauge ~ t.\Rd2:-_&i 2019 
Casing:C=:J ~'~'--~'-~'-~I lu....a·u • 

To Amt sacks/lo 
Seal:\ 

Material From 

I I 
(3) DBJ;LL METHOD 

lJRotary Air 0Rotary Mud [8]cable 0Auger Ocable Mud 

0Reverse Rotary O Other ___________ _ 

1 I WRD 

(4) PROPOSED USE [8)Domestic 01rngation • community 

0 Industrial/ Commericial D Livestock D Dewatering 

0Toermal Oinjection O Other 

(5) BORE HOLE CONSTRUCTION Special Standard• (Attach copy) 
Depth of Completed Well _1_47 ___ ft. 

BOREHOLE 
~D_ia_~F_ro_m_~_T~o__ Material 
,___t_o ___ o_-+-_3_7 _ _. I Bentonite chips 

6 37 147 

SEAL 
From To Amt 

I o I 37 17 
Calcul ated 17 

sacks/ 
lbs 
\. 

(9) LOCATION OF WELL (legal description) 
E/WWM County MARION - Twp 4 S N/S Range I W 

Sec 19 N E. 1/4 ofthe ~ 1/4 Tax:Lot _2_00 _____ _ 

Tax: Map Number __________ Lot _______ _ 

Lat __ 0 __ ' __ • or __________ _ 

Long __ 0 __ ' __ • or __________ _ 

(e Street address of well (' Nearest address 

(10) STATIC WATER LEVEL 

DMSorDD 

DMSorDD 

Date SWL(osi) + SWL(ft) 
~xisting Well / Pre-Alteration I I I LJ I 
~ompleted Well I t0--03-2018 I Jn =:::S---99----1. 

Flowing Artesian? D Dry Hole? D 
1w ATER BEARING ZONES Depth water was first found _1_2_4 ___ _ 

SWL Date From To Est Flow SWL(psi) + SWL(ft) 

l®-1~2018 , lM , ,., I 7S I I§ 
1----+----+----1 IL_ ___ _1I __ L_ '-+-1-_Jl;~nii;,;-;--;-;~-------------

(11) WELL LOG 

How was seal placed: 
~ther 690-210-0340 

Calculated 

Method DA Os D e Do E 

Backfill placed from ___ ft. to ___ ft. Material ______ _ 

Material 
Clay, brown 
clay, gray, medium 

Ground Elevation 

From To 
0 34 
34 44 

Filter pack from ___ ft. to ___ ft. Material ____ Size ____ If-=="-'--=:.:.=-=::..1..=:.:.:L-----clay, blue gray, sticky 44 52 
clay, brown 52 57 

Explosives used: D Yes Type Amount 

(Sa) ABANDONMENT USING UNHYDRA TED BENTONITE 
Proposed Amount Pounds Actual Amount Pounds 

(6) CASING/LINER 

~~, L~.~ I ~5ra , ,~ ';','; ,;:,,,, G:;' ~-"~ ~Xd 8 
133.17 147 .188 ~ ~ 

Shoe O Inside [8)0utside O Other Location of shoe(s) _l;.:;3.cc.6 __ 

TempcasingOYes Dia ___ From ____ To ___ _ 

(7) PERFORA TlONS/SCREENS 
Perforations Method ____________ _ 

Screens Type _v_w_ire_____ Material stainless 
Perf/S Casing/ Screen Scm/slot Slot # of Tele/ 
creen Liner Dia "·~~ To ..,;,1,h Jpnmh slots nine size 
Screen 5 137 142 .035 

(8) WELL TESTS: Minimum testing time is 1 hour 
@ Pump Q Bailer Q Air Q Flowing Artesian 

Temperature 53 °F Lab analysis Ov es By _________ _ 

Water;iuality-c-on-c-em-s? [Jves (describe.below) TDS amount 88 ~ 

I mm I To I Do<n~•o• I Al"'" I 

sand and clav, brown 57 61 
sand and clav, blue IUl!Y, hard 61 72 
clay, brown. medium 72 74 
sand. brown, corse 74 77 
clay, sandy, brown 77 80 
sand, brown 80 85 
clav, brown /""Ii co 85 98 
clav, blue 1rrav w c:::, - 98 11 2 
sand, brown, loose ;;;> - Loi 112 114 
clay, stickv blue I l l -- !,,I. 114 124 

I llrl!Vel, cemented and sand I" So 124 142.5 
clay green w ~ u 142.5 147 

a: ,-.;;, 

Date Started09-04-2018 Completed _l_0_-0_3_-2_0_18 ____ _ 

(unbonded) Water Well Constructor Certification 
I certify that the work I performed on the construction, deepening, alteration, or 
abandonment of this well is in compliance with Oregon water supply well 
construction standards. Materials used and information reported above are true to 
the best ofmy knowledge and belief 

License Number Date 
--------

Signed 

(bonded) Water Well Constructor Certification 

I accept responsibi lity for the construction, deepening, alteration, or abandonment 
work performed on this well during the construction dates reported above. All work 
performed during this time is in compliance with Oregon water supply well 
construction standards. This report is true to the best of my knowledge and belief 

License~ 283 A Date 10-25-2018 

Sign~~ 
Contact Info (optional) __________________ _ 

ORIGCNAL- WATER RESOURCES DEPARTMENT 
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK Form Version: 0.95 
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• 

WATER SUPPLY WELL REPORT -
continuation page 

(2a) PRE-ALTERATION 
Dia + From To Gauge Stl Piste Wld Thrd 

§II I I I~§ § 
Material From To Amt sacks/lbs 

I II I I I I 
(5) BORE HOLE CONSTRUCTION 

BOREHOLE SEAL sacks/ 
Dia From To Material From To Amt lbs 

I I 
Calculated 
I I 

Calculated 
I I 
Calculated 
I I 
Calculated 
~ 

FILTER PACK 
From To Material Size 

I I I 
(6) CASING/LINER 

Casing Liner Dia + From To Gauge Stl Piste Wld Thrd 

[_ - -) 
1 ··.· ..... -) ..... -l 
-- ..... -) I 
' ..... -) 
- - -- -

i-- ..... 
i-- -
'-- -

(7) PERFORA TIO S/SCREENS 

Perf/S Casing/ Screen Scm/slot Slot # of Tele/ 
creen Liner Dia From To width lenoth slots nioe size 

(8) WELL TESTS: Minimum testing time is 1 hour 

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr) 

' 

WELL I.D. LABEL# L 120920 1-----------1 
ORIGINAL LOG # 

STARTCARD# 215107 !-----Tl----~ 

Water Quality Concerns 
From To Description Amount Units 

I I I 
(10) STATIC WATER LEVEL 

SWLDate From To Est Flow SWL(psi) + SWL(ft) 

(11) WELL LOG 

Material From To 

w1-r :1-1vt:u 

- ~ n "n•n 
MA~ 71 u LUI.J 

f 1\IU~l 11 

. -
- .... - __ _. ... 

111-L TV c.ulO 

------, .... J;i 

V Tll • '""" 

Comments/Remarks 

cross bar as lift bail 135' 9" 

Bottom plate at 147 ' 
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Well Site Scoring Methodology and Criteria 
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Hydrogeologic Conditions 
The hydrogeologic conditions of each candidate site are critical for maximizing production capacity of a well 
or a group of wells. To compare the hydrogeologic characteristics of each candidate site, the following 
criteria were considered: 

• Aquifer Thickness: Conceptually, for an aquifer with a relatively homogenous composition, a larger 
saturated aquifer thickness corresponds to a greater production capacity potential, as more water 
bearing material is available for development. For this criterion, candidate sites having larger 
saturated aquifer thicknesses are scored more favorably than sites with smaller saturated 
thicknesses.   

• Well Specific Capacities: Specific capacity is a well performance metric that provides a general 
indication of aquifer yield and the production capacity of a well. For this criterion, sites in the vicinity 
of wells with higher specific capacities are scored more favorably than those with lower values.  

Using the scoring methodology in conjunction with the two criteria, the maximum score a candidate site can 
achieve for this category is 2 (+), based on a positive (+) score for each of the two criteria. 

Land Use Compatibility 
The land use compatibility classification of site regulates how the site can be developed and what uses can 
be allowed on the site. Sites in which the development of a public utility facility (such as a production well 
and pump house) is an allowed use or conditional use are scored more favorably than sites not currently 
zoned to accommodate such facilities. The following criteria were considered for this category: 

• City Limits: Candidate sites situated within City limits where the City would have regulatory authority 
are scored more favorably than sites that are not.   

• Zoning: Candidate sites designated with land uses that allow development of public utility facilities 
for outright or conditioned use are scored more favorably than sites with more restrictive land uses.    

The maximum score a candidate site can achieve for this category is 2 (+), based on a positive (+) score for 
each of the two criteria. 

Setback Requirements and Site Ownership 
Potential siting restrictions for water supply wells are outlined as setback requirements in the Oregon 
Administrative Rules (OAR) through minimum standards for construction and maintenance of wells [OAR 
690-210-0030(1)] and for source water protection planning for Group A Public Water Supplies [OAR 333-
061-0050(2)(a)(B-G)]. Setback requirements include, but not limited to:  

Setback 
Distance 

(feet) 
Setback Description Regulatory 

Authority 

5 Any permanent structure, excluding pump houses OWRD 

50 Gravity sewer lines or septic tanks OHA / 
OWRD 

100 The area within 100 feet of a well shall be owned and controlled by the water supplier OHA 

100 Potential contaminant sources (e.g., pressurized sewer lines, parking lots/roadways, 
chemical or fuel storage, junk/auto/scrap yards, underground storage tanks, etc.)  OHA 

500 Surface water OHA 

500 Hazardous waste storage, disposal, or treatment; underground injection  OWRD 

The following criteria were considered for this category: 
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• Site Ownership: Candidate sites that are owned by the City are scored more favorably than sites that 
are privately owned.  

• Setback Requirements: While some setback requirements can be negotiated or waived if an 
equivalent level of source water protection can be met, this evaluation scores sites that are able to 
meet these setback requirements more favorably than sites that may not.    

• Developable Area: Candidate locations with less site constraints (e.g., existing buildings and parking 
lots) are scored more favorably than sites having more site development limitations.    

The maximum score a candidate site can achieve for this category is 3 (+), based on a positive (+) score for 
each of the three criteria. 

Susceptibility to Contamination 
The proximity of potential contaminant sources can be problematic for production wells if pumping 
operations are deemed to have the potential to draw contaminants into the well and thereby adversely 
impact groundwater quality to a degree that requires additional treatment or abandonment of the well. The 
following criterion was considered for this category: 

• Proximity to Potential Contaminant Source: Sites that are proximal to few potential contaminant 
sources are scored more favorably than sites that are proximal to many potential contaminant 
sources.  

The maximum score a candidate site can achieve for this category is 1 (+), based on a positive (+) score for 
the single criterion.  

Pumping Interference 
Pumping interference occurs when the pumping operations of one well reduce the available drawdown and 
production capacity of a neighboring well. This generally takes place when production wells are too closely 
spaced and draw groundwater from the same aquifer system. The following criterion was considered for this 
category: 

• Proximity to Existing Wells: Sites that are proximal to existing high-capacity wells or clusters of wells 
are scored less favorably than sites that are located further away from these pumping centers.  

The maximum score a candidate site can achieve for this category is 1 (+), based on a positive (+) score for 
the single criterion.  
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Water System Master Plan Amendment  Water System Modeling 

  

Appendix D. Water System Modeling 

  

Water System Master Plan Page 176 of 222 Updated: July 2021



Project: Water System Master Plan Amendment
City: City of Donald
Title: EPANET 2, Water System Model, Scenario 1

02/19/21

DIP
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WMCP Update, Donald, Scenario 1, v5.0
Network Table - Nodes

                        ElevationBase Demand Demand Head Pressure
 Node ID ft GPM GPM ft psi

Junc 1                  179 12.5 12.5 331.25 65.97
Junc 2                  181 5.391 5.39 331.33 65.14
Junc 3                  192 5.391 5.39 331.46 60.43
Junc 4                  190 5.391 5.39 331.15 61.16
Junc 5                  192 5.391 5.39 333.67 61.39
Junc 6                  195 5.391 5.39 334.06 60.25
Junc 7                  196 5.391 5.39 332.5 59.15
Junc 8                  195 5.391 5.39 335.46 60.86
Junc 9                  196 5.391 5.39 331.33 58.64
Junc 10                 195 5.391 5.39 331.19 59.01
Junc 11                 196 5.391 5.39 331.31 58.63
Junc 12                 196 5.391 5.39 331.19 58.58
Junc 13                 196 5.391 5.39 331.31 58.63
Junc 14                 196 5.391 5.39 331.3 58.62
Junc 15                 196 5.391 5.39 331.19 58.58
Junc 16                 195 5.391 5.39 330.46 58.69
Junc 17                 194 5.391 5.39 329.68 58.79
Junc 18                 194 5.391 5.39 328.92 58.46
Junc 19                 193 5.391 5.39 328.9 58.88
Junc 20                 196 5.391 5.39 328.51 57.42
Junc 21                 194 5.391 5.39 328.51 58.28
Junc 22                 196 5.391 5.39 328.41 57.37
Junc 23                 196 5.391 5.39 328.06 57.22
Junc 24                 198 5.391 5.39 327.8 56.24
Junc 25                 194 5.391 5.39 328.41 58.24
Junc 26                 197 5.391 5.39 330.04 57.65
Junc 27                 197 5.391 5.39 330.03 57.64
Junc 28                 199 5.391 5.39 327.97 55.88
Junc 29                 198 5.391 5.39 327.25 56
Junc 30                 196 5.391 5.39 327.08 56.8
Junc 31                 194 5.391 5.39 326.62 57.47
Junc 32                 189 5.391 5.39 327.22 59.89
Junc 33                 196 5.391 5.39 327.21 56.85
Junc 34                 198 5.391 5.39 326.23 55.56
Junc 35                 197 5.391 5.39 325.57 55.71
Junc 36                 195 5.391 5.39 325.3 56.46
Junc 37                 194 5.391 5.39 325.42 56.94
Junc 38                 194 5.391 5.39 325.4 56.93
Junc 39                 193 5.391 5.39 326.88 58.01
Junc 40                 197 5.391 5.39 316.3 51.69
Junc 41                 197 5.391 5.39 323.54 54.83
Junc 42                 197 5.391 5.39 323.43 54.78
Junc 43                 198 5.391 5.39 325.12 55.08
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Junc 44                 198 5.391 5.39 323.97 54.58
Junc 45                 198 5.391 5.39 325.51 55.25
Junc 46                 198 5.391 5.39 325.42 55.21
Junc 47                 197 5.391 5.39 319.39 53.03
Junc 48                 197 5.391 5.39 323.3 54.73
Junc 49                 197 5.391 5.39 325.72 55.77
Junc 50                 199 5.391 5.39 316.23 50.8
Junc 51                 195 5.391 5.39 317.02 52.87
Junc 52                 195 5.391 5.39 317.13 52.92
Junc 53                 195 5.391 5.39 317.13 52.92
Junc 54                 198 5.391 5.39 310.07 48.56
Junc 55                 195 5.391 5.39 272.13 33.42
Junc 56                 188 1505.391 1505.39 248.86 26.37
Junc 57                 194 5.391 5.39 318.36 53.89
Junc 58                 192 5.391 5.39 318.1 54.64
Junc 59                 191 5.391 5.39 323.29 57.32
Junc 60                 197 5.391 5.39 324.71 55.34
Junc 61                 194 5.391 5.39 324.71 56.64
Junc 63                 195 5.391 5.39 317.17 52.93
Junc 65                 192 5.391 5.39 318.09 54.63
Junc 66                 179 41.811 41.81 328.2 64.65
Junc 68                 197 41.811 41.81 328.11 56.81
Junc 69                 194 41.811 41.81 328.9 58.45
Junc 70                 194 41.811 41.81 328.68 58.36
Junc 71                 183 41.811 41.81 327.58 62.65
Junc 72                 183 41.811 41.81 327.31 62.53
Junc 62                 195 5.391 5.39 335.57 60.91
Resvr 64                335.69 #N/A            -2103 335.69 0

WMCP Update, Donald, Scenario 1, v5.0
Network Table - Links

                        Length Diameter Roughness Flow Velocity
 Link ID ft in                 GPM fps

Pipe 1                  450 12 120 218.8 0.62
Pipe 2                  680 12 120 224.2 0.64
Pipe 3                  650 12 120 206.3 0.59
Pipe 4                  420 12 120 -472 1.34
Pipe 5                  1450 12 120 701.59 1.99
Pipe 6                  250 12 120 706.98 2.01
Pipe 7                  120 10 120 1379.85 5.64
Pipe 8                  50 10 120 2092.22 8.55
Pipe 9                  570 10 120 509.74 2.08
Pipe 11                 120 10 120 5.39 0.02
Pipe 12                 250 10 120 85.28 0.35
Pipe 13                 100 10 120 5.39 0.02
Pipe 14                 380 4 120 5.39 0.14
Pipe 15                 780 8 120 69.11 0.44
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Pipe 16                 240 12 120 419.07 1.19
Pipe 17                 330 12 120 -58.32 0.17
Pipe 18                 1000 12 120 472 1.34
Pipe 19                 920 4 120 28.31 0.72
Pipe 20                 150 8 120 461.22 2.94
Pipe 21                 970 4 120 27.51 0.7
Pipe 22                 190 8 120 410.78 2.62
Pipe 25                 275 6 120 5.39 0.06
Pipe 26                 50 6 120 133.04 1.51
Pipe 27                 600 6 120 5.39 0.06
Pipe 28                 200 6 120 122.26 1.39
Pipe 29                 500 4 120 65.4 1.67
Pipe 30                 240 4 120 5.39 0.14
Pipe 31                 450 10 120 864.72 3.53
Pipe 32                 450 10 120 788.53 3.22
Pipe 33                 240 10 120 285.37 1.17
Pipe 34                 280 8 120 182.27 1.16
Pipe 35                 520 10 120 359.37 1.47
Pipe 36                 40 2 120 10.78 1.1
Pipe 37                 400 2 120 5.39 0.55
Pipe 38                 40 10 120 343.2 1.4
Pipe 40                 420 8 120 672.92 4.3
Pipe 41                 300 8 120 455.64 2.91
Pipe 42                 300 6 120 211.89 2.4
Pipe 43                 10 6 120 -146.47 1.66
Pipe 44                 250 6 120 60.02 0.68
Pipe 45                 250 8 120 -199.91 1.28
Pipe 46                 250 8 120 323.39 2.06
Pipe 47                 300 8 120 497.77 3.18
Pipe 48                 275 6 120 596.72 6.77
Pipe 49                 275 6 120 254.55 2.89
Pipe 50                 275 6 120 118.09 1.34
Pipe 51                 225 6 120 168.99 1.92
Pipe 52                 250 4 120 -102.88 2.63
Pipe 53                 325 6 120 477.9 5.42
Pipe 54                 300 6 120 221.37 2.51
Pipe 55                 275 6 120 108.68 1.23
Pipe 56                 300 6 120 -110.11 1.25
Pipe 57                 275 6 120 221.51 2.51
Pipe 58                 20 6 120 -228.75 2.6
Pipe 59                 500 4 120 97.35 2.49
Pipe 60                 510 6 120 32.09 0.36
Pipe 61                 500 6 120 106.01 1.2
Pipe 62                 30 6 120 157.8 1.79
Pipe 63                 480 6 120 -69.1 0.78
Pipe 64                 550 6 120 -37.4 0.42
Pipe 65                 400 6 120 -130.4 1.48
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Pipe 67                 100 6 120 5.39 0.06
Pipe 68                 1760 6 120 -473.65 5.37
Pipe 69                 280 6 120 479.04 5.44
Pipe 70                 1050 6 120 480.79 5.46
Pipe 71                 480 6 120 1037.14 11.77
Pipe 72                 650 6 120 55.1 0.63
Pipe 74                 325 6 120 168.14 1.91
Pipe 75                 700 6 120 5.39 0.06
Pipe 76                 250 6 120 5.39 0.06
Pipe 77                 100 6 120 388.16 4.4
Pipe 78                 100 6 120 313.67 3.56
Pipe 79                 150 6 120 302.89 3.44
Pipe 80                 250 6 120 398.12 4.52
Pipe 81                 300 6 120 321.93 3.65
Pipe 10                 650 10 120 -50.35 0.21
Pipe 39                 125 6 120 -98.4 1.12
Pipe 66                 125 6 120 48.18 0.55
Pipe 73                 200 6 120 107.65 1.22
Pipe 85                 50 6 120 -49.71 0.56
Pipe 86                 350 6 120 151.97 1.72
Pipe 83                 1773.58 8 120 104.45 0.67
Pipe 88                 508.23 8 120 76.73 0.49
Pipe 90                 1700.95 8 120 -118.54 0.76
Pipe 91                 877 10 120 -143.83 0.59
Pipe 92                 333 10 120 -290.09 1.19
Pipe 93                 102.42 10 120 165.74 0.68
Pipe 94                 477.58 10 120 5.39 0.02
Pipe 95                 967.39 8 120 139.37 0.89
Pipe 96                 948.64 8 120 97.56 0.62
Pipe 97                 830.23 8 120 55.74 0.36
Pipe 23                 1050 8 120 1024.61 6.54
Pipe 24                 10 12 120 2103 5.97
Pipe 82                 10 12 120 2097.61 5.95
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WMCP Update, Donald, Scenario 2, v3.0
Network Table - Nodes

                        ElevationBase Demand Demand Head Pressure
 Node ID ft GPM GPM ft psi

Junc 1                  179 2512.5 2512.5 277.46 42.66
Junc 2                  181 5.391 5.39 279.11 42.51
Junc 3                  192 5.391 5.39 281.64 38.84
Junc 4                  190 5.391 5.39 280.94 39.41
Junc 5                  192 5.391 5.39 295.27 44.75
Junc 6                  195 5.391 5.39 297.63 44.47
Junc 7                  196 5.391 5.39 296.41 43.51
Junc 8                  195 5.391 5.39 300.52 45.72
Junc 9                  196 5.391 5.39 295.48 43.1
Junc 10                 195 5.391 5.39 295.37 43.49
Junc 11                 196 5.391 5.39 295.46 43.1
Junc 12                 196 5.391 5.39 295.37 43.06
Junc 13                 196 5.391 5.39 295.46 43.1
Junc 14                 196 5.391 5.39 295.45 43.09
Junc 15                 196 5.391 5.39 295.36 43.05
Junc 16                 195 5.391 5.39 294.79 43.24
Junc 17                 194 5.391 5.39 294.18 43.41
Junc 18                 194 5.391 5.39 293.58 43.15
Junc 19                 193 5.391 5.39 293.56 43.57
Junc 20                 196 5.391 5.39 293.29 42.15
Junc 21                 194 5.391 5.39 293.29 43.02
Junc 22                 196 5.391 5.39 293.22 42.13
Junc 23                 196 5.391 5.39 293 42.03
Junc 24                 198 5.391 5.39 292.84 41.09
Junc 25                 194 5.391 5.39 293.22 42.99
Junc 26                 197 5.391 5.39 294.53 42.26
Junc 27                 197 5.391 5.39 294.52 42.25
Junc 28                 199 5.391 5.39 292.94 40.71
Junc 29                 198 5.391 5.39 292.48 40.94
Junc 30                 196 5.391 5.39 292.32 41.73
Junc 31                 194 5.391 5.39 291.86 42.4
Junc 32                 189 5.391 5.39 292.46 44.83
Junc 33                 196 5.391 5.39 292.46 41.8
Junc 34                 198 5.391 5.39 291.48 40.51
Junc 35                 197 5.391 5.39 290.72 40.61
Junc 36                 195 5.391 5.39 290 41.16
Junc 37                 194 5.391 5.39 286.48 40.07
Junc 38                 194 5.391 5.39 286.45 40.06
Junc 39                 193 5.391 5.39 285.01 39.87
Junc 40                 197 5.391 5.39 288.92 39.83
Junc 41                 197 5.391 5.39 290.16 40.37
Junc 42                 197 5.391 5.39 290.06 40.32
Junc 43                 198 5.391 5.39 290.72 40.17
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Junc 44                 198 5.391 5.39 290.7 40.17
Junc 45                 198 5.391 5.39 291.23 40.4
Junc 46                 198 5.391 5.39 291.22 40.39
Junc 47                 197 5.391 5.39 289.92 40.26
Junc 48                 197 5.391 5.39 290.7 40.6
Junc 49                 197 5.391 5.39 291.64 41.01
Junc 50                 199 5.391 5.39 289.47 39.2
Junc 51                 195 5.391 5.39 289.52 40.96
Junc 52                 195 5.391 5.39 289.53 40.96
Junc 53                 195 5.391 5.39 289.53 40.96
Junc 54                 198 5.391 5.39 289.39 39.6
Junc 55                 195 5.391 5.39 288.98 40.72
Junc 56                 188 5.391 5.39 288.98 43.76
Junc 57                 194 5.391 5.39 289.72 41.48
Junc 58                 192 5.391 5.39 289.67 42.32
Junc 59                 191 5.391 5.39 290.7 43.2
Junc 60                 197 5.391 5.39 291.24 40.84
Junc 61                 194 5.391 5.39 291.24 42.13
Junc 63                 195 5.391 5.39 289.54 40.96
Junc 65                 192 5.391 5.39 289.67 42.32
Junc 66                 179 41.811 41.81 293.03 49.41
Junc 68                 197 41.811 41.81 292.97 41.58
Junc 69                 194 41.811 41.81 293.56 43.14
Junc 70                 194 41.811 41.81 293.4 43.07
Junc 71                 183 41.811 41.81 292.62 47.5
Junc 72                 183 41.811 41.81 292.48 47.44
Junc 62                 195 5.391 5.39 300.76 45.83
Resvr 64                301 #N/A            -3103 301 0

WMCP Update, Donald, Scenario 2, v3.0
Network Table - Links

                        Length Diameter Roughness Flow Velocity
 Link ID ft in                 GPM fps

Pipe 1                  450 12 120 1129.02 3.2
Pipe 2                  680 12 120 1134.42 3.22
Pipe 3                  650 12 120 -1383.48 3.92
Pipe 4                  420 12 120 -733.48 2.08
Pipe 5                  1450 12 120 1873.29 5.31
Pipe 6                  250 12 120 1878.68 5.33
Pipe 7                  120 10 120 1208.15 4.94
Pipe 8                  50 10 120 3092.22 12.63
Pipe 9                  570 10 120 452.77 1.85
Pipe 11                 120 10 120 5.39 0.02
Pipe 12                 250 10 120 77.08 0.31
Pipe 13                 100 10 120 5.39 0.02
Pipe 14                 380 4 120 5.39 0.14
Pipe 15                 780 8 120 60.91 0.39
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Pipe 16                 240 12 120 370.29 1.05
Pipe 17                 330 12 120 -50.13 0.14
Pipe 18                 1000 12 120 415.03 1.18
Pipe 19                 920 4 120 24.86 0.63
Pipe 20                 150 8 120 404.25 2.58
Pipe 21                 970 4 120 24.16 0.62
Pipe 22                 190 8 120 360.63 2.3
Pipe 25                 275 6 120 5.39 0.06
Pipe 26                 50 6 120 105.41 1.2
Pipe 27                 600 6 120 5.39 0.06
Pipe 28                 200 6 120 94.62 1.07
Pipe 29                 500 4 120 56.72 1.45
Pipe 30                 240 4 120 5.39 0.14
Pipe 31                 450 10 120 749.99 3.06
Pipe 32                 450 10 120 682.49 2.79
Pipe 33                 240 10 120 224.89 0.92
Pipe 34                 280 8 120 145.95 0.93
Pipe 35                 520 10 120 280.7 1.15
Pipe 36                 40 2 120 10.78 1.1
Pipe 37                 400 2 120 5.39 0.55
Pipe 38                 40 10 120 264.53 1.08
Pipe 40                 420 8 120 -655.39 4.18
Pipe 41                 300 8 120 -448.23 2.86
Pipe 42                 300 6 120 -212.55 2.41
Pipe 43                 10 6 120 -158.27 1.8
Pipe 44                 250 6 120 -376.21 4.27
Pipe 45                 250 8 120 -341.3 2.18
Pipe 46                 250 8 120 351.25 2.24
Pipe 47                 300 8 120 452.21 2.89
Pipe 48                 275 6 120 -295.35 3.35
Pipe 49                 275 6 120 -40.3 0.46
Pipe 50                 275 6 120 4.56 0.05
Pipe 51                 225 6 120 95.57 1.08
Pipe 52                 250 4 120 -84.74 2.16
Pipe 53                 325 6 120 177.36 2.01
Pipe 54                 300 6 120 125.62 1.43
Pipe 55                 275 6 120 126.45 1.43
Pipe 56                 300 6 120 -123.84 1.41
Pipe 57                 275 6 120 127.1 1.44
Pipe 58                 20 6 120 -223.05 2.53
Pipe 59                 500 4 120 21.02 0.54
Pipe 60                 510 6 120 -93.5 1.06
Pipe 61                 500 6 120 -2.13 0.02
Pipe 62                 30 6 120 48.48 0.55
Pipe 63                 480 6 120 -84.02 0.95
Pipe 64                 550 6 120 -8.79 0.1
Pipe 65                 400 6 120 -31.86 0.36
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Pipe 67                 100 6 120 5.39 0.06
Pipe 68                 1760 6 120 -40.66 0.46
Pipe 69                 280 6 120 46.05 0.52
Pipe 70                 1050 6 120 1.72 0.02
Pipe 71                 480 6 120 -29.88 0.34
Pipe 72                 650 6 120 21.87 0.25
Pipe 74                 325 6 120 69.6 0.79
Pipe 75                 700 6 120 5.39 0.06
Pipe 76                 250 6 120 5.39 0.06
Pipe 77                 100 6 120 280.16 3.18
Pipe 78                 100 6 120 190.75 2.16
Pipe 79                 150 6 120 179.97 2.04
Pipe 80                 250 6 120 167.06 1.9
Pipe 81                 300 6 120 113.09 1.28
Pipe 10                 650 10 120 -21.02 0.09
Pipe 39                 125 6 120 -28.46 0.32
Pipe 66                 125 6 120 19.58 0.22
Pipe 73                 200 6 120 42.34 0.48
Pipe 85                 50 6 120 -16.48 0.19
Pipe 86                 350 6 120 53.43 0.61
Pipe 83                 1773.58 8 120 90.51 0.58
Pipe 88                 508.23 8 120 61.34 0.39
Pipe 90                 1700.95 8 120 -103.15 0.66
Pipe 91                 877 10 120 -116.19 0.47
Pipe 92                 333 10 120 -248.5 1.02
Pipe 93                 102.42 10 120 150.35 0.61
Pipe 94                 477.58 10 120 5.39 0.02
Pipe 95                 967.39 8 120 110.03 0.7
Pipe 96                 948.64 8 120 68.22 0.44
Pipe 97                 830.23 8 120 26.41 0.17
Pipe 23                 1050 8 120 3.67 0.02
Pipe 24                 10 12 120 3103 8.8
Pipe 82                 10 12 120 3097.61 8.79
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WMCP Update, Donald, Scenario 3, v2.0
Network Table - Nodes

                        ElevationBase Demand Demand Head Pressure
 Node ID ft GPM GPM ft psi

Junc 1                  179 12.5 12.5 332.6 66.55
Junc 2                  181 5.391 5.39 332.64 65.71
Junc 3                  192 5.391 5.39 332.71 60.97
Junc 4                  190 5.391 5.39 332.55 61.77
Junc 5                  192 5.391 5.39 333.85 61.47
Junc 6                  195 5.391 5.39 334.06 60.25
Junc 7                  196 5.391 5.39 332.03 58.94
Junc 8                  195 5.391 5.39 335.46 60.86
Junc 9                  196 5.391 5.39 329.56 57.87
Junc 10                 195 5.391 5.39 329.26 58.18
Junc 11                 196 5.391 5.39 329.52 57.86
Junc 12                 196 5.391 5.39 329.26 57.74
Junc 13                 196 5.391 5.39 329.52 57.86
Junc 14                 196 5.391 5.39 329.51 57.85
Junc 15                 196 5.391 5.39 329.25 57.74
Junc 16                 195 5.391 5.39 327.63 57.47
Junc 17                 194 5.391 5.39 325.89 57.15
Junc 18                 194 5.391 5.39 324.18 56.41
Junc 19                 193 5.391 5.39 324 56.76
Junc 20                 196 5.391 5.39 324.58 55.71
Junc 21                 194 5.391 5.39 324.58 56.58
Junc 22                 196 5.391 5.39 325 55.9
Junc 23                 196 5.391 5.39 326.79 56.67
Junc 24                 198 5.391 5.39 327.14 55.96
Junc 25                 194 5.391 5.39 325 56.76
Junc 26                 197 5.391 5.39 329.81 57.55
Junc 27                 197 5.391 5.39 329.8 57.54
Junc 28                 199 5.391 5.39 328.03 55.91
Junc 29                 198 5.391 5.39 326.01 55.47
Junc 30                 196 5.391 5.39 325.85 56.26
Junc 31                 194 5.391 5.39 325.39 56.93
Junc 32                 189 5.391 5.39 323.01 58.07
Junc 33                 196 5.391 5.39 325.93 56.3
Junc 34                 198 5.391 5.39 328.03 56.34
Junc 35                 197 5.391 5.39 328.08 56.8
Junc 36                 195 5.391 5.39 328.24 57.73
Junc 37                 194 5.391 5.39 329.67 58.78
Junc 38                 194 5.391 5.39 329.68 58.79
Junc 39                 193 5.391 5.39 330.41 59.54
Junc 40                 197 5.391 5.39 328.29 56.89
Junc 41                 197 5.391 5.39 327.99 56.76
Junc 42                 197 5.391 5.39 328.04 56.78
Junc 43                 198 5.391 5.39 327.96 56.31
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Junc 44                 198 5.391 5.39 327.69 56.2
Junc 45                 198 5.391 5.39 327.74 56.22
Junc 46                 198 5.391 5.39 327.69 56.19
Junc 47                 197 5.391 5.39 327.64 56.6
Junc 48                 197 5.391 5.39 327.36 56.49
Junc 49                 197 5.391 5.39 326.71 56.2
Junc 50                 199 5.391 5.39 327.8 55.81
Junc 51                 195 5.391 5.39 327.69 57.49
Junc 52                 195 5.391 5.39 327.67 57.49
Junc 53                 195 5.391 5.39 327.67 57.49
Junc 54                 198 5.391 5.39 327.84 56.26
Junc 55                 195 5.391 5.39 328.15 57.69
Junc 56                 188 5.391 5.39 328.15 60.73
Junc 57                 194 5.391 5.39 327.64 57.91
Junc 58                 192 5.391 5.39 327.64 58.77
Junc 59                 191 5.391 5.39 327.36 59.08
Junc 60                 197 5.391 5.39 326.95 56.31
Junc 61                 194 5.391 5.39 326.95 57.61
Junc 63                 195 5.391 5.39 327.67 57.49
Junc 65                 192 5.391 5.39 327.64 58.77
Junc 66                 179 41.811 41.81 316.59 59.62
Junc 68                 197 41.811 41.81 314.77 51.03
Junc 69                 194 41.811 41.81 324 56.33
Junc 70                 194 41.811 41.81 324.01 56.33
Junc 71                 183 1541.811 1541.81 300.86 51.07
Junc 72                 183 41.811 41.81 312.1 55.94
Junc 62                 195 5.391 5.39 335.57 60.91
Resvr 64                335.69 #N/A            -2103 335.69 0

WMCP Update, Donald, Scenario 3, v2.0
Network Table - Links

                        Length Diameter Roughness Flow Velocity
 Link ID ft in                 GPM fps

Pipe 1                  450 12 120 152.96 0.43
Pipe 2                  680 12 120 158.35 0.45
Pipe 3                  650 12 120 140.46 0.4
Pipe 4                  420 12 120 -328.52 0.93
Pipe 5                  1450 12 120 492.27 1.4
Pipe 6                  250 12 120 497.66 1.41
Pipe 7                  120 10 120 1589.17 6.49
Pipe 8                  50 10 120 2092.22 8.55
Pipe 9                  570 10 120 764.3 3.12
Pipe 11                 120 10 120 5.39 0.02
Pipe 12                 250 10 120 121.87 0.5
Pipe 13                 100 10 120 5.39 0.02
Pipe 14                 380 4 120 5.39 0.14
Pipe 15                 780 8 120 105.7 0.67
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Pipe 16                 240 12 120 637.03 1.81
Pipe 17                 330 12 120 -94.92 0.27
Pipe 18                 1000 12 120 726.56 2.06
Pipe 19                 920 4 120 43.76 1.12
Pipe 20                 150 8 120 715.78 4.57
Pipe 21                 970 4 120 42.53 1.09
Pipe 22                 190 8 120 634.88 4.05
Pipe 25                 275 6 120 5.39 0.06
Pipe 26                 50 6 120 -284.05 3.22
Pipe 27                 600 6 120 5.39 0.06
Pipe 28                 200 6 120 -294.83 3.35
Pipe 29                 500 4 120 82.03 2.09
Pipe 30                 240 4 120 5.39 0.14
Pipe 31                 450 10 120 819.48 3.35
Pipe 32                 450 10 120 726.67 2.97
Pipe 33                 240 10 120 700.36 2.86
Pipe 34                 280 8 120 -218.18 1.39
Pipe 35                 520 10 120 526.6 2.15
Pipe 36                 40 2 120 10.78 1.1
Pipe 37                 400 2 120 5.39 0.55
Pipe 38                 40 10 120 510.43 2.09
Pipe 40                 420 8 120 463.59 2.96
Pipe 41                 300 8 120 311.15 1.99
Pipe 42                 300 6 120 147.06 1.67
Pipe 43                 10 6 120 89.36 1.01
Pipe 44                 250 6 120 231.02 2.62
Pipe 45                 250 8 120 149.96 0.96
Pipe 46                 250 8 120 -86.42 0.55
Pipe 47                 300 8 120 20.92 0.13
Pipe 48                 275 6 120 216.4 2.46
Pipe 49                 275 6 120 75.67 0.86
Pipe 50                 275 6 120 58.15 0.66
Pipe 51                 225 6 120 101.94 1.16
Pipe 52                 250 4 120 49.82 1.27
Pipe 53                 325 6 120 -77.4 0.88
Pipe 54                 300 6 120 -26.64 0.3
Pipe 55                 275 6 120 -79.4 0.9
Pipe 56                 300 6 120 89.81 1.02
Pipe 57                 275 6 120 -12.1 0.14
Pipe 58                 20 6 120 147.68 1.68
Pipe 59                 500 4 120 25.84 0.66
Pipe 60                 510 6 120 87.58 0.99
Pipe 61                 500 6 120 72.32 0.82
Pipe 62                 30 6 120 126.13 1.43
Pipe 63                 480 6 120 132.84 1.51
Pipe 64                 550 6 120 12.62 0.14
Pipe 65                 400 6 120 46.2 0.52
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Pipe 67                 100 6 120 5.39 0.06
Pipe 68                 1760 6 120 35.24 0.4
Pipe 69                 280 6 120 -29.85 0.34
Pipe 70                 1050 6 120 1.76 0.02
Pipe 71                 480 6 120 46.02 0.52
Pipe 72                 650 6 120 -5.79 0.07
Pipe 74                 325 6 120 -8.46 0.1
Pipe 75                 700 6 120 5.39 0.06
Pipe 76                 250 6 120 5.39 0.06
Pipe 77                 100 6 120 -272.96 3.1
Pipe 78                 100 6 120 -145.51 1.65
Pipe 79                 150 6 120 -156.29 1.77
Pipe 80                 250 6 120 -94.76 1.08
Pipe 81                 300 6 120 -65.85 0.75
Pipe 10                 650 10 120 778 3.18
Pipe 39                 125 6 120 28.18 0.32
Pipe 66                 125 6 120 -1.84 0.02
Pipe 73                 200 6 120 -8.06 0.09
Pipe 85                 50 6 120 11.18 0.13
Pipe 86                 350 6 120 -24.63 0.28
Pipe 83                 1773.58 8 120 469.1 2.99
Pipe 88                 508.23 8 120 383.73 2.45
Pipe 90                 1700.95 8 120 -425.54 2.72
Pipe 91                 877 10 120 273.26 1.12
Pipe 92                 333 10 120 -237.64 0.97
Pipe 93                 102.42 10 120 472.74 1.93
Pipe 94                 477.58 10 120 5.39 0.02
Pipe 95                 967.39 8 120 811.01 5.18
Pipe 96                 948.64 8 120 -730.8 4.66
Pipe 97                 830.23 8 120 -772.61 4.93
Pipe 23                 1050 8 120 3.63 0.02
Pipe 24                 10 12 120 2103 5.97
Pipe 82                 10 12 120 2097.61 5.95
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WMCP Update, Donald, Scenario 4, v2.0
Network Table - Nodes

                        ElevationBase Demand Demand Head Pressure
 Node ID ft GPM GPM ft psi

Junc 1                  179 12.5 12.5 356.43 76.88
Junc 2                  181 5.391 5.39 356.43 76.01
Junc 3                  192 5.391 5.39 356.44 71.25
Junc 4                  190 5.391 5.39 356.42 72.11
Junc 5                  192 5.391 5.39 356.58 71.31
Junc 6                  195 5.391 5.39 356.6 70.02
Junc 7                  196 5.391 5.39 356.43 69.51
Junc 8                  195 5.391 5.39 356.74 70.08
Junc 9                  196 5.391 5.39 356.22 69.42
Junc 10                 195 5.391 5.39 356.2 69.85
Junc 11                 196 5.391 5.39 356.22 69.42
Junc 12                 196 5.391 5.39 356.2 69.41
Junc 13                 196 5.391 5.39 356.22 69.42
Junc 14                 196 5.391 5.39 356.2 69.42
Junc 15                 196 5.391 5.39 356.2 69.41
Junc 16                 195 5.391 5.39 356.1 69.8
Junc 17                 194 5.391 5.39 356 70.19
Junc 18                 194 5.391 5.39 355.9 70.15
Junc 19                 193 5.391 5.39 355.89 70.58
Junc 20                 196 5.391 5.39 355.91 69.29
Junc 21                 194 5.391 5.39 355.91 70.15
Junc 22                 196 5.391 5.39 355.92 69.3
Junc 23                 196 5.391 5.39 356.01 69.33
Junc 24                 198 5.391 5.39 356.03 68.48
Junc 25                 194 5.391 5.39 355.92 70.16
Junc 26                 197 5.391 5.39 356.23 68.99
Junc 27                 197 5.391 5.39 356.22 68.99
Junc 28                 199 5.391 5.39 356.08 68.06
Junc 29                 198 5.391 5.39 355.99 68.46
Junc 30                 196 5.391 5.39 355.82 69.25
Junc 31                 194 5.391 5.39 355.37 69.92
Junc 32                 189 5.391 5.39 355.94 72.34
Junc 33                 196 5.391 5.39 355.99 69.32
Junc 34                 198 5.391 5.39 356.06 68.49
Junc 35                 197 5.391 5.39 356.06 68.92
Junc 36                 195 5.391 5.39 356.07 69.79
Junc 37                 194 5.391 5.39 356.16 70.26
Junc 38                 194 5.391 5.39 356.16 70.26
Junc 39                 193 5.391 5.39 356.23 70.73
Junc 40                 197 5.391 5.39 356.04 68.91
Junc 41                 197 5.391 5.39 356.04 68.91
Junc 42                 197 5.391 5.39 356.04 68.91
Junc 43                 198 5.391 5.39 356.04 68.48
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Junc 44                 198 5.391 5.39 356.02 68.47
Junc 45                 198 5.391 5.39 356.03 68.48
Junc 46                 198 5.391 5.39 356.03 68.47
Junc 47                 197 5.391 5.39 355.98 68.89
Junc 48                 197 5.391 5.39 355.99 68.89
Junc 49                 197 5.391 5.39 355.99 68.89
Junc 50                 199 5.391 5.39 355.99 68.02
Junc 51                 195 5.391 5.39 355.96 69.75
Junc 52                 195 5.391 5.39 355.96 69.74
Junc 53                 195 5.391 5.39 355.96 69.74
Junc 54                 198 5.391 5.39 355.99 68.46
Junc 55                 195 5.391 5.39 356.01 69.77
Junc 56                 188 5.391 5.39 356.01 72.8
Junc 57                 194 5.391 5.39 355.97 70.18
Junc 58                 192 5.391 5.39 355.96 71.05
Junc 59                 191 5.391 5.39 355.98 71.49
Junc 60                 197 5.391 5.39 355.99 68.89
Junc 61                 194 5.391 5.39 355.99 70.19
Junc 63                 195 5.391 5.39 355.96 69.75
Junc 65                 192 5.391 5.39 355.96 71.05
Junc 66                 179 41.811 41.81 355.77 76.59
Junc 68                 197 41.811 41.81 355.77 68.79
Junc 69                 194 41.811 41.81 355.9 70.15
Junc 70                 194 41.811 41.81 355.89 70.15
Junc 71                 183 41.811 41.81 355.77 74.86
Junc 72                 183 41.811 41.81 355.8 74.87
Junc 62                 195 5.391 5.39 356.75 70.09
Resvr 64                356.76 #N/A            -603 356.76 0

WMCP Update, Donald, Scenario 4, v2.0
Network Table - Links

                        Length Diameter Roughness Flow Velocity
 Link ID ft in                 GPM fps

Pipe 1                  450 12 120 47.09 0.13
Pipe 2                  680 12 120 52.48 0.15
Pipe 3                  650 12 120 34.59 0.1
Pipe 4                  420 12 120 -98.51 0.28
Pipe 5                  1450 12 120 156.38 0.44
Pipe 6                  250 12 120 161.77 0.46
Pipe 7                  120 10 120 425.05 1.74
Pipe 8                  50 10 120 592.22 2.42
Pipe 9                  570 10 120 198.64 0.81
Pipe 11                 120 10 120 5.39 0.02
Pipe 12                 250 10 120 40.36 0.16
Pipe 13                 100 10 120 5.39 0.02
Pipe 14                 380 4 120 5.39 0.14
Pipe 15                 780 8 120 24.19 0.15
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Pipe 16                 240 12 120 152.89 0.43
Pipe 17                 330 12 120 -13.4 0.04
Pipe 18                 1000 12 120 160.91 0.46
Pipe 19                 920 4 120 9.44 0.24
Pipe 20                 150 8 120 150.12 0.96
Pipe 21                 970 4 120 9.17 0.23
Pipe 22                 190 8 120 136.91 0.87
Pipe 25                 275 6 120 5.39 0.06
Pipe 26                 50 6 120 -48.02 0.54
Pipe 27                 600 6 120 5.39 0.06
Pipe 28                 200 6 120 -58.8 0.67
Pipe 29                 500 4 120 19.68 0.5
Pipe 30                 240 4 120 5.39 0.14
Pipe 31                 450 10 120 221.02 0.9
Pipe 32                 450 10 120 190.56 0.78
Pipe 33                 240 10 120 143.07 0.58
Pipe 34                 280 8 120 -44.51 0.28
Pipe 35                 520 10 120 91.83 0.38
Pipe 36                 40 2 120 10.78 1.1
Pipe 37                 400 2 120 5.39 0.55
Pipe 38                 40 10 120 75.66 0.31
Pipe 40                 420 8 120 127.71 0.82
Pipe 41                 300 8 120 83.12 0.53
Pipe 42                 300 6 120 39.2 0.44
Pipe 43                 10 6 120 19.76 0.22
Pipe 44                 250 6 120 53.57 0.61
Pipe 45                 250 8 120 22.26 0.14
Pipe 46                 250 8 120 6.55 0.04
Pipe 47                 300 8 120 42.09 0.27
Pipe 48                 275 6 120 57.97 0.66
Pipe 49                 275 6 120 25.92 0.29
Pipe 50                 275 6 120 23.42 0.27
Pipe 51                 225 6 120 30.15 0.34
Pipe 52                 250 4 120 -1.33 0.03
Pipe 53                 325 6 120 -5.63 0.06
Pipe 54                 300 6 120 6.15 0.07
Pipe 55                 275 6 120 -11.89 0.13
Pipe 56                 300 6 120 17.64 0.2
Pipe 57                 275 6 120 9.41 0.11
Pipe 58                 20 6 120 26.16 0.3
Pipe 59                 500 4 120 9.27 0.24
Pipe 60                 510 6 120 27.08 0.31
Pipe 61                 500 6 120 21.66 0.25
Pipe 62                 30 6 120 37.98 0.43
Pipe 63                 480 6 120 23.18 0.26
Pipe 64                 550 6 120 4.83 0.05
Pipe 65                 400 6 120 18.83 0.21
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Pipe 67                 100 6 120 5.39 0.06
Pipe 68                 1760 6 120 9.08 0.1
Pipe 69                 280 6 120 -3.69 0.04
Pipe 70                 1050 6 120 1.72 0.02
Pipe 71                 480 6 120 19.86 0.23
Pipe 72                 650 6 120 4.68 0.05
Pipe 74                 325 6 120 18.91 0.21
Pipe 75                 700 6 120 5.39 0.06
Pipe 76                 250 6 120 5.39 0.06
Pipe 77                 100 6 120 -9.41 0.11
Pipe 78                 100 6 120 8.38 0.1
Pipe 79                 150 6 120 -2.41 0.03
Pipe 80                 250 6 120 8.47 0.1
Pipe 81                 300 6 120 -6.56 0.07
Pipe 10                 650 10 120 79.68 0.33
Pipe 39                 125 6 120 8.61 0.1
Pipe 66                 125 6 120 5.96 0.07
Pipe 73                 200 6 120 8.84 0.1
Pipe 85                 50 6 120 0.71 0.01
Pipe 86                 350 6 120 2.74 0.03
Pipe 83                 1773.58 8 120 45.99 0.29
Pipe 88                 508.23 8 120 5.15 0.03
Pipe 90                 1700.95 8 120 -46.97 0.3
Pipe 91                 877 10 120 37.24 0.15
Pipe 92                 333 10 120 -50.56 0.21
Pipe 93                 102.42 10 120 94.17 0.38
Pipe 94                 477.58 10 120 5.39 0.02
Pipe 95                 967.39 8 120 9.33 0.06
Pipe 96                 948.64 8 120 -32.48 0.21
Pipe 97                 830.23 8 120 -74.29 0.47
Pipe 23                 1050 8 120 3.67 0.02
Pipe 24                 10 12 120 603 1.71
Pipe 82                 10 12 120 597.61 1.7
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WMCP Update, Donald, Scenario PHD+WWTP, v1.0
Network Table - Nodes

                        ElevationBase Demand Demand Head Pressure
 Node ID ft GPM GPM ft psi

Junc 1                  179 12.5 12.5 331.25 65.97
Junc 2                  181 5.391 5.39 331.33 65.14
Junc 3                  192 5.391 5.39 331.46 60.43
Junc 4                  190 5.391 5.39 331.15 61.16
Junc 5                  192 5.391 5.39 333.67 61.39
Junc 6                  195 5.391 5.39 334.06 60.25
Junc 7                  196 5.391 5.39 332.5 59.15
Junc 8                  195 5.391 5.39 335.46 60.86
Junc 9                  196 5.391 5.39 331.33 58.64
Junc 10                 195 5.391 5.39 331.19 59.01
Junc 11                 196 5.391 5.39 331.31 58.63
Junc 12                 196 5.391 5.39 331.19 58.58
Junc 13                 196 5.391 5.39 331.31 58.63
Junc 14                 196 5.391 5.39 331.3 58.62
Junc 15                 196 5.391 5.39 331.19 58.58
Junc 16                 195 5.391 5.39 330.46 58.69
Junc 17                 194 5.391 5.39 329.68 58.79
Junc 18                 194 5.391 5.39 328.92 58.46
Junc 19                 193 5.391 5.39 328.9 58.88
Junc 20                 196 5.391 5.39 328.51 57.42
Junc 21                 194 5.391 5.39 328.51 58.28
Junc 22                 196 5.391 5.39 328.41 57.37
Junc 23                 196 5.391 5.39 328.06 57.22
Junc 24                 198 5.391 5.39 327.8 56.24
Junc 25                 194 5.391 5.39 328.41 58.24
Junc 26                 197 5.391 5.39 330.04 57.65
Junc 27                 197 5.391 5.39 330.03 57.64
Junc 28                 199 5.391 5.39 327.97 55.88
Junc 29                 198 5.391 5.39 327.25 56
Junc 30                 196 5.391 5.39 327.08 56.8
Junc 31                 194 5.391 5.39 326.62 57.47
Junc 32                 189 5.391 5.39 327.22 59.89
Junc 33                 196 5.391 5.39 327.21 56.85
Junc 34                 198 5.391 5.39 326.23 55.56
Junc 35                 197 5.391 5.39 325.57 55.71
Junc 36                 195 5.391 5.39 325.3 56.46
Junc 37                 194 5.391 5.39 325.42 56.94
Junc 38                 194 5.391 5.39 325.4 56.93
Junc 39                 193 5.391 5.39 326.88 58.01
Junc 40                 197 5.391 5.39 316.3 51.69
Junc 41                 197 5.391 5.39 323.54 54.83
Junc 42                 197 5.391 5.39 323.43 54.78
Junc 43                 198 5.391 5.39 325.12 55.08
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Junc 44                 198 5.391 5.39 323.97 54.58
Junc 45                 198 5.391 5.39 325.51 55.25
Junc 46                 198 5.391 5.39 325.42 55.21
Junc 47                 197 5.391 5.39 319.39 53.03
Junc 48                 197 5.391 5.39 323.3 54.73
Junc 49                 197 5.391 5.39 325.72 55.77
Junc 50                 199 5.391 5.39 316.23 50.8
Junc 51                 195 5.391 5.39 317.02 52.87
Junc 52                 195 5.391 5.39 317.13 52.92
Junc 53                 195 5.391 5.39 317.13 52.92
Junc 54                 198 5.391 5.39 310.07 48.56
Junc 55                 195 5.391 5.39 272.13 33.42
Junc 56                 188 1505.391 1505.39 79.47 -47.03
Junc 57                 194 5.391 5.39 318.36 53.89
Junc 58                 192 5.391 5.39 318.1 54.64
Junc 59                 191 5.391 5.39 323.29 57.32
Junc 60                 197 5.391 5.39 324.71 55.34
Junc 61                 194 5.391 5.39 324.71 56.64
Junc 63                 195 5.391 5.39 317.17 52.93
Junc 65                 192 5.391 5.39 318.09 54.63
Junc 66                 179 41.811 41.81 328.2 64.65
Junc 68                 197 41.811 41.81 328.11 56.81
Junc 69                 194 41.811 41.81 328.9 58.45
Junc 70                 194 41.811 41.81 328.68 58.36
Junc 71                 183 41.811 41.81 327.58 62.65
Junc 72                 183 41.811 41.81 327.31 62.53
Junc 62                 195 5.391 5.39 335.57 60.91
Resvr 64                335.69 #N/A            -2103 335.69 0

WMCP Update, Donald, Scenario PHD+WWTP, v1.0
Network Table - Links

                        Length Diameter Roughness Flow Velocity
 Link ID ft in                 GPM fps

Pipe 1                  450 12 120 218.8 0.62
Pipe 2                  680 12 120 224.2 0.64
Pipe 3                  650 12 120 206.3 0.59
Pipe 4                  420 12 120 -472 1.34
Pipe 5                  1450 12 120 701.59 1.99
Pipe 6                  250 12 120 706.98 2.01
Pipe 7                  120 10 120 1379.85 5.64
Pipe 8                  50 10 120 2092.22 8.55
Pipe 9                  570 10 120 509.74 2.08
Pipe 11                 120 10 120 5.39 0.02
Pipe 12                 250 10 120 85.28 0.35
Pipe 13                 100 10 120 5.39 0.02
Pipe 14                 380 4 120 5.39 0.14
Pipe 15                 780 8 120 69.11 0.44
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Pipe 16                 240 12 120 419.07 1.19
Pipe 17                 330 12 120 -58.32 0.17
Pipe 18                 1000 12 120 472 1.34
Pipe 19                 920 4 120 28.31 0.72
Pipe 20                 150 8 120 461.22 2.94
Pipe 21                 970 4 120 27.51 0.7
Pipe 22                 190 8 120 410.78 2.62
Pipe 25                 275 6 120 5.39 0.06
Pipe 26                 50 6 120 133.04 1.51
Pipe 27                 600 6 120 5.39 0.06
Pipe 28                 200 6 120 122.26 1.39
Pipe 29                 500 4 120 65.4 1.67
Pipe 30                 240 4 120 5.39 0.14
Pipe 31                 450 10 120 864.72 3.53
Pipe 32                 450 10 120 788.53 3.22
Pipe 33                 240 10 120 285.37 1.17
Pipe 34                 280 8 120 182.27 1.16
Pipe 35                 520 10 120 359.37 1.47
Pipe 36                 40 2 120 10.78 1.1
Pipe 37                 400 2 120 5.39 0.55
Pipe 38                 40 10 120 343.2 1.4
Pipe 40                 420 8 120 672.92 4.3
Pipe 41                 300 8 120 455.64 2.91
Pipe 42                 300 6 120 211.89 2.4
Pipe 43                 10 6 120 -146.47 1.66
Pipe 44                 250 6 120 60.02 0.68
Pipe 45                 250 8 120 -199.91 1.28
Pipe 46                 250 8 120 323.39 2.06
Pipe 47                 300 8 120 497.77 3.18
Pipe 48                 275 6 120 596.72 6.77
Pipe 49                 275 6 120 254.55 2.89
Pipe 50                 275 6 120 118.09 1.34
Pipe 51                 225 6 120 168.99 1.92
Pipe 52                 250 4 120 -102.88 2.63
Pipe 53                 325 6 120 477.9 5.42
Pipe 54                 300 6 120 221.37 2.51
Pipe 55                 275 6 120 108.68 1.23
Pipe 56                 300 6 120 -110.11 1.25
Pipe 57                 275 6 120 221.51 2.51
Pipe 58                 20 6 120 -228.75 2.6
Pipe 59                 500 4 120 97.35 2.49
Pipe 60                 510 6 120 32.09 0.36
Pipe 61                 500 6 120 106.01 1.2
Pipe 62                 30 6 120 157.8 1.79
Pipe 63                 480 6 120 -69.1 0.78
Pipe 64                 550 6 120 -37.4 0.42
Pipe 65                 400 6 120 -130.4 1.48
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Pipe 67                 100 6 120 5.39 0.06
Pipe 68                 1760 6 120 -473.65 5.37
Pipe 69                 280 6 120 479.04 5.44
Pipe 70                 1050 6 120 1505.39 17.08
Pipe 71                 480 6 120 1037.14 11.77
Pipe 72                 650 6 120 55.1 0.63
Pipe 74                 325 6 120 168.14 1.91
Pipe 75                 700 6 120 5.39 0.06
Pipe 76                 250 6 120 5.39 0.06
Pipe 77                 100 6 120 388.16 4.4
Pipe 78                 100 6 120 313.67 3.56
Pipe 79                 150 6 120 302.89 3.44
Pipe 80                 250 6 120 398.12 4.52
Pipe 81                 300 6 120 321.93 3.65
Pipe 10                 650 10 120 -50.35 0.21
Pipe 39                 125 6 120 -98.4 1.12
Pipe 66                 125 6 120 48.18 0.55
Pipe 73                 200 6 120 107.65 1.22
Pipe 85                 50 6 120 -49.71 0.56
Pipe 86                 350 6 120 151.97 1.72
Pipe 83                 1773.58 8 120 104.45 0.67
Pipe 88                 508.23 8 120 76.73 0.49
Pipe 90                 1700.95 8 120 -118.54 0.76
Pipe 91                 877 10 120 -143.83 0.59
Pipe 92                 333 10 120 -290.09 1.19
Pipe 93                 102.42 10 120 165.74 0.68
Pipe 94                 477.58 10 120 5.39 0.02
Pipe 95                 967.39 8 120 139.37 0.89
Pipe 96                 948.64 8 120 97.56 0.62
Pipe 97                 830.23 8 120 55.74 0.36
Pipe 24                 10 12 120 2103 5.97
Pipe 82                 10 12 120 2097.61 5.95
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Water System Master Plan Amendment  High Flow Booster Pump and House Records 

  

Appendix E. High Flow Booster Pump and 

House Records 
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鱈剛関田胃①碧只　　　　　　。舶s輯壷。n S軸棚1了.う.2置。

Orieniatjon / Co摘gu語tion　　　: Horizon軸

Rotatうo轟　　　　　　　　　　　　　　　　・ CめCkv高Se

Wea「 Rmg Conflgu「ation　　　　: Slngle - Case

DISCharge日bow SIZe

Subp融e

Sump De鎚峠fee印

Bearing Frame

Bearjng Frame Foot

Bearing T沖e (Radiai/了h劃St)　　こin mct飲

Bearing Lu師ca船n

Th「us[ Bea「mg

intemediate Bea「lng

」owe「 Bea「臨9

Bearing Housi鴫Accessories

PACO Cons叶uc宙on code　　　　　　` 1 0」6O1 23-1 50008-1922P

Tag Numbe「

Se「涙Oe

棚㊤del

Qua蘭書y

Quoted By (Sales O怖ce)

Quoted By (Sa!es Engineer)

湖an面a破調「e「

Frame S!Ze

Powe「

RP繍

きれ出osし紘e

Ope「ating Power Supply

巨f緬ency

Se対もc容f台瞳〇千

鰯ok折A押揃ca彊脚

Moto r O申OnS/Accesso ne s

Co「d Length (feet)

C萎S=ron, AST朗餌8 - Ciass 30

Casl五〇∩, AS下甑-A48, C」 30

S[ainless Stee上AIS!-304 (H304)

Anodjzed SteeI

S濃蘭ess Sをee上期S昌316

下船霞騰n之e∈允S丁鯛B5挫ト90500

(818)

Stee上AIS口04O

B蛇細と合言冊932. C89835

Grundfos Pumps. 17100 W_ 118th Te「「ace ・ Ola蛤e, KS 6606十6593

Phone: (+1) 913 227 3400　fax http.1/us.g「undfos.com/
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4

0

　

　

　

射

撃
⊥
工
S
d
Z

Water System Master Plan Page 207 of 222 Updated: July 2021



G間的D戸①誓うく　　　　　　　　　　　　　　　。「。n。軸。繭n Sys軸7.。.2.。
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G取U関田F①雲一炊　　　　　　　　　　　　　　　G調繭sQ軸瞳on Sys軸7・1・2・0
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G陣U関田百〇雲咲 SUB朋書T丁AL

PACO Series LC一重繭S靭Ction Ce証rifnga Pump, CIose Coup着ed

PROJECT:16RGO831J)1　　　　　　　　　　　　　　　UN!TTAG:003　　　　　　　　　　　　QUANTIITY:1 

S重RVIC王: 

REPRESEN了A丁IVE:　　　　　　　　　　　　　　　　SUB隅TTEDBY:　　　　　　　　　DATE: 

ENGINEER:　　　　　　　　　　　　　　　　　　　　APPROVEDBY:　　　　　　　　　DATE: 

CONTRACTOR:　　　　　　　　　　　　　　　　　　O韓D宣R数　　　　　　　　　　　　　　DA丁重: 

」C 60123

1780坤m

Pa直　　　　NIA

Numbe「二

Cond縞orlSOfSenIice ��Pu爪pDa書a ��Mo書o丁Data 

Fiow: �1.99生4USgpm �lmpelle「Diameter: �1十60高 �Mo純子HP: �了5.00hp 

Head: �119.3ft �Max.lmp.Dia.: �12.10in �BHP: �6了,75hp 

」吋uid: �ColdWaしe「 �甑机.血p、Dia∴ �9.00諒 �巨nc!osu「e二 �ODP 

丁empe「atuぼ �68.00de9F �巨術c主ency: �88.65% �Voはa9e: �208-230I460V 

NPSH「: �19.34f( �Suc亙on: �8活. �Phase: �3Phase 

Vjscosi章y: �1.00cP �〇千scha「ge二 �6血. �Cycie: �60Hz 

SpecificG「avj±y: �1、000SG �Co病癖gu「a章io圧 �H〇台z〇両ai �FrameSjze二 �365丁CZ 

持PS白子 

0　　　200　　400　　600　　8○○　1、00〇　㌦2こ細　1享00　工600　1.8$0　2.奪00　2.200　2、400　2.6○○　2.800　3.000　3.2○○　3,400

Flow - USgpm

00
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G取u鱒駐中①重ん咲
PROJEC丁二16RGO831J)1　　　　　　　　　　　　　　　　　　　　　　　U棚T TAG二003　　　　　　　　　　　　　　　　　.しC GO123

SUB醐霊丁TAL
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鱈鞭叩蘭田百〇霊やく SUB醐冒TTAL

甲鬼C$ Se轟es 」C -巨概観S鵬純〇両Ce鵬t蒔抜ga電P蹴m勘Cねse CQ鱗郵e嶺

PROJECT: 16RGO831"01　　　　　　　　　　　　　　　UNIT TAG: 003　　　　　　　　　　　:しC 60123

MATERIAしSOFCONSTRUCTION 

PAR丁 �舶A丁重RIAし �PAR丁 �MATERIAL 

承o給わnOp紬ns �∵C‡ock騨!se �な剛露e漣「瀞as轟e「 �S.S○○剣戟-3寄3 

Base;StandType �None �軸pe親e「Key �SteeLAtS11045 

Connections �FPT(th「eaded)/125#ANSl �SleeveMate「ial �　B「on之e川1932, C89835orNoSleeves 

Wea「RingType �CaseVVea「Ring �騨ea手駒鴫鵬程t会「想 �N鎚-B確耽之e,AS丁M- B晒8,C95500 

PumpCoatings �StandardPain[ �PackingGland �NotApplicabIe 

NSF-50Cert絹cation �No王Req轟もd �」a融e「nR垂れg �斜One 

NS戸-61Ce直桶ca章ion �NotRequj「ed �Sea)Type �丁ype2う 

MotorD「ipCanopy �NotRequi「ed �SeaiMate「ial �CeramicICa「bon/Buna 

Casi細g �CastIron暮AST納一触8,CL30 �0-R活gs �登載職aN 

MoめrShaf章 �Stee主AIS=045orS.S �SeaIF山ShO画ons �No巨xぬma洞ush 

BackpIate/SealPlate �Cas‡l「on,ASTM-A48,CL30 �Gaskets �VegetableFibe「 

Moto「Bracket �Cas出ron,AST醐「A皐8,CL30 �CasingBoIts �Stee主G胎de5 

ImpeI(e「 �S勧億はssSe採草A胤-304 �lmpei!e「CapScrew �S曲れねssS王eさらAぼi葛316 
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GRuNDFOS uSA - GENERAL TERMS AND CONDITIONS

I A⊂CEPTANCE. 「rhese Tems of sale住hes-eTermsl are the only te「ms which govem the sale of the gcods rG∞ds“) and services

上策N転封〉りC肥ndfoi Pumpi Co「甲子尋tO競る雨翻y Of船輔睦teち〇百班的d高志i再庇∪両地塊衰eら　日脚忠わら’’津雨u拓馬甑not
面ted to, G肥ndfos CBS航c. rPACO:〉. Ycomans軸暗Co「Pora漁期ftyr朋鵬l, and Ste輔ng F組id Sys腔耶S USA LしC D/B仏Pee「Iess

Pump ⊂ompany (“PeerIess’’) (co賊e(嘉ive母Grundfas, PACO膏comans a融PeeHess卸e referred to herein as the “Se紺| to the ptJrchase「鮎e
“恥調hase門n合い口ed涌t罷氷⊂Ompany垂CO繭m証涌l抗う燕師e "Sa穣C〇両叩「諭〇両　両軍S高跳Co請出南面On C〇両冊s恥「Chas鵡

Orde母he “Order”) The Order w用be捕ed only after credit approval and a⊂Ce申nCe of the Cirde「 at Seller’s edmlnlStratIVe O笛ces Any

acceptance of the Orde「 is su申to the most recent Terms, aS mOd帝ied from time to t冊e, and whwh sしPerSede any incon istent or

addit10nai Terms conta-ned in the Order・ The「e are no ag「eements or represe面a面eus, oraI or otherwrse, OutSide oftheTerms. Subm皿ei of

きc軸樹∃摘む鉄労頑CO連甜鳴合評窃葛直江em芯C融翻すd鴨接すぅ繭f聞ける融「鴻鵠e鴫d癌壇涙印b陳m鋒5

印加釣針mされu烏同相一’ら「e即舗抑憾むVe 〇千飼料船5最はa坤でod池場e O「 m助車軸合指すe日日で㌔ No c触れge o「師馳涌cat 〇両〇品e紙
S船∬暁淵闇面等着直遜るg脂認め涌噺紺潟時刻一細y餌「c彊めe「do⊂踊湖南繭畿劇証高話はね耽るin誌轟おれねC汀垂れ⊂OnS扇釦t w軌

these Terms, or termS that 「申any term or coJlditton set fo柑I hereうn, Sha調be deemed to be a counter offer to Se用er,訓d sha冊ot be

blnding upon Sel厨u面ess spec笛ca母y accepted活writing ty a duly authorlZed 「eprese∩tatIVe OでSeller The precedlng dause sha=

COnStitute a cont剛lng O申ion to any such tems nct specifica母so accepted by Sel厨

乙鮒相聞貼寄A丁己Se陀手間繭押ake co細†溜ま合駒推測を弱き貧窮塙高評開脚壷鵜野王即卸潤されd三郎純一袖手如t錐ゐ「 s噂函g of

Equ巾ment or delivery of Service specified in the Saaes Confimat肋一鮮anyj a「e a酢roX融e- Seiier堅調はh申…qu画upon completron of

ma血正昭and誰∈すむ栓王制専すれe確購eg衰追う卸糊d両群嚢赦毒宙帥S-荒し隙5胞⊥ NO丁艶麗S醐駈故漁A剛しOSS
OR DAMAGE OF ANY K間D誹NCしUD間C,しIQU!DATED DAMAGES, RE5UしT閃G FROM ANY DEしAY刷DEしMERY OR FA!しuRE T0 D軋MER THE

EQU(PMENT OR SERVICE, UNLESS AGR荘DTO INADVANC∈ AND IN WRmNG PRIORTOACCEPTANCE OFTHE ORDER.

3　FOR(叢MAJEURE Se‖e「 s剛not be res on ible for any loss or damage, lnC妃dIng ifquidated damages resu剛g from any deby ln

壌柄佃野0「そる緬合to de短針計汽車中軸C中食雨エビ的海割き拙抽掻廟e汚毒雨でふc執駁電車宙巳髄,潤む宙c別館高め「 t「ou胡縫

(induding st「ikes, SlowdcMmS and b⊂ko暁s)鵬r. govemmen婿g山繭鵜. ri弛, C主調disorders言融err岬tien of or deねy irt tra購portation,

畢棚∈†烏涌冊e,さ屯所v蓄膿d重慮垂も虻e O諒恕蝶河鹿翻す朕奴癌腫ぼ頭兆前面即事連。重く〔逮舘を故芯斎G出c灯る韓Ot彊「 c剥9e be準州d
Se陀rlscont「oL

4. SHH)MENTS AII prlCeS a「e ∈XW (Ex-WOrks) Sel厨’s deslgnated hation, Packed fo「 domestlC ShlPment伸coterms㊥ 201O), unless

使ト含棚度合g肥前をn唾一巾将O「勧電車諏訪印画押軸訪印をめ奈謡ね「餌軸g却e ㌫轟合細る思料α轟肌Unle簿
瞭he咽るe競Oted膏ほど型申m合亜融I提軸直配砥籾軸亡艇かa樫eS菰糊○餌繭’$れvか旺貯恥「Cha箕評“軽骨e18ht
C出向土語一弾呼鱈「正乱α繭c毒当れ抽「〔国与晒高おde左中軸南磁頓凍掘割で輝綱按露載高手畦瞳割触鴻凌鵜狩a由られ吉朗砧〇月aiねe

of2% ofthe 。rder 。r mjn涌um of担OO, W軸a mex′mum Of舞OO w用be ⊂harged to the Purchaser a5 a hend臨g fee. Pur⊂ aser may

request sh甲ment via a transportat扇mode Qther than truck, and a間add面Onal ex enses incurred w紺be billed to the Purchase「 If

Shipment is accepted by Purchaser at one destinat on and 「e-forwarded dy Purchaser, the re-forwarding lS at the Pu「Chaser’s expens∈ and

冊k・ The usk sh訓pass to Pur〔haser when the Equjpmen白S made ava’leble for c!e柄ery ′n aCCOrdance w謝thrs paragraph Whe「e

S申me涌置き) re型錬t蛍叫軋∬地籍「車雨脚描C「隈高鍋時針軸を紳d黍汀甜講和柵a覚子ら碓避崎守(c) de切出妙高iure
Of恥「C厄竣「 t〇五軸心ob嶋atio据わ軸頓時雨去るagき割; α ㈱衰癌y拍車抑y統計e「 a亀o「亀山e亡o尋亀on什ほ叩け扉t南

関的ha綻「 W軸○血色亜0撮む捨畢直訴美醜弾蛮曲gあ東歌乗船暁詞地軸出で要覚子ら電池誌をO P㌻扇衰押合に∈与舞汀yうね垂me雨膿め「mat on亡o

Sel亙or Purchaser’s f訊ure to schedule thetr carr鷹in a t mdy mamer) Purchaser’agree5 tO Pay a ddeyed dehery storage fee at the rate of

th「ee percent (3%) ofthe EquIPment prCe pe「 month beyon the normai壷ipp(ng date as esta眺hed dy S訓ers‖ntema申OductlOn lead

tlmeS. Pu「Chaser may deslgnate in the Pu「Chaser’s orde「 form that the EquiPmeut周l be pl〔ked up at Se=ers designated l∝at10n lf

Purchase「 does nc)t PICkup Equ'Pment W輔n 5 days ofthe date they a「e notified the Equipment 'S aVa"aヒ府, the O「der w紺be ⊂anCe“ed and

うu時めC尋nCd繭か負喝跨る三〇頂雨露琉路子辛g輪か王4袈阜録叶

う.勲C墜.掘進箕軸e贈膜畢滴魂坤熟知緬醐面鴨,配電推奨ざ奴隷畢覚蛮選退治き軸暮春重砲油壷c垂ら富c農直集ま直るtt畦即にe s寄七重h

in Se”er’s pub”shed pr ce白衣in fo「ce as o毎he c庇e ofthe C汁der a 2CCePted by Sel亙or as co証a肌ed in a w「枇en quctatlOn tO Purchaser

(the “Quote”)師CeS Contained in a Qucte are va面d for踊rty (30) days from the date ofthe Qucte uniess other¥Mse SPeCified ServICeS Sha=

be b用ed at the hou「ly/datry rate provIdedin a Quote. Any prlce quOted to Purchasel may be modified ln the event of Purchaser’s delay o「

fa血「e to pJO融e災陀「訓neceちら曇りα出師繭耽ce`さもg巳tね帆船小食p証e般甜eう∪軽費亡o dヽユnge W小Q成れ気に巳　刷0凪e「

CO与阜机dud活g申欽j喝あ「 5i餅謁e,昂で郎泳融懸れ托,曲筆Cu薬餌淫〔沌出資毒雨脚印画南勢, C灯る買　O顔釘娃期うP手前討in t畦

Quo胎S固l庚申謙光り恥「d揃創面張紙印画窪戎薗涌掛合Q拙攻巳首的虹転蝦都農をo丸「丁涙か灸睦子融剥れeces掘りd「a面ngs d山y
云押「OO鎚砂航地雨諦観軸轟「訳却嘘評議前期鵬勧訴捉出藍融鴫野的轟謝る鯖串衆艇ら鮒も申Ce与る「e丸句e寄to
Change ∂t Se冊子s s訓e disα鍵もn三流α nO証eto恥rc庇給「

6　CHANGES By dellVerlng a Written notice to Se陀r, Purchaser may request changes in the deslgnS, drawings and spec猷:atlOnS Of the

EqlilP「nent- As promptly as即煎漣ble糸er eoe軽of such re部est, Sd雨滴綱edr%se恥rch猫糞“ what a融m全敗S tO the agreement

蜘個食睦「されd恥融急綻「 m糾捷帽遜軸琉車軸両軍由出納g謎,話aやP統謙抑「ほれd剛鋼嚇朝地吊れdu蛮b涙a「e mt
師直銅tct畦p証e, SPeて鼠二討00年弱申主軸漸請ね前提闘e中和夕軽謬寧甜u鱒浦車t撞畢直治s s轟‖艇evⅨねnc田中a

change order s畦ned dy bo朴一Sel由and Pu「Chaser汗at anytinle the Pu「Chase「 causes changes or mod甫ca南OnS tOthe OTder, the C両e「 w潮

be su申to a min-mum Change fee of12% ofthe C汁der鮎e or a S250 charge; wh妃lever rs greater, P妃s the actua圧ost ofthe EqulPment

Change

7・ CO記賦D蹟珊Aし押鵡翻醐粗　鋼細れ-蝉CO職能合鍵も割き町野㊤曹耶馬Ⅳ聡さ00辞襲撮斗融鴨洩近日oて∴汀両軸to,
S eC縞eations, SamPies, pettemS. des-gnS,車鵬, dra融ngs. docume証s,洗ta証asiness opera繭, ' uStOme両sts再涌dng, discounts o「

「eめて縫. d敬塵舘中条姫to軸〔嶺鞠、癌繭髄靭…鳴動轟軸測云従業綾南駒壷印e転封朗にさす甜脚もm o「 m鵡iaiされd

whe油er or ∩〇千marked, desjgnated or othe画se iden掘ed a5 ”con de融a口n connectm w勅捕5 Ag「eemen千jS `on融en彊巨o)dy f。r the

use of performmg this Agreeme爪and may順Jt be disdosed or 〔C甲ed unless au擁orほed in advance dy Se陀r in w面ng Upon Se=er’s

request, Buyer sha岬「OmPtly 「etum a" d∝umentS and other mater謝s 「eceived from Selle「 Se陀r shall be en頂Ied to InjunctIVe reIief fo「

any v融面on ofthrs Sect-On ¶柄s Sect on does nof叩plyto -nformat o両hat ′S・ (a) m the publIf doma’n華) know両o 8uyer at the tlme Of

d朕10軸婚;もげ〈c)高g柾額母0顔逼諦前車呂増訂㊧網棚漸う随お頭珊a軸種

8軟開港5 c罵D獣睦E恥宙ほ5即髄質敢陣頭轟押鵬と壷糠哀れC合C子轟き審°榔糠虐轟重油g d託e d軸蟻亡きd申′掘起手練CO鵬紺抽On扉

SuCh request, Purchaser sha層be charged 12% of討re Cirde「 to屯I or ;5O-OO, w砧chever ;S greater 〈油e `’Express Fee’’) on orders厄ss than

$10,OOO ThlS cha「ge does not guarantee that Se栂v面I s申p EqulPment On Or befo「e the date requested dy Purchaser Ifthe Order lS nOt

Shipped on or beforethe Purchasert requested shipping date, the Express Fee w=用ot apply Orders w軸out a requested shipplng date wi=

be su申to SeIler’s intemal standard iead times o「the shippingdate conta活ed m the Quote・
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9　MINIMUM ORD駅CHARGE_　Extra瞳to「 EDI orde出elues must be a minimum of$25 net Faxed, ema"ed。 0「Ve]’bal orde「s must be a

m刑mum Va山e of$300 net Orde「 vaIues lessthan the stated m酬mum Va恒e, W紺be automatital中旬Usted tothe m面mum Ordervalues

listed m this Paragraph lO-

1〇・霜田URN 〇千唆UIP獄翰汀・車両p聡さ涙舶y勘や捷煎鞘駐ゴw罷れ垂耽れo轟割車軸きま判る「即ちu謙詣ヨYげ両道蘭累e同調鵬te脱i

AutllOrization (a ’側V¥A“’) issued dy Seller- A姉的med eq坤ment s隅! be ship画to Se"er’s d稀lgnated転認めn詩ight p「ep訓d by the

P輔て厄簿「 a競d FOBぬ長雨南側一餌珪車重博聞船脚陶彊融挺鈍軽部重油翻彊$評言吼貯諭e涌s軸執3捉緬劉追子うらole disc「etIOn

the Equipme=t is retumed in good con掘on, Cred潰w硝be ‘SSued for the purchase r‘Ce less a m細mUm 30% 「est∝妬g fee Any

EqulPment retUrned to Se帖「without a RMAw購be ri)eCted and retumed

ll・ nⅨES・ P「~CeS SPeCified -n Se膿r’s pu眺hed p「一Ce頼et, 0「 in any Quote do not lnC山de訓y fede「a上state or municIPaisales. use, eXCiSe O「

Other taxes (co親edi准ly ‘Taxes”). Pし耽has釘轟al胸料挫即腿翻e fo岬eyme湘of atl Ta雑s。綱d i両脚5d潰わ構wl活栓S翻eLr is requj「ed by !aw

to 「eg蚊e「 and 「e而丁axes; S昂l∈r因鮎n母D妊割鴫瀧うめPu調hさらG「a七翫きる掴読逼搬掲給う癒せ隠t与舵e 〇千掘脚脂此軸〔庇う釘叩ay血「鵬h

襲I尾「融合xe恥申on c∈直話低t謎細「轟き疎開細⑯膝丈威喝転流湘南は館主s竺鴻㊧螺拝命脚洞時間鵬鍋ま厨五誌雄きる言九台va随時Of such

exempt~On Ce面ficates sha竹be dete「mmed t)y Serler面てS SOle d-SCretlOn- Notw競hstanding the forego腫g, a" Taxes due and payable outsIde

the Un lted States a「e the sole responsibifty ofthe Purchaser, unless otherwse agreed in w「軸g.

1之-恥Y肌靴噂・丁erms of payme証己re Net弓O D尋yゝ Payme掠ぬぐthe E〔胆p叩帥白もdue upon sh甲爪ent Or困hen !e蛇r no緬ei Pu「chase「

軸at Equjpme証is packed fo「 shlPment EXW &-瀬〕rks) Se#e子s { eS軸atedあ⊂摘糊, W擢壷ver cx:Cu「s呑rst, u由ess o油erwise agreed m

Wr軸g. Payment for Service is due岬on comp慮o佃雨ess虎h留wise agreed in鮪軸ng・ Su e⊂亡to a ’evi鮒of Pu「⊂haseiノs credit histo「y,

add雨O脱l p尋y柵en質e刷る袖d知p「og「さら叩竜野清聴軸尋y捷締平面筑前joお餅合す㌍00,0㈱, V凪に計申y職制t雨靴三〇「 P丁Og「eSS Paymentら

Sh訓be agreed to in w「iting.・

13. CANCELL肌ON- 0「ders that have been acknOWledged dy Se"e「 are fim corr面tments and are not suQleCt tO CanCellat'On Wlthout the

C○nSent Of諒ぬr-　鋸n〔謝劾O飛速さ押「OV前転S都合上捷鮭rぅ固両や胱a 〔毒寄[幽魂漸再読・丁転機臨調m鍵的竜腰細fe金丸訓庚iO% of

the O「de「. and the maxImum ⊂anCe脆t10n fee shaM be the丘調pr忙e Of宙e Order, aS neCeSSary fo「 Se"e「 to ⊂OVer Se畦rs actua圧osts of

mate「融点掃瞭ion c〇兆, S牢dal engさnee血g c銃起る押轟きC載貼るs5凸に3恕鱈納れ詮気前蛋ぬ撮謙喝a融耕Cc地雨競g-

14. uMI.旺DWARRANTY. NEW EOUIPMENT MANUFA⊂「URED BY SEししER OR SERVICE SUPPし惟D BY SELLER IS WARRANTEDTO BE FREE FROM

DEFECTS IN MATERIAL AND WORkMANS捕P UNDER NORMAL USE AND SERVICE FOR A MINMUM OF TWEしVE (12) MONTHS FROM DATE

OF INSTAしLA¶ON, EIGHT旺N (18) MONTHS FROM DATE OF SHiPMENT, UNしESS OTHERWISE STATED IN PRODUCT WARRANTY GUIDE(

AVA弛ABIE UPON REQUESTう言N了HE CASE噺S詳録E OR REPlÅCE漣凋‾ P砥-簿MÅNU斌CTURED BY S乱獲Rぅ甘彊WA娘ANTY P訳roD SHAしし

BE FOR A PERIOD OF TWELVE MONTHS FRO蹴SH蒔)MENT-　SEu上RS OBし紀ÅTION UND…R丁Hrs WARRANTY IS uMITED TO REPA圃NG OR

龍PしAC鵬G. AT rTS OPTうON. A騨PAR丁FOUND了O肘S SA丁IS強CT蛤薄TO ae SO [娃i事C丁撮吏膏ROV輯ED THÅ丁Si薫H P2戚T !S, UPON REQUEST,

髄TURNED TO S乱LER’s FACTORy鞘OM W刷⊂H汀WAS S割PPED, T尺ANSPOR丁A丁)ON P虞EPAID. PARTS鮭PしACED UND軟WARRANTY SHAしL

BE WARRANTED FOR TW乱VE MONTHS FROM TH王DATE OF THE REPA=2, NOT TO EXCEED THE ORIGINAしWARRANTY PERIOD. THiS

WARRANTY DOES NOT COVER PARTS DAMAGED BY DECOMPOSITION FROM CHEMICAL ACTION OR WEAR CAUSED BY ABRASIVE
棚ATERIAしS, NOR DOES　汀COVER DAMAGE RESULTING FROM MISUS∈, ACCiDENT, NEGしECT, OR FROM MPROPER OPERATION,

軸NTENANCE工NSTALしrmON, MO靭円CÅT30如C媒A劃し海丁髄N丁.丁H!S W館翻m’D既S NOT ⊂OV獣PA薄丁S R∈PAl経D OUTSゆ∈ SEしL訳’s

FACTORY W汀HOUT PRIOR WRI丁rEN AP舵OV剣-置Sきし⊥ER MAKES NO WA煎Erm′ AS TO STARTING EQU睡繭EN‾「害〔LECT削CAしAPPARATUS OR

⑱汁拒R鵡Å拒R!他油O丁〇千隔純金N躍AC丁場駈_狩野面罵に曲鰻麓O只0下す旺隠鰹捌臥瑳軸ÅC臣、 0東員救US丁重隼凋P餓…附すOR P螺「S W汀HOU丁

SEu_ER’s pRIOR WRIT「EN APPROVAL, SEしし軟'5 RELiEVED O戸ANy FuR丁HER OBUGATION TO PuRCHAS照UNDER T捕S PARAGRAPH W廿H

RESPECT TO SUCH EQUIPMENT OR PARTS, UNLESS SUCH REPA腺, REPしACEMENT, OR AD」USTMENT WAS MADE AFTER SEL圧R FA肥ED TO

SATISFY W汀HiN A REASONABLE TIME SELLERis oBしIGATIONS UNDER THIS PARAGRAPH-　SELLER’sしIAB旧TY FOR BREACH OF THESE

WARRANT惟S (OR FOR BREACH OF ANY OTHER WARRANT准5 FOUND BY A COURT OF COMP訂ENT」URISDICT(ON TO HAVE BEEN GlVEN 8Y

SEしLER) SHALL BE uM耶D TO‥ (A) AC⊂E珊NG RETURN OF SUCH EQU肝翻…肘丁等撚母乳J9圃OF MÅ網UFACTU託, AND $) RE円上NDING ANY

AMOUNT PAID THEREON 8Y PURCHAS球atSS D輔熊CIATiOi‡ Ar詳蛭敵丁E OF as% PER YEA則F PURCHAS舐HAS USED ;QU肝MENT FOR

獄ORE THAN T凋剛Y車重DAVS), AND C蝕煉手張弛G AI曹B鎚餓CE鋼姐O榊搬ニO謡T醒　EQ湖卿鯖RT,釘細駆THE CASE OF SERVICE, AT

SELLER’s opTlON, RED01NG THE SERVICE, OR REFUND冊G THE PURCHASE ORDER ÅMOUNT OF THE SERVにE OR PORTION THEREOF UPON

WHiCH SUCH LIAB旧TY IS BASED THESE WARRANTIES ARE EXPRESSLY IN LIEU OF ANY OTHER WARRANT惟S, EXPRESS OR IMPLIED, AND

SELLER SPEC旧CALLY DISCLAIMS ANY IMPuED WARRANIY OF MERCHANTAB肥lY OR FITNESS FOR A PARTICUしAR PURPOSE, AND IN LIEU OF

ANY OTHER OBUGAT¥ON ORしIA執uTY ON THE PA財「 OF THE SE田詑¥NHETH歌A CL/思A tS BASEO UPON NEGuGENCE, BREACH OF

WARRANTY, OR ANY OTHER TH…ORY OR CAUS∈ OF A⊂TION iN NO EV…NT SHAししS軋漉R説虻ÅBし… FOR ANY CONSEQしJENTIA口NCIDENTAL,

lND隙E⊂T, SPECIAL OR PUNITlVE DA髄…S OF ANY K闘D FOR PURPOS…S OF T鞘S PA§そAGRÅPH.廿姫EQU糟粕E鮪WA撚J踊モD SHALL NOT

INCしUDモEQUIPMEN「, PARTS, AND WO求K NOT MA閃UFAmJRED OR P‡只FOR耀ED排S軋渡R W汀H粥S幣C丁TO SUCH Eく21」lPMENT, PARTS,

OR WORK, SELLERis oNしY OBLIGATroN SHAしL BE TO ASSIC‘N TO PURCHAS訳THE WA醸ANT陀S PROVIDED TO SEしLER BY THE

MANUFACTURER OR SUPPL脂R PROVIDING SUCH EQUIPMENT, PARTS OR WORK NO EQUIPMENT FURNISHED BY SEしLER SHAししBE DEEMED

TO BE DEFE⊂「)VE BY REASON OF NORMAL WEAR AND TEAR, FAlしURE TO RESiST EROSIVE OR CORROSlVE A⊂「lON OF ANY FしUID OR GAS,

PURCHAS駅’s FAILURE TO PROPERしY STO寵J薄ST親しOPE脚E. OR M紺的TA鞠THE EQ樹P歌ENT IN ACCC腺DAN技V胡TH GOOD INDUSTRY

PRÅ⊂「!CES OR SPEC旧C RECO騨ENDA冊ONS OF SEしl鞭言NCLUD鵬G, BU了NO丁u納汀ED TO San認’s言NS了ALLATiON AND OPERATION

舶ANUALS, OR PURCHASER’s F刺しURE TO聡OV妙E CO細孔ET A鵬D ACCU染筆丁即的FORM飾iON TO SELER CONC酸細NG丁H… OPERATroNAL

APPLK:ÅTiON OF THE EQUIPMENT.

15 COMPLIANCE WITH LAWS. Purchaser sh訓be solely respons(ble for ecurlng any neCeSSary Pe「mIts under and for compliance wlth a"

Safefy heaith and sanltatiOn laws, O「dinan⊂eS and reguねtlOnS ln COmectlOn W軸the ins屯=atron, SerVICe, rePalr and operation of the

巨『甲m合直し恥「chaら凹a邸手勢tOP手酌逓e消勘曹〇円「合印合う㌔W拙者頓d写れ鍵壷t転籍劃涌g〇千合ny純宙p群抑味a雨〇千c°nや厄nce w輔any

SuCh laws, O「dinances and 「egu由tions- Selle「 sha潮be respens翻e fo「 re甲e布ng any U S. Export Ljcense Pe「面ts which may be requi「ed, and

Pu「ch益e「 ag「eeS t〇円OVide副職∝e葬る中れ触耽る故湖を〇台捕らぬ5識合「きC翠轟勧刺宙畢脚遼・恥曲る5創る割合∈うtC CO那智ly w謝るpp曜abie

Un塵d Sates internationa圧rede )aws and regu闘or)S i両s busjness dea廟gs w肋Se胎r and w朋de柄er to Se))e「 ∂t斑e time of execし巾On Of

this agreement a 〔OmPIeted厭e「natlOnal Order Header fo「m or End User Statement signed dy an authorized officer or owner of Pu「chase「.

Purchaser agrees to dlS⊂iose the name and address and buslneSS ofthe user ofthe goeds supp雁d upon Se"er’s 「equest pu「chaser sha“

automa庇ally diSdose this informatIOn if the goods a「e t。 be exported outslde of theじれited States∴Notw軸stand肌g Purchaser’s sole

「esp〇両輔東y to en三測e c①mP慮れce南宙剖「含l割甜t屯測s,刺さ針子き慰労eS掛合わg軽油砥審議0蛍雪で閤油c鵡モモ抑?㌍れまき寄Onむ恥「Ch雑e「 if

Selle「 consi(le「s o「 suspects that g∞ds, O「 de廟ery ofthe same, may b「each any患憐of波e United St証es-

16言NDEMN圃C‘軸ON. i自s踊derstood th武Se鮭r庇s [e塵d upon deta fu細Shed dy and o壷曲諸ofPuw庇ser間油re5 e{t to油e safety

aspects ofthe EquiPment, and that直言S Pu「chasJe十s 「espor扇b消ty to lnSure that the EqulPment W間When lnSta陸d and put m uSe, be ‘n

COmPIlanCe Wlth safeb′ 「equirements fixed by law and otherwISe !egally adequate to safeguard agalnSt叫urleS Or damage to persons or

PrOPerty Purchaser hereby agrees to defend, /ndemnrty and hoid harmless Se陸r, its agents and emp?eyees against any and al‖osses, COStS,

〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 ○ ○ ‾　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 ‾　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 ‾　　　〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 〇 ‾
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能請謁e㌔こね清畠繭船籍捌き米軍騒幾、櫓d遮螺も旗頑縄両鹿追t据凌衿O捕捉さ韓Om野「壷墜高手料競g飢克窃餌蒋郭抱卵呂百〇押合中型γ O「

damage to an輝efSO靴灯Property CaしISed抄掘e艇de哩acy of絶南ty featu「esJdevices o「 charac裁erE融s in t鴨Equ画哩雇or a「ising out of

油亀血走瀧恋餅乱紐や紅色常合画す, c中田9e捌0詳細駁珊揃融合法汀線競合灘曾坪融合婚宙兼高重野餅創耽る箆看るS微妙踏襲剰重跨るe姫もn〔事igen⊂e

a雨exce重ね「 cねIm5わ手記車r or re申Ceme∩亡Ofdeね轟沈pa癌In ∂〔CO「ぬnce凍れP∂rag船中ユ与he「e〇千P腔櫨er活demn穐s与e陀「 fo(

a ny Ioss to Se陸「, lnCluding 「easonabIe atto「neys’fees, CauSed by Se撮er’s ma刑facturing直Sta冊ng or bu輔ng to specification5 PrOvided by

the Purchaser- Purchase「 sha旧ndemnify Seller and hoid Se陀r ha「mkrss fi-Om any daims or橘b申ty for patent or tradema「k面ingement

On the account ofthe ma佃facture or sale ofthe Equipment

17、 R【5K 〇千的簿、戸棚般宙l悌S (涌c妃ding廿去れ野飛違を三〇n d轟挙るn胡○⑥9劫雨糾弾Sね軸⊂掃海e川野鴻d繭e増子弱る「蕪5S Ofwh軸e「

t髄hぉpaiS鎚地軸曲る鮮t贈れ軍場面s琉打合隔g魂的鎚画車袈調合主鞍沌にゃあC毒汀繭側で脚韻訂癌腫　結合鵬朗O『地中ision of

Se陀rしOSS Ordestruction ofthe eq叩merit or型ufy Or damage tothe e甲高pme証油at occu「5 w柄fe the 「iSk ofless or danage ]S borne by

the Purchaser does not 「eiieve Purchaser of its o胡唾tions to pay Se畦r for the Equipment.

18　し輔ITAnON OF DAMAGES AND DISC[AIM敵OF CONSEquENTm DAMAGES OR P削Au丁騰. TO THE EXTENT PERMrlTED BYしAW,

策山王練るH創⊥ NO丁斑し姐重圧千〇i~ CO鱗活QU…N¶久し翻C紗翻す来し,鎚動託こす,与詳C雄も○家軋渦潤も徒D鰯AC鴇A弥縫もOU千〇千丁捕ORDER.

OR OUT OF ANY BREACH OF ANY OF SELl≡RS OBuGA耶ONS +旺REUNDER. OR Oし汀OF ANy D…FE⊂丁IN OR F刺しU龍OF, OR MALFUNCTroN OF

丁口重EQU旧約E賄,閑日露‾日課0求的O丁CA鵬畳D堅甲S圧迫駅℃鵡配し魔手贈C巨. CO騒き延び室叩耶蝕膿鮒舶講,戸O隷下撞剛R旺逃亡O戸丁刷S

AGREEMENT, SHA旧NCLUDE BUT NOT BE H細TED TO, PERSONAL剛URY,しOSS OF USE上OST INCOME OR PROFI丁S, LOST INTEREST,しOST

GOODWl山WORK STOPPAGE, LMPA瞭MENT OF OTHER EQUIPMENT, ENViRONMENTAしDAMAGE, lNCREASED EXPENSES OF OPERAT10N,

COST OF PURCHASE OF REPしACEMENT POWER OR CしAIMS OF PURCHASER OR CUSTOMERS OF PURCHASER FOR S訳VICE INTERRUPT10N,

DAMAGE TO PROPERTY串NCiUDING, BUT NO丁u鮒丁ED TO,眼ODU⊂TS姐ANUFACTU蛭D. PROCESSED OR TRANSPORT記BY T購USE OF

丁報E …Q湖P親王叩. OR ANY O手口課し○簿こ妊CAうめ的巳D餅0窯賊劉猟二〇U千〇千舟姫靭巧離汀蛤的, U続,潤う丁親王AすめN, R壬PAIR OR

REPLACEMENT OF T醒EQUIPMEN丁OR O廿推賓醐S…, V掘訂計拒配OR鵬汀SUCH虻呑S !S BAS臣D UPOトi CO肘「RACT. TORT (闘CLUDING

N巨GUG鍋C電AND S丁RIC丁し漁B乱けりO忠〇千口腔誠構王　統腫鮮DA練AG至るÅ託しl梱汀∈D千〇 DA鵬縫う軒千〇黙丁出駆P嫌AもRA拙lう,

WARRANIY▲　SEしL軟SHALL NOT BE LIABLE FOR ANY DAMAGES, PENALTIES OR uQU阻ATED DAMAGES BASED UPON OR REしATING TO

SELしER’s FA肥URE OR INAB旧TYTO SHiP WIT捕N ASPE⊂阻ED ¶ME. THE FOREGOiNG NOTWITHSTANDING, SELしER’s MAXIMUM AGGREGATE

」IABILITY REしATED TO THE PERFORMANCE OF THIS ⊂ONTRACT SHALL NO「 EXCEED THi PURCHASE ORDER AMOUNT OF THE EQUIPMEN丁

OR S獣∨!CE PORT!ON THEREOF UPON W璃CH SUCH un忠地T`付S BA蕊D-　ALしSUCH 」的8駈TY SゝiAi⊥了E闘l騨E FouR YEARS FROM THE

DATE O「「HE PURCHASE ORDER肝NO丁SOON≡R T獄I¥謝賦TED.

19. CHO椛OFしAW　相questions re融ng to朴e千〇rmatlon of or performance under軸e contract based he「eon sha購e deter面ned in

acco「dance with [heねws ofthe StateL Of Deiaware. The Un娃d NatlO「iS CorlVention on cont「acts fo「宙e活terrほtjonal Sales of Goods shal!

have no app“cation to this Agreement o「 to any pr∝eedlng b「ought pursuant hereto.

之0_ D擬Pし珊…馳U取捌砕き畢庵治i菊と雨試合舶t琉e兜‡合a舶起遮由仁純正壬辞め魂判探彊溜飲⊂痕赤縄壇融細On OVe「剥脱韓e「s

訓sing 〇億扉朴e O「de「尋鵬d/O「宙e紫丁e叩s・両手軸y姻e o珪qui鑓瞳雄幸y Sej宙的a Pu「⊂hase「 outsidき〇千滴e U唖ed States o「 a

恥「chさらe「 o「ga調~Zed o「擁油叩「涌c重囲ac合o講眠高鷺三〇予〔雨兜純減務s塊的由d合〇千油e U南台d S韻合う担暁「na工めれるl Sale’’),

訓dIうPute5 a購高g雄COn農eCtわn w融‡he栂e「朋証o重合I S証読剥　e f捕母5e測ed bya蝕的tio旧n aCCO「d調Ce lV謝油e 「uies set

forth by the U「而ed Natrons Com面ssion fo両nte「nationa口radeしaw (UNC汀RAし) A涌tratron Rules, under the auspICeS Of the

AmeriCan Arbltration AssocIatjon (Arbitration)- 1n the event of any dlapute OI dlfference∴arlSing out of o「 reIatIng tO an

活temat-Onal SaIe, the pa巾es hereto鉦st sha陣se thelr be5t endeavors to seてtIe su〔h d座putes or d浮ferences.丁o th’S effect′ the

P引下盲es諦三捕c°轟S由t綱d蒔go主弓さてe w融合合でも亀で瀧「,涌g〇〇d f誼轟きn由れ按寝て繍きれg 〇千轟き高調捕同「融合St.主O手合aC航just細d
equitable solution satlSfactory to both pa摘es壷制e pe摘es do附t reacjl SuCh so輔o掴痛臨l a Pe高od of r inety (90) calendal“

d⊇yS f「o競う軸e co鵬眠れC鋼e鵬Of 〔Q椛暁謙⑭構翻鉦雪害曲摘醐$,捉南新e芝地臨む朗恥辱映亘れvok也,捌き㊤抽合pさ醜さmuSt- by

w冊en notlCe tO the other party, have the dispute 「eferred to the〔r reSPeCtfVe C鉦ef Exe⊂utlVe Officer (or油e eq用valent), Or tO

their deslgnated representatlVeS Who have the軸al authorlty tO reSOive the dispute′ With the request that they attempt in good

faith to 「esolve the clrspute within ninety (90) caIendar days after va閥noti〔e lS SerVed pursuant to thlS Pa「agraph 20. No party

may ‘nVOke a「bltration w‘thout first complying with the provistons of t短s Paragraph 20 in the event that the foregolng

d含s-g舶ted 「印「eうe南船百事es o缶hき千合「t逸るa「e ∩Otふ醜さ,お手w丸亀t合v軍手予e合う〇円.ね堪弱vさらu心d亭叶おうn g∞d f京蛤w軸涌蛤e n聞ety

(90) calendar day pe「iod,朝e parties agree that the dispu給s or d韓e剛c艶sha“ be se軸ed by a「bit「atio両n accordance with the

油e~ Set f〇品by t!le踊ted純tiQ購C鋼扇らち謝辞鵬錆職摘翻る洋魂合し綱紀髄眼Aし恒子彊「さ京〇両敵国筏,抑d合「 the判るPices of

the AmerlCan Ar掠ration Associatron IA「biて「atron) The arbrtration shal圧ake pb⊂e活the State of Delaware. USA, Or anOther

locatlOn, a亡the so)e dlSCretion of Se陸「 The arbitration shal帰e condu⊂ted in and the ∂Ward rendered i= English and payable in

US Dollars. and such award sha= be finalend binding on the parties, nOt SuP」eCt tO any aPPea巾nd shail deal wlth the questiOn Of

○○StS扉aめitざるt醐a融合旧捕tも亀ざらre鬼亡eも沌錐史0.丁h金手亀虫ies去gree t庇もきれy理鳴猫e鴫dec扇o乱o「 aW誹d扉the a「b厨ato「S

正副嚢合鵬d合されわ「c鎚鎚i捕れy o鋤け訴事銅押合扇j酬摘出弁理紺に厨捕g CO皿も重融罷工胱証ヴ〇千抽「c都合お面dg競鴨鍋亡uPOn the

a朋子d r合議de手合d m∋y b合合nte「e鉦ntoされずC⑩蝉正睦高のg」踊らd軸0町O「押擁C三雨卿m丞y浸mad魯めS頃Ch c○頂も「 a 」udICiai

「∝Og雨on 〇台he aw毒手O「石油O「壷丁O†e証o「Ce冊制で柵等陀辞aぅt罷髄S∈ mayもe・珊s pa輪g手叩h之0鍋a眺u高ve訓y te「m桐油On

O「 eXPlration of this Agreeme辞`

21 MISC軋LANEOUS lfany part ofthese Terms is contraryto. prohi擁ed ly or deemed lrlValid unde「 app“cable laws or 「egしIねtIOnS, SuCh

P「OO~S朋Sh割勘n叩弾意撮e a融壷手合med c珊祇出向宜階梯屯⑪鴫∞ C$両石サ㌢繭軸働言柵a馳・劫貞操丁珊副職さe痛e「印字sh訓not be
~nVa随さて如and語調暁g海削e徒虞$ひね「合う総勢淡-かめ糊薩「 〇千翻yte「m ①r CO地確㈱ 0「宙亡b「e別封〆るny te仰o「 ⊂00繭on ofth-S

agreement sh訓be deemed to ⊂On如彊te a V髄読手of耕理鵬s謡ue融排虐ch of s庇蛤釘m or con繭on, l Or jus申y Or autho「iZe a

nonobservance upon any occasion of such term or con掘or) Or any O萌eγ term Or CO繭t?on; r)Or Sha旧he ac〔e申nCe ofpayment by Se問er

at any t脚e when Purchase=S in de烏剛It of any te柵o「 〔Ond雨on be construed as a w訓Ver Of such default or vvalVer Of Se11er’s 「ight to

termlnate thiS agreement On aCCOunt Of such defauIt∴rhe Purchaser war「ants and 「epresents that only those persons with authority to

execute the documents related to these Terms w情Ign 。∩ ♭eha手f of the Purchase　訓d electro用C OrClers w用be placed only by those

宰膿0耶与O a鴻「0確競りt)l合散見轟鴇「・蝕㊤地謡紬軸軽重車軸電通捌S闘転叡繭鴫帥訊き恥すむa捉描申請⊂申謝c∈坤the Se畦「
画亡h o「 w請10庇a h訓d w「沌e∩ sig碑血栓壷恥曲る淵二
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Appendix G. Water System Capacity Evaluation 
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 Year 2021 Year 2022 Year 2032-2040 

Water Rights (gpm) (gpm) (gpm) 

Water Right Permit G-9513 Permitted 
Withdrawal 

350 350 350 

Capacity 350 350 350 
    

Well Capacity 
   

Well No. 1 (decommissioned) <20 0 0 

Well No. 2 200 200 0-200 

Well No. 3 - 400-600 400-600 

Well No. 4 - - >400 

Capacity 200 400-600 >400 

Firm Capacity - 200 >400 
    

Well Pumps 
   

Pump, Well No. 1 (decommissioned) 0 0 0 

Pump, Well No. 2 200 200 0-200 

Pump, Well No. 3 - 350 350 

Pump, Well No. 4 - - 200-350 

Maximum Capacity 200 350 350 

Firm Capacity - 200 350 
    

Water Treatment Plant Capacity 
   

Green sand filters firm capacity 400 400 400 

Capacity 400 400 400 

Firm Capacity 400 400 400 
    

Water Demands 
   

MDD 193 272 312 
    

Overall Capacity 200 350 350 

Overall Firm Capacity 0 200 350 

MDD Demand 193 272 312 

Water Balance 7 78 38 

Water Balance (Firm Capacity) -193 -72 38 
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Page 1 of 1

Burlington, WA Corporate Laboratory (a)
1620 S Walnut St - Burlington, WA 98233 - 800.755.9295 • 360.757.1400

Bellingham, WA Microbiology (b)
805 Orchard Dr Ste 4 - Bellingham, WA 98225 - 360.715.1212

Portland, OR Microbiology/Chemistry (c)
9150 SW Pioneer Ct Ste W - Wilsonville, OR 97070 - 503.682.7802

Bend, OR Microbiology (e)
20332 Empire Blvd Ste 4 - Bend, OR 97701 - 541.639.8425

Corvallis, OR Microbiology/Chemistry (d)
1100 NE Circle Blvd, Ste 130 - Corvallis, OR 97330 - 541.753.4946

INORGANIC COMPOUNDS (IOC) REPORT

21-04716Reference Number:Donald, City ofClient Name:
PO Box 388
10710 Main St NE
Donald, OR  97020

Project: Iron and Manganese

System Name:

System ID Number:

Source Number:

Multiple Sources:

Sample Type:

Sample Purpose:

Sample Location:

County:

Investigative or Other

Well #2 (Raw)

Sample Number:

Lab Number:

Collect Date:

Date Received: 

Report Date:

Sampled By:

Sampler Phone:

Approved by:

21_09132

2/25/21

2/10/21  08:45

Well #2 (Raw)

2/10/21

Jesus Rios

bsp
Authorized by:

Thanh B Phan

Lab Manager, Portland

COMMENTUNITS MCLLRLRESULTS Analyst METHODEPA# ANALYTES AnalyzedLab Code*

IRON 0.39 200.7bj0.3mg/L 02/18/214072 a0.05

MANGANESE 0.254 200.7bj0.05mg/L 02/18/214072 a0.001

NOTES:

MCL  (Maximum Contaminant Level) maximum permissible level of a contaminant in water established by EPA; Federal Action Levels are 0.015 mg/L for Lead and 1.3 mg/L for Copper.  Sodium has a recommended limit of 20 mg/L.  A blank 
MCL value indicates a level is not currently established. 

FORM: cIOC OR.rpt

If you have any questions concerning this report contact us at the above phone number.

ND (Not Detected): indicates that the parameter was not detected above the Lower Reporting limit (LRL).

* Lab Code - lists the laborstory accreditation code plus a letter at the far right to indicate the Edge Analytical lab facility where the analyses was performed.
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Page 1 of 1

Burlington, WA Corporate Laboratory (a)
1620 S Walnut St - Burlington, WA 98233 - 800.755.9295 • 360.757.1400

Bellingham, WA Microbiology (b)
805 Orchard Dr Ste 4 - Bellingham, WA 98225 - 360.715.1212

Portland, OR Microbiology/Chemistry (c)
9150 SW Pioneer Ct Ste W - Wilsonville, OR 97070 - 503.682.7802

Bend, OR Microbiology (e)
20332 Empire Blvd Ste 4 - Bend, OR 97701 - 541.639.8425

Corvallis, OR Microbiology/Chemistry (d)
1100 NE Circle Blvd, Ste 130 - Corvallis, OR 97330 - 541.753.4946

INORGANIC COMPOUNDS (IOC) REPORT

21-04716Reference Number:Donald, City ofClient Name:
PO Box 388
10710 Main St NE
Donald, OR  97020

Project: Iron and Manganese

System Name:

System ID Number:

Source Number:

Multiple Sources:

Sample Type:

Sample Purpose:

Sample Location:

County:

Investigative or Other

Well #2 (Finished)

Sample Number:

Lab Number:

Collect Date:

Date Received: 

Report Date:

Sampled By:

Sampler Phone:

Approved by:

21_09133

2/25/21

2/10/21  08:40

Well #2 (Finished)

2/10/21

Jesus Rios

bsp
Authorized by:

Thanh B Phan

Lab Manager, Portland

COMMENTUNITS MCLLRLRESULTS Analyst METHODEPA# ANALYTES AnalyzedLab Code*

IRON ND 200.7bj0.3mg/L 02/18/214072 a0.05

MANGANESE 0.0059 200.7bj0.05mg/L 02/18/214072 a0.001

NOTES:

MCL  (Maximum Contaminant Level) maximum permissible level of a contaminant in water established by EPA; Federal Action Levels are 0.015 mg/L for Lead and 1.3 mg/L for Copper.  Sodium has a recommended limit of 20 mg/L.  A blank 
MCL value indicates a level is not currently established. 

FORM: cIOC OR.rpt

If you have any questions concerning this report contact us at the above phone number.

ND (Not Detected): indicates that the parameter was not detected above the Lower Reporting limit (LRL).

* Lab Code - lists the laborstory accreditation code plus a letter at the far right to indicate the Edge Analytical lab facility where the analyses was performed.
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