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Executive Summary 
Introduction 

This Land Feasibility Study for Water Reuse (Study) was prepared for the City of Halfway, Oregon (City), 
and to satisfy the conditions of a Senate Bill 1069 Grant awarded to the City from the Water 
Conservation, Reuse and Storage Grant Program administered by the Oregon Water Resources 
Department. The purpose of this Study is to assist the City in identifying a viable effluent water reuse 
site in preparation for a Wastewater System Improvements project.  In this process, this Study assesses 
the appropriateness of available sites for utilization of reuse water for agricultural purposes.   

This Study details the identification of potential reuse sites by first identifying key design considerations, 
locating candidate parcels, and conducting a public information campaign to generate interest and to 
solicit landowners interested in water reuse.  The Study then proceeds with investigating the sites 
owned by interested landowners and gaining an understanding of the owners' water reuse objectives.  
From this information, conceptual designs for water storage sites and irrigation facilities were prepared 
for comparison.  The resulting alternatives became the subject of the detailed feasibility analysis.  
Criteria of the analysis are presented and include state and federal regulatory agency concerns, followed 
by a discussion of each alternative with ratings applied to the criteria.  The analysis concluded with a 
presentation of the data to the City Council and staff for selection of the preferred alternative.  This 
Study closes with an outline of the actions necessary to implement the proposed water reuse project. 

Alternative Site Identification and Public Information Campaign 

In identifying potential water reuse sites, an analysis of the City's effluent disposal needs was combined 
with regulatory agency conditions. These conditions drive the size of parcel needed to provide the 
necessary storage capacity and irrigation area to store water over the non-irrigation period and irrigate 
all the water during the irrigation season.  The resulting estimated storage need was determined to be 
70.6 acre-feet of total storage capacity, requiring a pond site occupying approximately 13.7 acres of 
land.  To irrigate the total effluent available, 41 acres of pasture or land in hay production is required, 
with additional area necessary for buffer zones from adjacent properties, domestic wells, or other 
restricted areas.  Accounting for other location considerations such as distance from the existing 
wastewater treatment facility (WWTF) and operational efficiencies of co-location of storage and 
irrigation sites, possible sites were identified, as shown on Figure ES-1. 

As the City desires to work with a willing landowner who has a need and interest in water reuse, a public 
information campaign was conducted.  To increase the number of candidates and ensure landowners 
with promising alternatives had an opportunity to understand what the City was offering, a focused 
direct-contact campaign was conducted at the same time.  A summary of those who came forward with 
an interest and those contacted directly, with their responses, is presented on Table ES-1.  Following a 
public information meeting, four landowners were identified to move into the next phase of the Study, 
including Pine Valley Land, LLC; George and Marcia Gover; JD Cattle; and Chad Del Curto.  Additionally, 
the City's existing irrigation site was considered for possible repurposing in the future reuse system. 
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TABLE ES-1   
PHONE CONTACTS AND LANDOWNERS WHO INITIATED CONTACT 

Landowner Location 

Aware of 
Available 

Water 
Interested in Reclaimed 

Water Use Follow-up Actions 
Pine Valley Land, 

LLC / George 
Rollins 

South of WWTF on 
Highway 86 

Yes Yes. Initiated call to the 
Engineer and will attend 

meeting. 

Follow-up at 
meeting 

George and 
Marcia Gover 

South of Halfway, 
Gover Road 

Yes Yes. Unable to attend 
meeting. 

Set up individual 
meeting 

JD Cattle/ 
Rick Jackson 

South of WWTF on 
Highway 86 

Yes Yes. Will try to attend 
meeting. 

Set up individual 
meeting if needed 

Gordon 
Summers 

East of WWTF Yes No interest in reclaimed 
water use. 

No follow-up 

Stan Gulick East to northeast of 
WWTF 

Yes Initially yes, but later no. No 
need for water. 

No further follow-up 

Aaron Ingalls North of WWTF Yes No. Will try to come to 
meeting. 

No follow-up 

Chad Del Curto East and southeast of 
WWTF 

Yes Yes. In contact with the City 
and will attend meeting. 

Follow-up at 
meeting 

Resulting Alternatives 

After reviewing possible storage and irrigation sites in workable combinations, six alternatives were 
identified and carried through to complete the feasibility analysis. See Figure ES-2. 

Alternative 1: Del Curto Pond Storage and Irrigation 

Alternative 2: Del Curto Pond Storage and JD Cattle Irrigation 

Alternative 3: Del Curto Pond Storage and Pine Valley Land, LLC, Irrigation 

Alternative 4: Gover Lower Reservoir Site and Upper Irrigation 

Alternative 5: Gover Pond Storage and Lower Irrigation 

Alternative 6: Gover Upper Reservoir Site and Upper Irrigation. 

Feasibility Analysis Criteria 

The analysis criteria of this Study were defined in the 1069 Grant Application and expanded to include 
criteria driven by state and federal regulatory agencies.  The criteria are as follows: 

Location - Proximity to the existing WWTF and associated irrigation sites, addresses pipeline 
infrastructure concerns and ongoing pumping operation and maintenance. 

Size - Suitability of both the storage and irrigation aspects for required effluent disposal with 
consideration for future needs over time. 
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Soil Condition - Characteristics of the site soil for both construction of storage facility and irrigation of 
crops for beneficial use. 

Financial Feasibility - Cost trade-off that includes environmental considerations, such as acquiring 
materials and the transportation of such to the improvement site. 

Impacts to Farmland - The permanent conversion of farmland or farm-classified soils from production. 

Water Rights - Review of existing water rights that can be replaced with reuse water for other uses such 
as additional irrigation or returning flows to Pine Creek. 

Cultural Resources - The risk of encountering or displacing a significant cultural site. 

Environmental/Regulatory Feasibility - The overall assessment of an alternative's impacts to wetlands, 
waterbodies, endangered species, and floodplains. 

Analysis Summary 

Each of the six alternatives was reviewed and analyzed for feasibility across the listed criteria.  Given a 
rating of 1 to 6 (1 being most preferred), a ranking of the alternatives is presented with the lowest score 
representing the most preferred.  Figure ES-3 contains the full summary. 

Site Selection 

Following the feasibility analysis, a selection meeting was held with the Halfway City Council and staff on 
September 11, 2014. The presentation included a review of maps, overall feasibility, and cost estimates 
of the six alternatives.  After much deliberation, the City decided to proceed with further analysis 
toward eventual design and construction of Alternative 6: Gover Upper Reservoir Site and Upper 
Irrigation. See Figure ES-4. 

Next Steps (Project Implementation) 

As a conclusion of this Study, additional tasks are outlined that need to be completed to further clear 
the selected alternative for development of the proposed improvements and satisfy regulatory 
requirements.  These items are as follows: 

A Memorandum of Understanding should be entered into by the City and landowners to facilitate 
completion of the necessary investigations of the site, and to assure the City that the landowners will 
remain committed to working toward completion of the ultimate project, barring any environmental, 
physical, or financial limitation. 

An environmental review will be required that satisfies all funding agency requirements. 

A wetland delineation will be necessary to identify regulated sites within the area of impact to facilitate 
preparation for mitigation and securing a Joint Permit from the Oregon Department of State Lands and 
the U.S. Army Corps of Engineers. 

Endangered Species Act (ESA) Section 7 consultation will be required with the National Marine Fisheries 
Service and U.S. Fish and Wildlife Service. 
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Cultural resources surveys, investigations, and documentation will be required as necessary to identify 
possible cultural resources, determine eligibility, and initiate avoidance/mitigation measures if 
necessary. 

Soils investigations will be required to ensure site suitability from a geotechnical perspective, and to 
verify that adequate source materials of sufficient quality are available on site. 

All necessary permits and conditions of approval will need to be obtained from relevant federal, state, 
and local authorities. This will likely include a Conditional Use Permit from Baker County for a Utility 
Facility in an Exclusive Farm Use Zone.  

Consultation with the Natural Resources Conservation Service will be required for approval of a 
"Farmland Conversion Impact Rating" U.S. Department of Agriculture Form AD-1006 to allow for 
conversion of farmland from farm use. This will also require approval from local authorities.   

Additional pipeline and storage facility easements and permits will likely need to be identified and 
prepared.  If any property is to be purchased or encumbered by an easement for the facilities, the 
applicable processes, such as Uniform Relocation Assistance and Real Property Acquisition Policies Act, 
must be followed. Additionally, purchase of land for a storage site will require a partition plat from 
Baker County. 

As of the middle of 2015, over 70 percent of the work listed above has been completed in anticipation of 
moving into construction in the fall of 2015. The analysis made possible by the 1069 Grant identified 
potentially viable reuse sites, expedited this schedule, and is helping the City attain compliance with 
their wastewater treatment permit. 
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Section 1 - Introduction 
Background 

This Land Feasibility Study for Water Reuse (Study) was prepared for the City of Halfway, Oregon (City), 
to meet the terms and conditions of a Grant Agreement between the Oregon Water Resources 
Department (OWRD) and the City. A Senate Bill 1069 Grant (1069 Grant) was awarded to the City from 
the Water Conservation, Reuse and Storage Grant Program to financially support and assist the City in 
identifying a viable effluent water reuse site in preparation for a Wastewater System Improvements 
project.  

The City of Halfway is a small community of approximately 290 persons located in the eastern portion of 
Baker County, Oregon. The City's existing wastewater treatment facility (WWTF) was constructed in 
1968. The WWTF consists of a three-cell facultative lagoon treatment system. The treatment system is 
designed to discharge treated effluent to Pine Creek through an outfall pipe from November through 
May, and irrigate an approximately 12.5-acre, City-owned field from June through October. Figure 1-1 
shows the location and vicinity maps of the City of Halfway, with an outline of the study area. Figure 1-2 
shows the existing WWTF, outfall to Pine Creek, and effluent reuse site.  

Periodic violations of the City's National Pollutant Discharge Elimination System Permit prompted the 
establishment of a Mutual Agreement and Order (MAO) with the City in 2007 that outlines steps to be 
taken by the City to achieve regulatory compliance. The Permit violations outlined in the MAO were 
associated with meeting the conditions of the surface discharge into Pine Creek. 

Following the MAO, the City initiated a series of plans and reports to investigate and review alternatives 
to address their WWTF violations. Beginning in 2010, a Wastewater Facilities Plan (WWFP) was 
prepared, followed by a Wastewater Pre-design Report in 2012 and a Pine Creek Existing Conditions 
Reconnaissance Report, also prepared in 2012. This effort culminated with the preparation of a WWFP 
Update that was completed in 2013. In this Update, it was determined that removing effluent discharge 
from Pine Creek and reusing the water through irrigation was desired. The improvements for disposal of 
treated wastewater would include the development of a winter storage lagoon and an expanded 
recycled wastewater irrigation system. In the latter part of 2013, the City prepared and submitted a 
1069 Grant Application to help identify viable reuse sites.  

Purpose and Objectives 

The purpose of this Study is to identify local land parcels for potential sites to be used for water reuse, 
and assess the appropriateness of available sites for utilization of reuse water for agricultural purposes. 
Several irrigation/agricultural sites are identified and assessed for reuse water that can leave more 
natural water in Pine Creek. Additionally, this Study identifies sites that may not currently be using 
irrigation water efficiently. This Study takes into consideration the location, size, soil condition, and 
financial feasibility of each potential site. The stated goal in the 1069 Grant Application was to "Identify 
a potential site, or sites, that will be feasible to apply reuse water for irrigation purposes to agricultural 
land to meet state and federal regulatory agency criteria." 
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Scope 

The 1069 Grant Agreement requires the feasibility scope of work to be broken into key tasks. The 
following key tasks were defined and completed in preparing this Study for the City to meet the 
objectives listed above.  

 Secure funding •

 Contract for engineering services •

 Contract for realty services •

 Begin preliminary identification and meetings •

 Main work on Study •

 Conclude Study and Final Report •

 Close out 1069 Grant •

Previously Completed Tasks 

The initial key tasks involving funding and contracts were completed prior to the work focus of this 
Study.  The 1069 Grant was awarded in April 2014. The necessary matching funds were secured on 
May 29, 2014, as part of a Community Development Block Grant through the Oregon Business 
Development Department Infrastructure Finance Authority.   
 
Contracting for engineering services was initiated on June 23, 2014, through an agreement with 
Anderson Perry & Associates, Inc. (AP); however, work did not proceed until the second agreement for 
services, which included the matching funds, was signed on August 14, 2014. 
 
The third key task, contracting for realty services, was satisfied under the second key task.  The objective 
of retaining realty services was to obtain technical support personnel qualified and experienced with 
land negotiations, agreements, and state and federal relocation requirements.  AP has a qualified staff 
member with over 15 years of experience in land and easement acquisition, and has negotiated 
hundreds of agreements while satisfying relocation requirements of state and federal funding agencies. 
The agreements with AP for engineering services therefore included land acquisition assistance and 
other services consisting of negotiating for land rights, assisting the City with establishing appropriate 
agreements, and coordinating with landowners for relocation requirements. 

Document Organization 

The remainder of this Study is organized, consistent with the key tasks, into the following sections: 

Section 2: Preliminary Identification and Meetings   

An initial determination of available water and subsequent irrigation and storage needs is presented 
in this section.  A review of the surrounding properties is presented with a map of potential sites.  
The details of the public campaign to solicit interest are included with records of personal contacts 
and meeting notes of the concluding public meeting. 
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Section 3: Main Work on Study - Identification of Possible Sites 

The four properties of interested landowners that were identified as potential sites in the public 
meeting are evaluated.  Further analysis and discussion with one landowner identified three 
possible configurations of irrigation and storage on the property.  This resulted in a total of six 
alternatives to compare.  The evaluation criteria are discussed and expanded for inclusion of state 
and federal regulatory agency concerns; each alternative is rated based on the criteria. 

Section 4: Conclude Study and Final Report  

The results of the presentation of the Study to the City Council and staff are provided.  A preferred 
alternative was selected and further discussions with the landowner initiated, along with detailed 
investigations of risk factors that could preclude the use of the property as proposed.  

Section 5: Close Out 1069 Grant - Next Steps in the Project 

Closing out the 1069 Grant will be accomplished with the submission of this Study to the OWRD.  
However, to complete the implementation of an effluent reuse irrigation site as proposed in this 
Study, the additional tasks outlined in this section will need to be completed.  A discussion of each 
task is presented with reference to regulatory requirements. 
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Section 2 - Preliminary Identification and 
Meetings 
General 

The preliminary efforts of this Land Feasibility Study for Water Reuse (Study) included defining the 
facility requirements of a suitable water reuse site, taking an inventory of available properties within a 
reasonable piping distance of the existing wastewater treatment facility (WWTF), conducting a public 
relations program to provide information to landowners who may have suitable sites, and holding a 
public meeting to educate landowners of the City's effluent disposal needs and irrigation opportunities 
using reuse water. 

Through this preliminary identification and meeting process, the number of potential properties to 
evaluate was reduced, after initial review, to interested landowners who have parcels that are at least 
able to support the necessary reuse facilities.  From this resulting list, a more in-depth analysis was 
conducted (see Section 3). 

Design Drivers 

In order to set up a reuse facility for winter storage and summer irrigation, the available water flows 
must be determined and factors that affect the volume of storage that is needed, as well as the volume 
of irrigation that can be applied, must be accounted for.  The 2013 Wastewater Facilities Plan (WWFP) 
Update presented the wastewater system design criteria included on Figure 2-1. From this criteria and 
accounting for changes of the proposed Wastewater System Improvements (WWSI) project, a water 
balance table was prepared and is included as Figure 2-2.  This water balance shows, in rough numbers, 
that 23 million gallons (MG) of storage coupled with 41 acres of irrigation could meet the needs of the 
City, with projected growth to 2035.  This calculated volume and area are based on reducing 
infiltration/inflow (I/I) flows 30 percent from current levels. Work on the collection system to achieve 
such an I/I reduction is detailed in the proposed WWSI project. 

In addition to the basic design requirements of a storage pond site of a particular size and irrigable 
acres, regulatory agency conditions increase the size of parcel needed. The design and construction of 
water storage ponds is under the regulation of the Oregon Water Resources Department (OWRD) Dam 
Safety Program.  Codified in Oregon Administrative Rules (OAR) 690-020, the rules affecting any design 
of water retention structures are summarized as follows: 

 Dams under 10 feet high or storing less than 9.2 acre-feet have fewer review and approval •
requirements (but will require a larger site for the same volume of storage capacity). 

 The dam hazard rating will drive regulatory requirements. •

 Hazard ratings (high, significant, or low) are assigned using dam breach inundation analysis and •
the resulting risk to life or property. 

 High hazard dams (and significant hazard dams for many items listed) will require: •

 Additional site suitability and/or geotechnical evaluation. •

 Higher inflow design flood capacity. •
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 Embankment structures of wider construction and/or more complex design. •

 Increased spillway design requirements. •

 Additional monitoring and instrumentation devices. •

 Increased submittals and notifications to OWRD. •

 Additional approval by the State Engineer for design and modification. •

 Operations and Maintenance Plans. •

Based on these rules, potential water storage sites must be assessed with an understanding of design 
considerations such as dam height, storage capacity, and added requirements due to surrounding 
topography and potential risk factors.   

For a water reuse facility using treated effluent, the State of Oregon has rules in place that govern 
buffers and setbacks that will affect the area needed for a particular irrigated site.  The Oregon 
Department of Environmental Quality enforces these rules as codified in OAR 340-055.  The recycled 
water available from the City's WWTF is Class D, so the following requirements will apply to the 
irrigation site: 

 Only certain types of crops can be irrigated. •

 The destination of any crops will be limited (such as no human ingestion). •

 Setback distances will apply: •

 100 feet from the edge of irrigation to the site property line. •

 100 feet from the edge of irrigation to a water supply source for human consumption. •

 Recycled water must not be sprayed within 70 feet of a food preparation area, serving area, •
or drinking fountain. 

 Animals used for milk production must be restricted from direct contact with the recycled •
water. 

 Signs shall be posted around the perimeter of the site stating recycled water is used and not •
safe for drinking. 

 Irrigation of certain crops is prohibited for three days before harvesting. •

Therefore, when assessing a particular reuse site, factors such as the types of crops in the area, the 
location of property lines and wells, or the presence of certain animals will affect the available acreage 
for irrigation. 

Storage Need 

Using the data from the 2013 WWFP Update, the City's need is to store 23 MG of reclaimed water over 
the winter, which will then be applied to crops over the irrigation season until the pond is empty (see 
Figure 2-2).  This is approximately 70.6 acre-feet of total storage capacity.  To identify storage pond 
sites, an initial design storage depth of 7 feet was assumed.  This is a compromise of excavated storage 
volume with the footprint on constructed dikes and the additional acreage needed for the sloped sides. 
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It also allows 3 feet of freeboard with a 10-foot dam structure.  The result is a pond with an average 
surface area of 10.1 acres.   

In a simple square configuration, a pond of this size would require approximately 2,600 lineal feet of 
diking with 60 feet of width outside the 10.1 acres of needed surface area, or 3.6 additional acres of 
property. This area for dikes could increase if a particular site has a shape or elevation difference that 
increases the length or the width of necessary diking.  

Combining the storage surface area needed with that of necessary dikes, the area of land needed for a 
basic storage site is approximately 13.7 acres.  Smaller sites could still be candidate locations, as the 
storage depths can be increased with a corresponding (but not directly related) decrease in surface area 
required for the facility.  

Irrigation Need 

The primary crops in Pine Valley, and in particular the area around the existing WWTF, are animal forage 
(pasture) and hay production.  Therefore, the 2013 WWFP Update irrigation site size of 41 acres is based 
on irrigation of an alfalfa crop with a growing season of April to September.  The consumptive use of the 
site assumes irrigation at agronomic rates using an 80 percent efficient irrigation system (sprinklers) and 
accounting for average annual precipitation and average evapotranspiration.   

In addition to the irrigable acreage needed to apply the available recycled water, it will be necessary to 
accommodate the particular footprint of the selected irrigation system(s) (i.e., fixed-set, hand lines, 
wheel lines, center pivot, etc.) and provide sufficient buffers between irrigated areas and property lines 
or other regulated facilities or activities.  While a center pivot system is the easiest to operate with 
reclaimed water because it requires the least manual interaction with the system, a pivot system may 
not work well with specific irrigation sites.  Combining such a system with a wheel line or other systems 
can improve the efficient use of a parcel, but it comes with the operational hassle of manually moving 
lines and the connection and disconnection of a supply line.  

Properties that are borderline capable of providing enough acreage may be able to have the buffer areas 
reduced by switching the manner in which the water is applied.  When sprinklers are used, there is a 
100-foot minimum separation from the edge of property.  If water is applied directly to the soil, such as 
using drop hoses and water socks to release the water at ground level, only 10 feet of separation is 
required from the property line.   

The approach used in this Study to identify potential irrigation sites was to prepare quick sketches of 
possible irrigation system layouts with suitable buffers and then calculate the available irrigable site.  As 
it is possible to combine two or more sites to achieve the desired 41 acres of irrigated crops, smaller 
sites are included as possible candidates.  However, having to deal with multiple landowners for 
acquiring the right to irrigate, and then coordinating with these multiple operators to time water use 
and share the available water, quickly becomes cumbersome.  The alternative of using multiple sites is 
not in the best interest of the City and was, therefore, held as a backup alternative if sufficient single-
owner sites could not be identified or selected for detailed evaluation.  
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Other Location Considerations 

Additional considerations, other than having sufficient area for the particular facility, apply to the 
selection of a storage and irrigation site. The suitability of a potential site can be affected by items such 
as the distance water will need to be transferred, how the elevations of the various components of the 
system will affect pumping costs, the availability of storage pond construction materials (or access to 
material sources), and what water rights exist for the affected land. 

The proximity of the storage site to the current WWTF has immediate and long-term impacts due to the 
capital cost of constructing a long transmission pipeline and pump station, and also includes operational 
issues with the pump station and ongoing electrical expense.  As distance and/or elevation between the 
sites increases, so does the cost. However, due to the relatively flat nature of Pine Valley around the City 
of Halfway, it appears pumping will be necessary to any site. 

As the distance to the irrigation site increases, continuous pumping to storage is preferred to allow 
reduction of transmission pipeline size, while keeping water velocities low to minimize line losses.  
Similarly, pumping from the storage facility to the irrigation site will require larger diameter pipes to 
accommodate the higher flow rate of irrigating.  Elevations from irrigation pump to irrigation system 
should also be minimized to reduce power and equipment wear. If one storage site is closer to the 
WWTF or another closer to the irrigation site and all other criteria are the same, the latter would likely 
be chosen based on cost. 

A primary expense of storage pond construction is acquiring and transporting the necessary materials 
for the water-containing structure.  Having suitable material for purchase either on site or nearby to 
build dikes and dams is preferred.  Securing materials needed to seal the structure from water leakage 
can be difficult. Due to the volume of such materials needed for a structure covering several acres, the 
transportation cost of these materials grows rapidly. 

The availability of an existing water right on a potential site is desired, as the actual amount of available 
reclaimed water will fluctuate from year to year due to a number of factors.  First, the current WWTF's 
flows are estimates due to problems with influent and effluent metering systems.  Additionally, the 
resulting flow reductions of the proposed I/I improvements to be completed with construction are 
difficult to accurately estimate.  After completion of the proposed I/I improvements, new sources of I/I 
into the collection system will occur and cannot be predicted.  The City's plan to implement an I/I 
inspection and correction budget could also have an effect on future effluent flows.  And finally, the 
growth or loss of population served by the City will occur over time along with the usual variation of 
water use from year to year.   

Coupled with an existing water right, the application of reuse water can be adjusted to ensure the 
storage pond is emptied and ready for the following year's storage. Then, supplemental water from the 
existing water right can be used to maintain crop health when effluent volumes are insufficient for the 
irrigated site. 

Additionally, to irrigate the buffer areas, it is necessary to use water sources other than the reclaimed 
water.  
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Initial Parcel Map Search 

Applying the sizing and selection information discussed above, a map search was conducted of the area 
surrounding the existing WWTF (see Figure 1-1 for the study area).  This search extended from the 
treatment lagoon for a radius of approximately 1 to 1.25 miles to include several properties of sufficient 
size and type.   

An aerial photo was combined with a parcel map to aid in identifying potential sites and possible 
obstructions.  The parcel map provided property size, shape, and owner information so adjacent or 
nearby sites could be considered as a whole when owned by the same individuals.  The aerial photo 
allowed an initial assessment of irrigable areas with potential obstacles to an irrigation system, such as 
farm buildings, trees, fences, streams, ditches, and residences.  This initial map assessment was 
supported with a cursory drive-by site investigation to clarify items unclear in the available photos or 
maps.  

The resulting map of potential reuse sites is shown on Figure 2-3.  Including the existing City-owned 
reuse site, fourteen sites were identified with preliminary irrigable estimates ranging from 12.5 to 90 
acres.  While rough estimates of necessary buffer areas were applied to each parcel with a simplistic 
irrigation layout, these estimates provided a quick overview of what is possible for a given site.  Areas 
that are less than the desired 41 acres generally have corners that could be irrigated to pick up the 
additional area either with an end gun off of a center pivot or the addition of a wheel line or fixed-set 
irrigation system. 

Public Information Campaign 

The City of Halfway's approach for effluent disposal has been from the perspective that the City has a 
supply of reclaimed water that could be applied to beneficial use by a local farmer/rancher.  It is the 
City's belief that a mutually beneficial agreement can be made with a landowner.  By implementing the 
proposed improvements, the City would dispose of effluent with fewer regulatory constraints than the 
current system, while the landowner would gain the use of nutrient-rich water, which is warmer and 
puts less stress on a crop, to supplement or replace an existing water right.   

In line with this objective, a primary criterion of selecting an irrigation reuse site is to find an interested 
and willing landowner.  To give all owners in the area an opportunity to consider the benefits of using 
reclaimed water, a public information campaign was conducted.  Every effort (a program of brochures, 
news releases, personal contacts, and a public meeting) was taken to let all landowners in the area know 
of the availability of reclaimed water.   

Working with City staff, a folded 8-1/2-inch by 11-inch brochure was prepared, titled "Irrigation Water 
Available - Reclaimed Water Use Fact Sheet."  A copy of the brochure is in Appendix A.  The brochure 
gives a brief introduction of what reclaimed water is, announces that the City has a source of water 
available, and explains allowed uses.  Then, with a series of 20 questions and answers, the brochure 
answers many of the typical questions asked by the public regarding the use and safety of the water.  It 
discusses the size of an irrigation site being sought, the use of supplemental irrigation, restrictions of use 
and buffer areas, financial assistance available for irrigation system improvements, the operational 
agreement with the City, reclaimed water health safety, and extends an invitation to attend the public 
meeting for more information.   
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The brochure was distributed from key gathering areas in the City to achieve good coverage of the 
residents in the entire valley, particularly those within the study area. City staff checked on the supplies 
at these various locations to keep brochures stocked and monitor the numbers being taken.  Locations 
around Halfway included the bank, post office, a restaurant, a grocery store, and City Hall. An estimated 
fifty brochures were taken, with a number of them being read and returned to the stack.   

In addition to the brochure, a press release was prepared and published in the local newspaper.  
Appendix A includes a copy of the press release and the article published in the Hells Canyon Journal on 
July 9, 2014.  The article went beyond what was in the press release and presented much of the 
information included in the brochure.  Readers were given a brief history of the project, funding source, 
and current WWTF operations.  It included a discussion of the proposed WWSI project and the 
availability of reuse water.  The article was very informative about the irrigation opportunities, benefits 
to crops, and safety of the water source.  The article concluded with an invitation to the upcoming 
public presentation and drew attention to the brochures available at locations around town.  Following 
the public meeting, another newspaper article reporting on the August City Council meeting included an 
update of the progress of this Study. This article is included in Appendix A. 

The news release and brochures provided contact information for the City and engineers so interested 
individuals could call with questions or comments prior to the scheduled meeting.  Two contacts were 
received during the period leading up to the public meeting from landowners expressing interest in the 
available reclaimed water.  One contact was from George Rollins, general manager with Pine Valley 
Land, LLC.  Their operations are located south of the WWTF, with the closest parcel being identified as 
an alternative on the Potential Reuse Sites map (Figure 2-3). 

The other inquiry came through the City from the Del Curto family.  The family operations consist of 
several properties including one immediately east of the existing WWTF, across Pine Creek, and others 
southeast of the existing irrigation site.  Chad Del Curto currently leases the City's effluent irrigation site 
for hay production and grazing. 

To ensure the information regarding the availability of reclaimed irrigation water was reaching owners 
of possible sites large enough and close enough to the existing WWTF, telephone calls were made 
directly to landowners.  The focus of the effort was to generate possible interest in the use of the water, 
and to rule out landowners with no interest.  This effort began with searching out phone numbers of the 
selected properties followed with phone calls to identify and speak with the owner or managing 
interest. The owners were asked if they were aware of the public information campaign, then their level 
of interest in the available irrigation water was discussed. The calls were concluded with an invitation to 
the upcoming public meeting to learn more.  The invitation and encouragement to attend the 
informational meeting were extended to all individuals contacted, regardless of their interest in using 
reclaimed water.  If landowners stated they were unable to attend the scheduled meeting, an offer was 
made to meet with them individually at a time convenient to them.   

The results of these phone calls, in addition to landowners who initiated contact with the City or its 
agents, are shown on Table 2-1. 
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TABLE 2-1   
PHONE CONTACTS AND LANDOWNERS WHO INITIATED CONTACT 

Landowner Location 

Aware of 
Available 

Water 
Interested in Reclaimed 

Water Use Follow-up Actions 
Pine Valley Land, 

LLC / George 
Rollins 

South of WWTF on 
Highway 86 

Yes Yes. Initiated call to the 
Engineer and will attend 

meeting. 

Follow-up at 
meeting 

George and 
Marcia Gover 

South of Halfway, 
Gover Road 

Yes Yes. Unable to attend 
meeting. 

Set up individual 
meeting 

JD Cattle/ 
Rick Jackson 

South of WWTF on 
Highway 86 

Yes Yes. Will try to attend 
meeting. 

Set up individual 
meeting if needed 

Gordon 
Summers 

East of WWTF Yes No interest in reclaimed 
water use. 

No follow-up 

Stan Gulick East to northeast of 
WWTF 

Yes Initially yes, but later no. No 
need for water. 

No further follow-up 

Aaron Ingalls North of WWTF Yes No. Will try to come to 
meeting. 

No follow-up 

Chad Del Curto East and southeast of 
WWTF 

Yes Yes. In contact with the City 
and will attend meeting. 

Follow-up at 
meeting 

Public Meeting 

The culmination of the public information campaign and personal phone contacts was a public 
information meeting held at Halfway City Hall on August 7, 2014, at 5:00 p.m.  This meeting was set up 
to expand on the information made available in the brochures and press release.  The meeting 
presented the background of the project with its purpose and need, elaborated on the availability of 
irrigation water, discussed how a reuse irrigation system may be configured with respect to existing 
irrigation systems, reviewed applicable regulatory requirements, held a question and answer session, 
and concluded with a discussion of what will happen next in the Study process. 

A copy of the agenda, the sign-in sheet, the outline followed for the presentation, and a folded version 
of the map board used in the meeting are included in Appendix B.  Attendance at the meeting was lower 
than hoped, but included those who had expressed interest in using reclaimed irrigation water and had 
stated they would be there.  Other property owners identified in the initial assessment process had 
either expressed no interest in the irrigation water or were known to be unavailable for the meeting. 

At the conclusion of the meeting, four property owners were identified for further consideration in the 
Study, including Pine Valley Land, LLC George and Marcia Gover; JD Cattle; and Chad Del Curto. These 
properties are owned by individuals interested in reuse water, are of sufficient size to facilitate all or 
portions of a reuse facility, and are within acceptable distances of the existing treatment lagoons. 
Additionally, the City-owned parcel was considered as a supplementary irrigation site or as a possible 
location for a storage pond.
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Section 3 - Main Work on Study - 
Identification of Possible Sites 
General 

With the preliminary identification of potential reuse sites completed, the main analysis work of the 
Study is presented in this section.  The analysis began with an on-site meeting with the individual 
owners and an investigation of each property. This information gave the necessary understanding of 
how a site may be used in a water reuse capacity and gave the landowners an opportunity to express 
their interest, concerns, and preferences in considering the use of reclaimed water.   

Employing the data from the site visits, a design team prepared conceptual designs for various storage 
and irrigation configurations using individual sites or a combination of sites.  The evaluation criteria used 
to assess each of the alternatives are presented herein. This Study then discusses how the alternatives 
rate against the criteria and concludes with a summary matrix.  

Four Landowners 

The result of the initial parcel map search, public information campaign, and public meeting was the 
identification of four interested property owners with land potentially suitable for water reuse in the 
acreages needed by the City.  A summary of an initial assessment of the land represented by the four 
landowners is presented on Table 3-1. 

TABLE 3-1   
INTERESTED LANDOWNER PROPERTY SUMMARY 

Landowner/Contact Location Acreage 
Distance from 

Existing WWTF1 Comments 
Pine Valley Land, LLC / 

George Rollins 
South of WWTF on 

Highway 86 
193 acres, plus 

additional parcels 
extending south 

1 mile Irrigation site and 
possible storage site 

JD Cattle / Rick Jackson South of WWTF on 
Highway 86 

80 acres 0.8 mile Irrigation site only 

Del Curto Family /  
Chad Del Curto 

East and southeast 
of WWTF 

64 acres west and 
61 acres east of 

Highway 86 

0.2 to 0.8 mile Irrigation and 
storage site 

George and Marcia Gover South of Halfway, 
Gover Road 

515 acres 0.9 mile Multiple irrigation 
and storage sites 

1 WWTF = wastewater treatment facility 

Beginning in August 2014, following the public meeting, site visits were conducted with the landowners 
or the person with managing interest.  The meetings mirrored the information provided at the public 
meeting for those who were not able to attend or consisted of a brief review of the public meeting for 
those who had attended.  Ample time was given to address concerns, answer questions, and ensure 
understanding both by the landowner and the person conducting the site visit.  Every effort was made 
to eliminate any misunderstandings that could prevent the future successful completion of a fully-
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operational reuse site.  It is important for the landowner to have full comprehension of what water 
reuse would entail, and for the design team to have a full understanding of the landowner's desires, 
limits, and concerns with respect to water reuse. 

While visiting each site, the objective was to understand the landowner's proposed application, existing 
water rights, irrigation systems, lot configurations, possible setback constraints, etc. 

A summary of each of these visits follows: 

Pine Valley Land, LLC / George Rollins, General Manager 

Pine Valley Land, LLC, is a limited liability corporation (LLC) operating several large parcels of land for 
cattle production. The contact is George Rollins, who is the general manager and lives on the subject 
parcel. Pine Valley Land, LLC, operates numerous areas of hay production and grazing throughout 
the Pine and Eagle Valleys of Halfway and Richland, Oregon, respectively. The parcel of interest is 
the first parcel on the valley floor when entering on Highway 86 from the south. This site is for 
running cattle only, with no haying operations. Cattle are usually brought in from June 1 through 
July, then for two to three days in October to clean up any growth after irrigation water runs out.  

Perimeter fencing surrounds the property and separates the residence from the pasture area; 
however, no separations or segmenting occurs between or within irrigable areas. Two areas of land 
are irrigated with a hill and drainage separating them. The first area is higher in elevation and 
oriented into a long and narrow field of approximately 18 acres. The area has a gradual slope from 
south to north, with a low U-shape valley sloping to the north. There are spotty areas of low brush 
on the south end and east side. The landowner is happy with the forage production of this site and 
would not be interested in seeing it used as a storage location.  

The second irrigable area is approximately 65 acres of land bordered by a hillside to the southwest 
and the highway to the east and southeast. The land is gently sloped from the southwest to the 
northeast with a drainage ditch along the north property line. There is a band of trees on the west 
side of the area that would need to be removed for center pivot irrigation. Boggy areas are located 
at the west and east ends of the field. There is a knoll of rocky ground at the south to southeast 
portion of the irrigable area, with a nearby domestic well and residence to the southeast. Irrigation 
water comes from the Posy Valley Ditch, with the parcel being the last delivery on the ditch. 
Effectively operating on the tail water of the ditch, this parcel receives inconsistent water deliveries 
from the beginning of irrigation season until the end of July or early August, when water runs out. 
Both irrigable areas are flood-irrigated with irregular coverage due to the terrain and soils. 

The landowner's interest in water reuse is in supplementing the existing water source and extending 
the irrigation season. A pressurized system would be acceptable; however, changes in running cattle 
on the property would be required while irrigating with effluent. While a storage pond on the upper 
pasture would not be welcome, the landowner suggested other alternatives located farther south of 
the subject property. Upon investigation, these alternatives were unsuitable due to the resulting 
limited storage capacity after accounting for the terrain and other obstructions in the area. 

In summary, the Pine Valley Land, LLC, property is a promising irrigation site of sufficient size (41+ 
acres) with a willing landowner; however, storage alternatives do not appear to be available at this 
location. 
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JD Cattle / Rick Jackson 

JD Cattle is an LLC operating in Pine Valley with several property holdings in Baker County. The 
meeting was held with Rick Jackson, the resident at the subject parcel and a relative of a 
member/manager of the LLC. The parcel of interest is immediately north of the Pine Valley Land, 
LLC, parcel discussed above; it is located west of Highway 86 when entering the valley from the 
south. JD Cattle is currently running cattle on the property without harvesting or haying operations. 
Cattle are cycled through the site in the spring, summer, and fall. The parcel is approximately 80 
acres with a residence and cluster of farm buildings in the northeast corner, and a single-story 
structure at the midpoint of the north property line. The site has perimeter fencing with separation 
from the residence, and the pastures have additional fences to facilitate cattle rotation.  

The site is relatively flat with a gradual slope from west to east. Brush and small tree growth is 
limited to the fence lines at the property boundaries. The irrigation water source is water 
adjudicated to Foot Hills Ditch. The land is flood-irrigated with a network of small distribution and 
drainage ditches crisscrossing the property. Primary ditches surround the property at the property 
lines. Water application appears to be well distributed with some minor variations due to terrain 
and soils. 

The residence and the domestic well source are adequately separated from the desired reuse site so 
as to provide more than the required buffer distance between them. Mr. Jackson expressed an 
interest in installing some type of sprinkler irrigation and specifically mentioned a wheel line system. 
No mention was made of having a lack of sufficient irrigation water.  

This parcel provides a promising irrigation site of sufficient size with an interested landowner. A 
reclaimed water storage site is not available at this location. 

Del Curto Family / Chad Del Curto 

A father and son of the Del Curto family own several properties of interest in the vicinity of the 
existing treatment lagoons, with the family owning cattle operations in the Pine and Eagle Valleys.  
The son, Chad, owns the parcels west of Highway 86 that are adjacent to the treatment ponds and 
irrigation site.  The father, Lorenzo, owns property east of Highway 86, across from Chad's property.  
For the site investigation of this Study, the meeting was held with Chad.  Both Chad and Lorenzo see 
Chad as the principal operator now and anticipate him taking over the subject properties in the 
future.   

The group of Del Curto properties of initial interest consisted of three areas:  A parcel west of 
Highway 86 and north of Pine Creek, a separate but connected parcel south of Pine Creek, and a 
group of parcels south of Pine Creek and east of Highway 86.   

The parcel north of Pine Creek is approximately 23 acres in size.  It has a triangular shape that is 
bounded by Highway 86 on the east, Pine Creek Highway on the north, and Pine Creek on the 
southwest.  The land gently slopes from north to southeast and is flood irrigated.  The parcel 
provides pasture for cattle that are moved onto the property in rotation with other properties in the 
family's holdings.  There are no buildings, structures, or wells on the site.  
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When looking into the details of the site west of Highway 86 and south of Pine Creek, it was found 
to contain approximately 40 acres, but has significant drawbacks for locating either a storage facility 
or irrigation site.  While the site has a moderate slope from northwest to southeast, it has an 
abundance of surface and subsurface water with related environmental concerns.  Of more concern, 
however, is the shape of the property.  With its long, narrow triangular shape, it is difficult to 
configure an efficient irrigation system with adequate buffer zones. Creating sufficient storage in a 
pond would require longer lengths of dike material to get comparable storage capacity of a site with 
more proportionate dimensions.  After initial review of this parcel, it was removed from further 
consideration. 

The property located east of Highway 86 consists of three lots of over 60 acres.  The site is generally 
rectangular with the south property line angled northwest to southeast by Pine Town Lane, and the 
north property line angled from northwest to southeast by Pine Creek and its riparian zone.  A 
residence and a few outbuildings are located in the southeast corner of the lot.  A few groups of 
trees and brush are located along irrigation and drainage ditches near Highway 86 and a ditch 
traversing the property north of Pine Town Lane.  According to the landowner, the area south of this 
ditch is sub-irrigated through the growing season.    

The landowner is interested in additional irrigation water and the nutritive aspects of it.  He 
currently works with the City on the existing irrigation site, so he has experience with water reuse.  
With regard to a possible storage site, he is less interested in losing the land to a pond; however, he 
stated that he understands he might need to sell to the City if there is a compelling need for the 
storage.  He said having to do so could potentially create a problem with meeting minimum 
contiguous acreage requirements for permitting a new residence in the future. 

Between the various parcels held by the Del Curto family, there is both a promising irrigation site of 
sufficient size with a combination of irrigation systems and a suitable site for a storage pond. 

George and Marcia Gover 

George and Marcia Gover own a group of properties located south and west of the City of Halfway 
with potential for water reuse irrigation and storage sites.  They hold a total of 515 acres that 
include flat valley bottom land, portions of the adjoining foothills, and the northern end of Posy 
Valley.  Posy Valley at the Gover's property is a small, elevated valley tucked into the base of the 
adjoining foothills. The mix of properties contains several irrigated areas with varying water rights.  
Some areas benefit from senior water rights or sub-irrigation on the valley floor, while other areas 
have shortened irrigation seasons due to subordinate rights or no water rights. 

Irrigation of the property is a mix of flood and sprinkler systems, depending on which field is being 
considered.  Generally, lower fields are flood irrigated from distribution ditches with portable dams.  
In fields located in areas of moderate slopes, there is predominantly the use of gated pipe for flood 
irrigating, while higher areas with steep slopes have fixed-set sprinklers operating on gravity 
pressure.  Of particular interest for water reuse is the center pivot system operating on gravity 
pressure that is irrigating an area of about 100 acres in the Posy Valley.  These upper areas have the 
junior water rights that typically run out of water in late July and early August. 

Due to the distance of the Gover property from the existing WWTF (and the other previously-
discussed water storage alternatives), it is economically more practical to locate a storage pond and 
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pump station in a closer proximity to the irrigation site.  The Gover property would be the best 
candidate for such a storage site, as their property has a mix of land types that could facilitate a 
pond or reservoir, and they would be the ultimate benefactors of the reclaimed water.  A few water 
storage sites were discussed with the Govers during this investigation phase, ranging from the 55-
acre field west of Gover Road just south of the City limits to a couple of sites in the 16-acre ravine at 
the mouth of Posy Valley. 

The Gover family business is ranching with the various parcels they own providing forage 
throughout the growing season.  All of the fields are fenced with additional cross fencing to 
accommodate rotation of pasturing herds.  In the later part of the grazing season, the cattle are 
moved into the lower fields with sub-irrigation and the more senior water rights.  Any fall growth in 
the drier upper pastures is grazed off prior to snowfall, with no hay harvested off the subject 
parcels. 

The landowners' interest in reuse water is either to increase their acreage of irrigated lands or to 
extend the water in fields with junior water rights. They expressed that losing some land to a 
storage pond may be acceptable depending on the land affected and other conditions.  With 
multiple irrigation and storage alternatives apparently possible on the Gover property, they 
expressed a lot of interest in looking at alternatives that may be agreeable to both them and the 
City. 

An additional 83-acre parcel, which is owned by Mr. Gover's brother, is located immediately east of 
the subject properties, and also has potential as an irrigation or storage site.  However, Mr. Gover's 
brother is not an active participant in the ranching business and expressed no interest in water 
reuse. 

City Irrigation Property 

In addition to the properties discussed above, the City's existing water reuse site adjacent to the 
WWTF could be used to augment a smaller irrigation site or possibly be repurposed for water 
storage.  As configured, the approximately 20-acre site provides 12.5 acres of irrigation with 
appropriate buffers to adjoining property lines and Pine Creek located along the northeast property 
line.  The site is roughly rectangular in shape and slopes from northwest to southeast.  The north 
end of the parcel and northeast side along the creek consist of a heavily wooded riparian zone.  The 
reuse irrigation system is a wheel line with risers at each irrigation station at the northeast end.  The 
human interaction necessary to operate a wheel line irrigating reuse water is not user-friendly; 
however, this system is additionally complicated due to the need to add or remove a length of 
wheel line pipe for nearly all station moves.  This operational difficulty has presented points of 
conflict with the City and lease operators when trying to achieve the desired level of wastewater 
disposal while complying with Oregon Department of Environmental Quality (DEQ) water reuse 
requirements. 

Due to past operational frustrations, the City would prefer not to rely on this irrigation site in the 
future, unless it is required to meet total irrigation flows in conjunction with another primary 
irrigation site.  If the land is not needed as part of the improved system, it may be held for a few 
years as the system performance is observed, and then sold. 
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Conceptual Design 

After meeting with each of the interested landowners, gaining an understanding of the property 
possibilities and limitations, and hearing the landowners' desires and what would be acceptable to them 
on their property, conceptual design alternatives were prepared.  Both a storage and irrigation facility 
are required to meet the reuse needs of the City, and they should be within a reasonable distance of 
each other to minimize pumping and operational costs.  Therefore, based on the possible sites available, 
there are two groups of alternatives geographically split into the areas southeast and southwest of the 
existing WWTF. 

Southeast 

Storage Locations for a Southeast Irrigation System 

Three locations in the southeast area were considered for reuse water storage during the 
conceptual design phase of this Study.   

City Storage Pond Site 

The City's existing irrigation site adjacent to the WWTF initially appeared to have sufficient 
size and a shape that could accommodate dike structures of moderate efficiency.  However, 
as design efforts progressed, it became clear that achieving the necessary storage capacity 
was not possible without significant cost penalties.  The riparian zone along Pine Creek 
(which would need to be maintained for habitat), takes up a fair amount of the available 
space of the site.  The loss of this area narrows the remaining usable portion of the property 
with the long axes aligned with the sloping grade.  The elevation difference from one end of 
the parcel to the other is approximately 10 feet, which is the preferred maximum dike 
height.  To account for the elevation drop and achieve the desired storage capacity, the 
pond must be dug significantly below the existing grade, the dikes must be built up higher 
using imported materials, or an inner dike must be constructed to provide stepping storage 
cells that follow the grade.  Unfortunately, none of these corrective alternatives are 
practical.  Shallow groundwater of the area prevents digging the pond lower, the cost of 
importing large quantities of diking material makes building up too expensive, and an inner 
dike structure would drive up construction costs while reducing storage volume.  Therefore, 
this site was removed from consideration for a storage site in this Study.  

Pine Valley Land, LLC, Storage Pond 

As discussed earlier, Pine Valley Land, LLC, has an area that appears to be suitable for a 
reuse water storage site.  Initial conceptual design efforts identified some concerns similar 
to the City's irrigation field.  The acreage of the site is somewhat constrained (approximately 
17 acres) due to an access roadway at the south, property lines on the west, a low ridge to 
the east, and a ravine to the north, which boxes the area down to the minimum needed for 
a reasonably deep pond.  These boundaries also create a proportionally longer rectangular 
shape that aligns with the dropping elevation.  This site is not affected by shallow 
groundwater, so alternatives to achieve the desired storage volume are possible, although 
some construction cost increases would be expected.   
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After further discussion about this storage site with the landowner, the alternative was 
removed from consideration.  The management of Pine Valley Land, LLC, highly values the 
pasture for grazing and expressed disinterest in selling it.  The City concurs with removing 
this alternative, as they do not want to force a sale from an unwilling landowner, especially 
when there are other storage sites with interested sellers available. This alternative was 
removed from further analysis in this Study. 

Del Curto Storage Pond 

The third site considered for water reuse storage with service to the southeast irrigation 
areas is the Del Curto parcel located northeast of Pine Creek.  It is located immediately east 
of the existing WWTF, so transferring treated effluent to storage can be accomplished with a 
relatively short length of forcemain piping. While this property also has the need to protect 
a riparian area along Pine Creek, doing so does not constrain the usable portion of land into 
an inefficient storage pond configuration.  The usable site remains at nearly square 
proportions with moderate elevation differences.  Using an area of about 19 acres, 
approximately 3,410 lineal feet of diking with an elevation of less than 10 feet can provide a 
storage facility of 70 acre-feet.  This will also leave plenty of area for an irrigation pump 
station near the southeast corner of the pond with Highway 86 access.  As not all of the 
parcel would be needed, the remaining area could continue to be utilized by the Del Curtos 
in conjunction with the property they own to the south.  

A moderate length irrigation forcemain from this storage site would be able to efficiently 
serve irrigation sites on the Del Curto, JD Cattle, or Pine Valley Land, LLC, parcels.  Service to 
these sites could be accomplished through routing piping in existing road rights-of-way 
(ROW).  Additionally, with the storage and pumping site so close to the existing irrigation 
system adjacent to the WWTF, it would be possible to operate the City's wheel line system 
as a backup facility or for future growth. This storage pond option was retained for further 
analysis in this Study. 

Southeast Irrigation System Locations  

The irrigation conceptual designs primarily focus on the use of center pivot systems to minimize 
the need for human contact with the reuse water.  Such a system supports a more uniform 
application of the water without puddling or creating runoff.  Two criteria are necessary to 
remain compliant with DEQ regulations in the application of reuse water.  Other systems, such 
as wheel lines and hand lines that require moving sprinklers from station to station, may not be 
moved as often as desired, or may be left unattended in one position.   

A fixed-set sprinkler system with remotely actuated valves and an automated control system is 
another alternative with a reduced need for operator contact.  However, fixed sprinklers in a 
field with cattle require measures to prevent damage to the equipment and have associated 
maintenance costs to address damage as it occurs.  Also, when it comes time to work a field 
either to harvest, till, or seed, special care must be taken to ensure risers and buried equipment 
are protected. 

Sites were analyzed from north to south in the area southeast of the existing WWTF. 
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Del Curto Irrigation Site 

For the Del Curto parcel located east of Highway 86, an analysis was conducted at the 
landowner's request to evaluate the benefits and costs of two pivot configurations. 

The first option was 1,590 feet in length with 50 degrees of mobility. This option would have 
a smaller footprint than the second option; the footprint would be approximately 25 acres 
with an additional 2.6 acres to be added on through using an end gun. Due to the proximity 
to buildings, this option would require irrigation socks to reduce impacts outside of the 
irrigation area and to provide a protective buffer zone area. This option would also require 
the removal of trees near buildings. The combination of buffering, tree removal, and low 
acreage of the site caused this option to be rejected as infeasible and cost-prohibitive.  

The second option was a full half-circle pivot that was 950 feet in length and consisted of a 
total of 32 acres with the option to extend an additional 3.7 acres through using an end gun, 
and an additional 8 acres using a hand line system. This acreage totaled approximately 43.7 
acres and would be sufficient for current wastewater disposal needs. Potential concerns 
with this location included a ditch crossing through the pivot area that would need to be 
piped, and a high groundwater table and presence of sub-irrigated areas that would 
potentially not require additional irrigation. This site was retained for further evaluation in 
this Study. 

JD Cattle Irrigation Site 

The irrigation site option owned by JD Cattle was a half-circle pivot that was 1,060 feet in 
length and consisted of 40.5 acres with the option to extend an additional 3 acres through 
use of an end gun. The benefits of this site included the likelihood of a clean installation; the 
concerns included potential issues with ditch crossings to be addressed. This site was 
retained for further analysis in this Study. 

Pine Valley Land, LLC, Irrigation Site 

The irrigation site option owned by Pine Valley Land, LLC, was a half-circle pivot 1,060 feet in 
length and consisted of 40.5 acres with the option to extend an additional 3.9 acres through 
the use of an end gun. The center pivot would affect a 700-foot by 100-foot area of trees. 
These trees would need to be removed; however, no other significant issues were noted. 
This alternative was retained for further evaluation in this Study. 

Southwest 

One landowner southwest of the existing WWTF expressed interest in applying reuse water.  George 
and Marcia Gover jointly own several adjoining parcels that provide multiple areas for irrigation and 
storage possibilities.  With the land all held by a single owner, it is possible to mix and match storage 
and irrigation sites with the primary difference being the necessary pipelines to transfer effluent to 
storage and then to the irrigation site, and small variations in pumping requirements.   



City of Halfway, Oregon 
Land Feasibility Study for Water Reuse Section 3 
 

6/30/2015  Anderson Perry & Associates, Inc. 
G:\Clients\Halfway\Wastewater\986-21\Reports\Land Feasibility Study for Water Reuse\Study.docx  Page 3-9 

Storage Locations for a Southwest Irrigation System 

Three locations in the southwest area were considered for reuse water storage during the 
conceptual design phase of this Study.   

Gover Lower Storage Reservoir 

Initial storage discussions with the Govers were focused on a traditional dam and reservoir 
at the lowest point of Posy Valley, located 250 feet behind the Gover residence. This site, 
referred to as Gover Lower Storage Reservoir, would contain a water surface elevation of 
2690 feet mean sea level (MSL) and would have a surface area (including the dam structure) 
of approximately 11.6 acres. The dam would be approximately 670 feet in length with the 
top of the dam located at an elevation of approximately 2695 feet and a base elevation of 
approximately 2658 feet. The dam face would have a 37-foot elevation. To construct this 
dam, approximately 32,000 cubic yards (CY) of material would be required and it would 
occupy a significant portion of the pasture south of the residence. The storage reservoir 
would extend into the Gover-owned parcel with the center pivot pasture, capable of serving 
the existing pivot, or lower fields. This option was retained for further analysis in this Study. 

Gover Storage Pond 

The second potential location for a storage pond on the Gover property would provide the 
opportunity to bring storage closer to the existing WWTF. This would necessitate a shorter 
effluent forcemain and would be beneficial from engineering and cost-efficiency 
perspectives. This pond would be located on the main property in the main pasture north of 
the Gover residence, adjacent to Gover Road. It would require the conversion of 9 acres of 
land, including the dikes. The pond would include a 9.8-foot dike height and a 7.8-foot water 
depth. This location would be ideal to service irrigation on the lower fields and could also be 
utilized with a pump to be tied in with the existing center pivot. This option was retained for 
further analysis in this Study. 

Gover Upper Storage Reservoir 

At the request of the landowners, a third site was evaluated and a conceptual design was 
prepared. This option, referred to as Gover Upper Storage Reservoir, was located farther up 
Posy Valley near the south property line of the main parcel, with most of the storage site on 
the property to the south. This reservoir would have a water surface elevation around 2702 
feet MSL and would comprise approximately 12 acres in surface area (including dams). The 
construction of this dam would require 25,000 CY of fill. The top of the dam would be 
located at an elevation of approximately 2705 feet MSL, and the base would be located at 
2679 feet MSL. The dam would require a 26-foot face. A benefit of being situated on the 
crest of the saddle is the spillway of this dam could be set to discharge to the north or south. 
This location would be able to fulfill the need for a front and back dam, and could be very 
flexible as to the depth or size of area needed. This flexibility is a great advantage to this 
location. A disadvantage to this location is that it obscures a portion of the pivot rotation (or 
outer towers, depending on size). This option was retained for further analysis in this Study. 
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Southwest Irrigation System Locations 

Gover Lower Irrigation 

The Gover Lower Irrigation option is located on the main property in the main pasture north 
of the Gover residence. This location includes the southeast corner of an adjacent parcel of 
land, also owned by the Govers. This irrigation option is nearly a half-circle pivot that has a 
1,075-foot radius and includes 40 acres, with the option for extending irrigation to an 
additional 4.6 acres using an end gun, and another 4 acres using hand lines. This site would 
provide a total of approximately 48.6 acres. The design of this irrigation site is based on the 
assumption that a storage pond would be located in the same field. This site would service 
nearly all of the main pasture north of the house (except for buffers and a small area north 
of the pivot/end gun reach). An irrigation ditch located in the site would need to be piped. 
This option was retained for further analysis in this Study. 

Gover Upper Irrigation 

The Gover Upper Irrigation option includes an existing center pivot that has a 1,135-foot 
radius and irrigates 93 acres, which could be extended by 14 acres if needed through use of 
end guns. Benefits of this location are the size and the fact that this area is in need of water, 
especially in the later part of irrigation season. Current irrigation in this area runs out in late 
July or early August. The proximity of this site to property lines will require adjustments for 
buffer zone requirements. This option was retained for further analysis in this Study. 

The Govers expressed interest in irrigating other sites on their property, such as the east 
slopes of the Posy Valley area and specific knolls along the west borders of the property; 
however, these were not analyzed due to the need to mix and match with other alternatives 
to meet the desired acreage. The ultimate irrigation of these alternative sites will depend on 
the financial and environmental benefits of each option.  For analysis in this Study, only the 
lower and upper irrigation sites were retained. 

Retained Options 

Of the evaluated storage pond options, four potential locations were retained. These include the 
Del Curto Storage Pond, Gover Storage Pond, Gover Lower Storage Reservoir, and Gover Upper 
Storage Reservoir. 

Of the evaluated irrigation site options, five potential irrigation sites were retained. These include 
Del Curto Irrigation; JD Cattle Irrigation; Pine Valley Land, LLC, Irrigation; Gover Lower Irrigation; and 
Gover Upper Irrigation.  

These options are shown on Figure 3-1 and were combined to create six alternatives for analysis. 

Resulting Options: Alternatives Description  

Following this analysis of the conceptual designs, six alternatives were evaluated, as described below. 
Other alternatives that did not meet minimum project requirements of storage and irrigation capacity 
were rejected and are not analyzed further.  
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Alternative 1: Del Curto Pond Storage and Irrigation 

This alternative is shown on Figure 3-2. The reclaimed water storage pond is located adjacent to the 
existing WWTF as well as to Pine Creek Highway.  The proposed Del Curto Pond has a volume of 65 
acre-feet (1,020 feet in length and 470 feet in width). The pond would have a storage depth of 6 feet 
and a height of 8 feet, using 10.83 acres of land. Piping to the irrigation site would be constructed in 
the Highway 86 ROW. The proposed site for irrigation is approximately 36 acres and is located at the 
intersection of Highway 86 and Highway 12. This irrigation option would utilize a new half-circle 
center pivot with an end gun to pick up additional irrigation area outside of the basic circle. 
Additionally, a wheel or hand line irrigation section is included in this alternative. Total irrigable area 
is approximately 43.7 acres. This irrigation site has a ditch that intersects the irrigation area and 
would need to be piped. The additional area of the end gun and hand line irrigation systems would 
be needed to allow for enough irrigation area to meet the project need. This alternative utilizes 
property owned by a single landowner. 

Alternative 2: Del Curto Pond Storage and JD Cattle Irrigation 

This alternative is shown on Figure 3-3. This alternative utilizes the same reclaimed water storage 
pond as Alternative 1 (see Alternative 1 for description). Piping to the irrigation site would be 
constructed in the Highway 86 ROW to the JD Cattle property to the west of the highway. The 
proposed site for irrigation is approximately 43.5 acres and is located to the west of Highway 86 and 
to the south of Highway 12. In addition to the half-circle irrigation pivot that would be utilized for 
this alternative, end gun areas would be required to ensure that the irrigation site was large enough 
to meet the project need.  A building is located directly adjacent to this proposed irrigation site, so 
the end gun area would be required to be shut off near the building to maintain an appropriate 
buffer. This alternative utilizes property owned by two landowners. 

Alternative 3: Del Curto Pond Storage and Pine Valley Land, LLC, Irrigation 

This alternative is shown on Figure 3-4. This alternative utilizes the same reclaimed water storage 
pond as Alternatives 1 and 2 (see Alternative 1 for description). This pond is located adjacent to the 
existing WWTF as well as to Pine Creek Highway. Piping to the irrigation site would be constructed in 
the Highway 86 ROW to the Pine Valley Land, LLC, property west of the highway. The proposed site 
for irrigation is approximately 44.4 acres and is located west of Highway 86 and south of Highway 
12. This irrigation area would be a half-circle irrigation pivot with an end gun to obtain enough 
irrigation area to meet the project need. The end gun area would be turned off in three locations to 
avoid encroaching into an existing irrigation ditch and to avoid a domestic well head. An area of 
trees would need to be removed to allow for the irrigation pivot to operate correctly. This 
alternative utilizes property owned by two landowners. 

Alternative 4: Gover Lower Reservoir Site and Upper Irrigation 

This alternative is shown on Figure 3-5. This alternative would utilize a reclaimed water reservoir 
adjacent to the irrigation site. The Gover Lower Reservoir Site appears to be a natural place for 
water storage based on the topographic contours of the land. The reservoir site is located at a 
significantly greater distance (5,000 feet versus 500 feet straight line distance) from the existing 
WWTF than the Del Curto Pond. The reservoir would be approximately 670 feet long and 220 feet 
wide at the base. It would be approximately 5 acres in surface area and 14 feet deep to provide 70 
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acre-feet of storage. The height and location of this reservoir would make it highly visible from town 
and surrounding areas.  Additionally, it would be located near buildings and would impact view 
sheds by changing the view at the base of the hills. A buried fiber optic cable is currently located in a 
portion of the high water area of this reservoir design and would need to be relocated. The location 
of the Gover Lower Reservoir Site would be in an active pasture area and would require the 
permanent conversion of this agricultural land to a reservoir. Piping to both the reservoir and 
irrigation site would be constructed in city, county, and state highway ROW when possible along 
Highway 12, city streets, and Gover Road. If laying pipe is found to be more efficient through the 
property of a landowner, an easement would be obtained for this purpose. The pond and irrigation 
site are located to the south of Gover Road. The proposed site for irrigation is approximately 90 
acres with an existing full-circle irrigation pivot in the center of the site, providing much more 
irrigation area than required for effluent disposal. This alternative utilizes property owned by a 
single landowner. 

Alternative 5: Gover Pond Storage and Lower Irrigation 

This alternative is shown on Figure 3-6. This alternative would utilize a reclaimed water storage 
pond adjacent to the irrigation site. The Gover Pond storage location would be 9 acres, 7.8 feet 
deep, with a 9.8-foot dike. This low profile would provide minimal visual impact. This pond is also 
located slightly closer to the WWTF (3,000 feet straight line distance) than the reservoir discussed in 
Alternative 4. Piping to both the reservoir and irrigation site would be constructed in city, county, 
and state highway ROW when possible along Highway 12, city streets, and approximately half way 
down Gover Road. The pond and irrigation site would be located to the west and directly adjacent to 
Gover Road. The proposed site for irrigation is approximately 48 acres. This irrigation site would be 
composed of a newly-constructed half-circle irrigation pivot, with end gun areas and a hand line-
irrigated section providing more than the project need for irrigation space. An irrigation ditch 
running through this irrigation site would need to be piped. This alternative utilizes property owned 
by a single landowner.  

Alternative 6: Gover Upper Reservoir Site and Upper Irrigation. 

This alternative is shown on Figure 3-7. This alternative would utilize a reclaimed water reservoir 
adjacent to the irrigation site. The Gover Upper Reservoir Site is located farther up the Posy Valley 
ravine and would not impact view sheds to the same extent as the Gover Lower Reservoir Site. This 
reservoir is located the greatest distance from the existing WWTF (5,300 feet straight line distance) 
of all of the alternatives.  Piping to both the reservoir and irrigation site would be constructed in city, 
county, and state highway ROW when possible along Highway 12, city streets, and Gover Road. The 
pond and irrigation site are located to the south of Gover Road. The proposed site for irrigation is 
the same as Alternative 4 with 90 acres, exceeding the area needed for wastewater disposal. This 
alternative utilizes property owned by a single landowner. 

Feasibility Analysis Criteria 

These six alternatives were evaluated based on feasibility analysis criteria that combined requirements 
listed in the 1069 Grant Application with criteria driven by state and federal regulatory agencies. The 
criteria are described below. 
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1069 Grant Application Criteria 

Location 

The location of each site was the first criterion evaluated. Site location factors included 
proximity to the existing WWTF, proximity of the pond to the irrigation site, and qualitative 
factors such as proximity to similar activities. Each alternative was mapped and evaluated based 
on distance for piping, storage possibilities, and maximum irrigable acreage. View impact of the 
alternative was also considered. The locations were evaluated based on impacts to existing view 
sheds due to the height and location of the water storage ponds and reservoirs. 

Size 

The size of both the irrigation site and pond was considered. Land available in cohesive parcels 
was considered preferable. When the needed storage pond surface area is combined with that 
of necessary dikes, the area of land needed for a basic storage site is approximately 13.7 acres.  
Smaller sites could still be candidate locations, as the storage depths can be increased with a 
corresponding (but not directly related) decrease in surface area required for the facility.  When 
assessing a particular site, if it requires dam heights in excess of 10 feet or 9 acre-feet of storage, 
additional consideration must be given to the Oregon Water Resources Department 
requirements and/or restrictions that may apply. The size of the irrigation site was determined 
to be approximately 41 acres. These minimum sizes will require additional space for dikes and 
buffer areas; additional space for future growth (if needed) is preferred from an engineering 
perspective. 

Soil Condition 

The characteristics of soil are important from storage pond constructability and irrigation and 
crop production perspectives. Soil condition was also evaluated for the irrigation site location 
because it is essential that these areas be loamy and well drained to allow for efficient disposal 
of water through irrigation. Soil was evaluated through field visits and using the Natural 
Resources Conservation Service (NRCS) web soil survey mapping function to identify crop soils 
for irrigation and potential material sources for clay and gravel. See Figure 3-8. 

Financial Feasibility 

Preliminary cost estimates for each alternative were created to compare the financial feasibility 
of different location options. A cost estimate can be an indicator of how efficient an alternative 
is compared to another as it takes into account elements such as length of pipe required, 
existing irrigation systems, pump station requirements, stream crossings, and earthwork for the 
various alternatives. By balancing the various construction costs for comparable components of 
each alternative, it is possible to determine the most cost-effective solution for the City of 
Halfway. 
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State and Federal Regulatory Criteria 

Impacts to Farmland 

Prime farmland and farmland of statewide importance were evaluated when selecting a 
location. Permanently removing farmland from productive use requires consultation with the 
NRCS and compliance with the Farmland Protection Policy Act. This could require the 
completion of a "Farmland Conversion Impact Rating" U.S. Department of Agriculture AD-1006 
Form. The amount of important farmland permanently impacted by each alternative and the 
ability to avoid or mitigate the impacts were considered in this evaluation (see Figure 3-9 for a 
Zoning Map). 

Water Rights 

Existing irrigation and water rights determine the amount and priority of water that can be 
taken from Pine Creek or other sources for irrigation in Halfway. Points of diversion, existing 
water rights, and ability of wastewater reuse to reduce the irrigation demands on Pine Creek 
were considered in this evaluation (see Figure 3-10). 

Cultural Resources 

The City of Halfway and surrounding area is located in the Pine Valley. This area is fertile land, 
and as such, was inhabited in historic and prehistoric times; therefore, the entire area has 
potential to contain sites of cultural interest or significance.  Not many cultural investigations 
have been prepared in the area, so the number or location of sites is difficult to predict.  Much 
of the water reuse facilities will be located on ground with limited or no previous disturbance.  
Most areas have been used for grazing cattle with some areas being farmed in recent times. 

Pipeline routes would tend to be located in existing ROWs and disturbed soils; however, some 
routes that cut through farmed or pastured areas may be preferred. As such, one of the 
outcomes of this Study will be to initiate a cultural resource evaluation as part of the design and 
environmental review, and also to have environmental monitoring during ground-disturbing 
activities in areas of potential cultural resources.  

With limited up-front knowledge of potential cultural impact, this criterion was not used to 
evaluate the alternatives in this Study, but will be used in later stages of evaluation to determine 
avoidance and mitigation strategies as needed. 

Overall Environmental/Regulatory Feasibility 

Environmental factors, such as impacts to wetlands and waterbodies, endangered species, and 
floodplains, were considered when evaluating the alternatives (see Figure 3-11 for a National 
Wetlands Inventory [NWI] Map). Each alternative was reviewed for regulatory feasibility and 
was rated based on minimizing impacts to natural resources  
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Alternative Feasibility 

Alternatives were reviewed for suitability based on the criteria described above. A brief discussion of the 
review for each alternative is provided below. 

Alternative 1: Del Curto Pond Storage and Irrigation 

This alternative is shown on Figure 3-2. The location of the Del Curto storage pond is desirable 
because it was the closest to the existing WWTF, uses a portion of the site, and cattle could 
potentially graze on the unneeded area and thus allow a portion of the area to remain in 
production. The size of the irrigation site is only 43.7 acres; the optimal number of acres was 
determined to be at least 41.  Because the number of available acres is so close to the desired 41 
acres, this irrigation area would provide limited flexibility for future expansion to accommodate 
potential future growth in need of disposal of treated wastewater. The hand line irrigation area is 
less desirable for the operator and will expend additional labor hours for operation of the system. 
Both the pond and irrigation site are composed of silt/loams, which are characteristic of farmland 
soils. This site would require the acquisition of additional borrow material of clay and gravels to 
complete the construction of the pond. The piping from the existing WWTF to the storage pond 
would be 900 feet. The piping from the storage pond to the irrigation site would be 3,800 feet.  

This alternative would cost approximately $1,814,700 to construct (see Figure 3-12). The cost of this 
alternative is the third lowest. This alternative is located in prime farmland if irrigated, and prime 
farmland if drained.  The storage pond would be located in land that is in use and would take 
farmland out of production. Water rights are sufficient for this alternative and, therefore, water 
reuse could allow for leaving additional water in Pine Creek. This alternative has the highest 
environmental concerns of all alternatives because of storage pond proximity to Pine Creek (and the 
aquatic life therein), substantial wetlands located on the irrigation site, and the location of part of 
the irrigation site in the 100-year floodplain. This irrigation area is located near Pine Creek and 
would require a buffer area for Pine Creek and also for the nearby residence. An irrigation ditch also 
crosses the irrigation area and would need to be piped if this alternative is selected. This alternative 
would require creek crossings, which could be accomplished by either attaching the pipe to a bridge 
or trenching the pipe beneath the creek. The environmental impacts from trenching the creek would 
be more significant due to fill and removal in a waterbody. 

Alternative 2: Del Curto Pond Storage and JD Cattle Irrigation 

This alternative is shown on Figure 3-3. The location of the Del Curto storage pond has the same 
benefits and concerns as described in Alternative 1. The size of the irrigation site is 43.5 acres; the 
optimal number of acres was determined to be at least 41. Because the number of available acres is 
so close to the desired 41 acres, this irrigation area would provide limited flexibility for future 
expansion to accommodate potential future growth in need of disposal of treated wastewater.  Both 
the pond and irrigation site are composed of silt/loams, which are characteristic of farmland soil. 
The piping from the storage pond to the irrigation site would be 5,600 feet.  

This alternative would cost approximately $1,880,500 to construct (see Figure 3-13). The cost of this 
alternative is the second highest. The irrigation site is located in farmland of unique importance, and 
prime farmland if irrigated. Water rights are sufficient for this alternative and, therefore, water 
reuse could allow for water to remain in Pine Creek. This alternative has the same storage pond 
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benefits and concerns as Alternative 1 and has an irrigation site that has the second highest amount 
of environmental concerns because of environmental impacts to the storage pond (described in 
Alternative 1) and substantial impacts to wetlands located on the irrigation site. This alternative 
would require creek crossings, which could be accomplished by either attaching the pipe to a bridge 
or trenching the pipe beneath the creek. The environmental impacts from trenching the creek would 
be more significant due to fill and removal in a waterbody. This alternative would also require 
special protections and buffers for the building located in the path of the irrigation end guns. 

Alternative 3: Del Curto Pond Storage and Pine Valley Land, LLC, Irrigation 

This alternative is shown on Figure 3-4. The location of the Del Curto storage pond has the same 
benefits and concerns as described in Alternative 1. The size of the irrigation site is 44.4 acres; the 
optimal number of acres was determined to be at least 41. Because the number of available acres is 
close to the desired 41 acres, this irrigation area would provide a small amount of flexibility for 
future expansion to accommodate potential future growth in need of disposal of treated 
wastewater.  The irrigation site is composed of cobbly silt/loams, which are characteristic of 
farmland soils. The piping from the storage pond to the irrigation site would be 6,300 feet.  

This alternative would cost approximately $1,905,500 to construct (see Figure 3-14). The cost of this 
alternative is the highest of all alternatives. The irrigation site is located in farmland of statewide 
importance. Water rights are sufficient for this alternative. This alternative has the third highest 
amount of environmental concerns because of storage pond proximity to Pine Creek (and the 
aquatic life therein). This alternative also requires the removal of trees in the pathway of the 
irrigation pivot. The irrigation pivot is adjacent to an existing irrigation ditch. This alternative would 
require creek crossings, which could be accomplished by either attaching the pipe to a bridge or 
trenching the pipe beneath the creek. The environmental impacts from trenching the creek would 
be more significant due to fill and removal in a waterbody.  Only a very small part of the irrigation 
site is located in a wetland and 100-year floodplain. 

Alternative 4: Gover Lower Reservoir Site and Upper Irrigation 

This alternative is shown on Figure 3-5. The location of the storage pond in this alternative is 
feasible; however, it is more distant from the irrigation site than Alternative 6. A storage reservoir in 
this location would be in a highly visible location and would impact view sheds in the area. The size 
of the irrigation site is 93 acres; the optimal number of acres was determined to be at least 41. This 
excess of available irrigation area provides the option for future expansion if the City's demand for 
areas to dispose of treated wastewater increases due to growth. The pond is composed of silty clay 
loams and cobbly silt loams. The irrigation site is composed of silty clay loam, clay, and cobbly silt 
loam with clay as the most dominant soil type. This site would not require additional borrow 
material to line the reservoir because it would be provided by the clay constituent of the soils. This 
lower reservoir site currently has a fiber optic cable located within the potential reservoir 
boundaries; this alternative would require relocating this fiber optic cable. The piping from the 
WWTF to the storage pond would be 7,300 feet. The piping from the storage pond to the irrigation 
site would be 2,500 feet.  

This alternative would cost approximately $1,621,600 to construct (see Figure 3-15). The cost of this 
alternative is the lowest of all alternatives. This storage pond is located primarily in not prime 
farmland. The irrigation site is located in a mix of not prime farmland and farmland of statewide 
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importance. Water rights are sufficient for this alternative; however, the pond and irrigation areas 
have junior water rights, which run out of water in late July to early August. The pond would allow 
for moving approximately 10.6 acres of water rights to other areas of the ranch. Reuse on the  
93-acre site would benefit Pine Creek by allowing water to stay in stream; but, with larger-than-
needed area and short water supply, reuse in the latter part of the season to maintain crop health 
and production is another alternative. This alternative would require creek crossings, which could be 
accomplished by either attaching the pipe to a bridge or trenching the pipe beneath the creek. The 
environmental impacts from trenching the creek would be more significant due to fill and removal in 
a waterbody. This alternative has the least environmental impact because the irrigation site has 
minimal wetland impacts and the reservoir has no wetland impacts, according to the NWI map. 

Alternative 5: Gover Pond Storage and Lower Irrigation 

This alternative is shown on Figure 3-6. The location of the storage pond in this alternative is 
feasible. The size of the irrigation site is 48 acres; the optimal number of acres was determined to be 
at least 41. This irrigation area would provide for some ability for future expansion to accommodate 
potential future growth in need of disposal of treated wastewater.  The hand irrigation portion of 
the site would require labor-intensive operation. The pond is composed of mostly gravelly loam and 
clay. The irrigation site is composed of clay. The soils in this site are the second best of all of the 
alternatives because they would potentially provide adequate borrow material (clay and gravel) for 
the pond construction and lining. The piping from the existing WWTF to the storage pond would be 
4,700 feet. The piping from the storage pond to the irrigation site would be 1,800 feet.  

This alternative would cost approximately $1,871,000 to construct (see Figure 3-16). The cost of this 
alternative is the fourth lowest of all alternatives. This storage pond is located in farmland of 
statewide importance and prime farmland if irrigated. The irrigation site is located in farmland of 
statewide importance. Water rights are sufficient for this alternative. The water rights attached to 
this site are senior water rights. The sub-irrigated pond site would possibly allow moving water 
rights for approximately 9 acres, but may not have area to do so. There is no real shortage of water 
in this location, but reuse would help keep water in Pine Creek. This alternative would require creek 
crossings, which could be accomplished by either attaching the pipe to a bridge or trenching the 
pipe beneath the creek. The environmental impacts from trenching the creek would be more 
significant due to fill and removal in a waterbody. This alternative has the fourth highest 
environmental impact because the pond and irrigation site have substantial wetland impacts, 
according to the NWI map. 

Alternative 6: Gover Upper Reservoir Site and Upper Irrigation 

This alternative is shown on Figure 3-7. The location of the storage pond in this alternative is feasible 
and located close to the irrigation site. It is the greatest distance from the existing WWTF. It is 
located in an area that will not impact view sheds to the same extent as Alternative 4. The irrigation 
site has the same benefits and concerns as described in Alternative 4. The pond is composed of clay, 
clay/loam, and cobbly silt loam. The irrigation site is composed of silty clay loam, clay, and cobbly silt 
loam, with clay as the dominant soil type. This site would not require additional borrow material to 
line the reservoir because it would be provided by the clay constituent of the soils. The piping from 
the existing WWTF to the storage pond would be 8,000 feet. The piping from the storage pond to 
the irrigation site would be 1,800 feet.  



City of Halfway, Oregon 
Land Feasibility Study for Water Reuse Section 3 
 

6/30/2015  Anderson Perry & Associates, Inc. 
G:\Clients\Halfway\Wastewater\986-21\Reports\Land Feasibility Study for Water Reuse\Study.docx  Page 3-18 

This alternative would cost approximately $1,707,600 to construct (see Figure 3-17). The cost of this 
alternative is the second lowest of the alternatives. This storage pond is located primarily in not 
prime farmland and would have the least impact to farmland of all storage pond options. Water 
rights are sufficient for this alternative; the pond would impact approximately 7.3 acres of water 
rights that could be moved to other areas on the ranch. This alternative would require creek 
crossings, which could be accomplished by either attaching the pipe to a bridge or trenching the 
pipe beneath the creek. The environmental impacts from trenching the creek would be more 
significant due to fill and removal in a waterbody. This alternative has the second lowest 
environmental impact because the irrigation site has minimal wetland impacts and the reservoir 
appears to have no wetland impacts, according to the NWI map. 

Feasibility Summary  

Alternatives were given a rating from 1 to 6 based on the evaluation criteria. The scale for evaluation 
was 1 - Best Option to 6 - Least Acceptable Option. The impact to cultural resources for each of the 
alternatives could not be determined at this time, and a cultural resources inventory will be conducted 
for the selected alternative; therefore, the cultural resources criterion is not included in this analysis. 
The alternative with the lowest overall ranking score is the most favorable based on these criteria. 
Although there is a level of subjectivity in ranking alternatives, the qualitative analysis above confirms 
these decisions. See Figure 3-18. 

 



Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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and the GIS User Community
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CITY OF 

HALFWAY, OREGON 
LAND FEASIBILITY STUDY FOR WATER REUSE 

DEL CURTO POND STORAGE AND 
IRRIGATION 

PRELIMINARY COST ESTIMATE 

FIGURE 

3-12 

NO. DESCRIPTION UNIT  UNIT PRICE 
 ESTIMATED 

QUANTITY 
 TOTAL PRICE 

1 Mobilization/Demobilization LS 75,100$           All Req'd 75,100$           

2 Temporary Protection and Direction of 

Traffic/Project Safety

LS 2,000               All Req'd 2,000               

3 6-inch Transmission Line LF 30                    900                  27,000             

4 Transfer Pump Modifications LS 100,000           All Req'd 100,000           

5 Asphalt Surface Repair SY 50                    50                    2,500               

6 Gravel Surface Repair SY 20                    100                  2,000               

7 Creek Crossing EA 10,000             2                      20,000             

8 Clear and Grub ACRE 1,000               13                    13,000             

9 Earthwork CY 12                    43,000             516,000           

10 Hand Line LS 5,000               All Req'd 5,000               

11 Outlet Piping LS 15,000             All Req'd 15,000             

12 Irrigation Pump Station LS 100,000           All Req'd 100,000           

13 8-inch Irrigation Pipeline LF 34                    3,800               129,200           

14 Pond Liner SF 1.00                 436,000           436,000           

15 Pivot LS 80,000             All Req'd 80,000             

16 Ditch Relocation LF 4                      1,200               4,800               

17 Fencing LF 12                    3,200               38,400             

18 Base Rock CY 20                    600                  12,000             

Total Estimated Construction Cost 1,578,000$      

Contingencies @ 15% 236,700           

TOTAL ESTIMATED COMPARATIVE COST (2014) 1,814,700$      

CITY OF HALFWAY, OREGON

PRELIMINARY COST ESTIMATE

DEL CURTO POND STORAGE AND IRRIGATION

(YEAR 2014 COSTS)

September 2014



CITY OF 

HALFWAY, OREGON 
LAND FEASIBILITY STUDY FOR WATER REUSE 

DEL CURTO POND STORAGE AND 
JD CATTLE IRRIGATION  

PRELIMINARY COST ESTIMATE 

FIGURE 

3-13 

NO. DESCRIPTION UNIT  UNIT PRICE 
 ESTIMATED 

QUANTITY 
 TOTAL PRICE 

1 Mobilization/Demobilization LS 77,800$           All Req'd 77,800$           

2 Temporary Protection and Direction of 

Traffic/Project Safety

LS 2,000               All Req'd 2,000               

3 6-inch Transmission Line LF 30                    900                  27,000             

4 Transfer Pump Modifications LS 100,000           All Req'd 100,000           

5 Asphalt Surface Repair SY 50                    50                    2,500               

6 Gravel Surface Repair SY 20                    100                  2,000               

7 Creek Crossing EA 10,000             2                      20,000             

8 Clear and Grub ACRE 1,000               13                    13,000             

9 Earthwork CY 12                    43,000             516,000           

10 Outlet Piping LS 15,000             All Req'd 15,000             

11 Irrigation Pump Station LS 100,000           All Req'd 100,000           

12 8-inch Irrigation Pipeline LF 34                    5,600               190,400           

13 Pond Liner SF 1.00                 436,000           436,000           

14 Ditch Relocation LF 4                      800                  3,200               

15 Pivot LS 80,000             All Req'd 80,000             

16 Fencing LF 12                    3,200               38,400             

17 Base Rock CY 20                    600                  12,000             

Total Estimated Construction Cost 1,635,300$      

Contingencies @ 15% 245,200           

TOTAL ESTIMATED COMPARATIVE COST (2014) 1,880,500$      

CITY OF HALFWAY, OREGON

PRELIMINARY COST ESTIMATE

DEL CURTO POND STORAGE AND JD CATTLE IRRIGATION

(YEAR 2014 COSTS)

September 2014



CITY OF 

HALFWAY, OREGON 
LAND FEASIBILITY STUDY FOR WATER REUSE 

DEL CURTO POND STORAGE AND 
PINE VALLEY LAND, LLC, IRRIGATION  

PRELIMINARY COST ESTIMATE 

FIGURE 

3-14 

NO. DESCRIPTION UNIT  UNIT PRICE 
 ESTIMATED 

QUANTITY 
 TOTAL PRICE 

1 Mobilization/Demobilization LS 78,900$           All Req'd 78,900$           

2 Temporary Protection and Direction of 

Traffic/Project Safety

LS 2,000               All Req'd 2,000               

3 6-inch Transmission Line LF 30                    900                  27,000             

4 Transfer Pump Modifications LS 100,000           All Req'd 100,000           

5 Asphalt Surface Repair SY 50                    50                    2,500               

6 Gravel Surface Repair SY 20                    100                  2,000               

7 Creek Crossing EA 10,000             2                      20,000             

8 Clear and Grub ACRE 1,000               13                    13,000             

9 Earthwork CY 12                    43,000             516,000           

10 Outlet Piping LS 15,000             All Req'd 15,000             

11 Irrigation Pump Station LS 100,000           All Req'd 100,000           

12 8-inch Irrigation Pipeline LF 34                    6,300               214,200           

13 Pond Liner SF 1.00                 436,000           436,000           

14 Pivot LS 80,000             All Req'd 80,000             

15 Fencing LF 12                    3,200               38,400             

16 Base Rock CY 20                    600                  12,000             

Total Estimated Construction Cost 1,657,000$      

Contingencies @ 15% 248,500           

TOTAL ESTIMATED COMPARATIVE COST (2014) 1,905,500$      

CITY OF HALFWAY, OREGON

PRELIMINARY COST ESTIMATE

DEL CURTO POND STORAGE AND PINE VALLEY LAND, LLC, IRRIGATION

(YEAR 2014 COSTS)

September 2014



CITY OF 

HALFWAY, OREGON 
LAND FEASIBILITY STUDY FOR WATER REUSE 

GOVER LOWER RESERVOIR SITE AND 
UPPER IRRIGATION 

PRELIMINARY COST ESTIMATE 

FIGURE 

3-15 

NO. DESCRIPTION UNIT  UNIT PRICE 
 ESTIMATED 

QUANTITY 
 TOTAL PRICE 

1 Mobilization/Demobilization LS 67,100$           All Req'd 67,100$           

2 Temporary Protection and Direction of 

Traffic/Project Safety

LS 2,000               All Req'd 2,000               

3 6-inch Transmission Line LF 30                    7,300               219,000           

4 Transfer Pump Modifications LS 100,000           All Req'd 100,000           

5 Asphalt Surface Repair SY 50                    300                  15,000             

6 Gravel Surface Repair SY 20                    600                  12,000             

7 Creek Crossing LS 5,000               All Req'd 5,000               

8 Clear and Grub ACRE 1,000               8                      8,000               

9 Earth Core CY 40                    2,500               100,000           

10 Earthwork CY 6                      32,000             192,000           

11 Spillway LS 10,000             All Req'd 10,000             

12 Outlet Piping LS 30,000             All Req'd 30,000             

13 Irrigation Pump Station LS 100,000           All Req'd 100,000           

14 8-inch Irrigation Pipeline LF 34                    2,500               85,000             

15 Reservoir Liner SF 1.00                 280,000           280,000           

16 Riprap CY 50                    1,500               75,000             

17 Fencing LF 12                    3,000               36,000             

18 Base Rock CY 20                    450                  9,000               

19 Dam Seepage Control System LS 55,000             All Req'd 55,000             

20 Pivot Modifications LS 10,000             All Req'd 10,000             

Total Estimated Construction Cost 1,410,100$      

Contingencies @ 15% 211,500           

TOTAL ESTIMATED COMPARATIVE COST (2014) 1,621,600$      

CITY OF HALFWAY, OREGON

PRELIMINARY COST ESTIMATE

GOVER LOWER RESERVOIR SITE AND UPPER IRRIGATION

(YEAR 2014 COSTS)

September 2014



CITY OF 

HALFWAY, OREGON 
LAND FEASIBILITY STUDY FOR WATER REUSE 

GOVER POND STORAGE AND  
LOWER IRRIGATION 

PRELIMINARY COST ESTIMATE 

FIGURE 

3-16 

NO. DESCRIPTION UNIT  UNIT PRICE 
 ESTIMATED 

QUANTITY 
 TOTAL PRICE 

1 Mobilization/Demobilization LS 77,400$           All Req'd 77,400$           

2 Temporary Protection and Direction of 

Traffic/Project Safety

LS 2,000               All Req'd 2,000               

3 6-inch Transmission Line LF 30                    4,700               141,000           

4 Transfer Pump Modifications LS 100,000           All Req'd 100,000           

5 Asphalt Surface Repair SY 50                    300                  15,000             

6 Gravel Surface Repair SY 20                    600                  12,000             

7 Creek Crossing LS 5,000               All Req'd 5,000               

8 Clear and Grub ACRE 1,000               13                    13,000             

9 Ditch Piping LF 75                    1,800               135,000           

10 Earthwork CY 8                      48,000             384,000           

11 Outlet Piping LS 15,000             All Req'd 15,000             

12 Irrigation Pump Station LS 100,000           All Req'd 100,000           

13 8-inch Irrigation Pipeline LF 34                    1,800               61,200             

14 Pond Liner SF 1.00                 436,000           436,000           

15 Pivot LS 80,000             All Req'd 80,000             

16 Fencing LF 12                    3,200               38,400             

17 Base Rock CY 20                    600                  12,000             

Total Estimated Construction Cost 1,627,000$      

Contingencies @ 15% 244,000           

TOTAL ESTIMATED COMPARATIVE COST (2014) 1,871,000$      

CITY OF HALFWAY, OREGON

PRELIMINARY COST ESTIMATE

GOVER POND STORAGE AND LOWER IRRIGATION

(YEAR 2014 COSTS)

September 2014



CITY OF 

HALFWAY, OREGON 
LAND FEASIBILITY STUDY FOR WATER REUSE 

GOVER UPPER RESERVOIR SITE AND 
UPPER IRRIGATION 

PRELIMINARY COST ESTIMATE 

FIGURE 

3-17 

NO. DESCRIPTION UNIT  UNIT PRICE 
 ESTIMATED 

QUANTITY 
 TOTAL PRICE 

1 Mobilization/Demobilization LS 70,700$           All Req'd 70,700$           

2 Temporary Protection and Direction of 

Traffic/Project Safety

LS 2,000               All Req'd 2,000               

3 6-inch Transmission Line LF 30                    8,000               240,000           

4 Transfer Pump Modifications LS 100,000           All Req'd 100,000           

5 Asphalt Surface Repair SY 50                    300                  15,000             

6 Gravel Surface Repair SY 20                    600                  12,000             

7 Creek Crossing LS 10,000             All Req'd 10,000             

8 Clear and Grub ACRE 1,000               9                      9,000               

9 Earth Core CY 20                    2,500               50,000             

10 Earthwork CY 6                      35,000             210,000           

11 Spillway LS 10,000             All Req'd 10,000             

12 Outlet Piping LS 30,000             All Req'd 30,000             

13 Irrigation Pump Station LS 100,000           All Req'd 100,000           

14 8-inch Irrigation Pipeline LF 34                    1,800               61,200             

15 Reservoir Liner SF 1.00                 380,000           380,000           

16 Riprap CY 50                    2,000               100,000           

17 Fencing LF 12                    3,000               36,000             

18 Base Rock CY 20                    450                  9,000               

19 Dam Seepage Control System LS 30,000             All Req'd 30,000             

20 Pivot Modifications LS 10,000             All Req'd 10,000             

Total Estimated Construction Cost 1,484,900$      

Contingencies @ 15% 222,700           

TOTAL ESTIMATED COMPARATIVE COST (2014) 1,707,600$      

CITY OF HALFWAY, OREGON

PRELIMINARY COST ESTIMATE

GOVER UPPER RESERVOIR SITE AND UPPER IRRIGATION

(YEAR 2014 COSTS)

September 2014
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Section 4 - Conclude Study and Final 
Report 
General 

After completing this Feasibility Analysis, a selection meeting was held with the Halfway City Council and 
staff on September 11, 2014. At this meeting, a presentation included a review of maps, overall 
feasibility, and cost estimates of the six alternatives.  After discussion of the strengths and weaknesses 
of each of the sites, it was decided to proceed with further analysis of the Gover Upper Reservoir Site 
and to formally discuss with the landowners how to proceed. The selection of Alternative 6 is supported 
by the feasibility analysis conducted in this Study. 

As can be seen on Figure 3-18, the alternatives were differentiated through a ranking system that 
emphasized locational feasibility, soil types, cost-efficiency, and impacts to farmland, water rights, and 
overall environmental issues. The results are as follows. 

Alternative 1: Del Curto Pond Storage and Irrigation 

Due to a combination of the number of acres in the irrigation site not being conducive to 
accommodating potential growth in demand for water disposal, lack of clays in the area (requiring 
more environmental costly procurement of material to line the storage pond), large impacts to 
farmland and wetlands, and some impacts to the flood zone, this alternative ranked as the fifth 
most desirable alternative. 

Alternative 2: Del Curto Pond Storage and JD Cattle Irrigation 

Due to a combination of the number of acres in the irrigation site not being conducive to 
accommodating potential growth in demand for water disposal, lack of clays in the area (requiring 
more environmental costly procurement of material to line the storage pond), moderate impacts to 
farmland and wetlands, and high costs to construct, this alternative tied as the fourth most desirable 
alternative. 

Alternative 3: Del Curto Pond Storage and Pine Valley Land, LLC, Irrigation 

Due to a combination of the number of acres in the irrigation site not being conducive to 
accommodating potential growth in demand for water disposal, lack of clays in the area (requiring 
more environmental costly procurement of material to line the storage pond), moderate impacts to 
farmland, need to remove trees from the site, and high costs to construct, this alternative tied as 
the fourth most desirable alternative. 

Alternative 4: Gover Lower Reservoir Site and Upper Irrigation 

Due to a combination of a large excess of irrigation acres to accommodate potential growth in 
demand for water disposal, prevalence of clays and gravels in the area to use as borrow material for 
the reservoir construction, moderate impacts to farmland and wetlands, and possession of junior 
water rights, this alternative ranked as the second most desirable alternative. 
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Alternative 5: Gover Pond Storage and Lower Irrigation 

Due to a combination of the number of acres in the irrigation site not being conducive to 
accommodating potential growth in demand for water disposal, prevalence of clays and gravels in 
the area to use as borrow material for the reservoir construction, significant impacts to farmland 
and wetlands, and possession of senior water rights, this alternative ranked as the third most 
desirable alternative. 

Alternative 6: Gover Upper Reservoir Site and Upper Irrigation 

Due to a combination of a large excess of irrigation acres to accommodate potential growth in 
demand for water disposal, prevalence of clays and gravels in the area to use as borrow material for 
the reservoir construction, only minor impacts to farmland and wetlands, reasonable cost-efficiency, 
and adequate water rights (with potential transfer locations identified), this alternative ranked as 
the most desirable alternative. This is the selected alternative that will be carried forward to design 
and construction. 
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Section 5 - Close Out 1069 Grant - Next 
Steps in the Project 
This Land Feasibility Study for Water Reuse (Study) concludes the project work conducted under Senate 
Bill 1069 Grant funding. The 1069 Grant will be concluded with the submission of this Study to the 
Oregon Water Resources Department.  This Study yielded six feasible alternatives and enabled the 
identification of a preferred alternative. However, to complete the implementation of an effluent reuse 
irrigation site as proposed in this Study, the additional tasks outlined in this section will need to be 
completed.  A discussion of each task is presented with reference to regulatory requirements. 

To facilitate further site investigations for suitability of the site and to complete the necessary 
environmental reviews, the City and landowners should prepare and sign a Memorandum of 
Understanding stating each participant's commitment to work toward completion of the ultimate 
project, barring any environmental, physical, or financial limitation precluding it.  In this manner, the 
expenditures of funds for investigations and preliminary designs may proceed with the least risk possible 
and access to the site will be granted as needed for the work. 

To satisfy funding requirements, an environmental review will be completed to analyze potential 
impacts of the selected alternative on key environmental features. This environmental review will be 
made available for both agency and public comment and will follow all relevant regulatory 
requirements. 

A wetland delineation will be conducted and, if necessary, mitigation sites will be identified and 
evaluated and a mitigation plan will be drafted. The wetland delineation report will be submitted to the 
Oregon Department of State Lands (DSL) and the U.S. Army Corps of Engineers (USACE) for concurrence. 
If the selected alternative has impacts to waters of the state, a Joint Permit Application will be 
submitted to satisfy removal and fill requirements of DSL and USACE. A USACE Alternatives Analysis 
Report will be submitted to supplement the Joint Permit Application.   

Endangered Species Act Section 7 consultation will be fulfilled through coordination with the National 
Marine Fisheries Service and U.S. Fish and Wildlife Service. It is anticipated that due to lack of waterway 
impacts and the project location, this consultation process will be fulfilled with No Effect Documentation 
after a field visit and desktop review of species in the area. 

A cultural resources inventory will be conducted to satisfy Oregon State Historic Preservation Office and 
tribal requirements. Because the project is located in an area with a high likelihood of cultural resource 
presence, it is anticipated that the inventory will be conducted through an intensive pedestrian survey 
and shovel test pits. If sites are found, additional analysis will occur to determine the eligibility and 
extent of the site, and initiate avoidance/mitigation measures if necessary. 

Soils investigations will be conducted to ensure site suitability from a geotechnical perspective, and to 
verify that appropriate source materials of sufficient quantities are located on site. 

All necessary permits and conditions of approval will be obtained from relevant federal, state, and local 
authorities prior to construction. A Conditional Use Permit from Baker County will be required for the 
construction of a Utility Facility in an Exclusive Farm Use Zone. Consultation with the Natural Resources 
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Conservation Service and the approval of a "Farmland Conversion Impact Rating" U.S. Department of 
Agriculture AD-1006 Form will be required to allow for conversion of farmland from farm use. This will 
also require approval from local authorities.  Additional pipeline and storage facility easements and 
permits may be required. If any or all of the property is to be purchased, the applicable processes, such 
as Uniform Relocation Assistance and Real Property Acquisition Policies Act, must be followed. A 
partition plat would be needed for acquisition of the storage site by the City. 

As of the middle of 2015, over 70 percent of the work listed above has been completed, and this project 
is anticipated to go to construction in the fall of 2015. The analysis made possible by the 1069 Grant 
identified potentially viable reuse sites, expedited this schedule, and is helping the City of Halfway attain 
compliance with their wastewater treatment permit. 
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