
 

Department of Environmental Quality 

  Eastern Region Bend Office 

  475 NE Bellevue Dr., Suite 110 

 Tina Kotek, Governor   Bend, OR  97701 

  (541) 388-6146 

  FAX (541) 388-8283 

  TTY 711 

August 29, 2024 

 

EJ Enterprises LLC 

22307 SE Sharon Drive 

Damascus, OR 97089 

 

 

Re: WQ: Variance Approval: 248-24-000241-VAR: 16745 Winchester Drive; T.20S; R.10E; Sec. 

23A; Tax Lot 400; Lot 24, Swarens Fancher Robinson Tracts, 5.18 Acres; Deschutes County. 

 

Dear EJ Enterprises LLC, 

 

This correspondence verifies that a variance hearing provided for under Oregon Administrative Rules 

340-071-0430, was held on the site at 9:00 am on August 14, 2024, for the subject property 

referenced above on Winchester Drive in Deschutes County. The purpose of the hearing was to 

provide a forum for the presentation of supportive facts to show that strict compliance with certain 

rules regulating onsite sewage disposal are inappropriate, or that special physical conditions at the 

site render strict compliance unreasonable, burdensome or impractical. The proposal and associated 

supporting information you provided with the application was presented during the recorded hearing. 

 

Variance Decision: 

Based on review and evaluation of the variance record and observations made during the variance 

hearing, I am pleased to inform you that the variance from the rules cited above is hereby granted. In 

my opinion, it would be unreasonable to prohibit this method of wastewater treatment by strictly 

following the administrative rules at this specific location at this time. It is my judgement that the 

proposed system is not likely to present a public health hazard risk or have any significant adverse 

impacts to groundwater or surface water quality if properly operated and maintained. 

  

Justification for this decision: 

➢ The proposed Orenco® AdvanTex AX20N-Mode 3B system is currently approved as a 

system meeting DEQ’s Treatment Standard 2; OAR 340-071-0100(168) “Treatment Standard 

2”. 

➢ On average, the AX20N-Mode 3B system is one of the best available technologies for Total 

Nitrogen treatment that has been approved for use in Oregon and is expected to treat 

residential wastewater to 20 mg/L Total Nitrogen, which is about two thirds of a reduction 

from that of a standard system and about half from a sand filter system in this climate. 

➢ Treatment Standard 2, for the reduction of fecal coliform, will be met or exceeded with pre-

treated effluent from the AX20N-Mode 3B unit (proposed w/o UV disinfection) and the 250 

square foot bottomless sand filter with an additional 12-inches of sand filter media mixed 

with carbon enhancement (embedded 6-inches below ground surface) placed below the filter 

to meet or exceed the minimum 24-inch separation requirement to groundwater below. Note: 
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The bottomless sand filter is assumed to meet Treatment Standard 2 criteria independently of 

the ATT, which is why UV disinfection is not included in the proposal. 

➢ Overall Treatment: Treatment first occurs within the AX20N-Mode 3B system (w/o UV) for 

reductions in TSS, BOD5 and Total Nitrogen (TN). Final discharge will occur through the 

elevated bottomless sand filter with enhanced carbon layer, which may provide some 

additional reduction/treatment of BOD5, TSS, Fecal Coliform and TN. The final effluent 

Nitrate concentration is expected to be under the EPA drinking water standard of 10 mg/L as 

well as local action levels set at 7 mg/L.  

➢ The proposed system, with innovative technology, shall be required to be maintained by a 

certified maintenance provider for the life of the system. Additionally, the system shall be 

monitored and sampled at regular intervals to ensure that the system is performing as 

expected. The sampling, monitoring, and maintenance of the system shall be reported to 

Deschutes County on an annual basis.  

 

Standards found in Oregon Administrative Rules Chapter 340, Division 071 & 073 have been 

developed to protect public health and the environment in Oregon. The variance officer’s duty is to 

determine if in their professional judgement, the system proposed for this variance consideration is 

adequate to safeguard the public’s health and the environment if variance from the standards noted 

above are granted. In my opinion, your proposal adequately addresses the limitations present at the 

site. 

 

Other Considerations:  

The effluent from the ATT that then discharging through a bottomless sand filter with a carbon 

enhanced layer, will have a significant reduction in BOD, TSS, TN, and Fecal Coliform. In this 

proposal, treated ATT effluent will be discharged into a 250 square foot bottomless sand filter with 

an additional 12- inches of sand filter media with carbon enhancement embedded 6 - inches into the 

native soil that will be used to exceed the 24-inch separation from the shallowest water table depth 

standard by providing a total separation of 29- inches, as the highest water level observed in area of 

the system was 17 inches below ground surface. The additional media will mitigate the lack of 

vertical separation from the bottom of the sand filter to the highest level of groundwater on site. The 

carbon enhanced sand filter media is expected to provide a significant reduction of Total Nitrogen 

(and Nitrate) before the treated effluent enters the bottomless sand filter with a basal area intersecting 

the native soil and ultimately the groundwater below.  

 

This variance approval is being granted on the condition that requirements contained in the enclosed 

schedules are met. Schedules A and B (attached) include requirements and specifications for the 

design and location of the system approved through this variance. Failure to meet these conditions 

may cause the variance approval to become null & void. 

 

Site History & Variance Proposal: 

Deschutes County conducted a site evaluation with 6 test pits within the subject property on April 30, 

2020, where a denial was issued for the use of an onsite wastewater system on May 5, 2020. The 

primary reason for denial was due to the predicted depth to the seasonally high permanent water table 

being less than 24- inches below the ground surface. Observed conditions associated with saturation 

that are used to determine water table levels and site suitability were observed between 8- inches and 

17-inches below ground surface (bgs), respectively. The initial and replacement sand filters with 
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carbon enhanced layers will be situated around the test pit that was found to have a water table 17 

inches below the ground surface. 

 

The proposal to overcome the site limitations is by installing an Orenco® AdvanTex AX20N-Mode 

3B Alternative Treatment Technology System followed by a 250 sq. ft. elevated Bottomless Sand 

Filter system with a carbon enhanced layer of sand filter media constructed on a 12-inch bed of sand 

filter media embedded 6 inches into the native soil. It is expected that the highest level of 

groundwater within the lowest point of the sand filter areas will come to 21- inches bgs. The proposal 

overcomes this limitation by providing additional sand filter media with 3- inches of extra vertical 

separation and providing a total 27-inch separation to the shallowest predicted groundwater depth. 

The rest of the sand filter will be “conventional” from there up, consisting of 6 inches of underdrain 

media, 24- inches of sand filter media, 6- inches of drain media (with the distribution laterals), filter 

fabric, and 6 t- 9 inches deep of final backfill on top. The sand filter will be contained within a 

supporting berm with a slope no steeper than 3:1.  

 

You are seeking a variance from the following Oregon Administrative Rules (OAR): 

 

340-071-0135(1) – which addresses DEQ approval of new or innovative technologies, materials, or 

designs for onsite systems. This rule is being varied from due to deviating from the approved 

design for the AX20N in Mode 3B by not requiring UV disinfection. Treatment Standard 2 will 

still be met or exceeded without the UV disinfection by discharging the treated effluent through 

a bottomless sand filter. 

 

340-071-071-0150(4)(a)(B) - which requires all criteria for approving a specific type or types of 

systems, as described in this division are satisfied. 

 

340-071-0290(4)(d) which states: Bottomless Sand Filter. Sites may use a conventional bottomless 

sand filter if the site meets the criteria in this section and section (3) of this rule. (d) The water table 

is at least 24- inches below the ground surface throughout the year, and a minimum 24-inch 

separation is maintained between a water table and the bottom of the sand filter.  

 

Should future ATT technologies for treatment of Total Nitrogen be approved for use in Oregon 

before issuance of a construction-installation permit for this site, Deschutes County may allow 

installation of equal or better technology instead of the type noted in this approval. 

 

 

Conclusion: 

The decision to grant your variance request is a Final Order of DEQ. Any person who is adversely 

affected or aggrieved by this Order is entitled to a contested case hearing before the Environmental 

Quality Commission. A request for a hearing must be received by DEQ within twenty days from the 

date of certified mailing of this Order. The request must specifically describe how the Order fails to 

meet the requirements of Oregon Revised Statutes 454.657 and 454.660, and include the technical 

basis that supports the petition. The appeal must be directed to the Environmental Quality 

Commission, in care of Lindsay Trapp, EQC Assistant, Department of Environmental Quality, 700 

NE Multnomah St., Suite 600, Portland, OR 97232-4100. 
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Deschutes County onsite staff is hereby authorized to issue a construction-installation permit, subject 

to all the conditions, upon their receipt of a complete permit application. The application must 

include a favorable land use compatibility statement issued by Deschutes County, a set of detailed 

plans and specifications for the onsite wastewater treatment system, a current maintenance service 

agreement and the appropriate application fee. 

 

Please feel free to contact me if you have any questions concerning this decision. I can be reached by 

telephone at (541) 776-6130, or by email at david.hurley@deq.oregon.gov.  

 

Sincerely, 

 

 

 

David Hurley, REHS  

Variance Officer – Onsite Wastewater Program 

 
 

Encl: Schedule A- Special Conditions 

 Schedule B- Approved Plans 

 Approved Drawings / Schematics 

 

cc: Todd Cleveland, REHS; Deschutes County Onsite Wastewater Division, 117 NW Lafayette Ave, Bend OR 

97703 

Brian T. Rabe, CPSS, WWS; Principal Soil Scientist, of Elkhorn Consulting LLC, 14833 Goodrich Creek 

Lane, Baker City, OR 97814 

Arthur E & Rebecca S Sharkey, 22307 SE Sharon Dr, Damascus, OR 97089 

Jane V Devlin Revocable Trust, PO Box 3713, Bend, OR 97701 

Hartley Family Trust, PO Box 4743, Sunriver OR 97707 

Shauntae Piva et al, 5121 W Cove St, Garden City, ID 83714 

Timothy R & Sherrie Sue Phillips, PO Box 4712, Sunriver, OR 97707 

Stead Family Trust, PO Box 3957, Sunriver, OR 97707 

Olsen Trust, 239 El Cajon Way, Los Gatos, CA 95032 

Van Der Nat Family Trust, PO Box 2257, Bend, OR 97707 

mailto:david.hurley@deq.oregon.gov


Schedule A – EJ Enterprises LLC  

Variance Report - Special Conditions 

T 20S, R 10E, Sec: 23A, TL 400 
 

Special Conditions and requirements for the Orenco® AX20N-Mode 3B Alternative Treatment 

Technology unit followed by an elevated 250 square foot Bottomless Sand Filter with a carbon 

enhanced sand filter media layer at 16745 Winchester Drive; T.20S; R.10E; Sec. 23A; Tax Lot 

400; Lot 24, Swarens Fancher Robinson Tracts, 5.18 Acres; Deschutes County. 

 

1. A person or business licensed by the Department of Environmental Quality in accordance 

with Oregon Revised Statutes, Chapter 454.695, must perform all work construction of 

this onsite wastewater treatment system. 

 

2. Before starting with the actual construction of this system, the system installer shall 

submit, through a written statement to the Deschutes County Community Development 

Department, Onsite Wastewater Division (hereafter referred to as “County”) that 

acknowledges that they have thoroughly reviewed the conditions of this variance 

approval with technical staff in that office, and they understand and will comply with all 

conditions associated with this variance approval. 

 

3. This system incorporates the use of Sand Filter Media and Underdrain media, as defined 

in Oregon Administrative Rules (OAR) 340-071-0100(124) and OAR 340-071-

0100(170). Prior to delivery to the site, a current sieve analysis, using testing 

requirements required in rule for the respective material, must be submitted for review 

and approval to the County. Special handling of the respective media is to occur, during 

transport, site storage, and construction of the sand filter. 

 

4. The carbon enhanced sand filter media must be evaluated and approved by Elkhorn 

Consulting LLC or an equivalent.  

 

5. This onsite wastewater treatment system shall serve a single-family residence with up to 

four bedrooms. The projected daily sewage flow must not exceed 450 gallons per day, 

and the average daily flow must not exceed 225 gallons per day. Where practical, low 

water-use plumbing fixtures and appliances should be used within the dwelling in 

conjunction with water conservation practices. Use of a garbage disposal is not 

recommended.  

 

6. All construction of this system shall only occur under optimum soil moisture conditions. 

The soils must be nearly dry and not frozen. Typically, the ideal construction period 

begins at the end of spring run-off season and ends prior to the onset of winter weather. 

 

7. The setback to all wells from the initial or replacement bottomless sand filters is to be at 

least 100 feet. 
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8. The County shall inspect the installation of this system at those stages of construction 

they identify as appropriate to ensure proper construction. 

 

9. Except as specifically authorized, all requirements of the Oregon Administrative Rules 

(Chapter 340, Rules 071-0100 through 071-0650) must be met. 

 

10. The permittee shall comply with all local planning, zoning and building ordinances. 

 

11. A Certificate of Satisfactory Completion shall be issued for the completed installation 

only if all conditions of this variance approval are met. 

 

12. Should the onsite wastewater treatment and disposal system, authorized through this 

variance fail, County staff may exercise professional discretion in effecting a repair, 

based upon an analysis of the possible causes of failure. An area next to the initial sand 

filter is to be designated for future repair or replacement and must be reserved for this 

use. The replacement system considered in this variance procedure is the installation of 

another sand filter. 

 

 



By DEQ Onsite Program 08/20/24 

dhurley
Approved
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Hearing Date/Time is 9:00 AM on August 14, 2024 
 

Re: WQ: CAS: Variance Assignment: 248-24-000241-VAR: 16745 Winchester Drive; T.20; 

R.10E; Sec. 23A; Tax Lot 400; Lot 24, Swarens Francher Robinson Tracts, 5.18 Acres; 

Deschutes County  

 

 

 

Dear Resident: 

 

Neighbors of yours, EJ Enterprises LLC, own the property referenced above and herein to be 

referred to as the “Property”, has submitted an application to the Oregon Department of 

Environmental Quality (DEQ) requesting a “For Cause Variance” from Oregon Administrative 

Rules regulating Onsite Wastewater Treatment Systems.  The Property has been denied due to 

conditions associated with saturation being within 24 inches of the ground surface.  

In the variance application, the applicant’s proposal is to install an Orenco® AdvanTex AX20N-

Mode 3B Alternative Treatment Technology (ATT) System followed by a reduced sized 

Bottomless Sand Filter (BSF) system with an additional carbon enhanced media layer for nitrate-

nitrogen reduction. 

For more detail, please review the enclosed variance hearing notice. 

 

A variance to the Oregon Administrative Rules regulating Onsite Wastewater Treatment Systems 

may be granted if a variance officer finds that: 

 

1. Strict compliance with the rules or standards are inappropriate: or 

 

2. Special physical conditions render strict compliance unreasonable, burdensome or 

impractical. 

 

Part of the variance process involves an information gathering hearing.  In this hearing, 

information is shared about the site conditions, rule requirements, public health or environmental 

protection concerns, and how the proposed system design overcomes these concerns.  It is also 

an opportunity for all parties involved, including adjacent property owners, to voice any 

concerns they might have with the proposal.  Department policy requires a variance officer to 

inform all adjacent property owners of the variance hearing date, time and place.  You are not 

required to attend this hearing, but can, should you desire to do so. 

 



The information gathering hearing for this variance proposal is to begin at 1:30 PM, 

Wednesday, April 24, 2024, at the subject property. 

The Department is committed to accommodating people with disabilities.  Please notify DEQ of 

any special physical or language accommodations needed as far in advance of the hearing date as 

possible.  To make any of these arrangements please contact, David Hurley, at (541) 776-6130 or 

toll free at (866)-863-6668,, or by email at:  david.hurley@deq.oregon.gov. People with hearing 

impairments can call DEQ’s TTY at (800)-735-2900. 

 

If you have any questions concerning this variance process or hearing arrangements, please give 

me a call. 

 

 

Sincerely, 

 

 

David Hurley, REHS 

Natural Resource Specialist 4 

Variance Officer – Onsite Wastewater Program 

 

 
cc: Todd Cleveland, REHS; Deschutes County Onsite Wastewater Division, 117 NW Lafayette Ave, Bend OR 

97703  

Brian T. Rabe, CPSS, WWS; Principal Soil Scientist, of Elkhorn Consulting LLC, 14833 Goodrich Creek  

Pineriver Homes, 23410 Highway 20, Bend, OR 97701 

 

 

 In Addition, To The Following Adjacent Property Owners: 

 

Arthur E & Rebecca S Sharkey, 22307 SE Sharon Dr, Damascus, OR 97089 

Jane V Devlin Revocable Trust, PO Box 3713, Bend, OR 97701 

Hartley Family Trust, PO Box 4743, Sunriver OR 97707 

Shauntae Piva et al, 5121 W Cove St, Garden City, ID 83714 

Timothy R & Sherrie Sue Phillips, PO Box 4712, Sunriver, OR 97707 

Stead Family Trust, PO Box 3957, Sunriver, OR 97707 

Olsen Trust, 239 El Cajon Way, Los Gatos, CA 95032 

Van Der Nat Family Trust, PO Box 2257, Bend, OR 97707 

 

 

Encl. Variance Hearing Notice 

mailto:david.hurley@deq.oregon.gov
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EJ Enterprises LLC 

22307 SE Sharon Drive 

Damascus, OR 97089 

 

 

Re: WQ: CAS: Variance Assignment: 248-24-000241-VAR: 16745 Winchester Drive; T.20; 

R.10E; Sec. 23A; Tax Lot 400; Lot 24, Swarens Francher Robinson Tracts, 5.18 Acres; 

Deschutes County  

 

 

 

Dear EJ Enterprises LLC, 

 

The Department of Environmental Quality is in receipt of your onsite wastewater variance 

application and proposal.  The application has been assigned to me for further action.  I plan to 

hold an information gathering hearing (as provided under OAR 340-71-430) regarding your 

proposal on Wednesday, August 14, 2024, at 9:00 am at the subject property. Your proposal 

and system plans have been prepared by Brian T. Rabe, CPSS, WWS; Principal Soil Scientist, of 

Elkhorn Consulting LLC. It is my understanding that Mr. Rabe will be present to answer any 

questions regarding the proposal. 

 

Deschutes County conducted a site evaluation with six test pits at the subject property on April 

30, 2020, where a denial was issued for the use of an onsite wastewater system on May 5, 2020. 

The primary reason for denial was due to the predicted depth to the seasonally high permanent 

water table being less than 24 inches below the ground surface. Observed conditions associated 

with saturation that are used to determine water table levels and site suitability were observed 

less than 24 inches from the ground surface between 18 and 19 inches below ground surface 

(bgs). 

 

Southern Deschutes County has a shallow water table that is typically unconfined in porous 

pumice soils and is susceptible to contamination from soluble and mobile constituents. The most 

common constituent of concern is nitrate-nitrogen from septic systems. 

 

The proposal is to overcome the site limitations by installing an Orenco® AdvanTex AX20N-

Mode 3B Alternative Treatment Technology (ATT) System followed by a reduced sized 

Bottomless Sand Filter (BSF) system constructed with a carbon enhanced media layer to reduce 

nitrate-nitrogen. You are seeking variance from the following Oregon Administrative Rules 

(OARs): 



OAR 340-071-0135(1): which addresses Department of Environmental Quality approval of new 

or innovative technologies, materials, or designs for onsite systems.  

OAR 340-071-0150(4)(a)(B) which states: All criteria for approving a specific type or types of 

systems, as described in this division are satisfied. 

OAR 340-071-0290(4)(d) which states: Bottomless sand filter. Sites may use a conventional 

sand filter without a bottom (BSF) if the site meets the criteria in this section and section (3) of 

this rule. (d) The water table is at least 24 inches below the ground surface throughout the year, 

and a minimum 24-inch separation is maintained between a water table and the bottom of the 

sand filter. 

Sometimes during a hearing, it can be determined that other rules or standards need to be 

considered in order to finalize a proposal.  Should this occur, based on the proposal, site 

observations, and other considerations, I may or may not proceed with the hearing and my final 

decision process until further information is provided. 

 

Notice of the hearing will be mailed to the neighboring property owners and to the Deschutes 

County Onsite Wastewater Division staff, see copy enclosed.  However, all persons who wish to 

attend the hearing are welcome.  The hearing will provide an opportunity for you and others to 

offer additional facts or reasons either in support of or in opposition to the proposal and 

requested variance to the rules. 

 

Please remember, it is the burden of the applicant to show that strict compliance to the rules or 

standards are inappropriate, or that special physical conditions render strict compliance with the 

rules or standards to be unreasonable, burdensome or impractical.  Additionally, the applicant 

needs to provide prudent reasonable justification in how their proposal will still protect both 

public health and the environment.  

 

Deschutes County Onsite Wastewater Division staff will get a copy of your proposal and will 

have an opportunity to provide both written and verbal comments on your proposal. Others 

wishing to review your proposal can contact me.  

 

The Department is committed to accommodating people with disabilities.  Please notify DEQ of 

any special physical or language accommodations needed as far in advance of the hearing date as 

possible.  To make any of these arrangements please contact, David Hurley, at (541) 776-6130 or 

toll free at (866)-863-6668, or by email at:  david.hurley@deq.oregon.gov.  People with hearing 

impairments can call DEQ’s TTY at (800)-735-2900. 

 

 

 

If you have questions concerning the variance process or hearing arrangements, please give me a 

call. You may also visit https://ordeq.org/septicvariance for more information about variances. 

 

 

Sincerely, 

 

mailto:david.hurley@deq.oregon.gov
https://ordeq.org/septicvariance


 

David Hurley, REHS 

Natural Resource Specialist 4 

Variance Officer – Onsite Wastewater Program 

 
 
cc: Todd Cleveland, REHS; Deschutes County Onsite Wastewater Division, 117 NW Lafayette Ave, Bend OR 

97703  

Brian T. Rabe, CPSS, WWS; Principal Soil Scientist, of Elkhorn Consulting LLC, 14833 Goodrich Creek 

Lane, Baker City, OR 97814  

 

 In Addition, To The Following Adjacent Property Owners: 

 

  

  

 

 

Encl.   Neighbor Notice 

Arthur E & Rebecca S Sharkey, 22307 SE Sharon Dr, Damascus, OR 97089 

Jane V Devlin Revocable Trust, PO Box 3713, Bend, OR 97701 

Hartley Family Trust, PO Box 4743, Sunriver OR 97707 

Shauntae Piva et al, 5121 W Cove St, Garden City, ID 83714 

Timothy R & Sherrie Sue Phillips, PO Box 4712, Sunriver, OR 97707 

Stead Family Trust, PO Box 3957, Sunriver, OR 97707 

Olsen Trust, 239 El Cajon Way, Los Gatos, CA 95032 

Van Der Nat Family Trust, PO Box 2257, Bend, OR 97707 
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 14833 Goodrich Creek Lane 

Baker City, OR 97814 • 503-881-1604 
elkhornconsultingllc@gmail.com 

 ELKHORN CONSULTING LLC 

 

 
 
 
 
July 3, 2024 
 
 
Variance Officer 
Onsite Variance Program 
DEQ - Eastern Region Water Quality 
475 NE Bellevue, Ste. 110 
Bend, Oregon 97701 
 
SUBJECT: Formal Variance Request – EJ Enterprises LLC – T20S, R10E, Section 23A, Tax 

Lot 400 (5.18 acres), Deschutes County, South of Bend, Oregon. 
 
Dear Variance Officer: 
 
A formal variance from selected onsite rules is hereby requested under the provisions of Oregon 
Administrative Rules, Chapter 340, Division 071, Section 0415 (OAR 340-071-0415).1 The property is 
located at 16745 Winchester Drive, south of Bend in Deschutes County, Oregon (Site) (Figure 1) and 
consists of 5.18 acres. A Tax Lot map is attached in Appendix A and a copy of the Deed is attached in 
Appendix B.  
 
Background 

A site evaluation was conducted on April 30, 2020, and a denial was issued by Deschutes County on 
May 5, 2020. The evaluation included a total of 6 test pits; one near each of the 4 corners of the lot and 
the other 2 about midway along the east and west property boundaries. The test pits were described 
with indications of a seasonally high permanent water table at 17, 10, 14, 14, 11, and 8 inches below the 
existing ground surface (bgs), respectively. A copy of the site evaluation documentation from Deschutes 
County is attached in Appendix C. The primary reasons cited for the denial was the predicted depth to the 
highest level attained by a fluctuating permanent water table. A copy of the site evaluation documentation 
from Deschutes County is attached in Appendix C. 
 
Southern Deschutes County has a shallow water table that is typically unconfined in porous pumice soils 
and is susceptible to contamination from soluble and mobile constituents. The most common constituent 
of concern is nitrate-nitrogen from septic systems. The onsite rules require a minimum of 24 inches of 
separation from the upper limit of the water table to the bottom of a bottomless sand filter.  
  
Soils 

There is no published soil survey information for the Site or surrounding area. The nearest available survey 
information is about 700 feet east of the Site. Based on the similarity of elevation and landscape position, it 
is assumed that the Site would have been delineated within Map Unit 144A, Sunriver sandy loam 0 to 3% 
slopes. Sunriver soils are described as very deep, somewhat poorly drained soils that formed on pumice 
mantled stream terraces. The typical profile generally consists of the following: 
 

• Up to 2 inches of organic material underlain by, 
• 5 inches of very dark gray ashy sandy loam underlain by, 
• 15 inches of dark gray ashy loamy coarse sand underlain by, 

 
1 Onsite wastewater treatment systems, 340 OAR § 340.71. (2020). 
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• 9 inches of light brownish gray ashy coarse sand underlain by,  
• 31 inches of very dark gray sandy loam.  

 
The Sunriver series is described as having a water table that rises to approximately 2 to 4 feet bgs from 
April to June.  
 
The characteristics observed at the Site are reasonably similar to the Sunriver series. The primary 
differences between the conditions noted in the 2020 soil notes and the conditions typical for the Sunriver 
series are related primarily to coloration (browner colors) in the surface horizons that are more indicative of 
the Shanahan series.  

 
Preliminary Assessment 

The Site was reviewed by Brian Rabe, CPSS, WWS, on May 22, 2024. The purpose was to review the 
Site conditions and assess the potential to design a modified bottomless sand filter that incorporates 
additional fill to create adequate separation from the underlying water table following advanced secondary 
treatment meeting the criteria for Treatment Standard 2 (TS2). The proposed bottomless sand filter area is 
located on this highest ground, represented by Test Pit 1 in the 2020 site evaluation (northeast corner of 
the lot - see Figure 2 and Appendix C).  
 
Local Groundwater Information 

This parcel and developed parcels in the surrounding area are served by individual private wells. A 
search of the database of the Oregon Department of Water Resources was conducted for the section 
that the subject property lies within (Section 23 of Township 20 South, Range 10 East of the 
Willamette Meridian). There are about 30 records on file for this section. A total of 9 water well 
records (well logs) were identified in Section 23 that could be tied to 7 specific parcels within about 
one-quarter of a mile of the subject property (Appendix D). A summary of each of the well logs is 
provided below.  
 
The nearest well that could be identified is on Tax Lot 101 about 320 feet north-northeast of the 
proposed bottomless sand filter area, and was completed on October 18, 1990, to a depth of 100 feet. 
Water was described as being first found at a depth of 12 feet in a layer described as “cinders”. 
However, that layer was sealed off and the next water bearing zone was found at a depth of 90 feet in a 
layer described as “sand med coarse” and had a static level of 18 feet below ground surface (bgs) on 
the date of completion with a reported yield of 24 gallons per minute (gpm) with 14 feet of drawdown 
after 2 hours with a pump. 
 
The next closest well is for Tax Lot 100, about 370 feet northwest of the proposed bottomless sand 
filter area. This well was completed on April 18, 2023, to a depth of 115 feet. Water was described as 
being first found at a depth of 75 feet in a layer of “diatomite and sand” and had a static water level of 

68 feet bgs on the date of completion with a reported yield of 25 gpm with 8 feet of drawdown after 2.5 
hours with a pump. There are 2 other well logs for Tax Lot 100; one for a well completed on June 1, 
2004, which is presumed to be the original well; and one drilled earlier in April 2023 that was dry. 
 
The well for Tax Lot 500 is about 450 feet southwest of the proposed bottomless sand filter area. This 
well was completed on September 22, 1994 to a depth of 100 feet. Water was described as being first 



EJ Enterprises LLC 
Formal Variance – 16745 Winchester Drive  
July 3, 2024 
Page 3 
  
 

Doc: 2024020 EJ Enterprises - Variance.docx 

found at a depth of 16 feet at the top of a layer described as “clay.” That layer was sealed off and water 
was next described as being found at a depth of 95 feet in a layer described as “clay and gravel” and 
had a static water level of 16 feet bgs on the date of completion with a reported yield of 20 gpm with 
55 feet of drawdown after 4 hours with a pump.  
 
The well for Tax Lot 103 is about 680 feet north-northwest of the proposed bottomless sand filter area. 
This well was completed on September 27, 2017 to a depth of 52 feet. Water was described as being 
first found at a depth of 30 feet in a layer of “brown sand/lava” and had a static water level of 14 feet 
bgs on the date of completion with a reported yield of 22 gpm with 4 feet of drawdown after 2 hours 
with a pump. 
 
The well for Tax Lot 102 is about 900 feet northeast of the proposed bottomless sand filter area. This 
well was completed on July 20, 2006 to a depth of 100 feet. Water was described as being first found at 
a depth of 11 feet at the top of a layer described as “gravel.” That layer was sealed off and water was 
next described as being found at a depth of 98 feet in a layer described as “pummice coarse” and had a 
static water level of 15 feet bgs on the date of completion with a reported yield of 25 gpm with 22 feet 
of drawdown after 1 hour with a pump.  
 
The well for Tax Lot 800 is about 1,020 feet south-southeast of the proposed bottomless sand filter 
area. This well was completed on May 24, 1993 to a depth of 130 feet. Water was described as being 
first found at a depth of 117 feet in a layer of “pumice gravel” and had a static water level of 20 feet 
bgs on the date of completion with a reported yield of 18 gpm with 10 feet of drawdown after 4 hours 
with a pump. 
 
The well for Tax Lot 900 is about 1,200 feet southeast of the proposed bottomless sand filter area. This 
well was completed on September 28, 1994 to a depth of 130 feet. Water was described as being first 
found at a depth of 126 feet in a layer of “worm hole lava” and had a static water level of 20 feet bgs 
on the date of completion with a reported yield of 21 gpm with 2 feet of drawdown after 4 hours with a 
pump. 
 
The regional groundwater gradient, as indicated in a study published by the U.S. Geological Survey, is 
to the east-northeast toward the Deschutes River.2 The subject property is located within Management 
Area 10, which recommends a 0% to 10% reduction from the base scenario loading (standard systems) 
for existing homes and a 0% to 10% reduction for future homes. The results of the Nitrate Loading 
Management Model within the study (Figures 25 and 26) suggest that this area represents a low to 
moderate risk of adverse impacts to groundwater quality. According to the interactive map for Oregon 
Domestic Well Testing, this part of Deschutes County has an average nitrate-nitrogen concentration in 
domestic wells of 0.51 milligrams per liter (mg/L) with 7.58% exceeding 3 mg/L and none exceeding 
10 mg/L (based on 211 test results, viewed on June 5, 2024).3 
 
2 Morgan, D. S., & Hinkle, R. S. (2007). Evaluation of approaches for managing nitrate loading from on-site wastewater 
systems near La Pine, Oregon, (Scientific Investigations Report 2007-5237). Reston, VA: U.S. Geologic Survey. 
3 ARC GIS Online. (n.d.). Oregon domestic well testing, [Data file]. Retrieved June 5, 2024, from ARC GIS Online: 
https://www.arcgis.com/apps/MapSeries/index.html?appid=c0d7daea497049c1a686d07dab7106e5 
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Formal Variance Request 

Variance is requested from the following rules: 

1. OAR 340-071-0130(1) – which requires protection of public waters from public health hazards. 
2. OAR 340-071-0135(1) – which addresses Department of Environmental Quality (DEQ) approval 

of new or innovative technologies, materials, or designs for onsite systems.1 
3. OAR 340-071-0150(4)(a)(B) – which requires all criteria for approval shall be met.1 
4. OAR 340-071-0290(4)(d) – which states that the water table is at least 24 inches bgs throughout the 

year.1 
 

This request seeks to overcome the limitations of this Site by treating the sewage using a recirculating 
textile filter system (AdvanTex® AX20N-Mode 3B) prior to discharge into an elevated bottomless sand 
filter. AdvanTex units do an effective job of reducing five-day biochemical oxygen demand and total 
suspended solids to below 10 mg/L. Nitrogen is often fully converted from ammonia-nitrogen to nitrate-
nitrogen (greater than 90%). Operating in Mode 3, the AdvanTex unit reduces total nitrogen sufficiently to 
meet TS2 (less than 30 mg/L). The DEQ approval of the AX20N in Mode 3B includes an ultraviolet light to 
satisfy the pathogen reduction requirements of TS2. However, this request includes the use of a modified 
bottomless sand filter to achieve the pathogen reduction requirements of TS2 instead of an ultraviolet light 
and, therefore, this configuration does not have (or need) an ultraviolet disinfection unit. The “B” 
designation indicates the AdvanTex unit is configured with the second pump for the final discharge to the 
modified bottomless sand filter. 
 
The initial and replacement bottomless sand filter areas are proposed on the highest ground near the 
northeast corner of the parcel. This represents an area with the appropriate spatial footprint and meets all 
required horizontal setback requirements.  

Test Pit 1 (2020) was described as: 

• Dark yellowish brown (10YR 3/4) loamy sand from 0 to 17 inches with weak fine subangular 
blocky structure; many very fine, fine, medium, and coarse roots; underlain by 

• Yellowish brown (10YR 5/4) coarse sand from 17 to 27 inches with single grain (structureless) 
structure; common very fine, fine, and medium, and few coarse roots; with redoximorphic 
features beginning at 17 inches; underlain by 

• Dark brown (10YR 3/3) gravelly sandy loam from 27 to 44 inches with moderate fine 
subangular blocky structure; few very fine and medium roots; with redoximorphic features 
throughout; underlain by 

• Black (10YR 2/1) coarse gravelly sand from 44 to 60 inches with single grain (structureless) 
structure; and few very fine roots. An auger was used to extend the test hole and very wet 
conditions were noted at 72 inches with free water noted at a depth of 76 inches. 

 
Relative elevation measurements were made at all 4 corners of both the proposed initial and replacement 
bottomless sand filters as well as at the existing ground surface adjacent to the edge Test Pit 1 (2020). The 
highest level of the water table is expected to be 17 inches below the existing ground surface at the lowest 
point within the area proposed for the initial and replacement sand filters based on the depth to the 
redoximorphic features described in Test Pit 1 (2020). 
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The proposed system seeks to overcome this limitation by elevating the modified bottomless sand filter in a 
manner that provides an additional 5 inches of separation (Figure 3). The sod and underlying sandy soil to a 
depth of 6 inches within the footprint of the sand filter will be excavated and replaced with carbon-
enhanced sand filter media. An additional 12 inches of carbon-enhanced sand filter media (total of 18 
inches) will be used to exceed the 24-inch separation from shallowest water table depth standard by 
providing a total separation of 29 inches.  
 
As shown on Figure 3, the lower layer of sand will be installed with 25% solid-phase carbon (50/50 mix of 
playground chips and sawdust) thoroughly mixed with the medium sand and carefully placed and 
compressed (limited compaction). The placement of this layer will need to be supervised by Brian Rabe 
who will also install monitoring devices to allow the collection of samples to document the degree of 
nitrogen reduction through this layer. Additional information regarding the installation of the carbon-
enhanced layer and the monitoring devices are included in Figures 4 and 5 and Appendix E. If this request 
is approved, a condition of approval will require access be allowed to the sand filter by current and future 
property owners for periodic sampling. 
 
Research on similar amendments demonstrate that additional nitrogen removal will occur. Early results 
from a similar installation in southern Deschutes County indicate additional removal of over 50% compared 
to what is leaving the conventional part of the sand filter. Future sampling of this and similar installations in 
southern Deschutes County will document the amount of additional removal using this approach. The 
reduction from the base scenario loading using this approach is expected to be approximately 87 percent. 
 
The rest of the sand filter will be “conventional” from there up, consisting of 6 inches of underdrain media, 

24 inches of sand filter media, 6 inches of drain media (with the distribution laterals), filter fabric, and 6 to 9 
inches of backfill. 
 
In addition to the high level of treatment achieved by the AdvanTex treatment system, further treatment of 
the effluent will occur with predominantly unsaturated flow within the imported sand and native sandy soil 
beneath the bottomless sand filter (minimum of 24 inches above the highest predicted level of the 
underlying fluctuating water table). Small doses, coupled with substantial resting periods achieved with 
pressure distribution (see recommended sand filter plan detail in Figure 4), will ensure unsaturated, thin-
film flow through the soils above the water table. This will further reduce pathogens and other residual 
contaminants. The subsoil found beneath the sandy surface soils include evidence of both oxidation and 
reduction of iron. Conditions that support the reduction of iron will reduce nitrate-nitrogen to nitrogen gas 
since nitrate ions are used as electron acceptors preferentially over iron compounds. This will facilitate 
additional reduction of nitrate-nitrogen as the highly treated effluent is assimilated into the environment.  
 
Additional Considerations for No Net Impact to Groundwater Nitrate 

Contribution 

A letter from the Deputy Director of the Oregon Department of Environmental Quality dated 
December 19, 2023, to the Deschutes County Commissioners formally focused additional attention 
on the potential impacts to water quality in southern Deschutes County from onsite sewage 
treatment systems. It is important to consider a number of very conservative assumptions that were 
made in the USGS groundwater modeling effort that likely overestimated the potential impacts. The 
following addresses a few specific examples. 
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Plant Uptake of Nitrogen 

The model specifically assumes no nitrogen removal from plant uptake. This may be appropriate for 
shallow rooted grasses, forbes, and other understory vegetation (e.g., bitterbrush). However, this is 
not appropriate for the overstory vegetation which is primarily lodgepole and ponderosa pine. These 
tree species have deeper root systems that can withstand periodic saturation. The model accounted 
for the impact of transpiration in the water balance but did not account for the impact of nutrient 
removal and storage in the nitrogen balance. The study concluded that there would be a 
concentration effect as a result. However, this is not realistic. Plants do not take up water without 
taking up nutrients that they need, if they are present. 

Although studies of nutrient removal by lodgepole pine are limited, there are data available from 
peer-reviewed journal articles. One such article titled The Nitrogen Cycle in Lodgepole Pine 
Forests, Southeast Wyoming by T.J. Fahey, et al, published in Biogeochemistry in September 1985 
documented total nitrogen uptake of 1.25 grams per square meter (g/m2) with root turnover of 0.37 
g/m2 for a net uptake of 0.88 g/m2. This is corresponds to 7.85 pounds of nitrogen uptake per acre 
per year.  

Another data source is a chapter from a 1992 publication by the United States Forest Service 
(USFS) titled Distribution of Biomass and Nutrients in Lodgepole Pine/Bitterbrush Ecosystems in 
Central Oregon by Susan N. Little and Laurl J. Shainsky. They stated that the pumice soils in the 
area are “very severely deficient” in nitrogen. Table 4 of that publication lists the average nitrogen 
concentrations for several components of the tree. Since yield estimates for in the published soil 
survey are focused on the volume of merchantable wood produced over the typical rotation of a 
stand of timber, only the concentrations of the bolewood (0.06% N) and bark (0.25% N) are 
accounted for (the parts removed during harvest). The crowns, stumps, and roots are not removed 
during harvest and would contribute to nutrient cycling on site. The estimated yield of lodgepole 
pine for Shanahan soils in the published soil survey is 65 cubic feet per acre per year (ft3/ac/yr). The 
dry density of lodgepole pine ranges from 22 to 53 pounds per cubic foot (lb/ft3). For the purpose of 
calculation, an average of 37.5 lb/ft3 will be used.  

The smallest lots eligible for development in southern Deschutes County are about 0.5 acres in size. 
Assuming half the lot is developed (home, outbuildings, driveway, yard, etc.) the other half is 
typically maintained with native trees (lodgepole and/or ponderosa pine). Assuming half the 
average annual growth (32.5 ft3/ac/yr), an average density of 37.5 lb/ft3, and the nitrogen content 
described previously, the annual amount of N taken up and stored in standing wood biomass on 
0.25 acres (half of a half-acre lot) is 1.2 pounds. On larger parcels such as this, an assumption of 1 
acre for development and 4 acres left in a forested condition, the N taken up and stored in standing 
wood biomass would be about 9.6 pounds. 

As described in the variance proposal, the proposed system represents the one of the best currently 
available technologies (AdvanTex + Carbon-Enhanced MBSF), which is expected to be better than 
all but the best system studied in the La Pine Demonstration Project (Sand Filter + Nitrex + 
Drainfield). Using expected average total nitrogen concentrations in the effluent leaving the carbon-
enhanced layer and the data presented in the USGS groundwater loading and modeling study, the 
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annual mass load to groundwater would be 2.8 lb N/yr (8 mg/L x 2.55 people per home x 45 gallons 
per person per day x 365 days per year). Even the conservative nitrogen uptake and retention from 
residual trees on this lot is greater than the contribution from the proposed system. Therefore, 
approval of this lot utilizing this treatment approach is not likely to make an additive contribution of 
nitrogen to groundwater. 

Hydraulic Loading 

The annual hydraulic contribution to groundwater (precipitation minus evapotranspiration) is based 
on the natural condition. As development occurs, the transpiration component is reduced by the 
amount of area covered in roofs, driveways, and other impervious or non-vegetated areas.  Runoff is 
limited in these soils so a higher proportion of precipitation contributes to recharge on developed 
lots than was assumed in the model. This would have a slight positive impact on resulting 
concentrations.  

The letter from the Deputy Director states that the credibility of the state and county could be called 
into question regarding protection of water quality if more variances are approved. I respectfully 
disagree, based on the data provided in the previous paragraphs. Use of systems that further reduce 
the contribution to groundwater, with some systems under certain conditions representing a net zero 
contribution in most situations, and a net negative contribution in areas with slightly elevated (or 
higher) nitrate concentrations, are protective of groundwater quality and public health. These 
systems are only currently available through the variance process. 

Conclusions 
 
As described, the proposed combination of treatment components is expected to produce a final 
effluent with very high quality and a low potential to impact water quality, human health, or the 
environment. Given the unique circumstances at this Site, strict compliance with the rules is considered 
to be unreasonable. 
 
It is acknowledged that detailed plans and specifications will need to be submitted and approved before 
any construction can take place. It is also understood that if this request is approved, there will be 
language included that allows the county to allow or require a prescriptive system that is demonstrated 
to perform equal to or better than what is described in this proposal.  
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Directions to the Site as well as a map showing the ownership of adjacent parcels along with a list of 
names and addresses are attached in Appendix F. If you have any questions or comments, please do not 
hesitate to contact me directly at (503) 881-1604. 
 
Sincerely, 
ELKHORN CONSULTING LLC 
 
 
 
Brian T. Rabe, CPSS, WWS 
Principal Soil Scientist 
 
BTR/ddr 
Enc: Figures 1-5, Appendices A-F  
c: Trevor Sarazin 
 Todd Cleveland, REHS – Deschutes County 
 

Disclaimer: The contents of this document are confidential to the intended recipient at the location to which it is 

addressed. The contents may not be changed, edited, and/or deleted. The information contained in this document is 

only valid on the date indicated on the original project file report retained by Elkhorn Consulting LLC. By accepting this 

document, you understand that Elkhorn Consulting LLC does not accept any responsibility for liability resulting from 

unauthorized changes, edits, and/or deletions to the information in this document. 

 



 

 

 
 

 

FIGURES 
 

Figure 1.  Vicinity Map 
Figure 2.  Site Plan 
Figure 3.  Modified Bottomless Sand Filter 
Figure 4.  Sand Filter Plan Detail 
Figure 5. Lysimeter Details 
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COMMUNITY DEVELOPMENT
 
 
 
 
 
May 5, 2020 
 
 
LIVING TRUST OF LARRY J HANSEN 
23220 SE 47TH WAY 
SAMMAMISH, WA 98075 
 
 
RE: 247-20-000479-EVAL 
 16745 Winchester Dr, Bend 
 
A site evaluation for an onsite wastewater treatment system for a single family dwelling was recently completed 
at the property noted above.  Test pits were evaluated on April 30, 2020.  Part of the evaluation is to determine 
the level to which the ground water rises during the wet season of a normal weather year.  Permanent water 
tables are present throughout the year although they may fluctuate in elevation seasonally.  The soil indicators 
used to determine the level to which the water table rises are gray soils and mottling (discoloration of the soil). 
 
In the test pits on the property the indicators suggest the water table may rise within 24 inches of the ground 
surface.  Past observations and elevation in the surrounding area also verify the presence of a high water table.  
Extensive study and modeling of the groundwater in south Deschutes County has demonstrated that this area 
is sensitive to added loading from areas that do not meet separation to groundwater.  This site is denied due to 
high permanent groundwater observed and conditions associated with saturation.  
 
OAR 340-71-290(2)(b)(A)(i) – does not meet minim separation requirements. OAR 340-071-0130(1) – a 
system will likely create a public health hazard if installed on the lot. Groundwater monitoring pursuant 
to OAR 340-040-0030(2) has shown the region in question to be highly susceptible to pollution from 
septic systems. Water depths represents first contact with water. 
 
You have 90 days from the initial site visit to provide additional test pits for evaluation at no additional fee.  
However, it appears that other areas on the property would not be suitable due to the lack of topographical 
changes. 
 
DEQ rules do not allow installation of a Standard drainfield [OAR 340-071-0220 
(1)(b)A], [OAR 340-071-0265(1)(c), Capping Fill drainfield, Pressurized Distribution System or Sand Filter 
System [OAR 340-71-290(2)(b)] in these circumstances.  Installation of an Alternative Treatment Technology 
(ATT) requires a standard, capping fill, pressurized drainfield or sand filter system for final treatment and 
dispersal.  Therefore, if a conventional drainfield or sand filter system cannot be installed on the property, an 
ATT cannot be used. 
 
 
RULE REQUIREMENTS 
 
Oregon Department of Environmental Quality Rules (DEQ) requires a minimum 4-foot separation between the 
bottom of a wastewater dispersal trench and the highest level a permanent water table may reach.  Drainfields 
must be installed a minimum of 12 inches into the ground.  Drainfields can only be installed therefore, where the 
water table does not rise closer than 5 feet from the ground surface.  This allows for the 4-foot separation from 
the bottom of the trench to the water.  [OAR 340-71-220(1)(b).  DEQ rules also require 24 inches of separation 
between the highest level reached by the water table and the bottom of a surface mounted sand filter system 
which is an alternative onsite system that provides high quality wastewater treatment [OAR 340-071-290(2)(b)]. 
In addition to the above it is important to meet minimum siting criteria to protect water resources and public 
health. A detailed hydrogeological study found that the aquifer is sensitive to loading, particularly in areas with 



   

very shallow groundwater, and contamination is accumulating within the aquifer.  
 
Oregon Onsite Wastewater Treatment system rules (OAR 340-071-0130(1)) state: 
Deschutes County Environmental Soils Division “may not authorize installation or use of a system that is likely 
to pollute public waters or create a public health hazard.  If, in the judgment of the agent, the minimum standards 
in this division will not adequately protect public waters or public health on a particular site, the agent must require 
a system to meet requirements that are protective.  This may include but is not limited to … using an alternative 
system.” 
 
Data and information produced during the La Pine National Decentralized Wastewater Demonstration Project 
shows that traditional onsite systems (standard, pressure distribution and sand filter systems) installed on 
individual sites pollute the groundwater under those sites to the extent that state groundwater quality and safe 
drinking water standards are exceeded.  Cumulative impacts of this pollution on individual sites include regional 
groundwater quality degradation and increased nutrient loading to rivers and streams of the region.  Additionally, 
extensive groundwater sampling and modeling conducted by the Oregon Department of Environmental 
Quality(DEQ) and the US Geological Survey has identified specific standards for onsite systems in south 
Deschutes County that will protect and improve groundwater quality both on individual sites and on a regional 
basis. 
 
REVIEW AVAILABLE 
 
Pursuant to Oregon Administrative rules (OAR 340-071). You may request a site evaluation report review if you 
believe this report to be in violation of the rules.  The Oregon DEQ conducts report reviews upon submission of 
the appropriate application materials including: a written request that includes all information you have received 
from Deschutes County, the reason the report is in error including the specific Oregon Administrative Rules that 
conflict with the report, and the application fee.  The DEQ will review the county’s report and visit the site to 
determine the report’s compliance with the appropriate rules. 
 
Also pursuant to this rule, you may request a variance from these rules.  The Oregon DEQ reviews variance 
requests upon application.  This is not an automatic variance.  You must provide technical justification that 
demonstrates your proposed system will operate over an extended period of time, will not degrade the 
environment, and will provide public health protection. 
 
An application, application fee, justification and exhibits, including this report, a land use compatibility statement 
and detailed plans of your proposed system are required for the application. Technical advice from a 
knowledgeable consultant is recommended.  A Variance Office from DEQ will review your application and the 
property and issue a written determination following an informational hearing. 
 
Deschutes County recognizes your right to a variance request.  This property, however, has severe limitations 
for onsite wastewater treatment as noted above.  Unless public health and environmental protection can be 
assured, a variance request cannot be supported by the Deschutes County Environmental Soil Division and will 
not likely be approved by DEQ. 
 
For further information regarding a report review for a variance request, please contact the Oregon Department 
of Environmental Quality at 471 NE Bellevue Dr., #110, Bend, OR  97701, phone 541-388-6146. 
 
If you have any questions, please do not hesitate to call this office at 541-388-6519. 
 
Sincerely, 
Environmental Soils Division 
 
 
 
 
Kevin Hesson 
Environmental Health Specialist Trainee 

           Kevin Hesson
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Appendix D. 

 

Water Well Reports 
 
  





WELL I.D. LABEL# L

START CARD #

Owner Well I.D.
First Name

Address
Zip

(1) LAND  OWNER

 New Well  Deepening

 Abandonment(complete 5a)

 Conversion

(3) DRILL METHOD
 Rotary Air  Rotary Mud  Cable  Auger  Cable Mud

 OtherReverse Rotary

(4) PROPOSED USE  Domestic  Community

 Industrial/ Commericial

 Irrigation

 Livestock  Dewatering

 StateCity

STATE OF OREGON
WATER SUPPLY WELL REPORT

(as required by ORS 537.545 & 537.765 and OAR 690-205-0210)

 Thermal  Injection  Other

(5) BORE HOLE CONSTRUCTION
Depth of Completed Well  ft.

Explosives used:  Yes  Type   Amount

SEAL
Material From To Amt

 Other
Backfill placed from  ft. to  ft.    Material

Filter pack from  ft. to  ft. Material

BORE HOLE

(Attach copy)

Dia From To

 Special Standard

(6) CASING/LINER
 Dia

Shoe  Inside  Outside Location of shoe(s)

From To Gauge Stl Plstc Wld ThrdCasing  Liner

(7) PERFORATIONS/SCREENS
Method

Type   Material
 Scrn/slot

widthToFrom
# of
slots

Tele/
pipe size

Casing/
Liner

 Dia

(8) WELL TESTS: Minimum testing time is 1 hour

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

Temperature °F  Lab analysis

 Water quality concerns?

 Yes

From
 Yes (describe below)

To Description

(9) LOCATION OF WELL (legal description)

Tax Lot

  Lot

Twp   Range  E/W WM

Sec  1/4  1/4

Lat ° ' " or   DMS or DD

Long ° ' " or   DMS or DD

County  N/S

of the

(10) STATIC WATER LEVEL

 WATER BEARING ZONES

From To Est Flow SWL(psi)SWL Date

(11) WELL LOG Ground Elevation

Material To

 CompletedDate Started

(unbonded) Water Well Constructor Certification
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon water supply well
construction standards.  Materials used and information reported above are true to
the best of my knowledge and belief.

License Number   Date

Signed

(bonded) Water Well Constructor Certification

ORIGINAL - WATER RESOURCES DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK
New exempt use wells must be submitted with a map and recording fee.

Depth water was first found

Temp casing From To

Screen
Dia

 Other

Tax Map Number

I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported  above.  All work
performed during this time is in compliance with Oregon water  supply well
construction standards.  This report is true to the best of my knowledge  and belief.

License Number   Date

Signed

Existing Well / Pre-Alteration
Completed Well

From

Company
 Last Name

 E D C B AMethodHow was seal placed:

Perf/
Screen

+

Date SWL(psi)

  By

Amount Units

sacks/
lbs

 Slot
length

 Perforations

 Screens

SWL(ft)

+

SWL(ft)

+

Size

Contact Info (optional)

Flowing Artesian?

(2a) PRE-ALTERATION
 Alteration (complete 2a & 10)

(2) TYPE OF WORK

To sacks/lbsAmtFromMaterial

(5a) ABANDONMENT USING UNHYDRATED BENTONITE
Proposed Amount

From

+

 Dia

TDS amount

 Casing:

 Seal:

ORIGINAL LOG #

Actual Amount
+ Yes

Street address of well Nearest address

Pump Bailer Air Flowing Artesian

Dry Hole?

Form Version:

ThrdWldPlstcStlGaugeTo

Calculated

Calculated

Page 1 of 3
150352

1060657

ART SHARKEY

16712 WINCHESTER
THREE RIVERS OR 97707

115.00

40

75.00

684/18/2023

4/13/2023 4/18/2023

2074 4/27/2023

1528 4/30/2023

64100DESC

4/30/2023

STEVE MATHERS (E-filed)

BRIAN STEWART (E-filed)

541-389-0743

52 ppm

6 1 113 .250

113

3
10
25
50
61
82
97
98
111
115

10
25
50
61
82
97
98
111

0
3

top soil
brown sand
grey clay
diatomite and sand
clay and fine black sand
diatomite and sand
clay and fine black sand
fractured bassalt
fine black sand
pumice

POURED

DESCHUTES 20.00 S 10.00 E

23 NE NE 100

43.83265758

-121.49068316

16712 WINCHESTER, THREE RIVERS, OR 97707

25 8 85 2.5

4/18/2023 75 115 50 68

10 0 20
6 20 115

Bentonite Chips 0 20 15 S
9.13



WATER SUPPLY WELL REPORT -
continuation page

(6) CASING/LINER

(7) PERFORATIONS/SCREENS

(8) WELL TESTS: Minimum testing time is 1 hour

(10) STATIC WATER LEVEL

ThrdWldPlstcStlGaugeToFrom+ DiaCasing Liner

Material ToFrom

Comments/Remarks

BORE HOLE
Dia From To

Water Quality Concerns

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

SEAL
Material From To Amt

sacks/
lbs

From To Description Amount Units

FILTER PACK
From To Material Size

SWL(ft)

+

SWL(psi)Est FlowToFromSWL Date

(11) WELL LOG

(5) BORE HOLE CONSTRUCTION

(2a) PRE-ALTERATION

Perf/
Screen

Casing/
Liner

Screen
Dia From To

 Scrn/slot
width

 Slot
length

# of
slots

Tele/
pipe size

From

+ Dia ThrdWldPlstcStlGaugeTo

WELL I.D. LABEL# L

START CARD #

ORIGINAL LOG #

To sacks/lbsAmtFromMaterial

Calculated

Calculated

Calculated

Calculated

Neal Wright and Jesse Mack where helpers on this well.

150352

1060657

4/30/2023

64100DESC
Page 2 of 3



Map of Hole

64100DESC

4/30/2023

WATER SUPPLY WELL REPORT - Map with location
identified must be attached and shall include an approximate
scale and north arrow

Page 3 of 3



DESC 56162



WELL I.D. LABEL# L

START CARD #

Owner Well I.D.
First Name

Address
Zip

(1) LAND  OWNER

 New Well  Deepening

 Abandonment(complete 5a)

 Conversion

(3) DRILL METHOD
 Rotary Air  Rotary Mud  Cable  Auger  Cable Mud

 OtherReverse Rotary

(4) PROPOSED USE  Domestic  Community

 Industrial/ Commericial

 Irrigation

 Livestock  Dewatering

 StateCity

STATE OF OREGON
WATER SUPPLY WELL REPORT

(as required by ORS 537.545 & 537.765 and OAR 690-205-0210)

 Thermal  Injection  Other

(5) BORE HOLE CONSTRUCTION
Depth of Completed Well  ft.

Explosives used:  Yes  Type   Amount

SEAL
Material From To Amt

 Other
Backfill placed from  ft. to  ft.    Material

Filter pack from  ft. to  ft. Material

BORE HOLE

(Attach copy)

Dia From To

 Special Standard

(6) CASING/LINER
 Dia

Shoe  Inside  Outside Location of shoe(s)

From To Gauge Stl Plstc Wld ThrdCasing  Liner

(7) PERFORATIONS/SCREENS
Method

Type   Material
 Scrn/slot

widthToFrom
# of
slots

Tele/
pipe size

Casing/
Liner

 Dia

(8) WELL TESTS: Minimum testing time is 1 hour

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

Temperature °F  Lab analysis

 Water quality concerns?

Yes

From
Yes (describe below)

To Description

(9) LOCATION OF WELL (legal description)

Tax Lot

  Lot

Twp   Range  E/W WM

Sec  1/4  1/4

Lat ° ' " or   DMS or DD

Long ° ' " or   DMS or DD

County N/S

of the

(10) STATIC WATER LEVEL

 WATER BEARING ZONES

From To Est Flow SWL(psi)SWL Date

(11) WELL LOG Ground Elevation

Material To

 CompletedDate Started

(unbonded) Water Well Constructor Certification
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon water supply well
construction standards.  Materials used and information reported above are true to
the best of my knowledge and belief.

License Number   Date

Signed

(bonded) Water Well Constructor Certification

ORIGINAL - WATER RESOURCES DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK
New exempt use wells must be submitted with a map and recording fee.

Depth water was first found

Temp casing From To

Screen
Dia

 Other

Tax Map Number

I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported  above.  All work
performed during this time is in compliance with Oregon water  supply well
construction standards.  This report is true to the best of my knowledge  and belief.

License Number   Date

Signed

Existing Well / Pre-Alteration
Completed Well

From

Company
 Last Name

 E D C B AMethodHow was seal placed:

Perf/
Screen

+

Date SWL(psi)

  By

Amount Units

sacks/
lbs

 Slot
length

 Perforations

 Screens

SWL(ft)

+

SWL(ft)

+

Size

Contact Info (optional)

Flowing Artesian?

(2a) PRE-ALTERATION
 Alteration (complete 2a & 10)

(2) TYPE OF WORK

To sacks/lbsAmtFromMaterial

(5a) ABANDONMENT USING UNHYDRATED BENTONITE
Proposed Amount

From

+

 Dia

TDS amount

 Casing:

 Seal:

ORIGINAL LOG #

Actual Amount
+ Yes

Street address of well Nearest address

Pump Bailer Air Flowing Artesian

Dry Hole?

Form Version:

ThrdWldPlstcStlGaugeTo

Calculated

Calculated

Page 1 of 3
150351

1060483

ART SHARKEY

16712 WINCHESTER
THREE RIVERS OR 97707

105.00

3/27/2023 4/11/2023

2074 4/27/2023

1528 4/30/2023

64099DESC

4/30/2023

STEVE MATHERS (E-filed)

BRIAN STEWART (E-filed)

541-389-0743

6 1 100 .250

5 1 105 .188

100

2
5
70
75
100
105

5
70
75
100

0
2

top soil
medium brown sand
 fractured bassalt
cinders and fine black sand
fractured bassalt
clay and fine black sand

POURED

DESCHUTES 20.00 S 10.00 E

23 NE NE 100

43.83395392

-121.49103721

16712 WINCHESTER, THREE RIVERS, OR 97707

10 0 80
8 80 100

1051006

Bentonite Chips 0 30 32 S
13.69

30' 80' sand

Amended 8/31/2023



WATER SUPPLY WELL REPORT -
continuation page

(6) CASING/LINER

(7) PERFORATIONS/SCREENS

(8) WELL TESTS: Minimum testing time is 1 hour

(10) STATIC WATER LEVEL

ThrdWldPlstcStlGaugeToFrom+ DiaCasing Liner

Material ToFrom

Comments/Remarks

BORE HOLE
Dia From To

Water Quality Concerns

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

SEAL
Material From To Amt

sacks/
lbs

From To Description Amount Units

FILTER PACK
From To Material Size

SWL(ft)

+

SWL(psi)Est FlowToFromSWL Date

(11) WELL LOG

(5) BORE HOLE CONSTRUCTION

(2a) PRE-ALTERATION

Perf/
Screen

Casing/
Liner

Screen
Dia From To

 Scrn/slot
width

 Slot
length

# of
slots

Tele/
pipe size

From

+ Dia ThrdWldPlstcStlGaugeTo

WELL I.D. LABEL# L

START CARD #

ORIGINAL LOG #

To sacks/lbsAmtFromMaterial

Calculated

Calculated

Calculated

Calculated

Neal wright was the helper on this well

150351

1060483

4/30/2023

64099DESC
Page 2 of 3



Map of Hole

64099DESC

4/30/2023

WATER SUPPLY WELL REPORT - Map with location
identified must be attached and shall include an approximate
scale and north arrow

Page 3 of 3





WELL I.D. LABEL# L

START CARD #

Owner Well I.D.
First Name

Address
Zip

(1) LAND  OWNER

 New Well  Deepening

 Abandonment(complete 5a)

 Conversion

(3) DRILL METHOD
 Rotary Air  Rotary Mud  Cable  Auger  Cable Mud

 OtherReverse Rotary

(4) PROPOSED USE  Domestic  Community

 Industrial/ Commericial

 Irrigation

 Livestock  Dewatering

 StateCity

STATE OF OREGON
WATER SUPPLY WELL REPORT
(as required by ORS 537.765 & OAR 690-205-0210)

 Thermal  Injection  Other

(5) BORE HOLE CONSTRUCTION
Depth of Completed Well  ft.

Explosives used:  Yes  Type   Amount

SEAL
Material From To Amt

 Other
Backfill placed from  ft. to  ft.    Material

Filter pack from  ft. to  ft. Material

BORE HOLE

(Attach copy)

Dia From To

 Special Standard

(6) CASING/LINER
 Dia

Shoe  Inside  Outside Location of shoe(s)

From To Gauge Stl Plstc Wld ThrdCasing  Liner

(7) PERFORATIONS/SCREENS
Method

Type   Material
 Scrn/slot

widthToFrom
# of
slots

Tele/
pipe size

Casing/
Liner

 Dia

(8) WELL TESTS: Minimum testing time is 1 hour

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

Temperature °F  Lab analysis

 Water quality concerns?

 Yes

From
 Yes (describe below)

To Description

(9) LOCATION OF WELL (legal description)

Tax Lot

  Lot

Twp   Range  E/W WM

Sec  1/4  1/4

Lat ° ' " or   DMS or DD

Long ° ' " or   DMS or DD

County  N/S

of the

(10) STATIC WATER LEVEL

 WATER BEARING ZONES

From To Est Flow SWL(psi)SWL Date

(11) WELL LOG Ground Elevation

Material To

 CompletedDate Started

(unbonded) Water Well Constructor Certification
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon water supply well
construction standards.  Materials used and information reported above are true to
the best of my knowledge and belief.

License Number   Date

Signed

(bonded) Water Well Constructor Certification

ORIGINAL - WATER RESOURCES DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK

Depth water was first found

Temp casing From To

Screen
Dia

 Other

Tax Map Number

I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported  above.  All work
performed during this time is in compliance with Oregon water  supply well
construction standards.  This report is true to the best of my knowledge  and belief.

License Number   Date

Signed

Existing Well / Pre-Alteration
Completed Well

From

Company
 Last Name

 E D C B AMethodHow was seal placed:

Perf/
Screen

+

Date SWL(psi)

  By

Amount Units

sacks/
lbs

 Slot
length

 Perforations

 Screens

SWL(ft)

+

SWL(ft)

+

Size

Contact Info (optional)

Flowing Artesian?

(2a) PRE-ALTERATION
 Alteration (complete 2a & 10)

(2) TYPE OF WORK

To sacks/lbsAmtFromMaterial

(5a) ABANDONMENT USING UNHYDRATED BENTONITE
Proposed Amount

From

+

 Dia

TDS amount

 Casing:

 Seal:

ORIGINAL LOG #

Actual Amount
+ Yes

Street address of well Nearest address

Pump Bailer Air Flowing Artesian

Dry Hole?

Form Version:

ThrdWldPlstcStlGaugeTo

Calculated

Calculated

Page 1 of 1
128037

1036469

JANE DEVLIN

64506 DANIEL CT
BEND OR 97701

52.00

46

30.00

149/27/2017

9/26/2017 9/27/2017

1966 10/17/2017

61044DESC

10/17/2017

PAUL POCHATKO (E-filed)
541-536-4596

5 ppm

6 1 19 250

5 2 52 188

Perf Liner 5 35 40 .02 4 10

TORCH

5
12
35
52

12
35

0
5

PUMMICE
BROWN SAND
BROWN SAND/LAVA
LAVA ROCK

POUR

DESCHUTES 20.00 S 10.00 E

23 NE NE 103

16730 WINCHESTER DR

65 50 1
22 4 40 2

9/27/2017 30 52 65 14

10 0 19
6 19 52

Bentonite Chips 0 19 11 S
8.67



DESC 57528









 

 

 

 

Appendix E. 

 

Carbon-Enhancement and 

Lysimeter Installation, 

 and Sampling Instructions 
 
  



 

©2023 Brian Rabe, Elkhorn Consulting LLC. All rights reserved.  Doc: BSF+C Installation 

Guide.docx ©2021 

14833 Goodrich Creek Lane 

Baker City, OR 97814 • 503-881-1604 
elkhornconsultingllc@gmail.com 

 ELKHORN CONSULTING LLC 

 Carbon Enhanced Bottomless Sand Filter 

Media and Lysimeter Installation Guide 
 

• Remove duff and surface soil layer (typically 6 inches) to provide an infiltrative surface free 
of roots. 

 

• Construct a frame using 2x4’s (top and bottom sills with 2x4 studs no more than 4 feet apart) 
tall enough to extend from the bottom of the carbon-enhanced layer to the top of the 
distribution media layer (typically 5 feet). 

 

• Install ¾-inch plywood on the interior of the framing to provide a smooth interior surface. 

• Line the interior sidewall surfaces with plastic sheeting from the bottom up to the top of 
the underdrain media (typically 30 inches). 

 

• When installing sampling devices (trough lysimeters), carefully mark the location of the 
orifice positions on each side of the box (typically 24 inches on center beginning 18 inches in 
from each end). 

 

• Also mark the target elevations for each layer on the walls. 

• Remove enough soil from a 4-inch wide strip (trough) across the bottom aligned with a row 
of orifices (typically the 4th row from either end). 

 

• With an auger or a tile spade, dig a hole at one end of the trough large enough and deep enough 
to set the vertical part of the lysimeter against the wall. 

 

• Fine-grade the placement of the body of the lysimeter with the horizontal fitting of the sanitary 
tee aligned with the trough. 

 

• Bed the half pipe with a slight slope (no more than 1 inch in 10 feet) toward the body of 
the lysimeter. 

 

• Glue one end of the half pipe into the coupler extending from the sanitary tee with a cap glued 
at the opposite end. 

 

• Place about a one-half inch of underdrain media (pea gravel) in the bottom of the trough 
with enough ramped up inside the sanitary tee to cover the drilled holes in the debris cap. 

 

• Backfill around the lysimeter with pea gravel to provide drainage from the self-emptying port. 

• Secure the body of the lysimeter to the wall with a metal strap or other device to stabilize it 
during the placement of the various layers of media. 

 

• Thoroughly mix the wood (50:50 blend of playground chips and sawdust) with the medium 
sand with 3 parts sand to 1 part wood and place in 7-inch lifts inside the box. 

 

• Use a walk-behind plate compactor to make a single pass over each lift to compress the blend. 
This is meant to limit pore size and volume to slow the flow rate and limit the diffusion of 
oxygen into this layer in order to improve denitrification and limit future settling. 

 

• After the final lift of carbon-enhanced media is installed, install the second lysimeter in a 
similar fashion as the first with the trough installed in the underdrain media layer. 

 

• The rest of the sand filter will be constructed in a customary fashion. 
  



 

©2023 Brian Rabe, Elkhorn Consulting LLC. All rights reserved.  Doc: BSF+C Installation 

Guide.docx ©2021 

14833 Goodrich Creek Lane 

Baker City, OR 97814 • 503-881-1604 
elkhornconsultingllc@gmail.com 

 ELKHORN CONSULTING LLC 

 Carbon Enhanced Bottomless Sand Filter 

Lysimeter Sampling Guide 
 

• Label all sample bottles in advance. 

• Loosen the square nut plug on each lysimeter. 

•  Remove the plug from the deeper lysimeter (carbon-enhanced layer) and shine a 
flashlight down the pipe to confirm the presence of filtrate. 

• Use a bailer (disposable or cleaned) on a string to collect sample from the body of 
the lysimeter. 

 

• Transfer sample into sample bottles. 

• Repeat as necessary until all bottles are filled. 
 

• Secure the caps on each bottle and place them immediately in a cooler with 

ice.  

• Replace the square nut plug. 

• Repeat this process for the shallower lysimeter (medium sand layer). 
 

• If funding allows, collect a treated effluent sample from the discharge chamber of 
the AdvanTex unit. 

 

• Deliver samples to the laboratory (nitrate-nitrogen samples need to be analyzed within 
48 hours of sample collection). 

 



 

 

 

 

Appendix F. 

 

Directions to Site, List of Names and 

Addresses for Neighboring Property Owners 
 
 



 

 

 

  



Adjacent Parcels Property Owners 
 

16745 Winchester Drive, Bend, Oregon  
(T20S, R10E, Section 23A, Tax Lot 400, 5.18 acres 

 
 
 Tax Lot 400  EJ Enterprises 

22307 SE Sharon Dr 
Damascus, OR 97089 

      
A. Tax Lot 100  Sharkey, Arthur E & Rebecca S 

16712 Winchester Dr 
Bend, OR 97707 

 
B. Tax Lot 103  Jane V Devlin Revocable Trust 

PO Box 3713 
Bend, OR 97701 

 
C. Tax Lot 101  Hartley Family Trust 

PO Box 4743 
Sunriver, OR 97707 
 

D. Tax Lot 300  Piva, Shauntae et al 
5121 W Cove St 
Garden City, ID 83714 

 
E. Tax Lot 800  Phillips, Timothy R & Sherrie Sue 

PO Box 4712 
Sunriver, OR 97707 
 

F. Tax Lot 700  Stead Family Trust 
PO Box 3957 
Sunriver, OR 97707 
 

G. Tax Lot 600  Olsen Trust 
239 El Cajon Way 
Los Gatos, CA 95032 
 

H. Tax Lot 500  Van Der Nat Family Trust 
PO Box 2257 
Bend, OR 97707 

  

* 



 

* 
 

A 

 
B 
 

C 
 

D 
 

E 
 

F 
 

G 

H 
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