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This technical memorandum presents observations and findings associated with the development of 
a water infrastructure assessment for the Moon Pit site. The purpose of this memorandum is to 
compile and present current available information to assist in the investigative effort associated with 
initial future landfill facility operations water supply infrastructure planning at the Moon Pit site. 

Anticipated Future Water Needs 
A key component of the water infrastructure assessment is to understand anticipated future landfill 
water supply requirements/needs. For context, monthly volumes of water used for only landfill site 
operations at the Knott Landfill during 2020 was reviewed. Water use for the new landfill will initially 
be smaller, but will grow over time, and are anticipated to be similar to the Knott Land fill uses. 

Table 1. Knott Landfill Water Use-2020 

Month 
Volume Used 
(Cubic Feet) 

Volume Used 
(Gallons) 

Max Exempt Well 
Production 
(Gallons) Days in Month 

Average Volume 
Used (Gallons per 

Day) 

January 0 0    155,000 31  -    

February 15,500 115,940 140,000 28 4,141 

March 40,700 304,436 155,000 31 9,821 

April 62,240 465,555 150,000 30 15,519 

May 139,200 1,041,216 155,000 31 33,588 

June 112,400 840,752 150,000 30 28,025 

July 187,100 1,399,508 155,000 31 45,145 

August 178,500 1,335,180 155,000 31 43,070 

September 104,400 780,912 150,000 30 26,030 

October 57,900 433,092 155,000 31 13,971 

November 5,200 38,896 150,000 30 1,297 

December 15,800 118,184 155,000 31 3,812 

Total 918,940 6,873,671 1,825,000   
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The 2020 Knott Landfill water use record indicates that water usage is much higher in the summer 
months particularly during July and August. 

For reference, the typical water right agriculture irrigation use period is March through October. In 
general, under Oregon law, a water right permit must be obtained before using water from any well. 
However, there are exempt uses to this requirement that includes single industrial or commercial 
purposes not exceeding 5,000 gallons per day. 

The maximum exempt volume of water that can be produced from a well under this exemption for 
each month is presented on the 2020 use table. This maximum exempt use would be exceeded from 
March through October. The 2020 use table indicates that the total volume of water used during 
2020 was 5 million gallons more than the maximum industrial or commercial groundwater exempt 
use volume. This indicates a water right permit will be needed to meet anticipated future landfill 
operation water requirements if an on-site well is used to meet that need. 

Based on 2020 water volume use, it is anticipated that a future landfill facility operation will need 
more than 45,000 gallons a day (gpd) for Maximum Month Average Day Demand. For future landfill 
facility planning purposes, the following water infrastructure estimates are provided: 

 Annual duty of 21.5 acre-feet. This is based on an annual use of 7.0 million gallons. 

 Maximum Daily Demand (MDD) of 100,000 gpd. This is based on an assumed maximum use 
of 50,000 gpd times a peak factor of 2. 

 Production rate of 208 gpm to obtain MDD during an 8-hour facility daily operation schedule. 
This is based on MDD of 100,000 gpd times (24 hr/8 hr)/1440. 

 Water storage of 200,000 gallons. This is based on consideration of a well or water system 
repair requiring up to 2 days to complete [MDD x 2 days = 200,000 gallons]. Also, for 
consideration is a fire flow needs of 60,000 gpm (1,000 gpm for a 60-minute duration 
equals [per OFC Table B105.1(1)]).  

The 208 gpm production rate along with the identified annual duty and year around usage should be 
considered as objectives for well performance and water right for the future landfill facility. 

Water Supply Wells  
There are two water supply wells located on the Moon Pit site. These wells are known as Well A 
(DESC 5750) and Well B (DESC 9126). Prior research suggested a third well, the Horse Ridge Pit 
Well (DESC 56052), was located on the Moon Pit site. Site inspection determined that this well is not 
located on the Moon Pit site and had been mislocated. The following presents summary information 
for the two Moon Pit site wells. 

 

Well A was installed in 1986, is currently not in use, and the pump currently in the well is understood 
to be inoperable. Well B was installed in 1994 and is currently used primarily for onsite dust 

Well Report
Owner (Well) 

Named
Complete Date First Water Static WL Well Depth Well Test Completion type Well Location Comments

DESC 5750
Eugene Moon 

(Well A)
12/20/1986

920 ?        
[top of 

identified 
WB zone]

850 931
10 gpm, nl ft dd, 

1 Hr
open hole. WB 
zone 920-931.

Sec 2, 26300 Hwy 20. Well is located near SW 
corner, west side of site property boundary. This 
well is ~186 ft from DESC 9126.

DESC 9126
Hooker Creek 
Ranch (Well B)

2/14/1994 890 852 1135
50 gpm, 0 ft dd, 

1 Hrs
perfs 870-970; 

1095-1135

Sec 2 NESE. Well is located near SW corner, west 
side of site property boundary. This well is ~186 ft 
from DESC 5750. Ground surface at DESC 9126 is ~5 
ft higher than at DESC 5750.
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suppression. Well B is understood to be currently capable of producing 1,000 gpm. Well logs and 
photos of Well A and Well B are presented in Attachment A. 

The two wells are located approximately 186 feet apart with Well A located north of Well B. Both 
wells are situated adjacent to the site’s entrance road as shown on Figure 1. Ground elevation at 
Well B is approximately 3,600 feet. The ground elevation at Well A is approximately five feet lower. 
The depth of Well A is 931 feet below ground surface (bgs). Well B is 204 feet deeper extending 
down to 1135 ft bgs. The static water level reported for Well A following completion was 850 feet; an 
elevation of approximately 2,745 feet. The static water level reported for Well B, drilled eight years 
later is 852 feet; an elevation of approximately 2,748 feet. These are the only known water level 
measurements for the two wells.  

Water Rights 
Water right permit G-12860 is appurtenant to the Moon site property. The following identifies 
specifics associated with this water right. 

 Permit application G-13686 was received by OWRD on 5/16/1994. 

 Permit issued to: Howard M Day. Permit G-12860 was issued/signed on 10/10/96. 

 Date of Priority: 5/16/1994. 

 Water source: One well located 1450 ft north and 600 ft west from SW corner, Section 2 of 
T19S/R14E. The well is identified as DESC 9126 (Well B) completed 2/14/1994, owner 
Hooker Creek Ranch. 

 Identified purpose of use: Industrial use (dust control and gravel washing). 

 Maximum rate of use: 1.09 cfs [704,485 gpd] being; 0.27 cfs [174,505 gpd] for dust control 
and 0.82 cfs [529,978 gpd] for gravel washing. 

 Period of use: year round. 

 Place of use: Fully covers area of proposed landfill facility footprint including all of 
T19S/R14E Sec 12. 

 Source of water: One well in Dry River Basin. 

Attachment B includes a copy of Permit G-12860, an associated permit use map completed on 
9/21/2000, and images from OWRD’s water rights information query for the permit. 

There is another water right approximately 3.5 miles south of the Moon Pit site, issued to 
4-R Equipment (water right permit G-16243) with a maximum rate of 1.0 cfs and annual duty of 
6.0 acre-feet. This permit is identified to be located at T19S/R15E Sec 30 SESW. It appears that 
DESC 56052 (4 R Equipment) is the well associated with this right. However, the location reported 
on DESC 56052 is T19S/R14E Sec 2 TL 700, which places it on the Moon Pit site. This well does not 
exist on the Moon Pit site; the reported location information is erroneous. Permit G-16423 includes a 
4.2 acre-feet mitigation requirement in the General Zone of Impact that was satisfied with 4.2 
mitigation credits from Mitigation Project MP-27 (Transfer T-9824). OWRD records indicate that this 
water right has not been certified. This water right had an extension final order issued allowing a 
completion date of October 1, 2022. It is not known if this water right has been developed. 
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Findings and Comments 
The maximum use rate for water right permit G-12860 associated with Well B is significantly greater 
than anticipated future landfill operation water requirements/needs. The identified dust control 
usage rate of 0.27 cfs (174,240 gpd) alone is greater than the anticipated future landfill operations 
water requirements/needs. Identified use period is year around and use area encompasses the full 
area of the proposed landfill operations area. However, it is understood that water right permit 
G-12860 would not be included in a property transfer agreement. 

Examination of OWRD’s groundwater information system mapping tool indicates the following 
regarding the Moon Pit site: 

 The Moon Pit site is in a groundwater restricted area identified as groundwater mitigation. 
The tool also indicates the site is located inside the Deschutes Groundwater Study Area; 
groundwater mitigation 

 The Moon Pit site is in the Deschutes mitigation zones of impact; Crooked River. 

 OWRD required mitigation in the General Zone of Impact for nearby water rights permits 
G-16873 and G-16243, although they are also located within the localized Crooked River 
Zone of Impact. 

 The Moon Pit site area is also identified as yield limited under concern rating. 

Comments with respect to water infrastructure assessment at the Moon Pit site: 

 The Moon Pit site is located inside the Deschutes Groundwater Study area and the General 
Zone of Impact Area. As a water right already exists and is appurtenant to the Moon Pit site 
property, groundwater mitigation would not be required if all or a portion of water right permit 
G-12860 is retained. Under this scenario, use of the existing water right might be slightly 
modified to reflect future landfill operation usage, but it is assumed the point of use, rate, 
period of use, and place of use would not need to be modified, which are critical components 
related to groundwater mitigation. It is understood that Well B can produce water 
volumes/rates as allowed by the water right permit. 

 Well B is the point of use for water right permit G-12860. According to well report DESC 
9126, Well B can produce 50 gpm with no drawdown. Recent inspection of Well B indicates 
the well is currently capable of producing 1,000 gpm. It is understood that Well B is 
producing water from the regional aquifer. 

 Permit G-12860 states that before water use begins a meter shall be installed and 
maintained. It is understood that no functioning meter has been installed, which is not 
compliant with permit conditions. 

 Permit G-12860 states that “Complete application of the water to the use shall be made on 
or before October 1, 1993.”. It is noted that a claim of beneficial use map for application  
G-13686/ permit G-12860 was completed on 9/21/00. Based on this information it is 
assumed that this use requirement has been met.  

 Water right permit G-16243 (4R Equipment) and permit G-16873 (Gun Club) both had 
General Zone mitigation requirements that were roughly 60% to 70% of their annual duty and 
mitigated with general zone mitigation credits. These two nearby water rights examples 
suggest the possibility that a new ground water permit could likely be mitigated with General 
Zone credits and that the mitigation requirement might be less than the estimated 
21.5 acre-feet annual duty, depending on OWRD’s estimation of consumptive use for the 
proposed type of use. 
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 If a new water right permit is needed it will be complicated by the understanding that there is 
no knowledge of mitigation credits specific to the Crooked River Zone of Impact. If OWRD 
considers the Moon Pit site to be part of the General Zone of Impact, General Zone 
temporary mitigation rights may be a viable short-term option with an understood cost of 
around $3,300 per year. In this case, General Zone permanent mitigation credits could also 
be a possible long-term option at around $200,000 to $250,000. More coordination with 
OWRD and mitigation credit holders would be needed to confirm the viability, availability, and 
cost of General Zone credits if the County were to pursue them. 

For the purposes of comparative cost evaluation, the estimated costs for water infrastructure 
upgrades are: 

Water Rights $215,000 (21.5 ac-ft mitigation requirement at $10k per credit) 

Well improvements $100,000 (electrical connection, controls, new pump, wellhouse 
upgrades) 

Water Storage Tank $400,000 (200,000 gallon capacity, epoxy-coated bolted steel, at grade) 

Site Water Piping $50,000 (assuming 400 LF at $125/LF) 

ESTIMATE TOTAL = $765,000 (Class V estimate range: $332,500 to $1,330,000) 

 

FIGURES 

ATTACHMENTS 

A Well Logs and Photographs 
B Water Rights Information 
 
 
 
  



Technical Memorandum 

Deschutes County  553-2509-011 
Water Infrastructure Assessment Information and 
Observations – Moon Pit 

6 January 26, 2024 
 

 

Figures 
 

 

 
 
  



9126

5750

Date: 12/11/2023
Sources: Parametrix, ESRI
PCS: NAD 1983 HARN StatePlane Oregon North FIPS 3601 Feet Intl
Disclaimer: This product is for informational purposes and may not have
been prepared for, or be suitable for legal, engineering, or surveying
purposes.

Figure 1 - Moon Pit Site
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Photo 1. Well B (DESC 5750). 

 

 
Photo 2. Well B (DESC 5750) and adjacent pump house structure. 
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Photo 3. Well B (DESC 9126). 

 

 
Photo 4. Well B (DESC 9126 pump house structure. 
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Attachment B 
Water Rights Information 
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This technical memorandum presents observations and findings associated with the development of 
a water infrastructure assessment for the Roth East site. The purpose of this memorandum is to 
compile and present current available information to assist in the investigative effort associated with 
initial future landfill facility operations water supply infrastructure planning at the Roth East site. 

Anticipated Future Water Needs 
A key component of the water infrastructure assessment is to understand anticipated future landfill 
water supply requirements/needs. For context, monthly volumes of water used for only landfill site 
operations at the Knott Landfill during 2020 was reviewed. Water use for the new landfill will initially 
be smaller, but will grow over time, and are anticipated to be similar to the Knott Land fill uses. 

Table 1. Knott Landfill Water Use – 2020 

Month 
Volume Used 
(Cubic Feet) 

Volume Used 
(Gallons) 

Max Exempt Well 
Production 
(Gallons) Days in Month 

Average Volume 
Used (Gallons per 

Day) 

January 0 0    155,000 31  -    

February 15,500 115,940 140,000 28 4,141 

March 40,700 304,436 155,000 31 9,821 

April 62,240 465,555 150,000 30 15,519 

May 139,200 1,041,216 155,000 31 33,588 

June 112,400 840,752 150,000 30 28,025 

July 187,100 1,399,508 155,000 31 45,145 

August 178,500 1,335,180 155,000 31 43,070 

September 104,400 780,912 150,000 30 26,030 

October 57,900 433,092 155,000 31 13,971 

November 5,200 38,896 150,000 30 1,297 

December 15,800 118,184 155,000 31 3,812 

Total 918,940 6,873,671 1,825,000   
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The 2020 Knott Landfill water use record indicates that water usage is much higher in the summer 
months particularly during July and August.  

For reference, the typical water right agriculture irrigation use period is March through October. In 
general, under Oregon law, a water right permit must be obtained before using water from any well. 
However, there are exempt uses to this requirement that includes single industrial or commercial 
purposes not exceeding 5,000 gallons per day.  

The maximum exempt volume of water that can be produced from a well under this exemption for 
each month is presented on the 2020 use table. This maximum exempt use would be exceeded from 
March through October. The 2020 use table indicates that the total volume of water used during 
2020 was 5 million gallons more than the maximum industrial or commercial groundwater exempt 
use volume. This indicates a water right permit will be needed to meet anticipated future landfill 
operation water requirements if an on-site well is used to meet that need. 

Based on 2020 water volume use, it is anticipated that a future landfill facility operation will need 
more than 45,000 gallons a day (gpd) for Maximum Month Average Day Demand. For future landfill 
facility planning purposes, the following water infrastructure estimates are provided: 

 Annual duty of 21.5 acre-feet. This is based on an annual use of 7.0 million gallons. 

 Maximum Daily Demand (MDD) of 100,000 gpd. This is based on an assumed maximum use 
of 50,000 gpd times a peak factor of 2. 

 Production rate of 208 gpm to obtain MDD during an 8-hour facility daily operation schedule. 
This is based on MDD of 100,000 gpd times (24 hr/8 hr)/1440. 

 Water storage of 200,000 gallons. This is based on consideration of a well or water system 
repair requiring up to 2 days to complete [MDD x 2 days = 200,000 gallons]. Also, for 
consideration is a fire flow needs of 60,000 gallons (1,000 gpm for a 60-minute duration 
equals [per OFC Table B105.1(1)]).  

The 208 gpm production rate along with the identified annual duty and year around usage should be 
considered as objectives for well performance and water right for the future landfill facility. 

Water Supply Wells 
There is one existing well identified on the Roth East site. It is referred to as the Powell Well (a.k.a, 
the Deep Well, OWRD well log number DESC 194) and is located on Tax Lot 2015000000301, 
approximately 1.1 miles southeast of the proposed landfill development area.  

Based on review of well report records, several other wells have been identified in the area of the 
Roth East landfill development area. With exception of the Powell Well (DESC 194), the location of 
these wells has not been field verified, and therefore there is uncertainty to their actual location. The 
following table summarizes well logs within two miles of the Roth site (Source OWRD WRIS). These 
wells are shown on Figure 1. 
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Well reports for the above wells are presented in Attachment A.  

Per OWRD data, the Haley wells (DESC 6478 and DESC 6479) are identified as being located just to 
the east (on adjacent tax lot) 2015000000101) of the Roth East site. Both wells appear to have 
been abandoned due to either lack of water or caving (see DESC 50804 and DESC 50803).  

The location of the Vogt (DESC 6477) well appears to be located somewhere northeast of the Roth 
East site on adjacent tax lot 2015000000101 east of the Roth TL 2015000000301. It may be 
located near the McGee well (DESC 58094), which also appears to be on TL 2015000000101. 
Status of the Vogt well is unknown. The McGee well appears to be located approximately 1.5 miles 
east the Roth East site and associated with structures near Newt Morris Road. TL 2015000000101 
tax lot information on Deschutes County DIAL includes the name Doug Magee.  

Another well of interest near the Roth site is DESC 1371 (Behee welll). This well is reportedly located 
near the Millican store. This well is also referred to locally as the Branovic well and reportedly is used 
as a water haul source. The well appears to be located approximately 515 feet south of the store 
and located on TL 1915000001500, which includes the store. Tax lot records indicate TL 1500 
belongs to the estate of Leonard Peverieri. Well DESC 1371 is shallower and reportedly has lower 
water production than Deep Well DESC 194. 

Well Report Owner Named Work Type Primary Use Complete Date First Water Static WL Well Depth Well Test Completion type Well Location Comments

DESC 194
Lloyd Powell        
(the deep well)

new stock 8/6/1990 970 970 995
50 gpm, 0 dd, 1 

hr
open hole

Sec14 NW1/4SW1/4. Pine Mtn Observatory. Well 
appears to be located ~2,700 ft south of site property 
boundary. Lat 48.84, Long -120.91.

DESC 6478 Hersel Haley #1 new domestic 11/15/1969 0 750
0 gpm, 0 ft dd, 

1 hr
open hole

Well somewhere in E 1/2 Sec 12. DESC 50804 indicates 
well is located 20S/R15E Sec 12 NE/NE on TL 1000 w/ 
Sand Springs Rd address of well. This road runs south of 
Pine Mtn. The E 1/2 of Sec is also TL 1000.

DESC 6479 Hersel Haley #2 new domestic 11/19/1969 nl 450 655
12 gpm, 150 ft 

dd, 1 hr
open hole

Well somewhere in E 1/2 Sec 12. DESC 50803 also 
indicates well is located 20S/R15E Sec 12 NE/NE on TL 
1000 w/ Sand Springs Rd address of well. 

DESC 50804
Hersel Haley                
(well #1)

alteration 
(recondition of 
well #1; DESC 

6478)

domestic 3/25/1997 nl nl 630 no water found nl

Stated well location NE 1/4, NE 1/4 Sec 12 on TL 1000. 
There are no visible structures on TL 1000. There are 
structures on SWSW of Sec 6 TL 1203 however this 
appears to be a OR water utilities property.

DESC 50803
Hersel Haley               
(well #2)

alteration 
(recondition of 
well #2; DESC 

6479)

domestic 3/25/1997 nl nl
see log 

comment
nl nl

Stated well location NE 1/4, NE 1/4 Sec 12 on TL 1000. 
See notes for DESC 50804. Well reportedly located 
near Sand Springs Road.

DESC 6477 Jack Vogt
Alteration 
(recondition 
old well)

domestic 9/1/1972 nl 485
495 original 
understood 

depth

3 gpm, 0 ft dd, 
1 hr

nl

Sec 1 SW1/4NW1/4. Based on location descrip this well 
appears to be located just east of Sec1 west line mid of 
Sec 1 ~3,100 ft east of site property boundary. There 
are no structures here.

DESC 58094 Doug McGee new domestic 6/27/2007 499 480 570
15+ gpm, 0 dd, 

1 hr
perfs 524-544

Sec 1 TL 101.Structures located west side of Newt 
Morris Rd/Fox Trail Butte Rd. TL name same as well 
log. ~1.5 miles east of Roth work site area.

DESC 6483 Max Mills
re-recorded 
old existing 

well
domestic prior to 1935 nl 10 ?? 507 nl nl

T20R16 Sec 6 SESE. DESC 54733 appears to be 
deepening of this well.

DESC 62152 Mark&Ann Mallot new dom/livestock 7/9/2020 460 480 630 10 gpm, nl, 1 hr perf 570-590
Sec 6 TL 1000, nearest address 27201 Hwy 20 (correct 
address is 29201 hwy 20) Same location as DESC 52142

DESC 52142 Larry Waugman new (#1) test hole/irr 1/16/1999 465 435 610 20+ gpm, 0 dd, 1 perf 425-505
Sec 6. WRD GW site info shows well location same as 
DESC 62152, correct address

DESC 54733 Pieratt Bros Inc

deepen. 
Original well 
drilled pre-

1935.

domestic 2/28/2002 495 495 545 15 gpm, 0 dd, 1 h perf 505-545
Sec 6 TL 1203 (mislocated on GIS). This appears to be 
deepening of DESC 6483.

DESC 1371
Panelope A Behee 
(Branovic well)

new
domestic + 
livestock

6/10/1992 398 398 425
10 gpm, 3 ft dd, 

1 hr
open hole

Ford Rd Milican T19R15S34TL1300. Residence visible 
on TL 1300, located in SWSW of Section. Well is 
approx. 3500 ft NW of work site area

DESC 58210
Bill Grafton     (Bend 
Trap Club)

new domestic 9/7/2007 476 423 565
35 gpm, dd nl, 1 

hr
perf 505-565

Sec 5 NE 2/4 of NW 1/4. TL 1206. Address 29753 Hwy 
20.
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Well DESC 58210 is a water source for the Bend Trap Club located east of the Roth East site on TL 
2016000001206. This well is further discussed below in the water rights discussion.  

Review of the above listed water well reports, with exception of DESC 194, suggests first water was 
typically encountered 400 to 500 feet below ground surface (bgs). Static water levels in the wells 
were generally similar or slightly higher than reported first water depths. The occurrence of 
groundwater in the project area appears to vary. For example, DESC 6478 indicates water was not 
encountered in the 750-foot-deep boring. Post-construction well production information indicate 
completed wells typically could produce 10 to 20 gallons per minute (gpm). The Powell Well (DESC 
194) has the highest reported productivity of 50 gpm.  

The Deep Well is understood to currently have a 5-horsepower submersible pump. The well is 
reported to be primarily used by a nearby residence and for stock watering (at approximately one 
water truck per day). The only reported static water level for the well is the one listed on the well log 
and was completed on 8/6/90 following installation of the well. 

Nearby Water Rights 
There are no identified water rights appurtenant to the Roth properties.  

The closest identified water right to the Roth East site is a water right issued to the Bend Trap Club 
(water right permit G-16505). The well (DESC 58210) associated with this water right is located in 
T20S/R16E Sec 5 NESW, approximately 2.0 miles northeast of the northeast corner of the Roth site 
boundary. Permit G-16505 has been perfected and certified water right 91906 was issued on 
11/18/2016. This permit includes a 7.0 acre-feet mitigation requirement in the General Zone of 
Impact that was satisfied with 7.0 mitigation credits from Mitigation Project MP-27 (Transfer 
T-9824). 

There is another water right approximately 5 miles northeast of the Roth East Site, issued to 
4-R Equipment (water right permit G-16243) with a maximum rate of 1.0 cfs and annual duty of 
6.0 acre-feet. This permit is identified to be located at T19S/R15E Sec 30 SESW. It appears that 
DESC 56052 (4 R Equipment) is the well associated with this right. However, the location reported 
on DESC 56052 is T19S/R14E Sec 2 TL 700, which places it on the Moon Pit site. This well does not 
exist on the Moon Pit site; the reported location information is erroneous. Permit G-16423 includes a 
4.2 acre-feet mitigation requirement in the General Zone of Impact that was satisfied with 4.2 
mitigation credits from Mitigation Project MP-27 (Transfer T-9824). OWRD records indicate that this 
water right has not been certified. This water right had an extension final order issued allowing a 
completion date of October 1, 2022. It is not known if this water right has been developed.  

There is also a water right approximately 6 miles southeast (Permit G-17676) issued to Kenneth 
Burbank for four wells to irrigate 320 acres. The four wells associated with this right are located 
along the western side of T20S/R17E Sections 19 and 30 and are located more than 6.8 miles east 
of the Roth site. OWRD records indicate that this water right has not been certified and there was no 
mitigation requirement associated with this water right, as all four wells are just outside the USGS 
Groundwater Study Area.  

Information regarding the Bend Trap Club, the 4-R Equipment, and the Burbank irrigation water 
rights is presented in Attachment B.  

Finding and Comments 
Examination of OWRD’s groundwater information system mapping tool indicates the following: 
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 OWRD’s Groundwater Information System Mapping Tool indicates Roth East site is within a 
groundwater restricted area requiring groundwater mitigation by the State of Oregon. 

 Roth East site is mapped in the Deschutes mitigation zone of impact; Crooked River per 
OWRD’s Groundwater Information System Mapping Tool. 

 OWRD required mitigation in the General Zone of Impact for nearby water rights permits 
G-16873 and G-16243, even though OWRD mapping indicates they are located within the 
localized Crooked River Zone of Impact. 

 The Roth site is also mapped by OWRD as having a “concern rating” of “yield limited”. 

Comments and questions with respect to water infrastructure assessment at the Roth East site: 

 The site is located inside the Deschutes Groundwater Study area and the General Zone of 
Impact Area. As a water right does not currently exist that is appurtenant to the Roth East site 
property, it is understood groundwater mitigation would be required to obtain a water right to 
meet future landfill facility operations requirements/needs. A USGS groundwater flow 
direction map suggests flow of groundwater at the Roth East site is toward Redmond while a 
mitigation zone of impact map identifies the Crooked River, potentially the area of Prineville 
Reservoir. OWRD’s input would be needed to understand what their determination may be 
with respect to obtaining a new water right at Roth East site. In addition to mitigation, water 
level data would need to be obtained or collected to meet the stable aquifer criteria that is 
anticipated to be enacted by OWRD in April 2024 and will become a water right issuance 
criteria. The closest identified OWRD active observation well is in Brothers. 

 The Powell well (the deep well), located on the Roth East site property can produce 50 gpm 
with no drawdown according to the well log. This rate is higher than required to produce 
50,000 gpd. As no drawdown was reported, the information suggests the well can produce 
water at a higher rate. However, the reported well production occurred in 1990 following well 
installation. Current well yield capacity is unknown. The well would need upgrades to function 
as a supply well for a future solid waste facility. Based on well depth, the deep well (DESC 
194) is producing water from the regional aquifer. 

 The occurrence of groundwater at the Roth East proposed facility site area is unknown. 
Available data suggest depth to first water is around 500 feet. Note this will vary with the 
ultimate elevation of the well site. Available information also suggests that water presence 
and yield in the Roth East area varies. Available water well report well test information for 
wells identified as being near the Roth East due diligence area (DESC 6478, 6479, 6477, 
and 58094) indicate yields of around 15 gpm or less, below the sustained production to 
meet anticipated future landfill facility operations requirements/needs. 

 Development of a preliminary well design for a water supply well at the Roth East due 
diligence area would be based on an assumed depth to water producing zone and yield of 
producing zone. A field check should be completed on wells identified as being in the site 
area and used to inform a strategy for providing future landfill operations water supply 
requirements/needs. A possible component of this strategy may be completing site 
characterization borings down to groundwater that could function as future landfill facility 
groundwater monitoring wells. Information obtained from characterization borings could be 
used to inform the design and location of a future water supply well at the proposed landfill 
site. 

 Water right permit G-16243 (4R Equipment) and Certificate 91906 (Gun Club) both had 
General Zone mitigation requirements that were roughly 60% to 70% of their annual duty and 
mitigated with general zone mitigation credits. These two nearby water rights examples 
suggest the possibility that a new ground water permit could potentially be mitigated with 
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General Zone credits and that the mitigation requirement might be less than the estimated 

21.5 acre-feet annual duty, depending on OWRD’s estimation of consumptive use for the 

proposed type of use. 

 Obtaining a water right permit is complicated by the understanding that there is no 

knowledge of mitigation credits specific to the Crooked River Zone of Impact. If OWRD 

considers the Roth East site to be part of the General Zone of Impact, General Zone 

temporary mitigation rights may be a viable short-term option with an understood cost of 

around $3,300 per year. In this case, General Zone permanent mitigation credits could also 

be a possible long-term option from private water rights brokers at around $200,000 to 

$250,000. More coordination with OWRD and mitigation credit holders would be needed to 

confirm the viability, availability, and cost of General Zone credits if the County were to 

pursue them. 

 Water right permit G-16243 (owned by 4R Equipment) might present an opportunity for the 

County to satisfy a portion of the need for 21.5 acre-feet per year, if this right were to be 

certified, transferable, and available to the County for purchase. It appears that the time 

extension associated with this water right expired on October 1, 2022, and there is no visible 

evidence of well development per aerial imagery.  

For the purposes of comparative cost evaluation, the estimated costs for water infrastructure 

upgrades are: 

Water Rights $215,000 (21.5 acre-feet mitigation requirement at $10k per credit) 

New Well  $500,000 (~500 ft deep 8-inch casing, 110 gpm pump, well house) 

Water Storage Tank $400,000  (200,000-gallon capacity, epoxy-coated bolted steel, at-grade) 

Site Water Piping $50,000 (assuming 400 LF at $125/LF) 

Water Truck Fill Station $25,000    

ESTIMATE TOTAL = $1,190,000 (Class V estimate range: $545,000 to $2,180,000) 

 

FIGURES 

ATTACHMENTS 

A Well Logs and Photographs 

B Water Rights Information 
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Attachment A 
Well Logs and Photographs 
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Page 1 of 1

WELL LABEL # L 

START CARD #

Owner Well I.D.

First Name 

Address
Zip

(1) LAND  OWNER 

(2) TYPE OF WORK  New Well  Deepening
 Alteration (repair/recondition)  Abandonment

 Conversion 

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

 OtherReverse Rotary

(4) PROPOSED USE  Domestic  Community 
 Industrial/ Commericial

 Irrigation 
 Livestock  Dewatering 

 State City

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  Yes 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 / Predeepening
Completed Well

From

Company
 Last Name 

Electronically Filed 

 E  D  C  B  A MethodHow was seal placed:

Perf/S
creen

+

Date SWL(psi)

  By

Amount Units

sacks/
lbs

 Slot 
length

 Perforations 
 Screens 

SWL(ft)

+

SWL(ft)

+

Size

Contact Info (optional)

Electronically Filed 

  91682

1002088

BILL GRAFTON
BEND TRAP CLUB

P.O. BOX 7774
BEND OR 97708

   565.00

 70

Flowing Artesian?
476

42309-07-2007

09-06-2007 09-07-2007

  1276 09-10-2007

  1819 09-10-2007

  58210DESC

09-10-2007

JEFFREY R RANDALLS (E-filed)

VINCENT MACKEY (E-filed)

12 0 18.5
8 18.5 565

Bentonite 0 18.5 10 S

8 1.5 18.5 .250

6 0 565 .188

565
6

Perf Liner 6 505 525 .13 4 256
Perf Liner 6 545 565 .13 4 256

Machined

2
183
248
270
320
340
361
458
469
476
495
535
565

183
248
270
320
340
361
458
469
476
495
535

0
2

Top Soil
Solid Brown Conglom
Hard Grey Lava
Red Sandstone
Mild Brown Lava
Hard Grey Lava
Broken Lava
Hard Grey Lava
Mild Broken Brown Lava
Hard Brown Lava
Mild Brown Lava w/ tan claystone

Mild Black Lava
Coarse Brown Sandstone

Poured Dry

Deschutes  20.00 S  16.00 E
  5 NE NW 1206

29753 HWY 20

Street address of well Nearest address

Pump Bailer Air Flowing Artesian

35   560 1

09-07-2007 476 565 35 423

Dry Hole?

Form Version:   0.86



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
138630
1048033

MARK & ANN MALLOT

PO BOX 127
POWELL BUTTE OR 97753

630.00

60

460.00

4807/9/2020

7/6/2020 7/9/2020

1720 8/4/2020

62152DESC

8/4/2020

JACK ABBAS (E-filed)
JACK ABBAS

166 ppm

8 1.5 18.5 .250
6 0 590 .188

Perf Liner 6 570 590 .125 3 228

FACTORY

3
275
310
445
460
505
555
630

275
310
445
460
505
555

0
3

TOP SOIL
BROWN CLAYSTONE
BROWN CLAYSTONE CONGLOMERATE
BASALT CLAYSTONE SEAMS
BROWN CLAYSTONE
W/B FRACTURED BROWN BASALT
W/B FRATURED BASALT W/ CLAYSTONE
W/B BROWN CONGLOMERATE

POURED DRY

DESCHUTES 20.00 S 16.00 E
6 SW NW 1000

27201 HWY 20

10 630 1

7/9/2020 480 630 10 480

12 0 18.5
8 18.5 590

6305906

Bentonite Chips 0 18.5 20 S
11.94
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Photo 1. Powell Well B (DESC 194). 

 

 
Photo 2. Powell Well B (DESC 5750) pump house structure. 
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Water Rights Information 
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WELL LABEL # L 

START CARD #

Owner Well I.D.

First Name 

Address
Zip

(1) LAND  OWNER 

(2) TYPE OF WORK  New Well  Deepening
 Alteration (repair/recondition)  Abandonment

 Conversion 

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

 OtherReverse Rotary

(4) PROPOSED USE  Domestic  Community 
 Industrial/ Commericial

 Irrigation 
 Livestock  Dewatering 

 State City

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  Yes 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 / Predeepening
Completed Well

From

Company
 Last Name 

Electronically Filed 

 E  D  C  B  A MethodHow was seal placed:

Perf/S
creen

+

Date SWL(psi)

  By

Amount Units

sacks/
lbs

 Slot 
length

 Perforations 
 Screens 

SWL(ft)

+

SWL(ft)

+

Size

Contact Info (optional)

Electronically Filed 

  91682

1002088

BILL GRAFTON
BEND TRAP CLUB

P.O. BOX 7774
BEND OR 97708

   565.00

 70

Flowing Artesian?
476

42309-07-2007

09-06-2007 09-07-2007

  1276 09-10-2007

  1819 09-10-2007

  58210DESC

09-10-2007

JEFFREY R RANDALLS (E-filed)

VINCENT MACKEY (E-filed)

12 0 18.5
8 18.5 565

Bentonite 0 18.5 10 S

8 1.5 18.5 .250

6 0 565 .188

565
6

Perf Liner 6 505 525 .13 4 256
Perf Liner 6 545 565 .13 4 256

Machined

2
183
248
270
320
340
361
458
469
476
495
535
565

183
248
270
320
340
361
458
469
476
495
535

0
2

Top Soil
Solid Brown Conglom
Hard Grey Lava
Red Sandstone
Mild Brown Lava
Hard Grey Lava
Broken Lava
Hard Grey Lava
Mild Broken Brown Lava
Hard Brown Lava
Mild Brown Lava w/ tan claystone

Mild Black Lava
Coarse Brown Sandstone

Poured Dry

Deschutes  20.00 S  16.00 E
  5 NE NW 1206

29753 HWY 20

Street address of well Nearest address

Pump Bailer Air Flowing Artesian

35   560 1

09-07-2007 476 565 35 423

Dry Hole?

Form Version:   0.86
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T.20S., R16E., W.M. 

SECTIONS 5 AND 6 
Located in NE 1/4 NW 1/4, SE 1/4 NW 1/4, NE 1/4 SW 1/4, and NW 1/4 SW 1/4 of 

Section 5, TAX LOTS 20-16-00-1206, 1212, and 1213, 
And In NE 1/4 NE 1/4, SE 1/4 NE 1/4, and NE 1/4 SE 1/4 OF Section 6, 

TAX LOT 20-16-00-1204 

N 
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e!~oo!!DMs*

2

"'!!!<•!! F · · -., 
TAX LOT 6 5 TAX LOT 
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NE 1/4 I NE 1/4 
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LEGEND 

Property Line 
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NE 1/4 
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NW 1/.4 /I .NE 1/4 
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I 

NE 1/4 SW 1/4 Section 5- 1.92 acres 
NW 1/4 SW 1/4 Section 5- 1.58 acres 
NE 1/4 SE 1/4 Section 6- 0.39 acres 

Total = 3.89 Acres 

Meter, approximately 5 feet East of 
POD 

T.A~ l.2L1 i1f +: • '\·~ .. -±: __ _ 

1 ---/~----POD Well 3825 feet South, 1682 feet 
1 

I East of Northwest Corner of Section 
: I 5, T 20 S, R 16 E 

---~ ............. 

CLAIM OF BENEFICIAL USE 
UNDER 

Application No.G-16873 Permit No.G-16505 Amendment No.T-10973 

IN NAME OF 

BEND TRAP CLUB 
Prepared: Date 2-24-2011 by Hickman Wiiiiams & Associates, Inc. 

62930 0.8. Riley Road, Ste. 100, Bend, Oregon, 97701 
Phone: 541-389-9351, Fax: 541-388-5416 

2 11 

WATER RESOURCES DE T 
SALEM, OREGON 

This mop is for the purpose of identifying the location of water right only and is 
not intended to provide legal dimensions or locations of property ownership lines. 
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