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EXECUTIVE SUMMARY
The Wallace Group, Inc., (Wallace Group), was commissioned by Civil & Environmental 
Consultants, Inc. (CEC), on behalf of the Deschutes County Department of Solid Waste, to 
evaluate an existing on-site water well at the County’s Negus Recycling & Transfer facility in 
Redmond, Oregon (Figure 1).  The purpose of this work was to assess the capability of the well 
to provide water for the proposed future expansion of the Negus facility.  

Groundwater underlying the Negus Recycling & Transfer facility occurs at a depth of 350.5 feet 
below ground surface (bgs) within volcanic bedrock and interbedded sedimentary/weathered 
zones of the Deschutes Formation.  The existing Negus well was drilled in 1993 to a depth of 
375 feet and was reportedly deepened to 420 feet in 2003.  The well is constructed with outer 
8-inch diameter steel casing to a depth of 25 feet bgs, and an internal 6-inch diameter steel 
liner extends from 5 to 385 feet bgs.  The liner is perforated with 3/16-inch vertical slots from 
315 to 385 feet bgs.  The total well depth was measured at 400.4 feet on September 21, 2020, 
which indicates the uncased, bottom 20 feet of the well has been lost through sediment 
accumulation or sloughing over the past 17 years 

The original 1993 drilling log reported the static water level at 325 feet bgs (Appendix A).  
Current static groundwater measurements indicate the water level has declined by 
approximately 25 feet over the past 27 years.  This decrease is consistent with regional 
groundwater level declines throughout the Deschutes Basin and is attributed to prolonged 
drought, and to a lesser degree, irrigation water conservation (piping) projects.    

The existing well is equipped with a submersible 5-hp pump that is set at approximately 364 
feet bgs.  The pumping capacity was measured at approximately 20 gpm on September 21, 
2020.  Based upon the current static groundwater level of 350.5 feet bgs, this pump depth 
provides approximately 13.5 feet of available drawdown.  A significant amount of iron staining, 
scale, and encrustation was observed on the pump and pump column.  Thompson Pump & 
Irrigation replaced the bottom 21-foot section of the pump column before re-setting the pump 
on September 23, 2020, due to concerns for the degraded condition of the column.  It appears 
the well and associated pump hardware have not been serviced since the well was deepened in 
2003.
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During the step-drawdown test, the well was pumped at a rate of 15 gallons per minute (gpm) 
for the first 2-hour step and experienced approximately 1.3 feet of drawdown.  The pumping 
rate was increased to 23 gpm for the second 2-hour step with corresponding drawdown 
increasing to approximately 2.3 feet.  Due to electrical supply issues at the Negus facility, the 
pump repeatedly tripped the electrical breaker when the pumping rate was increased to 40 
gpm.  As such, the final pumping rate was set at 22 gpm and maintained at that rate for the 
final 2-hour pumping interval.  Groundwater drawdown during the final pumping step 
decreased slightly from 2.0-to-1.8 feet at the end of pumping.  This suggests well efficiency was 
improving over time due to pumping.  Groundwater levels recovered to 90 percent of the initial 
static water level within 20 minutes of turning off the pump.  A step-drawdown pumping test 
summary with pumping rates and groundwater drawdown over time is included for reference 
on Figure 2.   
  
At the maximum pumping rate of 23 gpm the Negus well exhibited 2.3 feet of drawdown.  This 
represents approximately 7 percent of the 33.6 feet of available drawdown for the well, 
assuming the pump intake is set near the bottom of the well casing (385 feet bgs).  The specific 
capacity (gpm/ft. of drawdown) for the Negus well is 10.0 gpm/ft. and the well appears capable 
of sustaining a pumping rate in the 20-to-25 gpm range without exceeding the well’s available 
drawdown.  Groundwater temperature during the pumping test remained stable and ranged 
from 15.5 to 16.0 degrees C.  
  
Based on our findings and analysis, we recommend the following:

 Equip the well with new hardware, electrical infrastructure, and a submersible pump 
capable of producing 25 gpm.  

 Install an air-line or pressure transducer in the well to monitor dynamic (i.e. pumping) 
groundwater levels and to facilitate groundwater data collection and analysis of well 
performance over time.   

 Install an in-line meter to facilitate real-time measurement and recording of flow rates.  
 Install the submersible pump intake as close as practical to the bottom of the well’s 

cased interval (385 feet bgs) to maximize available drawdown.  
 Consult with a local pump contractor and develop an annual operation and maintenance 

program for the well.  
 The well should be pumped continuously for 2-to-3 hours each month to reduce the 

potential for chemical and/or biological fouling.
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1.0 INTRODUCTION
1.1 GENERAL
The Wallace Group, Inc., (Wallace Group), was commissioned by CEC, on behalf of the 
Deschutes County Department of Solid Waste, to perform a hydrogeologic evaluation of an 
existing on-site water well at the County’s Negus Recycling & Transfer facility in northeast 
Redmond, Oregon (Figure 1).  The purpose of the work was to assess the well’s capability to 
provide potable and/or industrial water for future expansion of the Negus Recycling & Transfer 
facility.  This evaluation was performed in general accordance with Wallace Group Proposal 
TWG20P082, dated August 18, 2020, and was authorized by CEC on August 21, 2020.

1.2 SCOPE OF WORK
Wallace Group’s hydrogeologic scope of work was performed between September 21-23, 2020, 
and included the following tasks:

 Purge the on-site water well and assess existing submersible pump capacity
 Water well video logging
 Install temporary pump and perform an 8-hour pumping test
 Reinstall existing pump
 Pumping test data analysis and reporting

1.3 HYDROGEOLOGIC SETTING
Based upon the Negus facility well logs (Appendix A) and our knowledge of regional 
hydrogeologic conditions in the upper Deschutes Basin, groundwater in the Redmond area 
typically occurs in relatively deep basalt flows and interbedded weathered/sedimentary zones 
of the Deschutes Formation.  Depth to groundwater in Redmond is generally in-excess of 300 
feet below ground surface (bgs).  The regional aquifer system primarily receives recharge from 
precipitation and snowmelt in the High Cascade Range and groundwater flow in northern 
Deschutes County is generally to the northwest (Gannett, et al., 2001).  The static groundwater 
level recorded when the on-site well was drilled in 1993 was 325 feet bgs.  The static 
groundwater level was measured at 331 feet bgs in 2003 when the well was reportedly 
deepened.  The pre-pumping test groundwater level on September 21, 2020, was measured at 
350.5 feet bgs.  This data indicates the Negus well has experienced a water level decline of 
approximately 25 feet since the well was installed 27 years ago.     



TWG20R050 Page 2 of 9 October 9, 2020

62915 NE 18th St, Ste 1, Bend, OR  97701     p | 541.382.4707     f | 541.383.8118     wallacegroup-inc.com

2.0 FIELD ACTIVITIES
2.1 EXISTING PUMP CAPACITY AND VIDEO LOGGING
On September 21, 2020, Wallace Group staff measured the static groundwater level at 350.5 
feet bgs in the on-site well prior activating the existing 5- hp submersible pump.  The well was 
pumped for one hour at a maximum discharge rate of approximately 20 gallons per minute 
(gpm).  The discharge water was routed via temporary PVC piping to undeveloped, adjacent 
Deschutes County property.  The discharge water was very turbid with iron scaling at the start 
of pumping, however the water appeared relatively clear after 1-to-2 minutes of pumping.  The 
submersible pump was pulled (i.e. removed) by a crew from Thompson Pump & Irrigation of 
Bend, Oregon, in preparation for down hole video logging (Appendix B-1).  The existing pump 
was set with the intake at approximately 364 feet bgs.  A significant amount of iron staining, 
scale, and encrustation was observed on the pump and pump column, as shown in Appendix B-
4.  

After purging the well and removing the existing pump, a submersible video camera provided 
by Thompson Pump & Irrigation was lowered into the well casing (Appendix B-2).  The video 
camera confirmed that the well is constructed of 6-inch diameter steel casing to a depth of 385 
feet bgs (Appendix B-3).  The well is perforated with vertical 3/16-inch slots from 315 to 385 
feet bgs.  Based upon an Oregon Water Resource Department well log prepared by Western 
Water Development, the well was deepened in 2003 to a depth of 420 feet bgs (Appendix A).  
Based upon the video data, it appears the current total well depth is 400.4 feet bgs (Appendix 
B-3).

2.2 STEP-DRAWDOWN PUMPING TEST
On September 22, 2020, crews from Thompson Pump & Irrigation installed a temporary, 5-hp 
submersible pump to facilitate an 8-hour step-drawdown pumping test of the existing Negus 
well.  The pump intake was set just above the bottom of the well casing at a depth of 384.1 feet 
bgs which provided up to 34 feet of available groundwater drawdown for the test.  The field 
crew also installed a temporary pressure transducer with data-logging features to the pump 
column.  This instrumentation monitored and recorded pre-test “static” groundwater levels, 
dynamic groundwater levels, temperature during pumping, and groundwater level recovery 
after pump shut-off.    

The well was pumped at a rate of 15 gallons per minute (gpm) for the first 2-hour interval 
(step).  The pumping rate was increased to approximately 23 gpm for the second 2-hour step.  
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When the pumping rate was increased to 40 gpm for the third step, the electrical breakers at 
the Negus facility tripped repeatedly every 1-to-2 minutes.  The field crew attempted to adjust 
the pumping rate and maintain power to the pump; however, they were not able to sustain a 
pumping rate above 22-to-23 gpm.  As such, the pumping rate for the final step of the test was 
maintained at approximately 22 gpm for final 2-hours of pumping.  Groundwater levels 
recovered rapidly when the pumping phase ended.  A step-drawdown pumping test summary 
with pumping rates and groundwater drawdown over time is included for reference on Figure 
2.   
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3.0 FINDINGS
3.1 EXISTING WELL CONDITIONS
Groundwater underlying the Negus Recycling & Transfer facility occurs at a depth of 350.5 feet 
bgs within volcanic bedrock and interbedded sedimentary/weathered zones of the Deschutes 
Formation.  The existing Negus well was drilled in 1993 to a depth of 375 feet and was 
reportedly deepened to 420 feet in 2003.  The well is constructed with outer 8-inch diameter 
steel casing to a depth of 25 feet bgs, and an internal 6-inch diameter steel liner extends from 5 
feet to 385 feet bgs.  The liner is perforated with 3/16-inch vertical slots from 315 to 385 feet 
bgs.  The total well depth was measured at 400.4 feet on September 21, 2020, which indicates 
the uncased, bottom 20 feet of the well has been lost through sediment accumulation or 
sloughing over the past 17 years 

The well reportedly provides a relatively small amount of domestic water for the current Negus 
facility.  The pump capacity was measured at approximately 20 gpm when pumped for a period 
of one-hour on September 21, 2020.  The original 1993 drilling log reported the static water 
level at 325 feet bgs (Appendix A).  Current static groundwater measurements indicate the 
water level has declined by approximately 25 feet over the past 27 years.  This decrease is 
consistent with regional groundwater level declines throughout the Deschutes Basin, and is 
attributed to prolonged drought, and to a lesser degree, irrigation water conservation (piping) 
projects.    

The existing well is equipped with a submersible 5-hp pump that is set at approximately 364 
feet bgs.  Based upon the current static groundwater level of 350.5 feet bgs, this pump depth 
provides approximately 13.5 feet of available drawdown.  A significant amount of iron staining, 
scale, and encrustation was observed on the pump and pump column, as shown in Appendix B-
4.  Thompson Pump & Irrigation replaced the bottom 21-foot section of the pump column 
before re-setting the pump due to concerns for the degraded condition of the column.  It 
appears the well and associated pump hardware has not been serviced since the well was 
deepened in 2003. 
 
3.2 STEP-DRAWDOWN PUMPING TEST  
The static water level in the Negus well was measured at 350.5 feet bgs prior to pumping.  The 
temporary 5-hp submersible pump intake was set near the bottom of the well casing at 384.1 
feet bgs, which provided 33.6 feet of available groundwater drawdown for the pumping test.   
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The well was pumped at a rate of 15 gallons per minute (gpm) for the first 2-hour step and 
experienced approximately 1.3 feet of drawdown as shown on Figure 2.  The pumping rate was 
increased to 23 gpm for the second 2-hour step with corresponding drawdown increasing to 
approximately 2.3 feet.  Due to previously discussed electrical supply issues at the Negus 
facility, the final pumping rate was maximized at 22 gpm, and maintained at that rate for the 
final 2-hour pumping phase of the test.  Groundwater drawdown during the final phase of 
pumping decreased slightly to 1.8 feet at the end of pumping.  This suggests well efficiency was 
improving over time due to pumping.  Groundwater levels recovered to 90 percent of the initial 
static water level within 20 minutes of turning off the pump.  A step-drawdown pumping test 
summary with pumping rates and groundwater drawdown over time is included for reference 
on Figure 2.   
  
At the maximum pumping rate of 23 gpm the Negus well exhibited 2.3 feet of drawdown.  This 
represents approximately 7 percent of the 33.6 feet of available drawdown for the well, 
assuming the pump intake is set near the bottom of the well casing (385 feet bgs).  The specific 
capacity (gpm/ft. of drawdown) for the Negus well is 10.0 gpm/ft. and the well appears capable 
of sustaining a pumping rate in the 20-to-25 gpm range without exceeding the well’s available 
drawdown.  Higher pumping rates may be possible for the Negus well, however, additional 
pumping analysis would be required to determine a maximum sustainable pumping rate.    

Groundwater temperature was monitored during the pumping tests via a transducer attached 
to the pump column. The transducer depth was 381.3 feet bgs during the test.  Groundwater 
temperatures were steady and ranged from 15.5 to 16.0 degrees C.    
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4.0 RECOMMENDATIONS

Based on our findings and analysis, we recommend the following:
 Equip the well with new hardware, electrical infrastructure, and a submersible pump 

capable of producing 25 gpm.  
 Install an air-line or pressure transducer in the well to monitor dynamic (i.e. pumping) 

groundwater levels and to facilitate groundwater data collection and analysis of well 
performance over time.   

 Install an in-line meter to facilitate real-time measurement and recording of flow rates.  
 Install the submersible pump intake as close as practical to the bottom of the well’s 

cased interval (385 feet bgs) to maximize available drawdown.  
 Consult with a local pump contractor and develop an annual operation and maintenance 

program for the well.  
 The well should be pumped continuously for 2-to-3 hours each month to reduce the 

potential for chemical and/or biological fouling.
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5.0 LIMITATIONS
This work was performed in a manner consistent with that level of care and skill ordinarily 
exercised by other members of our profession practicing in the same locality, under similar 
conditions and at the date the services are provided.  Our findings and recommendations are 
based on information provided by CEC and the Deschutes County Department of Solid Waste, 
and a limited number of field observations and related data.  It is possible that conditions could 
vary between or beyond the points explored or data evaluated.  The professional judgments 
expressed in this report meet the standard of care of our profession; however, no warranty is 
expressed or implied. 

This report may be used only by CEC, the Deschutes County Department of Solid Waste, their 
designated representatives, and applicable regulatory agencies, only for the purposes stated for 
this specific engagement within a reasonable time from its issuance, but in no event later than 
two (2) years from the date of the report.  Use of this report beyond a two-year period will 
require a review by Wallace Group to evaluate the report’s applicability to the current project 
and any changed site conditions.
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6.0 PROFESSIONAL AUTHENTICITY
This report has been authored and reviewed by the undersigned, respectively. This report is 
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Stephen M. Woodward, R.G.
Staff Geologist

R. Scott Wallace, R.G.
Principal Hydrogeologist
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Step-Drawdown Pumping Test Summary - September 22, 2020
Negus Recycling & Transfer Facility Well
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Thompson Pump and Irrigation staff removing the existing pump.  

 

 

Plumbing of the discharge pipe and flow meter for the pumping tests. 

 

APPENDIX B-1 



 
Well logging camera and depth recorder being lowered into the well casing. 

 

 
Slotted section of the well with vertical slots cut into the 6-inch steel casing at 315 ft 

bgs. The well is slotted from 315 to 385 ft bgs.  Groundwater is present at 350.5 ft bgs. 

 

APPENDIX B-2 



 
The bottom rim of the 6-inch steel well casing is visible at 385 ft bgs. 

 

 
The total well depth was recorded at 400.4 ft bgs. 

 

APPENDIX B-3 



 

Existing 5 hp submersible pump removed from the well.  

Note the iron staining and scale on pump. 

 

 

 
Iron encrustation and staining on the pump column below the water table. 

 

 

APPENDIX B-4 
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