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1.0 INTRODUCTION 

1.1 BACKGROUND 
Palmdale Water District (PWD) meets the water demand of its almost 28,000 service connections 

through a combination of treated surface water from the State Water Project (SWP), and 

groundwater pumped from water supply wells.  PWD’s 22 active groundwater production wells 

account for approximately 40 percent of water supplied to its customers, the majority of which is 

pumped directly into the distribution system following disinfection.  The remainder is disinfected, 

pumped   into storage tanks, and boosted to four (4) nearby pressure zones.  In addition to the wells, 

PWD’s water storage and distribution system consists of 21 reservoirs, 17 booster stations, 

14 pressure-reducing stations, and several hundred miles of pipeline.  

 

Under the December 2015 adjudication of the Antelope Valley Groundwater Basin, PWD is assigned 

a native groundwater production right of approximately 2,770 acre-feet per year (AFY).  Additionally, 

PWD benefits from a share of unused water rights from the Federal Government’s 7,600 AFY of native 

groundwater rights of approximately 1,370 AFY.  PWD is also entitled to a return flow credit equal to 

all imported water utilized by PWD, estimated to range from between 4,900 and 6,000 AFY. 

1.2 PROJECT LOCATION 
PWD is located within the southern central part of the Antelope Valley Groundwater Basin, Los 

Angeles County, California (see Figure 1).  Well locations are shown on Figure 2. 

1.3 PURPOSE & SCOPE 
It is our understanding that PWD’s primary goal for this project is to prepare a roadmap to maximize 

local water supply sources and reduce reliance on costly imported water.  This planning document 

will guide PWD in decision making for future well maintenance and well replacement projects 

designed to optimize and maintain production capacity.  It will identify those wells that are in most 

need of rehabilitation and that offer the best chance for success at the lowest cost.  It will also identify 

wells that should be operated to failure while planning for replacement.  The scope of work for 

achieving this objective include: 
 

• Acquisition and review of well data and reports. 

• Preparation of well histories and condition assessments for each well. 

• Ranking of each well based on condition. 

• Identification of wells in need of replacement. 

• Ranking of wells by highest likelihood of successful rehabilitation at least cost. 

• Ranking of wells by system needs. 

• Preparation of this well rehabilitation prioritization report. 

 

1.4 DATA SOURCES 
Data obtained from PWD for purposes of this study included the following: 
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• Well locations. 

• Downhole video survey logs and reports. 

• Well driller’s logs. 

• Well construction details. 

• Well modification details. 

• Historical water levels. 

• Historical instantaneous pumping rates. 

• Sand production records. 

• Prior well rehabilitation records. 

• Pumping plant equipment details. 

• Pump efficiency test results. 
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2.0 WELL HISTORIES 
Well records and performance data were collected from PWD, and compiled, processed, and 

reviewed to assemble a detailed well history for each of the 22 active wells, and to assist with 

identification of factors that may be affecting useful service life, well performance, and possible 

rehabilitation and/or repair methodologies that may be required. 

 

Detailed well construction and testing information extracted from available Well Driller’s Reports 

(included in Appendix A) and downhole video surveys are summarized in Table 1.  In most cases, 

only the most recent downhole video surveys were reviewed for each active well, supplemented with 

review of prior surveys as necessary to clarify well condition, construction details, and well 

modification details.  An inventory of all 142 available downhole video surveys in DVD and VHS 

format is included in Appendix B and available video survey reports for active wells are included in 

Appendix C.  Detailed notes taken during video survey review are included in Appendix D and 

snapshots are included in digital format in Appendix E.  As-built construction diagrams for each 

active well were prepared using well construction and modification information gathered during 

data review and are included in Appendix F.  The Casing Inspection Thickness Measurement (CITM) 

survey log conducted at Well No. 7A is included in Appendix G. 

 

Well performance details, including static and pumping water levels, instantaneous pumping rate, 

specific capacity, and prior well rehabilitation events were used to prepare historical groundwater 

level and performance charts for each active well (see Figures 3 to 24). 
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2.1 WELL 2A 
Well 2A was drilled and constructed to a depth of approximately 900 feet below ground surface (bgs) 

in 1968 using the direct circulation rotary drilling method.  The blank well casing consists of 16-inch 

diameter by ¼-inch wall thickness mild steel extending from ground surface to 450 feet bgs, and from 

462 to 480 feet bgs.  The well screen consists of mild steel casing with 0.125-inch louvered openings 

extending from 450 to 462 feet bgs and from 480 to 900 feet bgs, differing considerably from as-built 

construction details observed during the downhole video survey conducted on June 22, 2010.  That 

video survey indicated the well screen to begin at 450 feet below reference point (bRP) and 

extending all the way to 852.6 feet bRP, terminating in fill.  The water level in the well was reported 

to occur at a depth of 370 feet bgs at time of construction (i.e., 1968).  The instantaneous production 

rate recorded at the time of construction was approximately 2,100 gallons per minute (gpm).  The 

DWR Well Driller’s Report is included in Appendix A. 

 

The steel casing patch extending from 581 to 586 feet bRP was presumably installed to repair hole(s) 

within the blank well casing, possibly in 2010. 

 

June 22, 2010 Video Survey 

 

On June 22, 2010, a downhole video survey was performed as part of a rehabilitation event to 

evaluate the physical condition of the well.  At the time that survey was conducted, the static water 

level was observed at a depth of approximately 568 feet bRP.  Small bubbles were observed entering 

the well screen below the static water level, evidence of aquifer dewatering followed by recovery.  

The blank well casing and louvered well screen above the static water level were observed to be in 

relatively good condition, exhibiting only mild spalling and corrosion.  The existing well patch 

appeared to be in fair condition.  The louvered well screen was observed to be clogged with light-

colored mineral encrustation and bacterial growth, becoming increasingly severe and almost 

completely obscured below approximately 580 feet bRP (see photograph on following page).   

 

Fill was encountered at a depth of approximately 852.6 feet bRP indicating approximately 47 feet of 

fill above the reported total depth of the well.  The as-built details verified by the downhole video 

survey, including the locations of well modifications, are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water elevations and well performance data are shown on Figure 3 for 

the period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 511 feet bgs in April 1992 and December 1993 to a maximum of 581 feet bgs in 

December 2001 while pumping water levels range from approximately 531 feet bgs in 

December 2019 to 614 feet bgs in February 2016.  Static and pumping water levels exhibit seasonal 

fluctuations, likely due to cyclical pumping, and show generally decreasing trends over the period of 

record from 1992 to 2015.  Since that time, static water levels have shown an increasing trend. 
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Instantaneous pumping rates exhibit a decrease from a high of approximately 2,100 gpm in 1968 (i.e., 

immediately following construction) to a low of 591 gpm in May 2014 with an average of 

approximately 1,365 gpm.  Specific capacity ranges from a low of approximately 23 gpm/foot in 

May 2014 to a high of 94 gpm/foot in December 2012, averaging approximately 60 gpm/foot.  The 

overall trend in specific capacity has fluctuated considerably over the period of record, primarily 

mirroring increases and decreases in instantaneous pumping rate. 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), both static and pumping water levels have 

exhibited a generally increasing trend of approximately 12 feet per year (see Figure 3).  

Instantaneous pumping rates have fluctuated considerably while specific capacity has increased by 

approximately 6 gpm/foot per year (see Figure 3). 

 

       
Mineral encrustation upon louvered well screen.                             Louvers completely obscured by mineral encrustation. 
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2.2 WELL 3A 
Well 3A was drilled and constructed to a depth of approximately 848 feet bgs in 1960 using the direct 

circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by ¼-inch wall 

thickness mild steel extending from ground surface to 396 feet bgs.  The well screen consists of mild 

steel louvered casing with estimated 0.125-inch openings extending from 396 to 848 feet bgs, 

differing somewhat from as-built construction details observed during the downhole video survey 

conducted on August 25, 2004.  That video survey indicated that the well screen extends from 399 to 

540 feet bRP, and from 581 to 807 feet bRP, terminating in fill.  The DWR Well Driller’s Report is 

included in Appendix A. 

 

The steel casing patches extending from 705 to 715 feet bRP were presumably installed to repair 

hole(s) within the blank well casing. 

 

August 25, 2004 Video Survey 

 

On August 25, 2004, a downhole video survey was performed following installation of the casing 

patches and to evaluate the physical condition of the well.  At the time that survey was conducted, 

the static water level was observed at a depth of approximately 587 feet bRP.  Small bubbles were 

observed entering the well screen below the static water level, evidence of aquifer dewatering 

followed by recovery.  The blank well casing and louvered well screen above the static water level 

were observed to be in relatively good condition, exhibiting only mild spalling and corrosion.  The 

existing well patch appeared to be in fair condition.  The louvered well screen was observed to be 

open and possibly enlarged, becoming partially clogged with encrusting materials and biological 

growth below approximately 735 feet bRP (see photograph on following page).   

 

Fill was encountered at a depth of approximately 807 feet bRP indicating approximately 41 feet of 

fill above the reported total depth of the well.  The as-built details verified by the downhole video 

survey, including the locations of well modifications, are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water elevations and well performance data are shown on Figure 4 for 

the period of record from July 1992 to March 2020.  Static water levels range from a minimum of 

approximately 519 feet bgs in December 1993 to a maximum of 610 feet bgs in October 2015 while 

pumping water levels range from approximately 520 feet bgs in May 2003 to 603 feet bgs in 

August 2007.  Static and pumping water levels exhibit seasonal fluctuations, likely due to cyclical 

pumping, and show generally decreasing trends over the period of record from 1992 to 2015.  Since 

that time, static water levels have shown an increasing trend. 

 

Instantaneous pumping rates exhibit a decrease from a high of approximately 1,617 gpm in 

February 2003 to a low of 983 gpm in April 2017 with an average of approximately 1,300 gpm.  
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Specific capacity ranges from a low of approximately 20 gpm/foot in August 2007 to a high of 

67 gpm/foot in April 2013, averaging approximately 47 gpm/foot.  The very high specific capacity 

value reported in December 2008 is assumed to be anomalous.  Despite fluctuations due to seasonal 

and operational changes, the overall trend in specific capacity has been relatively stable over the 

period of record. 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), both static and pumping water levels have 

exhibited a generally increasing trend of approximately 12 feet per year (see Figure 4).  

Instantaneous pumping rates have remained stable while specific capacity has increased by 

approximately 3 gpm/foot per year (see Figure 4). 

 

       
Open and possibly enlarged louvered openings.                                Top of well casing patch. 
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2.3 WELL 6A 
Well 6A was drilled and constructed to a depth of approximately 1,010 feet bgs in 1983 using the 

direct circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

¼-inch wall thickness mild steel extending from ground surface to 480 feet bgs.  The well screen 

consists of mild steel casing with 0.080-inch louvered1 openings extending from 480 to 1,010 feet 

bgs.  The water level in the well was reported to occur at a depth of 600 feet bgs at time of 

construction (i.e., 1983).  The instantaneous production rate recorded at the time of construction was 

approximately 800 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

May 15, 2018 Video Survey 

 

On May 15, 2018, a downhole video survey was performed to evaluate the physical condition of the 

well.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 535 feet bRP.  The blank well casing and louvered well screen above the static water 

level were observed to exhibit mild to severe spalling and corrosion, increasing with depth.  The 

louvered well screen below the static water level to approximately 600 feet bRP was observed be 

coated with mild mineral encrustation, nodules, and bacteriological growth.  Biological growth 

increased considerably below 600 feet bRP with the well screen openings becoming obscured with 

heavy bacterial growth and slime buildup (see photograph on following page).   

 

Fill was encountered at a depth of approximately 995 feet bRP indicating approximately 15 feet of 

fill above the reported total depth of the well.  The as-built details verified by the downhole video 

survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water elevations and well performance data are shown on Figure 5 for 

the period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 495 feet bgs in September 2008 to a maximum of 607 feet bgs in July 2005 while 

pumping water levels range from approximately 521 feet bgs in January 1999 to 575 feet bgs in 

June 2014.  Static and pumping water levels exhibit seasonal fluctuations, likely due to cyclical 

pumping, and show generally decreasing trends over the entire period of record. 

 

Instantaneous pumping rates exhibit a decrease from a high of approximately 343 gpm in 

February 2017 to a low of 176 gpm in February 2019, with an average of approximately 265 gpm.  

Specific capacity ranges from a low of approximately 2 gpm/foot in June 2014 to a high of 8 gpm/foot 

in April 2008, averaging approximately 3 gpm/foot.  Despite fluctuations due to seasonal and 

operational changes, the overall trend in specific capacity has been relatively stable over the period 

 
1  It should be noted that the DWR Well Driller’s Log for Well 6A indicates the well screen to be mill-slotted although 

the video survey clearly indicates louvered well screen. 
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of record.  In early-2017 the instantaneous pumping rate decreased sharply with no corresponding 

change in static water levels or specific capacity. 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static water levels have exhibited a generally 

stable trend (see Figure 5).  Pumping water levels exhibit a slight increasing trend of approximately 

7 feet per year (see Figure 5), likely due to the sharp decline in pumping rate in early-2017.  

Instantaneous pumping rates sharply decreased by approximately 75 gpm in 2017, presumably due 

to a change in pumping equipment and/or operations at that time.  Specific capacity remained 

generally stable over that same period of time (see Figure 4). 

 

       
Mild encrustation and bacterial growth above 600 feet bRP.        Heavy bacterial growth below 600 feet bRP. 
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2.4 WELL 7A 
Well 7A was drilled and constructed to a depth of approximately 920 feet bgs in 1985 using the 

reverse circulation rotary drilling method.  The blank well casing reportedly consists of 16-inch 

diameter by 1/4-inch wall thickness mild steel extending from ground surface to 570 feet bgs, and 

from 900 to 920 feet bgs.  The well screen reportedly consists of mild steel wire-wrap with 0.050-inch 

openings extending from 570 to 900 feet bgs, differing slightly from as-built construction details 

observed during the downhole video survey conducted on May 4, 2020.  The water level in the well 

was reported to occur at a depth of 485 feet bgs at time of construction (i.e., mid- to late-1985).  The 

instantaneous production rate recorded at the time of construction was approximately 2,000 gpm 

with an associated specific capacity of approximately 37 gpm per foot.  The DWR Well Driller’s Report 

is included in Appendix A. 

 

Holes within the blank well casing were repaired in 2018 with the installation of two stainless steel 

patches extending from 542.2 to 546.3 feet bRP, and from 547.4 to 552.4 feet bRP.  At this time, a 

concrete plug was also installed at the bottom of the well from 832.5 to 860 feet bRP to seal a breach 

in the well screen at a depth of approximately 860 feet bRP.  An inflatable packer was also installed 

on the pump column at a depth of approximately 627 to 632 feet bRP in an effort to mitigate entrained 

air from cascading water. 

 

May 4, 2020 Video Survey 

 

On May 4, 2020, a downhole video survey was performed to evaluate the physical condition of the 

well following a reported pump failure after installation of a new motor.  At the time that survey was 

conducted, the static water level was observed at a depth of approximately 528 feet bRP with only a 

slight sheen of turbine oil present floating on the water surface.  The blank well casing above the 

static water level was observed to be in relatively good condition, exhibiting only general corrosion 

and pitting, and isolated areas of spalling.  The blank well casing below static water level exhibited a 

greater degree of corrosion and evidence of nodule growth.  The existing well patches appear to be 

in good condition.  The wire-wrap well screen was observed to be in relatively poor condition, 

exhibiting some heavily corroded rods, and appearing moderately to heavily clogged with corrosion 

byproducts and bacterial growth (see photograph on following page). 

 

A large vertical rupture was evident within the well screen between the depths of 629 and 630.9 feet 

bRP, the same depth as the aforementioned inflatable packer assembly (see photograph on following 

page).  Some grains of gravel were visible settled within certain sections of well screen above the 

rupture and no gravel was observed behind the rupture, suggesting gravel envelope material was 

evacuated from this section by the pump.  Damaged and corroded screen wire was observed at 

depths of approximately 652.1 and 652.5 feet bRP, further evidence of possible structural 

deficiencies in the well screen. 

 



Palmdale Water District  Well Rehabilitation Prioritization Program – Final Report 
 

Project No. 3020.001 
December 2020 

 
Page 11 

 

  

The well screen appears intermittently clogged below the depth of the large rupture at 630.9 feet 

bRP to approximately 700 feet bRP, with minor to moderate amounts of corrosion and bacterial 

growth present.  The degree of clogging becomes heavier below approximately 705 feet bRP to 

approximately 800 feet bRP,  with the well screen becoming almost completely obscured below that 

depth.  Fill was encountered at a depth of approximately 823.7 feet bRP indicating approximately 

9 feet of fill above the reported top of the cement plug at 832.5 feet bRP.  The as-built details verified 

by the downhole video survey, including the locations of well modifications and damage, are included 

in Appendix F. 

 

May 29, 2020 Casing Inspection Thickness Measurement (CITM) Survey 

 

On May 29, 2020, a CITM survey (see Appendix G) was conducted by Pacific Surveys, LLC to assess 

the structural condition of the well in response to evaluation of the May 4, 2020 video survey and 

subsequent condition assessment.  It should be noted that results of the survey suggest that the blank 

well casing consists of High-Strength Low-Alloy (HSLA) steel rather than the mild steel assumed from 

the DWR Well Driller’s Report. 

 

The CITM survey suggests that moderate metal loss of up to 20% has occurred within the blank well 

casing above the well screen, with the majority of the loss occurring below approximately 200 feet 

bRP.  There are three areas within the well screen that suggest some degree of damage: 1) at the 

depth of the reported rupture at approximately 630 feet bRP, 2) at approximately 682 feet bRP, and 

3) at approximately 765 feet bRP.  At the time that survey was conducted, the static water level was 

observed at a depth of approximately 530 feet bRP. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 6 for the 

period of record from March 1992 to November 2019.  Static water levels range from a minimum of 

approximately 478 feet bgs in April 1992 to a maximum of 568 feet bgs in September 2009 and 

March 2016 while pumping water levels range from approximately 538 feet bgs in March 1996 to 

633 feet bgs in February, September, and October 2019.  Static and pumping water levels exhibit 

seasonal fluctuations, likely due to cyclical pumping, and show generally decreasing trends over the 

period of record from 1992 to 2015.  Since that time, static water levels have shown a slight 

increasing trend.  Decreasing pumping water levels observed since 2018 are likely due to increased 

pumping rates. 

 

Instantaneous pumping rates exhibit a decrease from a high of approximately 2,000 gpm in 

September 1985 (i.e., immediately following construction) to a low of 870 gpm in March 2017 with 

an average of approximately 1,180 gpm.  Specific capacity ranges from a low of approximately 

14 gpm/foot in September 2017 to a high of 38 gpm/foot in February 2017, averaging approximately 

28 gpm/foot.  The overall trend in specific capacity has remained relatively stable over the period of 



Palmdale Water District  Well Rehabilitation Prioritization Program – Final Report 
 

Project No. 3020.001 
December 2020 

 
Page 12 

 

  

record.  In late-2018 the instantaneous pumping rate increased considerably with a corresponding 

decrease in specific capacity, likely due to rehabilitation of the pumping equipment in 2018. 

 

Performance Characteristics (Prior 5 Years) 

 

Pumping water levels and specific capacity exhibited a sharp decrease beginning in 2018, 

corresponding to a sharp increase in instantaneous pumping rate, despite relatively stable static 

water levels (see Figure 6).  This is likely the result of increased pumping following a well 

rehabilitation event completed that same year. 

 

       
Heavily clogged well screen.                                                                     Large rupture from 629-630.9 feet bRP. 

 

Well Repair and Rehabilitation 

 

The well condition assessment conducted in May 2020 resulted in the observation that the well 

casing and screen is in generally poor condition, beyond its estimated useful life of 20 to 30 years, 

and likely to experience additional structural failure within the near future.  Installation of well 

patches to stabilize the current structural issues were deemed unlikely to result in a significant 

extension in the life of the well and highly likely to cause further structural problems, including 

catastrophic casing collapse.  As such, it was recommended that the well replaced as soon as possible.  

Installation of a partial well liner with gravel envelope was recommended to extend the useful service 

life of the well until such time that the well can be replaced.  As of the date of this report, the well 

liner had been installed and the well is undergoing rehabilitation and redevelopment. 
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2.5 WELL 8A 
Well 8A was drilled and constructed to a depth of approximately 960 feet bgs in 1988 using the 

reverse circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

¼-inch wall thickness mild steel extending from ground surface to 560 feet bgs.  The blank well casing 

from 740 to 820 feet bgs, 880 to 920 feet bgs, and 940 to 960 feet bgs reportedly consists of 16-inch 

by 3/8-inch wall thickness steel (presumably mild steel).  The 16-inch diameter wire-wrap well 

screen reportedly extends from 560 to 740 feet bgs, 820 to 880 feet bgs, and 920 to 940 feet bgs with 

0.050-inch openings.  The well screen steel material type is not reported on the DWR log but appears 

to be stainless steel.  The water level in the well was reported to occur at a depth of 461 feet bgs at 

time of construction (i.e., 1988).  The instantaneous production rate recorded at the time of 

construction was approximately 2,500 gpm.  The Well Driller’s Report is included in Appendix A. 

 

February 22, 2017 Video Survey 

 

On February 22, 2017, a downhole video survey was performed to evaluate the physical condition of 

the well following a well rehabilitation event.  At the time that survey was conducted, the static water 

level was observed at a depth of approximately 546 feet bRP.  The blank well casing above the static 

water level was observed to be in relatively good condition, exhibiting only mild spalling and 

corrosion.  The wire-wrap well screen was observed to be open and in excellent condition (see 

photograph on following page) although the intermediate blank sections appeared corroded with 

some occurrence of nodule growth and bleeding of corrosion byproducts into adjacent well screen 

sections (see photograph on following page).   

 

Fill was encountered at a depth of approximately 892 feet bRP, obscuring the lowermost well screen 

section and indicating approximately 68 feet of fill above the reported total depth of the well.  The 

as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 7 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 473 feet bgs in October 2008 to a maximum of 588 feet bgs in August 2004 while 

pumping water levels range from approximately 515 feet bgs in October 2008 to 651 feet bgs in 

July 2005.  Static and pumping water levels exhibit seasonal fluctuations, likely due to cyclical 

pumping, and have shown several periods of increasing and decreasing trends over the period of 

record from 1992 to 2020.  Water levels have exhibited a generally increasing trend since 2015. 

 

Instantaneous pumping rates have averaged approximately 1,570 gpm over the period of record 

from September 2009 through November 2016.  However, these data appear suspect and the 

flowmeter equipped on the well was reported questionable.  Following a rehabilitation event in 2017, 

the pumping rate averaged 1,911 gpm and exhibited a generally stable trend.  Specific capacity ranges 
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from a low of approximately 34 gpm/foot in September 2014 to a high of 72 gpm/foot in 

October 2017, averaging approximately 50 gpm/foot.  Despite fluctuations due to seasonal and 

operational changes, the overall trend in specific capacity has been relatively stable over the period 

of record.  In mid-2017, following a rehabilitation event, there was a marked increase in specific 

capacity coincident with an increase in water levels and instantaneous pumping rate. 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

generally increasing trends of approximately 10 feet per year (see Figure 7).  Instantaneous pumping 

rates increased sharply by approximately 300 gpm following a rehabilitation event in 2017, possibly 

in part due to erroneous readings from a questionable flowmeter in use prior to 2017.  Specific 

capacity increased by approximately 15 gpm/foot following the 2017 rehabilitation event and has 

remained generally stable since that time (see Figure 7). 

 

       
Clean and open well screen with visible gravel material.                Corrosion byproducts bleeding from blank into well screen. 
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2.6 WELL 10 
Well 10 was drilled and constructed to a depth of approximately 282 feet bgs in 1928, likely using 

the cable tool drilling method.  The well was deepened in 1946 to a reported depth of 600 feet bgs, 

although subsequent information suggests that the well was extended to a greater depth at that time2.  

The original 1928 well casing consisted of 16-inch diameter steel.  The well casing installed in 1946 

reportedly consisted of 12-inch diameter steel although subsequent information suggests that the 

well casing was 14-inch diameter with perforations of unknown type extending from 280 to 527 feet 

bgs3.  A 12-inch diameter liner was reportedly installed in 1987 extending to an unknown total depth 

and perforated with vertical mills knife openings from 500 to 610 feet bgs and louvered openings 

extending from 624 feet bgs and terminating in fill material at a depth of 658 feet bgs.  A second 

8-inch diameter well liner was installed in 2017 to a depth of 640 feet bgs with machine cut openings 

extending from 340 to 640 feet bgs.  The DWR Well Driller’s Report is included in Appendix A. 

 

September 8, 2017 Video Survey 

 

On September 8, 2017, a downhole video survey was performed to evaluate the physical condition of 

the well prior to installation of the second well liner.  Subsequent video surveys following installation 

of the well liner, if in existence, were not available for review.  At the time the September 8, 2017 

survey was conducted, the static water level was observed at a depth of approximately 439 feet bRP.  

The 1987 liner above the static water level was observed to be in poor condition, exhibiting several 

areas of structurally compromised casing, the most severe section occurring between the depths of 

334 and 346 feet bRP (see photograph on following page).  The liner had been previously repaired 

with steel casing patches extending from 309 to 329 feet bRP, presumably to repair hole(s) within 

the liner.   The mill-slotted well screen was observed to be generally open with minor buildup (see 

photograph on following page) while the louvered section of well liner below 624 feet bRP exhibited 

heavier buildup of material. 

 

Fill was encountered at a depth of approximately 628 feet bRP within the louvered section of the well 

liner indicating at least 30 feet of fill above the estimated bottom of the well liner.  The as-built details 

verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 8 for the 

period of record from March 1992 to March 2020.  Static water levels range from a minimum of 

 
2  A subsequent well liner installed in 1987 extended to a depth of at least 658 feet bgs, terminating in fill at that 

depth and suggesting that the 600-foot depth reported in 1946 was erroneous. 
 
3  The well liner installed in 1987 was 12 inches in diameter, suggesting that the casing installed in 1946 could not 

have been 12 inches in diameter.  The 1946 well casing could be seen behind the 1987 well casing and is presumed 
to be one nominal pipe diameter larger than the 1987 liner. 
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approximately 403 feet bgs in March 2013 to a maximum of 499 feet bgs in February 1996 while 

pumping water levels range from approximately 431 feet bgs in late-2012/early-2013 to 608 feet 

bgs in July 1993.  Static and pumping water levels have exhibited an increasing trend during the 

period between the early 1990s to early-2013 and then a decreasing trend through late-2016 at 

which time the well was rehabilitated.  Since early-2018, water levels have been generally stable. 

 

Instantaneous pumping rates and specific capacity exhibit a generally stable trend over the period of 

record from January 2008 through March 2020 and have averaged approximately 189 gpm and 

7 gpm/foot, respectively.  Static and pumping water levels, and instantaneous pumping rates 

exhibited a sharp decrease in early-2018 along with a corresponding decrease in specific capacity.  

This is likely due to additional head losses imparted by installation of the well liner in 2017. 

 

Performance Characteristics (Prior 5 Years) 

 

Instantaneous pumping rates and specific capacity have been generally stable over the past five (5) 

years (i.e., 2015 through 2020) but exhibited a sharp decrease in early-2018 due to increased head 

losses from installation of the second well liner in 2017 (see Figure 8).  Static and pumping water 

levels exhibited a similar decrease in early-2018 but have remained generally stable since that time 

(see Figure 8). 

 

       
Numerous holes within the 1987 well liner.                                        Minor mineral encrustation upon the mill-slotted liner. 
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2.7 WELL 11A 
Well 11A was drilled and constructed to a depth of approximately 900 feet bgs in 1963 using the 

direct circulation rotary drilling method.  The blank well casing reportedly consists of 16-inch 

diameter by 1/4-inch wall thickness mild steel extending from ground surface to 504 feet bgs.  The 

well screen reportedly consists of mild steel casing with 0.125-inch louvered openings extending 

from 504 to 900 feet bgs.  The DWR Well Driller’s Report is included in Appendix A. 

 

A 12-inch diameter liner was installed in 2012 extending to a depth of 875 feet bgs and perforated 

with 0.060-inch louvered openings from 665 to 865 feet bgs.   

 

March 14, 2012 Video Survey 

 

On March 14, 2012, a downhole video survey was performed to evaluate the physical condition of 

the well following a well rehabilitation event that included installation of a 12-inch liner.  At the time 

that survey was conducted, the static water level was observed at a depth of approximately 552 feet 

bRP.  The blank well liner above the static water level was observed to be clean and in relatively good 

condition.  The blank casing and screen below static water level exhibited minor to moderate 

biological growth throughout, and evidence of filamentous bacterial growth below approximately 

775 feet bRP (see photographs on following page).  Fill was encountered at a depth of approximately 

861 feet bRP indicating approximately 14 feet of fill above the reported bottom of the 12-inch well 

liner.  The as-built details verified by the downhole video survey, including the locations of well 

modifications and damage, are included in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 9 for the 

period of record from January 1999 to March 2020 although there are no water levels reported 

beyond September 2015.  Static water levels range from a minimum of approximately 476 feet bgs 

in November 2004 to a maximum of 616 feet bgs in September 2001and March 2016 while pumping 

water levels range from approximately 512 feet bgs in August 2007 to 653 feet bgs in 

September 2001 and October 2003.  Static and pumping water levels exhibit seasonal fluctuations, 

likely due to cyclical pumping, and show several periods of increasing and decreasing trends. 

 

Instantaneous pumping rates exhibit a generally decreasing trend from a high of approximately 

1,175 gpm in March 2000 to a low of 456 gpm in February 2002, with an average of approximately 

832 gpm.  Specific capacity ranges from a low of approximately 13 gpm/foot in September 2004 to a 

high of 30 gpm/foot in April 2001, averaging approximately 24 gpm/foot.  The overall trend in 

specific capacity has remained relatively stable over the period of record. 
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Performance Characteristics (Prior 5 Years) 

 

Instantaneous pumping rates exhibited a sharp increase in early-2016 followed by a sharp decrease 

in early-2017 due to unknown reasons, and has since exhibited a stable trend (see Figure 9).  There 

are insufficient data for other performance parameters to enable meaningful analyses of this event. 

 

       
Moderate bacterial growth upon well screen.                                     Filamentous bacteria growth below ~775 feet bRP. 
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2.8 WELL 14A 
Well 14A was drilled and constructed to a depth of approximately 900 feet bgs in 1965 using the 

direct circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

¼-inch wall thickness mild steel extending from ground surface to 450 feet bgs.  The 16-inch 

diameter louvered well screen reportedly extends from 450 to 900 feet bgs with unknown opening 

size.  The DWR Well Driller’s Report is included in Appendix A. 

 

May 20, 2014 Video Survey 

 

On May 20, 2014, a downhole video survey was performed to evaluate the physical condition of the 

well.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 576 feet bRP.  The blank well casing above the static water level was observed to be 

in poor condition, exhibiting moderate to severe spalling, sheeting, and corrosion, and possible holes 

within the casing at 449 feet bRP (see photograph on following page).  The louvered well screen 

appeared partially clogged with moderate to severe mineral encrustation, bacterial growth, and 

nodule formation (see photograph on following page).  The camera appeared not centered within the 

well toward the end of the survey, a possible indication that the well has alignment issues. 

 

Fill was encountered at a depth of approximately 809 feet bRP, obscuring the lowermost well screen 

section and indicating approximately 91 feet of fill above the reported total depth of the well.  The 

as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 10 for the 

period of record from May 2002 to March 2020.  Static water levels range from a minimum of 

approximately 515 feet bgs in May 2003 to a maximum of 623 feet bgs in August and September 2010 

while pumping water levels range from approximately 543 feet bgs in December 2019 to 654 feet 

bgs in September 2008.  Static and pumping water levels exhibit seasonal fluctuations, likely due to 

cyclical pumping, and have shown a decreasing trend from 2002 to 2010 followed by an increasing 

trend from 2010 to 2020. 

 

Instantaneous pumping rates have averaged approximately 938 gpm over the period of record from 

January 2008 through March 2020.  Pumping rates were generally stable at approximately 

1,000 gpm during the period from early-2008 to late-2017.  They have since been on a declining trend 

and are at a historic low of approximately 750 gpm.  Specific capacity ranges from a low of 

approximately 21 gpm/foot in March 2015 to a high of 77 gpm/foot in January 2011, averaging 

approximately 41 gpm/foot.  The overall trend in specific capacity has been decreasing. 
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Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

generally increasing trends of approximately 13 feet per year (see Figure 10).  Instantaneous 

pumping rates decreased sharply by approximately 230 gpm beginning in early-2017, coincident 

with a decrease in specific capacity of 4 gpm/foot over that same period of time (see Figure 10).  

Based upon information obtained from PWD, this change in performance is related to unsuccessful 

efforts made to reduce excessive sand production. 

 

       
Possible hole in blank well casing.                                                         Heavily buildup of bacterial growth on louvered well screen. 
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2.9 WELL 15 
Well 15 was drilled and constructed to a depth of approximately 800 feet bgs in 1960 using the direct 

circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by ¼-inch wall 

thickness mild steel extending from ground surface to 420 feet bgs.  The well screen consists of mild 

steel with 0.125-inch machine-cut openings extending from 420 to 800 feet bgs, differing 

considerably from as-built construction details observed during the downhole video survey 

conducted on December 12, 2016.  That video survey indicated the well screen to begin at 

approximately 320 feet bRP and extending all the way to 764 feet bRP, terminating in fill.  The water 

level in the well was reported to occur at a depth of 325 feet bgs at time of construction (i.e., 1960).  

The instantaneous production rate recorded at the time of construction was approximately 

1,750 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

December 12, 2016 Video Survey 

 

On December 12, 2016, a downhole video survey was performed to evaluate the physical condition 

of the well during a well rehabilitation event, presumably following mechanical cleaning.  At the time 

that survey was conducted, the static water level was observed at a depth of approximately 559 feet 

bRP.  The blank well casing above the static water level was observed to be in fair condition, 

exhibiting minor to moderate spalling, sheeting, and corrosion.  The mill-slotted well screen openings 

above and below the static water level appeared moderately to heavily clogged with unknown 

materials (see photograph on following page) and displayed evidence of severe bacterial growth and 

encrusting materials that had been removed during mechanical cleaning.  Cascading water was 

observed below 552 feet bRP.  Light-colored starburst deposits observed around portions of the slots 

suggest high velocity flow due to reduced open area (see photograph on following page). 

 

Fill was encountered at a depth of approximately 764 feet bRP, obscuring the lowermost well screen 

section and indicating approximately 36 feet of fill above the reported total depth of the well.  The 

as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 11 for the 

period of record from January 1999 to March 2020.  Static water levels range from a minimum of 

approximately 512 feet bgs in April 2013 to a maximum of 630 feet bgs in August 2013 while 

pumping water levels range from approximately 582 feet bgs in May 2011 to 694 feet bgs in 

October 2005.  Static and pumping water levels exhibit seasonal fluctuations, likely due to cyclical 

pumping, display several periods of increasing and decreasing trends, and have shown a slight 

increasing trend from 2016 to 2020. 

 

Instantaneous pumping rates have averaged approximately 982 gpm over the period of record from 

February 1999 through March 2020.  Pumping rates were generally stable at approximately 660 gpm 
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during the period from early-1999 to late-2003.  Since that time there was a sharp increase in 

pumping rate that did not correspond to significant changes to specific capacity or water levels (see 

Figure 11).  Pumping rates began to decline beginning early-2013 are currently somewhat stable at 

an average of approximately 690 gpm.  Specific capacity ranges from a low of approximately 

7 gpm/foot in July 2000 to a high of 40 gpm/foot in September 2012, averaging approximately 

16 gpm/foot.  The overall trend in specific capacity has been relatively stable. 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

generally stable trends (see Figure 11).  Despite the sharp decrease in 2015/2016, instantaneous 

pumping rates have been relatively stable.  Likewise, specific capacity has been relatively stable over 

the past 5 years (see Figure 11).  Based upon information obtained from PWD, this well was severely 

impacted by biofouling during routine well rehabilitation and has since not operated at full capacity. 

 

       
Severely clogged mill slots.                                                                       Evidence of past bacterial growth and high velocity flow. 
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2.10 WELL 16 
Well 16 was drilled and constructed to a depth of approximately 550 feet bgs in 1960 using the direct 

circulation rotary drilling method.  The blank well casing consists of 14-inch diameter by ¼-inch wall 

thickness mild steel extending from ground surface to 220 feet bgs.  The well screen consists of mild 

steel with 0.125-inch mill-slotted openings extending from 220 to 550 feet bgs, differing slightly from 

as-built construction details observed during the downhole video survey conducted on March 31, 

2008.  That video survey indicated the well screen to begin at approximately 236 feet bRP and 

extending all the way to 537 feet bRP, terminating in fill.  The water level in the well was reported to 

occur at a depth of 260 feet bgs at time of construction (i.e., 1960).  The instantaneous production 

rate recorded at the time of construction was approximately 575 gpm.  The DWR Well Driller’s 

Report is included in Appendix A. 

 

March 31, 2008 Video Survey 

 

On March 31, 2008, a downhole video survey was performed to evaluate the physical condition of 

the well shortly after a rehabilitation event in late-2007.  At the time that survey was conducted, the 

static water level was observed at a depth of approximately 179 feet bRP.  The blank well casing 

above the static water level was observed to be in fair condition, exhibiting minor to moderate 

spalling, sheeting, and corrosion.  The blank well casing below the water level exhibited moderate 

corrosion with a possible hole observed at 201 feet bRP.  The mill-slotted well screen openings 

appeared heavily clogged with corrosion byproducts and bacterial growth, becoming almost 

completely obscured and 100% clogged below approximately 300 feet bRP (see photograph on 

following page).  A spiral weld appears separated due to corrosion at a depth of 520 feet bRP (see 

photograph on following page). 

 

Fill was encountered at a depth of approximately 537 feet bRP, obscuring the lowermost well screen 

section and indicating approximately 13 feet of fill above the reported total depth of the well.  The 

as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 12 for the 

period of record from January 1999 to March 2020.  Static water levels range from a minimum of 

approximately 164 feet bgs in August and September 2010 to a maximum of 261 feet bgs in 

March 1995, while pumping water levels range from approximately 198 feet bgs in December 2012 

and January 2013 to 363 feet bgs in December 2007.  Static and pumping water levels exhibited 

generally increasing trend from 1998 through 2010, with the exception of a severe decline in 

pumping water levels in late-2007/early-2008, presumably due to drastically increased 

instantaneous pumping rates.  Water levels have remained relatively stable from 2011 to 2020. 
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Instantaneous pumping rates have averaged approximately 141 gpm over the period of record from 

January 2002 through March 2020.  Pumping rates have exhibited a generally stable trend over much 

of the period of record (aside from the aforementioned sharp increase in rates in 2007/2008) and 

began a slight declining trend beginning in 2017 (see Figure 12).  Specific capacity ranges from a low 

of approximately 3 gpm/foot in March 2008 to a high of 7 gpm/foot in January 2005, averaging 

approximately 5 gpm/foot.  As with pumping rate, the overall trend in specific capacity has been 

relatively stable over much of the period of record, aside from a slight decline beginning in 2017. 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

generally stable trends (see Figure 12).  Instantaneous pumping rates and specific capacity were 

relatively stable through 2015 and 2016 and began a slight decline beginning in 2017 (see Figure 12).  

 

       
Completely obscured and clogged mill-slotted well screen.             Possible separation of spiral casing weld due to corrosion. 
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2.11 WELL 18 
Well 18 was drilled and constructed to a depth of approximately 108 feet bgs in 1954 using the direct 

circulation rotary drilling method.  The blank well casing consists of 8-inch diameter 8-gauge mild 

steel extending from ground surface to 20 feet bgs.  The well screen consists of mild steel with mill 

slotted openings of unknown size extending from 20 to 108 feet bgs.  The water level in the well was 

reported to occur at a depth of 37 feet bgs at time of construction (i.e., 1954).  The instantaneous 

production rate recorded at the time of construction was approximately 171 gpm.  The DWR Well 

Driller’s Report is included in Appendix A.   

 

December 8, 2016 Video Survey 

 

On December 8, 2016, a downhole video survey was performed to evaluate the physical condition of 

the well following a rehabilitation event in 2016.  At the time that survey was conducted, the static 

water level was observed at a depth of approximately 48 feet bRP.  The blank well casing above the 

static water level was observed to be in poor condition, exhibiting heavy corrosion.  The mill-slotted 

well screen was heavily corroded with numerous casing breaches, including large holes, ruptures, 

and massive degradation of the casing below 86 feet bRP (see photograph on following page).  The 

mill-slotted openings were largely obscured by mineral encrustation and corrosion byproducts 

below approximately 60 feet bRP (see photograph on following page). 

 

Fill was encountered at a depth of approximately 93 feet bRP, covering the lower section of well 

screen and indicating approximately 15 feet of fill above the reported total depth of the well.  The 

as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 13 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 12.5 feet bgs in August 1994 to a maximum of 55 feet bgs in July 2018, while pumping 

water levels range from approximately 21 feet bgs in late-1994 and September 2006 to a maximum 

of 68 feet bgs in April 2004.  Static and pumping water levels have exhibited several periods of broad-

scale increasing and decreasing trends over the period of record, and have been observed to be 

generally stable, albeit fluctuating considerably since 2017 (see Figure 13). 

 

Instantaneous pumping rates have averaged approximately 73 gpm over the period of record from 

January 2007 through March 2020.  Pumping rates have exhibited several periods of increasing and 

decreasing trends, seemingly coincident with changes in water levels (see Figure 13).  Specific 

capacity ranges from a low of approximately 4 gpm/foot in August 2018 to a high of 27 gpm/foot in 

June 2008, averaging approximately 11 gpm/foot.  As with pumping rate, trends in specific capacity 

seem to be coincident with changes to water levels (see Figure 13). 
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Performance Characteristics (Prior 5 Years) 

 

During the period from 2017 to 2020, static and pumping water levels, and specific capacity, have 

exhibited generally stable, and perhaps slightly increasing trends (see Figure 13).  Data were not 

available for these parameters during the period from 2011 through 2016.  Instantaneous pumping 

rates were generally stable over the past five (5) years with the exception of a period of decline in 

2016 (see Figure 13).  This well was downsized from a 5 HP motor to a 3 HP motor in 2016 due to 

operational impacts with Well 19.   

 

       
Massive rupture in well screen showing formation cobbles.           Obscured well screen and evidence of casing degradation. 

 

Well Repair and Rehabilitation 

 

Based upon information provided by PWD, the well casing disintegrated during a rehabilitation event 

conducted in 2016.  The well was then lined with blank well casing and screen consisting of 6-inch 

diameter SDR-21 Certa-Lok™ PVC.  The screened section of the well liner is reportedly 60 feet in 

length and presumably extends to the total depth of the well at 108 feet bgs.  A new gravel envelope 

of unknown gradation was added to the annular space between the well liner and original well casing.   

 

  



Palmdale Water District  Well Rehabilitation Prioritization Program – Final Report 
 

Project No. 3020.001 
December 2020 

 
Page 27 

 

  

2.12 WELL 19 
Well 19 was drilled and constructed to a depth of approximately 350 feet bgs in 1961 using the direct 

circulation rotary drilling method.  The blank well casing consists of 14-inch diameter by ¼-inch wall 

thickness mild steel extending from ground surface to 80 feet bgs.  The well screen consists of mild 

steel with mill-slotted openings of unknown size extending from 80 to 350 feet bgs.  The water level 

in the well was reported to occur at a depth of 54 feet bgs at time of construction (i.e., 1961).  The 

instantaneous production rate recorded at the time of construction was approximately 115 gpm.  The 

DWR Well Driller’s Report is included in Appendix A. 

 

December 10, 2009 Video Survey 

 

On December 10, 2009, a downhole video survey was performed to evaluate the physical condition 

of the well.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 41 feet bRP.  The blank well casing above the static water level was observed to be in 

fair condition, exhibiting general corrosion.  The blank well casing below the water level exhibited 

some bacterial growth, nodule formation, and formation of iron oxide deposits.  The mill-slotted well 

screen appeared heavily clogged with corrosion byproducts and bacterial growth, becoming almost 

completely obscured from approximately 100 to 200 feet bRP (see photograph on following page).  

There is an apparent transition in the water quality environment at approximately 200 feet bRP with 

the amount of reddish iron oxide material diminishing and the bare metal of the well casing becoming 

visible (see photograph on following page).  The degree of mineral encrustation increases below 

approximately 250 feet bRP, becoming heavy and obscuring slot openings below 300 feet bRP. 

 

Fill was encountered at a depth of approximately 316 feet bRP, obscuring the lower portion of the 

well screen section and indicating approximately 34 feet of fill above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 14 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 14 feet bgs in August 1994 to a maximum of 89 feet bgs in August 2014, while 

pumping water levels range from approximately 44 feet bgs in May 1995 to 112 feet bgs in 

February 2018.  Static and pumping water levels exhibit an overall decreasing trend over the period 

of record, with the exception of a period of increasing water levels from 2004 to 2006 (see Figure 14).   

 

Instantaneous pumping rates have averaged approximately 127 gpm over the period of record from 

January 2007 through March 2020.  Pumping rates have exhibited a generally stable trend over the 

period of record, with the exception of a slight increase following a rehabilitation event in 2010/2011 

(see Figure 14).  Specific capacity ranges from a low of approximately 1.8 gpm/foot in February 2018 

to a high of 6.8 gpm/foot in July 2012, averaging approximately 4 gpm/foot.  As with pumping rate, 
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the overall trend in specific capacity has been relatively stable over much of the period of record, 

with the exception of a slight decline in 2011, coincident with the aforementioned increase in 

pumping rates following rehabilitation.     

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static water levels have been generally stable, 

and pumping water levels have exhibited a slightly increasing trend of approximately 3 feet per year 

beginning in 2017 (see Figure 14).  Instantaneous pumping rates and specific capacity were relatively 

stable throughout the past five (5) years (see Figure 14).  The pump motor was upsized from 5 HP to 

7 HP in 2011 without PWD oversight which resulted in impacts to the overall operation of the well. 

 

       
Completely obscured and clogged mill-slotted well screen.             Bare metal of well casing visible below 200 feet bRP. 
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2.13 WELL 21 
Well 21 was drilled and constructed to a depth of approximately 170 feet bgs in 1960 using the direct 

circulation rotary drilling method.  The blank well casing reportedly consists of open-bottom 16-inch 

diameter mild steel casing of unknown wall thickness extending from ground surface to 170 feet bgs, 

and open borehole from 170 feet bgs to 350 feet bgs.  The well casing was perforated with mills knife 

openings of unknown size and at unknown depths.   

 

A 10-inch diameter by ¼-inch wall thickness mild steel liner was installed in 19794 extending to a 

depth of 346 feet bgs and perforated with 0.140-inch mill slotted openings from 216.4 to 346 feet 

bgs.  The DWR Well Driller’s Report is included in Appendix A. 

 

April 4, 2013 Video Survey 

 

On April 4, 2013, a downhole video survey was performed to evaluate the physical condition of the 

well liner.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 161 feet bRP.  The blank well casing above the static water level was observed to be 

in poor condition, exhibiting moderate to severe spalling, sheeting, and corrosion, and possible 

structural issues at 98 feet bRP (see photograph on following page).  The blank well casing below the 

water level exhibited possible bacterial growth and nodule formation.  The mill-slotted well screen 

appeared heavily clogged and obscured with nodule growth, exhibiting heavy to massive growth 

below 288 feet bRP (see photograph on following page).  A possible small hole was observed within 

the well screen at 320.5 feet bRP. 

 

Fill was encountered at a depth of approximately 325 feet bRP, obscuring the lower portion of the 

well screen section and indicating approximately 21 feet of fill above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 15 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 160 feet bgs in March 2013 to a maximum of 207 feet bgs in June 2007, while pumping 

water levels range from approximately 181 feet bgs in March 2013 to 240 feet bgs in June 2007.  

Static and pumping water levels are observed to be general stable and exhibit an overall slight 

increasing trend over the period of record (see Figure 15).   

 

Instantaneous pumping rates have averaged approximately 245 gpm over the period of record from 

January 2007 through March 2020 and show a declining trend (see Figure 15).  Specific capacity 

 
4  Based on a cost proposal for the well liner from Rottman Drilling Company and dated January 9, 1979.  The exact 

date of liner installation is not known. 
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ranges from a low of approximately 5 gpm/foot in March 2017 to a high of 20 gpm/foot in October 

2011, averaging approximately 10 gpm/foot.  As with pumping rate, the overall trend in specific 

capacity has been relatively stable over much of the period of record, with the exception of an abrupt 

increase from mid-2011 through early-2013, coincident with an increase in water levels during that 

period of time (see Figure 15). 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have been 

generally stable and show no discernable trend (see Figure 15).  Instantaneous pumping rates and 

specific capacity show a slight decreasing trend over the past five (5) years (see Figure 15).  

 

       
Severe corrosion of blank well liner above water level.                    Massive nodule structures present below 288 feet bRP. 
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2.14 WELL 22 
Well 22 was drilled and constructed to a depth of approximately 400 feet bgs in 1974 using the direct 

circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by ¼-inch wall 

thickness mild steel extending from ground surface to 190 feet bgs.  The well screen consists of mild 

steel with 0.125-inch louvered openings extending from 190 to 400 feet bgs.  The water level in the 

well was reported to occur at a depth of 130 feet bgs at time of construction (i.e., 1974).  The 

instantaneous production rate recorded at the time of construction was approximately 460 gpm.  The 

DWR Well Driller’s Report is included in Appendix A. 

 

March 15, 2016 Video Survey 

 

On March 15, 2016, a downhole video survey was performed to evaluate the physical condition of 

the well following a rehabilitation event.  At the time that survey was conducted, the static water level 

was observed at a depth of approximately 114 feet bRP.  The blank well casing above the static water 

level was observed to be in fair condition, exhibiting minor to moderate spalling, sheeting, and 

corrosion, and severe corrosion immediately above the water line (see photograph on following 

page).  The louvered well screen appeared mostly open with some evidence of bacterial growth, 

nodule formation, corrosion, and sediment resting on the louver shelves (see photograph on 

following page).  Bacterial growth was observed to be increasing below approximately 300 feet bRP 

until visibility was reduced to zero at 330 feet bRP.  

 

Fill was encountered at a depth of approximately 395 feet bRP, obscuring the lower portion of the 

well screen section and indicating approximately 5 feet of fill above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 16 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 104 feet bgs in March 2009 and December 2013 to a maximum of 204 feet bgs in 

March 2013, while pumping water levels range from approximately 149 feet bgs in February 2003 

and March 2009 to 255 feet bgs in November 1992 (see Figure 16).  Static and pumping water levels 

exhibit a generally increasing trend from 1992 to 2004 followed by two periods of decreasing water 

levels from 2005 to 2012 and 2013 to 2020 (see Figure 16).  The cause of the sharp increase in water 

levels in early-2013 is unknown.   

 

Instantaneous pumping rates have averaged approximately 355 gpm over the period of record from 

January 2008 through March 2020.  Pumping rates have exhibited a generally decreasing trend over 

the period of record, with the exception of a slight increase following a rehabilitation event in 

2015/2016 (see Figure 16).  Specific capacity has ranged from a low of approximately 6 gpm/foot in 

September 2008 to a high of 15 gpm/foot in March 2013, averaging approximately 8 gpm/foot.  
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Specific capacity has been relatively stable over much of the period of record and shows a slight 

decline beginning in 2013, coincident with the aforementioned unexplained increase in water levels. 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

a declining trend of approximately 6 feet per year (see Figure 16).  Instantaneous pumping rates and 

specific capacity were relatively stable and exhibited only slight decreasing trends (see Figure 16).  

 

       
Heavy corrosion of casing immediately above water level.             Louvered well screen appears mostly open. 
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2.15 WELL 23A 
Well 23A was drilled and constructed to a depth of approximately 840 feet bgs in 1991 using the 

reverse circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

5/16-inch wall thickness mild steel extending from ground surface to 600 feet bgs.  The well screen 

consists of mild steel with 0.030-inch louvered openings extending from 600 to 840 feet bgs.  The 

DWR Well Driller’s Report is included in Appendix A. 

 

April 25, 2012 Video Survey 

 

On April 25, 2012, a downhole video survey was performed to evaluate the physical condition of the 

well.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 552 feet bRP.  The blank well casing above the static water level was observed to be 

in generally good condition, exhibiting general corrosion and pitting from ground surface to 

approximately 215 feet bRP and minor to moderate spalling and corrosion increasing below this 

depth.  The louvered well screen appeared mostly open with minor to moderate nodule formation 

and buildup of mineral encrustation, increasing somewhat below approximately 700 feet bRP (see 

photograph on following page).  

 

Debris (i.e., cable and tape) was encountered at a depth of approximately 740 feet bRP (see 

photograph on following page), obscuring the lower portion of the well screen section and indicating 

approximately 100 feet of debris and/or fill may be present above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 17 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 517 feet bgs in December 1993 to a maximum of 604 feet bgs in September 2007 and 

September 2015, while pumping water levels range from approximately 572 feet bgs in May 2003 to 

602 feet bgs in July 2014 (see Figure 17).  Static and pumping water levels show several periods of 

increasing and decreasing trends and have most recently exhibited an increasing trend beginning in 

2015 (see Figure 17).  

 

Instantaneous pumping rates have averaged approximately 647 gpm over the period of record from 

January 2002 through March 2020.  Pumping rates have exhibited a generally stable trend over the 

period of record from 2008 through 2017 followed by a sharp increasing in early-2017 (see 

Figure 17).  Specific capacity has ranged from a low of approximately 7 gpm/foot in July 2014 to a 

high of 21 gpm/foot in March 2018, averaging approximately 14 gpm/foot.  As with pumping rate, 

specific capacity has been relatively stable over much of the period of record followed by a sharp 

increase in early-2017 (see Figure 17).   
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Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

increasing trends of approximately 10 and 15 feet per year, respectively (see Figure 17).  Aside from 

the aforementioned sharp increase in early-2017, instantaneous pumping rates and specific capacity 

were relatively stable (see Figure 17).  

 

       
Nodule formation and mineral encrustation on well screen.          Debris in well at approximately 740 feet bRP. 
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2.16 WELL 25 
Well 25 was drilled and constructed to a depth of approximately 605 feet bgs in 1989 using the direct 

circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 5/16-inch 

wall thickness mild steel extending from ground surface to 255 feet bgs.  The well screen consists of 

mild steel wire-wrap with 0.060-inch openings extending from 255 to 335 feet bgs, 385 to 405 feet 

bgs, 435 to 595 feet bgs, differing considerably from as-built construction details observed during 

the downhole video survey conducted on November 13, 2005.  That video survey indicated the well 

screen to begin at approximately 166 feet bRP.  A 10.75-inch outside diameter (OD) by ¼-inch wall 

thickness mild steel well liner was installed in 2019 extending to an estimated depth of 580 feet bgs.  

The liner screen consisted of 0.040-inch vertical slotted openings extending across an unknown 

interval5.  The water level in the well was reported to occur at a depth of 108 feet bgs at time of 

construction (i.e., 1989).  The instantaneous production rate recorded at the time of construction was 

approximately 750 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

April 23, 2019 Video Survey 

 

On April 23, 2019, a downhole video survey was performed to evaluate the physical condition of the 

well.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 118.6 feet bRP.  The blank well casing above the static water level was observed to 

exhibit general corrosion and pitting, increasing below approximately 100 feet bRP.  The blank casing 

below the water surface exhibited severe spalling and corrosion with minor nodule formation.  The 

wire-wrap well screen openings appeared to be mostly open but in generally poor condition with 

bacterial growth, corrosion, and clogging increasing in severity with increasing depth.  Numerous 

vertical ruptures and holes were observed throughout the well screen indicating severe structural 

issues (see photograph on following page).  The second well screen interval (i.e., 386 to 405 feet bRP) 

exhibited clogging from sediment and heavy bacterial growth (see photograph on following page).  

The third well screen interval beginning at 436 feet bRP was observed to be heavily clogged with 

sediment and bacterial growth and suffering from severe structural issues, including large vertical 

ruptures (see photograph on following page).  Fill was encountered at a depth of approximately 

525 feet bRP, obscuring the lower portion of the well screen section and indicating approximately 

80 feet of debris and/or fill above the reported total depth of the well.  As-built details verified by the 

downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 18 for the 

period of record from April 1992 to March 2020.  Static water levels range from a minimum of 

approximately 77 feet bgs in September 2007 to a maximum of 189 feet bgs in February 2011, while 

 
5  Video surveys conducted immediately prior to and following the 2019 liner installation were not available for 

review as part of this evaluation.  The latest available video survey is dated April 23, 2019. 
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pumping water levels range from approximately 159 feet bgs in January 1994 to 319 feet bgs in 

February 2020 (see Figure 18).  Static and pumping water levels show several periods of increasing 

and decreasing trends and have most recently exhibited a significant decrease following installation 

of the aforementioned well liner in 2019 (see Figure 18).  

 

Instantaneous pumping rates have averaged approximately 502 gpm over the period of record from 

January 2006 through March 2020.  Pumping rates have exhibited a generally decreasing trend over 

the period of record from 2006 through early-2018 followed by a sharp decrease following 

installation of the well liner in 2019 (see Figure 18).  Specific capacity was relatively stable over the 

period of record from 2006 through 2011 and averaged approximately 7 gpm/foot (see Figure 18).  

There are no specific capacity data during the period from early-2011 through late-2016 due to the 

lack of water levels6 but data reported for late-2016 through early-2018 indicate an apparent decline 

in specific capacity during the period without data to an average of 5 gpm/foot (see Figure 18).  As 

with pumping rate, specific capacity declined again to an average of approximately 2 gpm/foot 

following installation of the well liner in 2019 (see Figure 18).  

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), there have been significant declines in water 

levels, instantaneous pumping rate, and specific capacity due to clogging of the original well casing 

and installation of a well liner in 2019 (see Figure 18).  The instantaneous pumping rate has declined 

by approximately 50% from early-2015 through early-2020.  Specific capacity has declined by 

approximately 60% from late-2017 through early-2020 (see Figure 18).  There are operational 

constraints when running this well with Wells 29, 30, and 33 due to water level interference. 

 

       
Heavy bacterial growth and severe vertical rupture.                         Heavy bacterial growth and severe vertical rupture. 

  

 
6  The lack of water level data collected during this period was reportedly due to malfunctioning pressure 

transducer(s) deployed within the well. 
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2.17 WELL 26 
Well 26 was drilled and constructed to a depth of approximately 480 feet bgs in 1989 using the direct 

circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 5/16-inch 

wall thickness mild steel extending from ground surface to 150 feet bgs.  The well screen consists of 

mild steel wire-wrap with 0.060-inch openings extending from 150 to 270 feet bgs and 310 to 

470 feet bgs.  The water level in the well was reported to occur at a depth of 180 feet bgs at time of 

construction (i.e., 1989).  The instantaneous production rate recorded at the time of construction was 

approximately 750 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

August 11, 2005 Video Survey 

 

On August 11, 2005, a downhole video survey was performed to evaluate the physical condition of 

the well7.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 106 feet bRP.  The blank well casing above the static water level was observed to be 

in generally poor condition, exhibiting moderate to severe corrosion, pitting, and spalling.  The blank 

casing below the water level was observed to be severely corroded with evidence of nodules that had 

been knocked off, presumably during a mechanical cleaning event.  The uppermost wire-wrap well 

screen section (i.e., 151 to 271 feet bRP) appeared partially clogged and exhibited moderate to severe 

corrosion and deposition of iron oxide deposits, increasing with depth (see photograph on following 

page).  The lowermost well screen interval exhibited moderate corrosion and clogging beginning at 

311 feet bRP, transitioning into clean and open well screen below approximately 360 feet bRP.  There 

is an apparent transition in the water quality environment at approximately this depth with the 

amount of reddish iron oxide material diminishing drastically and the bare metal of the well screen 

becoming visible and giving the appearance of stainless steel (see photograph on following page).  

Drilling mud was observed upon the well screen at 459 feet bRP. 

 

Fill was encountered at a depth of approximately 460 feet bRP, obscuring the lower portion of the 

well screen section and indicating approximately 20 feet of fill above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 19 for the 

period of record from June 1992 to March 2020.  Static water levels range from a minimum of 

approximately 109 feet bgs in April 2006 to a maximum of 220 feet bgs in August 1994, while 

pumping water levels range from approximately 215 feet bgs in February 2006 to 391 feet bgs in 

September 2014 (see Figure 19).  Static and pumping water levels show several periods of increasing 

and decreasing trends and have most recently exhibited an increasing trend beginning in 2015 (see 

 
7  There is record of a more recent video survey conducted on June 14, 2016 but that video survey was not available 

for review as part of this evaluation. 
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Figure 19).  The divergence of static and pumping water levels observed during the early history of 

the well is evidence that the well intake structure began to clog and become inefficient shortly after 

construction (see Figure 19).  

 

Instantaneous pumping rates have averaged approximately 282 gpm over the period of record from 

February 2009 through March 2020.  Pumping rates have exhibited a generally stable trend over the 

period of record with the exception of a slight increase in early-2017, coincident with an increase in 

water levels (see Figure 19).  Likewise, specific capacity has averaged approximately 2.6 gpm/foot 

over the period of record and has exhibited similar trending (see Figure 19).   

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

increasing trends of approximately 17 feet per year (see Figure 19).  Aside from the aforementioned 

increases in early-2017, instantaneous pumping rates and specific capacity for Well 26 have been 

relatively stable (see Figure 19).  

 

       
Severe corrosion and deposition of iron oxide on well screen.        Well screen clean and giving appearance of stainless steel. 
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2.18 WELL 29 
Well 29 was drilled and constructed to a depth of approximately 370 feet bgs in 1989 using the 

reverse circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

5/16-inch wall thickness mild steel extending from ground surface to 190 feet bgs.  The well screen 

consists of mild steel with 0.070-inch louvered openings extending from 190 to 370 feet bgs.  The 

water level in the well was reported to occur at a depth of 104 feet bgs at time of construction (i.e., 

1989).  The instantaneous production rate recorded at the time of construction was approximately 

350 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

The steel casing patch extending from 254.4 to 259.4 feet bRP was presumably installed to repair 

hole(s) within the blank well casing. 

 

October 10, 2018 Video Survey 

 

On October 10, 2018, a downhole video survey was performed to evaluate the physical condition of 

the well following a rehabilitation event.  At the time that survey was conducted, the static water level 

was observed at a depth of approximately 126 feet bRP.  The blank well casing was observed to be in 

generally fair condition, exhibiting symptoms of general corrosion and pitting.  The louvered well 

screen appeared severely clogged and obscured with bacterial growth and scale, becoming 

increasing severe with increasing depth (see photograph on following page).  Some isolated louvered 

openings appear enlarged and have gravel envelope material visible within them, an indication of 

erosion from high velocity flow due to reduced open area  (see photograph on following page).   

 

Fill was encountered at a depth of approximately 367 feet bRP, obscuring the lower portion of the 

well screen section and indicating approximately 3 feet of fill above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 20 for the 

period of record from May 2007 to March 2020.  Static water levels were generally stable from early-

2007 to late-2012, and then entered into a declining trend from 2013 to late-2019 (see Figure 20).  

The divergence of static and pumping water levels beginning in 2013 is evidence that the well intake 

structure is clogging over time (see Figure 20).  

 

Instantaneous pumping rates have averaged approximately 229 gpm over the period of record from 

May 2007 through March 2020.  Pumping rates have exhibited a generally stable trend over the 

period of record from 2007 to 2012, and have since begun to decline, coincident with a decrease in 

water levels at that time (see Figure 20).  Likewise, specific capacity has averaged approximately 

2.2 gpm/foot over the period of record and has exhibited similar trending (see Figure 20). 
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Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

decreasing  trends of approximately 1 to 2 per year (see Figure 20).  Instantaneous pumping rates 

have declined by approximately 39% (see Figure 20).  Specific capacity is also declining somewhat 

but recent data for 2019 to present was not available for review.  There are operational constraints 

when running this well with Wells 25, 30, and 33 due to water level interference. 

 

       
Severe clogging of well screen from bacterial growth.                     Enlarged louvered openings showing gravel envelope. 
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2.19 WELL 30 
Well 30 was drilled and constructed to a depth of approximately 410 feet bgs in 1989 using the 

reverse circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

5/16-inch wall thickness mild steel extending from ground surface to 200 feet bgs.  The well screen 

consists of mild steel with 0.070-inch louvered openings extending from 200 to 410 feet bgs.  The 

water level in the well was reported to occur at a depth of 126 feet bgs at time of construction (i.e., 

1989).  The instantaneous production rate recorded at the time of construction was approximately 

1,400 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

January 14, 2016 Video Survey 

 

On January 14, 2016, a downhole video survey was performed to evaluate the physical condition of 

the well following a rehabilitation event.  At the time that survey was conducted, the static water level 

was observed at a depth of approximately 147 feet bRP.  The blank well casing above the water level 

was observed to be in generally good condition.  The blank casing below the water level was observed 

to be clean and in relatively good condition, exhibiting moderate pitting, bacterial growth, and nodule 

formation.  The louvered well screen appeared relatively clean and open, with evidence of prior 

bacterial growth and nodule formation (see photograph on following page).  Sediment was observed 

settled upon the louver shelves below 366 feet bRP (see photograph on following page).   

 

Fill was encountered at a depth of approximately 408 feet bRP, obscuring the lower portion of the 

well screen section and indicating approximately 2 feet of fill above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 21 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 104 feet bgs in February 1994 to a maximum of 238 feet bgs in July 2014 and 

December 2016 while pumping water levels range from approximately 170 feet bgs in May 1995 to 

323 feet bgs in July 2014.  The water levels show a series of increasing and decreasing trends over 

the period of record but show an overall decreasing trend.  Since early-2014, water levels have been 

generally stable and have exhibited a slight increasing trend (see Figure 21).  

 

Instantaneous pumping rates have averaged approximately 512 gpm over the period of record from 

January 2008 through March 2020.  Pumping rates have exhibited a generally stable trend over much 

of the period of record and have begun to decline in early-2017 (see Figure 21).  Likewise, specific 

capacity has averaged approximately 7 gpm/foot over the period of record and has exhibited similar 

trending (see Figure 21). 
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Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), static and pumping water levels have exhibited 

generally stable trends (see Figure 21).  Instantaneous pumping rates and specific capacity have both 

declined by approximately 20% since early-2016 (see Figure 21).  There are operational constraints 

when running this well with Wells 25, 29, and 33 due to water level interference. 

 

       
Evidence of prior bacterial growth upon the well screen.                Sediment resting upon the louver shelves. 
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2.20 WELL 32 
Well 32 was drilled and constructed to a depth of approximately 570 feet bgs in 1989 using the direct 

circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 5/16-inch 

wall thickness mild steel extending from ground surface to 280 feet bgs.  The well screen consists of 

mild steel with 0.094-inch louvered openings extending from 280 to 570 feet bgs, differing somewhat 

from the screened intervals observed on the August 12, 2013 video survey.  That video survey 

indicated two (2) well screens sections located from 333 to 483 feet bRP and from 505 to 574 feet 

bgs, terminating in fill.  The water level in the well was reported to occur at a depth of 238 feet bgs at 

time of construction (i.e., 1989).  The instantaneous production rate recorded at the time of 

construction was approximately 450 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

August 12, 2013 Video Survey 

 

On August 12, 2013, a downhole video survey was performed to evaluate the physical condition of 

the well following a rehabilitation event.  At the time that survey was conducted, the static water level 

was observed at a depth of approximately 202 feet bRP.  The blank well casing above the water level 

was observed to be in fair condition with general corrosion, spalling, and pitting, increasing with 

depth.  The blank casing below the water level was observed to be in relatively good condition, 

exhibiting mild to moderate corrosion and evidence of nodule formation.  The majority of the 

uppermost louvered well screen appeared relatively clean and open, with evidence of prior bacterial 

growth and nodule formation (see photograph on following page), with moderate buildup occurring 

below approximately 460 feet bRP.  The lower screen interval appeared moderately to heavily 

clogged with sediment and growth (see photograph on following page). 

 

Fill was encountered at a depth of approximately 574 feet bRP, below the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 22 for the 

period of record from May 1992 to March 2020.  Static water levels range from a minimum of 

approximately 201 feet bgs in March 2020 to a maximum of 327 feet bgs in July and August 1997, 

while pumping water levels range from approximately 295 feet bgs in March 2020 to 421 feet bgs in 

November 1993.  Water levels exhibit seasonal fluctuations due to pumping cycles and a general 

overall increasing trend over the period of record (see Figure 22).  

 

Instantaneous pumping rates have averaged approximately 238 gpm over the period of record from 

January 2008 through March 2020.  Pumping rates have exhibited a generally stable trend over much 

of the period of record despite a slight decrease during the period from late-2013 through early-2017 

(see Figure 22).  Specific capacity has averaged approximately 2 gpm/foot over the period of record 

and has exhibited a generally stable trend (see Figure 22). 
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Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), both static and pumping water levels have 

exhibited a generally increasing trend of approximately 10 feet per year (see Figure 22).  

Instantaneous pumping rates and specific capacity have both exhibited generally stable trends over 

the same period of time (see Figure 22). 

 

       
Evidence of prior bacterial growth and nodule formation.             Moderate to heavy growth upon lower well screen interval. 
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2.21 WELL 33 
Well 33 was drilled and constructed to a depth of approximately 465 feet bgs in 1991 using the 

reverse circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

¼-inch wall thickness mild steel extending from ground surface to 220 feet bgs, 240 to 280 feet bgs, 

and 460 to 465 feet bgs.  The well screen consists of stainless steel wire-wrap with 0.040-inch 

openings extending from 220 to 240 feet bgs and 0.070-inch openings from 280 to 460 feet bgs.  The 

water level in the well was reported to occur at a depth of 130 feet bgs at time of construction (i.e., 

1991).  The instantaneous production rate recorded at the time of construction was approximately 

1,000 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

August 7, 2008 Video Survey 

 

On August 7, 2008, a downhole video survey was performed to evaluate the physical condition of the 

well.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 152 feet bRP.  The blank well casing above the water level was observed to exhibit 

general corrosion, spalling, and pitting, increasing with depth.  The blank well casing below the water 

level was observed to exhibit heavy corrosion, spalling, sheeting, and pitting.  The section of mild 

steel blank well casing between the two screen sections exhibited moderate corrosion and buildup.  

The uppermost well screen section appeared to be in open, clean, generally excellent condition, with 

gravel envelope material visible through the well screen openings (see photograph on following 

page).  The lowermost screen appears to be partially clogged with sediment resting within the wire 

openings, becoming completely clogged with what appears to be drilling mud below approximately 

450 feet bRP (see photograph on following page). 

 

Fill was encountered at a depth of approximately 454 feet bRP, obscuring the lower portion of the 

well screen section and indicating approximately 11 feet of fill above the reported total depth of the 

well.  The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 23 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 64 feet bgs in December 2008 to a maximum of 270 feet bgs in October 2003, while 

pumping water levels range from approximately 180 feet bgs in January 1996 to 269 feet bgs in 

September 2003.  Water levels exhibit seasonal fluctuations due to pumping cycles and several 

broad-scale increasing and decreasing trends.  However, the overall trend over the period of record 

has been decreasing, with water levels becoming relatively stable since 2015 (see Figure 23).  

 

Instantaneous pumping rates have averaged approximately 431 gpm over the period of record from 

January 2002 through March 2020.  Pumping rates have exhibited an increasing trend over the 

period of record from late-2003 through early-2011 and have since been on a declining trend (see 
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Figure 23).  Specific capacity has averaged approximately 6 gpm/foot over the period of record and 

has exhibited a generally stable trend (see Figure 23). 

 

Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), both static and pumping water levels have 

exhibited a generally stable trend, despite significant seasonal fluctuation (see Figure 23).  

Instantaneous pumping rate has declined by approximately 18% from early-2015 through 

early-2020.  Specific capacity has been relatively stable (see Figure 23).  There are operational 

constraints when running this well with Wells 25, 29, and 30 due to water level interference 

 

       
Upper well screen open and in excellent condition.                           Lower well screen partially clogged with sediment. 
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2.22 WELL 35 
Well 35 was drilled and constructed to a depth of approximately 500 feet bgs in 1991 using the 

reverse circulation rotary drilling method.  The blank well casing consists of 16-inch diameter by 

5/16-inch wall thickness mild steel extending from ground surface to 200 feet bgs.  The well screen 

consists of stainless steel wire-wrap with 0.060-inch openings extending from 200 to 500 feet bgs.  

The water level in the well was reported to occur at a depth of 174 feet bgs at time of construction 

(i.e., 1991).  The instantaneous production rate recorded at the time of construction was 

approximately 800 gpm.  The DWR Well Driller’s Report is included in Appendix A. 

 

April 30, 2018 Video Survey 

 

On April 30, 2018, a downhole video survey was performed to evaluate the physical condition of the 

well.  At the time that survey was conducted, the static water level was observed at a depth of 

approximately 173 feet bRP.  The blank well casing above and below the water level was observed to 

exhibit moderate to severe corrosion, spalling, and pitting, increasing with depth.  The well screen 

appeared to be in open, very clean, and in generally excellent condition to approximately 435 feet 

bRP, with gravel envelope material visible through the well screen openings (see photograph on 

following page).  Sediment buildup within the well screen was observed below 435 feet bRP, 

increasing with increasing depth and completely clogging the well screen openings below 472 feet 

bRP.  Although unclear, the bottom of the wire-wrap screen appears torn and separated below 

476 feet bRP (see photograph on following page). 

 

Fill was encountered at a depth of approximately 476 feet bRP, obscuring the lower portion of the 

well screen and indicating approximately 24 feet of fill above the reported total depth of the well.  

The as-built details verified by the downhole video survey are shown graphically in Appendix F. 

 

Historical Groundwater Levels and Pumping Dynamics 

 

Historical static and pumping water levels and well performance data are shown on Figure 24 for the 

period of record from January 1992 to March 2020.  Static water levels range from a minimum of 

approximately 154 feet bgs in April 1992 to a maximum of 265 feet bgs in June 2014, while pumping 

water levels range from approximately 251 feet bgs in February 1996 to 390 feet bgs in May 2007.  

Water levels exhibit seasonal fluctuations due to pumping cycles and a period of increased decline 

and recovery during the period of record from early-2002 through late-2010 (see Figure 24).  The 

overall trend over the period of record has been decreasing, with water levels becoming relatively 

stable since 2015 (see Figure 24).  

 

Instantaneous pumping rates have averaged approximately 369 gpm over the period of record from 

January 2008 through March 2020 and have exhibited an overall decreasing trend (see Figure 24).  

Specific capacity has averaged approximately 2.5 gpm/foot over the period of record and has 

exhibited a generally declining trend since late-2015 (see Figure 24). 
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Performance Characteristics (Prior 5 Years) 

 

Over the past five (5) years (i.e., 2015 through 2020), both static and pumping water levels have 

exhibited a generally stable trend, despite significant seasonal fluctuation (see Figure 24).  

Instantaneous pumping rate has declined by approximately 5% and specific capacity has declined 

approximately 18% from early-2015 through early-2020 (see Figure 24). 

 

       
Well screen open and in excellent condition.                                       Bottom of well screen appears torn and clogged. 
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3.0 RANKING METHODOLOGY 

3.1 WELL CONDITION AND PERFORMANCE RANKING 
The well condition assessments performed in Section 2.0 were used to develop an overall appraisal 

of the current condition of each well based on physical attributes and performance characteristics.  

These appraisals were used to rank the wells in order of overall condition, with the highest ranked 

wells having the worst overall condition, and the lowest ranked wells being in the best condition.  

The ranking of each well was based on the criteria discussed below and reflects each site’s overall 

condition.  The condition ranking criteria were given a weighting factor of 1 to 3 (3 being most 

important).  For example, the age of a well is considered a critical factor related to evaluating the 

useful service life of a well and, thus, was given a weighting factor of 3.  Each well was assessed 

individually as to respective well-specific criteria by being assigned a raw criteria score between 0 

and 3 (3 being conditionally worse).  The product of individual site-specific criteria scores and their 

respective weighting factors resulted in a total weighted score for well condition and performance. 

 

Each of the wells were evaluated as to condition and performance in terms of several factors.  

Specifically, this evaluation included an assessment of the following criteria within three categories, 

each of which is summarized in Table 2 and discussed in greater detail below. 

 

Well Condition and Ranking Criteria 

Category Criteria Weighting Factor 

Design and Construction 

Well Age 3 

Steel Type 3 

Screen Type 2 

Screen Opening Size 2 

Remaining Service Life 3 

Drilling Method 1 

Physical Condition 

Structural Concerns / Risk of Collapse 3 

Fill and/or Debris 1 

Encrustation and/or Biofouling 2 

Performance Characteristics 

Water Level Trends 2 

Flow Rate and/or Specific Capacity Trend 1 

Sand and/or Gravel Production 3 

Water Levels Below Screen / Air Entrainment 2 

 

3.1.1 DESIGN AND CONSTRUCTION CRITERIA 

3.1.1.1 WELL AGE 
The age of a well directly affects useful service life.  Older wells will increasingly experience clogging 

of the well screen structure from mineral encrustation, buildup of corrosion byproducts, and 

biological growth.  Continued metal loss from corrosion and rehabilitation activities may ultimately 
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lead to structural concerns (e.g., holes, ruptures, deformation, and enlarged screen openings) which 

may lead to operational issues, and ultimately complete failure of the well structure.  As of the date 

of this report, the PWD well field ranges in age from 29 to 74 years with an average age of 45 years 

and with all but three (3) wells exceeding the theoretical useful service life.  Although other criteria 

within this category may be affected as a direct result of well age, this criterion is considered to be an 

overall metric from which to assess the general condition of a well.  The weighting factor assigned to 

this criterion is 3 and criteria scores were assigned based on the following. 

 

Well Age 

(Weighting Factor 3) 

Description Score 

< 10 Years 0 

10 – 29 Years 1 

30 – 44 Years 2 

> 45 Years 3 

 

3.1.1.2 STEEL TYPE 
The type of steel used to construct a well has a direct impact on clogging of the well screen structure 

and useful service life.  A stainless steel well will suffer far less rates of corrosion than a mild steel 

well, will clog less readily, and will respond more positively to rehabilitation and redevelopment 

efforts.  As such, a well constructed of higher grade steels will require less down time for maintenance 

and will need replacement at much greater intervals, allowing for longer periods of uninterrupted 

service.  The range of steels between mild steel and stainless steel offer varying degrees of corrosion 

resistance.  It should be noted that hard red and Kai-Well steels have a high copper content and were 

developed to withstand the rigors of the cable-tool drilling process.  As such, these types of wells have 

been known to exhibit unusually long, albeit unpredictable, service lives.  The weighting factor 

assigned to this criterion is 3 and criteria scores were assigned based on the following. 

 

Steel Type 

(Weighting Factor 3) 

Description Score 

Stainless Steel 0 

Hard Red / Kai-Well 1 

Copper-Bearing / HSLA 2 

Mild Steel / Unknown 3 
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3.1.1.2.1 SCREEN TYPE 
The type of steel used to construct a well has a direct impact on structural integrity, rate of clogging, 

and useful service life.  Pipe-based well screens such as louvers and mill slots offer structural strength 

while wire-wrap screens, especially those constructed of low-grade steels, are considered highly 

susceptible to degradation and structural decline.  Opening geometry is also a factor, with louvers 

and wire-wrap geometries opening outward and being considered most favorable, and mill slots 

being susceptible to clogging and being least favorable.  Knife-cut and hydraulically-perforated 

openings (e.g., Moss perforations) can be susceptible to high velocity flow, resulting in erosion and 

widening of the opening over time, ultimately leading to sand and gravel influx.  The weighting factor 

assigned to this criterion is 2 and criteria scores were assigned based on the following. 

 

Screen Type 

(Weighting Factor 2) 

Description Score 

Louvered 0 

Stainless Steel Wire-Wrap 1 

Knife-Cut / Mill Slot / Moss Perforations 2 

Mild Steel Wire-Wrap 3 

 

3.1.1.2.2 SCREEN OPENING SIZE 
Larger screen openings are considered generally more resistant to clogging from mechanisms such 

as mineral encrustation, biological activity, and formation sands.  Over the life of a well, smaller 

openings will generally result in lower well efficiency, resulting in non-recoverable decline in 

production, and the need for more frequent well rehabilitations.  Additionally, wells with liners 

exhibit even greater well inefficiency and considered least favorable.  The weighting factor assigned 

to this criterion is 2 and criteria scores were assigned based on the following. 

 

Screen Opening Size 

(Weighting Factor 2) 

Description Score 

> 0.080-inch 0 

0.060 – 0.080-inch 1 

0.050 – 0.060-inch 2 

< 0.050-inch / Well Liner Installed 3 
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3.1.1.2.3 REMAINING SERVICE LIFE 
The useful service life of a well is heavily affected by many factors, including design, construction 

materials, construction methodology, screen type, water quality, operational practices, and 

maintenance activities.  However, the two primary factors in estimation of remaining useful service 

life include the steel type from which the well is constructed and the amount of useful life that has 

already been expended (i.e., age).  Generally speaking, mild steel construction within a slightly 

corrosive environment may have a 30-year service life.  Use of copper-bearing steel materials will 

result in a service life expectancy of 30 to 45 years.  High-Strength Low-Alloy (HSLA) steel will result 

in a service life of 45 to 60 years, while wells constructed of 304L and 316L stainless steels will have 

service lives in excess of 75 and 90 years, respectively.  The PWD well field, with few exceptions, is 

constructed primarily from lower grade materials such as mild steel and, consequently, do not have 

extended theoretical service lives.  Additionally, the majority of the wells are advanced in age, with 

all but four (4) wells exceeding remaining service life based on age and steel type.  The weighting 

factor assigned to this criterion is 3 and criteria scores were assigned based on the following. 

 

Remaining Service Life 

(Weighting Factor 3) 

Description Score 

> 30 Years 0 

15 – 29 Years 1 

5 – 14 Years 2 

< 5 Years 3 

 

3.1.1.2.4 DRILLING METHOD 
Although not a particularly critical factor, the method by which a well is drilled can affect operational 

dynamics over the life of a well, primarily due to the degree with which drilling fluid additives are 

utilized.  Drilling additives are used to maintain borehole integrity by controlling the flow of drilling 

fluids into the formation through formation of a cake of mud upon the borehole surface.  This can 

invade and damage aquifer materials, resulting in lower well efficiencies, and must be removed 

quickly following well construction.  Cable-tool drilling is typically accomplished without the use of 

additives and will most likely result in a well that is not affected by drilling additives or the drilling 

process itself.  Reverse-circulation rotary drilling typically relies on hydrostatic pressure to maintain 

borehole integrity, employs little or no additives, and has a low probability of causing damage to 

aquifer materials.  Direct-circulation rotary drilling uses a wall cake generated by a full program of 

drilling additives to maintain borehole integrity and has a high probability of resulting in a well that 

is not properly developed following construction.  The weighting factor assigned to this criterion is 

1 and criteria scores were assigned based on the following. 
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Drilling Method 

(Weighting Factor 1) 

Description Score 

- 0 

Cable Tool 1 

Reverse-Circulation Rotary 2 

Direct-Circulation Rotary 3 

 

3.1.1.3 PHYSICAL CONDITION CRITERIA 
This category of criteria concerns an assessment of the current condition and health of each well by 

direct observation through review of downhole video surveys.  PWD provided 142 video surveys, of 

which, the most recent video survey was reviewed, with older surveys reviewed in an effort to 

ascertain older conditions and to clarify well construction details prior to well modification.  Where 

recent surveys were not available, assumptions were made based on other data. 

3.1.1.3.1 STRUCTURAL CONCERNS / RISK OF COLLAPSE 
The video survey review revealed several wells that are exhibiting structural issues, including severe 

corrosion, spalling and exfoliation, holes, ruptures, and deterioration.  Some wells have experienced 

past structural issues as is evidenced by well modifications such as casing liners, patches, and bottom 

plugs.  Holes and ruptures are problematic as groundwater flow can result in an evacuation of 

material from behind the feature, ultimately leading to voids behind the casing wall which can 

dramatically increase the risk of casing collapse.  Seven (7) wells (Well Nos. 7A, 10, 14A, 16, 18, 21, 

and 25) show evidence of severe corrosion and structural issues, and are at risk of structural collapse 

or will experience severely shortened service lives from prior well modifications.  One of these wells, 

Well No. 7A, has a large vertical rupture within the well screen as a result of over-inflation of a 

pneumatic inflatable packer installed on the pump column to mitigate cascading water.  Plans are 

currently being developed to install a partial liner within this well.  The weighting factor assigned to 

this criterion is 3 and criteria scores were assigned based on the following. 

 

Structural Concerns / Risk of Collapse 

(Weighting Factor 3) 

Description Score 

None / Unknown 0 

Minimal (Few Holes, Existing Patches, Minor Spalling, Enlarged Perforations) 1 

Moderate (Many Holes, Existing Lined Sections, Moderate Spalling, Minor Screen Deterioration) 2 

Sever (Large Ruptures, Heavy Spalling, Casing Deformation, Severe Screen Deterioration) 3 
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3.1.1.4 FILL AND/OR DEBRIS 
Fill material will commonly accumulate at the bottom of a well during the course of normal operation.  

However, the nature and degree of fill can be symptomatic of other problems.  For example, the 

presence of large volumes of fill and/or the presence of gravel envelope material within that fill can 

be an indication that there are holes or ruptures within the well casing and/or screen, or that the well 

screen openings are enlarged and/or improperly designed.  Additionally, large volumes of fill can 

cover well screen openings and reduce groundwater flow to the well.  In this case, the number of feet 

of fill was used as a metric from which to evaluate the severity of fill accumulation.  The weighting 

factor assigned to this criterion is 1 and criteria scores were assigned based on the following. 

 

Fill and/or Debris 

(Weighting Factor 1) 

Description Score 

< 9 feet 0 

10 – 19 feet 1 

20 – 49 feet 2 

> 50 feet 3 

 

3.1.1.5 ENCRUSTATION AND/OR BIOFOULING 
Unchecked bacterial growth and mineral encrustation can result in clogged well screen openings and 

accelerated corrosion.  Long periods of untreated bacterial activity and mineral buildup can result in 

unrecoverable loss in well production.  As such, the degree of biofouling and mineral encrustation, as 

observed on the video surveys, was used as a metric for how severely the wells have been impacted 

and the probability that the wells can be successfully rehabilitated.  The weighting factor assigned to 

this criterion is 1 and criteria scores were assigned based on the following. 

 

Fill and/or Debris 

(Weighting Factor 2) 

Description Score 

No Significant Encrustation and/or Biofouling Present 0 

Minimal (Superficial Buildup, Minimal Nodules, Little to No Bacterial Activity) 1 

Moderate (Significant Encrustation, Nodules, and Bacterial Activity) 2 

Severe (Major Obstruction of Well Screen, Abundant Nodules, Widespread Biological Activity) 3 
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3.1.2 PERFORMANCE CHARACTERISTICS 

3.1.2.1 WATER LEVEL TRENDS 
There are many factors affecting groundwater level trends (both static and pumping), including but 

not limited to regional water level changes, changes in wellfield and/or individual well operation, 

clogging of the well screen, worn pumping equipment, and liner installation.  Wells that exhibit 

diverging static and pumping water level trends are likely impacted by clogging of the well intake 

structure rather than by regional groundwater level decline or pump-related issues.  As such, criteria 

scores were primarily based on the magnitude of divergence between static and pumping water 

levels within the past 5 years (i.e., 2015-2020).  The weighting factor assigned to this criterion is 2 

and criteria scores were generally assigned based on the following parameters. 

 

Water Level Trends 

(Weighting Factor 2) 

Description Score 

No Divergence of Static and Pumping Water Levels 0 

Slight Divergence of Static and Pumping Water Levels 1 

Moderate Divergence Static and Pumping Water Levels 2 

Major Divergence Static and Pumping Water Levels 3 

 

3.1.2.2 FLOW RATE AND/OR SPECIFIC CAPACITY TRENDS 
As with water levels, there are many factors affecting instantaneous pumping rate and specific 

capacity trends, including but not limited to regional water level changes, changes in wellfield 

management and/or individual well operations, clogging of the well screen, modified pumping 

equipment, and well modifications.  Wells that exhibit declining instantaneous pumping rates and/or 

specific capacity were considered more problematic for the purposes of this evaluation, while wells 

that exhibit no declines were considered less problematic.  As such, criteria scores were primarily 

based on the magnitude of declining trends over the past 5 years (i.e., 2015-2020).  The weighting 

factor assigned to this criterion is 1 and criteria scores were assigned based on the following. 

 

Flow Rate and/or Specific Capacity Trends 

(Weighting Factor 1) 

Description Score 

No Decline in Instantaneous Pumping Rate and/or Specific Capacity 0 

Slight Decline in Instantaneous Pumping Rate and/or Specific Capacity 1 

Moderate Decline in Instantaneous Pumping Rate and/or Specific Capacity 2 

Major Decline in Instantaneous Pumping Rate and/or Specific Capacity 3 
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3.1.2.3 SAND AND/OR GRAVEL PRODUCTION 
Sustained production of formation sand from a well is an undesirable condition as it can lead to 

enlargement of perforations, creation of voids behind the well casing and increased risk of structural 

collapse, accelerated wear and damage to pumping equipment, service complaints, and in rare cases, 

land subsidence in the vicinity of the well head.  Production of material from the gravel envelope (if 

present) can be a symptom of more serious structural issues and can cause severe damage to 

pumping equipment when entrained.  This criterion was evaluated by assessing the number of 

available PWD sand reports per well over the past five (5) years (i.e., 2015-2020), weighted by the 

severity of each report (i.e., none/unknown, trace, small trace, and large trace).  The weighting factor 

assigned to this criterion is 3 and criteria scores were assigned based on the following. 

 

Sand and/or Gravel Production 

(Weighting Factor 3) 

Description Score 

None / Unknown 0 

Minimal 
(Minor or Isolated Sand Production) 

1 

Moderate 
(Significant and/or Sustained Sand Production) 

2 

Severe 
(Heavy Production of Sand and/or Gravel Envelope) 

3 

 

3.1.2.4 WATER LEVELS BELOW SCREEN / AIR ENTRAINMENT 
Water levels that have declined to the extent that they are below the top of the well screen can create 

undesirable conditions within a well, including 1) water quality degradation from turbulent flow of 

water entering the well above the water column, and 2) the effective reduction of aquifer thickness 

(i.e., aquifer dewatering).  Turbulent flow and cascading water can cause entrainment of air within 

the water column which can lead to accelerated corrosion of the well and pumping components, 

damage to the pump from cavitation, and service complaints due to aerated water.  The weighting 

factor assigned to this criterion is 2 and criteria scores were assigned based on the following. 

 

Sand and/or Gravel Production 

(Weighting Factor 2) 

Description Score 

None / Unknown 0 

Minimal 
(Water Levels Below Top of Screen) 

1 

Moderate 
(Evidence of Cascading Water Conditions) 

2 

Severe (Cascading Water Conditions when Idle, 
Reported Air Entrainment) 

3 
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3.2 SUPPLEMENTAL RANKING CONSIDERATIONS 
The well condition and performance assessment performed in Section 3.1 resulted in a ranked list of 

wells with the most problematic condition and performance being ranked toward the top of the list.  

The wells were then further evaluated using the supplemental ranking criteria included in Table 3 

described in greater detail below.  The incorporation of these supplemental criteria enable an 

assessment of 1) the probability of successful well rehabilitation and/or repair, 2) the general cost of 

well rehabilitation and/or repair, and 3) the relevance of the individual well to the system.  The 

supplemental ranking criteria were given a weighting factor of 1 to 3 (3 being most important) and 

each well was assessed individually by being assigned a raw criteria score between 0 and 3 (3 being 

best).  The product of individual supplemental criteria scores and their respective weighting factors 

resulted in a total supplemental weighted score.  A well with a high probability of a successful 

rehabilitation at low cost would score relatively high, while a well with a low probability of success 

at high cost would score relatively low.   

3.2.1 PROBABILITY OF SUCCESSFUL WELL REHABILITATION AND/OR REPAIR 
The extent of well rehabilitation and/or repair work needed for each of the wells was estimated 

based on the well condition and performance assessment.  An assessment was then made as to the 

magnitude of risk posed by the required work, and the likelihood that the rehabilitation event would 

result in a positive outcome.  Wells at high risk of structural collapse and little to no possibility of 

success were scored low, while those well posing little risk and high probability of improvement were 

scored high.  For example, a well experiencing widespread biofouling, reduced performance, and 

observable structural issues such as holes and/or ruptures within the well casing would be scored 

low.  Wells that appear structural sound with minor levels of biofouling and mineral encrustation 

may score relatively high.  The weighting factor assigned to this criterion is 2 and criteria scores were 

generally assigned based on the following parameters. 

 

Probability of Successful Rehabilitation and/or Repair 

(Weighting Factor 3) 

Description Score 

Very Low (High Risk / Not Feasible) 0 

Low (Improvement Unlikely) 1 

Moderate (Some Improvement Possible) 2 

High (Significant Improvement Likely) 3 

 

3.2.2 COST OF REHABILITATION AND/OR REPAIR 
The cost to complete the estimated well rehabilitation and/or repair work needed for each of the 

wells was estimated based on planning-level cost estimates for each component of work and roughly 

scaled based on the depth of the well.  A deep well requiring repair, chemical and mechanical 

cleaning, and redevelopment would be considered relatively expensive and assigned a low score.  A 
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shallow well only requiring mechanical cleaning and disinfection would be considered relatively 

inexpensive and would be scored high.  The weighting factor assigned to this criterion is 3 and criteria 

scores were generally assigned based on the following parameters. 
 

Cost of Rehabilitation and/or Repair 

(Weighting Factor 3) 

Description Score 

Very High (Repairs, Mechanical and Chemical Cleaning, Redevelopment) 0 

High (Mechanical and Chemical Cleaning, Redevelopment) 1 

Moderate (Mechanical Cleaning and Redevelopment) 2 

Low (Mechanical Cleaning and Disinfection) 3 

 

3.2.3 RELEVANCE TO THE SYSTEM 
Regardless of how each well ranks with regard to prior assessments, some wells may be deemed 

more critical for operation of the system and should potentially be ranked at a higher level regardless 

of prior ranking scores.  As such, PWD personnel were requested to provide input as to which wells 

are considered more critical to the system.  Generally, wells within the north wellfield are considered 

a higher priority to system operation and were assigned a score of 2.  A subset of wells within the 

north wellfield (Well Nos. 3A, 7A, 14A, and 23A) are equipped with natural gas generators and 

operate at greater efficiency, and were assigned a score of 3.  Similarly, Well No. 2A is equipped with 

an engine-driven pump and was also assigned a score of 3 due to increased operational efficiency.  

All other wells were assigned a score of 1 for this criterion as they are beyond the north wellfield and 

exhibit very low production capacity.  The weighting factor assigned to this criterion is 3 and criteria 

scores were assigned based on the following. 
 

Relevance to the System 

(Weighting Factor 3) 

Description Score 

- 0 

Low (Not Critical to System Operation) 1 

Moderate 2 

High (Critical to System Operation) 3 

 

3.3 RANKING RESULTS 

3.3.1 WELL CONDITION AND PERFORMANCE RANKING 
The results of the well condition and performance ranking, including weighting factors, criteria 

scores, total weighted scores, and rank are provided in Table 4, ordered by well designation.  The 
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highest ranked wells represent the most problematic wells in terms of condition and performance 

characteristics, with the lowest ranked wells being considered in the best condition.   

3.3.2 SUPPLEMENTAL RANKING 
Supplemental ranking modifies the well condition and performance ranking to include the 

supplemental effects of 1) probability of successful well rehabilitation efforts, 2) the cost of well 

rehabilitation and repair, and 3) relevance to the system.  The results of the supplemental ranking, 

including weighting factors, criteria scores, total weighted scores, and rank are provided in Table 5, 

ordered by well designation.   

3.3.3 FINAL PRIORITIZATION RANKING 
The final prioritization ranking is provided in Table 6, including weighting factors, criteria scores, 

total weighted scores, modified weighted scores, and rank.  Seven (7) wells were identified as 

structurally unsound and have been assigned a modified criteria score of 0, resulting in those wells 

being relegated to the bottom of the ranking (shaded red in Tables 4 through 6).  These wells should 

either 1) not undergo significant rehabilitation efforts for fear of casing collapse, or 2) should not be 

rehabilitated as the probability of improving performance is considered unlikely.  It should be noted 

that these wells may be deemed suitable for routine maintenance and/or well repair should they be 

considered critical to the system, or should time be needed to raise capital funding for new 

construction projects (e.g., recent liner installations at Well Nos. 7A and 25).  However, these wells 

are nearing the end of their useful service lives and should be replaced within the next 10 years. 
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4.0 RECOMMENDATIONS 

4.1 WELL REPLACEMENT 
The PWD well field is in generally poor condition, primarily due to the use of inferior construction 

materials and poor design elements (i.e., mild steel casing and screen, wire-wrap well screen, and 

relatively thin walled casing).  At the very least, PWD should plan for replacement of those wells 

identified as structurally unsound and deemed unsuitable candidates for well rehabilitation efforts.  

Those wells include Well 7A, 10, 14A, 16, 18, 21, and 25.  The order of the replacements should be 

based on the relevance of each well to the system as will be determined by PWD.  Well 7A is currently 

undergoing repair and redevelopment to extend its useful service life and should be ranked lower in 

terms of the schedule for replacement.  The following table summarizes current production capacity 

versus the earliest known capacity for each well identified in need of replacement. 

 

Well Replacements – Production Capacity 

Well 
Designation 

Pressure 
Zone 

Earliest Recorded 
Capacity (year) 

(gpm) 

Current 
Capacity 

(gpm) 

7A 2800 2,000 (1985) 600* 

10 2800 208 (2008) 164 

14A 2800 972 (2008) 753 

16 2950 575 (1960) 136 

18 3250 171 (1954) 78 

21 2950 270 (2007) 227 

25 2950 750 (1989) 217 

Total - 4,946 2,175 

* Estimated capacity projection following installation of casing liner in 2020. 

 

It should be noted that wells situated within the north wellfield generally exhibit much higher 

production capacities than wells situated within other areas of PWD’s service area.  As such, it is 

recommended that the north wellfield area be considered the most favorable area for replacement 

wells, particularly during the earliest phases of a well replacement program.  A well site assessment 

and preliminary design was recently completed as one of the first steps toward construction of one 

or more production wells, designated Well Nos. 36 and 37, within the north wellfield area. 

4.2 WELL REHABILITATION 
The remaining 15 wells were ranked in order of which wells are most problematic, have the highest 

chance of successful well rehabilitation at the least cost, and considered most critical to system 

operation (see table below).  Those wells that have been rehabilitated within the past five (5) years 

are considered to be a lower priority for imminent well rehabilitation and are shaded green. 
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Final Rehabilitation Ranking 

Well 
Designation 

Pressure 
Zone 

Final 
Prioritization 

Rank 

Last Well 
Rehabilitation 

Event 

Recommended 
Rehabilitation 

Effort 

26 2850 1 2016 CH-I, R 

3A 2800 1 2012 M, CH-I 

15 2800 3 2016 M, CH-I, CH-II, R 

2A 2800 4 2010 M, CH-I, CH-II, R 

11A 2800 5 2012 M, CH-I, R 

29 2950 6 2018 M, CH-I, CH-II, R 

6A 2800 7 2018 M, CH-I, CH-II, R 

19 3250 8 2011 M, CH-I, CH-II, R 

35 2950 9 2018 CH-I, R, CP 

23A 2800 9 2013 M, CH-I, CH-II, R 

30 2850 11 2016 M, CH-I, R 

8A 2800 11 2017 CH-I, R 

22 2850 13 2016 M, CH-I, R, CP 

32 2800 14 2013 M, CH-I, CH-II, R 

33 2850 15 2008 CH-I, R 

 M: Mechanical cleaning. 

 CH-I: Phase I chemical treatment with polymer dispersant and/or surfactant. 

 CH-II: Phase II chemical treatment with acid. 

 R: Redevelopment. 

 CP: Casing patch installation. 

 

4.3 ESTIMATED COST OF WELL REHABILITATION 
The cost to complete the estimated well rehabilitation and/or repair work efforts outlined in the 

table above are based on general estimates for each component of work and roughly adjusted based 

on the depth of the well (i.e., the total rehabilitation cost for a well of less than 500 feet total depth 

was adjusted to 80% of the total estimated cost).  It should be noted that cost estimates presented 

herein are to be utilized only as a general metric from which to compare costs between wells and 

should in no way be used for planning purposes.  The estimated cost for each component of 

rehabilitation or repair work is summarized as follows. 

 

Work 
Effort 

Estimated 
Cost 

Mechanical Cleaning $10,000 

Phase I Chemical Treatment $5,000 

Phase II Chemical Treatment $50,000 

Redevelopment $60,000 

Casing Patch Installation $15,000 
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The estimated total costs for rehabilitation, redevelopment, and repair for each of the 15 top-ranked 

wells are presented below along with recommended rehabilitation timing.  Those wells that have 

been rehabilitated within the past five (5) years are considered to be a lower priority for imminent 

well rehabilitation and are shaded green. 

 

Estimated Rehabilitation Costs and Schedule 

Well 
Designation 

Pressure 
Zone 

Final 
Prioritization 

Rank 

Last Well 
Rehabilitation 

Event 

Estimated 
Rehabilitation 

Cost 

Recommended 
Rehabilitation 

Year 

26 2850 1 2016 $52,000 2023 

3A 2800 1 2012 $75,000 2021 

15 2800 3 2016 $125,000 2023 

2A 2800 4 2010 $125,000 2021 

11A 2800 5 2012 $75,000 2021 

29 2950 6 2018 $100,000 2028 

6A 2800 7 2018 $125,000 2025 

19 3250 8 2011 $100,000 2023 

35 2950 9 2018 $64,000 2028 

23A 2800 9 2013 $125,000 2021 

30 2850 11 2016 $60,000 2023 

8A 2800 11 2017 $65,000 2024 

22 2850 13 2016 $72,000 2026 

32 2800 14 2013 $125,000 2023 

33 2850 15 2008 $52,000 2021 

 

4.4 EQUIPPING OF INACTIVE WELLS 
Well No. 28 was constructed in 1989 and had a reported instantaneous production rate of 800 gpm 

at the time of construction.  Well No. 34A was constructed in 1992 and had a reported instantaneous 

production rate of 450 gpm at the time of construction.  Neither of these wells were equipped 

following construction due to funding issues and have since remained inactive.  It is possible that 

these wells could be rehabilitated, redeveloped, equipped, and brought to service.  However, both 

wells are nearing the end of their estimated useful service life based on steel type alone and may not 

be viable for long-term utilization.  Furthermore, the thorough evaluation, testing, and infrastructure 

requirements necessary to bring these wells to service may ultimately be cost-prohibitive.  

4.5 PROGRAM UPDATES 
It is recommended that this well rehabilitation prioritization program be updated as new information 

and system needs are developed, as existing facilities are modified, and/or new facilities constructed.  

Additionally, criteria scores and weighting factors can be modified as the need arises. 
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Source:  Palmdale Water District (2020).
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 8A

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 560-740; 820-880; 920-940 (feet bgs)

Video: 562.9-742.7; 823.7-883.4 (feet brp)

Ground Surface Elevation = 2,571 feet amsl
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Source:  Palmdale Water District (2020).
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 10

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

1946 Deepening: 280-527 (feet bgs)

1987 Liner: 500-610; 624-658 (fill) (feet bgs)

2017 Liner: 340-640 (feet bgs)

Ground Surface Elevation = 2,573 feet amsl
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Source:  Palmdale Water District (2020).
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 11A

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 504-900 (orig)/665-865 (liner) (feet bgs)

Video: 665-861 (fill) (feet brp)

Ground Surface Elevation = 2,590 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 14A

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 450-900 (feet bgs)

Video: 452.6-808.9 (fill) (feet brp)

Ground Surface Elevation = 2,585 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 15

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 420-800 (feet bgs)

Video: 320.4-763.6 (fill) (feet brp)

Ground Surface Elevation = 2,598 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 16

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 220-550 (feet bgs)

Video: 236.3-536.8 (fill) (feet brp)

Ground Surface Elevation = 2,696 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 18

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 20-108 (feet bgs)

Video: 20-92.8 (fill) (feet brp)

Ground Surface Elevation = 3,066 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 19

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 80-350 (feet bgs)

Video: 82-316 (fill) (feet brp)

Ground Surface Elevation = 3,066 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 21

Static Water Level

Pumping Water Level

Top of Uppermost Perforations

Screened Interval(s)

DWR: 216.4-346 (Liner) (feet bgs)

Video: 216.4-325.1 (fill) (feet brp)

Ground Surface Elevation = 2,739 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 22

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 190-400 (feet bgs)

Video: 189.4-394.6 (fill) (feet brp)

Ground Surface Elevation = 2,702 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 23A

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 600-840 (feet bgs)

Video: 600.3-740 (debris) (feet brp)

Ground Surface Elevation = 2,586 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 25

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 255-335; 385-405; 435-595 (feet bgs)

Video: 165.7-345; 386-405; 436-579 (fill) (feet brp)

Liner: Unknown Interval (580 total depth)

Ground Surface Elevation = 2,702 feet amsl
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Source:  Palmdale Water District (2020).
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 26

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 150-270; 310-470 (feet bgs)

Video: 151.3-270.5; 311.1-459.8 (fill) (feet brp)

Ground Surface Elevation = 2,667 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 29

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 190-370 (feet bgs)

Video: 192.3-367.3 (fill) (feet brp)

Patch: 254.4-259.4 (feet brp)

Ground Surface Elevation = 2,691 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 30

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 200-410 (feet bgs)

Video: 202-408.3 (fill) (feet brp)

Ground Surface Elevation = 2,674 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 32

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 280-570 (feet bgs)

Video: 332.6-483.1; 504.6-573.4 (feet brp)

Ground Surface Elevation = 2,672 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 33

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 220-240; 280-460 (feet bgs)

Video: 222-241.4; 282.3-454 (fill) (feet brp)

Ground Surface Elevation = 2,674 feet amsl
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Historical Groundwater Levels and Pumping Dynamics
Palmdale Water District Well No. 35

Static Water Level

Pumping Water Level

Top of Uppermost Well Screen

Screened Interval(s)

DWR: 200-500 (feet bgs)

Video: 194-476.6 (feet brp) (terminates in fill and ripped screen)

Ground Surface Elevation = 2,758 feet amsl
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Palmdale Water District Table 1

Well

Designation

State Well

Number

Pressure

Zone

Well

Status

Street

Address

Construction

Year

Construction

Method

Borehole

Depth

Steel

Type
1

Well

Depth

Screen

Interval(s)

Screen

Interval(s)

Video Survey

Screen

Type

Screen

Opening Size

Gravel

Type

Annular

Seal Depth

Original

Pumping Rate

Original Static

Water Level

Original 

Drawdown

[feet bgs] [feet bgs] [feet bgs] [feet bgs] [inches] [feet bgs] [gpm] [feet bgs] [feet]

1 06N11W19 - Inactive - - RC 1,080 MS 1,080 16 0-1,080 5/16 0-1,080 - - 540-1,060 - Wire-Wrap 0.090 - 80 350 491 197

1A 06N11W19 - Destroyed - - - - - - - - - - - - - - - - - - - - -

2A 06N11W19E 2800 Active 39400 20th Street 1968 DR 915 MS 900 16 0-900 1/4 0-900 - 581-586 450-462; 480-900 450-853(fill) Louvered 0.125 No. 5 50 2,100 370 -

3A 06N11W19E06 2800 Active 2163 E. Avenue P-8 1960 DR 868 MS 848 16 0-848 1/4 0-848 - 705-715 396-848
399-540;

581-807(fill)
Louvered

0.125

(estimated based on 

gravel size)

Pea - - - -

4 06N12W23M01 - Destroyed
450 South of Ave. P-8

East of Division St.
1954 DR 651 MS 624 14 0-624 1/4 S - - 300-624 - Chisel 0.188 Pea 50 360 305 175

4A 06N11W19F 2800
Inactive / Standby

(High CrVI)
2475 E. Avenue P-8 1970 DR 838 MS 830

18

16

0-330

330-830
5/16 0-830 - -

Ful-Flo:  480-510; 540-630; 

690-720; 780-810

Std Flo:  510-540; 630-690; 

720-780; 810-830

480-791(fill) Louvered 0.125 5/16 x 4 50 - - -

5 05N12W04 2950
Inactive /

Out of Service (2003)
1036 Barrel Springs Road Acq. 1963 - - - - - - - - - - - - - - - - - - -

6A 06N12W23A 2800 Active 39455 10th Street 1983 DR 1,030 MS 1,010 16 0-1,010 1/4 0-1,010 - - 480-1,010 480-995(fill)
Louver

(Mill on DWR)
0.080 No. 5 100 800 600 -

7A 06N11W19F 2800 Active 39395 25th Street 1985 RC 1,020 MS 920 16 0-920 1/4 0-920 -
542-545.9

547-552

570-900 (orig.)

570-832.5 (plugged below)
573.4-824(fill) Wire-Wrap 0.050 6 x 12 80 2,000 485 53.5

8A 06N11W19C 2800 Active 2200 E. Avenue P 1988 RC 1,030
MS (blank)

SS (screen)
960 16 0-960

1/4

3/8

0-560

560-960
- - 560-740; 820-880; 920-940

562.9-742.7;

823.7-883.4
Wire-Wrap 0.050 No. 8 80 2,500 461 -

9 06N11W32P 2800 Destroyed 3347 E. Avenue S. 1961 - - - - - - - - - - - - - - - - - - -

10 06N11W20G01 2800 Active 3701 E. Avenue P-8

orig. 1928

deep. 1946

lined 1987

lined 2017

- 696 - 600?
16

14

0-282 (orig.)

275-600? (deep.)
- -

12

8.765

0-658 (fill) (1987 liner)

0-640 (2017 liner)

280-527 (14" 1946 deep.)

500-610 (12" 1987 liner)

624-658? (12" 1987 liner)

340-640 (8" 2017 liner)

No survey following 

2017 liner install.

Unknown (1946)

Vert. Mills Knife & 

Louvered (1987)

Machine Cut (2017)

- - - - - -

11A 06N12W24C 2800 Active 39501 E. 15th Street 1963 DR 1,275 MS 900 16 0-900 1/4 0-900 12
0-875

(liner)

504-900 (orig.)

665-865 (liner)
665-861(fill) Louvered

0.125 (orig.)

0.060 (liner)
Pea 50 - - -

12 06N11W05F 2850 Destroyed 36824 N. 40th Street East
Acq. 1957

Drilled 1920s
- - - - - - - - - - - - - - - - - - -

14A 06N12W24A 2800 Active 39401 20th Street 1965 DR 900 MS 900 16 0-900 1/4 0-900 - - 450-900 452.6-808.9(fill) Louvered - - 50 - - -

15 06N12W13N01 2800 Active 1003 East Avenue P 1960 DR 880 MS 800 16 0-800 1/4 0-800 - -
420-800 (DWR)

320-800 (Actual)
320.4-763.6(fill) Machine Cut 0.125 Special 50 1,750 325 44

16 05N11W05C 2950 Active 4125 E. Avenue S-4 1960 DR 585 MS 550 14 0-550 1/4 0-550 - - 220-550 236.3-536.8(fill) Machine Cut 0.125 Special 50 575 260 115

17 06N12W34N 3200
Inactive /

Off Line (1997)
718 Denise Avenue 1956 - - - - - - - - - - - - - - - - - - -

18 05N11W17H 3250 Active 4640 Barrel Springs Road 1954 DR 137 MS 108 8 0-108 8 ga 0-108
6

SDR-21
0-108 (assumed)

20-108 (orig.)

48-108 (liner)
20-92.8(fill) Machine Cut - - - 171 37 48

19 05N11W17H 3250 Active 4640 Barrel Springs Road 1961 DR 393 MS 350 14 0-350 1/4 0-350 - - 80-350 82-316(fill) Machine Cut - Nos. 3 and 4 None 115 54 62

20 05N11W09A 3000
Inactive /

Out of Service
5680 Pearblossom Highway Acq. 1977 - - - - - - - - - - - - - - - - - - -

21 05N11W04P 2950 Active 36525 52nd Street East 1960 DR - MS 350 16
0-170 (casing)

170-350 (open)
- 0-350

10

x 1/4
0-350 216.4-346 (Liner) 216.4-325.1(fill) Machine Cut 0.140 (liner) #4 Pea (Liner) - - - -

22 06N11W34P 2850 Active 5401 E. Avenue S 1974 DR 400 MS 400 16 0-400 1/4 0-400 - - 190-400 189.4-394.6(fill) Louvered 0.125 No. 5 50 460 130 70

23 06N11W19L01 - - - 1977 RC - MS 857 16 0-857 1/4 0-857 - - 496-856 - Louvered 0.125 Minus 3/8 50 2,300(?) 480 -

23A 06N11W19L 2800 Active 2202 E. Avenue P-8 1991 RC 900 MS 840 16 0-840 5/16 0-840 - - 600-840 600.3-740(debris) Louvered 0.030 1/4" Birdseye 50 - - -

24 06N11W19L 2800
Inactive /

Out of Service
2701 E. Avenue P-8 1985 RC - MS 920 16 0-900 1/4 0-920 - - 570-900 - - 0.050 6 x 12 80 600 481 124

25 06N11W35J01 2950
Active

(Not run with 33)
37520 70th Street E 1989 DR 607 MS 605 16 0-605 5/16 0-605

10.75

x 1/4
0-580 (liner) 255-335; 385-405; 435-595

165.7-345; 386-405; 

436-525(fill)

Wire-Wrap (orig.)

Vet. Slots (liner)

0.060 (orig.)

0.040 (liner)
No. 5 (liner) 80 750 108 -

26 06N11W33J02 2850 Active 4701 Katrina Place 1989 DR 484 MS 480 16 0-480 5/16 0-480 - - 150-270; 310-470
151.3-270.5; 311.1-

459.8(fill)
Wire-Wrap 0.060 6 x 12 50 750 180 -

27 06N11W35 2850 Destroyed
575' West of 70th Street on 

R12
1989 RC - MS 605 16 0-605 5/16 0-605 - -

145-235; 255-345; 385-405; 

435-595
- - 0.060 6 x 12 80 750 108 30

28 05N11W03A01 2850 Unequipped
1,534' South of Ave S

650' West of 70th
1989 RC - MS 625 16 0-625 5/16 0-625 - - 325-625 - Louvered 0.094 5/16" Special 50 800 195 -

29 06N11W35G01 2950
Active

(Run 3 hrs/day)
37700 E. 67th Street 1989 RC 394 MS 370 16 0-370 5/16 0-370 -

254.4-259.4

(patch)
190-370 192.3-367.3(fill) Louvered 0.070 5/16" Special 50 350 104 -

30 06N11E36C 2850 Active 7392 E. Avenue R 1989 RC 425 MS 410 16 0-410 5/16 0-410 - - 200-410 202-408.3(fill) Louvered 0.070 5/16" Special 50 1,400 126 -

31 06N11W26J - Destroyed
600' South of Palmdale

50' West of 70th
1990 RC - MS 300 16 0-300 5/16 0-300 - - 175-295 - Louvered 0.094 5/16" Special 50 150 119 -

32 06N11W32P 2800 Active 37301 E. 35th Street 1989 DR 580 MS 570 16 0-570 5/16 0-570 - - 280-570
332.6-483.1; 504.6-

573.4(fill)
Louvered 0.094 5/16" Special 50 450 238 -

33 06N11E36D 2850
Active

(Not run with 25)
7160 E. Avenue R 1991 RC 469

MS (blank)

SS (screen)
465 16 0-465 1/4 0-465 - - 220-240; 280-460

222-241.4; 282.3-

454(fill)
Wire-Wrap

0.040

0.070

4 x 8 /

6 x 12 Blend
80 1,000 130 110

34 06N11W26M 2850 Borehole Only
Avenue R and

60th Street
1992 RC 344 - - - - - - - - - - - - - 50 - - -

34A 06N11W26M 2850 Inactive / Unequipped
3,000' South of Ave. S

101' West of Cannon Ct.
1991 RC -

MS (Blank)

SS (Screen)
570 16 0-570 5/16 0-570 - - 250-570 - Wire-Wrap 0.060 6 x 12 50 450 164 175

35 05N11W03N01 2950 Active 36549 E. 60th Street 1991 RC 820
MS (blank)

SS (screen)
500 16 0-500 5/16 0-500 - - 200-500

194-476.6 (terminates 

in fill and ripped 

screen)

Wire-Wrap 0.060 6 x 12 100 800 174 207

Sources: Notes:

California Department of Water Resources, 2018.
1
  Steel type assumed to be low-carbon mild steel when not indicated in records. Shaded cells represent wells evaluated and ranked as part of this study.

Palmdale Water District, 2020.
2
  Machine cut slots assumed to be 0.125-inch when not indicated in records..

State Water Resources Control Board Division of Drinking Water, 2018.
3
  Construction details for Well No. 25 liner (2018-2019) are unknown as of the date if this report.

Summary of Well Construction and Operational Details

[inches / feet bgs]

Original Casing

Diameter / Depth

Original Wall

Thickness / Depth

[inches / feet bgs]

Casing Liner / Patch

Diameter / Depth

[inches / feet bRP]

December 2020



Palmdale Water District Table 2

Criteria
Weighting

Factor
0 1 2 3

Well Age 3 < 10 Years 10 - 29 Years 30 - 44 Years > 45 Years

Steel Type 3 Stainless Steel Hard Red / Kai-Well Copper-Bearing / HSLA Mild Steel / Unknown

Screen Type 2 Louvered Stainless Steel Wire-Wrap
Knife-Cut / Mill Slot /

Moss Perforations
Mild Steel Wire-Wrap

Screen Opening Size 2 > 0.080-inch 0.060 - 0.080-inch 0.050 - 0.060-inch < 0.050 inch

Remaining Service Life 3 > 30 Years 15 - 29 Years 5 - 14 Years < 5 Years

Drilling Method 1 - Cable Tool Reverse-Circulation Rotary Direct-Circulation Mud Rotary

Structural Concerns /

 Risk of Collapse
3 None / Unknown

Minimal (Few Holes, Existing Patches, 

Minor Spalling, Enlarged Perforations)

Moderate (Many Holes, Existing Lined 

Sections, Moderate Spalling, Minor Screen 

Deterioration)

Severe (Large Ruptures, Heavy Spalling, 

Casing Deformation, Severe Screen 

Deterioration)

Fill and/or Debris 1 < 9 feet 10 - 19 feet 20 - 49 feet > 50 feet

Encrustation and/or Biofouling 2
No Significant Encrustation and/or 

Biofouling Present

Minimal (Superficial Buildup, Minimal 

Nodules, Little to No Bacterial Activity)

Moderate (Significant Encrustation, 

Nodules, and Bacterial Activity)

Severe (Major Obstruction of Well Screen, 

Abundant Nodules, Widespread Biological 

Activity)

Water Level Trends 2
No Divergence of Static and Pumping 

Water Levels

Slight Divergence of Static and Pumping 

Water Levels

Moderate Divergence Static and Pumping 

Water Levels

Major Divergence Static and Pumping 

Water Levels

Flow Rate and/or Specific Capacity Trend 

(Prior 5-year Period)
1

No Decline in Instantaneous Pumping Rate 

and/or Specific Capacity

Slight Decline in Instantaneous Pumping 

Rate and/or Specific Capacity

Moderate Decline in Instantaneous 

Pumping Rate and/or Specific Capacity

Major Decline in Instantaneous Pumping 

Rate and/or Specific Capacity

Sand and/or Gravel

Production
3 None / Unknown

Minimal

(Minor or Isolated Sand Production)

Moderate

(Significant and/or Sustained Sand 

Production)

Severe

(Heavy Production of Sand and/or Gravel 

Envelope)

Water Levels Below Screen /

Air Entrainment
2 None / Unknown

Minimal

(Water Levels Below Top of Screen)

Moderate

(Evidence of Cascading Water Conditions)

Severe (Cascading Water Conditions when 

Idle, Reported Air Entrainment)
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Palmdale Water District Table 3

Criteria
Weighting

Factor
0 1 2 3

Probability of Successful

Rehabilitation and/or Repair
3

Very Low

(High Risk / Not Feasible)

Low

(Improvement Unlikely)

Moderate

(Some Improvement Possible)

High

(Significant Improvement Likely)

Cost of Rehabilitation and/or Repair 3

Very High

(Repairs, Mechanical and Chemical 

Cleaning, Redevelopment)

High

(Mechanical and Chemical Cleaning, 

Redevelopment)

Moderate

(Mechanical Cleaning and Redevelopment)

Low

(Mechanical Cleaning and Disinfection)

Relevance to the System 3 -
Low

(Not Critical to System Operation)
Moderate

High

(Critical to System Operation)

Supplemental Ranking Criteria

December 2020



Palmdale Water District Table 4
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3 3 2 2 3 1 3 1 2 2 1 3 2

2A 3 3 0 0 3 3 1 2 3 0 0 1 2 48 15

3A 3 3 0 0 3 3 1 2 1 0 1 2 3 50 10

6A 2 3 2 0 3 3 1 1 2 0 0 2 2 49 12

7A 2 3 3 2 3 2 3 1 2 0 0 2 3 62 2

8A 2 3 1 2 3 2 0 3 0 0 1 1 1 41 20

10 3 3 2 3 3 1 3 2 1 0 0 2 2 61 3

11A 3 3 0 3 3 3 0 1 3 0 1 2 0 50 10

14A 3 3 0 0 3 3 3 3 2 0 1 3 1 58 6

15 3 3 2 0 3 3 1 2 3 0 1 1 3 55 8

16 3 3 2 0 3 3 3 1 3 0 1 2 0 57 7

18 3 3 2 0 3 3 3 1 2 0 0 3 1 59 4

19 3 3 2 0 3 3 0 2 2 0 0 3 1 51 9

21 3 3 2 0 3 3 2 2 3 0 1 0 0 49 12

22 3 3 0 0 3 3 2 0 2 0 1 0 1 43 18

23A 1 3 0 3 3 2 1 3 2 0 0 1 1 44 16

25 2 3 3 3 3 3 3 3 3 2 3 2 2 74 1

26 2 3 3 2 3 3 1 2 1 1 0 3 2 59 4

29 2 3 0 0 3 2 1 0 3 2 3 1 2 49 12

30 2 3 0 1 3 2 0 0 1 0 1 2 2 41 20

32 2 3 0 0 3 3 0 0 2 0 0 3 1 42 19

33 1 0 1 2 0 2 1 1 1 0 3 1 2 27 22

35 1 3 1 1 3 2 1 2 0 0 2 2 2 44 16

Notes:

Weighting factors range from 1 to 3 (3 being considered most important).

Criteria scores range from 0 to 3 (3 being considered the most problematic).

Total weighted criteria scores calculated as product of weighting factor and criteria scores.

Higher rank equates to poorer well condition and/or performance.

Red shaded cells indicate wells that are considered structural unsound or beyond useful service life.
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Design and Construction Physical Condition Performance Characteristics

W
e
ll

 D
e
si

g
n

a
ti

o
n

December 2020



Palmdale Water District Table 5
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3 3 2 2 3 1 3 1 2 2 1 3 2 3 3 3

2A 3 3 0 0 3 3 1 2 3 0 0 1 2 2 2 3 69 7

3A 3 3 0 0 3 3 1 2 1 0 1 2 3 1 3 3 71 3

6A 2 3 2 0 3 3 1 1 2 0 0 2 2 1 2 2 64 12

7A 2 3 3 2 3 2 3 1 2 0 0 2 3 0 0 3 71 3

8A 2 3 1 2 3 2 0 3 0 0 1 1 1 1 3 2 59 18

10 3 3 2 3 3 1 3 2 1 0 0 2 2 0 3 2 76 2

11A 3 3 0 3 3 3 0 1 3 0 1 2 0 1 3 2 68 8

14A 3 3 0 0 3 3 3 3 2 0 1 3 1 0 0 3 67 9

15 3 3 2 0 3 3 1 2 3 0 1 1 3 1 2 2 70 6

16 3 3 2 0 3 3 3 1 3 0 1 2 0 0 0 1 60 17

18 3 3 2 0 3 3 3 1 2 0 0 3 1 0 1 1 65 11

19 3 3 2 0 3 3 0 2 2 0 0 3 1 1 2 1 63 14

21 3 3 2 0 3 3 2 2 3 0 1 0 0 1 3 1 64 12

22 3 3 0 0 3 3 2 0 2 0 1 0 1 1 3 1 58 20

23A 1 3 0 3 3 2 1 3 2 0 0 1 1 1 2 3 62 15

25 2 3 3 3 3 3 3 3 3 2 3 2 2 0 3 1 86 1

26 2 3 3 2 3 3 1 2 1 1 0 3 2 0 3 1 71 3

29 2 3 0 0 3 2 1 0 3 2 3 1 2 3 2 1 67 9

30 2 3 0 1 3 2 0 0 1 0 1 2 2 2 3 1 59 18

32 2 3 0 0 3 3 0 0 2 0 0 3 1 1 2 1 54 21

33 1 0 1 2 0 2 1 1 1 0 3 1 2 1 3 1 42 22

35 1 3 1 1 3 2 1 2 0 0 2 2 2 2 3 1 62 15

Notes:

Weighting factors range from 1 to 3 (3 being considered most important).

Well condition and performance criteria scores range from 0 to 3 (3 being considered the most problematic).

Supplemental criteria scores range from 0 to 3 (3 being considered the most likely for successful rehabilitation at least cost).

Total weighted criteria scores calculated as product of weighting factor and criteria scores.

Higher rank equates to poorer well condition and/or performance.

Red shaded cells indicate wells that are considered structural unsound or beyond useful service life.

Supplemental Criteria

Supplemental Ranking

(by order of well designation)
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Palmdale Water District Table 6
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3 3 2 2 3 1 3 1 2 2 1 3 2 3 3 3

26 2 3 3 2 3 3 1 2 1 1 0 3 2 0 3 1 71 71 1

3A 3 3 0 0 3 3 1 2 1 0 1 2 3 1 3 3 71 71 1

15 3 3 2 0 3 3 1 2 3 0 1 1 3 1 2 2 70 70 3

2A 3 3 0 0 3 3 1 2 3 0 0 1 2 2 2 3 69 69 4

11A 3 3 0 3 3 3 0 1 3 0 1 2 0 1 3 2 68 68 5

29 2 3 0 0 3 2 1 0 3 2 3 1 2 3 2 1 67 67 6

6A 2 3 2 0 3 3 1 1 2 0 0 2 2 1 2 2 64 64 7

19 3 3 2 0 3 3 0 2 2 0 0 3 1 1 2 1 63 63 8

35 1 3 1 1 3 2 1 2 0 0 2 2 2 2 3 1 62 62 9

23A 1 3 0 3 3 2 1 3 2 0 0 1 1 1 2 3 62 62 9

30 2 3 0 1 3 2 0 0 1 0 1 2 2 2 3 1 59 59 11

8A 2 3 1 2 3 2 0 3 0 0 1 1 1 1 3 2 59 59 11

22 3 3 0 0 3 3 2 0 2 0 1 0 1 1 3 1 58 58 13

32 2 3 0 0 3 3 0 0 2 0 0 3 1 1 2 1 54 54 14

33 1 0 1 2 0 2 1 1 1 0 3 1 2 1 3 1 42 42 15

7A 2 3 3 2 3 2 3 1 2 0 0 2 3 0 0 3 71 0 16

10 3 3 2 3 3 1 3 2 1 0 0 2 2 0 3 2 76 0 16

14A 3 3 0 0 3 3 3 3 2 0 1 3 1 0 0 3 67 0 16

16 3 3 2 0 3 3 3 1 3 0 1 2 0 0 0 1 60 0 16

18 3 3 2 0 3 3 3 1 2 0 0 3 1 0 1 1 65 0 16

21 3 3 2 0 3 3 2 2 3 0 1 0 0 1 3 1 64 0 16

25 2 3 3 3 3 3 3 3 3 2 3 2 2 0 3 1 86 0 16

Notes:

Weighting factors range from 1 to 3 (3 being considered most important).

Well condition and performance criteria scores range from 0 to 3 (3 being considered the most problematic).

Supplemental criteria scores range from 0 to 3 (3 being considered the most likely for successful rehabilitation at least cost).

Total weighted criteria scores calculated as product of weighting factor and criteria scores.

Higher rank equates to poorer well condition and/or performance.

Red shaded cells indicate wells that are considered structural unsound or beyond useful service life.

Final Prioritization Ranking

(by order of rank)

W
e
ll

 D
e
si

g
n

a
ti

o
n

Design and Construction Physical Condition Performance Characteristics Supplemental Criteria

T
o

ta
l 

W
e
ig

h
te

d
 S

c
o

re

F
in

a
l 

P
ri

o
ri

ti
z
a
ti

o
n

 R
a
n

k

December 2020



 

 

 

 

 

 

  

APPENDIX A 

 

Well Driller’s Reports 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









































































































 

 

 

 

 

 

  

APPENDIX B 

 

Inventory of Available Downhole Video Surveys 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Palmdale Water District Appendix B

Well_Name Date Format Notes Company

15th Street 22-Feb-90 VHS McCalla Water Well Services Company

Well 2A 07-May-01 VHS Welenco

Well 2A 21-May-01 VHS Welenco

Well 2A 27-Apr-10 DVD Pacific Surveys, LLC

Well 2A 09-May-10 VHS Welenco

Well 2A 22-Jun-10 DVD Pacific Surveys, LLC

Well 3 25-Apr-12 DVD Pre Video Layne Christensen Company

Well 3 24-May-12 DVD After Brushing Layne Christensen Company

Well 3A 16-Nov-92 VHS Layne Christensen Company

Well 3A 23-Dec-92 VHS McCalla Water Well Services Company

Well 3A 29-Jan-93 VHS McCalla Water Well Services Company

Well 3A 20-Jul-04 DVD Layne Christensen Company

Well 3A 04-Aug-04 DVD After Brushing Layne Christensen Company

Well 3A 25-Aug-04 DVD After Patching Layne Christensen Company

Well 4 10-Nov-97 VHS Barbour Well Surveying Corporation

Well 4 08-Dec-97 VHS Barbour Well Surveying Corporation

Well 4 22-Dec-97 VHS Barbour Well Surveying Corporation

Well 4 15-May-01 VHS Welenco

Well 4 24-May-01 VHS Welenco

Well 5 16-Jul-02 VHS Layne Christensen Company

Well 6 10-Jul-98 VHS Layne Christensen Company

Well 6 21-Aug-98 VHS Layne Christensen Company

Well 6 29-Oct-03 DVD Layne Christensen Company

Well 6 24-Nov-03 DVD After Brushing Layne Christensen Company

Well 6 28-Sep-05 DVD Layne Christensen Company

Well 6 19-Jan-06 DVD Layne Christensen Company

Well 6 30-Mar-18 DVD Well Rehabilitation Services, Inc.

Well 6 15-May-18 DVD Well Rehabilitation Services, Inc.

Well 6 (Dupe) 24-Nov-03 VHS After Brushing Layne Christensen Company

Well 6A 12-Jan-93 VHS McCalla Water Well Services Company

Well 7 24-Nov-08 DVD Layne Christensen Company

Well 7 13-Feb-09 DVD After Rehabilitation Layne Christensen Company

Well 7 16-Mar-09 DVD After Rehabilitation Layne Christensen Company

Well 7 28-Apr-09 DVD After Patch Layne Christensen Company

Well 7 07-May-18 DVD Pacific Surveys, LLC

Well 7 25-Jun-18 DVD Pacific Surveys, LLC

Well 7 09-Jul-18 DVD Pacific Surveys, LLC

Well 7A 04-May-20 DVD Screen Rupture Unknown

Well 8 07-Nov-07 DVD Layne Christensen Company

Well 8 27-Nov-07 DVD Layne Christensen Company

Well 8A 20-Nov-00 VHS Welenco

Well 8A 18-Jan-16 DVD Pacific Surveys, LLC

Inventory of Available Downhole Video Surveys
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Palmdale Water District Appendix B

Well_Name Date Format Notes Company

Inventory of Available Downhole Video Surveys

Well 8A 22-Feb-17 DVD Pacific Surveys, LLC

Well 9 23-Dec-92 VHS McCalla Water Well Services Company

Well 9 29-Apr-97 VHS Welenco

Well 9 12-May-97 VHS Welenco

Well 10 23-Dec-92 VHS McCalla Water Well Services Company

Well 10 05-Feb-93 VHS McCalla Water Well Services Company

Well 10 07-Apr-05 DVD Layne Christensen Company

Well 10 25-Apr-05 DVD Layne Christensen Company

Well 10 16-Jul-09 DVD Layne Christensen Company

Well 10 12-Apr-17 DVD Water Well Redevelopers

Well 10 31-Aug-17 DVD Well Rehabilitation Services, Inc.

Well 10 08-Sep-17 DVD Well Rehabilitation Services, Inc.

Well 11 23-Oct-07 DVD Layne Christensen Company

Well 11A 01-Mar-99 VHS Welenco

Well 11A 09-Apr-99 VHS Groundwater Data, Inc.

Well 11A 23-Aug-99 VHS Welenco

Well 11A 20-Sep-99 VHS Welenco

Well 11A 07-Apr-05 DVD Layne Christensen Company

Well 11A 29-Apr-05 DVD Layne Christensen Company

Well 11A 23-Oct-07 DVD Layne Christensen Company

Well 11A 07-Jan-08 DVD Layne Christensen Company

Well 11A 25-Jan-08 DVD Layne Christensen Company

Well 11A 19-Mar-08 DVD Layne Christensen Company

Well 11A 06-Oct-08 DVD Layne Christensen Company

Well 11A 13-Oct-11 DVD General Inspection Layne Christensen Company

Well 11A 14-Mar-12 DVD After Liner Layne Christensen Company

Well 14 16-Dec-03 DVD Layne Christensen Company

Well 14 30-Jan-04 DVD After Brushing Layne Christensen Company

Well 14 10-Mar-14 DVD Pacific Surveys, LLC

Well 14 20-May-14 DVD Pacific Surveys, LLC

Well 15 28-Sep-94 VHS McCalla Water Well Services Company

Well 15 16-Nov-94 VHS McCalla Water Well Services Company

Well 15 09-Sep-04 DVD After Patching Layne Christensen Company

Well 15 22-Sep-04 DVD After Brushing Layne Christensen Company

Well 15 24-Nov-15 DVD General Inspection Layne Christensen Company

Well 15 14-Jan-16 DVD After Brushing Layne Christensen Company

Well 15 08-Nov-16 DVD General Inspection Layne Christensen Company

Well 15 12-Dec-16 DVD Mid Rehabilitation Layne Christensen Company

Well 16 03-May-91 VHS Layne Christensen Company

Well 16 21-May-91 VHS Layne Christensen Company

Well 16 13-Sep-94 VHS McCalla Water Well Services Company

Well 16 16-Nov-94 VHS McCalla Water Well Services Company
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Palmdale Water District Appendix B

Well_Name Date Format Notes Company

Inventory of Available Downhole Video Surveys

Well 16 28-Aug-07 DVD Layne Christensen Company

Well 16 19-Sep-07 DVD Layne Christensen Company

Well 16 31-Mar-08 DVD Layne Christensen Company

Well 17 16-Apr-97 VHS Welenco

Well 17 19-May-97 VHS Welenco

Well 18 15-Nov-16 DVD Water Well Redevelopers

Well 18 08-Dec-16 DVD Water Well Redevelopers

Well 19 02-Nov-10 DVD General Inspection Layne Christensen Company

Well 19 09-Dec-10 DVD General Inspection Layne Christensen Company

Well 20 06-Mar-89 VHS McCalla Water Well Services Company

Well 21 24-Nov-04 DVD Layne Christensen Company

Well 21 17-Jan-05 DVD Layne Christensen Company

Well 21 04-Apr-13 DVD Water Well Solutions

Well 22 16-Jul-01 VHS Layne Christensen Company

Well 22 27-Jul-01 VHS After Brushing Layne Christensen Company

Well 22 24-Nov-04 DVD Layne Christensen Company

Well 22 29-Feb-16 DVD General Inspection Layne Christensen Company

Well 22 15-Mar-16 DVD Post Rehabilitation Layne Christensen Company

Well 23 07-May-01 VHS Layne Christensen Company

Well 23 24-May-01 VHS After Brushing Layne Christensen Company

Well 23 09-Dec-05 DVD Layne Christensen Company

Well 23 22-Feb-06 DVD Layne Christensen Company

Well 23 25-Apr-12 DVD Pre Video Layne Christensen Company

Well 23 24-May-12 DVD After Brushing Layne Christensen Company

Well 23A 27-Mar-93 VHS McCalla Water Well Services Company

Well 25 13-Nov-03 DVD Layne Christensen Company

Well 25 27-May-16 DVD Water Well Redevelopers

Well 25 17-Jun-16 DVD Water Well Redevelopers

Well 25 05-Nov-18 DVD Well Rehabilitation Services, Inc.

Well 25 23-Apr-19 DVD Well Rehabilitation Services, Inc.

Well 26 17-Nov-00 VHS Welenco

Well 26 29-Nov-00 VHS Welenco

Well 26 04-Dec-00 VHS Welenco

Well 26 17-Jun-05 DVD Layne Christensen Company

Well 26 25-Jul-05 DVD Layne Christensen Company

Well 26 11-Aug-05 DVD Layne Christensen Company

Well 26 14-Jun-16 Report Only Water Well Redevelopers

Well 27 23-Oct-07 DVD Layne Christensen Company

Well 29 19-May-18 DVD Well Rehabilitation Services, Inc.

Well 29 25-Jun-18 DVD Well Rehabilitation Services, Inc.

Well 29 19-Jul-18 DVD Well Rehabilitation Services, Inc.

Well 29 10-Aug-18 DVD Well Rehabilitation Services, Inc.

December 2020 Page B-3



Palmdale Water District Appendix B

Well_Name Date Format Notes Company

Inventory of Available Downhole Video Surveys

Well 29 10-Oct-18 DVD Well Rehabilitation Services, Inc.

Well 30 19-Mar-03 DVD Layne Christensen Company

Well 30 05-Apr-04 DVD Layne Christensen Company

Well 30 05-May-04 DVD Layne Christensen Company

Well 30 21-May-04 DVD Re-Video After Brushing Layne Christensen Company

Well 30 24-Nov-15 DVD General Inspection Layne Christensen Company

Well 30 14-Jan-16 DVD After Brushing Layne Christensen Company

Well 32 30-Jan-04 DVD Layne Christensen Company

Well 32 23-Feb-04 DVD After Brushing Layne Christensen Company

Well 32 26-Feb-04 DVD After Brushing Layne Christensen Company

Well 32 18-Sep-07 DVD Welenco

Well 32 15-Jul-13 DVD General Inspection Layne Christensen Company

Well 32 12-Aug-13 DVD After Brushing Layne Christensen Company

Well 33 13-Oct-97 VHS Welenco

Well 33 22-Jul-08 DVD Layne Christensen Company

Well 33 07-Aug-08 DVD After Brushing Layne Christensen Company

Well 35 14-Jul-06 DVD Layne Christensen Company

Well 35 15-Aug-06 DVD Post Rehabilitation Layne Christensen Company

Well 35 16-Apr-18 DVD Well Rehabilitation Services, Inc.

Well 35 30-Apr-18 DVD Well Rehabilitation Services, Inc.

Source of Video Surveys: Palmdale Water District (2020).
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Video Survey Reports (Active Wells) 
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l'4cCalla lalater talell Seruices Co. Diu. of La]'ne Inc.
13855 Central Aue. Chino Ca. ?171A, <?A?, 627-1521

CLI ENT I PALF4EIALE I,IATER [,I STR I CT
ADDRESS : ---
PHtrNE # ! ---

LOCATION : LJEST CIFF IC|TH SOUTH CrF P I'IOHTH SIEIE OF TRASI'IS

h,ELL fr : 6* JOB # :86-Sdgg

INSPECTED BY I CHRI S E0I'HDURER DATE !1-tZ-pg

STATIC I^TATEE LEUEL : 507 FEET TOTAL DEPTH r7?g FEET

hIATER CTT{DITION : GOOD

CASING DIAHETER : 16 INEH

TYPE tlF PERFORATITINS : HCIRIZOIITAL LOUUER 'FACT.'

LOCATION OF PERFORATIONS : 4Sl FEET T0 BELOLd T.tt. AT ?PB FEET

NOTES : SOt,lE BUI L[)-UP Of.l CASIf.lG. PERFS SEI4I -OPEtl FROl"l dt'0 T0 70tl

FEET. T,IBST ALL PERFS ARE BLOCFiED PAST 7I'CI FEET B1' SCALE AT'IT'

BUI LT).UF. hIO VI SI BLE I}AT,IAGE



















Pacific Surveys
a full service geophysical well logging company

Video Survey Report

Company: Date: 22-Feb-17

Well: Run No. Two Truck PS-3

Field: Job Ticket:

State: Total Depth:

Water Level: 545.1 ft SWL

Location: Oil on Water: No Amount: N/A

Operator:

Zero Datum: Tool Zero: Side-Scan Dead Space 2.50 ft

Reason for Survey: Guides Set @ 15 in

Depth Observations
0.0 ft Perforation: From Survey

300.0 ft Wire-Wrap 563.40 ft to 743.20ft

545.5 ft 824.40 ft to 883.40ft

561.5 ft

563.4 ft

575.0 ft

650.0 ft

743.2 ft

824.4 ft Top of screen: appears open. 

883.4 ft Bottom of screen: appears open. Entire perforated interval appears open. 

894.8 ft Top of fill. 

895.1 ft Camera light-bar touches top of hard bottom. End survey. Casing Size From Survey

16.25 in ID 0.00 ft to 895.10ft

Casing Material Mild Steel

Screen Material SST

Best Drilling and Pump

Palmdale Water District Well #8A

Palmdale  

CA

2200 E. Ave P

GPS 34.6013°-118.0894°

Top of CSG

Post Remediation

Villalobos

895.1 ft

22498

Begin survey from top of well casing. 

Water is clear. Visibility is good.

Casing appears normal and in good condition.

SWL: water is mostly clear. Visibility is good. 

Casing transitions from mild steel to stainless steel. 

Top of screen: appears open and in good condition. 

Gravel pack is visible through screen. 

Bottom of screen: appears open. Entire perforated interval appears open. 

800.919.7555

909.626.6262

4456 via st ambrose

claremont ca 91711

www.pacificsurveys.com fax: 909.399.3180



F,lcEa.'l I E \", i deo l-sg Shee t

La)rne-hlestenn Company, I nc .
13855 Central Ave. Chino Ca. 977tO, <714> 427-f521

CLI ENT : PALI"IDALE T^,ATER DI ST.
ADDRESS ! ---
PHONE # : ---

LOCATIOFI : I,-IEST OF 40TH ST. SEUTH OF P ST.

l,-rELL fr , ---rlC JOB f :SA-SASZ

INSPECTED BY : CHRI S BONADURER DATE I tZ-Zg-gZ
STATIC [^,ATER LEVEL t 437 FEET. TOTAL DEPTH ! 637 FEET .

WATER CONDITI ON ! GO6D

CASING DIAI.4ETER 2 12 INCH

TYPE BF PERFT}RATI CINS ! HORI ZONTAL SLOT

LOCATI trt{ CIF PERFORATI OFIS | 622 FEET TO 657 FEET T. D. .

NCITES : HEAUY GHOWTH ON PERFS LI GHT GRT}I^'TH ON trASINEi.







DOWNHOLE
VIDEO SURVEY
DOWNHOLE
VIDEO SURVEY

Well Rehabilitation Services, Inc.Well Rehabilitation Services, Inc.
Contractor License No.: CA. 983846

PO Box 80365   Bakersfield,  CA.  93380
Phone: 661-587-0914  Fax: 661-587-0981  Web: Shelley@Wellrehabservices.com

Client: Road Runner Pump Service Survey Date: August 31, 2017
Address: PO Box 1052 Invoice: 23139 Run: 1
City: Pearblossom Hwy State: CA Zip: 93553 Well Name: #10
Requested By: Archie Floyds P.O.: Well Owner: Palmdale Water District
Copy To: Camera: Aries BT9700 Color Camera
Reason For Survey: General Inspection Zero Datum: Top Of Casing
Location: .22 miles West of 40th Street, 200' North of E Avenue P8, Palmdale
Field: Depth: 629 ft. Vehicle: VT2
County: Los Angeles Country: Type Perfs: Mill Knife Slots, Louvers
Perf Intervals: 499-606 ft.   620-629 ft.
1st Csg I.D.: 12.375 in. Csg Weight: From: 0 ft. To: 629 ft. 2nd Csg I.D.: Csg Weight: From: To:
I.D Reference: Measured Casing Buildup: Light S.W.L.: 438 ft. P.W.L.: Pump Depth:
Operator: Montoya Latitude: 34.595388° Longitude.: 118.062475° Section: Range: Township:
Other Information:

Notes: Original casing 16'' Drilled 1920

WELLBORE SNAPSHOTS
DEPTHS

(SideScan-Feet) WELLBORE / CASING INFORMATION

Downview 24'' deeper than sideviews

0.0 Ft. Sideview-Zero Datum

20.4 Ft. Sideview-Small lip at joint

25.0 Ft. Sideview-Test mill knife slot

104.1 Ft. Downview-Bare casing

306.3 Ft. Downview-Top of 10' patch, not flush with casing (1)

308.2 Ft. Sideview-Top of patch

308.7 Ft. Downview-Corrugations visible

311.3 Ft. Downview-Weld of additional 5' patch

316.3 Ft. Downview-Top of 10' patch, corrugations visible (2)

318.3 Ft. Sideview-Top of patch

321.4 Ft. Downview-Weld of additional 5' patch, corrugations visible

Page 1

0' (See Other Side) 0' (See Other Side)

20.4' (See Other Side) 25' (See Other Side)

104.1' (See Other Side) 306.3' (See Other Side)

308.2' (See Other Side) 308.7' (See Other Side)

311.3' (See Other Side) 316.3' (See Other Side)

318.3' (See Other Side) 321.4' (See Other Side)

mailto:Shelley@Wellrehabservices.com


WELLBORE SNAPSHOT(S)
Depth:  0 Feet

WELLBORE SNAPSHOT(S)
Depth:  0 Feet

WELLBORE SNAPSHOT(S)
Depth:  20.4 Feet

WELLBORE SNAPSHOT(S)

Depth:  25 Feet

WELLBORE SNAPSHOT(S)

Depth:  104.1 Feet

WELLBORE SNAPSHOT(S)

Depth:  306.3 Feet

WELLBORE SNAPSHOT(S)

Depth:  308.2 Feet

WELLBORE SNAPSHOT(S)

Depth:  308.7 Feet

WELLBORE SNAPSHOT(S)

Depth:  311.3 Feet

WELLBORE SNAPSHOT(S)

Depth:  316.3 Feet

WELLBORE SNAPSHOT(S)

Depth:  318.3 Feet

WELLBORE SNAPSHOT(S)

Depth:  321.4 Feet
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DOWNHOLE
VIDEO SURVEY
DOWNHOLE
VIDEO SURVEY

Well Rehabilitation Services, Inc.Well Rehabilitation Services, Inc.
Contractor License No.: CA. 983846

PO Box 80365   Bakersfield,  CA.  93380
Phone: 661-587-0914  Fax: 661-587-0981  Web: Shelley@Wellrehabservices.com

Survey Date: August 31, 2017
Client: Road Runner Pump Service
Well Name: #10
Depth: 629 ft.
1st Csg I.D.: 12.375 in. From: 0 ft. To: 629 ft.
2nd Csg I.D.: From: To:
S.W.L.: 438 ft. P.W.L.: Pump Depth:
Type Perfs: Mill Knife Slots, Louvers
Perf Intervals: 499-606 ft. 620-629 ft.

Notes: Original casing 16'' Drilled 1920

WELLBORE SNAPSHOTS
DEPTHS

(SideScan-Feet) WELLBORE / CASING INFORMATION

325.9 Ft. Downview-Corrugations visible, bottom piece pulled up

328.2 Ft. Sideview-Piece of patch pulled up

328.3 Ft. Sideview-Bottom of patch, corrugations visible

328.8 Ft. Downview-Small hole

329.6 Ft. Downview-Large holes

331.7 Ft. Downview-Large holes

334.0 Ft. Downview-Large split in reline, piece sticking inward

336.3 Ft. Downview-Casing deteriorated

336.8 Ft. Sideview-Deteriorated casing

336.9 Ft. Sideview-Split in reline

340.7 Ft. Downview-Casing deteriorated

344.3 Ft. Downview-Casing deteriorated

Page 3

325.9' (See Other Side) 328.2' (See Other Side)

328.3' (See Other Side) 328.8' (See Other Side)

329.6' (See Other Side) 331.7' (See Other Side)

334' (See Other Side) 336.3' (See Other Side)

336.8' (See Other Side) 336.9' (See Other Side)

340.7' (See Other Side) 344.3' (See Other Side)
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WELLBORE SNAPSHOT(S)
Depth:  325.9 Feet

WELLBORE SNAPSHOT(S)
Depth:  328.2 Feet

WELLBORE SNAPSHOT(S)
Depth:  328.3 Feet

WELLBORE SNAPSHOT(S)

Depth:  328.8 Feet

WELLBORE SNAPSHOT(S)

Depth:  329.6 Feet

WELLBORE SNAPSHOT(S)

Depth:  331.7 Feet

WELLBORE SNAPSHOT(S)

Depth:  334 Feet

WELLBORE SNAPSHOT(S)

Depth:  336.3 Feet

WELLBORE SNAPSHOT(S)

Depth:  336.8 Feet

WELLBORE SNAPSHOT(S)

Depth:  336.9 Feet

WELLBORE SNAPSHOT(S)

Depth:  340.7 Feet

WELLBORE SNAPSHOT(S)

Depth:  344.3 Feet
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DOWNHOLE
VIDEO SURVEY
DOWNHOLE
VIDEO SURVEY

Well Rehabilitation Services, Inc.Well Rehabilitation Services, Inc.
Contractor License No.: CA. 983846

PO Box 80365   Bakersfield,  CA.  93380
Phone: 661-587-0914  Fax: 661-587-0981  Web: Shelley@Wellrehabservices.com

Survey Date: August 31, 2017
Client: Road Runner Pump Service
Well Name: #10
Depth: 629 ft.
1st Csg I.D.: 12.375 in. From: 0 ft. To: 629 ft.
2nd Csg I.D.: From: To:
S.W.L.: 438 ft. P.W.L.: Pump Depth:
Type Perfs: Mill Knife Slots, Louvers
Perf Intervals: 499-606 ft. 620-629 ft.

Notes: Original casing 16'' Drilled 1920

WELLBORE SNAPSHOTS
DEPTHS

(SideScan-Feet) WELLBORE / CASING INFORMATION

419.0 Ft. Downview-Bare casing

435.7 Ft. Downview-Static water level, clear

447.8 Ft. Downview-Light buildup

497.6 Ft. Downview-Top of mill knife slots

499.0 Ft. Sideview-Slots open

530.4 Ft. Downview-Light buildup, slots open

587.7 Ft. Sideview-Slots open

606.0 Ft. Downview-End of mill knife slots

620.1 Ft. Downview-Top of louvers

627.6 Ft. Downview-Top of dropped patch, side smashed in, more well below

End of survey

Page 5

419' (See Other Side) 435.7' (See Other Side)

447.8' (See Other Side) 497.6' (See Other Side)

499' (See Other Side) 530.4' (See Other Side)

587.7' (See Other Side) 606' (See Other Side)

620.1' (See Other Side) 627.6' (See Other Side)
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WELLBORE SNAPSHOT(S)
Depth:  419 Feet

WELLBORE SNAPSHOT(S)
Depth:  435.7 Feet

WELLBORE SNAPSHOT(S)
Depth:  447.8 Feet

WELLBORE SNAPSHOT(S)

Depth:  497.6 Feet

WELLBORE SNAPSHOT(S)

Depth:  499 Feet

WELLBORE SNAPSHOT(S)

Depth:  530.4 Feet

WELLBORE SNAPSHOT(S)

Depth:  587.7 Feet

WELLBORE SNAPSHOT(S)

Depth:  606 Feet

WELLBORE SNAPSHOT(S)

Depth:  620.1 Feet

WELLBORE SNAPSHOT(S)

Depth:  627.6 Feet
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VIDEO SURVEY REPORT

Project No:                3020.001                                                    Well Name:                  2A (also referred to as "2")                                            

Survey Date:              June 22, 2010                                                    Reference Point:          TOC                                                                                           

Survey Company:     Pacific Surveys, LLC                                                                Static Water Level:       567.90 ft brp                                                                           

Review Date:            April 18, 2020                                                 Screen Interval(s):      450-462; 480-900                                                                        

Reviewer:                  RJK                                                                                         Survey Depth:             852.60 ft brp (fill)                                                                    

Depth From Depth To

0 450 Minor spalling. Increasing slightly below 350 feet.

450 TOS. Louvers appear open on downview - difficult to see on side scan.

567.9 SWL - no oil visible. Mineral encrustation below WL (light color). Small bubbles seen

exiting louvers (sign of aquifer dewatering).

581 Casing patch (581-586). Signs of recent brushing? - knocked off nodules? Louvers partially

clogged - appear severely clogged on side scan view.

680 Increasing encrustation. Evidence of biofouling? Fluffy gray material on top of encrusting

material.

730 Louvers almost completely obscured.

750 Moderate to severe encrustation.

763 Side scan showing severe cloffing/encrustation.

775 Visibility decreasing.

779 Section of air line stuck on screen.

790 Visibility poor.

800 No visibility on down view.

850 No visibility on down view or side scan.

852.6 Light bar enters fill (down view).

Observations

Page ____ of ____



VIDEO SURVEY REPORT

Project No:                3020.001                                                    Well Name:                  3A (also referred to as "3")                                            

Survey Date:              August 25, 2004                                                    Reference Point:          TOC                                                                                           

Survey Company:     Layne Christensen Company                                                               Static Water Level:       586.5 ft brp                                                                           

Review Date:            April 19, 2020                                                 Screen Interval(s):      450-462; 480-900                                                                        

Reviewer:                  RJK                                                                                         Survey Depth:             807 ft brp (fill)                                                                    

Depth From Depth To

0 5 Moderate corrosion and spalling.

97 Minor spalling.

150 Spalling increasing.

350 Minor spalling  - increasing.

390 Spalling on side scan.

~398.5 TOS 1 - Spalling in screen.  Louvers appear open.

~540 BOS 1

~581 TOS 1 - Louvers open.

~586.5 SWL

591 Bubbles observed exiting screen/ dewatering.

600 Louvers appear open. (enlarged?)

650 Louvers appear open. (enlarged?)

705 Top of patch. (Corrosion observed on patch).

710 Welded patch sections.

715 Bottom of patch.

735 Some evidence of biological activity.

745 Louvers partially clogged.

790 806 Heavily clogged louvers. (encrustation/biogrowth)

~807 Light bar enters fill.

Observations

Page ____ of ____



VIDEO SURVEY REPORT

Project No:                3020.001                                                    Well Name:                   4A (Post Cleaning)                                                                                                     

Survey Date:              May 24, 2001 (Post Cleaning)                                                    Reference Point:          TOC                                                                                           

Survey Company:     Welenco                                                         Static Water Level:       540 ft brp                                                                           

Review Date:            April 19, 2020                                                 Screen Interval(s):       481-? (DWR log: 480-830)                                                                     

Reviewer:                  RJK                                                                                         Survey Depth:              791 ft brp (fill)                                                                    

Depth From Depth To

4 Access entry port (tube).

23 50 Minor spalling.

50 100 Minor spalling/ corrosion.

100 200 Less spalling/ corrosion.

216 Small holes in blank casing.

216 480 Minor corrosion.

481 TOS 1- louvers clean and open. (12 rows/ more louvers) FUL FLO.

491 Water entering through louvers (one side of casing), flow increases with depth.

511 Louver pattern changes. (10 rows/ less louvers) STANDARD FLO.

520 Lot of cascading water, increasing with depth.

540 SWL

550 Louvers appear open & clean.

600 Louvers appear open & clean.

650 Louvers less clean but open.

691 Louver pattern changes back to 12 rows, FUL FLO.

700 Louvers clean & open.

720 Louvers switch back to STANDARD FLO.

750 Louvers clean & open.

781 Louvers switch back to FLU FLO.

791 Light bar enters fill.

Observations

Page ____ of ____



VIDEO SURVEY REPORT

Project No:                3020.001                                                          Well Name:                   6A                                                                                    

Survey Date:              May 15, 2018                                                  Reference Point:          TOC (~1 ft ags)                                                                                           

Survey Company:     Well Rehabilitation Services, Inc.                                                  Static Water Level:       535 ft brp                                                                           

Review Date:            April 20, 2020                                                 Screen Interval(s):       480-? (DWR log: 480-1010)                                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               993 ft brp (fill)                                                                    

Depth From Depth To

2 Access tube opening.

2 100 Minor to moderate spalling/ large sheets.

100 200 Minor to moderate spalling.

200 250 Moderate spalling/corrosion. 

250 350 Moderate spalling/corrosion. 

350 450 Moderate to severe spalling/corrosion. 

482 TOS

535 SWL - louvers appear open- mild encrustation. 

550 Mild encrustation/ nodules / floating material.

600 Evidence of increased biofouling - louvers obscured. 

650 Louvers still covered with bacterial growth. (Yellow patches/slime)

730 Biogrowth increasing.

730 800 Moderate to severe biogrowth/ slime - louvers obscured.

800 900 Moderate to severe biogrowth/ slime - louvers obscured.

980 Visibility decreasing.

989 Heavy buildup on well screen. 

993 Light bar enters fill. (995 ft bgs)

Observations

Page ____ of ____



VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   7A                                                                                            

Survey Date:              May 4, 2020                                                  Reference Point:          TOC                                                                                          

Survey Company:     Unknown                                                    Static Water Level:       527.5 ft brp / some oil                                                                           

Review Date:            May 14, 2020                                                 Screen Interval(s):       573.8-824 (fill)  (DWR log: 570-900)                                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               824 ft brp (fill)                                                                    

Depth From Depth To

2.8 Access tube opening.

0 50 Casing clean/ general corrosion & pitting. 

100 Casing clean/ general corrosion & pitting. 

150 Casing clean/ general corrosion & pitting. 

260 Minor spalling increasing with depth.

400 Minor spalling increasing with depth.

500 General corrosion/ minor spalling.

527.5 SWL - some oil (<1 in.?), visibility poor

542.2 Top of patch, folded over in places. 

546.3 Bottom of patch.

547.4 Top of patch, folded over in places. 

552..4 Bottom of patch.  Corrosion byproducts coming from bottom lip of patch. 

555 Knocked off nodules (side scan)/ down view visibility very poor. 

570.9 General corrosion/ pitting. 

573.8 Top of wire-wrap screen.  Visible flow.  Screen appears in poor condition, partially clogged.

Corrosion of some rods.

575 Heavily clogged/ bacterial growth. 

592.8 Some small amount of gravel visible in wire-wrap.

610 Screen partially clogged/ fair condition. 

626.7 Structural abnormality, screen split open/hole. 

629 Large hole in screen (pushed outward/ separated wires/ bent rods).  Broken wires.

629.5 Large gaping hole/ rocks and cobbles behind. 

630.9 Bottom of rupture.

632 Screen appears open.

652 Corroded rods/ possible structural issues (small).

670 ~ 50 % clogged; bacterial growth.

687 Corroded rods. 

694 Screen open/ minor growth/ corrosion.

705.2 Clogged screen/ bacterial growth/ corroded rods.

711/712 Fully clogged with bacterial growth.

725 Heavy growth/ nodules present. 

736 Very heavy growth.

780 Large growth mass.  Visibility improving ~800 ft.

820 Screen completely obscured.

823.7 Camera stops in fill (side scan).

Observations

Page ____ of ____



VIDEO SURVEY REPORT

Project No:                3020.001                                                    Well Name:                   7A (Post Rehab)                                             

Survey Date:              July 18, 2009                                                  Reference Point:          TOC                                                                                          

Survey Company:     Pacific Surveys, LLC                                               Static Water Level:       534.9 ft brp                                                                           

Review Date:            April 21, 2020                                                 Screen Interval(s):       573.4-831.7 (fill)  (DWR log: 570-900)                                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               831.7 ft brp (fill)                                                                    

Depth From Depth To

~2.5 Access tube opening.

0 50 Blank casing clean/ good condition.

50 200 Blank casing clean/ good condition.

~240 Minor spalling apparent/ increasing with depth.

240 350 Minor to medium spalling. 

350 450 Minor spalling/ good condition. 

534.9 SWL/ no oil.  Visibility moderate.

542 Top of patch 1

545.9 Bottom of patch 1

547 Top of patch 2

552 Bottom of patch 2

573.4 Top of wire-wrap screen/ water clears/ evidence of bacterial growth obscuring screen/ open

Regrowth following rehab.

630 Water column visibility reduced/ cloudy.

650 Visibility reduced side scan only.

668 Continued biological growth/ column clears/ nodules apparent on rods and welds.

Screen obscured but mostly open. 

~760 Patches/ mats of bacterial growth.

790 Column becoming cloudy/ moderate to heavy bacterial growth. 

818 Heavily clogged/ obscured screen.

825 Visibility poor, no longer can see the screen. 

829 Visibility zero on side screen. 

831.7 Camera encounters fill. 

Observations

Page ____ of ____



VIDEO SURVEY REPORT

Project No:                3020.001                                                         Well Name:                   8A (Post Rehab)                                                                 

Survey Date:              February 22, 2017                                                  Reference Point:          TOC                                                                                          

Survey Company:     Pacific Surveys, LLC                                               Static Water Level:       545.5 ft brp                                                                           

Review Date:            April 23, 2020                                                 Screen Interval(s):       562.9-742.7; 823.7-883.4; Screen 3 in fill                                                      

Reviewer:                  RJK                                                                                         Survey Depth:               895.7 ft brp                                                                             

Depth From Depth To

~2 Access tube entry port

50 Minor corrosion/ no spalling/ good condition

100 Some minor spalling.

200 No spalling/ good condition.

250 Gray material on casing. 

350 Casing clean.

450 Casing clean/ good condition.

530 Minor spalling above water surface.

545.5 SWL - no oil/ visibility fair. 

561.5 Transition from mild steel to stainless steel.

562.9 TOS 1- wire-wrap open/ excellent condition/ gravel visible. Good visibility

650 Screen in excellent condition/ clean.

742.7 BOS 1- mild steel blank between screen intervals. Evidence of nodule growth that has been

cleaned.

823.7 TOS 2- bacterial growth/ corrosion byproducts bleeding down from mild steel

intermediate blank.

850 Screen Open/ excellent condition.

861 Minor growth on screen from mild steel.

883.4 BOS 2 - growth on screen from mild steel.

892.4 Light bar enters fill (down view)

893.2 Camera hits refusal (side scan) - 895.7 (down view) (calculated)

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                          Well Name:                   10                                                                                        

Survey Date:              September 8, 2017                                      Reference Point:          TOC                                                                                          

Survey Company:     Well Rehabilitation Services, Inc.                                               Static Water Level:       439.2 ft brp                                                                           

Review Date:            April 23, 2020                                                 Screen Interval(s):       497-606; 620.6-628.2 (fill) (1987 liner)                                                     

Reviewer:                  RJK                                                                                         Survey Depth:               628.2 ft brp (fill)                                                                 

Depth From Depth To

18.5 Structural issue (?) - crack in casing (?)

23 Notch in casing (?) - mill slot (?)

50 Casing in good condition aside from previous.

65 100 Minor spalling.

144.3 Structural issue with casing or spalling (?)

144 200 Minor spalling.

250 300 Spalling and corrosion increases.

308.8 Top of patch 1 (side scan) - corrugation not fully pressed. 

312 ? Weld between patch sections (down view).

316.9 Top of patch 2 - split at top, void visible behind corrugation visible - not fully pressed.

319.2 Split on side scan.

322.8 Weld between patch sections (down view).

326.8 Ragged bottom of patch (down view).

328.9 Bottom of patch 2 (side scan) - lip bent upward.

334.4 Large hole/ rupture - casing is paper thin (down view).

337.3 Large hole/ rupture - casing is paper thin (side scan).

334 ~346 Several large holes/ ruptures/ deterioration.  Casing is paper thin (down view).

350 Heavy spalling

439.2 SWL - poor visibility.

464 Visibility clearing/ moderate to poor.

497 Top of mill slots/ visibility clear/ open. Minor buildup on casing. 

~606 Bottom of mill slots/  buildup increasing. 

620.6 Top of louvers (down view).

628.2 Light bar enters fill (down view). 

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                       Well Name:                   11A (Lined)                                                                                                          

Survey Date:              March 14, 2012                                           Reference Point:          TOC                                                                                          

Survey Company:     Layne Christensen Company                                               Static Water Level:       552 ft brp                                                                           

Review Date:            April 24, 2020                                                 Screen Interval(s):       665-860.9 ft brp (fill)                                                     

Reviewer:                  RJK                                                                                         Survey Depth:               860.9 ft brp (fill)                                                                

Depth From Depth To

0 50 Casing clean/ good condition.

50 150 Casing clean/ good condition.

150 250 Casing clean/ good condition.

250 350 Casing clean/ good condition.

350 450 Casing clean/ good condition.

450 550 Casing clean/ good condition.

552 SWL - no oil, visibility poor, cloudy.

575 Minor biogrowth on casing liner. Poor visibility.

600 Minor biogrowth on casing liner. Poor visibility.

600 650 Minor biogrowth on casing liner. Poor visibility.

665 TOS. Horizontal louvers. Minor buildup on louvers/ sediment/ biogrowth. Louvers

appear open. Visibility clear.

665 750 Minor buildup on louvers/ sediment/ biogrowth. Louvers appear open. Visibility clear.

750 800 Minor buildup on louvers/ sediment/ biogrowth. Louvers appear open. Visibility clear.

827 Evidence of filamentous bacteria. Visibility decreasing.

860.9 Light bar enters fill (down view) - Still in louvers.

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                       Well Name:                   14A                                                                                                  

Survey Date:              May 20, 2014                                                   Reference Point:          TOC                                                                                          

Survey Company:     Pacific Surveys, LLC                                               Static Water Level:       575.8 ft brp                                                                           

Review Date:            April 24, 2020                                                 Screen Interval(s):       452.6-808.9 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               808.9 ft brp (fill)                                                                

Depth From Depth To

0 50 Casing clean/ good condition.

50 100 Minor to moderate spalling evident.

100 150 Moderate spalling. 

210 Large sheets separating from casing. 

210 350 Moderate spalling. 

399 Severe casing deterioration/ sheeting/ spalling. 

420 Severe casing deterioration/ sheeting/ spalling. 

449 Possible hole(s) (?)

452.6 TOS. Louvers severely obscured/ mineral scale (?)

500 Louvers appear more open. 

575.8 SWL - no oil - visibility good. Louvers show bacterial growth/ nodules but mostly open. 

636.7 Moderate to severe bacterial growth covering louvers. Partially open. 

715 Camera not centered/ Well may have alignment issues. 

808.9 Light bar enters fill. 

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   15                                                                                                  

Survey Date:              December 12, 2016                                                   Reference Point:          TOC                                                                                          

Survey Company:     Layne Christensen Company                                               Static Water Level:       558.7 ft brp                                                                           

Review Date:            April 24, 2020                                                 Screen Interval(s):       320.4-? ft brp (fill)                                                           

Reviewer:                  RJK                                                                                         Survey Depth:               808.9 ft brp (fill)                                                                

Depth From Depth To

34 Minor spalling/corrosion.

89 94 Evidence of sheeting/spalling.

94 200 Minor spalling/corrosion.

238 Moderate spalling/sheeting.

320.4 TOS - Mill slots - vertical. (DWR reports 420 ft). Slots appear mostly open.

400 Minor buildup. Slots difficult to see.

450 Minor buildup. Slots difficult to see.

500 Minor buildup. Slots difficult to see.

551.5 Cascading water entering mill slots. Becomes abundant below this.

558.7 SWL - no oil. Visibility good.  Slots 60-80% plugged.

570 Evidence of bacterial growth.

588 Slots obscured by growth.

601 Corrosion evident under brushed off nodules.

625.5 Slots approx. 80% plugged.

651 White starburst around open parts of slots (jetting?)

655 Some slot openings visible again.

699.6 Mill slots >50% open.

736.8 Slots 80-90% clogged.

741.8 Slots 50-60% open.

751.8 White deposits around slots.

761.3 Visibility becomes poor.

762 Light enters fill (down view).

763.6 Refusal (side scan).

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                       Well Name:                   16                                                                                              

Survey Date:              March 31, 2008                                            Reference Point:          TOC                                                                                          

Survey Company:     Layne Christensen Company                                                                Static Water Level:       179.4 ft brp                                                                           

Review Date:            April 25, 2020                                                 Screen Interval(s):       236.3-536.8 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               536.8 ft brp (fill)                                                                

Depth From Depth To

1.5 Access tube opening (x2).

0 50 Minor corrosion, spalling, sheets.

50 100 Minor corrosion, spalling, sheets/ with some dark concretions. 

160 Increased corrosion - iron oxide color. 

179.4 SWL - no oil - visibility poor/ cloudy.

201 Moderate corrosion/ small hole visible.

219 Visibility improving slightly. 

235 TOS - mill slotted. (down view)

236.3 TOS - mill slotted (side scan)

237 Slots appear approximately 30% open.

260 Slots more heavily clogged (10-20% open)

284 Slots more defined but still heavily clogged. 

289 Heavy corrosion/ iron oxide. 

307 Slots almost completely clogged/ bacterial growth?

350 Heavy corrosion/ iron oxide/ bacterial growth. Slots almost 100% clogged/ obscured. 

400 Slots almost 100% clogged/ obscured. 

420 Buildup increasing (corrosion byproducts?). Slots not visible.

450 Slots not visible. 

472 Sidescan showing severe corrosion/ iron oxide deposits. Likely holes here - difficult to see. 

480 Isolated slots become visible again. 

500 Heavy corrosion/ slots obscured. 

518.25 Visible slot on side scan.

520.1 Spiral weld appears separated from corrosion. 

522 Spiral weld appears separated from corrosion. 

525 Increased buildup of material on casing. 

536.8 Depth of soft fill material per side scan (camera enters fill).

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   18                                                                                                    

Survey Date:              December 8, 2016                                      Reference Point:          TOC ?                                                                                          

Survey Company:     Water Well Redevelopers                                              Static Water Level:       48.6 ft brp                                                                           

Review Date:            April 24, 2020                                                Screen Interval(s):       ~20-92.75 ft brp (fill) (DWR log: 20-108)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               92.75 ft brp (fill)                                                                

Depth From Depth To

0 SWL Ground to SWL - poor resolution - appears to be heavy corrosion. 

20.25 Possible TOS (down view). Mill slots. 

~48 SWL (down view)

53 Mill slots appear large, gravel visible in slots. Moderate corrosion/ iron oxide deposits. 

58 Growth on casing and slots. 

60 Severe corrosion - nodules knocked off showing corrosion. 

61.8 Moderate sized holes in casing. 

61.9 Ragged appearance to slots/ gravel can be seen. 

65.6 Large hole/rupture. Severe corrosion. 

76.6 Holes.

80.25 Large hole/rupture.

85.7 Massive rupture/ hole - borehole wall evident. 

88 Casing almost completely corroded/ disintegrated.

92.75 Light bar enters fill. 

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   19                                                                                                    

Survey Date:              December 10, 2009                                        Reference Point:          TOC ?                                                                                          

Survey Company:     Layne Christensen Company                                              Static Water Level:       40.8 ft brp                                                                           

Review Date:            April 24, 2020                                                Screen Interval(s):       82-316 ft brp (fill) (DWR log: 80-350)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               316 ft brp (fill)                                                                

Depth From Depth To

1.9 Entry ports for access tubes (x2)

0 40 General corrosion/ no spalling. Casing in fair condition.

40.8 SWL - no oil - visibility poor.

51 Visibility clears. Some bacterial colonies/ nodules/ iron oxide.

82 TOS - mill slots - mostly open.

100 Bacterial growth increases/ iron oxide/ slots 80% clogged.

125 Visibility decreases/cloudy.

150 General buildup/ slots not visibility.

200 No slots visible.

216 Some isolated slots visible.

226.5 Slots/bare metal visible. Bacterial colonies.

245 Visibility clearing. Some slots visible/ moderate buildup.

278 Visibility clearing. Some slots visible/ moderate buildup.

300 Moderate to heavy buildup on casing/ no slots visible.

316 Fill (side scan) - light bar in soft fill.

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   21 (lined)                                                                              

Survey Date:              April 4, 2013                                                  Reference Point:          TOC                                                                                          

Survey Company:     Water Well Solutions                                             Static Water Level:       161.1 ft brp                                                                           

Review Date:            April 24, 2020                                                Screen Interval(s):       216.4-325.1 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               325.1 ft brp (fill)                                                                

Depth From Depth To

~2 Entry port for access tubing. 

0 20 Visibility poor/ looks to be general corrosion (minor to moderate).

20 30 Severity of corrosion increases.

30 40 Severity of corrosion increases.

40 60 Moderate to severe spalling/ corrosion.

60 80 Moderate to severe spalling/ corrosion.

80 94 Severe corrosion & spalling. 

98 Possible structural issues. 

98 108 Severe corrosion. 

108 150 Severe corrosion and spalling. 

161.1 SWL - no oil - visibility fair. Casing appears coated (mineral?/bacterial?)

190 Nodule growth (minor)

216.4 TOS - mill slots ~ 30-50% open. Heavy nodules.

229.5 Slots heavily obscured - heavy buildup in general, nodules. 

266 Slots heavily obscured - heavy buildup in general, nodules. 

270 Slots become more visible. 

278 Nodule growth increasing. 

285.5 Slots ~ 50% clogged. 

288 Very heavy growth. 

300 Massive growth.

320.5 Small hole in casing. 

324.6 Light bar enters fill (down view).

325.1 Refusal (down view).

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                       Well Name:                   22 (Post Rehab)                                                                   

Survey Date:              March 15, 2016                                            Reference Point:          TOC                                                                                          

Survey Company:     Layne Christensen Company                                           Static Water Level:       113.8 ft brp                                                                           

Review Date:            April 24, 2020                                                Screen Interval(s):       189.4-394.6 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               394.6 ft brp (fill)                                                                

Depth From Depth To

~2 Entry port for access tube. 

0 50 Minor to moderate spalling/ general corrosion. 

100 Moderate spalling/ sheets/ general corrosion. 

102 112 Severe spalling above waterline. 

113.8 SWL (substance floating on water) - visibility poor/ none.

SWL 179 No visibility - water clears at 179 ft.

189.4 TOS - louvers - sediment resting on louver shelves/ evidence of biogrowth/ nodules/

corrosion. Louvers mostly open. 

225 Sediment on louvers - still open. 

260 Some louvers obscured by sediment. 

270 Sediment on louvers. 

275 Visibility decreasing. 

300 Visibility very poor/ increase growth. 

325 Evidence of biological activity/ growth/ encrustation/ sediment on louvers. 

330 Zero visibility.

385 Zero visibility.

394.6 Fill (side scan).

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   23A                                                                                            

Survey Date:              April 25, 2012                                               Reference Point:          TOC                                                                                          

Survey Company:     Layne Christensen Company                                           Static Water Level:       551.9 ft brp                                                                           

Review Date:            May 14, 2020                                                Screen Interval(s):       600.3-740 ft brp (debris) (DWR log: 600-840)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               740 ft brp (debris)                                                                

Depth From Depth To

3 Entry port for access tube. 

0 50 General corrosion and pitting of blank. No spalling. Good condition. 

80 82 Growth on casing emanating from section joint. (rust?)

50 100 General corrosion and pitting. 

~105 !107 Spalling/ sheeting. 

123 Light to moderate spalling. 

150 General corrosion and pitting/ good condition. 

200 General corrosion and pitting/ good condition. 

215 Spalling begins - moderate.

250 Corrosion/ spalling increasing. 

300 500 Moderate corrosion/ spalling. 

551.9 SWL - no oil. 

553 Iron oxide, pitting below WL/ visibility fair on down view.

575 Evidence of nodules and buildup. Increasing with depth. 

600.3 TOS. Louvered openings mostly open, sediment on louvers. 

650 Louvers open/ minor nodule growth/ buildup. 

700 Louvers open/ minor nodule growth/ buildup. Dark buildup increasing.

736 Souder cable in well.

738 Cable/ sounder.

740 Rats nest of cable and tape. Cannot pass. End video.

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   25                                                                                      

Survey Date:              November 13, 2003                                      Reference Point:          TOC                                                                                          

Survey Company:     Layne Christensen Company                                           Static Water Level:       128.2 ft brp                                                                           

Review Date:            May 21, 2020                                                Screen Interval(s):       165.7-345; 386-405; 436-579 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               579 ft brp (fill)                                                                

Depth From Depth To

~1.8 Entry port for access tube. 

50 General corrosion/ pitting. 

55 Offset casing joint. 

100 General corrosion/pitting, increasing somewhat with depth. 

124 Severe spalling near water surface (splash zone).

128.2 SWL - no oil. 

129 Severe spalling and corrosion below WL.

150 Severe corrosion. Minor nodule growth. 

165.7 Top of wire-wrap screen. Screen in poor condition but open.

176 Biogrowth/ some clogging of screen (~20-30%).

200 Corroded rods. Some clogging (10-20%)

215 Biogrowth increasing. 

250 Moderate biogrowth/ clogging. 

291.83 Top of PVC tubing. 

~319 Metal bracket (?) - knocked loose by camera.

330 Clogging/growth increasing. 

340 Screen is heavily clogged. 

345 BOS 1 - Bottom of screen 1

~362 Bracket from before - knocked loose from camera. 

~375 Bracket - stays put. 

386 TOS 2 - heavy growth (30-40% clogged).

405 BOS 2 - very heavy growth/ encrusting material. 

436 TOS 3 - heavy growth/ clogging. 

450 Heavy growth/ clogging. 

476 Moderate clogging/ sand settled on weld rings. 

490 Less buildup/ screen open. 

500 Screen open. 

515 Nodule growth. 

550 Biogrowth on screen/ mostly open. 

570 Moderate to heavy clogging. 

575 Cable also present alongside PVC (or airline?)

579 Debris in fill.

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   25                                                                                      

Survey Date:              April 23, 2019                                           Reference Point:          TOC                                                                                          

Survey Company:     Well Rehabilitation Services                                           Static Water Level:       118.6 ft brp                                                                           

Review Date:            December 2, 2020                                                Screen Interval(s):       165.7-345.5; 386.3-405.7; 436.4-525 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               525 ft brp (fill)                                                                

Depth From Depth To

~1.8 Entry port for access tube. 

50 General corrosion/ pitting. 

100 General corrosion/ pitting. 

118.6 SWL - no oil. 

140.7 Visibility poor / minor nodule growth observed.

165.7 Top of wire-wrap screen. Screen in poor condition but open.

166 Abundant sediment resting within screen wire / generally open.

173.7 Biogrowth observed clogging screen / possible damage to rods.

183.1 184.3 Vertical tear in wire-wrap.

200 Heavily clogged screen / biogrowth and sediment.

201 202 Vertical tear in wire-wrap.

226 Hole in wire-wrap.

226.8 Vertical tear and hole in wire-wrap.

250 Moderate biogrowth / heavy clogging.

291 298 Severe vertical tear in wire-wrap.

300 Ruptured wire-wrap.

300 321 Numerous vertical tears and holes in wire-wrap.

323.5 325 Large vertical tear in wrie-wrap / heavily clogged.

345.5 Bottom of wire-wrap screen section.

386.3 Top of wire-wrap screen / heavily clogged with biogrowth.

405.7 Bottom of wire-wrap screen section.

436.4 Top of wire-wrap screen / heavily clogged with biogrowth.

450 Heavily clogged with sediement and isolated biogrowth.

496.8 501 Severe vertical tear in wire-wrap.

506 510 Severe vertical tear in wire-wrap.

525 Top of fill material in well.

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                       Well Name:                   26                                                                                                           

Survey Date:              August 11, 2005                                         Reference Point:          TOC                                                                                          

Survey Company:     Layne Christensen Company                                           Static Water Level:       105.5 ft brp                                                                           

Review Date:            May 22, 2020                                                Screen Interval(s):       151.3-270.5; 311.1-459.8 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               459.8 ft brp (fill)                                                                

Depth From Depth To

0 50 Moderate to severe corrosion/ spalling. 

75 General level of corrosion increasing. 

100 General level of corrosion increasing. 

105.5 SWL - no oil. Grass on water surface/ severe corrosion below water.

126 Side scan of corrosion. 

140 Evidence of knocked off nodules. 

151.3 TOS 1 - wire-wrap.

Moderate to severe corrosion of screen/ partly clogged (30-50%).

200 Moderate corrosion, mostly open - can see gravel. 

225 Moderate corrosion. 20-30% clogged. 

245 Corrosion increasing. 

270.5 BOS 1.

284 Evidence of knocked off nodules/ pits. 

311.1 TOS 2.

325 326 Moderate general corrosion/ screen open/ bent rod ?

351 Increased clogged (60%) - visibility decreasing. 

357 Visibility zero. 

363 Visibility excellent - almost no corrosion - change in WQ? Anoxic?

398 Screen clean/ open - sediment resting on wire.  Stainless steel? 

425 Screen clean/ open - sediment resting on wire.  Stainless steel? 

450 Screen filled with sediment?

459 Drilling mud on screen. 

459.75 Camera enters fill. 

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                       Well Name:                   29                                                                                                          

Survey Date:              October 10, 2018                                          Reference Point:          TOC                                                                                          

Survey Company:     Well Rehabilitation Services, Inc.                                           Static Water Level:       125.9 ft brp                                                                           

Review Date:            May 22, 2020                                                Screen Interval(s):       192.3-367.3 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               367.3 ft brp (fill)                                                                

Depth From Depth To

0 20 General corrosion mild. 

50 General corrosion mild. 

100 General corrosion mild. 

125.9 SWL - no oil.  Visibility poor below WL.

150 Visibility zero.

169 Visibility clearing slightly.

192.3 TOS - louvers appear clogged/ visibility clears in screen. 

192.3 Enlarged louver - gravel visible. 

195 Severely clogged - sediment/bacteria? on louvers

200 Louvers completely clogged or obscured (95%)

249.7 Louvers completely clogged or obscured (95%), bacterial?

254.4 Top of patch. 

259.4 Bottom of patch. 

260.2 Louvers clogged w/ bacterial growth. 

277 Louvers clogged w/ bacterial growth. 

295 Louvers completely clogged/ bacterial growth. 

296.5 Enlarged louver - gravel visible. 

320 Louvers completely clogged/ bacterial growth/ scale??

314.9 Louvers enlarged - gravel visible. 

343.3 Louvers clogged. 

345 Louvers appear partly open from top. 

362.6 Severely clogged louvers with moderate to severe bacterial growth. 

364 Severe bacterial growth. 

365.8 Light bar enters soft fill. 

366 Severe bacterial growth. 

367.3 Camera meets refusal (side scan).

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                         Well Name:                   30 (Post Brush)                                                                 

Survey Date:              January 14, 2016                                            Reference Point:          TOC                                                                                          

Survey Company:    Layne Christensen Company                                          Static Water Level:       147.1 ft brp                                                                           

Review Date:            May 23, 2020                                                Screen Interval(s):       202-408.3 ft brp (fill)                                                     

Reviewer:                  RJK                                                                                         Survey Depth:               408.3 ft brp (fill)                                                                

Depth From Depth To

0 50 Casing clean and good condition. 

147.1 SWL - debris on surface, no oil. 

Casing below WL clean, moderate pitting/ bacterial growth.

188 Evidence of nodules knocked off.

202 TOS. Louvers appear open. Evidence of past/ returning bacterial growth.

225 Clean well screen - remnants of bacterial growth. 

250 Clean well screen - remnants of bacterial growth. 

300 Clean well screen - remnants of bacterial growth. 

350 Clean well screen - remnants of bacterial growth. 

360 Visibility decreasing. 

366 Visibility poor/ sediment on louvers at depth/ no flow?

408.3 Top of soft fill. 

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                      Well Name:                   32 (Post Brush)                                                                   

Survey Date:              August 12, 2003                                          Reference Point:          TOC                                                                                          

Survey Company:    Layne Christensen Company                                          Static Water Level:       202.2 ft brp                                                                           

Review Date:            May 23, 2020                                                Screen Interval(s):       332.6-483.1; 504.6-573.4 ft brp                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               573.9 ft brp (fill)                                                                

Depth From Depth To

~2 Entry port for access tube.

30 General corrosion/ spalling. 

100 Spalling/ corrosion increasing w/ depth. 

200 Spalling/ corrosion increasing w/ depth. 

202 SWL/ no oil/ visibility poor. 

210 Mild to moderate corrosion barely visible.

220 Visibility improving/ mild corrosion. 

330 Abrupt change to excellent visibility/ evidence of knocked off nodules widespread. 

332.6 TOS 1 - louvers ~ 60-80% open.

350 Sediment resting on louver shelves. 

400 Sediment resting on louver shelves, 60-80% open.

427 Build up increasing.

450 Moderate build up/ sediment on louvers.

475 Build up/ growth increasing. 

483.1 BOS 1

504.6 TOS 2 - louvers heavily clogged w/sediment (?) & growth. 

510 Visibility decreasing. 

550 Louvers heavily clogged w/ sediment/ growth/ poor visibility. 

560 Very poor visibility. 

570 Heavy growth on screen. 

573.4 BOS 2

573.9 Fill. 

Observations
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VIDEO SURVEY REPORT

Project No:                3020.001                                                         Well Name:                   33                                                                                                          

Survey Date:              August 7, 2008                                            Reference Point:          TOC                                                                                          

Survey Company:    Layne Christensen Company                                         Static Water Level:       152.3 ft brp                                                                           

Review Date:            May 23, 2020                                                Screen Interval(s):       222-241.4; 282.25-454 ft brp (fill)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               454 ft brp (fill)                                                                

Depth From Depth To

2 Entry port for access tube.

50 General corrosion/ pitting. 

100 General corrosion/ pitting, increasing with depth. 

108 Moderate spalling begins. 

152.3 SWL - no oil. Visibility fair. 

161 Spalling/ sheeting. 

171 Heavy general corrosion/ pitting. 

200 Heavy general corrosion/ pitting. 

222 TOS 1 - Stainless steel wire-wrap - excellent condition/ clean. (Mild steel against stainless steel)

224 Gravel visible behind screen. 

241.4 BOS 1

250 Mild steel blank/ moderate corrosion/ buildup. 

282.25 TOS 2

300 Screen clean/ good condition/ sediment in openings. 

350 Screen clean/ good condition/ sediment in openings. 

400 Screen clean/ good condition/ sediment in openings. 

451 Sediment/ mud smeared in openings - 100% clogged. 

454 Camera meets refusal (side scan).
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VIDEO SURVEY REPORT

Project No:                3020.001                                                        Well Name:                   35                                                                                       

Survey Date:              April 30, 2018                                                               Reference Point:          TOC                                                                                          

Survey Company:    Well Rehabilitation Services, Inc.                               Static Water Level:       173.2 ft brp                                                                           

Review Date:            May 23, 2020                                                Screen Interval(s):       194-476.6 ft brp (fill)  (Ripped?)                                                    

Reviewer:                  RJK                                                                                         Survey Depth:               476.6 ft brp (fill/ripped bottom)                                                                

Depth From Depth To

~2 Entry port for access tube. 

10 Light to moderate spalling. 

27 Moderate to severe corrosion/ spalling (general)

50 Moderate to severe corrosion/ spalling (general)

100 Moderate to severe corrosion/ spalling (general)

150 Moderate to severe corrosion/ spalling (general)

173.2 SWL - no oil - visibility good - casing moderate to severe corrosion. 

192.6 Appears to be mild steel against S.S. 

194 TOS - stainless wire-wrap/ clean and open. 

195 Gravel visible behind screen. 

245.6 Screen very clean/ open/ gravel behind screen. 

300 Screen very clean/ open/ gravel behind screen. 

350 Screen very clean/ open/ gravel behind screen. 

377.4 Sidescan showing very clean screen/ gravel behind.

427.4 Sidescan showing very clean screen/ gravel behind.

435.9 Sidescan showing very clean screen/ gravel behind. Some sediment settled in openings.

447.1 Sidescan showing very clean screen/ gravel behind. Some sediment settled in openings.

454.7 Side scan showing screen - more sediment buildup.

472.1 Openings completely clogged with sediment, otherwise clean. 

476.6 Camera meets refusal (sediment).

475.6 Down view - screen appears ripped off at bottom/ ends raggedly with sediment/ fill below. 

Observations

Page ____ of ____



 

 

 

 

 

 

  

APPENDIX E 

 

Video Survey Review Snapshots (Digital) 
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As-Built Well Profiles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



900

850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

50

450

526

853

900

915

Ground Surface
Conductor Casing

30" Diameter x 1/4" Wall Mild Steel
(0' to 50')

Sanitary Seal
Cement Grout (0' to 50')

26" Diameter Borehole
(50' to 1,080')

Well Casing
16" Diameter x 1/4" Wall Mild Steel 

Blank
(0' to 450'; 462' to 480')

Well Screen
Louvered

16" Diameter Mild Steel
w/0.125" Slot Size

(450' to 900')

Static Water Level
Mar-2020
(526' brp)

Gravel Envelope
No. 5

(0' to 900')

Top of Fill Material
22-Jun-2010 Video Survey

(853' brp)

Total Well Depth (900')

Total Borehole Depth (915')

SP
SP
SP

SP

SP

SP

SP

SP

SP-SC

CL

SP

SP

SP

SP-SC

CL

SP-SC

SP

SP

SP

SP

SP

SP-SC

CL

SAND: fine sand, small gravel

SAND: rocks, sand, gravel

SAND: rocks, fine to medium to coarse sand

SAND W/GRAVEL: rocks, medium to coarse 
sand, gravel

SAND: medium to coarse sand

SAND: medium to fine sand, clay streaks

SAND: medium to coarse sand and rocks

SAND: fine sand with clay streaks

SAND W/CLAY: medium sand, coarse sand 
with clay

CLAY: clay

SAND: sand, clay streaks

SAND: hard to medium sand with clay streaks

SAND: medium to coarse sand, gravel, small 
clay streaks

SAND W/CLAY: coarse sand, small gravel, 
clay
CLAY: brown clay, streaks of sand

SAND W/CLAY: medium sand, small clay 
streaks, clay

SAND: medium to coarse sand, small clay 
streaks

SAND: coarse sand, gravel, clay

SAND: medium sand, small clay streaks

SAND: medium sand, small clay streaks

SAND: medium to coarse sand, clay streaks

SAND W/CLAY AND GRAVEL: medium 
gravel, sand, clay streaks, and fine sand

CLAY: blue clay

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 22-Jun-2010 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 2A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.125 in

1968 K.MAKAR

R.KYLE

AS-BUILT PROFILE: WELL 2A
Well details based on 22-Jun-2010
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________06N11W19E

450-900



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

399

540
552

581

807

848

868

Ground Surface

28" Diameter Borehole
(0' to 848')

Well Casing
16" I.D. x 1/4" Wall Mild Steel

Blank
(0' to 399'; 540' to 581')

Well Screen
Louvered

16" I.D. x 1/4" Wall Mild Steel
w/0.125" Slot Size

(estimated based on gravel size)
(399' to 540'; 581' to 848')

Static Water Level
Mar-2020
(552' brp)

Gravel Envelope
Pea Gravel
(0' to 868')

Top of Fill Material
25-Aug-2004 Video Survey

(807' brp)

Total Well Depth and Borehole Depth 
(848')

Total Pilot Borehole Depth (868')

SP

CL

SP

SP

SP

SP

SP

SP

SP

SP-SC

SP

SP

SP

SP
CL

CL

CL

CL

SP
SP
CL

SAND: surface sand & hardpan, sand & 
gravel, streaks of clay

CLAY: clay, streaks of sand

SAND: packed sand, streaks of clay

SAND: sandy clay and sand

SAND: hard sand, streaks of clay

SAND: sand & gravel, clay streaks, hard sand

SAND W/ GRAVEL: sand and gravel, clay 
streaks

SAND: firm sand, clay streaks

SAND: hard sand, thin streaks of soft clay

SAND W/ CLAY: clay and sand

SAND: sand, streaks of clay

SAND: sand, thin streaks of clay

SAND: sand, clay streaks

SAND: firm sand
CLAY: clay, small amount of sand

CLAY: clay, streaks of sand

CLAY: clay, streaks of sand, thin streaks of 
sandy shale

CLAY: clay, thin streaks of sand and brown 
shale

SAND: sand and brown shale
SAND: hard sand
CLAY: clay, thin streaks of sand

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 25-Aug-2004 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 3A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel

Louvered / 0.125 in (est.)
399-540, 581-848
1960 K.MAKAR

R.KYLE

AS-BUILT PROFILE: WELL 3A

STATE WELL NUMBER: _______________________06N11W19E

Conductor casing / annular seal unknown.
Well details based on 25-Aug-2004
video survey and Well Drillers Report.
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950

900

850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

100

480

574

995
1,010

1,030

Ground Surface

Conductor Casing
32" Diameter x Unknown Wall Mild Steel

(0' to 100')

Sanitary Seal
Cement Grout

(0' to 100')

30" Diameter Borehole 
(100' to 1,030')

Well Casing
16" Diameter x 1/4" Wall Mild Steel 

Blank
(0' to 480')

Well Screen
*Ful-Flo Louvered

16" Diameter x 1/4" Wall Mild Steel
w/0.080 Slot Size

(480' to 1,010')

Static Water Level
Mar-2020
(574' brp)

Gravel Envelope
No. 5

(0' to 1,030')

Top of Fill Material
15-May-2018 Video Survey

(995')
Total Well Depth (1,010')

Total Borehole Depth (1,030')

SP

SP-SC
SP

SP

SP

SP

SP

CL

SP

SP-SC

SP

SP

SP

SP

SP-SC

SP

SP

SP-SC

CL

SP-SC

CL

SP-SC

SP

SP-SC

SP-SC

SP
SP
SP

SP

SAND: medium to coarse sand

SAND W/CLAY: medium sand, coarse sand 
with clay
SAND: medium to coarse sand

SAND: medium to coarse sand, gravel, small 
silt streaks

SAND: medium to coarse sand, gravel

SAND: medium to coarse sand

SAND: fine to coarse sand

CLAY: brown clay, streaks of sand

SAND: medium to coarse sand

SAND W/CLAY: fine to medium to coarse 
sand with clay

SAND: fine to coarse sand

SAND: fine to medium sand

SAND: hard packed fine sand

SAND: fine to medium sand

SAND W/CLAY: fine to medium sand with clay

SAND: fine to medium sand

SAND: fine sand

SAND W/CLAY: fine sand with clay

CLAY: brown clay with sand

SAND W/CLAY: fine to medium sand with clay

CLAY: brown clay with sand

SAND W/CLAY: fine to medium to coarse 
sand with clay

SAND W/GRAVEL: fine to medium to coarse 
sand, gravel
SAND W/CLAY: medium to coarse sand, 
small gravel, clay

SAND W/CLAY: medium to coarse sand with 
clay

SAND: coarse sand with gravel

SAND: coarse sand, gravel, clay
SAND: medium to coarse sand, small clay 
streaks

SAND: fine to coarse sand

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 15-May-2018 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 6A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
*Louvered / 0.080 in

480-1,010
1983 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 6A
*Mill slot on DWR log, louvered on
videos surveys.
Well details based on 15-May-2018
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________06N12W23
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0

80

527.5
542.2-546.3
547.4-552.4

573.8

629-630.9

652

824
832.5

860

900

920

1,020

Ground Surface
Conductor Casing

28" Diameter 1/4" Wall
Mild Steel
(0' to 80')

Sanitary Seal
Cement Grout

(0' to 80')

24" Diameter Borehole
(80' to 1,020')

Well Casing
16" Diameter x 1/4" Wall

Mild Steel Blank
(0' to 570')

Gravel Envelope
6 x 12

(0' to 1,020')

Static Water Level
4-May-20

(527.5 ft bgs)
Stainless Steel Well Patches 

(542.2'-546.3' and 547.4'-552.4')

Vertical Rupture
(629' to 630.9')

Possible Structural Issue (652')

Well Screen
Wire-Wrap

16" Diameter Mild Steel
w/0.050-inch Openings

(573.8' to 900')

Top of Fill Material
4-May-2020 Video Survey

(824')
Cement Plug

(832.5' to 860')
Fill Material (assumed)

(860' to 920')
Well Sump

16" Diameter Mild Steel Blank
(900' to 920')

Total Well Depth (920')

Total Borehole Depth (1,020')

SP-SC

SP

CL

SP

SP
SP-SC

SP-SC

SP

CL

SP
CL

SP-SC

GP
SP
CL

SP

SP
CL
SP
CL

SP
CL

SP-SC

CL
SP
CL

CL

SP-SC
SP
SP
SP
CL
SP
CL
SP
CL
CL

SP

CL
SP
CL
SP
CL

SP

CL

GP

Granite

SAND W/CLAY: coarse sand, clay

SAND: medium sand, small clay streaks

CLAY: clay, streaks of sand

SAND: coarse sand

SAND: sand, gravel
SAND W/CLAY: sand, clay

SAND W/CLAY: sand, clay

SAND W/GRAVEL: sand and gravel

CLAY: clay

SAND: sand with clay streaks
CLAY: clay with sand

SAND W/CLAY: sand, clay

GRAVEL: gravel with clay

SAND: sand, gravel, and clay

CLAY: clay

SAND W/GRAVEL: sand and gravel

SAND: sand, gravel, and clay

CLAY: clay
SAND: sand, gravel, and clay

CLAY: clay

SAND W/GRAVEL: sand and gravel
CLAY: clay

SAND W/CLAY: sand, clay

CLAY: clay with sand

SAND W/GRAVEL: sand and gravel

CLAY: clay with gravel

CLAY: clay, streaks of sand

SAND W/CLAY: sand, clay

SAND: sand

SAND: medium sand, fine gravel
SAND: medium sand, clay streaks
CLAY: hard clay
SAND: medium to coarse sand
CLAY: brown clay, streaks of sand
SAND: fine sand with clay streaks

CLAY: brown clay, fine to coarse sand

CLAY: hard to soft clay

SAND: medium to fine sand, clay streaks

CLAY: clay, streaks of fine sand
SAND: medium to fine sand, clay streaks
CLAY: clay, streaks of coarse sand
SAND: medium to fine sand, clay streaks
CLAY: clay, streaks of coarse sand

SAND: medium to fine sand, clay streaks

CLAY: clay, streaks of coarse sand

GRAVEL: gravel and sand, and granite

GRANITE

0

(per video
on 4-May-20)

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 4-May-2020 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 7A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Wire-Wrap / 0.050 in

573.8-900
1985 K.MAKAR

R.KYLE

AS-BUILT PROFILE: WELL 7A
Well details based on 4-May-2020
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________06N11W19F
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80

515

560

740

820

880

920

940

960

1,054

Ground Surface

Conductor Casing
30" Diameter x 1/4" Wall Mild Steel

(0' to 80')
Sanitary Seal
Cement Grout

(0' to 80')

26" Diameter Borehole
(80' to 1,030')

Well Casing
16" Diameter x 1/4" Wall

Mild Steel Blank
(0' to 560')

Gravel Envelope
No. 8

(0' to 1,054')

Static Water Level
Mar-2020
(515' brp)

Well Screen
Wire-Wrap

16" Diameter Mild Steel
w/0.050 Openings

(560' to 740'; 820' to 880'; 920' to 940')

Well Casing
16" Diameter x 3/8" Wall

Mild Steel Blank
(740' to 820'; 880' to 920'; 940' to 960')

Top of Fill Material
22-Feb-2017 Video Survey

(883.4' brp)

Total Well Depth (960')

Total Borehole Depth (1,054')

CL
SP
GP
SP

GP

SP

GP

SP

CL
CL
SP
SP

SP

SP
GP
GP
GP

CL

GP
CL

CL
CL
CL
CL

CL

SP

SP-SC

SP

SP

GP

GP

CL
GP
CL
GP
CL

CL

CL
GP
CL

CL

CL
CL

CL

CL
GP

CL

GP
CL

CL

GP

CL

CLAY: clay and sand
SAND W/GRAVEL: sand, gravel, clay
GRAVEL: gravel with sand
SAND: sand, clay, gravel

GRAVEL: gravel with sand

SAND: sand, clay, gravel

SAND: sand
GRAVEL: gravel

SAND: sand, clay streaks

CLAY: clay
CLAY: clay, gravel, and sand
SAND: sand and gravel

SAND: fine sand, gravel, some clay

SAND: fine sand and clay

SAND: fine sand
GRAVEL: gravel

GRAVEL: gravel with clay

GRAVEL: gravel

CLAY: clay

GRAVEL: gravel with clay

CLAY: clay

CLAY: clay and gravel

CLAY: clay, sand, and gravel

CLAY: clay and sand

CLAY: clay

CLAY: clay and fine sand

SAND: fine sand

SAND W/CLAY: sand with clay

SAND: sand, clay, and gravel

SAND W/GRAVEL: sand and gravel

GRAVEL: gravel

GRAVEL: gravel with sand

CLAY: clay and sand

GRAVEL: gravel with sand
CLAY: clay, sand, and gravel
GRAVEL: gravel with sand

CLAY: clay

CLAY: clay and sand

CLAY: clay, sand, and gravel

GRAVEL: gravel, sand, red clay
CLAY: clay and gravel

CLAY: clay

CLAY: clay and gravel
CLAY: clay

CLAY: clay and gravel

CLAY: clay

GRAVEL: gravel with clay

CLAY: clay

GRAVEL: gravel, sand, clay
CLAY: clay and gravel

CLAY: clay

GRAVEL: gravel with trace clay

CLAY: clay and gravel, hardrock at base

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 8A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Wire-Wrap / 0.050 in

560-740; 820-880; 920-940

1988 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 8A

STATE WELL NUMBER: _______________________06N11W19C
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550

500

450

400

350

300

250

200

150

100

50

0

275
280
282

308

326

340

444

500

527

600
610

624

640

658

696

Ground Surface

Well Casing (1928)
16" Diameter x Unknown Wall Steel Blank 

w/Unknown Slot Size
(0' to 282')

Well Casing (1987 Liner)
12" Diameter (assumed) x Unknown Wall 

Steel Blank
(0' to 500'; 610' to 624')

Well Casing (2017 Liner)
8" Diameter x Unknown Wall Steel Blank

(0' to 340')

Well Patch on 1987 Liner
12" Diameter Casing (2017 Rehab)

(308' to 326')

Well Screen (1947 Deepening)
14" Diameter (assumed) x Unknown Wall 

Steel w/Unknown Slot Size
(280' to 527')

Well Screen (2017 Liner)
Machined Slot 8" Diameter x Unknown 

Wall Steel w/Unknown Slot Size
(340' to 640')

Static Water Level
Mar-2020
(444' brp)

Well Screen (1987 Liner)
Vertical Mill Slot 12" Diameter (assumed) x 
Unknown Wall Steel w/Unknown Slot Size 

(500' to 610')

Well Casing (1947 Deepening)
14" Diameter (assumed) x Unknown Wall 

Steel Blank
(275' to 280'; 527' to 600')

Open Borehole/Fill Material (assumed) 
(1947 Deepening) (600' to 696')

Well Screen (1987 Liner)
Ful-Flo Louvered 12" Diameter (assumed)

x Unknown Wall Steel w/Unknown Slot Size
(624' to Unknown')

Total Well Depth (2017 Liner) (640')

Fill Material (Before 2017 Liner Install) 
(658' to Unknown)

Total Well Depth (1947 Deepening) (696')

N/A

CL
GP

GC

GP
GC
SP

GC

CL

SP

SP

GC

CL

No Lithology Recorded

CLAY: hard clay
GRAVEL W/SAND: coarse gravel and sand

CLAYEY GRAVEL: clay and gravel

GRAVEL W/SAND: gravel and sand

CLAYEY GRAVEL: clay and gravel
SAND W/GRAVEL: sand and gravel

CLAYEY GRAVEL: clay and gravel

CLAY: brown clay

SAND: mud and sand

SAND W/GRAVEL: sand and gravel

CLAYEY GRAVEL: clay and gravel

CLAY: hard decomposed gravel and clay 
composition of conglomerate shale

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on Video Surveys and

Well Drillers Reports)

SCREEN INTERVALS (ft bgs): __________________

CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 10
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Steel
See drawing above
See drawing above

1928 (original), 1946 (deepened)
1987 (liner), 2017 (liner)

K.MAKAR

R.KYLE

AS-BUILT PROFILE: WELL 10
Well details based on Video Surveys
and Well Drillers Reports/information.

STATE WELL NUMBER: _______________________6N11W20G1
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50

504

592

665

861
865
875
900

1,275

Ground Surface
Conductor Casing

30" I.D. x 1/4" Wall Mild Steel (0' to 50')
Sanitary Seal 

Cement Grout (0' to 50')

28" Diameter Borehole
(50' to 900')

Well Casing (Original)
16" I.D. x 1/4" Wall Mild Steel Blank

(0' to 504')

Well Casing (Liner)
12" Diameter x 5/16" Wall Mild Steel 

Blank
(0' to 665')

Gravel Envelope (Original)
Pea Gravel
(0' to 1,275')

Gravel Envelope (Liner)
(0' to 900')

Well Screen (Original)
Louvered 16" I.D. x 1/4" Wall Mild Steel

w/0.125 Slot Size
(504' to 900')

Static Water Level
Apr-2014
(592' brp)

Well Screen (Liner)
Ful-Flo Louvered

12" Diameter x Unknown Wall Mild Steel
w/0.060 Slot Size

(665' to 865')

Top of Fill Material
14-Mar-2012 Video Survey

(861' brp)

Well Sump (Liner)
12" Diameter x 3/8" Wall Mild Steel 

Blank w/SE Head
(865' to 875')

Total Well Depth (900')

Pilot Borehole
10.625" Diameter Borehole

(900' to 1,275')

Total Borehole Depth (1,275')

SP
SP

CL

CL
CL
SP-SC
CL

SP-SC

SP

CL

SP

CL

CL

SP-SC
SP
SP

CL

SP

CL

SP

CL

SP

CL

SP

SP
SP

CL

Shale

Shale

SP

Shale

SOIL HARDPAN
SAND: coarse sand

CLAY: clay

CLAY: brown clay
CLAY: brown clay, streaks of sand
SAND W/CLAY: coarse sand with clay
CLAY: brown clay, streaks of sand

SAND W/CLAY: hard sand and clay, streaks 
of gravel

SAND: sand, clay streaks

CLAY: clay, streaks of sand

SAND: sand, clay streaks

CLAY: clay and sand

CLAY: brown clay, streaks of gravel, streaks 
of sand

SAND W/CLAY: sand with sandy brown clay
SAND: hard sand with clay

SAND: medium to coarse sand, clay streaks

CLAY: brown clay, streaks of sand

SAND W/GRAVEL: sand, gravel, some clay

CLAY: brown clay, streaks of sand

SAND: sand, clay streaks and cobbles

CLAY: brown clay, streaks of sand

SAND: medium to coarse sand, clay streaks

CLAY: brown clay, streaks of sand

SAND: sand and brown clay

Unknown: assumed sand
SAND: hard sand

CLAY: blue clay, streaks of shale

SHALE: shale with streaks of medium to 
coarse sand

SHALE: shale

SAND: sand, shale, and clay

SHALE: shale with streaks of sand

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 14-Mar-2012 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 11A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.125 in (original)
Louvered / 0.060 in (liner)

504-900 (original)
665-865 (liner)

1963 (original), 2012 (liner) K.MAKAR

R.KYLE

AS-BUILT PROFILE: WELL 11A
Well details based on 14-Mar-2012
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________Unknown



900

850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

50

450

543

808.9

900

Ground Surface
Conductor Casing

30" Diameter x 1/4" Wall Mild Steel
(0' to 50')

Sanitary Seal 
Cement Grout (0' to 50')

27.5" Diameter Borehole
(50' to 900')

Well Casing
16" I.D. x 1/4" Wall Mild Steel Blank

(0' to 450')

Gravel Envelope
Unknown Gravel

(0' to 900')

Static Water Level
Mar-2020
(543' brp)

Well Screen
Louvered

16" I.D. x 1/4" Wall Mild Steel
w/0.125 Slot Size

(450' to 900')

Top of Fill Material
20-May-2014 Video Survey

(808.9' brp)

Total Well Depth (900')

Total Borehole Depth (900')

SP

GP

SP

SP

SP-SC

SP-SC

CL

SP-SC

CL

CL

SP-SC

CL

SP-SC

SP-SC

CL

SAND W/GRAVEL: coarse sand, gravel

GRAVEL: gravel with some brown clay

SAND: fine to medium sand with clay streaks

SAND: fine sand

SAND W/CLAY: fine to medium sand, brown 
clay streaks

SAND W/CLAY: hard fine to medium sand, 
brown clay streaks

CLAY: brown clay some sand

SAND W/CLAY: hard fine to medium sand, 
brown clay streaks

CLAY: brown clay some sand

CLAY: hard brown clay, cemented sand

SAND W/CLAY: fine sand, brown clay streaks

CLAY: brown clay some sand

SAND W/CLAY: medium to coarse sand, 
brown clay streaks

SAND W/CLAY: fine to medium sand, brown 
clay streaks

CLAY: sandy gray clay with streaks of sand

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 14A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.125 in
450-900
1965 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 14A

STATE WELL NUMBER: _______________________06N12W24A



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

50

320

548

763.6

800

880

Ground Surface
Conductor Casing

28" Diameter x 1/4" Wall Mild Steel
(0' to 50')

Sanitary Seal 
Cement Grout (0' to 50')

Unknown Diameter Borehole
(50' to 880')

Well Casing
16" I.D. x 1/4" Wall Mild Steel Blank

(0' to 320')

Well Screen
Machine Cut

16" Diameter x 1/4" Wall Mild Steel
w/0.125 Slot Size

(320' to 800')

Static Water Level
Feb-2020
(548' brp)

Gravel Envelope
"Special"

(0' to 800')

Top of Fill Material
12-Dec-2016 Video Survey

(763.6' brp)

Total Well Depth (800')

Total Borehole Depth (880')

SP

GP

CL

SP

SP-SC

SP

SP

SP

SP

GP

SP

SP

SP

SP

SP

CL

SP

SP

SP

SP

SP

SP

SAND: surface soil

GRAVEL: gravel

CLAY: clay with gravel

SAND: sand, clay streaks

SAND W/CLAY: sand, clay and coarse gravel

SAND: sand, clay streaks

SAND: fine sand

SAND: sand, gravel

SAND: sand, clay streaks

GRAVEL: gravel

SAND: hard packed sand

SAND: coarse sand

SAND: hard packed sand

SAND: sand, clay streaks

SAND: hard packed sand

CLAY: clay and sand

SAND: hard packed sand

SAND: sand, clay streaks

SAND: hard sand

SAND: hard fine sand

SAND: fine sand and clay

SAND: hard sand, cemented

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 12-Dec-2016 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 15
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Machine Cut / 0.125 in
320-800
1960 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 15
Well details based on 12-Dec-2016
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________06N12W13N01



550

500

450

400

350

300

250

200

150

100

50

0

50

187

236

536.8

550

585

Ground Surface

Conductor Casing
26" Diameter x Unknown Wall Mild Steel

(0' to 50')

Sanitary Seal 
Cement Grout

(0' to 50')

Unknown Diameter Borehole
(50' to 585')

Well Casing
14" I.D. x 1/4" Wall Mild Steel Blank

(0' to 236')

Static Water Level
Mar-2020
(187' brp)

Well Screen
Machine Cut

14" I.D. x 1/4" Wall Mild Steel
w/0.125 Slot Size

(236' to 550')

Gravel Envelope
"Special"

(0' to 585')

Top of Fill Material
31-Mar-2008 Video Survey

(536.8' brp)

Total Well Depth (550')

Total Borehole Depth (585')

SP

SP

SP

SP

SP

SP

CL

SP

SP

CL

SP

SP

SP

SP

SP

GW
SP

Bedrock

SAND: sand

SAND: coarse sand

SAND: coarse sand and boulders

SAND: hard packed sand

SAND: sand

SAND: coarse sand

CLAY: clay and sand

SAND: sand and boulders

SAND: coarse sand

CLAY: clay and sand

SAND: coarse sand and clay

SAND: coarse sand

SAND: coarse sand and boulders

SAND: coarse sand

SAND: sand and boulders

GRAVEL: boulders
SAND: packed sand and boulders

Bedrock

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 31-Mar-2008 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 16
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Machine Cut / 0.125 in

236-550
1960 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 16
Well details based on 31-Mar-2008 
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________05N11W05C



130

120

110

100

90

80

70

60

50

40

30

20

10

0

20

41

48

108

137

Ground Surface

13" Diameter Borehole (0' to 137')

Well Casing (Original)
8" Diameter x 8 gauge Wall

Mild Steel Blank
(0' to 20')

Well Casing (Liner)
6" Diameter SDR21 ASTM F-480

Blank PVC
(assumed 0' to 48')

Well Screen (Original)
Machine Cut 8" Diameter x

8 gauge Wall Mild Steel
w/Unknown Slot Size

(20' to 108')

Static Water Level
Mar-2020
(41' brp)

Well Screen (Liner)
6" Diameter SDR21 ASTM F-480

Mill Slot PVC w/Unknown Slot Size
(assumed 48' to 108')

Gravel Envelope (Original)
Unknown Gravel

(0' to 137')

Gravel Envelope (Liner)
Unknown Gravel

(assumed 0' to 108')

Total Well Depth (108')

Total Borehole Depth (137')

SP

SP-SM

CL

CL

GP

Boulders

SAND: sand

SAND W/SILT: sandy silt with clay

CLAY: clay

CLAY: clay and boulders

GRAVEL: gravel

BOULDERS: boulders

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 18
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Machine Cut / Unknown

20-108
1954 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 18
1) Conductor casing / annular seal unknown.
2) Top of Fill was 92.8 ft brp on 8-Dec-2016
     video survey (prior to liner installation).

STATE WELL NUMBER: _______________________05N11W17H



350

300

250

200

150

100

50

0

47

80

316

350

393

Ground Surface

24" Diameter Borehole
(0' to 393')

Static Water Level
Mar-2020
(47' brp)

Well Casing
14" O.D. x 1/4" Wall Mild Steel Blank

(0' to 80')

Well Screen
Machine Cut

14" O.D. x 1/4" Wall Mild Steel 
w/Unknown Slot Size

(80' to 350')

Gravel Envelope
Nos. 3 & 4
(0' to 393')

Top of Fill Material
10-Dec-2009 Video Survey

(316' brp)

Total Well Depth (350')

Total Borehole Depth (393')

SP

SP

SP

SP

SP

SP

SP

SP

SP-SC

SP

SP

SP

SAND: sand

SAND: sand and rocks

SAND: sand with gravel

SAND: sand

SAND: sand, clay streaks

SAND: coarse sand, gravel, small clay streaks

SAND: hard packed sand

SAND W/GRAVEL: coarse sand, gravel

SAND W/CLAY: coarse sand, clay

SAND: sand, clay streaks

SAND: coarse sand

SAND: hard packed sand

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 19
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Machine Cut / Unknown
80-350
1961 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 19

STATE WELL NUMBER: _______________________05N11W17H



350

300

250

200

150

100

50

0

170
175

216

325

346
348

Ground Surface

Unknown Diameter Borehole
(0' to 348')

Well Casing (Original)
16" Diameter x Unknown Wall

Steel Blank
(0' to 160')

Well Casing (Liner)
10" Diameter x Unknown Wall

Steel Blank
(0' to 217')

Well Screen (Original)
Mill Slot

16" Diameter x Unknown Wall
Steel

("Mills knife above water" (1975). 
Perforations interval unknown.)

Static Water Level
Mar-2020
(175' brp)

Open Borehole
(170' to 348')

Well Screen (Liner)
Mill Slot

10" Diameter x Unknown Wall
Mild Steel w/0.140 Slot Size

(216' to 346')

Gravel Envelope (Liner)
No. 4 Pea Gravel

(0' to 348')

Top of Fill Material
4-Apr-2013
(325' brp)

Total Well Depth (348')

0

No Well Drillers Report.  No lithology recorded.

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 4-Apr-2013 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 21
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Steel
Mill Slot / Unknown size (original)
Mill Slot / 0.140 in. (liner)

Unknown (original)
216-346 (liner)

Unknown (original), 1979 (liner) K.MAKAR

R.KYLE

AS-BUILT PROFILE: WELL 21
Well details based on 4-Apr-2013
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________Unknown



400

350

300

250

200

150

100

50

0

50

142

190

394.6
400

422

Ground Surface

Conductor Casing
32" Diameter x 1/4" Wall Mild Steel

(0' to 50')

Sanitary Seal
Cement Grout

(0' to 50')

30" Diameter Borehole
(50' to 422')

Well Casing
16" Diameter x 1/4" Wall Mild Steel

Blank
(0' to 190')

Static Water Level
Mar-2020
(142' brp)

Well Screen
Louvered

16" Diameter x 1/4" Wall Mild Steel
w/0.125" Slot Size

(190' to 400')

Gravel Envelope
No. 5 Castaic Rock

(0' to 422')

Top of Fill Material
15-Mar-2016 Video Survey

(394.6' brp)
Total Well Depth (400')

Total Borehole Depth (422')

SP

SP

SP

SP

SP

SP

CL

SP

Granite

SAND W/GRAVEL: medium to coarse sand, 
gravel

SAND W/GRAVEL: coarse sand and gravel, 
some small to medum boulders

SAND W/GRAVEL: coarse sand and fine 
gravel

SAND: medium sand, small clay streaks

SAND: coarse sand

SAND: medium to coarse sand, small clay 
streaks

CLAY: clay with medium sand

SAND: hard packed sand

GRANITE: granite

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 22
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.125 in.
190-400
1974 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 22

STATE WELL NUMBER: _______________________06N11W34P



850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

50

80
85

558

600

740

840

900

Ground Surface
Sanitary Seal

Cement Grout (0' to 80')
Annular Seal
9 Sack Slurry

(0' to 50')
Conductor Casing

30" Diameter 5/16" Wall Mild Steel
(0' to 80')

Gravel Fill Tube
Unknown Diameter Mild Steel

(0' to 85')

28" Diameter Borehole
(80' to 900')

Well Casing
16" I.D. x 5/16" Wall

Mild Steel Blank
(0' to 600')

Gravel Envelope
1/4" Birdseye
(50' to 900')

Static Water Level
Mar-2020
(558' brp)

Well Screen
Louvered

16" I.D. x 5/16" Wall Mild Steel
w/0.030" Slot Size

(600' to 840')

Top of Fill Material (Debris)
25-Apr-2012 Video Survey

(740' brp)

Total Well Depth (840')

Total Borehole Depth (900')

CL

SP-SC

GP

GP
CL

GP

CL

GP

CL

GP

CL

GP

GP

GP

CL

GP

CL

GP

GP
CL
GP

GP

CL

GP

CL

GP

CL

GP

GP

Granite

CLAY: clay with gravel

SAND W/CLAY: sand with clay

GRAVEL: gravel with clay

GRAVEL: gravel with rock
CLAY: clay with gravel

GRAVEL: gravel with clay

CLAY: clay with gravel

GRAVEL: gravel with clay

CLAY: clay with gravel

GRAVEL: gravel with clay

CLAY: clay with gravel

GRAVEL: gravel with clay

GRAVEL: gravel

GRAVEL: gravel with clay

CLAY: clay with gravel

GRAVEL: gravel

CLAY: clay with gravel

GRAVEL: gravel with clay

GRAVEL: gravel with rock
CLAY: clay with gravel
GRAVEL: gravel with clay

GRAVEL: gravel

CLAY: clay

GRAVEL: gravel with clay

CLAY: clay

GRAVEL: gravel with clay

CLAY: clay

GRAVEL: gravel with clay

GRAVEL: gravel with granite

GRANITE: granite

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 23A
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.030 in.
600-840
1991 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 23A

STATE WELL NUMBER: _______________________06N11W19L



600

550

500

450

400

350

300

250

200

150

100

50

0

80

166

176

345

386

405

436

525

595
600
607

Ground Surface

Conductor Casing
30" Diameter x 5/16" Wall

Mild Steel
(0' to 80')

Sanitary Seal
Cement Grout

(0' to 80')

Unknown Diameter Borehole
(0' to 607')

Well Casing (Original)
16" Diameter x 5/16" Wall

Mild Steel Blank
(0'-166'; 345'-386'; 405'-436'; 595'-600')

Static Water Level
Mar-2020
(176' brp)

Well Screen (Original)
Wire-Wrap

16" Diameter x 5/16" Wall Mild Steel
w/0.060" Openings

(166'-345'; 386'-405'; 436'-595')

Gravel Envelope (Original)
Unknown Gravel Type and Size

(0' to 607')

Top of Fill Material
23-Apr-2019 Video Survey

(525' brp)

Total Well Depth (600')
Total Borehole Depth (607')

N/A

SP

SP
CL
SP
CL

SP

CL

SP-SC

GP

CL

SP

CL

SP

SP

Granite

Granite

Granite

CONDUCTOR: No lithology provided.

SAND: fine sand and cobbles

SAND: fine sand with clay streaks
CLAY: clay with sand
SAND W/GRAVEL: rocks, medium to coarse 
sand, gravel
CLAY: tan clay

SAND: fine sand, small gravel, trace clay

CLAY: clay

SAND W/CLAY: brown sand with clay

GRAVEL: gravel with clay

CLAY W/SAND: brown clay with sand, trace 
gravel

SAND: fine sand, small gravel, trace clay

CLAY W/SAND: clay with sand, trace gravel

SAND: fine sand, small gravel, trace clay - 
tight

SAND: fine sand, small gravel, trace clay- firm

D. C. GRANITE: decomposed granite with clay

GRANITE: granite firm

GRANITE: granite, decomposed granite, fine 
sand

0

Liner installed in 2019.
Liner Screen: Vertical Slots
w/0.040" Slot Size.
Other details unknown.

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 23-Apr-2019 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 25
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Wire-Wrap / 0.060 in.
166-345; 386-405;
436-595 (orig.) (video)

1989 (original), 2019 (liner) K.MAKAR

R.KYLE

AS-BUILT PROFILE: WELL 25
Well details based on 13-Nov-2003
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________06N11W35J01

Liner installed in 2019.
Details unknown.



450

400

350

300

250

200

150

100

50

0

50

141

150

270

310

459.8

470

480
484

Ground Surface

Conductor Casing
30" Diameter x Unknown Wall

Mild Steel
(0' to 50')

Sanitary Seal
Cement Grout

(0' to 50')

28" Diameter Borehole
(50' to 484')

Static Water Level
Mar-2020
(141' brp)

Well Screen
Wire-Wrap

16" Diameter Mild Steel
w/0.060" Openings

(150' to 270'; 310' to 480')

Well Casing
16" Diameter x 5/16" Wall

Mild Steel Blank
(0' to 150'; 270' to 310'; 470' to 480')

Gravel Envelope
6 x 12

(0' to 484')

Top of Fill Material
11-Aug-2005 Video Survey

(459.8' brp)

Total Well Depth (480')
Total Borehole Depth (484')

Conductor

SP

GP

GP

CL

GP
CL

SP
GP

CL

CL

GP

GP

CL

GP

CL

GP

GP

CL

GP

Granite

Granite

Granite
Granite

CONDUCTOR: conductor (no lithology 
provided)

SAND: fine sand, fine gravel, some clay

GRAVEL: gravel with sand

GRAVEL: gravel with rocks

CLAY: clay

GRAVEL: gravel with rocks and sand

CLAY: clay

SAND: fine sand, clay, fine gravel

GRAVEL: gravel with clay

CLAY: sandy clay with fine gravel

CLAY: clay with gravel streaks

GRAVEL: gravel, small rocks, sand

GRAVEL: gravel with clay

CLAY: clay

GRAVEL: gravel with snady clay

CLAY: clay

GRAVEL: fine to medium gravel, some clay

GRAVEL: decomposed granite gravel, some 
clay

CLAY: gray clay, trace gravel

GRAVEL: decomposed granite gravel, some 
clay

GRANITE: decomposed granite (firm)

GRANITE: granite gravel and clay

GRANITE: granite (hard), with spots of clay

GRANITE: granite (hard)

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 26
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Wire-Wrap / 0.060 in.

150-270; 310-470
1989 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 26

STATE WELL NUMBER: _______________________06N11W33J02



350

300

250

200

150

100

50

0

50

128

190

367.3
370

394

Ground Surface

Conductor Casing
30" Diameter x Unknown Wall

Mild Steel
(0' to 50')

Sanitary Seal
Cement Grout

(0' to 50')

28" Diameter Borehole
(0' to 394')

Well Casing
16" I.D. x 5/16" Wall

Mild Steel Blank
(0' to 190')

Static Water Level
Dec-2018
(128' brp)

Gravel Envelope
5/16" Special

(0' to 394')

Well Screen
Louvered

16" I.D. x 5/16" Wall Mild Steel
w/0.070" Slot Size

(190' to 370')

Patch
10-Oct-2018 Video Survey

(254.4' to 259.4' brp)

Top of Fill Material
10-Oct-2018 Video Survey

(367.3' brp)
Total Well Depth (370')

Total Borehole Depth (394')

SP

SP

SP

SP

SP

CL

SP

SP

SP

CL

SP

SP

SP

Granite

Granite

SAND W/GRAVEL: rocks, medium to coarse 
sand, gravel

SAND: fine sand, spots of clay, trace gravel

SAND W/GRAVEL: sand, gravel and some 
clay

SAND W/GRAVEL: sand, gravel

SAND W/GRAVEL: sand, gravel, some rocks

CLAY: sandy clay

SAND W/GRAVEL: sand, gravel, some rocks

SAND: sand and clay

SAND W/GRAVEL: sand, gravel and some 
clay

CLAY: sandy clay

SAND W/GRAVEL: sand, gravel and some 
clay

SAND W/GRAVEL: sand, gravel

SAND W/GRAVEL: sand, gravel and some 
clay

GRANITE: granite

GRANITE: granite with gray clay, some gravel

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 29
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.070 in.
190-370
1989 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 29

STATE WELL NUMBER: _______________________06N11W35G01



400

350

300

250

200

150

100

50

0

50

191

200

408.3
410

424

Ground Surface

Conductor Casing
30" Diameter x Unknown Wall Mild Steel

(0' to 50')

Sanitary Seal
Cement Grout

(0' to 50')

28" Diameter Borehole
(50' to 424')

Well Casing
16" I.D. x 5/16" Wall Mild Steel

Blank
(0' to 200')

Static Water Level
Mar-2020
(191' brp)

Well Screen
Louvered

16" I.D. x 5/16" Wall Mild Steel
w/0.070" Slot Size

(200' to 410')

Gravel Envelope
5/16" Special

(0' to 424')

Top of Fill Material
14-Jan-2016 Video Survey

(408.3' brp)
Total Well Depth (410')

Total Borehole Depth (424')

N/A

SP

SP

SP

SP

CL

CL

SP

CL

CL

SP

SP

Granite

CONDUCTOR: conductor (no lithology 
provided)

SAND W/GRAVEL: sand, gravel, and rock

SAND: fine sand some clay and rocks

SAND: fine sand, sandy clay

SAND: fine sand some clay and gravel

CLAY W/SAND: sandy clay, gravel

CLAY: clay

SAND W/GRAVEL: sand, fine to medium 
gravel

CLAY: clay

CLAY: clay, some sand and gravel

SAND W/GRAVEL: sand, gravel, and spots of 
clay

SAND: fine sand, gravel, decomposing granite

GRANITE: granite

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 30
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.070 in.
200-410
1989 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 30

STATE WELL NUMBER: _______________________06N11E36C



550

500

450

400

350

300

250

200

150

100

50

0

50

201

333

483

505

575
580

Ground Surface

Conductor Casing
30" Diameter x Unknown Wall Mild Steel

(0' to 50')

Sanitary Seal
Cement Grout

(0' to 50')

28" Diameter Borehole
(50' to 580')

Well Casing
16" Diameter x 5/16" Wall

Mild Steel Blank
(0' to 333'; 483' to 505')

Static Water Level
Mar-2020
(201' brp)

Well Screen
Louvered

16" Diameter x 5/16" Wall Mild Steel
w/0.094" Slot Size

(333' to 483'; 505' to 575')

Gravel Envelope
5/16" Special

(0' to 580')

Total Well Depth (approx.)
(575' brp)

Total Borehole Depth (580')

SP

SP

GP

SP

SP

SP

CL

SP

SP-SC

SP

SP

SP

CL

SP

CL

SP

SP

SP

SP

SP

SP

CL

SP

Granite

SAND W/GRAVEL: sand, gravel, and clay

SAND W/GRAVEL: sand, gravel, some rocks

GRAVEL: fine gravel

SAND W/GRAVEL: sand, gravel

SAND: fine sand

SAND: sand

CLAY: sandy clay

SAND: fine sand

SAND W/CLAY: medium sand, coarse sand 
with clay

SAND: rocks, fine to coarse sand

SAND: rocks, fine to coarse sandy clay

SAND: fine sand some clay

CLAY: sandy clay

SAND: fine sand

CLAY: sandy clay

SAND: fine sand

SAND: fine sand some clay

SAND: sand

SAND W/CLAY: sand and clay

SAND: fine sand some clay

SAND W/CLAY: sand and clay

CLAY: sandy clay

SAND W/GRAVEL: dark sand, gravel

GRANITE: hard granite

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 8-Dec-2013 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 32
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Louvered / 0.094 in.

333-483; 505-573
1989 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 32
Well details based on8-Dec-2013
video survey and Well Drillers Report.

STATE WELL NUMBER: _______________________06N11W32P



450

400

350

300

250

200

150

100

50

0

80

201

220

240

280

454
460
465
469

Ground Surface

Conductor Casing
30" Diameter x Unknown Wall

Mild Steel
(0' to 80')

Sanitary Seal
Cement Grout

(0' to 80')

26" Diameter Borehole
(80' to 469')

Well Casing
16" Diameter x 1/4" Wall

Mild Steel Blank
(0' to 220'; 240' to 280'; 460' to 465')

Static Water Level
Mar-2020
(201' brp)

Well Screen
Wire Wrap

16" Diameter Stainless Steel
w/0.040" Openings

(220' to 240')

Well Screen
Wire Wrap

16" Diameter Stainless Steel
w/0.070" Openings

(280' to 460')

Gravel Envelope
4x8 (upper screen) /

6x12 (lower screen) Blend
(0' to 469')

Top of Fill Material
7-Aug-2008 Video Survey

(454' brp)

Total Well Depth (465')
Total Borehole Depth (469')

SP

SP

SP

GP

GP

CL

GP

GP

SP-SC

GP

Granite

SAND: sand

SAND: sand

SAND: sand with gravel

GRAVEL: gravel with clay

GRAVEL: gravel with sand

CLAY: clay with sand

GRAVEL: gravel with sand

GRAVEL: sandy gravel

SAND W/CLAY: medium sand, coarse sand 
with clay

GRAVEL: gravel with sand

GRANITE: decomposed granite

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 33
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel

Wire Wrap / 0.040 in; 0.070 in
220-240; 280-460
1991 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 33

STATE WELL NUMBER: _______________________06N11E36D
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750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

100

194
202

477

500

820

Ground Surface

28" Diameter Borehole
(assumed 0' to 500')

Annular Seal
Cement Grout

(0' to 100')

Well Casing
16" Diameter x 5/16" Wall

Mild Steel Blank
(0' to 194')

Static Water Level
Mar-2020
(202' brp)

Well Screen
Wire Wrap

16" Diameter Stainless Steel
w/0.060" Openings

(194' to 500')

Gravel Envelope
6 x 12

(assumed 100' to 820')

Top of Fill Material
30-Apr-2018 Video Survey

(477')
Possible Structural Issues (477')

Total Well Depth (assumed 500')

Total Pilot Borehole Depth (assumed)
(500' to 820')

SP

SP

SP-SC

SP

CL

CL

CL

CL

CL
Granite

SAND W/GRAVEL: sand, gravel, cobbles

SAND W/GRAVEL: sand, gravel, clay

SAND W/CLAY: sand and clay

SAND W/GRAVEL: sand, gravel, clay

CLAY W/SAND: clay, sand, gravel

CLAY W/GRAVEL: clay and gravel

CLAY: clay

CLAY W/SAND: clay, sand, gravel

CLAY: clay hard packed
GRANITE: granite

0

RSN
100500

RLN
100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

Interpreted
USCS Field

Classification

As-Built Profile
(Based on 30-Apr-2018 Video Survey

and Well Drillers Report)

SCREEN INTERVALS (ft bgs): __________________
CONSTRUCTION YEAR: ______________________

PERFORATION TYPE/SIZE: ___________________
STEEL TYPE: _______________________________

3020.001
PROJECT NO.

Notes:

PALMDALE WATER DISTRICT
WELL 35
PALMDALE, CALIFORNIA
DECEMBER 2020

APPROVED BY: _________

DRAWN BY: ____________
F

APPENDIX

Mild Steel
Wire Wrap / 0.060 in.

194-Unknown
1991 M.DYKSTRA

R.KYLE

AS-BUILT PROFILE: WELL 35

STATE WELL NUMBER: _______________________05N11W03W01

Well details based on 30-Apr-2018
video survey and Well Drillers Report.



 

 

 

 

 

 

  

APPENDIX G 

 

May 29, 2020 CITM Survey – Well No. 7A 
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