
 
 

MEMORANDUM 
 
To:  Olen Zirkle, Ducks Unlimited 
From: Neil Schild, P.E. 
Prepared by:  Laura Jean Wilcox, Hydrogeologist 
Reviewed by: Chris Petersen, P.G., C. HG. 
Date: April 17, 2006 
Subject: Summary Cover Letter for Task 7.1 
Attachment: A – Task 7.1a – Survey Sonoma County Water Supply Operations - Telephone  

       Interview March 28, 2006 
 B – Task 7.1b – Survey Results of Collector Well Operators 
 C – Task 7.1c – Meeting Minutes from Three Conference Calls with Matt Reed, 

       Ranney Division and Dan McManus, Department of Water Resources 
 D – Task 7.1d - Refine Well Yield - Groundwater vs. River 
 E – Task 7.1e - Energy Requirements of the Ranney Well Water Supply 
 F – Task 7.1f – Maintenance Costs 
 
The objective of this memorandum is to summarize the conclusions and recommendations of six 
tasks that present extensive information on other collector well operations, potential cost savings 
strategies, energy requirements, and operation and maintenance costs for the proposed M&T 
Ranch/Llano Seco Ranch collector well system. 

1.  Survey Sonoma County Water Supply Operations 
A review of the regional and local hydrogeology at the SCWA and M&T sites shows that the 
two are drastically different (Appendix A).  At SCWA, the alluvial aquifer is tightly bound at 
approximately 100 feet below ground surface and at the valley edges by nearly impermeable 
bedrock.  The width of the valley is 800 to 4,000 feet.  At M&T, the bounding depth is far 
enough away from the proposed wells to not pose a limitation to well yield.  Permeable 
sediments extend to approximately 3,800 feet below ground surface.   The width of the valley 
also does not pose a limitation on well yield with the nearest bounding bedrock unit outcropping 
approximately 14 miles to the east.  It is recommended that a facility with more similar 
hydrogeologic conditions be used as a comparison to the proposed M&T site.  Such a facility 
would be the Nearman Water Treatment Plant in Kansas City, Kansas.  Here the geologic and 
river conditions are similar to the M&T site.  More information on this site can be found in 
Appendix B, Survey Results of Collector Well Operators. 
Another main difference between the SCWA distribution system and M&T is the mechanics of 
delivery.  SCWA pressurizes their pipes and system to generate 500 feet of head prior to release 
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into their distribution system.  M&T requires the lift (no greater than 100 feet) to convey water to 
an open canal. 

2.  Survey Results of Collector Well Operators 
Based on geological and hydrogeological information collected in the survey presented in 
Appendix B, the Nearman Water Treament Plant program in Kansas City, Kansas is most 
similar to the proposed Project.  The Nearman Water Treatment Plant has two collector wells 
with 14 laterals each.  Each collector well supplies approximately 25 MGD.  The alluvial aquifer 
is semi-confined with cobbles, gravels, sands, silts, and clays.  The Missouri River is 
approximately 100 feet from the well caissons and the caissons are spaced 1,000 feet apart from 
each other. 

Other projects that may have similar characteristics are the following: 

1.  City of Cedar Rapids, Iowa 

2.  Olathe District, Kansas 

3.  City of Lincoln, Nebraska 

4.  Humboldt Bay Municipal Water District, California 
We can expect the Project collector well system to operate much like these projects if we assume 
that the data is accurate and conditions at the site are similar. 

3.  Meeting Minutes from Three Conference Calls  
Three conference calls were conducted with Matt Reed (Ranney Division), Dan McManus 
(Department of Water Resources), and MWH staff.  During these calls, the following were 
discussed; 
♦ various locations for multiple Ranney Wells, 
♦ types of fuel for pumping, 
♦ alternatives of conveying the water to the canal, 
♦ water conservation, and 
♦ operation of the wells. 
Discussions concluded that geologic conditions would be favorable to locate one well near the 
canal in Llano Seco Ranch.  Information regarding energy costs and fuel types were discussed 
and results are presented in Appendix E.  Two alternatives for conveyance of water from the 
wells to the canal at M&T Ranch were discussed; utilization of the existing sump and pipe 
system from the wells, or construction of a conveyance to the canal from the wells.  The 
alternative utilizing the existing system was favored, but would require additional lifting costs 
from the sump.  The favored water conservation alternative is to line the existing canal between 
Big and Little Chico Creeks to reduce losses from seepage along that section.  It was also 
discussed that the wells may not incur operational costs as high as estimated because the 
maximum allocation may not be necessary 12 months of the year. 

4.  Refine Well Yield - Groundwater vs. River 
Based on the evaluated simulations, it is not expected that river migration will substantially 
affect yield capacity and operation of one to four collector wells operating at 24.25 MGD each, 
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spaced 1,500 to 2,000 feet between well caissons, and with 200 foot long laterals placed at 95 
feet bgs.   

5.  Energy Requirements of the Ranney Well Water Supply 
The proposed M&T Chico Ranch/Rancho Llano Seco Ranney Well Option includes construction 
of four wells for pumping of water to the existing M&T/Llano Seco Pumping Plant.  The issue 
that this memorandum evaluates is the comparative cost of energy for alternative energy sources 
and initial planning to reduce the reoccurring costs associated with pumping of the raw water 
from the Sacramento River to the existing M&T/Llano Seco Pumping Plant.  The means and 
methods used for evaluation involved standard hydraulic engineering including the Energy 
Equation of Pipe Flow and Hazen Williams Equation for Friction Head Loss to estimate system 
losses and total dynamic head for pumping power requirements.  The system pumping power 
requirements were converted into costs per year based on cost per unit energy for the various 
alternative energy sources. The results of the evaluation showed that natural gas is the most 
economical source of energy based on the market conditions for energy sources evaluated.  The 
sources evaluated included electricity, diesel fuel, natural gas and gasoline.  The conclusions of 
this Technical Memorandum include a recommendation for using pipe material and sizes most 
suitable for lowering the energy costs in concert with utilizing natural gas as an economical 
source of power for the proposed well pumps. 

6.  Maintenance Costs 
The proposed M&T Chico Ranch/Rancho Llano Seco Ranney Well Option, if constructed would 
add pumps, motors, valves and controls as maintenance items that would require consideration 
related to manpower, schedule and annual budgeting.  The issue evaluated in this Technical 
Memorandum was the annual costs associated with development of this proposed construction 
option.  Experience and standards of the industry were used as the means and methods for the 
estimate of annual maintenance costs for the M&T Chico Ranch/Rancho Llano Seco Ranney 
Well Option.  The results of the evaluation provided an estimate of the anticipated maintenance 
costs in terms of a conceptual level analysis.  The estimate is approximately $162,125/year for 
maintenance of the facilities.   

 4/19/2006    


	1.  Survey Sonoma County Water Supply Operations
	2.  Survey Results of Collector Well Operators
	3.  Meeting Minutes from Three Conference Calls
	4.  Refine Well Yield - Groundwater vs. River
	5.  Energy Requirements of the Ranney Well Water Supply
	6.  Maintenance Costs


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


