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Dave M. Murbach, P.E.  
 

 24  

“Water Storage Tank Repair versus Replacement” presented at the CA-NV Fall 
AWWA Conference at San Diego, CA (October 10, 2012). 
 
“Residuals Handling Options for Foothill Communities” presented at the CA-NV Fall 
AWWA Conference at San Diego, CA (October 11, 2012). 
 
“Stage Data Corrections for Gage Subsidence and Sea Level Rise in the Sacramento-
San Joaquin River Delta” presented at the 2011 FMA Conference at San Diego, CA 
(September 8, 2011). 
 
“Designing Membrane Filtration for Concurrent Operation with Conventional 
Filtration – Yuba City WTP 30 MGD Expansion Experience,” presented at the 2007 
AWWA WQTC Conference at Charlotte, NC (November 6, 2007). 
 
Landrum, J.A., and Dave Murbach, Gas to Liquid Chemical Feed System Conversion 
at Seven Wastewater Treatment Plants, proceedings, Water Environment Federation, 
Disinfection 2000 conference, March 17, 2000. 
 
Murbach, D., “Decision Tree to Select the Appropriate Drinking Water Disinfectant,” 
proceedings, AWWA, October 1998. 
 
Calmer, John, J.B. Neethling, and Dave Murbach, An Operator’s Guide to Chlorination 
During Nitrification, Operations Forum, Water Environmental Federation, October 
1998. 
 
"Gas to Liquid Chemical Feed System Conversion at Seven Wastewater Treatment 
Plants," presented at the Water Environment Federation Disinfection 2000 conference 
(March 17, 2000). 
 
"Chemical Feed Design Considerations for Pump Operation," presented at the 2000 
California Water Environment Association annual conference, Sacramento, CA (April 
19, 2000). 
 
“Decision Tree to Select the Appropriate Drinking Water Disinfectants,” presented at 
the 1999 Arizona Water and Pollution Control Association Annual Conference, 
Tucson, AZ (May 7, 1999). Also presented at the 1998 AWWA Fall Conference, San 
Diego, CA (November 3, 1998). 
 
“Chlorine Gas Transition to Sodium Hypochlorite.” Presented at the 1998 Pacific 
Northwest Pollution Control Association Annual Conference, Portland, OR (October 
27, 1998). Also presented at CWEA Annual Conference, Oakland, CA (April 1998) 
and WEFTEC Conference, Baltimore, MD (April 1998). 
 
“An Operator’s Guide to Chlorination During Nitrification.” Presented at the CWEA 
Annual Conference, Oakland, CA (April 1998). Also presented at the WEFTEC 
Conference, Baltimore, MD (April 1998). 
 
“Filtration Avoidance at Lake Tahoe,” poster presentation at the American Water 
Works Association Water Quality Conference, San Francisco, CA (November 1994). 
 
“QA/QC Procedures for Stormwater Composting,” presented at the Annual American 
Water Works Association Conference, Anaheim, CA (October 1993). 
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New Vacuum Pumper Truck



Cost Breakdown 

TRUCKS TO BE PURCHASED Estimated 

Cost 

International HX620 Water Truck $257,923    

Contingency for possible manufacture increases during build process  (8%) $20,634

Freightliner TMV4000 Vacuum Pumper Truck $224,363

Delivery fee $4,800

Total requested authorization for purchase of both trucks $507,720 



Board Options

• Option 1: Consider awarding contracts to Riverview International in the 
not-to-exceed amount of $257,923 and an additional 8% contingency of 
$23,634 for the purchase of one replacement water truck and Imperial 
Industries Inc. in the not-to-exceed amount of $229,163 for the purchase 
of one replacement vacuum pumper truck and authorize a total funding 
request of $507,720 for the 2024 Vehicle Replacement Program, Project 
No.24003. 

• Option 2: Take other action as directed by the Board

• Option 3: Take no action 



Recommendation

• Option 1
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Caples, Silver, and Aloha Lakes) and direct diversions from the South Fork American River. 
Although these District supplies originate in the uppermost portions of the South Fork American 
River watershed, Permit 21112 currently only allows the District to directly divert or re-divert 
these water supplies for consumptive use at Folsom Reservoir.  
 
The proposed additional point of diversion is the District's existing El Dorado Diversion Dam 
near Kyburz, where the District's pre-1914 consumptive rights and hydroelectric rights are 
currently exercised. The Kyburz diversion would utilize existing conveyance facilities, and 
Permit 21112 water could immediately be diverted at this location for consumptive use upon 
approval of the change petition. In addition, the District proposes to add a point of re-diversion 
and an authorized place of storage at Jenkinson Lake to allow for storage of Permit 21112 water 
that was initially diverted at Kyburz and then conveyed through the Hazel Creek Tunnel and then 
into Jenkinson Lake. By taking Permit 21112 water supply at Kyburz, water can be treated and 
distributed largely via gravity flow to meet demands throughout the District's service area. In 
addition, amending the permit to allow storage of Permit 21112 in Jenkinson Lake would help 
address the imbalance of low water availability and high water demand in the summer months. 
Also, adding a new point of diversion under Permit 21112 would increase water supply 
reliability and drought resilience by maximizing the flexibility to meet demands in various 
locations throughout the District with multiple points of diversion. 
 
Project Status and Update 
Staff has continued to make progress on this project since the last status update to the Board in 
February 2022. Efforts have focused on developing the hydrologic modeling for the project, 
conducting extensive stakeholder outreach and involvement, and advancing the environmental 
review. Staff will share modeling results during the Board meeting, showing the proposed 
project's anticipated water supply benefits.  
 
Hydrologic Modeling 
Hydrologic modeling is an essential tool for this type of water rights project and is needed to 
support the SWRCB change petition and California Environmental Quality Act (CEQA) 
environmental review processes. Zanjero, Inc. has developed a HEC Res-Sim hydrologic 
modeling tool to conduct the analysis of potential project effects upstream of Folsom Reservoir. 
This extensive effort involved developing an operational model of the District's Project No. 184 
system that could be joined with an existing model of SMUD's Upper American River Project 
(UARP) to create a hydrologic model of the entire South Fork American River watershed. The 
District is using this hydrologic model for the current project and also plans to use it for 
analyzing future projects and District operations.  
 
Zanjero, Inc. is also performing separate hydrologic modeling to evaluate potential project 
impacts on Folsom Reservoir and resources downstream of the reservoir, including flow 
management on the Lower American and Sacramento Rivers. This modeling effort requires 
using a separate modeling tool, CalSim, to evaluate potential impacts. In addition, Zanjero's  
sub-consultant, Stantec, is evaluating potential temperature impacts on the Folsom Reservoir 
cold water pool and water temperature management.  
 
The model development was a multi-step process that involved compiling and updating 
hydrologic information, developing a baseline model representing current operational conditions, 
and developing project modeling scenarios for the new proposed point of diversion and place of 
storage. Model development is an iterative process that involves review and input by staff, 
review and input from stakeholders, and then any necessary revisions made by Zanjero, Inc.  
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The modeling effort has required extensive coordination meetings to ensure the model accurately 
depicts system operations and extensive outreach to help engage stakeholders and incorporate 
their feedback in the development of the model.  
 
The scope and required effort for the project's hydrologic modeling has expanded in response to 
project refinements, additional modeling runs, and stakeholder feedback regarding the modeling 
approach.  
 
Stakeholder Outreach 
Staff has conducted extensive outreach with stakeholders to share information on the proposed 
change petition and involve interested stakeholders in developing the project's hydrologic 
modeling. Staff convened multiple technical meetings with SMUD to ensure the model 
accurately depicts SMUD's operations of the UARP. Staff has also held technical meetings with 
recreation stakeholders, which include representatives from American Whitewater, California 
Sportfishing Protection Alliance, Friends of the River, Planning and Conservation League, 
professional river guides, and private citizens interested in whitewater recreation on the South 
Fork American River. Staff has also met with other agencies and interested stakeholders to 
review the project, including SWRCB staff, the California Department of Fish and Wildlife, the 
U.S. Bureau of Reclamation, representatives from the Sacramento Water Forum, and El Dorado 
Water Agency. Staff plans to continue outreach with stakeholders as the project modeling and 
environmental analysis progress.   
 
The stakeholder outreach process resulted in additional modeling refinement, and modeling runs 
beyond the original scope of work, which is reflected in the proposed change order.  
 
California Environmental Quality Act (CEQA) 
In October 2020, the District awarded a contract to AECOM to prepare an environmental impact 
report (EIR) for the project to comply with the requirements of CEQA. The environmental 
review process is advancing in conjunction with the hydrologic modeling. Preparation of the EIR 
is highly dependent on output from the hydrologic modeling because the modeling provides the 
data that directly informs the analysis of potential effects in the EIR for several resource 
categories (hydrology, biology, recreation, hydropower, etc.). To help facilitate an efficient 
process for incorporating the hydrologic modeling output into the EIR, staff has convened 
several technical meetings with the Zanjero and AECOM teams to discuss what model outputs 
will be needed to perform the effects analysis for the various resource categories. Staff is also 
working with AECOM to further refine the EIR project description, define significance 
thresholds, describe existing conditions, and advance sections of the EIR that do not rely on 
modeling output for the effects analysis.     
 
Staff forecast the Draft EIR release for public review in early 2024. Staff plans to file the change 
petition with the SWRCB at the same time as the release of the Draft EIR. Ongoing stakeholder 
outreach efforts, coordination with regulatory and responsible agencies, and development of 
alternatives and/or mitigation measures could affect the release date of the Draft EIR.    
 
The expanded scope of hydrologic modeling and the project refinements will require additional 
time and resources by the AECOM team to develop the EIR, which is reflected in the proposed 
change order.  
  
Hydrologic Modeling Contract Change Order 
Several factors caused the scope of the project's hydrologic modeling and associated technical 
coordination to expand. The project has required many more coordination meetings between  
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Zanjero and staff, stakeholders, and consultants beyond what was initially anticipated to develop 
modeling assumptions and ensure that the model accurately depicts system operations. The 
requested change order provides additional funding to continue those important technical 
coordination meetings. Further, stakeholder outreach resulted in refined modeling approaches 
and additional modeling runs. Specifically, the original scope assumed that Zanjero would be 
able to utilize the existing UARP modeling assumptions included in the HEC Res-Sim model. 
However, after several technical coordination meetings with SMUD to ensure those modeling 
assumptions reflected existing UARP operations, SMUD requested the development of a revised 
modeling approach. The new modeling approach requires a "rinse and repeat" process whereby 
modeled hydrology is then utilized to calibrate UARP operations. This new approach closely 
tracks UARP's actual historical operations but also doubles the required effort for all of the HEC 
Res-Sim model runs. This additional modeling is reflected in the requested change order.  
 
The necessary modeling has also increased due to a refined approach to modeling future water 
demands, consistent with the District's 2020 Urban Water Management Plan. To accurately 
model these future water demands, the refined modeling approach includes a current baseline 
and current project based on recent water demands and a future baseline and future project phase 
based on forecasted water demands for 2045. This refined approach results in additional 
modeling runs to compare the project and alternatives to both the current and future baseline 
scenarios. Further, additional modeling is necessary to reflect potential "interim" project 
operations with existing infrastructure, as well as future project operations with infrastructure 
improvements to allow conveyance of the full permitted rate of diversion under Permit 21112. 
Thus, the modeling now includes two operational phases (current infrastructure and improved 
infrastructure), resulting in additional modeling runs and post-processing.   
 
Finally, additional effort is required to refine the CalSim 3 modeling approach, to calibrate the 
hydrology generated from the HEC Res-Sim modeling with the hydrology assumed in CalSim 3, 
and to coordinate with the sub-consultant Stantec on developing the temperature modeling.  
 
Because these efforts exceed the original scope of the hydrologic modeling contract, staff 
requests approval of a contract change order to Zanjero in the amount of $76,044 to continue 
advancing the project.  
 
Environmental Review Contract Change Order 
The project has required additional effort during the development of the draft EIR. As described 
in more detail above, a review of hydrologic modeling output highlighted elements of the project 
that needed to be refined. One of these elements was adding a future baseline and future project 
component to be able to disclose what potential environmental effects are associated with the 
project and what potential effects are associated with increased future demands that would occur 
with or without the project. This approach of utilizing both a current and future baseline expands 
the EIR's scope of work by requiring two separate analyses for numerous resource categories. 
Also, describing two operational phases of the project (current infrastructure vs. improved 
infrastructure) expands the scope of the EIR's analysis to disclose the potential environmental 
effects associated with the different operations. In addition, additional time and resources beyond 
the original estimates are needed for AECOM staff to review and analyze the environmental 
effects of the voluminous modeling output and to coordinate with Zanjero and District staff on 
the technical analysis. 
 
Because these efforts exceed the original scope of the environmental review contract, staff 
requests approval of a contract change order to AECOM in the amount of $93,265 to continue 
advancing the project.  
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FUNDING 
The table below reflects funding requests for the project. The funding source for the project is 
100% water facility capacity charges.  
 

Current funding request 
Zanjero contract change order $76,044 
AECOM contract change order $93,265 
Capitalized labor $25,000 

Total funding request $194,309 
 
 

BOARD OPTIONS 
Option 1: Award contract change orders to Zanjero, Inc. in the not-to-exceed amount of 

$76,044 for hydrologic modeling services and AECOM in the not-to-exceed amount 
of $93,265 for environmental services and authorize additional funding of $25,000 
for capitalized labor for a total funding request of $194,309 for the Permit 21112 
Change in Point of Diversion, Project No. 16003. 

 
Option 2: Take other action as directed by the Board. 
 
Option 3:  Take no action.  
 

 
RECOMMENDATION 
Option 1  
 
ATTACHMENTS 
Attachment A: Zanjero Contract Change Order   
Attachment B: AECOM Contract Change Order 
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 Task 1.0 Program Kick-Off, Oversight and Coordination  

 Task 1.1 Project Management and Coordinate Task Activities        $2,000 

 Task 1.3 Coordination Meetings with the District      $13,080 

 Task 1.4 Agency and other Stakeholder Meetings      $13,080 

 Task 4.0 Hydrologic Modeling   

 Task 4.1.1 ResSim Modeling of Proposed Project and Alternatives           $22,640 

Task 4.3     Calsim Modeling of Proposed Project and Alternatives            $17,120               

Water Temperature Modeling – Sub-consultant      $3,724 

           Task 4.3.1   LAR Water Temperature Modeling    $4,400 

             Total Change Order No. 4 Request  $76,044 

We genuinely value working with the District and look forward to continuing our support for this 
significant endeavor. We are committed to ensuring the timely completion of the work in 
alignment with the project schedule once we receive the written authorization to proceed. 

I. WORK PROGRAM AND LEVEL OF EFFORT 

Task 1.0 Program Kick-Off, Oversight and Coordination 

1.1 Project Management and Coordinate Task Activities 
Throughout the project's duration, Zanjero will assume the critical responsibility of ongoing 
management and oversight of project activities. This necessitates a coordinated approach, 
entailing close collaboration with both the District and the project team. 

The scope of activities encompassed within this task is anticipated to encompass; schedule 
development and review, progress monitoring, technical collaboration, personnel/staff 
planning, budgetary oversight, and ongoing project liaison. 

This comprehensive approach to project management and oversight underscores our 
commitment to the successful execution of the project, ensuring that it remains well-organized, 
on track, and aligned with the overarching project goals. 

1.3 Coordination Meetings with the District 
Throughout the course of the project assignment, Zanjero will undertake the preparation for 
and participation in a series of coordination meetings with the District. Specifically, we 
anticipate the scheduling of up to eight (8) two-hour sessions plus meeting preparation time. 
These meetings will serve as a platform for in-depth discussions pertaining to a range of topics, 
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which may encompass, but are not restricted to, the following areas: implementation of the 
strategic approach, interagency liaison, key environmental issues, project definition, hydrologic 
modeling, water availability, and coordination with other ongoing activities.  

These meetings will be scheduled on an ad hoc basis, organized as specific needs arise. The 
intention is to facilitate comprehensive and informed discussions, ensuring alignment with 
project goals and the exchange of essential insights to support the project’s successful 
progression. 

1.4 Agency and other Stakeholder Meetings 
In the course of our project support, Zanjero will prepare for and participate in a series of up to 
five (5) two-hour meetings with diverse agencies, which may encompass entities such as the 
SWRCB, Cal Fish & Wildlife, Sacramento Water Forum, Reclamation, as well as other pertinent 
agencies or stakeholders. These engagements will serve as a platform for in-depth discussions 
regarding the project that could include issues and concerns, modeling, and specific project 
details. These meetings will be organized to facilitate effective communication and 
collaboration among the involved parties, providing for a productive exchange of insights and 
information to provide for successful advancement of the project. 

Task 4.0 Hydrologic Modeling 

4.0 ResSim Model Development 

4.1.1 ResSim Modeling of Proposed Project and Alternatives 

A HEC-ResSim computer model, designed to simulate the project, has been developed and is 
used in actively engaging directly with stakeholders, providing essential insights into the 
potential effects of the project. Collaboration with stakeholders has proven invaluable in our 
endeavor to comprehend possible effects of the project. 

Specifically, we are continuing collaborating closely with the Sacramento Municipal Utility 
District (SMUD) to gain a comprehensive understanding of the operational flexibility within 
the Upper American River Project (UARP), and how it may affect water flows in the South Fork 
America River.  Our objective is to ensure that our approach accurately reflects the existing 
operational procedures and the resultant potential effects on the UARP. 

Ongoing discussions with SMUD have highlighted the need to provide further modeling 
techniques to accommodate requested adjustments.  The new requirements, making these 
adjustments and conducting the additional analysis will necessitate an expanded effort that 
goes beyond the current modeling scope and budget. This additional effort specifically 
encompasses the modification of underlying Union Valley Reservoir modeling assumptions 
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and adjustments to the model logic to generate the requested operational model output. 

This proposed change order element encompasses the effort of Zanjero to incorporate the 
expanded ResSim model simulation requirements along with the requisite technical analysis.  

4.3 CALSIM 3 Modeling of Proposed Project and Alternatives 

Calsim 3, a computer model developed by the Department of Water Resources (DWR), serves 
as a pivotal tool in the assessment of potential operational effects of the project on Folsom 
Reservoir, the Lower American River (LAR), and the integrated operations of the Central Valley 
Project and State Water Project. The modeling output generated by CALSIM 3 holds a 
fundamental role in bolstering the District's outreach endeavors with Reclamation and other 
stakeholders invested in the Lower American River as well as information to be included in the 
environmental impact report. 

The use of the CALSIM 3 model has been accounted for as stipulated in the current project 
scope and budget.  This change order is presented to cover supplementary funding to address 
additional effort discovered to adequately calibrate the interface between ResSim and Calsim 
3 (ResSim modeling output information is used to develop input information to the Calsim 3 
model). 

4.3.1 LAR Water Temperature Modeling 

Water temperature modeling of Folsom Reservoir and the Lower American River will be 
carried out by Stantec, a sub-consultant to Zanjero.  Stantec will use the automated Folsom 
Reservoir CE-QUAL-W2 model and American River regression models to investigate 
temperature effects of the project. This budget augmentation reflects 1) time for Zanjero to 
work with Stantec providing necessary hydrologic modeling data used for temperature 
modeling, and 2) additional funding requested by Stantec to perform the water temperature 
modeling.  

 
II. TOTAL NOT-TO-EXCEED BUDGET 
The total not-to-exceed budget totals $76,044, as follows. 

 
Personnel Role on Project Rate Total Hours Total 

Michael Preszler Project Manager $250.00 154 $38,500 
Frank Lyles Modeling $190.00 178 $33,820 

Temperature Modeling (sub-consultant)  $3,724 

Total Change Order No. 4 Request: 
  

$76,044.00 
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