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 NEVADA CITY  

 

INTRODUCTION 

The City of Nevada City is located approximately 60 miles northeast of Sacramento, at the 

junction of State Routes 49 and 20.  This disadvantaged community (DAC) is surrounded by 

heavily forested lands and is roughly 2,500 feet in elevation.  The historical downtown and 

recreational opportunities in the area have made Nevada City an important tourist destination.  

As the Nevada County seat, it is also home to governmental offices, as well as the headquarters 

for the Tahoe National Forest, four elementary schools, and the Nevada City Tech Center 

employment hub.  The daily population increases by 50 to 70 percent as a result of this 

workforce.  It also increases regularly on weekends, holidays and over the summer months with 

considerable influxes of tourists.  The city covers approximately two square miles, of which 60 
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percent is served with treated water.  There are approximately 1,350 water customers located 

within the city limits. 

Nevada City was settled in 1849 and almost immediately began development of a gravity-

pressure water system.  This gravity-flow water system served the dual purpose of providing 

fire-fighting flows, as well as water to supply hydraulic mining.  An extensive network of 

canals and conduits was built to convey water within the city and to surrounding areas.  A 

catastrophic fire in 1856 resulted in the installation of pressure pipes to increase fire protection 

capabilities in the downtown area.  Much of the infrastructure in the city dates from this early 

installation and, while segments of the system have been replaced over time, much of the 

downtown is served by pipes and mains that date from the 1860s and ‘70s. 

 

Nevada City’s canals and conduits have been operated by a variety of water companies over the 

years (e.g. South Yuba Canal Company, Excelsior Ditch Company).  The system was eventually 

consolidated and is now owned or managed by either PG&E or the Nevada Irrigation District 

(NID).  The city has pre-1914 water rights to Little Deer Creek, which is an intermittent stream 

that is typically dry from mid-July through the middle of November.  Since the late 19th century, 

the city has purchased supplemental untreated raw water from NID.  Today, the NID service 

area completely surrounds the city, currently providing raw water to the city and the city’s 

water treatment plant (installed in the 1970s).  Additionally, they treat water for distribution to 

city residents.  The city currently utilizes 300,000 to 400,000 gpd in the winter months and 

experiences a peak summer use of 1.4 mgd. 

 

Nevada City provides 1,350 customers with treated water from the Banner Mountain Trail 

Treatment Plant. The system currently consists of three water tanks serving the city from three 

sectors:  1) Gracie Road Tank, 2) California Division of Forestry Tank, and 3) the Rood Center 

Tank.  Each tank has a capacity of approximately 1 million gallons.  The system is a gravity 

system with all tanks located at the same elevation and served by water treated at the Banner 
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Mountain Trail Treatment Plant.  The infrastructure that distributes the treated water varies 

considerably in age and condition, with some portions of the system in excess of 100 years old.  
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Statement of Purpose:  

Nevada City’s water system was built in the mid to late 1800s following the California Gold 

Rush.  While small improvements and expansions have been made over time, much of the 

system is aged, inefficient, and in immediate need of upgrade and repair.  The overall purpose 

of this project is to accomplish the highest priority system improvements, assist the City in 

preparing and implementing long-term system and customer conservation, as well as enabling 

the City to engage in a concrete water shortage contingency planning.   

Nevada City has two primary needs relating to system efficiency and water conservation.  First, 

improvements to infrastructure must be made to increase system performance and eliminate 

wastage of treated water.  Secondly, we must prepare a city-wide integrated water shortage 

contingency and long-term conservation plan that focuses on water conservation by system 

customers and operators.   

The configuration of the current system experiences conservation and efficiency challenges due 

to the age, location, capacity, and individual infrastructure components.  To address the highest  

priority projects identified by the City, the proposed water system infrastructure improvements 

include: construction of a intertie with Nevada Irrigation District (NID), improvements to three 

functionally obsolete water distribution line segments in the downtown area (South Pine Street, 

Prospect Street and Park Avenue), installation of an integrated SCADA system with altitude 

valves on city water storage tanks,  installation of metering for City facilities (i.e., parks, City 

Hall, and several city-owned rental properties), creation of a detailed map of the city’s water 

distribution infrastructure, and the implementation of a formal leak detection and repair 

program (via equipment purchase, staff training and repair of high-priority leaks). 

In addition, the City has not had the resources to engage in any substantive long-range system 

planning with respect to water shortages, customer conservation, integrating water shortage 

contingency planning with capital improvement planning, or assessing conservation options 

associated with system operation.  To assist the City in addressing these and associated 
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planning issues this project would result in the preparation of an Integrated Water Shortage 

Contingency and Long-Term Conservation Plan.  

 

The Nevada City project package includes eight projects. They are listed below in the same 

order they can be found in the following pages.  

 

 

Nevada City Projects: 

 Gracie Road Intertie 

 South Pine Street Distribution System Improvement 

 Park Avenue Distribution System Improvement 

 Prospect Street Distribution System Improvement 

 Install Altitude Valves With Integrated SCADA Systems on Storage Tanks 

 Leak Detection Program 

 Installation Of Water Meters on City Facilities 

 Integrated Water Shortage Contingency, Drought Preparedness, and Comprehensive 

Water Conservation Planning Program 
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Description of Current System1 

Nevada City provides its 1,350 customers with treated water from the Banner Mountain Trail 

Treatment Plant. The system is currently composed of three water tanks serving the city from 

three sectors: 1) Gracie Road Tank, 2) California Division of Forestry Tank, and 3) the Rood 

Center Tank. Each tank has a capacity of approximately 1 million gallons. The system is a 

gravity system with all tanks located at the same elevation and served by water treated at the 

Banner Mountain Trail Treatment Plant. The infrastructure that distributes the treated water 

varies considerably in age and condition, with some portions of the system in excess of 100 

years old.  

 

Water Supply 

The city’s primary water supply originates from two sources—natural runoff of Little Deer 

Creek and raw water purchased from NID and delivered from D-S Canal. There are no flow 

records for Little Deer Creek. The drainage basin covers 1,084 acres and precipitation averages 

55 inches per year; annual flow is estimated at 1,500 to 2,500 acre feet per year, with the majority 

of the runoff occurring during the winter and spring months. Water from either of the two 

sources can delivered either directly to the water treatment plant or stored in a 54 acre-foot 

reservoir. The 12-inch diversion pipe from Little Deer Creek is not metered; however, its 

capacity is estimated at 5 to 7 cubic feet per second. The diversions from NID are measured at 

the D-S Canal diversion point and are typically made in increments of 1 acre foot per day and 

typically occur during the May to October timeframe. Finally, there is an intertie between the 

city and NID treated water distribution systems, which provides an emergency supply in case 

of a major fire or shutdown of the water treatment plant. An additional intertie (at Gracie Road) 

is part of this proposal. 

 

Since 1921, the majority of water serving the city has been accessed from the NID D-S Canal. In 

1983, the city and NID executed an automatically renewing agreement that stipulates that the 

city will pay for 30 acre feet of water every month, regardless of how much water the city takes 

from Little Deer Creek during the year. During the months of July, August, September, and 

October, in an average year, the city needs and uses more than 30 acre feet of water per month. 

However, between November and June, the city continues to pay for 30 acre feet of water but 

                                                           
1 Roche, Martin. ‚Status Report on Water Treatment Manual and Water System Evaluation‛. To Vern 

Taylor and William Falconi. Nov. 24, 2008 and Roche Martin. ‚Improving Nevada City’s Water Supply 

System.‛ January 12, 2009. 
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rarely uses the full amount. As a result, of the $72,000 the city pays for raw water, roughly 

$42,000 is spent on water that is not needed or used.  

 

Water Demand 

Water use currently averages approximately 740 acre feet per year (or 0.66 million gallons per 

day [mgd]). The average daily per capita use is 220 gallons, which is typical of other users in 

California where significant conservation measures have not yet been implemented. Daily per 

capita water use varies from 115 gallons per capita per day (gpcd) in December to 

approximately 360 gpcd in August. Peak use to date has remained less than 1.40 mgd, which is 

well within the treatment plant’s design capacity of 2 mgd. Water delivered to customers is 

currently metered; however, a flat rate fee is charged for use up to 25,000 gallons per month. 

Meters are read every three months.  

 

Water Treatment Plant 

The city’s water treatment plant, completed in 1979, is a complete water treatment facility with 

a design capacity of 2.0 mgd. The process includes flocculation, clarification, filtration, 

disinfectant, and pH control. The treatment plant has two independent sides—side A and side 

B. Each side is capable, by design, of treating 1.0 mgd, while the other side is shut down during 

periods of no demand or for needed maintenance and repair. 

 

Liquid aluminum sulfate (alum) is added to the plant influent as a coagulant. Lime is added to 

the plant influent for pH control and to the finished water for corrosion control. Chlorine is 

added as a disinfectant at three points—plant influent, filtered influent, and plant effluent. 

Treated water is then delivered to the city’s storage tanks and distribution system.  

 

Storage and Distribution System 

The treated water storage system consists of three storage tanks that surround the city. The total 

storage capacity of these tanks is 3 million gallons and the top elevation of each tank is 2,714 

feet. With the distribution discharge at elevation 2,771 feet, the tanks and almost the entire 

distribution system is served by gravity. The water distributions system consists of pipes 

ranging in size from 4 to 18 inches in diameter. Many of the pipes in the distribution network 

are more than 100 years old, and there are several bottlenecks (??) in the system that restrict 

deliveries and cause the three storage tanks to fill at different rates. Under current operations, 

the Canada Hill Tank is kept full and its valve is shut off to avoid spilling water. The Sugar 

Load Tank is approximately 3 miles from the water treatment plant and cannot be filled without 

spilling water at the Forestry Tank.  
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Overview of Needed Improvements 

Nevada City experiences inefficiencies and water loss as a result of the operation of three 

system components—the collection system, the treatment plant, and the storage and 

distribution infrastructure. The water distribution system experiences a number of problems 

that result from the lack of pressure during peak use periods, the age of the pipe distribution 

system, a significant water wastage due to the lack of altitude valves on the storage tanks and 

other similar problems. Each of the efficiency, reliability, and conservation issues associated 

with these system components is described below.  

Water Supply 

 The lack of staff gage on Little Deer Creek at the city’s diversion point compromises the 

capacity of the city to determine how much runoff this system generates in years of varying 

rainfall. The installation of a flow meter on the Little Deer Creek diversion pipe, together with 

the measurement of flow from the D-S Canal, will allow the city to quantify the total water 

supply delivered to the system by source. The installation of a level transducer at the reservoir, 

in conjunction with the readings from the Little Deer Creek and D-S Canal meters, will clarify 

how much water is being delivered to the water treatment plant.  

Management of the reservoir to maximize the water supply from Little Deer Creek and 

minimize the amount of water purchased from NID will assist the city financially and 

operationally. A variety of operational scenarios have been developed by the city to address the 

problem of surplus winter flows and inadequate summer flows from the Little Deer Creek 

system. These scenarios include the improvement of reservoir operation, as well as coordination 

of seasonal storage and release with NID.  

Storage and Distribution System 

Three key improvements to the storage and distribution components would significantly 

increase the reliability and efficiency of the system—altitude valves with integrated SCADA 

systems at the three storage tanks and replacement and/or additions to the pipe distribution 

system.  

Altitude Valves 

A water distribution system model (EPANET 2.0) was used to analyze a simplified version of 

the city’s water distribution system for current conditions and for several proposed 

improvements to the system. While these 2009 model results do not yield absolute precise 

values, they give a reliable profile of current conditions and how the system would react to 

suggested improvements. As currently operated, all three tanks cannot achieve their full storage 
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capacity because of the absence of altitude valves. Once the initial tank is filled, the second and 

third tanks begin to fill. However, prior to the second tank reaching capacity, the first tank 

begins to spill . Likewise, in order to fill the third tank to capacity, both the first and second 

tanks will spill. These spill rates are between 15 – 20 % of treated water in a worst case period.  

In other words, in order for the system to run at peak capacity, water wastage must occur. This 

phenomenon is documented in the model results summarized below.  

1. With the Canada Hill Tank full and not in daily operation (which is the current 

situation) the Forestry Tank spills before the Sugarloaf Tank can be filled. To avoid spills 

at the Forestry Tank, the Sugarloaf Tank can only be filled as follows 

a. 9.4 feet from the top at a flow from the water treatment plant of 1,000 gpm (1.44 

mgd), which is slightly higher than the maximum daily demand for the last few 

years. 

b. 6.1 feet from the top at a flow of 700 gpm (1.008 mgd) 

c. 2.5 feet from the top at a flow of 400 gpm (0.576 mgd) 

2. Installing an altitude valve at the Forestry Tank (to shut off when the tank is full and 

open when the pressure in the pipe to the tank reduces) would allow the Sugarloaf Tank 

to be filled within 1.3 feet of the top without spilling at a flow of 1,000 gpm. Adding this 

valve appears to be the most cost-effective near-term improvement to the distribution 

system, with adding altitude vales to the other two storage tanks in the future.  

3. Adding a 12-inch pipe on South Pine Street would allow the Sugarloaf Tank to be filled 

within 2.8 feet of the top without spilling at a flow of 1,000 gpm. Adding this pipe would 

give the system some needed redundancy.  

4. Connecting the line on North Broad Street to the pipe feeding the Sugarloaf Tank would 

not significantly improve flow conditions to the Sugarloaf Tank; however, it would give 

the system some needed redundancy. 

The installation of altitude valves at all three storage tanks will allow the tanks to be managed 

to maximize storage and eliminate spills.  

SCADA System 

Currently, the city has limited capacity to identify and resolve system operational problems due 

to the dependence on visual and/or meter reading to identify problems. The existence and 

location of leaks and breakages must be deduced from evaluation of meter data. This process 
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requires manual collection and interpretation of data and further relies on a meter-reading 

schedule that does not include daily meter readings. Therefore, anything other than 

catastrophic leaks can continue undetected for substantial periods of time, and the capacity of 

the city to narrow down the location of the leak is further compromised by the lack of leak 

detection equipment. 

Installation of a Supervisory Control and Data Acquisition (SCADA) system, which enables 

automated data collection, will eliminate the need for recording and evaluating manual meter 

readings, allow for the download of data on a regular and predictable basis, improve the 

management capacity of the city, and alleviate water losses due both to system efficiency and 

leaks or system failures.  

In addition, SCADA systems allow instant control over pressurized flows, accurate timing of 

water deliveries, increased ease of maintenance, expandability to increasing levels of 

sophistication, and are a low-capital investment when compared to the volume of water saved. 

Pipe Distribution System 

The current distribution system is an aging system with very limited redundancy. Additionally, 

portions of the distribution system exacerbate problems associated with management of the 

storage tanks. The system also suffers from inadequate pressure and/or inadequate fire flow 

due to the size or reduced delivery capacity (high roughness coefficient). 
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NEVADA CITY  

GRACIE ROAD INTERTIE 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 
 

 

OVERVIEW 
During most years and primarily in the dry season months, Nevada City’s 1.5-million-gallons-

per-day (mgd) water treatment plant nears operational capacity.  Both the distribution system 

and individual structural elements frequently cannot deliver water to maintain system pressure 

or volume, causing recharge problems with the storage tanks.  Even under normal 

circumstances, the system often maintains inadequate pressure and does not  provide the 

capacity for peak demand periods.  If the water treatment plant suffers even a small failure or 

temporary closure for repair, particularly during the summer months, the city is unable to 

provide minimum domestic flows or respond to firefighting flow requirements.  This can occur 

within any given 24-hour period but it most often occurs during summer and dry season 

months. 

 

For instance, recently the water plant’s clarifiers were vandalized in Grass Valley, leaving no 

alternative supply while the plant was shut down for repair.  In the fire of 2002 (the Elks Lodge 

fire in downtown), firefighting flows of 5,000 gallons per minute (gpm) were required over a 

sustained period.  Fortunately, this fire occurred outside of the extreme dry season, but if it had 

occurred during a period of reduced plant capacity, there would have been limited capacity to 

provide sustained firefighting flows.  This could cause serious damage considering that Nevada 

City is constructed almost entirely of wood.  

 

Nevada City has consulted with the Nevada Irrigation District to install an intertie to the NID 

system to ensure a backup water supply to the city if treatment plant production is reduced or 

curtailed.  NID and the City have identified the Gracie Road/Gold Flat intersection as the most 
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appropriate and feasible location to create an intertie between NID distribution lines and the 

City infrastructure.  The proposed construction of an eight-inch line will enable NID to provide 

the City with up to two million gallons per day, which is needed as a back-up water supply 

source during periods of peak demand or system failure, closure of the City water treatment 

plant for any reason, and to supplement firefighting flows in the event of a catastrophic fire. 

 

NID has recently expanded its Elizabeth George Treatment Plant’s capacity from 10 to 20 

million gallons per day with a current usage of eight mgd and a reserve of two mgd leaving  

more than sufficient water in the NID system to support City’s needs during a plant shutdown 

or peak fire event.  NID provided a letter of agreement demonstrating their willingness to 

supply water through the proposed Gracie Road Intertie.  This proposed project includes a 

direct connection of the NID infrastructure to the Nevada City infrastructure via the installation 

of a concrete vault with metal lid, four-inch meters and associated components.  

 

 

 

 

 

 

 

 

 

The intersection of Gracie and Gold Flat Roads, where the intertie will be constructed. 
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WORK PLAN TASKS 
 

Budget Category (a):  Direct Project Administration Costs  

Task 1:  Administration and Management 

The objective of this task is to keep the project on time and within budget, keep all participants 

informed of project progress and status of deliverables, establish and maintain reliable and 

accurate billing and recordkeeping, ensure that all requirements of the agreement with the 

DWR are met, and generally ensure smooth project implementation. The tasks for this budget 

category will comprise all non-construction project administration activities performed by 

Nevada City and CABY staff throughout the duration of the project and will include: 

development and completion of contractual paperwork, maintenance and reporting of expense 

documentation, oversight of project scheduling and contract/agreement compliance, 

preparation of monthly invoices, and completion of the final invoice. 

Deliverables:  

 Preparation of invoices and other deliverables as required.  

 Accurate and accessible records 

 

Task 2:  Labor Compliance Program  

The City will enter into a contract with North Valley Labor Compliance Services (Identification 

#2005.00466) to provide labor compliance consulting services for all Proposal project sponsors 

and relevant projects.  The provided services are described in detail in the Introduction to the 

CABY Program. 

Deliverables: 

 Adherence to requirements of Labor Code Compliance Program including, but 

not limited to: review of certified payroll records, site monitoring, receipt of 

claims/complaints by workers, investigation of irregularities or claims, post-

compliant audits (if necessary), reporting to DWR via the CABY monthly status 

reports, and any required withholding of contract payments. 

 

Task 3:  Reporting  

The tasks for this budget category will include all activities necessary to support quarterly 

reporting, monthly invoicing and associated status reports, quarterly status reporting to the 

Nevada City Council (as project applicant) and the CABY IRWMP-RWMG, and submittal of the 

final report.  These activities will include: tracking of the specific status of each project task, 

documentation of task status in an easy-to-understand and track format, creation of quarterly 

financial reports for the project (including percent complete of project activities), and 

preparation of all necessary reports (including the final report) per the format stipulated in the 

DWR Grant Agreement. 

Deliverables:  

 Submission of quarterly, annual, and final reports as specified in the Grant 

Agreement.  



 

4 
Gracie Road Intertie 

 Submission of quarterly reports to Nevada City and to the CABY-RWMG to 

enable their tracking of project status. 

 

Budget Category (b):  Land Purchase/Easement  

Task 4:  Right-of-Way Certification 

During the negotiations with NID, the City Engineer will review existing data to determine if 

the established right-of-way (ROW) for the Gracie Road facility (to which the project will 

connect) is adequate to accommodate the intertie.  Preliminary indications (based on a review 

by NID staff) are that the existing ROW will be of sufficient size to accommodate the proposed 

project.  This initial determination will be confirmed by City staff. 

 Deliverables: 

 Certification of right-of-way (ROW).  

 

Budget Category (c):  Planning/Design/Engineering/Environmental Documentation  

Task 5:  Finalize Intertie Specifications with NID 

While NID and the City have coordinated extensively regarding the Gracie Road Intertie (see 

Exhibit 1), further discussions are needed to prepare final Memorandum of Understanding 

(MOU).  The MOU will establish policies, procedures, administrative and billing systems, and 

protocols for use of the intertie. Prior to initiation of the final discussion, the City Engineer will 

perform a field reconnaissance with NID staff.  As part of these meetings, specifications for the 

intertie will be developed based on previous projects of the same nature already completed by 

NID.  

Deliverables:  

 Field verification of site characteristics and design parameters. 

 Final Memorandum of Understanding with NID. 

 Final guidelines for utilization of intertie (policies and procedures). 

 Final design specifications for the project. 

 

Task 6:  Final Design and Engineering for Gracie Road Intertie 

The design work needed for the intertie would require only slight modifications to the existing 

NID specifications.  NID has already provided the City with a standard set of specifications for 

the project (see Exhibit 2); however, this initial set of drawings and specifications will need to be 

refined to reflect the actual characteristics of the required infrastructure facilities.  An 

engineering subconsultant will assist City staff with preparation of the final design and 

engineering drawings for the intertie.  The City will coordinate preparation of these drawings 

with NID to ensure that the final plans are consistent with NID standards and specifications. 

 

The status of the design for the system is at ten percent complete.  The type and size of vault has 

been identified/calculated, as have the design specifications for the meters, piping, repaving and 

other system components and parts.  A standard specification for the box and pipe intertie 
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fittings and couplings has also been identified.  A list of project components has been generated 

and a preliminary schedule and cost-estimate have also been completed.   

The pre-design meetings and conversations with NID are complete. 

Deliverables: 

 Final design and engineering specifications for the Gracie Road intertie. 

 Review of final drawings and specifications by NID. 

 

Environmental Documentation  

Environmental documentation for the Gracie Road project has been completed.  A Categorical 

Exemption was issued on January 3, 2011 (see Exhibit 3). 

Deliverables:  

 Approved and filed CEQA documentation - Categorical Exemption 

 

Permitting  

An evaluation of the project by NID and the Nevada City staff indicates that no permits are 

required to construct the intertie facility. 

 

Budget Category (d): Construction/Implementation  

Task 7:  Pre-Construction Contracting - Request for Proposal through Notice to Proceed 

The City has established procedures and protocols for advertising, opening, and evaluating bids 

for construction services, as well as for awarding and developing contracts with construction 

companies.  These policies and procedures will be used to identify the construction company 

that will install the Gracie Road intertie infrastructure.  Pre-construction activities include, but 

are not limited to: developing technical specifications to support publication of the bid 

materials, a pre-bid meeting to respond to contractor questions (as required), review of 

submitted materials for completeness and qualifications/experience, and award of the contract 

in accordance with the applicable Public Contract Codes.  

Deliverables:  

 Advertisement for bids; pre-bid contractors meeting; evaluation of bids; award 

contract and final negotiated contract.  

 Notice to proceed. 

 

Task 8:  Mobilization and Site Preparation  

The construction of the intertie will require a staging area.  At present, it is assumed that the 

Gracie Road staging area will be located at the Gracie Road/Gold Flat Road intersection.  

Materials and equipment necessary for construction activities will be delivered to and/or stored 

at this location.  The precise size of the area will be determined following final engineering and 

development of the final specifications and materials list.  

 

Generally, mobilization and site preparation will include: establishment of a staging area for 

materials and equipment, removing paving and engaging in excavation to expose the intertie 
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location, and export or storage of excavated materials.  NID, the City, and the contractor will 

coordinate to ensure that all NID requirements for pre-construction staging are met. 

 

 

Deliverables: 

 All necessary site preparation and equipment/contractor mobilization activities 

complete. 

 

Task 9:  Project Construction  

Project construction will include: final excavations required to accommodate actual installation, 

installation of the 6x10-foot vault with metal lid, installation and calibration of two Sensus/four-

inch turbine flow meters, installation of valves (Mueller - Service 2360, resilient wedge gate 

valve 8-12 inches with 250 mechanical joint fittings), installation of necessary gaskets, pipe 

connections and drains, and connection at the vault to the NID and Nevada City distribution 

system. 

Deliverables: 

 Installation, sanitization, and testing of all required infrastructure. 

 Gracie Road Intertie completed, including repaving. 

 Final performance testing. 

 Implementation of policies and procedures for utilizing the intertie. 

 

Task 10:  Performance Testing, Demobilization, and Post-Project Monitoring 

Performance testing will be accomplished by both the City and NID, as part of their respective 

post-construction activities.  The construction area will be cleared of all equipment, materials, 

and debris. The site will be returned to pre-project conditions or better.   

Deliverables: 

 Performance testing by City and NID. 

 Project site repaved, cleared of all construction materials, equipment, and debris 

and returned to pre-project conditions. 

 

Budget Category (e):  Environmental Compliance/Mitigation/Enhancement  
Because there are identified project impacts or associated project compliance conditions, 

mitigations or enhancements there are no tasks associated with this budget category. 

 

Budget Category (f):  Construction Administration  

Task 11:  Direct Construction Administration  

Senior City staff will serve as construction managers for the process, as they have for similar 

projects successfully completed by the City.  Supervision activities will include: on-site 

observations and inspections, inspection of materials prior to installation, conducting 

construction progress meetings as required, review of project status (percent complete versus 

percent spent), inspection of work through all phases of construction, preparation and 
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processing of change orders, review and approval of progress payments and recommendations 

for payment (as required), in-field problem solving during construction in response to 

unexpected field or system conditions, etc. 

Deliverables: 

 Supervision of all project construction activities. 

 Completion of final report. 

 

Budget Category (g):  Other 

Task 12:  Develop and Maintain CABY Project-Specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have access 

to updated and thorough information about the implementation and characteristics of the 

project.  Every CABY project implemented will be integrated into the CABY website through 

the creation of a project-specific webpage.  Project plans, specifications, progress photographs, 

reports, status updates, and other similar materials will be posted or linked to this webpage. 

The webpages will be designed and brought online (activated within the first month after 

contract agreement). The page will be updated monthly.  

Deliverables: 

 Development, activation, and maintenance of project-specific webpage within the 

CABY website as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69–72 (developed in response to the IRWM Program Data 

Management Guidelines/August 2010, pages 22 and 56-57). 

 

Task 13:  Data Management 

The goal of this task is to ensure that all data gathered and developed as a result of the project is 

made available to state databases as well as CABY members and the interested public using 

data management and monitoring deliverables that are consistent with the IRWM Plan 

Standards and Guidance (as stipulated in the August 2010 IRWM Guidelines, page 20).  In this 

case, the appropriate approach is identified in the CABY Planning Grant submittal which will 

direct the IRWMP data collection efforts, regardless of whether the planning grant is funded or 

not. Data will be made available to all CABY members and the general public through the 

existing CABY SWIM Database. Material will be uploaded as it becomes available, however 

most of the data will be posted upon completion of the primary project activities. The CABY 

technical committee will evaluate project-related data to determine its appropriateness for 

upload to relevant state databases. 

Deliverables:  

 Development, activation, and maintenance of project-specific webpage within the 

CABY website (as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69–72, developed in response to the IRWM Program Data 

Management Guidelines/August 2010, pages 22 and 56-57). 

 Post-project information through the existing CABY SWIM Database (as 

stipulated by the CABY Planning Grant Application submittal 9/28/10, pages 69-
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72, developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 Submittal of project-specific data to the CABY Technical Advisory Committee 

tasked with screening project-specific data for submittal to and inclusion in state 

databases (as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69-72, developed in response to the IRWM Program Data 

Management Guidelines/August 2010, pages 22 and 56-57). 
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EXHIBITS 
 

1. Intertie operating procedure diagram 

2. Waterline specifications 

3. CEQA documentation (Categorical Exemption) 

4. Letter of Support from Nevada Irrigation District 

NEVADA CITY 

GRACIE ROAD INTERTIE 
Infrastructure Reliability, Conservation, and Efficiency Program 
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EXHIBIT 1 
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EXHIBIT 2 
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EXHIBIT 3 
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EXHIBIT 4 
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NEVADA CITY 

South Pine Street Distribution System Improvement 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERVIEW 
The current water distribution infrastructure for Nevada City is aging and outdated with 

limited resilience.  Many of the distribution lines in the historic downtown Nevada City were 

installed in the 1860s through 1890s and are characterized by eroding and variably sized 

components, which often create a bottleneck in distribution to the downtown areas. These 

problems are exacerbated by insufficient management of three storage tanks which are the 

backbone of the distribution system.  The system also suffers from areas of inadequate pressure 

and/or inadequate firefighting capacity due to the size or reduced delivery capacity (high 

roughness coefficient).  Together these issues result in existing leaks, water loss and other 

inadequacies throughout the distribution system.  

 

Nevada City experiences a variety of types of leaks, including service line leaks and valve leaks.  

However, in most cases, the largest portion of unaccounted-for water is lost through leaks in 

supply and distribution system lines.  There are many possible causes of these leaks, and often a 

combination of factors has contributed to their occurrence.  The material, composition, age, and 

joining methods of the City distribution system components have influenced leak occurrence, as 

have inadequate corrosion protection, aging or functionally obsolete valves, mechanical damage 

due to deferred maintenance, geologic and soil characteristics which affect pipeline stability, 

and other similar attributes.  Another related factor is the quality of the initial installation of 

distribution system components.  Water conditions are also a factor, including temperature, 

velocity, and pressure, as are contact with other structures; upheaval by tree roots and stress 

from traffic vibrations, frost loads, and freezing soil around a pipe can also contribute to leaks.  

 

Over the years, whenever possible, the City has chosen to replace aging or functionally obsolete 

lines rather than engage in incremental repairs as a result of detected leaks or improvements 
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associated with new or updated construction, or replacement of adjacent sewer or utility lines.  

However, there are a number of distribution lines segments which still date from the mid- to 

late-1800s, such as the South Pine Street line.  As with the other older street line sections in this 

part of the city, the line at South Pine is a four-inch line.  However, due to corrosion and 

deposition of material, the internal pipe diameter has become severely constricted and has 

effectively been reduced in capacity to that of a two-inch line.  

 

South Pine Street 

Installed in the 1870s, the South Pine Street line currently runs directly underneath six of the 

houses located on South Pine, making line replacement within the current alignment infeasible. 

The line running underneath the homes is suspected to experience leakage along its length, both 

at the lateral connections and through the line itself.  Therefore, this project includes 

improvement of the line to a six-inch diameter (to accommodate firefighting flows and pressure 

requirements), as well as a realignment of the main. Finally, all residential laterals will be 

reconfigured to allow supply to the realigned main.  
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WORK PLAN TASKS 

Budget Category (a):  Direct Project Administration Costs  

Task 1: Administration and Management 

The objective of this task is to keep the project on time and within budget, keep all 

participants informed of project progress and status of deliverables, establish and maintain 

reliable and accurate billing and recordkeeping, ensure that all requirements of the 

agreement with the DWR are met, and generally ensure smooth project implementation. The 

tasks for this budget category will comprise all non-construction project administration 

activities performed by Nevada City and CABY staff throughout the duration of the project 

and will include: development and completion of contractual paperwork, maintenance and 

reporting of expense documentation, oversight of project scheduling and contract/agreement 

compliance, preparation of monthly invoices, and completion of the final invoice. 

Deliverables:  

 Preparation of invoices and other deliverables as required.  

 Accurate and accessible records 

 

Task 2:  Labor Compliance Program  

The City will enter into a contract with North Valley Labor Compliance Services 

(Identification #2005.00466) to provide labor compliance consulting services for all Proposal 

project sponsors and relevant projects.  The provided services are itemized in detail in the 

Introduction to the CABY Program. 

Deliverables: 

 Adherence to requirements of Labor Code Compliance Program including, but 

not limited to: review of certified payroll records, site monitoring, receipt of 

claims/complaints by workers, investigation of irregularities or claims, post-

compliant audits (if necessary), reporting to DWR via the CABY monthly 

status reports, and any required withholding of contract payments. 

 

Task 3:  Reporting  

The tasks for this budget category will include all activities necessary to support quarterly 

reporting, monthly invoicing and associated status reports, quarterly status reporting to the 

Nevada City Council (as project applicant) and the CABY IRWMP-RWMG, and submittal of 

the final report.  These activities will include: tracking of the specific status of each project 

task, documentation of task status in an easy-to-understand and track format, creation of 

quarterly financial reports for the project (including percent complete of project activities), 

and preparation of all necessary reports (including the final report) per the format stipulated 

in the DWR Grant Agreement. 

Deliverables:  

 Submission of quarterly, annual, and final reports as specified in the Grant 

Agreement.  

 Submission of quarterly reports to Nevada City and to the CABY-RWMG to 

enable their tracking of project status. 
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Budget Category (b):  Land Purchase/Easement  
The project does not require the purchase of land or the negotiation of an easement.  The 

relocation of the line from its existing easement under the homes on South Pine will be 

accomplished within the existing easement which runs from South Pine to Cross Street.  

 

Budget Category (c):  Planning/Design/Engineering/Environmental 

Documentation  

Task 4:  Final Design for South Pine Distribution System Improvement 

The location of the start and end points for the South Pine Street line are known and mapped.  

Therefore, the design attributes of the line to which the South Pine Street realignment and 

replacement will be connected are known and documented.   

 

The City engineers will prepare design specifications for each infrastructure improvement.  

As part of this effort, the distance from the ground surface to existing pipe (i.e., “pothole” the 

line) will be measured to determine the appropriate trench depth.  It is anticipated that the 

line will be laid at the same depth as the existing line.  The specifications for the line and the 

connections to lines at either end of the improvement will use the standards employed by the 

Nevada Irrigation District.  Additionally, the standard technical specifications for 

infrastructure improvements will also be based on the standards of the Nevada Irrigation 

District which the city has consistently used over time  All applicable and appropriate water 

quality, building, and construction standards will be used in implementing the project.  

These standards are identified initially in the design phase and further documented during 

final design and engineering.  The construction contract documents will contain a detailed 

explanation of all applicable standards. 

 

While beyond the current financial capacity of the City, projects similar to this have been 

designed and installed throughout the downtown and surrounding area.  Development of a 

traffic routing and control program will also be part of the design process. 

 

Deliverables:  

 Final construction specifications. 

 Traffic routing and control plan. 

 

Environmental Documentation  

Environmental documentation for the South Pine Street Distribution System project has been 

completed.  A Categorical Exemption was issued on January 3, 2011 (see Exhibit 1). 

Deliverables:  

 Approved and filed CEQA documentation - Categorical Exemption 

 

Permitting  

An evaluation of the project by NID and the Nevada City staff indicates that no permits are 

required to construct the South Pine Street line realignment and replacement. 
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Budget Category (d):  Construction/Implementation  

Task 5:  Pre-Construction Contracting - Request for Proposal through Notice to Proceed  

The City has established procedures and protocols for advertising, opening, and evaluating 

bids for construction services, as well as for awarding and developing contracts with 

construction companies.  These policies and procedures will be used to identify the 

construction company that will implement the South Pine Street distribution system 

improvements.  Pre-construction activities include, but are not limited to: developing 

technical specifications to support publication of the bid materials, a pre-bid meeting to 

respond to contractor questions (as required), review of submitted materials for 

completeness and qualifications/ experience, and award of the contract in accordance with 

the applicable Public Contract Codes.  

 

Deliverables: 

 Advertisement for bids; pre-bid contractors meeting; evaluation of bids; award 

contract and final negotiated contract.  

 

Task 6:  Mobilization and Site Preparation  

As with all such projects within the confines of the downtown area, space is at a premium.  

As a result, the staging area for the project construction is likely to be in the vicinity of 436 to 

432 Sacramento Street.  In addition to the designation and preparation of a staging area, 

mobilization and site preparation activities will include removal of pavement, initial 

excavation to reveal the join locations for connecting to the existing South Pine Street lines at 

either end of the project, removal and/or storage of soil and excavated material, and 

installation of all service (existing and proposed relocation). 

 

Deliverables: 

 All necessary site preparation and equipment/contractor mobilization 

activities complete. 

 

Task 7:  Project Construction  

The project construction activities will result in the capping of the abandoned lines and 

laterals, installation of the new pipelines, bacteriological testing (after superchlorination) of 

the new line, and pressurizing and activating new service laterals, as well as relocation of 

water meters. 

 

Deliverables: 

 Installation and testing of all required infrastructure. 

 Pressurizing and activating new laterals 

 Relocated water meters, as necessary 

 

Task 8:  Performance Testing, Demobilization, and Post-Project Monitoring 

Performance testing and demobilization activities will involve testing of system pressure and 

running bacteriological testing of the installed line, return of the staging areas to pre-project 

conditions, removal of all excavated pipe and materials, and removal of any street/traffic 

management signage or materials. 
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 Deliverables: 

 Constructed infrastructure improvements. 

 Monitor post-installation system performance. 

 “As-built” construction drawings, specifications and documentation 

 Updated GIS system database. 

 Post-project Demobilization Inspection Report (prior to final contractor 

payment). 

 

Budget Category (e):  Environmental Compliance/Mitigation/Enhancement  
Because there are identified project impacts or associated project compliance conditions, 

mitigations, or enhancements there are no tasks associated with this budget category. 

 

Budget Category (f):  Construction Administration  

Task 9:  Direct Construction Administration  

Senior City staff will serve as construction managers for the process, as they have for similar 

projects successfully completed by the City.  Supervision activities will include: on-site 

observations and inspections, inspection of materials prior to installation, conducting 

construction progress meetings as required, review of project status (percent complete versus 

percent spent), inspection of work through all phases of construction, preparation and 

processing of change orders,, review and approval of progress payments and 

recommendations for payment (as required), in-field problem solving during construction in 

response to unexpected field or system conditions, etc. 

Deliverables: 

 Project site cleared of all construction materials, equipment, and debris. 

 

Budget Category (g):  Other 

Task 10:  Develop and Maintain CABY Project-specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have 

access to updated and thorough information about the implementation and characteristics of 

the project.  Every CABY project implemented will be integrated into the CABY website 

through the creation of a project-specific webpage.  Project plans, specifications, progress 

photographs, reports, status updates, and other similar materials will be posted or linked to 

this webpage.  The webpages will be designed and brought online (activated within the first 

month after contract agreement). The page will be updated monthly. 

Deliverables: 

 Development, activation, and maintenance of project-specific webpage within 

the CABY website as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69–72 (developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 

 

Task 11:  Data Management 

The goal of this task is to ensure that all data gathered and developed as a result of the 

project is made available to state databases as well as CABY members and the interested 
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public using data management and monitoring deliverables that are consistent with the 

IRWM Plan Standards and Guidance (as stipulated in the August 2010 IRWM Guidelines, 

page 20).  In this case, the appropriate approach is identified in the CABY Planning Grant 

submittal which will direct the IRWMP data collection efforts, regardless of whether the 

planning grant is funded or not. Data will be made available to all CABY members and the 

general public through the existing CABY SWIM Database. Material will be uploaded as it 

becomes available, however most of the data will be posted upon completion of the primary 

project activities. Project Related Data will be evaluated by the CABY technical committee to 

determine its appropriateness for upload to relevant state databases. 

Deliverables:  

 Development, activation, and maintenance of project-specific webpage within 

the CABY website (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69–72, developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 

 Post-project information through the existing CABY SWIM Database (as 

stipulated by the CABY Planning Grant Application submittal 9/28/10, pages 

69-72, developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 Submittal of project-specific data to the CABY Technical Advisory Committee 

tasked with screening project-specific data for submittal to and inclusion in 

state databases (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69-72, developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 

 

Budget Category (h):  Construction /Implementation Contingency 
Nevada City uses a 15% contingency factor for all construction projects.  This formula will be 

applied to this contract and it will be the responsibility of the construction manager to identify 

situations in which the contingency funds may be accessed. 
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NEVADA CITY 

South Pine Street Distribution System Improvement 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

 

EXHIBITS 
 

1. CEQA documentation (Categorical Exemption) 

2. Water system component specifications 
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EXHIBIT 1 



10 

South Pine Street Distribution System  

 

Exhibit 2 
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NEVADA CITY 

Park Avenue Distribution System Improvement 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERVIEW 
The existing conditions that establish the need for the proposed Park Distribution System 

Improvements are similar to those for the South Pine Distribution System Improvement project. 

The Park Avenue line has not been updated since it was first installed.  However, a new road 

(Max Solard Drive) was constructed in the 1980s at the entrance to Pioneer Park (Nimrod Road), 

and included a six-inch main within the utility easement.  This left a 430-foot segment of 

remnant four-inch line underneath Park Avenue.  

  

The difference in size between the two lines has resulted in a significant pressure differential, 

which in turn impacts flow for firefighting and residential water pressure.  The critical flow 

requirement for fighting fires is 1,000 gallons per minute, at 20 psi.  The line currently provides 

336 gallons per minute, occasionally at zero psi.  The inadequate flow and pressure has resulted 

in inadequate capacity to support fire-fighting needs.  Additionally, because of its age, the pipe 

has significant deposition of both rust and captured materials, thereby effectively reducing the 

line size to two inches.  Finally, the pipe is assumed to be leaking at several locations; however, 

the City has not had sufficient funds to inspect the line, no available equipment to detect 

specific leak locations, and no real capacity to replace the line due to limited funding. 

  

Residents in the area are accustomed to managing their pressure by adaptive strategies, such as 

turning off the washing machine in order to take a shower, or turning off outdoor irrigation in 

order to run their clothes washer.  However, in a situation which requires provision of fire 

flows to the area, there is no available option. 

  

Nevada City recently passed an ordinance requiring all new construction to install interior fire 

sprinklers.  There is inadequate pressure on this reach of Park Avenue main to support the 

installation of sprinklers in new or remodeled homes.  
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WORK PLAN TASKS 

 

Budget Category (a):  Direct Project Administration Costs  

Task 1:  Administration and Management 

The objective of this task is to keep the project on time and within budget, keep all 

participants informed of project progress and status of deliverables, establish and maintain 

reliable and accurate billing and recordkeeping, ensure that all requirements of the 

agreement with the DWR are met, and generally ensure smooth project implementation. The 

tasks for this budget category will comprise all non-construction project administration 

activities performed by Nevada City and CABY staff throughout the duration of the project 

and will include: development and completion of contractual paperwork, maintenance and 

reporting of expense documentation, oversight of project scheduling and contract/agreement 

compliance, preparation of monthly invoices, and completion of the final invoice. 

Deliverables:  

 Preparation of invoices and other deliverables as required.  

 Accurate and accessible records 

 

Task 2:  Labor Compliance Program  

The City will enter into a contract with North Valley Labor Compliance Services 

(Identification #2005.00466) to provide labor compliance consulting services for all Proposal 

project sponsors and relevant projects.  The provided services are itemized in detail in the 

Introduction to the CABY Program. 

Deliverables:  

 Adherence to requirements of Labor Code Compliance Program including, but 

not limited to: review of certified payroll records, site monitoring, receipt of 

claims/complaints by workers, investigation of irregularities or claims, post-

compliant audits (if necessary), reporting to DWR via the CABY monthly 

status reports, and any required withholding of contract payments. 

 

Task 3:  Reporting  

The tasks for this budget category will include all activities necessary to support quarterly 

reporting, monthly invoicing and associated status reports, quarterly status reporting to the 

Nevada City Council (as project applicant) and the CABY IRWMP-RWMG, and submittal of 

the final report.  These activities will include: tracking of the specific status of each project 

task, documentation of task status in an easy-to-understand and track format, creation of 

quarterly financial reports for the project (including percent complete of project activities), 

and preparation of all necessary reports (including the final report) per the format stipulated 

in the DWR Grant Agreement. 

Deliverables: 

 Submission of quarterly, annual, and final reports as specified in the Grant 

Agreement.  

 Submission of quarterly reports to Nevada City and to the CABY-RWMG to 

enable their tracking of project status. 
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Budget Category (b):  Land Purchase/Easement  

The project does not require the purchase of land or the negotiation of an easement or right-of-

way. 

 

Budget Category (c):  Planning/Design/Engineering/Environmental 

Documentation  

Task 4:  Final Design for Park Avenue System Improvement 

The location of the start and end points for the South Pine Street line are known and mapped.  

Therefore, the design attributes of the line to which the South Pine Street realignment and 

replacement will be connected are known and documented.   

 

The City engineers will prepare design specifications for the infrastructure improvement.  As 

part of this effort, the distance from the ground surface to existing pipe (i.e., “pothole” the 

line) will be measured to determine the appropriate trench depth.  It is anticipated that the 

line will be laid at the same depth as the existing line.  The specifications for the line and the 

connections to lines at either end of the improvement will use the standards employed by the 

Nevada Irrigation District.  Additionally, the standard technical specifications for 

infrastructure improvements will also be based on the standards of the Nevada Irrigation 

District which the city has consistently used over time.  All applicable and appropriate water 

quality, building, and construction standards will be used in implementing the project.  

These standards are identified initially in the design phase and further documented during 

final design and engineering.  The construction contract documents will contain a detailed 

explanation of all applicable standards. 

 

While beyond the current financial capacity of the City, projects similar to this have been 

designed and installed throughout the downtown and surrounding area.  Development of a 

traffic routing and control program will also be part of the design process. 

 

Deliverables:  

 Final construction specifications. 

 Traffic routing and control plan. 

 

Environmental Documentation  

Environmental documentation for the Park Avenue project has been completed.  A Categorical 

Exemption was issued on January 3, 2011 (see Exhibit 1). 

Deliverables:  

 Approved and filed CEQA documentation - Categorical Exemption 

 

Permitting  

No permits are required to construct the Park Avenue line realignment and replacement 
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Budget Category (d):  Construction/Implementation  

Task 5:  Pre-Construction Contracting - Request for Proposal through Notice to Proceed  

The City has established procedures and protocols for advertising, opening, and evaluating 

bids for construction services, as well as for awarding and developing contracts with 

construction companies.  These policies and procedures will be used to identify the 

construction company that will install the Park Avenue infrastructure.  Pre-construction 

activities include, but are not limited to: developing technical specifications to support 

publication of the bid materials, a pre-bid meeting to respond to contractor questions (as 

required), review of submitted materials for completeness and qualifications/experience, and 

award of the contract in accordance with the applicable Public Contract Codes.  

Deliverables:  

 Advertisement for bids; pre-bid contractors meeting; evaluation of bids; award 

contract; and final negotiated contract.  

 

Task 6:  Mobilization and Site Preparation  

As with all such projects within the confines of the downtown area, space is at a premium.  

As a result, the staging area for the project construction is likely to be in the vicinity of 436 to 

432 Sacramento Street.  In addition to the designation and preparation of a staging area, 

mobilization and site preparation activities will include removal of pavement, initial 

excavation to reveal the join locations for connecting to the existing Park Avenue lines at 

either end of the project, removal and/or storage of soil and excavated material, and 

installation of all service (existing and proposed relocation). 

 

Deliverables: 

 All necessary site preparation and equipment/contractor mobilization 

activities complete. 

 

Task 7:  Project Construction  

The project construction activities will result in the capping of the abandoned lines and 

laterals, installation of the new pipelines, bacteriological testing (after superchlorination) of 

the new line, and pressurizing and activating new service laterals, as well as relocation of 

water meters. 

 

Deliverables: 

 Installation and testing of all required infrastructure. 

 Pressurizing and activating new laterals 

 Relocated water meters, as necessary 

 

Task 8:  Performance Testing, Demobilization, and Post-Project Monitoring 

Performance testing and demobilization activities will involve testing of system pressure and 

running bacteriological testing of the installed line, return of the staging areas to pre-project 

conditions, removal of all excavated pipe and materials, and removal of any street/traffic 

management signage or materials. 
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 Deliverables: 

 Constructed infrastructure improvements. 

 Monitor post-installation system performance. 

 “As-built” construction drawings, specifications and documentation 

 Updated GIS system database. 

 Post-project Demobilization Inspection Report (prior to final contractor 

payment). 

 

 

Budget Category (e):  Environmental Compliance/Mitigation/Enhancement  
Because there are identified project impacts or associated project compliance conditions, 

mitigations, or enhancements there are no tasks associated with this budget category. 

 

Budget Category (f):  Construction Administration  

Task 9:  Direct Construction Administration  

Senior City staff will serve as construction managers for the process, as they have for similar 

projects successfully completed by the City.  Supervision activities will include: on-site 

observations and inspections, inspection of materials prior to installation, conducting 

construction progress meetings as required, review of project status (percent complete versus 

percent spent), inspection of work through all phases of construction, preparation and 

processing of change orders,, review and approval of progress payments and 

recommendations for payment (as required), in-field problem solving during construction in 

response to unexpected field or system conditions, etc. 

Deliverables: 

 Project site repaved, cleared of all construction materials, equipment, and 

debris and returned to pre-project conditions. 

 

Budget Category (g):  Other 

Task 10:  Develop and Maintain CABY Project-Specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have 

access to updated and thorough information about the implementation and characteristics of 

the project.  Every CABY project implemented will be integrated into the CABY website 

through the creation of a project-specific webpage.  Project plans, specifications, progress 

photographs, reports, status updates, and other similar materials will be posted or linked to 

this webpage.  The webpages will be designed and brought online (activated within the first 

month after contract agreement). The page will be updated monthly. 

Deliverables: 

 Development, activation, and maintenance of project-specific webpage within 

the CABY website as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69–72 (developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 

 

Task 11:  Data Management 
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The goal of this task is to ensure that all data gathered and developed as a result of the 

project is made available to state databases as well as CABY members and the interested 

public using data management and monitoring deliverables that are consistent with the 

IRWM Plan Standards and Guidance (as stipulated in the August 2010 IRWM Guidelines, 

page 20).  In this case, the appropriate approach is identified in the CABY Planning Grant 

submittal which will direct the IRWMP data collection efforts, regardless of whether the 

planning grant is funded or not. Data will be made available to all CABY members and the 

general public through the existing CABY SWIM Database. Material will be uploaded as it 

becomes available, however most of the data will be posted upon completion of the primary 

project activities. Project Related Data will be evaluated by the CABY technical committee to 

determine its appropriateness for upload to relevant state databases.  

Deliverables:  

 Development, activation, and maintenance of project-specific webpage within 

the CABY website (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69–72, developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 

 Post-project information through the existing CABY SWIM Database (as 

stipulated by the CABY Planning Grant Application submittal 9/28/10, pages 

69-72, developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 Submittal of project-specific data to the CABY Technical Advisory Committee 

tasked with screening project-specific data for submittal to and inclusion in 

state databases (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69-72, developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 

 

Budget Category (h): Construction /Implementation Contingency 

Nevada City uses a 15% contingency factor for all construction projects.  This formula will be 

applied to this contract and it will be the responsibility of the construction manager to identify 

situations in which the contingency funds may be accessed. 
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NEVADA CITY 

Park Avenue Distribution System Improvement 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

EXHIBITS 
 

1. CEQA documentation (Categorical Exemption) 

 

NOTE: Specifications for water system components are included on pages 10 through 14 of the South 

Pine Street Distribution System Improvement Work Plan.



9 
Park Avenue Distribution System Improvement 

 



Prospect Street Distribution System Improvement 

1 
 

 
NEVADA CITY 

Prospect Street Distribution System Improvement 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERVIEW 

The existing conditions that establish the need for the proposed Prospect Street Distribution 

System Improvements are similar to those described for the previous distribution system 

improvements (i.e., South Pine and Park Avenue). The length of Prospect Street between 

Adams and Clay Streets is serviced by a four-inch line installed in 1865 and no improvements to 

this line have been constructed since its original installation.  As with the other older street line 

sections in this part of the City, the functional diameter of the main has been significantly 

reduced due to calcification.  Fire fighting flows on this stretch of Prospect Street range from 168 

to 336 gallons per minute, significantly less than the 1,000 gpm considered to be optimal for fire-

fighting.  Additionally, the residual psi measures at zero, as opposed to the required 20 psi.  The 

612-foot line would be replaced with a six-inch pipe that would restore both adequate fire flows 

and residual psi.  

 



 

Prospect Street Distribution System Improvement 

2 
 

WORK PLAN TASKS 

Budget Category (a):  Direct Project Administration Costs  

Task 1:  Administration and Management 

The objective of this task is to keep the project on time and within budget, keep all participants 

informed of project progress and status of deliverables, establish and maintain reliable and accurate 

billing and recordkeeping, ensure that all requirements of the agreement with the DWR are met, and 

generally ensure smooth project implementation. The tasks for this budget category will comprise all 

non-construction project administration activities performed by Nevada City and CABY staff 

throughout the duration of the project and will include: development and completion of contractual 

paperwork, maintenance and reporting of expense documentation, oversight of project scheduling 

and contract/agreement compliance, preparation of monthly invoices, and completion of the final 

invoice. 

Deliverables:  

 Preparation of invoices and other deliverables as required.  

 Accurate and accessible records 

 

Task 2:  Labor Compliance Program  

The City will enter into a contract with North Valley Labor Compliance Services (Identification 

#2005.00466) to provide labor compliance consulting services for all Proposal project sponsors and 

relevant projects.  The provided services are itemized in detail in the Introduction to the CABY 

Program.  

Deliverables: 

 Adherence to requirements of Labor Code Compliance Program including, but not 

limited to: review of certified payroll records, site monitoring, receipt of 

claims/complaints by workers, investigation of irregularities or claims, post-compliant 

audits (if necessary), reporting to DWR via the CABY monthly status reports, and any 

required withholding of contract payments. 

 

Task 3:  Reporting  

The tasks for this budget category will include all activities necessary to support quarterly reporting, 

monthly invoicing and associated status reports, quarterly status reporting to the Nevada City 

Council (as project applicant) and the CABY IRWMP-RWMG, and submittal of the final report.  These 

activities will include: tracking of the specific status of each project task, documentation of task status 

in an easy-to-understand and track format, creation of quarterly financial reports for the project 

(including percent complete of project activities), and preparation of all necessary reports (including 

the final report) per the format stipulated in the DWR Grant Agreement. 

Deliverables: 

 Submission of quarterly, annual, and final reports as specified in the Grant Agreement.  

 Submission of quarterly reports to Nevada City and to the CABY-RWMG to enable 

their tracking of project status. 
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Budget Category (b):  Land Purchase/Easement  

The project does not require the purchase of land or the negotiation of an easement. 

  

Budget Category (c):  Planning/Design/Engineering/Environmental Documentation  

Task 4:  Final Design for Prospect Street Distribution System Improvement 

The location of the start and end points for the South Pine Street line are known and mapped.  

Therefore, the design attributes of the line to which the South Pine Street realignment and 

replacement will be connected are known and documented.   

 

The City engineers will prepare design specifications for the infrastructure improvement.  As part of 

this effort, the distance from the ground surface to existing pipe (i.e., “pothole” the line) will be 

measured to determine the appropriate trench depth.  It is anticipated that the line will be laid at the 

same depth as the existing line.  The specifications for the line and the connections to lines at either 

end of the improvement will use the standards employed by the Nevada Irrigation District.  

Additionally, the standard technical specifications for infrastructure improvements will also be based 

on the standards of the Nevada Irrigation District which the city has consistently used over time.  All 

applicable and appropriate water quality, building, and construction standards will be used in 

implementing the project.  These standards are identified initially in the design phase and further 

documented during final design and engineering.  The construction contract documents will contain a 

detailed explanation of all applicable standards. 

 

While beyond the current financial capacity of the City, projects similar to this have been designed 

and installed throughout the downtown and surrounding area.  Development of a traffic routing and 

control program will also be part of the design process. 

 

Deliverables:  

 Final construction specifications. 

 Traffic routing and control plan. 

 

Environmental Documentation  

Environmental documentation for the Prospect Street Distribution System Improvement project has been 

completed.  A Categorical Exemption was issued on January 3, 2011 (see Exhibit 1). 

Deliverables:  

 Approved and filed CEQA documentation - Categorical Exemption 

 

Permitting  

No permits are required to construct the Prospect Street line realignment and replacement. 

 

Budget Category (d):  Construction/Implementation  

Task 5:  Pre-Construction Contracting - Request for Proposal through Notice to Proceed  

The City has established procedures and protocols for advertising, opening, and evaluating bids for 

construction services, as well as for awarding and developing contracts with construction companies.  
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These policies and procedures will be used to identify the construction company which will install the 

Prospect Street infrastructure.  Pre-construction activities include, but are not limited to: developing 

technical specifications to support publication of the bid materials, a pre-bid meeting to respond to 

contractor questions (as required), review of submitted materials for completeness and qualifications/ 

experience, and award of the contract in accordance with the applicable Public Contract Codes.  

Deliverables:  

 Advertisement for bids; pre-bid contractors meeting; evaluation of bids; award 

contract; and final negotiated contract.  

 

Task 6:  Mobilization and Site Preparation  

As with all such projects within the confines of the downtown area, space is at a premium.  As a 

result, the staging area for the project construction is likely to be in the vicinity of 436 to 432 

Sacramento Street.  In addition to the designation and preparation of a staging area, mobilization and 

site preparation activities will include removal of pavement, initial excavation to reveal the join 

locations for connecting to the existing Prospect Street lines at either end of the project, removal 

and/or storage of soil and excavated material, and installation of all service (existing and proposed 

relocation). 

 

Deliverables: 

 All necessary site preparation and equipment/contractor mobilization activities 

complete. 

 

Task 7:  Project Construction  

The project construction activities will result in the capping of the abandoned lines and laterals, 

installation of the new pipelines, bacteriological testing (after superchlorination) of the new line, and 

pressurizing and activating new service laterals, as well as relocation of water meters. 

 

Deliverables: 

 Installation and testing of all required infrastructure. 

 Pressurizing and activating new laterals 

 Relocated water meters, as necessary 

 

Task 8:  Performance Testing, Demobilization, and Post-Project Monitoring 

Senior City staff will serve as construction managers for the process, as they have for similar projects 

successfully completed by the City.  Supervision activities will include: on-site observations and 

inspections, inspection of materials prior to installation, conducting construction progress meetings as 

required, review of project status (percent complete versus percent spent), inspection of work through 

all phases of construction, preparation and processing of change orders,, review and approval of 

progress payments and recommendations for payment (as required), in-field problem solving during 

construction in response to unexpected field or system conditions, etc. 

Deliverables: 

 Project site repaved, cleared of all construction materials, equipment, and debris and 

returned to pre-project conditions. 
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Budget Category (e):  Environmental Compliance/Mitigation/Enhancement  
Because there are identified project impacts or associated project compliance conditions, mitigations, or 

enhancements there are no tasks associated with this budget category. 

 

Budget Category (f):  Construction Administration  

Task 9:  Direct Construction Administration  

Senior City staff will serve as construction managers for the process, as they have for similar projects 

successfully completed by the City.  Supervision activities will include: on-site observations and 

inspections, inspection of materials prior to installation, conducting construction progress meetings as 

required, review of project status (percent complete versus percent spent), in-field problem solving 

during construction in response to unexpected field or system conditions, etc. 

Deliverables: 

 Project site cleared of all construction materials, equipment, and debris. 

 

Budget Category (g):  Other 

Task 10:  Develop and Maintain CABY Project-specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have access to 

updated and thorough information about the implementation and characteristics of the project.  Every 

CABY project implemented will be integrated into the CABY website through the creation of a 

project-specific webpage.  Project plans, specifications, progress photographs, reports, status updates, 

and other similar materials will be posted or linked to this webpage. The webpages will be designed 

and brought online (activated within the first month after contract agreement). The page will be 

updated monthly.     

Deliverables: 

 Development, activation, and maintenance of project-specific webpage within the 

CABY website as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69–72 (developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 

Task 11:  Data Management 

The goal of this task is to ensure that all data gathered and developed as a result of the project is made 

available to state databases as well as CABY members and the interested public using data 

management and monitoring deliverables that are consistent with the IRWM Plan Standards and 

Guidance (as stipulated in the August 2010 IRWM Guidelines, page 20).  In this case, the appropriate 

approach is identified in the CABY Planning Grant submittal which will direct the IRWMP data 

collection efforts, regardless of whether the planning grant is funded or not.  Data will be made 

available to all CABY members and the general public through the existing CABY SWIM Database. 

Material will be uploaded as it becomes available, however most of the data will be posted upon 

completion of the primary project activities. Project-related data will be evaluated by the CABY 

technical committee to determine its appropriateness for upload to relevant state databases. 
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Deliverables:  

 Development, activation, and maintenance of project-specific webpage within the 

CABY website (as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69–72, developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 Post-project information through the existing CABY SWIM Database (as stipulated by 

the CABY Planning Grant Application submittal 9/28/10, pages 69-72, developed in 

response to the IRWM Program Data Management Guidelines/August 2010, pages 22 

and 56-57). 

 Submittal of project-specific data to the CABY Technical Advisory Committee tasked 

with screening project-specific data for submittal to and inclusion in state databases (as 

stipulated by the CABY Planning Grant Application submittal 9/28/10, pages 69-72, 

developed in response to the IRWM Program Data Management Guidelines/August 

2010, pages 22 and 56-57). 

 

Budget Category (h): Construction /Implementation Contingency 

Nevada City uses a 15% contingency factor for all construction projects.  This formula will be applied to 

this contract and it will be the responsibility of the construction manager to identify situations in which 

the contingency funds may be accessed. 
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NEVADA CITY 

Prospect Street Distribution System Improvement 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

EXHIBITS 
 

1. CEQA documentation (Categorical Exemption) 

 

NOTE: Specifications for water system components are included on pages 10 through 14 of the South 

Pine Street Distribution System Improvement Work Plan.
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NEVADA CITY 

Install Altitude Valves with Integrated SCADA Systems on Storage Tanks 
Infrastructure System Efficiency, Conservation, and Reliability Project 

 

 

OVERVIEW 
Nevada City provides its 1,350 

customers with treated water from 

the Banner Mountain Trail 

Treatment Plant.  The distribution 

system from the plant is currently 

composed of three water tanks 

serving the city from three sectors: 

1) Gracie Road Tank, 2) California 

Division of Forestry Tank, and 3) 

the Rood Center Tank.  Each tank 

has a capacity of approximately 

one million gallons.  The top 

elevation of each tank is 2,714 feet.  

With the distribution discharge at 

elevation 2,771 feet, the tanks and almost the entire distribution system is served by gravity. 

 

As identified in the 2009 report, Condition of the City Water Plant and Water System, by City Engineer 

William Falcon, and the support materials contained in the reports “Status Report on Water Treatment 

Manual and Water System Evaluation, 11/24/08” and “Improving Nevada City’s Water Supply System, 

1/12/09” by Martin Roche, consulting engineer, there are a number of identified problems in the water 

system.  In particular, two specific problems were identified: users at the higher elevations of town 

experience low pressure during peak use periods (due to the gravity feed system) and water is wasted 

by the storage tanks allowing excess treated water to spill out of the tanks. 

 

These same reports concluded that a single key improvement to the tank storage components would 

significantly increase the reliability, decrease current water wastage, and enhance the efficiency of the 

entire Nevada City water distribution system ─ installation of altitude valves with integrated SCADA 

systems at the three storage tanks which serve as the primary distribution elements.  

 

Altitude Valves 

During preparation of the Roche evaluations (Roche, 2009), a water distribution system model 

(EPANET 2.0) was used to analyze a simplified version of the city’s water distribution system for 

current conditions and for several proposed improvements to the system.  While these 2009 model 

results do not yield absolute precise values, they give a reliable profile of current conditions and how 

the system would react to suggested improvements.  As currently operated, all three tanks cannot 

achieve their full storage capacity because of the absence of altitude valves.  Once the initial tank is 

filled, the second and third tanks begin to fill.  However, prior to the second tank reaching capacity, 

the first tank begins to spill due to pipe size restriction.  Likewise, in order to fill the third tank to 
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capacity, both the first and second tanks will spill.  These spill rates are 2,500 gph.  In other words, in 

order for the system as currently configured to run at peak capacity, water wastage must occur.  This 

phenomenon is documented in the model results summarized below.  

1) With the Canada Hill Tank full and not in daily operation (which is the current situation) the 

Forestry Tank spills before the Sugarloaf Tank can be filled.  To avoid spills at the Forestry 

Tank, the Sugarloaf Tank can only be filled as follows: 

a. 9.4 feet from the top at a flow from the water treatment plant of 1,000 gpm (1.44 mgd), 

which is slightly higher than the maximum daily demand for the last few years. 

b. 6.1 feet from the top at a flow of 700 gpm (1.008 mgd). 

c. 2.5 feet from the top at a flow of 400 gpm (0.576 mgd). 

2) Installing an altitude valve at the Forestry Tank (to shut off when the tank is full and open 

when the pressure in the pipe to the tank reduces) would allow the Sugarloaf Tank to be filled 

within 1.3 feet of the top without spilling at a flow of 1,000 gpm.  Adding this valve appears to 

be the most cost-effective, near-term improvement to the distribution system, with adding 

altitude valves to the other two storage tanks in the future.  

3) Adding a 12-inch pipe on South Pine Street would allow the Sugarloaf Tank to be filled within 

2.8 feet of the top without spilling at a flow of 1,000 gpm.  Adding this pipe would give the 

system some needed redundancy.  

4) Connecting the line on East Broad Street to the pipe feeding the Sugarloaf Tank would not 

significantly improve flow conditions to the Sugarloaf Tank; however, it would give the 

system some needed redundancy. 

 

The installation of altitude valves at all three storage tanks will allow the tanks to be managed to 

maximize storage and eliminate spills.  

 

SCADA System - Background 

The City currently has a SCADA system installed in the waste water treatment plant. This system will 

be augmented to include monitoring of the water distribution system. 

 

Supervisory Control and Data Acquisition (SCADA) solutions for water systems combined with leak 

detection and use of Pressure Regulating Valve (PRV) stations will significantly improve the Nevada 

City situation.  According to “Operating Benefits Achieved with SCADA for Water Distribution, Dan 

Ehrenreich, Motorola, BCWWA Conference, Vancouver, November 28-29, 2005,” to achieve full 

benefit these measures have to be complemented with adapted water conservation programs aimed 

at minimizing excessive water usage.  These initiatives combine to form a "water strategy" for 

conserving water into the future.  

 

While Nevada City is able to provide estimates of their production, imports, and consumption, they 

are less able to point to reasons for unaccounted-for water.  Water losses can be determined by 

conducting periodic water balance in defined sections of a water network.  This calculation is based 

on the measurement of water flow, produced and imported quantities compared to exported and 

consumed quantities.  This can be done automatically by the SCADA system and with RTUs, and the 
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outcome provides a guide to how much water is lost as a result of leakage from the network and how 

much of the water loss can be attributed to other undetectable reasons. 

 

The objective is that the system's ability has to cope with peak demand days and hours, for the 

duration of the system's expected life span.  In many instances, the water supply system is adjusted to 

the daily peak demand hours.  Pressure reducers, for example, are calibrated to maintain a consistent 

pressure at the pressure reduction point, such that it will be sufficient to cope with demand during 

peak hours.  In these cases, there are many periods of operation during which the system is working 

in a state of over-production with excess pressure in the system. 

 

For Nevada City, it is important to differentiate between water losses caused by non-significant but 

continuous leakages and other factors.  A tiny burst in a distribution pipe could go undetected for 

months and, consequently, such low-rate leakages are usually the most significant component of 

water losses.  In some regions, accumulated meter errors, data collection mistakes, or accounting 

errors might become significant contributors to unaccounted-for water.  The key to implementing a 

water loss reduction strategy must start with thorough understanding of each of the contributing 

components and ensure that the related parameters pointing on specific type of loss is measured as 

accurately as possible.  This way, priorities aimed toward reduction of unaccounted-for water can be 

set via a series of action plans.  Some typical measures are: 

 Measure, calculate, and record the supply balance and determine the unaccounted-for water; 

 Conduct a network audit and determine as accurately as possible where losses might occur; 

and 

 Analyze the network operation and figure out why those losses occur in each segment. 

Develop constantly running leakage detection practices and appropriate response actions with 

the aim of reducing water losses and improving overall supply reliability. 

 

SCADA solutions may contribute a great deal toward integration of leak detection means and 

practices as well as implementing periodically planned repair programs.  The following relevant 

measures and practices can be implemented with use of a SCADA system: 

 Estimating the level of water losses via undetectable small leaks (in unknown locations); 

 Constant monitoring and regulating of the pressure in the network at critical locations; 

 Recording and analyzing sudden changes in flow rates for detecting new leaks and bursts; and  

 Reducing the actual response time to isolate the troubled section (if possible at all.) 

 

Dynamic pressure control that adjusts to changing conditions throughout the day and from season to 

season is an efficient tool that contributes greatly to several aspects of the system's operation: 

Substantial savings will accrue to the City due to elimination of spillage and increased efficiency of 

existing personnel. The ability to monitor water levels so closely will reduce the need to buy 

additional treated water from NID. 

 

Reduction of water leakage, resulting in: 

 Efficient use of existing water resources; and 



NC Altitude Valves and Integrated SCADA                           4 

 

 Delaying the need to invest in development of new water sources 

Reduction in number of pipe bursts (up to 50 percent) resulting in: 

 Reduced water system maintenance costs; 

 Extended life span of system pipes and accessories; and  

 Delaying the need to invest in system renovations. 

Increased reliability of water supply, together with higher customer satisfaction. 

Optimal match between infrastructure size and water supply demand, with reduced investment 

in infrastructure. 

Reduction in energy consumption for operation of water supply installations. 

 

Altitude Valves - Background 

A flow control valve or altitude valve is used to regulate or monitor the flow of a liquid through a 

system and, in the case of Nevada City, to respond to pressure changes within the supply tank system 

by opening or closing, thus maintaining a desired water level, depending on individual tank design 

parameters and peak water needs of the service area.  This will equalize pressure in one part of the 

system to maintain a balance with the other parts of the system.  Some flow control valves do not use 

any other device to open and close.  These are called automatic control valves.  When pressure drops 

or rises, it provides enough force to open the valve automatically. That is the case with altitude valves 

in water tanks.  When the water level reaches a certain point, it will automatically close the valve.  

 

SCADA System - Need 

Currently, the City has limited capacity to identify and resolve system operational problems due to 

the dependence on visual and/or meter reading to identify problems.  The existence and location of 

leaks and breakages must be deduced from evaluation of meter data.  This process requires manual 

collection and interpretation of data and further relies on a meter-reading schedule that does not 

include daily meter readings.  Therefore, anything other than catastrophic leaks can continue 

undetected for substantial periods of time, and the capacity of the City to narrow down the location of 

the leak is further compromised by the lack of leak detection equipment. 

 

An incident which occurred in 2007 illustrates the vulnerability of the system without automated 

monitoring capability: in August of 2007, two of the water tanks went dry through a combination of 

high demand and operator error, without the operator being aware of the situation (as the only way 

to monitor tank water levels is a visual inspection).  When the third tank went off-line, the operator 

made a visual inspection and discovered that the city was essentially without water.  Using the 

existing, low-capacity intertie with NID, the City was able to refill the tanks over a 24-hour period, 

during which time the residents operated under a shortage situation.   

 

Installation of a Supervisory Control and Data Acquisition (SCADA) system, which enables 

automated data collection, will eliminate the need for recording and evaluating manual meter 

readings, allow for the download of data on a regular and predictable basis, improve the 

management capacity of the city, and alleviate water losses due both to system efficiency and leaks or 

system failures.  
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WORK PLAN TASKS 

Budget Category (a):  Direct Project Administration Costs  

Task 1:  Administration and Management 

The objective of this task is to keep the project on time and within budget, keep all participants 

informed of project progress and status of deliverables, establish and maintain reliable and 

accurate billing and recordkeeping, ensure that all requirements of the agreement with the DWR 

are met, and generally ensure smooth project implementation. The tasks for this budget category 

will comprise all non-construction project administration activities performed by Nevada City and 

CABY staff throughout the duration of the project and will include: development and completion 

of contractual paperwork, maintenance and reporting of expense documentation, oversight of 

project scheduling and contract/agreement compliance, preparation of monthly invoices, and 

completion of the final invoice. 

Deliverables:  

 Preparation of invoices and other deliverables as required.  

 Accurate and accessible records 

 

Task 2:  Labor Compliance Program  

The City will enter into a contract with North Valley Labor Compliance Services (Identification 

#2005.00466) to provide labor compliance consulting services for all Proposal project sponsors and 

relevant projects.  The provided services are itemized in detail in the Introduction to the CABY 

Program. 

Deliverables: 

 Adherence to requirements of Labor Code Compliance Program including, but not 

limited to: review of certified payroll records, site monitoring, receipt of 

claims/complaints by workers, investigation of irregularities or claims, post-

compliant audits (if necessary), reporting to DWR via the CABY monthly status 

reports, and any required withholding of contract payments. 

 

Task 3:  Reporting  

The tasks for this budget category will include all activities necessary to support quarterly 

reporting, monthly invoicing and associated status reports, quarterly status reporting to the 

Nevada City Council (as project applicant) and the CABY IRWMP-RWMG, and submittal of the 

final report.  These activities will include: tracking of the specific status of each project task, 

documentation of task status in an easy-to-understand and track format, creation of quarterly 

financial reports for the project (including percent complete of project activities), and preparation 

of all necessary reports (including the final report) per the format stipulated in the DWR Grant 

Agreement. 

Deliverables:  

 Submission of quarterly, annual, and final reports as specified in the Grant 

Agreement.  

 Submission of quarterly reports to Nevada City and to the CABY-RWMG to enable 

their tracking of project status. 
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Budget Category (b):  Land Purchase/Easement  
The project does not require the purchase of land or the negotiation of an easement. 

 

Budget Category (c):  Planning/Design/Engineering/Environmental Documentation  

Task 4: Assessment and Evaluation (Planning) 

Task 4.1:  Evaluate individual tank requirements 

While all three water storage tanks have a similar design capacity, each tank has site-specific 

attributes which will influence the selection of the appropriate altitude valves as well as the 

SCADA system components. 

Task 4.2:  Evaluate and select appropriate integrated altitude valve and SCADA system 

While the 2009 Roche evaluation clearly identified the need for a SCADA system, it did not 

specify the particular system that would be appropriate to the needs of the city. There are a 

variety of available systems and the City will need to evaluate which system is appropriate for 

the water system components, flow volumes, and other characteristics.  This evaluation will 

address such system capabilities as: capacity to withstand local weather conditions (such as 

snow), redundant communication ports, presence of a nonvolatile memory to ensure data is 

retained during a power loss (a frequent occurrence in this foothill community), real-time 

clocks, watchdog trigger (to ensure successful restart after a power failure), a flexible 

programmable response to sensor inputs, automatic notification capacity, capacity to update 

the alarm list, sufficient data display, the capacity to filter nuisance alarms, a the security of 

the system to hackers, and support for multiple protocols and equipment types (to guard 

against unplanned obsolescence . 

 

Task 4.3:  Administrative reporting and SCADA response protocols 

The City will need to develop a set of policies and procedures for use in operating and 

monitoring the SCADA system.  These reporting and management policies and procedures 

will be developed after selection of the appropriate hardware and software, in conjunction 

with the system provider, based on the attributes of the selected system. 

Deliverables:  

 Evaluation and purchase of integrated altitude valve SCADA systems. 

 Development of administrative reporting systems. 

 Adopted SCADA response protocols. 

 

Task 5: Final Design and Engineering for Altitude Valves with Integrated SCADA Systems on 

Storage Tanks 

The City engineer, in conjunction with the SCADA system provider, will develop all of the final 

specifications to support installation of the altitude valves in the three storage tanks, as well as 

upgrading the existing SCADA system in use by the waste water treatment plant to accommodate 

the additional functions associated with the altitude valves. 

Deliverables:  
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 Completion of project plans and specifications.  

 

Environmental Documentation  

None required as the installation of the SCADA equipment and altitude valves will occur in or on 

existing equipment or facilities. 

 

Permitting  

No permits are required to purchase, install, or operate the altitude valves with integrated SCADA 

systems on the Nevada City storage tanks. 

 

Budget Category (d):  Construction/Implementation  

Task 6:  Pre-Construction Contracting - Request for Proposal through Notice to Proceed  

The City has established procedures and protocols for advertising, opening, and evaluating bids 

for construction services, as well as for awarding and developing contracts with construction 

companies.  These policies and procedures will be used to identify the construction company 

which will install the altitude valves and SCADA system (and components), as well as train City 

staff in the use and maintenance of the installed system(s). 

 

Pre-construction activities include, but are not limited to: developing final technical specifications 

to support publication of the bid materials, a pre-bid meeting to respond to contractor questions 

(as required), review of submitted materials for completeness and qualifications/experience, and 

award of the contract in accordance with the applicable Public Contract Codes.  

Deliverables:  

 Advertisement for bids; pre-bid contractors meeting; evaluation of bids; award 

contract; and final negotiated contract.  

 

Task 7:  Mobilization and Site Preparation  

Mobilization and site preparation are greatly simplified for this project by the fact that the 

components are installed in the existing tanks (altitude valves and SCADA in-tank components) or 

within the existing treatment plant (SCADA hardware and software).  For this reason there are no 

traditional site preparation, clearing or grubbing or excavation activities associated with this 

project.  Instead, the installation and mobilization will be focused on the timing and sequence of 

installation of the system components and coordinating these activities to ensure that no service 

interruptions occur.  The City properties surrounding the facilities will be adequate for all 

contractor needs (water, power, and storage). 

 

Deliverables:  

 Identifying the specific staging area for installation of the altitude valves on the 

tanks 

 Coordination with existing SCADA operators to ensure a seamless integration of 

the water system software and screens 
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Task 8:  Project Construction  

The City property at the water treatment plant has sufficient storage space to support staging for 

the project. The installation of altitude valves in the tanks requires no site disturbance and the 

upgrade of the existing SCADA software will occur completely inside the existing facilities with no 

outside construction required.  

 

Deliverables:  

 Installation of altitude valves 

 Installation of SCADA software and operational components  

 

Task 9:  Performance Testing, Demobilization, and Monitoring 

The altitude valves and SCADA system will be installed per engineering plans and specifications. 

The City has determined that a10 percent retention will be put in place with no final payment to 

the vendor until the system is determined to be fully operational and accurate. The SCADA system 

will be monitored on a daily basis throughout its operational life and will be updated and 

supported by the vendor under agreement to the City. 

 

Deliverables: 

 Calibration of installed system. 

 Monitor post-installation system performance. 

 “As-built” construction drawings, specifications, and documentation. 

 Updated GIS system database. 

 Post-project Demobilization Inspection Report (prior to final contractor payment). 

 

Budget Category (e):  Environmental Compliance/Mitigation/Enhancement  
N/A 

 

Budget Category (f):  Construction Administration  

Task 10:  Direct Construction Administration  

Senior City staff will serve as construction managers for the process, as they have for similar 

projects successfully completed by the City.  Supervision activities will include: on-site 

observations and inspections, inspection of materials prior to installation, conducting construction 

progress meetings as required, review of project status (percent complete versus percent spent), in-

field problem solving during construction in response to unexpected field or system conditions, 

etc. 

Deliverables: 

 Project site cleared of all construction materials, equipment, and debris. 

 

Budget Category (g):  Other 

Task 11:  Develop and Maintain CABY Project-specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have access to 

updated and thorough information about the implementation and characteristics of the project.  
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Every CABY project implemented will be integrated into the CABY website through the creation of 

a project-specific webpage.  Project plans, specifications, progress photographs, reports, status 

updates, and other similar materials will be posted or linked to this webpage.  The webpages will 

be designed and brought online (activated within the first month after contract agreement). The 

page will be updated monthly. 

 

Deliverables: 

 Development, activation, and maintenance of project-specific webpage within the 

CABY website as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69–72 (developed in response to the IRWM Program Data 

Management Guidelines/August 2010, pages 22 and 56-57). 

 

Task 12:  Data Management 

The goal of this task is to ensure that all data gathered and developed as a result of the project is 

made available to state databases as well as CABY members and the interested public using data 

management and monitoring deliverables that are consistent with the IRWM Plan Standards and 

Guidance (as stipulated in the August 2010 IRWM Guidelines, page 20).  In this case, the 

appropriate approach is identified in the CABY Planning Grant submittal which will direct the 

IRWMP data collection efforts, regardless of whether the planning grant is funded or not. Data will 

be made available to all CABY members and the general public through the existing CABY SWIM 

Database. Material will be uploaded as it becomes available, however most of the data will be 

posted upon completion of the primary project activities. The CABY technical committee will 

evaluate project-related data to determine its appropriateness for upload to relevant state 

databases. 

Deliverables:  

 Development, activation, and maintenance of project-specific webpage within the 

CABY website (as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69–72, developed in response to the IRWM Program Data 

Management Guidelines/August 2010, pages 22 and 56-57). 

 Post-project information through the existing CABY SWIM Database (as stipulated 

by the CABY Planning Grant Application submittal 9/28/10, pages 69-72, developed 

in response to the IRWM Program Data Management Guidelines/August 2010, 

pages 22 and 56-57). 

 Submittal of project-specific data to the CABY Technical Advisory Committee 

tasked with screening project-specific data for submittal to and inclusion in state 

databases (as stipulated by the CABY Planning Grant Application submittal 9/28/10, 

pages 69-72, developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 

Budget Category (h):  Construction /Implementation Contingency 
Nevada City uses a 15% contingency factor for all construction projects.  This formula will be applied 

to this contract and it will be the responsibility of the construction manager to identify situations in 

which the contingency funds may be accessed. 
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NEVADA CITY 

Install Altitude Valves with Integrated SCADA Systems on Storage Tanks 
Infrastructure System Efficiency, Conservation, and Reliability Project 

 

EXHIBITS 

 
1. CEQA Documentation --- Categorical Exemption 

 

2. SCADA System Diagram
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Exhibit 1 



NC Altitude Valves and Integrated SCADA                           13 

 

 

Exhibit 2 
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NEVADA CITY 

Leak Detection Program 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

OVERVIEW 
The City’s water distribution system, much of which dates to the mid to late 1800’s, experiences 

substantial leaks (15 to 20 percent of total water treated and distributed through the system), many of 

which go undetected for extended periods of time.  

 

There are a variety of types of leaks which currently occur throughout the City, including service line 

and valve leaks.  However, in most cases, the largest portion of unaccounted-for water is lost through 

leaks in supply lines.  There are many possible causes of leaks, and often a combination of factors leads 

to their occurrence.  The material, composition, age, and joining methods of the City distribution system 

components have influenced leak occurrence, as have inadequate corrosion protection, aging or 

functionally obsolete valves, and mechanical damage due to deferred maintenance, geologic and soil 

characteristics which affect pipeline stability, and other similar attributes.  Another related factor is the 

quality of the initial installation of distribution system components.  Water conditions are also a factor, 

including temperature, velocity, and pressure, as are contact with other structures; and stress from traffic 

vibrations, frost loads, and freezing soil around a pipe can also contribute to leaks. 

 

The delay in detection time is due to two primary factors: 1) the soils in the area are sufficiently porous 

that leaks do not immediately surface but, instead, 

drain through the fractured bedrock; and 2) the 

inability of the City to correlate metered information 

and data with projected loss profiles. 

 

An important component of this project is system 

mapping.  Nevada City is currently approximately 65% 

mapped in SCADA.  To enable the City to engage in 

future planning, to capture the improvements included 

in the infrastructure projects (see above), and to support 

ongoing system operations and maintenance, a detailed 

GIS-based map of the City’s entire water treatment and 

delivery infrastructure will be prepared.  This map will 

include the locations of all existing and new 

infrastructure and will be updated as each project 

component is installed.  Particular attention will be 

given to mapping the locations of individual water 

meters as a precursor to ongoing focus on and 

management of the leak detection and repair effort.  

This map is a necessary precursor to integrating the 

Water Shortage Contingency Plan with the Capital 
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Improvement Plan (see below). 

 

In Nevada City, the assumption that all, if not most, leaks rise to the surface and are visible is not a 

viable assumption – due to the geologic and soils characteristics of the city.  Many local leaks continue 

below the surface for long periods of time and remain undetected.  With an aggressive leak detection 

program, the City will be able to search for and reduce previously undetected leaks.  Water lost after 

treatment and pressurization, but before delivered for the intended use, is water, money, and energy 

wasted.  Accurate location and repair of leaking water pipes in a 100+-year-old supply system will 

greatly reduce these losses. 

 

Due to their disadvantaged status, the City has been unable to execute a systematic leak detection and 

repair program, as they have been unable to purchase the necessary equipment. Therefore, the City has 

been reactive in its leak repair and detection strategy, rather than proactive.  

 

Purchase of leak detection technology will enable the city to institute a systematic program of leak 

detection and prioritized repair.  This task would result in purchase of equipment, training of staff, and 

an initial increment of detection and repair.   

 

The benefits to the City of minimizing leakage in the water distribution systems include: 

 Improved operational efficiency; 

 Lowered water system operational costs; 

 Reduced potential for contamination; 

 Extended life of facilities; 

 Reduced potential property damage and water system liability; and 

 Reduced water outage events. 

 

Some added benefits of leak detection and repair that are difficult to quantify include: 

 Increased knowledge about the distribution system, which can be used to respond more quickly to 

emergencies and set priorities for replacement or rehabilitation programs; 

 More efficient use of existing supplies and delayed capacity expansion; and 

 Increased fire-fighting capability. 

Preliminary data gathering efforts have shown that the Nevada City is located on Hoda sandy loam 

soils, which readily absorb water from leaking treated-water lines, typically without any above-ground 

indications.  While the City’s metering system allows the agency to observe when water usage trends 

change, these changes often do not become evident for several months, and some may have been present 

for years.  Once a leak (as evidenced by a change in water usage) is observed, it takes significant labor, 

survey, and construction costs for the City to identify the actual location of the leak.  An additional 

complication in leak detection is that the utility easements under city streets carry an extensive 

aggregation of power and communications lines, as well as sewer collection and water distribution lines, 

further complicating the strategy of “dig until you locate it.” 
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The proposed project will allow the City to identify previously undetected leaks with increased accuracy 

and decreased labor and materials costs.  Using leak survey with a ground microphone and corrolators, 

the City will be able to locate leaks more rapidly and with a much higher degree of accuracy than is 

currently possible.  Because the city is fully developed, there are no surface resources (such as wetlands, 

creeks, or springs) which will be affected by leak repair. The estimated annual treated water savings 

associated with this project is 30-75 acre feet per year (1 to 2.5 mgy). 

The implementation of this project will have two primary outcomes: 1) reducing water los, and 2) 

increased system data.  The project will reduce water loss because the equipment will provide the City 

with an increased ability to detect (and then repair) leaks within a shorter time of occurrence.  The 

project will increase data because the capacity to detect and map leaks will provide additional 

information on the City water systems, assist in identification of areas of high leak frequency and create 

a profile (over time) of the specific types of leaks occurring.  While leak detection and analysis have been 

completed in the Sierra previously (within the El Dorado Irrigation District and PCWA service areas), it 

is seldom, if ever, completed on small urban systems (less than 3,000 acre-feet delivered or less than 

3,000 connections).  From this project, the suitability of the equipment purchase coupled with systematic 

training of local staff as a leak detection program on small urban water systems in the Sierra will be 

assessed and possibly implemented within other service areas with similar challenges of history, 

topography, and geology.  
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WORK PLAN TASKS 

Budget Category (a):  Direct Project Administration Costs  

Task 1:  Administration and Management 

The objective of this task is to keep the project on time and within budget, keep all participants 

informed of project progress and status of deliverables, establish and maintain reliable and accurate 

billing and recordkeeping, ensure that all requirements of the agreement with the DWR are met, and 

generally ensure smooth project implementation. The tasks for this budget category will comprise all 

non-construction project administration activities performed by Nevada City and CABY staff 

throughout the duration of the project and will include: development and completion of contractual 

paperwork, maintenance and reporting of expense documentation, oversight of project scheduling 

and contract/agreement compliance, preparation of monthly invoices, and completion of the final 

invoice. 

Deliverables:  

 Preparation of invoices and other deliverables as required.  

 Accurate and accessible records 

 

Task 2:  Labor Compliance Program  

The City will enter into a contract with North Valley Labor Compliance Services (Identification 

#2005.00466) to provide labor compliance consulting services for all Proposal project sponsors and 

relevant projects.  The provided services are itemized in detail in the Introduction to the CABY 

Program. 

 

Deliverables: 

 Adherence to requirements of Labor Code Compliance Program including, but not 

limited to: review of certified payroll records, site monitoring, receipt of 

claims/complaints by workers, investigation of irregularities or claims, post-compliant 

audits (if necessary), reporting to DWR via the CABY monthly status reports, and any 

required withholding of contract payments. 

 

Task 3:  Reporting  

The tasks for this budget category will include all activities necessary to support quarterly reporting, 

monthly invoicing and associated status reports, quarterly status reporting to the Nevada City 

Council (as project applicant) and the CABY IRWMP-RWMG, and submittal of the final report.  These 

activities will include: tracking of the specific status of each project task, documentation of task status 

in an easy-to-understand and track format, creation of quarterly financial reports for the project 

(including percent complete of project activities), and preparation of all necessary reports (including 

the final report) per the format stipulated in the DWR Grant Agreement. 

 

Deliverables:  

 Submission of quarterly, annual, and final reports as specified in the Grant Agreement.  
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 Submission of quarterly reports to Nevada City and to the CABY-RWMG to enable 

their tracking of project status. 

 

Budget Category (b):  Land Purchase/Easement  
No land purchase or easement confirmation is needed for this project as the improvements will occur 

within the existing easements and rights-of-way. 

 

Budget Category (c):  Planning/Design/Engineering/Environmental Documentation  

Task 4:  Purchase Necessary Equipment and Train City Staff 

The City has already evaluated available leak detection equipment and determined the specifications, 

performance criteria, and brand of equipment which will meet its needs (Exhibit 1).   

Task 4.1  Purchase appropriate leak detection equipment 

Nevada City has established procedures and protocols for advertising, opening, and evaluating 

bids for large-scale purchases.  These policies and procedures will be used to identify the 

company selected to for equipment purchase. 

Pre-purchase activities include, but are not limited to: developing technical specifications to 

support publication of the bid materials, a pre-bid meeting to respond to bidder questions (as 

required), review of submitted materials for completeness, and award of the contract in 

accordance with the applicable Public Contract Codes. 

 

Deliverables: 

 Advertisement for bids. 

 Notes from the pre-bid meeting (if appropriate). 

 Records indicating bid evaluation process. 

 Board meeting notes with contract award records.  

 

Task 4.2  Provide technical training and in-field training on targeted zones within the City 

Once the equipment is purchased, the manufacturer will provide direct training to City staff to 

ensure accurate calibration, use, and documentation of results.  The training program will also 

include in-field activities which will be targeted in the zones of the city which are known (due to 

metered data and extrapolation) to be experiencing undetected leaks.  Leaks detected during this 

training period will be mapped and prioritized using the criteria developed in Task 5, below.  

Following this initial training period, staff will implement a detection and repair sequence based 

on the Leak Detection and Repair Program, as described in Task 5 below. 

 

Deliverables:  

 Leak detection equipment purchased. 

 City staff trained in use of equipment. 

 Preliminary leak detection in targeted zone of city (as part of City staff training 

activities), with mapping of identified leaks. 

 

Task 5:  Develop Leak Prevention, Detection, and Repair Program 



Nevada City Leak Detection Program                                                 6 

 

The program will include three primary components: prevention, detection, and repair. 

Concurrent with the purchase and training on the leak detection equipment, the City will engage in 

the preparation of a Leak Detection, Prevention, and Repair Program. The initial component of the 

program will be developed using the principles and materials provided by the American Water 

Works Association (AWWA), particularly the download and use of their AWWA Water Audit 

Software v.4.0 and the AWA publication “Water Audits and Loss Control Programs.”  The use of 

these two resources, in conjunction with the purchased leak detection equipment, will enable the City 

to significantly increase the sophistication and performance of its leak prevention, detection, and 

subsequent prioritized repair activities.  

 

Task 5.1:  Leak Prevention and Detection 

The program will include the following components/considerations: industrial and commercial 

leak detection and system efficiency requirements, annual distribution system evaluation and 

leakage total calculations, a general water loss control action plan, strategies for accelerated 

repair of high-priority leaks, development of criteria for leak prioritization,  and evaluation of 

techniques and methodologies to support proactive leak management (both through detection 

and through such strategies as pressure management and component analysis). 

 

A description of the software and publication are included as Exhibit 2; however, a brief 

overview of the two resources is provided below: 

Software Capabilities, as stated by AWA: “Although the software is not intended to 

provide a full and detailed water audit, it allows utilities to quickly compile a preliminary 

audit in a standardized and transparent manner.  The software includes ten worksheets in 

Microsoft Excel spreadsheet file.  Most of the data is entered on the second worksheet, 

which prompts the user to enter standard water supply information such as supplied 

water volume, customer consumption, distribution system attributes, and loss quantities.  

Because many utilities don't typically tabulate all this data, the software allows the user to 

enter either known or estimated values, then calculates a variety of performance 

indicators useful for comparisons among utilities... [the software also] includes a "data 

grading" capability, which provides a basic validation of results... the grading is based 

upon a scale of 100, and this score can be used as a basic validation for the audit... The 

auditor can determine the status of the utility’s data quality by reviewing the Loss Control 

Planning Worksheet, which provides planning guidance to the water utility.  Utilities 

with a lower composite grading can focus program efforts on data collection and 

validation until their overall data quality becomes more reliable. An additional new 

function is a priority listing of the most important three variables to target to improve the 

validity of the water audit data.” 

 

Water Audits and Loss Control Programs (M36), third edition provides:  

 Step-by-step procedures to conduct a water audit that assesses the efficiency of the water 

distribution system and water accounting practices; 

 Worksheets and sample calculations for each step of the water audit;  
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 Specific techniques to identify, measure, and verify all water consumption and loss;  

 Techniques to identify and control apparent losses in metering and billing operations, and 

recover missed revenues;  

 Steps to implement a leakage and pressure management program to control real losses, 

conserve water, and contain costs;  

 Planning steps to assemble the proper resources, information, and equipment to launch a 

sustained accountability and loss-control program;  

 Approaches for setting short-term and long-term goals and measure return on investment; and  

 Considerations for small water systems. 

A critical factor in a leak detection and repair program will be the need for accurate, detailed 

records that are consistent over time and easy to analyze.  Generally, the water system program 

will emphasize keeping three sets of records: 1) monthly reports on unaccounted-for water; 2) 

leak repair report forms; and 3) updated maps of the distribution system showing the location, 

type, and class of each leak. 

 

Utilizing the extensive professional experience of City staff, the additional materials from 

AWWA, and the support of leak detection experts from within the CABY primary water agencies 

(particularly PCWA and EID, the City will develop an integrated strategy for operational 

strategies within the system to reduce overall water loss as well as leaks, timelines and protocols 

for proactive detection of leaks, a geographic strategy for conducting leak detection and 

mapping, ongoing evaluation of the benefits or repair over replacement, and the development of 

specific criteria to prioritize repair of detected leaks, to maximize the limited repair resources of 

the City. 

 

Task 5.2:  Leak Repair 

Because the City does not currently have the capacity to detect underground leaks or a program 

to prioritize leaks as they are discovered, there is not a current list of leak repair locations.  

Instead, this project would provide a fixed, “not-to-exceed” fund to the City for use in repairing 

detected and prioritized leaks.  The priority ranking of detected leaks for repair would follow a 

prescribed sequence of tasks to ensure that the highest priority leaks are repaired first and that 

each and every leak repair effort is fully documented and the costs associated are allocated on a 

site-specific basis. 

 

The process and forms, as well as the tracking process to support an accountable and 

documented leak repair program, will be finalized as the initial task of program development.  

The systems, procedures, and practices associated with the leak repair portion of the program 

have already been prepared in draft form and will be finalized once the leak prioritization 

process and materials are completed.  These materials include: leak detection report form, 

prioritized leak repair strategy (including procedures for preparing site-specific drawings or 

specifications, procedures for notifying contractor and initiating repair (identification of location, 

severity and characteristics of leak, and methods to refine repair strategies based on field 

observations and actual leak characteristics), process and forms for Notice to Proceed Work 
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Order, construction administration requirements, invoicing and cost accounting protocols, and 

systems, etc. 

 

Deliverables:  

 Leak Detection and Repair Program with criteria for prioritizing leaks and a 

prioritization of leaks identified during preliminary detection efforts. 

 List of prioritized leaks for repair. 

 Developed strategy for leak prevention and options for system management to reduce 

water loss due to leaks. 

 Map of identified leaks. 

 Leak repair strategy, both proactive and reactive, using Leak Detection and Repair 

Program Priorities. 

 

Task 6:  Develop Specifications and Procedures for Leak Repair Activities 

The City currently uses design specifications and drawings prepared by Nevada Irrigation District to 

support its system repair and upgrade activities.  This strategy will continue.  However, the City will 

prepare a manual that is specific to leak detection and will utilize this manual to guide solicitations of 

bids for repair activities.  A consulting engineer will assist the City is updating and augmenting the 

available NID specifications to ensure that the majority of repair activities will be able to use existing 

drawings and specifications, thereby increasing the rapidity of response to individual leaks.  The 

specifications will be prepared based on the detailed experience of the City’s engineer as to the likely 

types of leaks that will be encountered during repair activities. 

 

Deliverables:  

 Manual of specifications for use in implementing the leak repair program. 

 

Environmental Documentation  

It is anticipated that the project will involve minor modifications to existing facilities which meets the 

CEQA requirements for a categorical exemption.  

 

Permitting  

No permits are required to implement the leak detection program in Nevada City. 

 

Budget Category (d):  Construction/Implementation  

Task 7:  Pre-Construction Contracting - Request for Proposal through Notice to Proceed 

The City has established procedures and protocols for advertising, opening, and evaluating bids for 

construction services, as well as for awarding and developing contracts with construction companies.  

These policies and procedures will be used to identify the construction company which will complete 

the leak repairs.  It is anticipated that the City may advertise for and contract with a contractor who 

will be “on call” to the City and who will respond to leaks as they are prioritized by the City, if 

Department of Public Works staff are not available for the project.  This approach will greatly 
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expedite the repair response time as it will not require a separate bid process for each leak repair 

effort. 

 

Pre-construction activities include, but are not limited to: developing technical specifications to 

support publication of the bid materials, a pre-bid meeting to respond to contractor questions (as 

required), review of submitted materials for completeness and qualifications/ experience, and award 

of the contract in accordance with the applicable Public Contract Codes.  

Deliverables: 

 Advertisement for bids. 

 Notes from the pre-bid contractors meeting (if appropriate). 

 Records indicating bid evaluation process. 

 Board meeting notes with contract award records.  

 

Task 8:  Mobilization and Site Preparation  

Mobilization and site preparation will vary from leak to leak but will generally consist of designating 

and preparing (as necessary) a staging area, removing pavement and excavating sufficient material to 

uncover and confirm leak dimensions and characteristics, finalization of repair specifications, 

determining any traffic control requirements. 

 

Deliverables: 

 Prepared repair site. 

 Identified method of repair for each individual repair effort. 

 

Task 9:  Project Construction - Repair of High Priority Detected Leaks 

As stated above, the City does not yet have the capacity to identify locations of leaks, nor do they 

currently have a prioritized list of leaks.  The activities in Tasks 4 and 5, above, will result in the 

identification, mapping, and prioritization of leaks, in addition to the development of materials 

necessary to support an engineered response to leak repairs, while Task 6 will develop all of the 

administrative support systems necessary to manage a “not-to-exceed” construction process such as 

the leak repair program.  The project will result in the repair of an as yet unknown number, but fully 

documented and accounted for set of leaks within the City service area.  All repairs will be 

accomplished using the established standards and specifications already in use by Nevada City.  The 

City has determined that in many instances, due to the age of many of the system lines and fittings, 

complete replacement rather than repair is often the most cost efficient option.  In situations where 

replacement is the most effective and cost efficient option, line or main replacement will be 

accomplished to existing City standards and specifications. Each repaired leak will have a 

documentation report substantiating the leak location, a prioritization evaluation to determine the 

sequence of leak repair, a negotiated work order, a fully documented cost expenditure report (time, 

materials) and a Notice of Repaired Leak certification (signed by both the contractor and the City 

engineer). 
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Deliverables: 

 A record of all leaks detected, including location, date located, approximate size of leak, 

and where it is in the priority for repair. 

 Data detailing the cost/benefit analysis and ratio for each leak. 

 Leak repair report template. 

 Repair of high priority detected leaks. 

 A leak repair report for every leak repaired.  

 Spreadsheet listing all leaks repaired, including date, cost, and type of repair. 

 

Task 10:  Performance Testing and Demobilization  

Performance testing and demobilization activities will involve testing of system pressure and running 

bacteriological testing of the installed line, return of the staging areas to pre-project conditions, 

removal of all excavated pipe and materials, and removal of any street/traffic management signage or 

materials.   

Deliverables: 

 Constructed infrastructure improvements. 

 Monitor post-installation system performance, including results from bacteriological 

and system pressure tests. 

 “As-built” construction drawings, specifications, and documentation. 

 Updated GIS system database. 

 Post-project Demobilization Inspection Report (prior to final contractor payment). 

 

Budget Category (e):  Environmental Compliance/Mitigation/Enhancement  
Environmental Compliance 

This project is anticipated to be categorically exempt, and therefore will not require associated 

environmental compliance or mitigation measures to be implemented.  Because Nevada City cannot 

know for sure the leaks that will be discovered in the system, if any environmental compliance is found 

to be necessary for leak repair, it will be completed at that time. 

 

Budget Category (f):  Construction Administration  

Task 11: Direct Construction Administration  

Senior City staff will serve as construction managers for the process, as they have for similar projects 

successfully completed by the City.  Supervision activities will include: on-site observations and 

inspections, inspection of materials prior to installation, conducting construction progress meetings as 

required, review of project status (percent complete versus percent spent), and in-field problem 

solving during construction in response to unexpected field or system conditions. 

 

Deliverables: 

 Schedule of values, meeting minutes, inspection reports, 11- month warranty 

inspection report. 
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Budget Category (g):  Other 

Task 12:  Develop and Maintain CABY Project-specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have access to 

updated and thorough information about the implementation and characteristics of the project.  Every 

CABY project implemented will be integrated into the CABY website through the creation of a 

project-specific webpage.  Project plans, specifications, progress photographs, reports, status updates, 

and other similar materials will be posted or linked to this webpage. The webpages will be designed 

and brought online (activated within the first month after contract agreement). The page will be 

updated monthly. 

  

Deliverables: 

 Project webpage hosted on CABY website, updated with all current project 

information. 

 

Task 13:  Data Management 

The goal of this task is to ensure that all data gathered and developed as a result of the project is made 

available to state databases as well as CABY members and the interested public using data 

management and monitoring deliverables that are consistent with the IRWM Plan Standards and 

Guidance (as stipulated in the August 2010 IRWM Guidelines, page 20).  In this case, the appropriate 

approach is identified in the CABY Planning Grant submittal which will direct the IRWMP data 

collection efforts, regardless of whether the planning grant is funded or not. Data will be made 

available to all CABY members and the general public through the existing CABY SWIM Database. 

Material will be uploaded as it becomes available, however most of the data will be posted upon 

completion of the primary project activities. The CABY technical committee will evaluate project-

related data to determine its appropriateness for upload to relevant state databases. 

 

Deliverables:  

 Development, activation, and maintenance of project-specific webpage within the 

CABY website (as stipulated by the CABY Planning Grant Application submittal 

9/28/10, pages 69–72, developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 Post-project information through the existing CABY SWIM Database (as stipulated by 

the CABY Planning Grant Application submittal 9/28/10, pages 69-72, developed in 

response to the IRWM Program Data Management Guidelines/August 2010, pages 22 

and 56-57). 

 Submittal of project-specific data to the CABY Technical Advisory Committee tasked 

with screening project-specific data for submittal to and inclusion in state databases (as 

stipulated by the CABY Planning Grant Application submittal 9/28/10, pages 69-72, 

developed in response to the IRWM Program Data Management Guidelines/August 

2010, pages 22 and 56-57). 
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Task 14: Compile Electronic GIS Database of Water System Infrastructure  

This task will involve a review of existing data, drawings and maps and consolidating and organizing 

the existing data as needed.  GIS equipment will be purchased that is compatible with existing 

Nevada City Autocad files so it can be converted to ArcView and vice-versa, as needed.  This task will 

also collect GPS data of basic water system infrastructure such as distribution lines and water 

treatment facility using ArcPad software. Data will be manipulated and digitized to create a 

comprehensive database of the existing infrastructure.  The database/maps will be field-verified and 

updated, as necessary.  

 

Deliverables:  

 Final list of technical needs and requirements for system leak detection. 

 System specs and RFP. 

 Equipment purchase contract. 

 Staff training records and meeting notes. 

 

 

Budget Category (h):  Construction /Implementation Contingency 
A 15 percent standard contingency is included in the budget and it is calculated based on industry 

norms.  
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NEVADA CITY 

Leak Detection Program 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

EXHIBITS 
 
1. Leak detection equipment information 

 

2. AWWA Water Audit Software details 

 

3. Annual Leak Detection and Repair Project Summary Form 

 

4. Hand-held GPS product description 

 

5. ArcView description



Nevada City Leak Detection Program                                                 14 

 

 

Exhibit 1 
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Exhibit 2 
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Year:

Agency: Placer County Water Agency

Report Prepared By:

LEAK DETECTION SURVEY

Total Number of Days Leak Surveys Were Conducted:

First Survey Date: Last Survey Date:

Number of Suspected Leaks: Number of Pinpointed Leaks:

Survey Time: Hours

Pinpointing Time: Hours

Total number of visible leaks reported from other sources (not discovered during leak detection survey)

LEAK REPAIR SUMMARY

First leak repair made: Last leak repair made:

Number of Repairs Number of Repairs Total Number of 

Needing Excavation: Not Needing Excavation: Repaired Leaks:

Total Water Losses Total Water Losses from Total Water

From Excavated Leaks: gpm       Non-Excavated Leaks: gpm Losses: gpm

Total

Repair Costs

Materials Materials Materials $0.00

Labor Labor Labor $0.00

Equipment Equipment Equipment $0.00

Other Other Other $0.00

Subtotal $0.00 Subtotal $0.00 Total $0.00

Repair Costs Repair Costs

ANNUAL LEAK DETECTION AND REPAIR PROJECT SUMMARY

Excavated Leak Nonexcavated Leak

 

Exhibit 3 
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Exhibit 4 
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ArcView is geographic information system (GIS) software for visualizing, managing, creating, and 

analyzing geographic data. Using ArcView, you can understand the geographic context of your data, 
allowing you to see relationships and identify patterns in new ways. 

With ArcView, you can 

 Author maps and interact with your data by generating reports and charts and printing and embedding 

your maps in other documents and applications.  

 Save time using map templates to create consistent style in your maps.  

 Build process models, scripts, and workflows to visualize and analyze your data.  

 Read, import, and manage more than 70 different data types and formats including demographics, 
facilities, CAD drawings, imagery, Web services, multimedia, and metadata.  

 Communicate more efficiently by printing, publishing, and sharing your GIS data and dynamic content 
with others.  

 Use tools such as Find, Identify, Measure, and Hyperlink to discover information not available when 

working with static paper maps.  

 Make better decisions and solve problems faster. 

 

ArcPad is mobile field mapping and data collection software designed for GIS professionals. It includes advanced 

GIS and GPS capabilities for capturing, editing, and displaying geographic information quickly and efficiently. 
Critical data can be checked in and out of a multi-user or personal geodatabase and shared across your 
organization. 

ArcPad is part of an enterprise GIS solution and integrates directly with ArcGIS Desktop and ArcGIS Server. 

With ArcPad, You Can 

 Perform reliable field data collection and inspection projects.  

 Share enterprise data for rapid decision making.  

 Integrate external GPS, range finders, and digital cameras.  

 Increase the accuracy and validity of your GIS database.  

 Improve the productivity of your field staff. 
 

SYSTEM REQUIREMENTS 

ArcPad is supported on the following platforms: 

Mobile Devices 

 Windows Mobile 5.0  

 Windows Mobile 6.0  

 Windows Mobile 6.1  

 Windows Mobile 6.5  

PC Intel 

 Windows Vista  

 Windows XP  

 Windows 7  

 

Exhibit 5 
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NEVADA CITY 

Installation of Water Meters on City Facilities 
Infrastructure Reliability, Conservation, and Efficiency Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERVIEW 
Nevada City became fully metered in 1979.  However, at the time of meter installation, the focus 

was on residential and commercial meters.  Meters were never installed on several of the City 

facilities and City-owned properties.  These currently unmetered locations include: 

 Pioneer Park:  425 Nimrod Street 

 Calanan Park:  200 Broad Street 

 City Hall:  317 Broad Street 

 Firehouse 1:  214 Main Street 

 Firehouse 2:  422 Broad Street 

 Assay Office:  130 & 132 Main Street  

 Robinson Plaza: 130 Main Street 

◊ (Includes public bathrooms) 

 Corporation Yard:  255 Boulder Street 

 Old Corporation Yard:  775 Zion Street  

◊ (Includes a building rented to a plumbing supply company) 

 Commercial Street Parking Lot:  412 Commercial Street  

◊ (Includes a building rented to community organization, public bathrooms, and 

landscaping) 

 

The City has procured the meters , but has not had the resources to install them on the 

aforementioned properties.  Through the Nevada City Integrated Water Shortage Contingency, 

Drought Preparedness, and Comprehensive Water Conservation Planning Program, a variety of 

conservation opportunities will be developed with respect to water consumption, irrigation 
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efficiency, and other similar means that the City will want to implement.  The City will then be 

able to monitor the effectiveness of the installed improvements and/or strategies. 

 



NC Installation of Water Meters                                             3 

 

WORK PLAN TASKS 

Budget Category (a):  Direct Project Administration Costs  

Task 1:  Administration and Management 

The objective of this task is to keep the project on time and within budget, keep all 

participants informed of project progress and status of deliverables, establish and maintain 

reliable and accurate billing and recordkeeping, ensure that all requirements of the 

agreement with the DWR are met, and generally ensure smooth project implementation. The 

tasks for this budget category will comprise all non-construction project administration 

activities performed by Nevada City and CABY staff throughout the duration of the project 

and will include: development and completion of contractual paperwork, maintenance and 

reporting of expense documentation, oversight of project scheduling and contract/agreement 

compliance, preparation of monthly invoices, and completion of the final invoice. 

Deliverables:  

 Preparation of invoices and other deliverables as required.  

 Accurate and accessible records 

 

Task 2:  Labor Compliance Program  

The City will enter into a contract with North Valley Labor Compliance Services 

(Identification #2005.00466) to provide labor compliance consulting services for all Proposal 

project sponsors and relevant projects.  The provided services are itemized in detail in the 

Introduction to the CABY Program. 

Deliverables: 

 Adherence to requirements of Labor Code Compliance Program including, but 

not limited to: review of certified payroll records, site monitoring, receipt of 

claims/complaints by workers, investigation of irregularities or claims, post-

compliant audits (if necessary), reporting to DWR via the CABY monthly 

status reports, and any required withholding of contract payments. 

 

Task 3:  Reporting  

The tasks for this budget category will include all activities necessary to support quarterly 

reporting, monthly invoicing and associated status reports, quarterly status reporting to the 

Nevada City Council (as project applicant) and the CABY IRWMP-RWMG, and submittal of 

the final report.  These activities will include: tracking of the specific status of each project 

task, documentation of task status in an easy-to-understand and track format, creation of 

quarterly financial reports for the project (including percent complete of project activities), 

and preparation of all necessary reports (including the final report) per the format stipulated 

in the DWR Grant Agreement. 

Deliverables:  

 Submission of quarterly, annual, and final reports as specified in the Grant 

Agreement.  

 Submission of quarterly reports to Nevada City and to the CABY-RWMG to 

enable their tracking of project status. 
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Budget Category (b):  Land Purchase/Easement  
The project does not require the purchase of land or the negotiation of an easement. 

 

Budget Category (c):  Planning/Design/Engineering/Environmental 

Documentation  

Task 4:  Develop Meter Installation Plan 

Prior to meter installation, the City engineers will consider the existing water distribution 

system facility locations to confirm the suitability of the previously identified meter 

installation site. Based on this final evaluation, the metering sites will be confirmed and a 

pre-installation meter plan will be prepared by staff to direct installation activities.  

 

Deliverables:  

 City facilities evaluated. 

 Evaluate current water distribution systems and appropriate meter locations at 

City facilities. 

 

Environmental Documentation  

No environmental documentation is necessary for this project. 

 

Permitting  

No permits are required to implement the placement of meters on City facilities program. 

 

Budget Category (d):  Construction/Implementation  

Task 5: Pre-Construction Contracting - Request for Proposal through Notice to Proceed  

City staff has determined that there will be no need to contract out installation of the meters. 

However, the same materials that would otherwise be used for t this task will be developed 

internally for use as a template to guide installation.  

 

Deliverables: 

 Advertisement for bids; pre-bid contractors meeting; evaluation of bids; award 

contract; and final negotiated contract.  

 

Task 6:  Mobilization and Site Preparation  

City staff has the necessary equipment and expertise to install the available meters. However, 

they have not had sufficient funds to support this relatively simple process. In each case, the 

location for meter installation has already been identified and flagged. Therefore, site 

preparation will simply consist of exposing the pipe where the meter is to be installed.  

Deliverables: 

 Preparation of each individual meter location  

Task 7:  Project Construction -- Installation 

City staff has installed meters in the past, and has determined that connecting the meter 

to the distribution line requires a standard level of effort.  
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Deliverables: 

 Installation of 10 water meters 

 

Task 8:  Performance Testing and Demobilization  

City staff will return the construction area to pre-project conditions. The meter locations 

were specifically selected to ensure minimal site disturbance. Therefore, demobilization 

will occur concurrently with the completion of construction.  

 

Deliverables: 

 Post-construction performance testing . 

 “As-built” construction drawings, specifications, and documentation. 

 Updated GIS system database. 

 Post-project Demobilization Inspection Report (prior to final contractor 

payment). 

 

Budget Category (e):  Environmental Compliance/Mitigation/Enhancement  
N/A 

 

Budget Category (f): Construction Administration  

Task 9:  Direct Construction Administration  

The City expects to expend four hours in construction administration to support installation 

of the water meters.  

 

Deliverables: 

 Management oversight during installation of meters 

 

Budget Category (g):  Other 

Task 10:  Develop and Maintain CABY Project-specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have 

access to updated and thorough information about the implementation and characteristics of 

the project.  Every CABY project implemented will be integrated into the CABY website 

through the creation of a project-specific webpage.  Project plans, specifications, progress 

photographs, reports, status updates, and other similar materials will be posted or linked to 

this webpage. The webpages will be designed and brought online (activated within the first 

month after contract agreement). The page will be updated monthly. 

  

Deliverables: 

 Project webpage hosted on CABY website, updated with all current project 

information. 
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Task 11:  Data Management 

The goal of this task is to ensure that all data gathered and developed as a result of the 

project is made available to state databases as well as CABY members and the interested 

public using data management and monitoring deliverables that are consistent with the 

IRWM Plan Standards and Guidance (as stipulated in the August 2010 IRWM Guidelines, 

page 20).  In this case, the appropriate approach is identified in the CABY Planning Grant 

submittal which will direct the IRWMP data collection efforts, regardless of whether the 

planning grant is funded or not. Data will be made available to all CABY members and the 

general public through the existing CABY SWIM Database. Material will be uploaded as it 

becomes available, however most of the data will be posted upon completion of the primary 

project activities. The CABY technical committee will evaluate project-related data to 

determine its appropriateness for upload to relevant state databases. 

 

Deliverables:  

 Development, activation, and maintenance of project-specific webpage within 

the CABY website (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69–72, developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 

 Post-project information through the existing CABY SWIM Database (as 

stipulated by the CABY Planning Grant Application submittal 9/28/10, pages 

69-72, developed in response to the IRWM Program Data Management 

Guidelines/August 2010, pages 22 and 56-57). 

 Submittal of project-specific data to the CABY Technical Advisory Committee 

tasked with screening project-specific data for submittal to and inclusion in 

state databases (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69-72, developed in response to the IRWM Program 

Data Management Guidelines/August 2010, pages 22 and 56-57). 
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Nevada City 

Integrated Water Shortage Contingency, Drought Preparedness, and 

Comprehensive Water Conservation Planning Program 

 

 
 

As discussed in the introduction 

and sponsor description, Nevada 

City is a small community in 

Nevada County with aging 

infrastructure dating from the gold 

rush.  This infrastructure, in many 

cases, is functionally obsolete. 

 

Integrated Water Shortage 

Contingency and Conservation 

Planning 

Residents of the Sierra Nevada 

generally depend on surface water 

from the watersheds of the mountain range for their water supply.  Typically, precipitation in 

the form of snow is the primary source of water, as the Sierra snowpack serves as natural 

storage for most of the region’s annual precipitation.  The Sierra watersheds experience wide 

variations in annual precipitation and therefore in annual water supply.  The region has 

experienced significant droughts in the past and climate change predictions indicate a potential 

for wide variability in the future.  Population growth in the region will serve to amplify the 

severity of drought impacts.  Without careful planning, small, rural, and disadvantaged water 

purveyors will be unable to respond to future precipitation variability.  

 

Strategic use of conservation can help extend the value and life of infrastructure assets used in 

water supply (and wastewater treatment), while also extending the beneficial investment of 

public and ratepayer funds.  Small and disadvantaged water systems can benefit from efficiency 

and conservation as well as larger systems.  In fact, the potential for eliminating, downsizing, or 

postponing capital improvement projects through strategic supply and demand management 

may be more important for smaller systems given their unique financial and capacity 

constraints.  At the same time, small systems’ ability to devote resources to conservation and 

efficiency planning may be limited.  The demand management component of this project is 

essential for allowing Nevada City the flexibility necessary to deal with realities of climate 

change and water supply constraints. 

 

The Integrated Water Shortage Contingency and Conservation Plan components include:  

1) preparation of water shortage action plans with prioritized actions and clear implementation 

strategies, 2) integrating water shortage preparedness with capital improvement planning, and 

3) enhancing customer conservation options and behavior.  It is the goal of the project 

management team that the planning activities will be nested, and seek to provide Nevada City 
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with the capacity to use adaptive management strategies for future water-year scenarios.  That 

is, the Customer Water Use Efficiency Plan, wherein customers work with water agency staff 

and the project management team to identify best practices to emphasize in the community into 

the future, will feed priorities into the Water Shortage Contingency Plan.  The Water Shortage 

Contingency Plan, wherein City priorities for managing water scarcity from climate- or 

infrastructure-induced shortages are identified and described, will feed into the Capital 

Improvement Plan (CIP).  The CIP is the document that will examine the multi-year, higher-cost 

projects for water supply management. 

 

The integrated nature of these plans emphasize conservation, customer involvement, reducing 

vulnerability to climate change, and providing clear and prioritized steps to mitigate the 

impacts of drought.  Successful conservation efforts can also curb peak system demand, 

deferring the need for construction of new treatment, storage, and conveyance facilities, as well 

as reducing energy costs and usage and wastewater infrastructure demands, allowing districts 

to focus on replacement or rehabilitation of older existing infrastructure.  System mapping 

represents an essential precursor to integrating this Water Shortage Contingency Plan with the 

Capital Improvement Plan (see below).  Mapping is further discussed in the Leak Detection 

work plan for Nevada City. 

 

Water Shortage Contingency Plan 

In 2007, El Dorado County Water Agency (EDCWA) facilitated the coordinated preparation of 

drought action plans for the several water agencies within their service area, including Grizzly 

Flats Community Services District (GFCSD).  In Phase I, the drought action plans evaluated the 

needs and objectives of each agency, reviewed the drought history over the last hundred years, 

projected future climate change vulnerabilities, and assessed future water supply and demand 

scenarios.  In Phase II, and using stakeholder input, a drought plan based on the Phase I 

activities was developed.  The drought plan included drought indicators and trigger levels, 

drought response, drought impact avoidance measures, and specific activities associated with 

plan implementation. Because this action plan was prepared with a specific focus on a small, 

rural, and relatively low-income community, the methodology, approach, and plan are relevant 

to similar jurisdictions across the CABY region.  The 2006 Grizzly Flats CSD Drought Action 

Plan will serve as a model and template for the preparation of a similar action plan for Nevada 

City.  In addition, PCWA has also prepared a drought response plan for its service area, of 

which Alta and Colfax are a part.  The methodologies and approaches used by PCWA that 

would augment the breadth, depth, or quality of the Nevada City Water Shortage Contingency 

Plan (Plan) will be integrated as appropriate.  

 

The Plan is intended to address multiple objectives:  

1. Defining a common understanding of drought susceptibility, monitoring, 

communication, response, and opportunities for drought avoidance; 

2. Informing future drought planning through consideration of most recent water demand 

projections, water conservation efforts, diverse public outreach, and the potential 

impacts of climate change; 

3. Defining drought indicators and trigger levels that declare droughts accurately and pro-

actively; 
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4. Defining water demand curtailments that can reasonably be accomplished in drought 

conditions, are financially sustainable, administratively appropriate, and user-friendly, 

which will perform equitably for all customers and stakeholders; and 

5. Providing a framework for drought plan implementation that focuses continuing efforts 

on activities that will monitor for the onset of drought, minimize drought impact on 

customers, and implement projects and other measures to reduce the need to declare 

drought. 

 

During the preparation of the Grizzly Flats CSD Drought Action Plan, extensive interaction 

with El Dorado Irrigation District (EID), a larger water utility in the same area, served to ensure 

that future system needs and water supply availability was thoroughly examined.  Similarly, 

NID provides water to both Nevada City and Washington County Water District through an 

extensive network of raw and treated water delivery systems.  For this reason, NID will be an 

important participant in the development of the water shortage contingency plans.  See 

Attachment A for a sample table of contents and set of drought recommendations from the 

Grizzly Flat CSD Drought Action Plan. 

 

Capital Improvement Plan 

Nevada City currently has a very short-term, limited Capital Improvement Plan (CIP).  It has 

limited capability to develop and update a future CIP due to insufficient organizational 

capacity.  One of the collateral benefits of the CABY outreach process was the development by 

Nevada City of a list of all of the projects contained in the infrastructure efficiency component 

of the work plan (above).  This helped in identifying the need for creating an expanded City 

CIP, refined in the context of the Water Shortage Contingency Plan.  Augmenting the traditional 

CIP strategy of addressing improvements as they relate to efficiency and system aging, with 

anticipation of future water shortage-related system impacts, will enable Nevada City to 

proactively plan for dry water years.  As a result of the Phase I needs assessment and 

evaluation, Nevada City will develop its CIP to include specific elements aimed at creating 

maximum flexibility during periods of low water availability.  This may result in the 

identification of conservation-related infrastructure or updating/upgrading existing 

infrastructure to accommodate periods of low flow.  

 

Annual updates to Nevada City’s CIP will occur with staff input, and based on the success of 

this project. 

 

Customer Water Use Efficiency Initiative  

Though it is not an Urban Water District, the Nevada City Council has determined that meeting 

the 20%x2020 goals, as well as those articulated in AB 1420 (demand management measures 

corresponding with the Best Management Practices (BMPs) in the CUWCC) is a desirable and 

appropriate goal for the City, within its fiscal constraints.  To achieve this goal, the City has 

determined that the preparation of a Water Use Efficiency Plan is a critical activity.  The 

Customer Water Use Efficiency Initiative (Initiative) will include public outreach, education and 

workshop activities, distribution of retrofit kits, and preparation of an action plan to guide 

implementation of ongoing conservation activities. 
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Public Outreach  

The Capital Improvement Plans (above) will focus on creating a nexus between 

conservation, drought response, and infrastructure planning.  The Conservation Plans 

will focus on demand management by reducing water consumption through education 

and outreach in the local communities.  The California Urban Water Conservation 

Council (CUWCC) foundational Best Management Practices (BMPs), while designed for 

implementation by urban water providers, provide reasonable targets for smaller 

jurisdictions based on their individual context and resources.  The goal of this program 

would be to reduce water consumption on a per capita basis through the provision of 

information shared with the public to encourage the conservation of the shared resource 

as a habit, as well as in response to identified drought stages (as defined in the drought 

action plan above).  Effective conservation outreach efforts focus on bridging the gap 

between thought and action to induce adoption of new behaviors.  The American Water 

Works Association has produced an excellent Water Conservation Communications Guide 

to help water agencies in communicating the conservation message with customers.  It is 

available online:  

(http://www.awwa.org/Resources/Waterwiser.cfm?ItemNumber=55474&navItemNumb

er=55644), along with print resources for mailing information, news article writing, and 

examples of other successful programs around the nation (AWWA, 2010). See Exhibit 1.  

 

This task will include, at a minimum, the dispersal of print materials in customer bills, 

available at grocery stores and other high-traffic community gathering places, and the 

production and dispersal of at least two news releases on the Nevada City water 

conservation effort. 

 

 Education and Workshop Activities 

A series of workshops will be provided to the customers of Nevada City.  These 

workshops will include topics such as irrigation efficiency, options for water 

conservation in the home, and the proper maintenance and installation of distributed 

plumbing fixtures.  Options such as turf removal, car and driveway washing 

disincentives, use of smart irrigation controllers, and general options for conservation 

will all be considered as part of the local outreach.  The AWWA has developed an 

extensive set of materials in support of conservation.  These materials, in the Water 

Conservation Communication Guide (AWWA, 2010), will be used in support of a concerted 

outreach campaign. 

 

NID has delivered irrigation efficiency workshops throughout their service area since 

2008.  These materials will be refined to respond to the needs of the Nevada City service 

area and customers.  The goal of this consumer outreach is to measurably reduce 

summer irrigation water use and year-round residential water consumption through a 

series of at least three irrigation and indoor water use efficiency workshops, as well as 

the offering of lectures, customer-focused Board meetings, and the involvement of 

customers in planning water use efficiency activities.   

 

http://www.awwa.org/Resources/Waterwiser.cfm?ItemNumber=55474&navItemNumber=55644
http://www.awwa.org/Resources/Waterwiser.cfm?ItemNumber=55474&navItemNumber=55644
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 Distribution of Retrofit Kits 

Within the Nevada City service area, over 90 percent of the residences are more than 50 

years old.  Given the nature of the community, upgrades to original plumbing fixtures 

usually occur only upon actual failure as opposed to ongoing fixture malfunction (e.g., 

drips and leaks).  There are current State and national standards for plumbing fixtures 

that result in increased water savings when compared to older fixtures, even when 

applied/installed in older homes.  Water agencies throughout the state often have the 

dispersal of “retrofit kits” as a component of their water conservation education/ 

outreach efforts.  This is even a component of the CUWCC’s Best Management Practices 

(for more information, see the CUWCC website, programmatic BMP 3 [residential]:  

http://www.cuwcc.org/mou/bmp3-residential.aspx).  Nevada City has not done this type 

of outreach, and therefore has a large capacity for indoor residential water conservation.  

The table below shows what items will be included in a retrofit kit, and what savings are 

associated with those items. 

 
Table 1: Retrofit Kit items and savings estimates. 

Conservation Measure 
Savings Effect 

(gallons per day 

per household) 

Low-flow showerheads 5.8 

Information regarding how to displace toilet reservoir water 4.2 

Faucet aerators (2-3) 1.5 

Toilet leak detection tablets 7.8 
* Information taken from Chesnutt, T.W. et al, 1996 

 

A side benefit of these water conservation fixtures is that their installation and use also 

results in corresponding energy savings from decreased water treatment, conveyance, 

and heating (Osann and Young, 1998). 

 

The management team for this project will work with Nevada City to develop the 

specific methods for kit and information distribution.  Best methods will be identified in 

collaboration with the community through the Public Outreach Program. 

 

Water Use Efficiency Implementation Plan 

The goal of this plan is to provide demand-based strategies, methods, and options and 

City policies and practices for ongoing and durable conservation.  The project team will 

be working with the City Council and the customer base to identify the desired water 

conservation strategies most appropriate for Nevada City to implement over time.   

 

The successes of the activities described above (i.e., public outreach, workshops and 

education efforts, and the distribution of retrofit kits), will be tracked as they are 

implemented.  The observed and quantified outcomes of these efforts will be integrated 

with water conservation methods and strategies selected by the City Council and 

customer base in Nevada City for inclusion in the Water Use Efficiency Implementation 

Plan.  The product of this work effort will be a concise, readily implementable 

http://www.cuwcc.org/mou/bmp3-residential.aspx
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description of appropriate policies and implementation actions.  The implementation 

actions will be provided in a format that supports easy, low-cost, and reliable 

implementation. 
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Drought 

Action 

Plan 

Capital 

Improvement 

Plan 
Customer 

Conservation 
Organizational 

Audit Comment 

Nevada City X X X  

Nevada City currently has no formal drought 

response policies or plan.  Existing CIP addresses 

ongoing infrastructure improvement, but does not 

consider drought preparedness. No formal customer 

conservation, education, or fixture program currently 

exists.  

WCWD X X X X 

No drought action planning has been undertaken.  

The District does not currently have a CIP.  No formal 

customer conservation, education, or fixture program 

currently exists. Evaluation of the sustainability and 

long-term viability of the District to provide adequate 

service to Washington residents is required. 

Evaluation will include possible rate structures, 

revised financial management policies, assessment of 

operational status of system infrastructure, evaluation 

of administrative and management systems, etc.  

Grizzly Flats  X X  

The Grizzly Flats Drought Action Plan will serve as a 

model for Nevada City and WCWD.  No additional 

planning is required.  Existing CIP addresses ongoing 

infrastructure improvement, but does not consider 

drought preparedness.   No formal customer 

conservation, education, or fixture program currently 

exists. 

Alta and 

Colfax 
  X  

PCWA has included Alta and Colfax in their long-

term drought preparedness planning, so no 

additional planning is required. Likewise, PCWA has 

integrated CIP and drought response planning. 

However, no formal customer conservation and 

education programs currently exist. 
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Nevada City 

Integrated Drought and Conservation Planning Project 
 

 

Budget Category (a):  Direct Project Administration Costs 

Task 1:  Administration and Management 

The goal of this task is to keep the project on-time and on-budget, keep all staff members and 

project participants informed of the billing procedure and timeline, and generally ensure 

smooth project implementation.  Administrative tasks will include monthly billings to DWR, 

gathering appropriate documentation and support materials as required by DWR invoicing 

procedures, monitoring percent spent versus percent complete for each project task, and 

ensuring compliance with other requirements identified in the grant agreement.  

Deliverables:  

 Preparation of invoices and other deliverables, as required  

 

Task 2:  Labor Compliance Program  

Because there is no construction activity associated with this project, there is no requirement 

for a Labor Compliance Program. 

 

Task 3:  Reporting  

In order to track the project’s implementation and achievement of performance measures, 

reports will be prepared to provide DWR with details regarding the project’s progress.  The 

content and schedule for these reports will be identified and agreed upon with DWR through 

the grant agreement.  The information compiled as part of the monthly invoice process will 

be consolidated and augmented as necessary during preparation of the quarterly reports. 

The final report for this project will be prepared based on the administrative record and the 

deliverables identified below.  The final report will also include any components identified in 

the grant agreement.  

Deliverables:  

 Quarterly and final reports  

 

Budget Category (b):  Land Purchase/Easement 

 

This category is not applicable to this project. 

 

Budget Category (c):  Planning/Design/Engineering/Environmental 

Documentation 
 

Because of the nature of this project, tasks implementing this project are listed under Budget 

Category (g): Other Costs, to maintain the programmatic integrity of budget and timeline. 

 

Environmental Documentation  

No environmental documentation is required for this project. 
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Permitting  

No permits are required to implement this project.  

Budget Category (d):  Construction/Implementation 
 

Budget Category (e):  Environmental Compliance/Mitigation/Enhancement 
This category is not applicable to this project. 

 

Budget Category (f):  Construction Administration 
Because the project will not result in construction activities, there is no need for construction 

administration. 

 

Budget Category (g):  Other Costs 
A key component of the CABY strategy in outreach to rural and disadvantaged communities 

has been the provision of technical assistance and capacity building to each project sponsor.  

The goal of this assistance is to ensure that each of the project sponsors has a developed 

capacity to plan for chronic water shortages; to integrate water shortage contingency priorities 

into their long-term infrastructure planning; to provide customer-based conservation, and 

outreach and education, all resulting in measurable conservation outcomes.  The tasks have 

intentionally been developed to progressively identify and refine an integrated, long-term 

water conservation and water shortage contingency planning capacity. 

 

Task 4:  Water Shortage Response Feasibility Study and Action Plan 

The goal of this task is to gather all necessary data, perform all necessary analysis, gather and 

integrate public input, and develop preliminary policy language to support preparation of a 

drought action plan.  This task will include evaluation of drought history, calculation of 

future climate change scenarios, identification of water supply and demand, development of 

drought management policy, and preliminary identification of drought indicators, trigger 

levels, response, and impact-avoidance options.  The tasks will also include public 

information and outreach and inter-agency drought coordination.  

Deliverables: 

 Drought history documented. 

 Climate change scenarios. 

 Future water supply and demand calculations. 

 Identification of drought stages including indicators, trigger levels, and 

response actions. 

 Drought impact-avoidance options identified. 

 Public involvement. 

 Inter-agency coordination. 

 Preliminary policy development. 

 Draft drought action plan. 
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Task 5:  Integrated Capital Improvement Plan  

The goal of this task is to integrate the outcomes of the drought action plan into short- and 

long-term infrastructure planning.  The tasks involved in preparing this element include 

refinement of the current CIP, identification of specific infrastructure and operational 

requirements resulting from the Water Shortage Contingency Plan including infrastructure 

components as described in the work plan introduction, identification of preliminary costs 

and phasing associated with each identified improvement.  

Deliverables: 

 Draft CIP 

 

Task 6:  Integrated Customer Water Use Efficiency Initiative 

Nevada City has determined that meeting the 20%x2020 goals, as well as those articulated in 

AB 1420 (demand management measures corresponding with the Best Management Practices 

(BMPs) in the CUWCC) is a desirable and appropriate goal for the District within the fiscal 

constraints of the City.  To achieve this goal, the City has determined that the preparation of 

a Water Use Efficiency Plan is a critical activity.  The Customer Water Use Efficiency 

Initiative (Initiative) will include public outreach, education and workshop activities, 

distribution of retrofit kits, and preparation of an action plan to guide implementation of 

ongoing conservation activities. 

Task 6.1:  Public Outreach 

The goal of this task is to create a meaningful avenue of communication between 

Nevada City water customers, the City Council, and project management team.  This 

task will include the handout of printed educational materials, as well as providing a 

venue to receive public comments and questions.  Because the Nevada City community 

is so small, it is possible to conduct “town hall” style meeting events in key locations 

throughout the City.  The focus of these meetings will be to provide a conceptual 

understanding of the various project components, to gather opinions and insights from 

City customers, to form an advisory committee to assist in completing the various plans 

and recommendations, and to provide a venue for big-picture water conservation and 

system operation strategies. 

Deliverables: 

 Handouts and printed materials. 

 Two community “town hall” style meetings. 

 Memoranda summarizing public questions and input. 

Task 6.2:  Education and Workshop Activities 

This task is aimed at developing the customer conservation program components 

including the educational workshops and the water conserving fixture program.  The 

goal of this task will be to deliver a series of workshops addressing irrigation efficiency 

and opportunities for residential water conservation.  

Deliverables: 

 Workshop agendas, materials, scheduling, logistics, and advertising materials. 

 Post-workshop surveys. 

 Three water conservation workshops. 
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Task 6.3:  Distribution of Retrofit Kits  

The goal of this task is to distribute retrofit kits, which will include: low-flow 

showerheads, toilet leak tablets, two or three faucet aerators, and information on how to 

displace toilet reservoir water.  The management team for this project will work with 

Nevada City to develop the specific methods for kit and information distribution.  Best 

methods will be identified in collaboration with the community through the Public 

Outreach Program. 

Deliverables: 

 3000 plumbing fixture retrofit kits purchased and distributed (one for each 

residence plus extra for larger homes). 

Task 6.4:  Comprehensive Drought Action Plan 

The goal of this plan is to provide demand-based strategies, methods, and options and 

City policies and practices for ongoing and durable conservation.  The project team will 

be working with the City Council and the customer base to identify the desired water 

conservation strategies most appropriate for Nevada City to implement over time. 

Deliverables: 

 Draft Water Use Efficiency Implementation Plan. 

 Town hall meeting to discuss the Plan with notes summarizing meeting 

outcome. 

 Final Water Use Efficiency Implementation Plan, including a specific process 

for implementing the Water Use Efficiency Implementation Plan. 

 
Task 7: Develop and Maintain CABY Project-Specific Webpage 

The goal of this task is to ensure that all CABY members and members of the public have access 

to updated and thorough information about the implementation and characteristics of the 

project.  Every CABY project implemented will be integrated into the CABY website through 

the creation of a project-specific webpage.  Project plans, specifications, progress photographs, 

reports, status update and other similar materials will be posted or linked to this webpage.   

Deliverables: 

 Project webpage hosted on CABY website, updated with all current project 

information. 
 

Task 8: Data Management 

The goal of this task is to ensure that all data gathered and developed as a result of the project 

is made available to state data bases as well as CABY members and the interested public 

using Data Management and Monitoring Deliverables that are consistent with the IRWM 

Plan Standards and Guidance (as stipulated in the August 2010 IRWM Guidelines, page  20).  

IN this case the appropriate approach is identified in the CABY Planning Grant submittal 

which will direct the IRWMP data collection efforts, regardless of whether the planning grant 

is funded or not.  
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Deliverables:  

 Development, activation and maintenance of project-specific web page within 

the CABY website (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69 – 72, developed in response to the IRWM Program 

Guidelines/August 2010, pages 22 and 56-57) 

 Post project information through the existing CABY SWIM Database (as 

stipulated by the CABY Planning Grant Application submittal 9/28/10, pages 

69 - 72, developed in response to the IRWM Program Guidelines/August 2010, 

pages 22 and 56-57) 

 Submittal of project-specific data to the CABY Technical Advisory Committee 

tasked with screening project-specific data for submittal to and inclusion in 

state databases (as stipulated by the CABY Planning Grant Application 

submittal 9/28/10, pages 69 - 72, developed in response to the IRWM Program 

Guidelines/August 2010, pages 22 and 56 - 57) 
 

Budget Category (h):  Construction /Implementation Contingency 
This budget category is not applicable to this project.  
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Attachment A 
 

Sample Drought Plan Implementation Actions and Table of Contents taken from Grizzly Flats 

CSD Drought Action Plan. 

 

This will serve as the basis for the WCWD Water Shortage Contingency Plan. 

 

Ongoing Drought Plan Implementation Actions 

Ongoing Drought Plan implementation actions will be completed both during periods of non-

drought and drought periods.  These activities can be characterized as proactive actions that 

prepare for drought through monitoring, public outreach, and resource management practices. 

 

Policy and Regulation 

1. Review and update Drought Plan every five years or as needed based on new gauge 

data, new supply, operational changes, or change in expected water demand. 

2. Continue water loss management procedures (leak identification). 

3. Enforce Prohibition of Wasted Water (see Appendix F). 

4. Continue conservation policies and water-efficient plumbing codes. 

5. Review and refine rate stabilization policy relating to drought impacts every five years. 

6. Understand and comply with legal and regulatory requirements for drought 

management. 

 

Monitoring 

1. Monitor trigger plan quarterly to assess drought status: 

 Check GFCSD storage reservoir levels at the end of July; 

 If storage is less than 22 acre-feet, enter a Stage 1 drought; 

 If the reservoir levels are below 20 acre-feet, enter Stage 2 drought; 

 If the levels at the end of July or August are below 12 acre-feet, go directly into a 

Stage 3 drought; 

 For every subsequent month keep the August drought stage through November 

unless storage levels rise above 12 acre-feet; and 

 If the reservoir levels are above 12 acre-feet in August then reduce the drought 

stage by one stage each month until no drought is called. 

2. Monitor system demands. 

3. Install and monitor additional stream gauges (solicit USGS and DWR for support). 

 

Public Outreach 

1.  Develop and maintain drought awareness and public education materials, tools, and 

protocol. 

 

Resource Management 

1. Pursue drought impact avoidance activities: 

 Existing well; 

 Reduce leakage in existing reservoir; and 

 Off-stream storage alternative 
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2. Pursue study of underground flows on Big Canyon diversion; investigate the feasibility 

of the installation of a drought curtain. 

3. Maintain interagency coordination annually as shown in Figure 1.  Figure 1 depicts the 

type and frequency of interagency coordination activities that will be pursued by the 

Drought Interagency Coordination Committee (DICC). 

4. Confirm and maintain commitment of Drought Advisory Committee (DAC) members as 

shown in Figure 2.  Figure 2 depicts the suggested interagency organizational structure. 

5. Consider establishing trucking contracts for water hauling (annually). 

6. Pursue land trade for off-stream storage reservoir site. 

7. Establish procedure by which residents within GFCSD on wells apply for emergency 

relief. 
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SAMPLE DROUGHT ACTION PLAN 

Table of Contents 
 

Ongoing Drought Plan Implementation Actions 

Drought Stage 1 Actions  

Drought Stage 2 Actions  

Drought Stage 3 Actions 

1.  INTRODUCTION 

1.1  Plan Need and Objectives 

1.2  El Dorado County Drought Planning Overview 

1.3  Drought History 

1.4  Climate Change 

1.5  GFCSD Water Supply and Demand  

1.5.1 Water Supplies  

1.5.2 Water Demands 

1.6  GFCSD Drought Management Policy 

1.6.1 Existing GFCSD Policy and Procedures 

1.6.2 Regulatory Guidance  

1.6.3 Water Supply Reliability Status 

1.7  Stakeholder Involvement 

1.8  Drought Plan Approach  

1.9  Drought Plan Content  

2.  DROUGHT PLAN DEVELOPMENT  

2.1  Drought Stages 

2.2  Drought Indicators and Trigger Levels 

2.2.1  No Plan/Current Plan 

2.2.2  Experimental Trigger Plan  

2.2.3  Supply Remaining Index Trigger Plan  

2.2.4  Trigger Plan Selection 

2.3  Drought Response 

2.3.1  Stage Zero - Normal Conditions and Ongoing Conservation  

2.3.2  Stage 1 - Introductory 

2.3.3  Stage 2 - Voluntary Reductions  

2.3.4  Stage 3 - Mandatory Rationing  

2.4  Drought Impact Avoidance  

3.  DROUGHT PLAN IMPLEMENTATION 

3.1  Public Information and Outreach  

3.2  Interagency Drought Coordination 

3.3  Reconciliation with Existing GFCSD Policy  

3.4  Initial Actions 

3.5  Ongoing Actions  

3.6  Drought Stage 1 Actions 

3.7  Drought Stage 2 Actions 

3.8  Drought Stage 3 Actions 
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Nevada City 

Integrated Water Shortage Contingency, Drought Preparedness, and 

Comprehensive Water Conservation Planning Program 

 

EXHIBITS 

1. Examples of AWWA and EPA resources available to Nevada City 
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