CHAPTER 5
SYSTEM IMPROVEMENTS

GENERAL

The following improvement plan of the District's water systems is based on meeting present and anticipated future requirements for adequate domestic and commercial service.  The design basis of future improvements is governed by buildout under the SWRCB 208 Plan and an ultimate annual average occupancy of 78 percent.  The most significant factor which influences the analysis is the criteria to provide fire protection while maintaining a minimum residual pressure of 20 psi at the service connections under peak day conditions.

This chapter presents an analysis of the present system deficiencies and recommends corrective improvements.  The following topics are discussed and evaluated for the design standards as presented in Chapter 2:

1. Future Supply Requirements

2. Adjacent Water Systems 

3. System Interconnection

4. Storage

5. Distribution System Hydraulic Analysis
Kings Beach System
Carnelian Bay System
Dollar Cove System

6. Valves and Hydrants

7. Metering

8. Telemetry and Automation

9. Operations

10. Preventive Maintenance

11. Urban Water Management Plan

12. Administration

13. Priorities

FUTURE SUPPLY REQUIREMENTS

The District's water sources must be able to supply a quantity of water equal to the peak day's demand.  The higher instantaneous flow rates for fire suppression and peak hour requirements must be met by storage.  The peak day's demand is estimated to be the product of the average day demand at 208 Buildout times the appropriate peaking factors.  A range of values must be utilized to account for uncertainties in the actual location of 208 allowed development.

The three systems that the District owns and operates are independent, have no inter-connections and could not be easily connected even with the acquisition of intervening water systems.  The systems will therefore be considered separately to meet the supply requirements.

DOLLAR COVE

The ultimate peak day demand for Dollar Cove is estimated to be between 230 gpm and 240  gpm. A large North Tahoe Public Utility District owned parcel within this service area may place additional demands on water to this system.  An allowance of 50 gpm for use on this property results in the need for an ultimate reliable source capacity of between 280 gpm and 290 gpm.   The District has jointly developed a well source within the Tahoe City Public Utility District.  With a contract for supply, including the jointly developed well and other TCPUD sources, the NTPUD has a reliable source capacity of 250 gpm.

The existing lake source is inactive and an air-gap cross connection in place so that in the event of an emergency the 240 gpm lake source could be activated.  A minimum level of supply from the Fulton Water Company may be available, but is inadequate to meet the demands of the Dollar Cove water system.

CARNELIAN BAY

The ultimate peak day demand for the Carnelian Bay system is estimated to be between 285 gpm and 470 gpm, a variation indicative of potential development within the service area.  The sole water supply for this system is a well.

The well has experienced four breakdowns since 1981 causing a loss of source to the system.  An interconnection has been established with the Agate Bay Water Company.   The interconnection is an emergency source at best since the source and storage of the Agate Bay system cannot support the increased level of demand. The unreliability of the source and the unsuitability of the adjoining system as a back-up make an alternate source a necessity for this system.  Previously the need for an additional source, other than for the purpose of having a backup source, was contingent on additional development in the upper system zones.  The present well has a reliable output of 200 gpm. The priority of constructing a new well may no longer be delayed since the system currently operates near its existing capacity.

KINGS BEACH

The combined Kings Beach/Tahoe Vista water system requires an ultimate reliable peak day supply estimated between 2,300 gpm and 3,000 gpm. 

The result of system changes, source development and pump replacements is a current supply capability of approximately 2,300 gpm.  This figure does not constitute a reliable or uninterruptable source.  It does meet the current demands, but additional quantity and reliability of sources is necessary.

Failure of either source serving the Kings Beach/Tahoe Vista municipal area during a period of above average usage would result in water outages and create a significant threat to public health and safety.  An interconnection with the Incline Village General Improvement District is available which is incapable of providing sufficient volume to make up such a shortfall.

The District must either establish a combination of sources which, when any one source is out of service the remaining sources, are capable of meeting the peak day demand, or construct individual source facilities with adequate redundancies to prevent loss of production.  

The Board received a staff presentation in 1998 that looked at the various supply options under consideration.  The options included a new well, supply of water from Incline Village General Improvement District and increased development of the National Avenue lake intake source.  Because all alternatives required some degree of continued usage of Lake Tahoe, the District focused its efforts on developing Lake Tahoe for both the quantity needed to supply the main system.  Kennedy/Jenks Consultants prepared a water treatment alternative study.  Kennedy/Jenks was directed to plan on a reliable capacity at the National Avenue Lake intake of 2,450 gallons per minute.  

A table of alternatives and their respective costs at National Avenue is presented in Table 5-1.

TABLE 5-1
REQUIRED SOURCE CAPACITY (gpm)



CAPITAL

ALTERNATIVE
CAPACITY
COST





Ultraviolet System
2 X 2450 gpm units
$953,400

Ozone System
1550 gpm
$2,885,000

Granular Media Filtration
2 X 785 gpm units 
$3,640,000

Micro Filtration System
3 X 520 gpm units
$6,019,000

Ultra Filtration System 
3 X 520 gpm units
$6,100,000

TABLE 5-2
TOTAL ANNUAL COST COMPARISON


O& M COST
LIFE-CYCLE COST

ALTERNATIVE
$/year
$/1,000 gal





Ultraviolet System
$75,500
$0.37

Ozone System
$215,000
$0.93

Granular Media Filtration
$308,000
$1.26

Micro Filtration System
$326,000
$1.67

Ultra Filtration System 
$322,000
$1.67

This plan assumes that the Ultraviolet system will be selected.  The other alternatives involve so great an increase in the required funding that a specialized study beyond the scope of this plan would be required to analyze the actions necessary to meet the District’s water quantity and quality objectives.

ADJACENT WATER SYSTEMS

The three systems operated by the District are physically separated by other water systems which are independently owned and operated.  Acquisition of the adjacent systems has been considered in the past.  These systems are the Agate Bay Water Company, Fulton Water Company, and Caledonia Circle Mutual Water Company/Link-Ford Water Company.

For water systems of the size and type operated by the District, the ability to interconnect with adjacent District operated systems to provide an emergency or supplemental supply would be advantageous.  However, due to the District's systems' physical locations, temporary connections are made with adjacent private systems to provide emergency supplies.  The adjacent private systems do not have sufficient capacity to supply the District's systems for any length of time, and are severely stressed by this practice.

The District is currently planning to undertake a capital improvements program to upgrade the existing facilities to meet standards set forth in this report.  Completion of the improvement projects will reduce the need to rely on adjacent systems for emergency support.

At this time, the District has no plans to acquire any of the adjacent water systems.  However, this has been proposed in the past as a means of resolving certain supply and operational problems in the various systems.  Because of the financial obligations involved in the improvement program, the District is reluctant to enter into an agreement to acquire another system that imposes a negative cash flow or otherwise reduces the District's financial position.  Any acquisition proposal should evaluate the economic feasibility and net public benefits of a combined system.  Proposals should include:

1.
Water system inventory.

2.
Evaluation of physical condition and remaining life of the system components.

3.
Financial analysis including most recent audit (information presented in Chapter 6).

4.
Estimated costs for improvements needed to bring the water system up to meet the standards established herein for the District's three existing water systems.

5.
Estimated system value and proposed purchase price.

SYSTEM INTERCONNECTION

The physical separation of the NTPUD’s water systems results in each system developing, operating and maintaining its own supply and storage facilities.  Excess source capacity is necessary to met reliability standards.  Each system must maintain the same minimum fire storage.  The District must budget to not only operate the facilities, but must also address the capital replacement of each of these facilities.  

Interconnection of the three water systems would result in lower capital investment. Source capacity at one site could be used as backup capacity to other sources.  For example a second well within the Carnelian system would provide enough capacity to supply Dollar Cove and provide a backup to the Kings Beach system, thereby lowering the treatment capacity required to be developed at the National Avenue lake intake.

Excess storage capacity in the Carnelian system could provide the needed storage to the Kings Beach system as well as backup to the Dollar Cove system.

System interconnection involves considerably more than the construction of a pipeline between the systems.  For the purpose of this plan only the pipeline construction has been reviewed.  The following is a brief description of the two projects required to connect the District’s water service areas.

Main to Carnelian Bay System Interconnection:  Install approximately 7,600 feet of 14 inch main on State Highway 28 between Laurel Drive and 5249 North Lake Blvd.  This project will connect the District’s main water system to the Carnelian Bay system with capacity to serve the needs of the Carnelian and Dollar Cove systems from the main system and provide emergency water supply to the main system. Estimated cost: $926,400.

Carnelian Bay to Dollar Cove System Interconnection:  Install approximately 7,300 feet of 14 inch main on State Highway 28 between Watson Creek and  3631 North Lake Blvd.  This project assumes improvements to the Carnelian Bay system and the Dollar Cove system discussed elsewhere in this plan are sized and constructed to the extremity of their respective systems.  Estimated cost: $1,244,600. 

The decision to proceed with a consolidation of water systems should only be made after a more extensive and detailed study is undertaken.  Such a study should analyze the quantity of water to be moved between systems, each system’s characteristics (including system pressure, transmission main locations, and demand curves), alternate transmission main routing, sizing for use by other water systems, and the administrative and regulatory effects of a larger combined system.

STORAGE

The District's storage requirements have been analyzed for present and future demands under 208 Buildout.  Individual storage requirements for each system and pressure zone are presented in Table 5-3.  

Required storage was estimated by two separate methods.  In 1980, Raymond Vail and Associates, (RVA), performed a water supply study for the District. in their report, storage requirements were determined based upon the following formula:

1.33 (Fire Flow Storage Requirements + 15% Peak Day Demand)

Fire flow storage requirements are 240,000 gallons, and the factor 1.33 is included for emergency storage.  Current storage requirements as presented in Table 5-3 were computed with this formula utilizing 1995 maximum water production and service connection data.  Storage requirements for 208 Buildout were also estimated using this formula.

For comparison, the California Administrative Code, Title 22, Waterworks Standards were also used to estimate a range of required storage, the range being the difference between maximum monthly air temperatures of the service area.  Current and buildout storage excess or shortfall is calculated based upon RVA's storage requirement formula.  Use of this formula yielded larger storage requirements for small systems and smaller storage requirements for the larger portions of the system when compared with the waterworks standards.

The three water systems appear to have adequate storage for 208 Buildout with certain qualification.  The Dollar Cove system, which has a 10 percent shortfall in storage for 208 Buildout, is connected to the Tahoe City Public Utility District water system, which has storage, therefore this system’s present storage capacity is considered adequate for both current and 208 Buildout conditions.

Zone 2 in the Kings Beach system has a storage shortfall.  As previously mentioned, the 500,000 gallon tank in Kingswood Estates (Kingswood 500 tank) is not usable as Zone 1 storage because its elevation is below the system's operating hydraulic grade line, and it cannot be used as a part of the Zone 2 storage.  This latter condition could be remedied by the installation of standby power at the booster station located adjacent to the Kingswood 500 tank.  The location of both the Kingswood 500 tank and booster station with the stream environment zone of Griff Creek make the maintenance and improvement of facilities at this site problematic.  It is unlikely that permits could be secured for expansion, modification, or even significant tank maintenance at this site.  Abandonment and removal of the tank and booster station when their service life has expired is recommended.  Restoration of the stream environment zone could be used as leverage to assist permitting a replacement tank to serve Zone 2. 

These are the only recommended improvements regarding District storage facilities at this time.

The District does not have an earthquake preparedness plan.  Earthquakes can have an adverse impact on the District’s tanks.  These tanks hold fire suppression water as well as domestic water that can be used in the event the source of supply is disrupted.  Seismic activity can cause failure of the tank walls or rupture transmission pipelines that connect the tanks to the system.  A study to evaluate the tank’s ability to withstand earthquakes should be undertaken.  Contingency plans to isolate tanks and maintain service should be prepared.

DISTRIBUTION SYSTEM HYDRAULIC ANALYSIS

Hydraulic analyses of the District's three water systems were performed utilizing a network analysis program by the University of Kentucky, KYPipe, Version 3.0, on one of the District's personal computers.  Data collection, implementation of the program, simulation development and output analysis was performed by District staff, which resulted in an invaluable understanding of system operation.  The computer model enabled the District to identify and economically design the required supply, storage, transmission and distribution system improvements that will provide adequate water service under present and future demand conditions.  Before discussing the individual improvements, it is necessary to present the assumptions that went into the development of the model, and the simulations that determined the adequacy of the improvements.

Development of the computer model required several simplifying assumptions since complete, accurate information was not available for each system.  The computer simulates the primary facilities of each system, including the pumps, transmission and major distribution mains and storage.  All looped water lines were included in the model, regardless of size.  However, small dead end mains less than 4 inches in diameter were deleted, except for those which are the sole supply to an area which has a significant demand.  Parallel mains were also combined using appropriate line equivalency sizing to simplify the analysis.

Water flow demands were assigned to each node, (specific locations within the distribution system, usually at pipe junctions), by multiplying the number of dwelling units within the nodal area by the average day, peak month unit water use in gallons per minute.  Since records were available for commercial use, their average demand was assigned to the respective node.

Headloss coefficients, (Hazen-Williams C factors), were specifically assigned to mains when their construction material was known.  For the unknown pipe types, a C factor of 110 was assigned to mains 4 inches and larger, and 100 to mains less than 4 inches in diameter.  These relatively low C factors were used to take into account minor losses from valves and bends, and deterioration from age.  Specific minor loss coefficients were included when accurate as-built and operational information was available which would significantly affect flow patterns.

Pumps were simulated using pump curve data obtained in the field.  Elevations were determined from project as-built information and from Sewer Assessment District topographic maps.  Pressure regulating valves are also included in the model.

General calibration of the model was accomplished by observing pressures at various points throughout the systems and by comparison of hydrant testing records to the model's computed output.  A concentrated effort to precisely calibrate the model by a large scale field operation has not been performed due to manpower constraints.  However, from the information that is available, District staff believes that the output is accurate to within 5 to 10 percent.  Continual fine tuning and updating will be performed as additional system information becomes available.

Several simulations were performed to identify system deficiencies and to evaluate the proposed improvements.  The simulations performed were under maximum day, maximum hour and maximum day plus fire demand conditions, and a simulation to check the adequacy of storage replenishment.  These simulations were performed for each system under three development scenarios: existing facilities at the present level of development, existing facilities at the 208 Buildout level, and existing facilities with incorporation of the proposed improvements at the 208 Buildout level.  These simulations identified mains with excessive velocities, (>5 fps), and headloss, and areas with inadequate residual pressures.  The proposed improvements were evaluated to determine their adequacy for velocity, pressure, transmission and distribution capability.

The proposed improvements are presented with the following qualifications.  The District realizes that individual projects may not completely resolve all of the present system deficiencies.  It is not economically feasible for the District to satisfy the improvement standards by implementing larger, more comprehensive projects.  By phasing the improvements on a prioritized basis, the District will cost effectively upgrade the water systems, providing improved service reliability, water quality and fire protection.  Collectively, the projects will bring the water systems up to the District's standards as established herein.

Kings Beach System

Plate 5-2 presents a hydraulic profile of the existing water facilities under present peak hour demand conditions.  As can be seen, several low pressure areas exist, including the upper area of Zone 1A in Kings Beach and Brockway, and a portion of Zone 1C.  Lake Vista Drive in Zone 2A experiences extremely low pressures due to its proximity to the 120,000 gallon tank.

Overall, the pressures throughout the remainder of the system appear quite reasonable, ranging from 30 to 120 psi.  However, this is very misleading.  Under low to moderate demand conditions, the pressure on Highway 28 is approximately 165 psi.  Pressures of 120 psi have been observed which indicated excessive headlosses throughout the system, a fact verified by analyzing the output from the various computer simulations.  Zone 2 and 3 of this system are relatively new and adequately sized, and do not demonstrate excessive headloss conditions.

Plate 5-3 presents a hydraulic profile of the existing facilities during peak hour conditions under the 208 Buildout scenario.  Headlosses throughout the Zone 1 distribution system are unacceptable, and low pressures are more extreme, posing a potential threat to the public health and safety from unknown cross connections.

From an analysis of the computer generated hydraulic profiles and the known deficiencies within the system, additional improvements will be required to bring the system up to the design standards.

The North Tahoe Fire Protection District adopts ordinances periodically to implement changes to the Uniform Building Code and Uniform Fire Code. The State adopts either verbatim, or with modifications the most current UBC and UFC. State law requires the counties to adopt the California Building Code, Title 24, within 180 days of the state’s adoption.  The local fire districts must adopt the regulation or stand in violation of state law.  This system of code implementation makes it difficult to predict the direction of future requirements. To provide fire flow, mains appropriately sized to meet the 1,000 gpm requirement and additional hydrants are necessary.  Plate 5-4 depicts the location and coverage of the existing hydrants, designed to a outdated standard, and the proposed hydrants which will provide the additional required new coverage.  

Proposed hydrants will be spaced at 500 foot intervals in residential areas and 300 foot intervals in commercial areas in accordance with North Tahoe Fire Protection District standards.  The circles shown refer to the hydrants' area of coverage.  Each proposed project or plan element will include the facilities necessary to implement the fire improvements needed.

Plate 5-5 presents a summary of the recommended improvements to the Kings Beach distribution system.  These improvements are designed to meet the standards as previously stated, and are organized into logical project elements.  Where existing lines are to be replaced, they will be abandoned and all services reconnected to the new mains where at all possible.  This includes abandonment of service lines in backlot easements that are undersized and difficult to maintain.  Projects are presented geographically, beginning at the eastern edge of the system and moving toward the West.  Estimated costs are also presented in the project summary, with a complete derivation of the costs discussed in Chapter 6. This method of presentation is carried out similarly for the remaining two systems.  Following is a brief description of the proposed projects, presented in alphabetical order.

Beaver Transmission Main: Install approximately 2,660 feet of 10 inch main and 40 feet of 6 inch main on Beaver Street to connect to the Brockway North project.  The project will improve transmission facilities to and from the 500,000 gallon tank in Kings Beach to the Brockway area.  Estimated cost: $267,500.

Brockway Vista: Install approximately 880 feet of 6 inch main between Coon and Chipmunk Streets to improve fire protection.  The project will replace several hundred feet of deteriorated, undersized mains in the street and in backlot easements.  Estimated cost: $200,200.

Cutthroat: The project will replace approximately 2,380 feet of 6 inch main between Beaver and Bear Streets which is subject to excessive maintenance.  Estimated cost: $390,500.

Highway 28-Agatam to Brassie: Install approximately 560 feet of 8 inch main on Beach Street, and 2,460 feet of 6 inch main on the north side of Highway 28 between Agatam and Brassie Avenues.  The project will improve fire support and will replace a deteriorated section of 4 inch main that is subject to frequent repair.  Estimated cost: $277,000.

Highway 28-Speedboat West: Install approximately 1,400 feet of 4 inch main on the south side of Highway 28 from Speedboat to the west.  The project will replace 970 feet of deteriorated 2¼ inch diameter main that is subject to frequent repair and is under several structures. The project will provide looped service.  Estimated cost: $165,000.

Highway 28-Tahoe Vista Straight-a-way: Install approximately 580 feet of 8 inch main and 3,460 feet of 6 inch main on the north side of Highway 28, replace a highway crossing with 60 feet of 8 inch main and install 230 feet of main on Estates Drive in Tahoe Vista.  The project will replace an undersized, dead end main and will provide fire protection.  Estimated cost: $566,500.

Kings Run Relocation: Install approximately 415 feet of 8 inch main and 2 inch service pipe.  The project will abandon approximately 850 feet of 8 inch pipe inaccessibly located in a former development, now federally owned open space, and relocate a deteriorated multi-unit service line.  Estimated cost: $52,300

Kingswood Estates : Install approximately 1,400 feet of 8 inch main, and 2,000 feet of 6 inch main.  The project will replace deteriorated steel water pipe subject to frequent repairs on Kingswood, Oxford, and Whitehall Drives.  Estimated cost: $452,000

Lincoln Green: Replace approximately 900 feet of 6 inch main.  The project will replace deteriorated steel water pipe subject to frequent repairs.  Estimated cost: $156,800

Park and Bend: Install approximately 1,450 feet of 6 inch main and 2,710 feet of 4 inch main on Park Lane and Bend Avenue and tie into the proposed transmission main on Beaver Street.  The project will improve fire protection and will replace a deteriorated main and several hundred feet of undersized, dead end mains in backlot easements.  Estimated cost: $366,700.

Plaza Avenue: Install approximately 380 feet of 8 inch main, and 275 feet of 2 inch service line.  This project will replace undersized, deteriorated water pipe, relocate services, and extend fire protection.  Estimated cost: $114,800

Sotoyone:  Relocate approximately 6 services from backlot easements, provide new services from water mains in rights of way fronting the properties, and abandon approximately 300 feet of 1 inch main. Estimated cost: $64,611.50 

Tahoe Marina: Replace approximately 850 feet of 8 inch main, 2,700 feet of 6 inch main, 275 feet of 4 inch main throughout the Tahoe Marina subdivision. The project will replace deteriorated steel mains, improve fire protection and relocated inaccessible water mains to public rights of way.  Estimated cost: $472,100

Wolf and Secline: Install approximately 1,800 feet of 6 inch main between Highway 28 at Griff Creek and Cutthroat Avenue to improve domestic service and fire support.  The project will replace over 1,000 feet of undersized, dead end mains.  Estimated cost: $172,100.

Wolf, Deer, Bear and Coon: Install approximately 1,200 feet of 6 inch main, 300 feet per street, to connect the existing 6 inch mains which terminate at Cutthroat Avenue to the 10 inch main on Speckled.  The project will enhance distribution and fire flows.  Estimated cost: $191,700.

Plate 5-6 presents the hydraulic profile of the existing and proposed facilities during peak hour conditions under 208 Buildout.  As can be seen, low pressure regions and the excessive headlosses within the system have been alleviated.  The proposed improvements cumulatively satisfy the recommended standards under the various computer simulations.

It should be noted that the pressure zone boundaries have been slightly affected, by the creation of a Zone 2C, a pressurized sub zone on Lake Vista Drive.  Plate 5-7 presents the modified pressure zone boundaries.  There are additional areas within the system which would benefit from reduced pressure.  Because of program limitations, the hydraulic profile does not reflect all pressure reductions.  

In the interest of water conservation, longevity of existing service lines, and efficiency of transmission mains, the District will pursue a policy of reducing pressure whenever possible.

Carnelian Bay System

Plate 5-8 presents a hydraulic profile of the existing water facilities under present peak hour demand conditions.  As can be seen, pressures are high throughout the system due to improperly adjusted or malfunctioning pressure regulating valves.  Small mains in Zones 1 and 2 experience high velocities under this demand condition.  Plate 5-9 presents the hydraulic profile of the existing facilities during peak hour conditions under 208 Buildout.  Headlosses are more severe, resulting in a further reduction in pressure.

From an analysis of the computer generated hydraulic profiles and the known system deficiencies, several improvements are required to bring the system up to District standards.  Mains adequately sized to meet the 1,000 gpm fire flow and additional hydrants are necessary.  Plate 5-10 depicts the location and coverage of the existing hydrants, and the proposed hydrants which will provide the required coverage.  As in Kings Beach, hydrant spacing will be 1,000 feet in residential areas and 500 feet in commercial areas.

Plate 5-11 presents a summary of the recommended improvements to the Carnelian Bay distribution system.  Since the upper zones are relatively new and adequately sized for extreme demand conditions, all of the improvements are within the lower zone.  The improvements are designed to satisfy the recommended standards.  Following is a brief description of the proposed projects.

Carnelian Bay Extension West: Install approximately 2,400 feet of 10 inch main on the south side of Highway 28 from the Garwoods Restaurant at 5000 North Lake Boulevard to the system boundary on the west.  The project will provide fire protection where none presently exists, and improve domestic service.  The project will replace 2,400 feet of undersized main which is subject to frequent repair.  Estimated cost: $409,600.
NOTE: The line size under this proposal may be increased to 14" in anticipation of the Carnelian Bay to Dollar Cove System Interconnection addressed elsewhere in this plan.

Carnelian Bay West: Install approximately 2,760 feet of 6 inch main, and 410 feet of 4 inch main on Tallac, Olive and Center Streets.  The project will provide looped mains for improved domestic service and fire protection, and will replace several thousand feet of undersized, deteriorated mains.  Estimated cost: $315,810.

Plate 5-12 presents the hydraulic profile of the existing and proposed facilities during peak hour conditions under 208 Buildout.  With the improvements, system pressures may be reduced and still provide adequate flows for fire protection.  Plate 5-13 presents the recommended pressure zone boundaries.  The proposed improvements cumulatively satisfy the recommended standards under the various computer simulations.

Dollar Cove System

Plate 5-14 presents the hydraulic profile of the existing water facilities under present peak day plus fire conditions.  This simulation was used because it produced a more critical condition on the system due to the relatively small amount of domestic use.  As can be seen, a low pressure area occurs at the Northwest corner of the system.  Pressures are slightly reduced under the 208 Buildout condition, (shown in Plate 5-15), due to a small increase in use.

Mains adequately sized to meet the 1,000 gpm fire flow requirement with additional hydrants are necessary.  Plate 5-16 depicts the location and coverage of the existing hydrants, and the proposed hydrants that will provide the required coverage. The recommended improvements to the Dollar Cove distribution system are presented in Plate 5-17.  The primary improvement is within the upper area of the system, since the lower area is relatively new and sized to meet extreme demand conditions.  Following is a brief description of the proposed project.

Lake Forest: Install approximately 2,500 feet of 8 inch main on the southwest side of Highway 28 and along the northern District boundary, and 1,510 feet of 4 inch main between the Highway and Old County Road.  The project will provide for looping of mains and improved domestic service and fire support, and will replace several thousand feet of undersized, deteriorated mains.  Estimated cost: $392,689.

Plate 5-18 presents the hydraulic profile of the existing and proposed facilities during peak day plus fire conditions under 208 Buildout.  With the proposed improvements, the system satisfies the recommended standards under the various demand conditions simulated by computer.  There is no recommendation for reducing pressures within this system.

VALVES AND HYDRANTS

An analysis of Insurance Services Office ratings indicate that it is not cost effective for the District to improve hydrant spacing or flow capability beyond that established herein.  To provide cost savings to consumers through lower insurance rates, significant changes to the structure and equipment of the fire protection districts would be required.  Such activities are beyond the jurisdiction of the North Tahoe Public Utility District and beyond the scope of this report.

Installation of valves and hydrants will follow established North Tahoe Public Utility District guidelines.  Valves shall be full sized, AWWA approved, and located on exits of junctions, and at regular intervals on lineal runs to minimize outages during repair.  No maximum valve spacing is proposed.  Spacing will be determined on a project by project basis.  Hydrant spacing will follow the standards previously established for each system.  It is recommended that hydrant isolation valves be installed directly off the main for ease of location.  Flanged tees and valves will be installed for additional thrust restraint.

METERING

In 1985, the District initiated a comprehensive meter replacement program to encourage water and energy conservation, and to recover costs associated with higher water demands from increased occupancy of existing dwellings.  The meters installed are the remote read type, which enable District personnel to read and bill on a monthly basis. The system has proved very successful.  As of January 1999, the District had a total of 3,558 water service accounts.  Of these, 3,050 are individually metered, 504 are served through a cluster meter  (primarily condominium complexes with one meter serving a large block of units), 1 is flat rate, and 3 have paid connection fees but are not in service. Revenues generated from water sales are approximately $335,000 annually. 

The standard meters adopted by the District in 1984 are no longer manufactured or supported by the manufacturer.  The District is in the process of investigating alternative systems to replace existing meter hardware and software.  Sample meters from several manufacturers are being evaluated in the field.  Existing meters will be left in service until they either fail or become unserviceable.  New meters will be installed within the present annual changeout program and its budget.  The District's goal is to achieve a non-proprietary meter reading system that can be easily adapted to newer meter reading equipment.  

TELEMETRY AND AUTOMATION

The present telemetry system consists of transmitting storage tank level over leased telephone lines to the corresponding pump station that feeds that tank.  The primary information which is indicated at the central alarm panel in the District's maintenance building consists of tank level, pump status, high and low level tank alarms and data fail.  The telephone lines have provided satisfactory reliability in the past, however, a significant amount of manpower is utilized annually maintaining the system.

A proposed District telemetry system would consist of radio communications for monitoring and control for both the water and sewer systems.  The sewer system would derive a greater benefit from telemetry due to the number of lift stations operated by the District.  The initial costs of implementation of such a system are high, approximately $485,000 for complete radio telemetry monitoring and control.  The Water Department's share of the cost, based on the ratio of facilities served, would be  $126,000.  The primary benefits to the Water Department of such a system are:

1.
Manpower reduction for system operation and maintenance due to less physical monitoring of facilities and phone line troubleshooting.

2. Reduced operating costs from efficient off-peak pumping through the use of a central microprocessor control system.

3. Computerized data collection and storage, with report capability and maintenance scheduling for more efficient use of limited resources. 

This project is planned to be bid and installed in 2000.

OPERATIONS

To mitigate the negative fiscal impact of renewed breakdown maintenance practices, the following policies should continue to be followed:

1.
Any and all available hours should be expended on a systematic preventive maintenance program.

2.
Continue a policy of replacing sections of pipe rather than placing repair clamps when leak history shows repeated occurrences.

3.
Bury anodes on remaining steel pipe when exposed to limit corrosion and extend service life.

PREVENTIVE MAINTENANCE

The purpose of operating a water system is to provide potable water to customers that meets recognized health standards, is aesthetically pleasing and of sufficient volume to supply domestic and fire protection needs.  A preventive maintenance program is necessary to accomplish these goals in an efficient and cost effective fashion.  Maintaining facilities on a preventive rather than breakdown basis improves system reliability and service life, and reduces overall operation and maintenance costs.  Large scale replacement of mains that have reached or exceeded a cost effective service life will reduce manpower required for repairs, and enable District personnel to establish a preventive maintenance program which will further reduce costs.  Facilities to be maintained under such a program include:

1. 
Lake Intake and Wells

2.
Pumps and Motors

3.
Disinfection Equipment

4.
Electrical Controls

5.
Transmission and Distribution Mains

6.
Valves and Fire Hydrants

7.
Water Meters

8.
Storage Reservoirs

9.
Generators/Standby Power Units

10.
Telemetry

11.
Vehicles and Equipment

Maintenance of these facilities can be scheduled to minimize manpower requirements and water usage.  Estimates of manpower requirements are two men per year to maintain the facilities as prescribed.  A detailed maintenance history should also be kept to assist District staff in decisions relating to additional maintenance, or retirement and replacement of existing facilities.

Establishing a preventive maintenance program is a sound policy that will reduce costs and improve District relations with its customers.

A summary of preventive maintenance procedures/activities is presented as an appendix to this report.

URBAN WATER MANAGEMENT PLAN

California's Urban Water Management Planning Act of 1983 requires utilities serving more than 3,000 customers, and utilities providing more than 3,000 acre-feet of water per year to prepare a water management plan to promote conservation and efficient water use.  The North Tahoe Public Utility District complied with this requirement by entering into a Memorandum of Understanding with the California Urban Water Conservation Council (CUWCC), an industry association established to self-administer the provisions of the 1983 Planning Act.  The Council established voluntary compliance programs.  The Council reports to the State Department of Water Resources (DWR) on an annual basis.  This report constitutes compliance with the law, and avoids enforcement action by the State.

This Master Water Plan is intended to satisfy the requirement for an Urban Water Management Plan, (UWMP).  Readers interested in the UWMP information will find those subjects presented in other sections of this report as follows: historical and projected water use data and the reliability of the water supply is discussed in Chapter IV, and a summary of the District's current Water Conservation Plan is presented in the Appendix . Due to the high quality and low cost of water supplied from Lake Tahoe, a major water conservation effort beyond that already established by the District is not cost effective.

ADMINISTRATION

Implementation of any District policy is dependent on the rules and regulations of the District expressed as ordinances.

These ordinances provide for conditions of service, metering, billing, disconnection of service, fire service, backflow and cross connection prevention, interference with and extension of water service facilities, and water conservation. The governing ordinance of the Water Department has been revised or amended from time to time, with the intent of improving equitable distribution of rates, adjusting construction materials or practices to current practice, addressing legal or building code changes, or eliminate outdated provisions. The provisions of the ordinances are consistent with those adopted by other districts and municipalities with the following exceptions.

The rate schedule currently in effect provides a residential use of 7,500 gallons per month at the base rate with a charge for each additional 1,000 gallons.  Approximately 80 percent of the water revenues are derived from customers whose water use is less than the allowable and who pay the base rate.  While lowering this base usage would generate additional revenue, the District prefers increases in the base rate as a fund source in order to distribute the system costs to full-time and part-time residents equally.  Proposed service charge adjustments are based on this distribution.  Studies of water usage patterns based on metered consumption should continue for possible future policy adjustments.

The District Board of Directors set reserve level goals subsequent to the 1987 Plan.  The District’s emergency capital replacement reserve goal is ten percent (10%) of the capital investment.  The annual operating reserve was set at 5% of the annual operating budget.  The purpose of the operating reserve is to minimize economic declines and satisfy bond covenants.  The emergency capital reserve is usually set at an amount needed to replace particularly vulnerable facilities and equipment which is not fully insured or the replacement of which would not be practical through conventional debt financing.

In addition to the above, the District should adopt the following policies and practices:

1.
The State of California has adopted a program entitled the Uniform Cost Accounting System.  Upon adoption of this system, the District would be eligible to increase the level of work it performs with its own forces without the legal requirement for competitive bids.  Considering the magnitude of the system deficiencies, the District should investigate and adopt this program, if appropriate, to allow cost effective projects to be accomplished with regular employees.

2.
The impact of rules and regulations should be thoroughly analyzed prior to adoption by the District.  The impact on the consumer, District personnel, revenues and expenditures, and impacts on level of service and District goals should be addressed.  If beneficial, the District should be prepared to enforce its own ordinances.  Reliance on outside agencies has not proven effective.

3.
The District should make a more aggressive public education effort, possibly with quality service as a central theme.  Citizen awareness of positive planning efforts being made to address serious long term problems will draw the community support needed to implement many of the alternatives.  A citizen' advisory group to act as a liaison between the Board and the customers could mean the difference between success and failure of a proposed revenue or capital generating financial issue.  By working with the community, the public will gain a better understanding of the District.  The alternative of waiting for negative publicity when an inevitable problem occurs does not fulfill a goal of efficient dispatch of the District's duties.

4.
The most severe impact of the proposed improvements to the system are economic.  Every detail in implementation must be looked at for cost efficiency.  A policy requiring property owners to relocate their on-premises water service lines when existing mains are abandoned and new mains installed in a different location should be established.  Such a policy lowers the liability of the District, controls the total project scope and cost, and allows the work to be performed by smaller and less costly firms or the owners themselves.  The long term benefits are the ability to expand the amount of work a fixed amount of capital dollars will accomplish and lower the corrective maintenance liability of the District.  Provisions should be included in this policy to address serious hardship cases which allow for payment plans or District backed low interest loans.

5.
Management must enforce a strict adherence to the budget.  After proper planning, the budget can be reviewed by the Board of Directors in relation to the goals and policies, and once adopted, provide the tools necessary to accomplish those goals.  Along with the tools is accountability, which must be maintained from the line worker to the Board level.  Unbudgeted expenses or selection of actions or equipment solely on the basis of immediate cost must be carefully watched and analyzed for long term impacts.

PRIORITIES

To prioritize the recommended improvements, District staff developed a ranking system which takes into account health risk potential, maintenance/repair history, water works standards, fire flow requirements, remaining service life and operational efficiency.  Each of the projects, whether an improvement to supply, storage or distribution was ranked using this system.  A scale of 0 to 100 was developed using various factors to represent the categories as outlined above.  Changing the maximum weighting assigned to each category developed several different project rankings.  It was observed that the resultant rankings were relatively insensitive to the modified weightings.

The final project priority list was developed with the following weighting assigned to the respective category:

1. Health and safety
0 - 37

2. Maintenance/repair history
0 - 30

3. Water works standards
0 - 20

4. Remaining service life
0 - 10

5. Improved operational efficiency
0 - 3

Maintenance/repair history was assigned relatively high weighting because replacement of high maintenance lines would allow redirection of existing labor for preventive maintenance, further reducing operating costs.  Health takes into consideration the potential for contamination or interruption, and safety considers fire flow availability and distance to hydrants.  Water works standards accounts for low pressures, looping and adequate main size, while remaining service life and improved operational efficiency account for the age of the existing facilities and benefits derived from increased efficiency, respectively,

The final priority list as presented in Table 5-4 does not take into consideration special circumstances that might change a project's priority, for example, participation in a joint utility underground project that would provide a unique opportunity to lower unit costs for identified work.  Furthermore, the priority list is divided into storage and supply, and distribution improvements.  Storage and supply projects are potentially grant fundable, whereas improvements to the distribution infrastructure generally require other sources of funding.

TABLE 5-4

WATER SYSTEM CAPITAL IMPROVEMENT PRIORITIES


Source & Storage
Distribution Improvements

1.

SCADA System

2.
National Treatment


3.
Carnelian Well #2


4.

Tahoe Vista Straight-Away

5.
Carnelian Tank Refurb.


6.

Park & Bend

7.

Hwy 28-Agatam - Safeway

8.

Highway 28-Speedboat Wst

9.

Beaver Transmission

10.

Lake Forest No. 3

11.

Carnelian Bay West

12.

Wolf & Secline

13.
New Storage in Kings Beach


14.

Brockway Vista 

15.

Kingswood Estates

16.

Carnelian Bay Extn

17.

Plaza

18.

Kings Run Relocation

19.

Cutthroat

20.

Tahoe Marina

21.

Wolf, Deer, Bear & Coon

22.

Lincoln Green

23.

Fire Extension Lines

24.

Lake Vista Pressure Sys

25.

Carnelian Bay/Main Intertie

26.

Dollar/Carnelian Intertie

Additional improvements not included in the capital improvement priority list, which can be implemented by District personnel, are as follows:

1.
Prepare an emergency action plan for District personnel in the event of a major water system failure or natural disaster.

2.
Adjust pressure regulating valves to reduce overall system pressure.

MWP
Chap 5 - Page 18
2/8/2000


