CHAPTER 4
WATER QUANTITY & QUALITY REQUIREMENTS

TYPES OF WATER USE

The types of water use in the North Tahoe Public Utility District may be categorized as residential, tourist and general commercial.  Of the 3,294 water service accounts with the District as of January 1997, 257 are commercial establishments.  Approximately 40 percent of the 257 are tourist commercial services for multiple unit motels and resorts.  The remaining 60 percent are general commercial services such as restaurants, laundries, shops, etc.  The majority of the commercial establishments are located in the lower zone of the Kings Beach service area, with 23 in the Carnelian Bay service area and none in Dollar Cove.

There is little accurate statistical data available that distinguishes residential and tourist dwellings.  Based upon an analysis of the District's accounting information, approximately 30 percent of the applicable services are for full time residents.  These figures may not take into account rental units that are occupied year-round whose owners live out of the area.

VARIATION IN DEMAND

Due to the nature of the communities that compose the District's water service area, large variations in demand occur from season to season and month to month.  Increases in occupancy and landscape irrigation, especially at the larger condominium complexes, result in increased system demands.  During holiday periods, additional visitors place even greater demands on the distribution system.  The hourly variation in demand on a typical summer day is shown in Plate 4-1.  The curve shown was derived from total District sewer flow data from the Dollar pump station.  Sewer flows were used to approximate the hourly variations since information on the instantaneous rate of water use is unavailable.  This curve obviously does not take into account such consumptive uses as landscape irrigation, however, it is a good representation of the variable rate of water use within the District.

HISTORICAL WATER USE

1984 through 1997 water production data is utilized to evaluate past and present trends of water use within the District's service area.  The selection of 1984 as a starting point for analysis corresponds to the first year in which all water diverted by the District was metered.  One or more of the District’s source quantity were estimated in prior years.

In the following analysis, 1996 production data is used to evaluate present water use trends, such as maximum day and maximum hour use.  To project future requirements, a range of values utilizing the average data is used to minimize the potential inaccuracies of using a single year's data.

Table 4-1 lists the annual water production for the years 1984 through 1996.  Individual system production figures are shown, including the total for the District and the average production over the thirteen-year period.  As can be seen, overall water production has decreased 14 percent since 1985, the highest production year within the analysis period.  This decrease is attributed to operating and maintenance practices, which have reduced water losses.

Plate 4-2 depicts average District water production by month for the years 1984 through 1997.  Table 4-2 lists the 1996 monthly water production by source, in addition to the average and percent of total production.  Peak production occurs during the summer due to the large influx of people vacationing in the basin and landscape irrigation.

Table 4-3 further breaks down 1996 monthly water use by pressure zone.  The Dollar Cove system, although only one pressure zone, is separated into two areas to more accurately reflect the differential water use of the Chinquapin Condominium complex and the Lake Forest #3 subdivision.

The 1996 maximum month water production figures by system are presented in Table 4-4.  Maximum day production figures are taken or estimated from water station daily inspection logs, taking into consideration operating procedures and system characteristics. Within the analysis period the peak demand on all systems, exclusive of leaks, has been either July or August.   Peak hourly rates of use are estimated from representative figures, operating characteristics and studies of similar water systems in the area.

The Carnelian and Dollar Cove water systems have a high ratio of maximum day to average day of maximum month use, 1.78 and 1.73 respectively.  This compares to a ratio of 1.09  for the Kings Beach system.  The Carnelian system has shown a greater maximum day to average day ratio in the past, for instance the ratio was 1.91 in 1995.  The drop appears to be a result of changes in meter accuracy brought about by piping changes in the well building. The source meter installation has been re-engineered for better upstream and downstream hydraulics. 

The observed variation in water use is due to the relative percentage of vacation rental units in each system, which can be occupied to capacity one day and half full the next.  The greater number of full time residents in the Kings Beach system dampens out this effect, resulting in moderate variations in use.

Analysis of all system’s gross water diversion for the analysis period, 1984 through 1997, shows two regimes: the post metering period and increasing water sale period.  The pattern for the first four years was one of decreasing water demand.  This decline in water diversion can be attributed to reduction in water waste by both the customers and within the District’s water conveyance system.  Both sources of reduction can be attributed to the institution of a monthly meter reading program. On the customer side monthly water consumption became known, bills reflected the amount of commodity used, and the customers responded by reducing leakage and optimizing water use.  On the District’s supply side, water lost to leakage was identified in zones within the system by comparing total water delivered to the metered water sales.  The amount of water loss was reduced by an aggressive leak detection and repair program and the replacement of leaking water mains. 

After 1989 the amount of water diversion began to increase, representing the increasing water sale period.  This increase began during a severe drought period when customer awareness of water’s value and the need for conservation of the water resource are presumably at their highest level. The increasing pattern of water demand is the result of three factors: increased customer base, customer acclimatization with the cost of water, and changing lifestyle patterns, including an increase in residential landscaping.

The growth in the customer base is approximately four-tenths of one percent annually (0.4%).  It is assumed that this increase is proportionately reflected in gross water demand. 

Studies in other utilities demonstrate that customer water demand declines for a period of time after metering is instituted.  This is attributed to improved maintenance on the part of homeowners to reduce leaks, which results in direct and identifiable costs.  Also the use of water comes under the customer’s scrutiny and a process of decisions on the benefit of water versus the cost of water results in changing water patterns.  After a period of time customer’s demand begins to increase as new uses are undertaken.  By observation the most significant increase in water demand is new landscaping.   

The District’s total water production has been rising at the rate of 2.0% per annum since 1989 (through 1997). 

Table 4-5 lists the actual capacity of the individual supply sources.  A comparison is presented between these supply sources and the average and estimated maximum daily use.  The maximum daily use is also shown in terms of percent of actual capacity.  At present, all NTPUD systems' supply capacity exceeds peak day demands.

DISTRICT WIDE UNIT WATER USE

The present number of residential dwelling units within the NTPUD, including single and multiple family units, was obtained by adding the number of water connections in the 1983 through 1995 period to the 1982 TRPA records presented in the 1984 State Water Resources Control Board's Draft EIR, Policy for Water Allocation in the Lake Tahoe Basin.  It is assumed that TRPA's figures are accurate for the purpose of this analysis.

To obtain the total number of dwelling units within the District’s water service areas, hotel/motel units, (tourist commercial), are added to the residential units.  The number of tourist commercial units is adjusted from the prior Plan by using the District’s sewer connection data.  Observation indicates that there are fewer tourist commercial units available due to the public purchase of property, and the sewer connection data indicates a reduction in 80 tourist commercial units since 1982.

Residential dwelling units
3,771 

Tourist commercial units
   947 

Total dwelling units
            4,718 

During the period 1983 through 1998, between 418 and 572 million gallons were used annually throughout the District.  Dividing this range by 4,718 dwelling units resulted in an average unit use between 243 and 332 gallons per day (gpd).

Unit water use figures may be more than what is actually supplied to an average dwelling unit.  These figures take into account distribution system leakage and fire protection water.  As in the Draft Water Rights EIR, general commercial use is not separated from the average unit water use since the same residents or tourists who occupy the dwelling units generate most commercial use.  Demands of single day visitors are considered insignificant.

UNIT WATER USE BY PRESSURE ZONE

To further break down unit water use within the District, average unit water use is calculated for each individual pressure zone. District residential dwelling unit figures are used for each system and District records are utilized to separate dwelling units from each system into individual pressure zones. Table 4-6 presents the range of 1984 through 1996 average unit water use per pressure zone.  As previously stated, general commercial water use has not been separated from the total amount of water diverted for use.

Unit water use varies from 106 to 468 gpd throughout the District. Table 4-6 peak unit water use of 631 gallons per day in the Carnelian Zone 1 is attributable to system losses, which have been corrected by line replacements. This value is therefore not considered in the development future water demands. The relatively low use in the upper Kings Beach zones may be explained by the large number of condominiums and vacation homes which are not occupied year-round.  Alternatively, the high unit water use in the Dollar Cove system is due to landscape irrigation within the Chinquapin Condominium complex.  

No attempt has been made to take into consideration the varying occupancy rates in the presentation of this data.

FUTURE WATER REQUIREMENTS

To determine future water use requirements within the NTPUD, several factors must be considered which limit the District's ability to provide water.  Foremost is the allocation of water diverted for use within the Lake Tahoe Basin. A 23,000 acre-feet (AFA) annual allocation for all California water uses in the Lake Tahoe Basin is proposed within the federal Truckee-Carson-Pyramid Lake Water Rights Settlement Act of 1990. The 1990 Act would finally implement an allocation proposed by an Interstate Water Compact dating from the 1960’s.

The California State Water Resources Control Board attempted to implement the water compact in the early 1980’s with the circulation of a Draft EIR on the Policy for Water Allocation in the Lake Tahoe Basin.  An independent analysis of that Draft EIR by the consulting firm of Brown and Caldwell resulted in a different recommended allocation than that proposed by the State Board.  Brown and Caldwell's recommended allocation of 3,920 AFA to Zone A (the area within NTPUD) is assumed to be the quantity that will be adopted in the Final EIR for purposes of this report.  This assumption is based on the negotiations carried out with the State Board personnel through the EIR review period.

Various land development proposals exist within the basin at the present time.  Based on the analyses presented in the State Board's Draft EIR and Brown and Caldwell's study, water rights appear to limit development to the State Board's 208 Buildout Plan.  The basis of the 208 Plan is a land classification system, which limits the potential amount of impervious coverage based upon the erosion potential of the land.  Applicable coverage restrictions are represented through the land classification system, with values ranging from 1 to 7. Lands in the 1 to 3 classifications are considered high hazard lands, with impervious coverage limitations of 1 to 5 percent.  All undeveloped lots classified as 4 to 7 have the potential to be developed, except those unable to meet the 20 to 30 percent coverage limitations.  Due to the political and legal conflicts presently obstructing development within the basin, it must be assumed that development under the 208 Plan is the maximum that will occur over the next 20-year period.  Future improvements to the District's sources, supply, transmission, distribution and storage facilities are hereinafter based upon the 208 development scenario.

In order to estimate the maximum potential development and location thereof within the District, an April 1984 survey was made of the vacant lots within the District's three water systems utilizing TRPA's parcel database.  The number of vacant lots with 50% or greater of their area classified as 4 through 7 on land capability maps was determined for each pressure zone. it should be emphasized that the District made no attempt to individually review each parcel in terms of coverage limitations.  An undetermined number of 25 foot wide lots are included in this summary (primarily in Kings Beach, Zone 1).  It is doubtful that such narrow lots would be granted development permits without some form of consolidation to improve the net ground coverage of individual dwelling units.  It is thereby the intent of the District to present in Table 4-7 a range of potential development from its present level to the potential maximum buildout within each pressure zone.  The sum of the maximum values of the development limits significantly exceeds the 1,002 allowable dwelling units for the entire Zone A under the 208 Plan.  The uncertainty in regard to the location of ultimate development resulted in this method of estimation.  It is recognized that the absolute maximum development within Zone A will be an additional 1,002 dwelling units.

To estimate the maximum potential amount of water required within each pressure zone, the following procedure was employed.  The present and potential number of dwelling units within each zone was multiplied by the respective maximum unit water use as presented in Table 4-6.  This resulted in a conservative estimate of the amount of water required at present and in the future for each pressure zone.  As in the draft EIR, one dwelling unit was allowed for each undeveloped parcel.  Furthermore, the 53 undeveloped tourist commercial parcels, which total approximately 13.5 acres, were assumed to be developable at 20 units per acre, as assumed in the State Board staff's 1979 report, Appendices for the Report on Water Use and Water Rights, Lake Tahoe Basin.

The effect of changing occupancy must also be taken into account.  From the best available information, the 1982 annual average occupancy rate was estimated to be approximately 62 percent, as reported in the Draft EIR.  Using the same assumption as the EIR, that the occupancy rate increases linearly from 56 percent in 1974 to the ultimate occupancy rate of 78 percent in 2002, the 1995 occupancy rate would be approximately 72.5  percent.  An ultimate range of potential water demand under the 208 Plan, including the effect of increased occupancy, is summarized in Table 4-7.  District personnel with a thorough understanding of how the water systems operate and a reasonable idea of where future development is likely to occur can evaluate the needs of individual systems and pressure zones.  By taking into consideration the maximum rates of use as presented in Table 4-4, needed supply, storage, transmission and distribution capacity can be appropriately determined to meet these future flow requirements.

Using 1996 data as the base data for study, the required peak day flow requirements by system were calculated. Taking into account the variation in historical flow data yields differing source requirements. The smaller systems vary considerably between calculaton methods, probably due to annual variations in occupancy and system leaks. The Kings Beach system's flow requirements vary little between methods of calculation.  The following data illustrates the variation in source projections depending on the data used.

System
Required Source

Using 1996 Data
Required Source

Using Historical Trends

Main System
2380 gpm
2300-3000 gpm

Carnelian System
230 gpm
285-470 gpm

Dollar Cove System
330 gpm
230-240 gpm

Reviewing the source of these numbers and trends in demands, this plan recommends that the following source capacities be used for the next ten year period.  

System
Master Water Plan

Recommended Reliable Source Capacities

Main System
2450 gpm

Carnelian System
230 gpm

Dollar Cove System
250 gpm

The Main system has a source capacity of 2,350 gpm but the sources do not meet reliability standards.  Choosing a slightly higher recommended capacity will address recent trends in landscape irrigation that accounts for the largest component in the annual water supply increase.

The Carnelian system source capacity is designed to accommodate projected new connections and projected increases in unit water use when pipeline capacities are improved.

The Dollar Cove system demand is predicted to remain relatively static, however ongoing planning discussions for development of a large parcel could require an increase in capacity.  An allowance for this development is included within the recommended reliable source capacities.

In terms of water rights, the District will require approximately 49 to 64 percent of the 3,920 AFA allocated to Zone A, depending on where the future development takes place.  This is lower than the recommended allocation of 73 to 92 percent in the 1984 State Board's report on water rights.

An additional percentage could be required to cover variations in demand and any potential inaccuracies in estimated occupancy rates and unit water use.  This Water Plan is intended to encompass a 20-year time frame, with periodic updates in the interim.  If an additional allocation of water is required, it will be addressed at that time.

The annual water use may increase from an average of 475 mg to 818.7 mg.  To accommodate the potential 72 percent increase, improvements remain to be made within the system.  In the following chapter, the present system deficiencies are analyzed and improvements that will meet the increased system demands are described.

WATER QUALITY & MONITORING

North Tahoe Public Utility District uses Lake Tahoe, a high quality and reliable water supply, for about 95% of the water it produces.  Continuous disinfection of the surface water sources is the only treatment presently in use.  Even during the drought years of 1976-77 and 1986-93 the District was able to continuously supply the required amounts of water to its customers, and maintain the high degree of water quality. Routine monitoring and additional monitoring under the Compliance Order to verify the chemical, physical and bacteriological quality of the water are performed as required by the California State Department of Health.  The sampling program performed by the District is presented in Table 4-8.

TABLE 4-8

WATER QUALITY MONITORING PROGRAM

BACTERIOLOGICAL:




Main System - 13 samples per month (average)



Carnelian System - 1 sample per month



Dollar System - 1 sample per month

TURBIDITY:                  
Continuous sampling, results reported monthly





Pumping discontinued when sampling reaches 1 NTU

TYPE OF ANALYSIS
 FREQUENCY OF ANALYSIS BY SOURCE





GROUNDWATER
SURFACE WATER

General Mineral
Every 3 years
Every year (waived through 2001)

General Physical
Every 3 years
As required

Inorganic Chemical
Every 3 years
Every year (waived when 3 samples 



negative)

Organic Chemical
As required
Every 3 years (waivers in effect through years 1999 to 2002 depending on classification of chemical)

Radium 226 & 228
Every 4 years
Every 4 years

Secondary Standards
Every 3 years
Every year (waived through 2001)

To better comprehend the quality of water that the District supplies, Table 4-9, the 1998 Annual Water Quality Report, is included.

In 1985, the Department of Health Services issued a public health notice to all water purveyors utilizing Lake Tahoe regarding seasonal swarms of fresh water crustacean referred to as Copepods, or Diaptomus.  The Diaptomus feed upon algae in the water of Lake Tahoe, but can also survive and reproduce in domestic water distribution systems and reservoirs.  Based upon information obtained from the Department of Health Services, there is no direct identifiable health hazard associated with the crustacean.  Maintenance of a 1.0 mg/l chlorine residual at the extremities of the distribution system, and establishing a routine flushing program are the primary control measures recommended by the State.

Protozoans that cause gastro-intestinal sickness have been detected in the waters tributary to Lake Tahoe and to a limited degree in Lake Tahoe.  Giardia lamblia and Cryptosporidium are presently regulated or will be regulated in the near future.  The District monitors for these organisms at the National Avenue Lake Intake twice a month.  There have been no Giardia or Cryptosporidium organisms detected since November 1995 when new intake was completed and placed in service. 

In late 1997 preliminary results from a three-year study of Lake Tahoe by the University of Nevada Reno studying gasoline contamination were released.  The carcinogen, methyl tertiary butyl ether (MTBE) was found in the Lake prompting a public call for action.  The District has sampled for MTBE with negative results.  Studies are underway to determine a control strategy for this gasoline additive.  Additional research is being performed to determine the extent of contamination.  Planning by the District for continued use of Lake Tahoe will incorporate planned actions in the event MTBE is present in the National Avenue intake water.  The District believes that appropriate regulatory response will prevent MTBE from becoming present in concentrations that could pose a public health risk or require extensive treatment processes.

Drinking water in the United States is regulated under the Safe Drinking Water Act.  In 1986, Congress passed amendments, which include the following requirements:

1.
Disinfection of all water sources including wells, with exemptions for wells meeting certain quality and construction standards.

2.
Treatment of all surface water supplies, with exceptions for certain supplies where criteria for raw water turbidity, multiple point disinfection, watershed control, monitoring and inspection are met.

Federal regulations under the Safe Drinking Water Act of 1986, known as the Surface Water Treatment Rule (SWTR), require that the District begin treatment of surface water sources or abandon those sources.  The District participated with several water purveyors in Nevada in a study to evaluate treatment options.  When the State of Nevada adopted treatment avoidance criteria, and the Nevada purveyors chose to pursue avoidance rather than treatment, the treatment study was halted.

The District received Compliance Order No. 01-026 dated July 8, 1993 requiring the District to take specific actions with timetables to ensure the water system would come into compliance with the surface water regulations.  The Order also required the District to establish interim measures to monitor the water quality and increase disinfection levels to maximize public health safety until compliance is achieved. 

At the time of the compliance order the State of California had not adopted regulations allowing treatment avoidance, however due to a variety of factors the state supported certain applications to the US Environmental Protection Agency (EPA) for avoidance under the SWTR.  NTPUD submitted an application for filtration avoidance dated September 4, 1995. That application included the use of ozone disinfection and intake structure improvements to achieve the delivered water quality objectives of the SWTR.  The state did not forward that application to the EPA, presumably waiting until the state adopted regulations addressing the avoidance criteria of the federal SDWA.

California finally adopted regulations implementing avoidance criteria similar to those in the SDWA in July 1998.  The District commissioned Kennedy/Jenks Consulting Engineers to evaluate current technology for both treatment and treatment avoidance.  The draft study was presented to the NTPUD Board of Directors in a workshop on January 15, 1999.  The study was revised and completed based on input at the workshop.  The study finds that water quality of the National Avenue Intake source and Lake Tahoe watershed protection practices should qualify for the Department of Health Services to authorize filtration avoidance.  The study identifies an emerging technology in ultraviolet disinfection, the Calgon Sentinel UV process, as the apparent best treatment process and most economical solution to SDWA compliance.  Ozone disinfection is considered by the K/J study as the next best alternative.  Should filtration avoidance not be granted then either a granular filter or diatomaceous earth filter should be considered.
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