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1.0 INTRODUCTION

A water transfer is a tool to reduce the disparity between water supplies available from the San Francisco Bay-Sacramento-San Joaquin Delta and the beneficial uses dependent upon these supplies.  As a mechanism to balance the need for water with the supplies available, water transfers can involve moving surface water or ground water from place to place.  This appendix addresses potential water transfers that involve the Central Valley aquifer system, including transfers that conjunctively involve surface and ground water.  Water transfers outside the Central Valley would necessitate an expanded program of monitoring, assessment and research.

The CalFed Program will not participate in water transfers as a water supplier or user but rather will act to facilitate transfers between willing parties when a proposed transfer meets the goals of the CalFed Program.  

1.A  Water Transfers, CalFed Program Goals and Solution Principles 

Water transfers have been suggested as part of a solution to meet the goals and objectives of the CalFed Program.  The primary objectives of the CalFed Program are:

· Improve ecosystem quality.

· Reduce disparity between water supplies and water uses.

· Provide good quality water for the uses of Bay-Delta water.

· Reduce the vulnerability of Bay-Delta facilities and functions.

CalFed developed solution principles as a means to judge the adequacy, effectiveness, and propriety of actions initiated to achieve program objectives in the context of a multi-purpose mission and history of competing environmental, political, and institutional influences.  As part of a solution to problems of the Bay-Delta System, water transfers must meet these principles.  These solution principles provide an overall measure of the acceptability of solution alternatives and guide the design of the alternatives’ components.

The solution principles include:

Reduce conflicts in the system.  Solutions will reduce major conflicts among beneficial uses of water.

Be equitable.  Solutions will focus on solving problems in all problem areas.  Improvement for some problems will not be made without corresponding improvements for other problems.

Be affordable.  Solutions will be implementable and maintainable within the foreseeable resources of the Program and stakeholders.

Be durable.  Solutions will have political and economic staying power and will sustain the resources they were designed to protect and enhance.

Be implementable.  Solutions will have broad public acceptance and legal feasibility, and will be timely and relatively simple to implement compared with other alternatives.

Have no significant redirected impacts.  Solutions will not solve problems in the Bay-Delta system by redirecting significant negative impacts, when viewed in their entirety, within the Bay-Delta or to other regions of California.

1.B Monitoring, Assessment and Research Objectives

To assure that water transfers adhere to solution principles CalFed proposes a comprehensive program of monitoring, data assessment, and focused research in the Central Valley.  For water transfers, this program is primarily designed to assure that increased use of the ground-water system does not cause significant negative impacts in the source or destination area.  Specifically, water transfers that make increased use of the ground-water system in the Central Valley should not 

· raise or lower ground-water levels unacceptably

· induce unacceptable amounts of land subsidence

· unacceptably alter the quality of surface or ground water

· unacceptably increase or decrease ground-water discharge to the land surface, streams, and wetlands

· precipitate unacceptable direct or indirect burdens on the socioeconomics of transfer areas

· provide water for transfer that results in an unacceptable reduction in water claimed by other beneficial users. 

Water transfers making use of the Central Valley aquifer system will operate within a policy framework established by stakeholder consensus. Operational guidelines likely will include acceptable ranges for changes to the bulleted items above.  

The goal of the proposed monitoring program is to collect the data that will be necessary to assess the effects of a water transfer.  

The goals of the data assessment program are to define the techniques and procedures that are necessary to quantitatively evaluate the monitoring data so that 1) the effects of the water transfer can be discriminated from other water resource management activities and natural system variability and 2) information is available so that appropriate agencies can determine if the transfer is operating within established guidelines.  

The goal of the focused research program is to improve our understanding of important physical, chemical, and socioeconomic processes to a level that assures that monitoring and assessment are adequate to assess the effects of a water transfer.
2. CONCEPTUAL MODEL

2.A. Physical framework

2.A.1. Central Valley Aquifer System

The Central Valley of California is a north-northwest-trending topographic basin surrounded on all sides by mountains.  Surface water drains from the valley through a single outlet, the Carquinez strait, after passing through the inland delta of the Sacramento and San Joaquin Rivers.  The boundary of the Central Valley represents the areal extent of the valley’s basin-fill aquifer system.  The Central Valley aquifer system has been divided into two subregions—the Sacramento and San Joaquin Valleys—separated by the Sacramento-San Joaquin delta where little ground water has been developed. 

Sacramento Valley Aquifer System

The Sacramento Valley, the northern third of the Central Valley, is filled with as much as 50,000 ft of Cretaceous to Holocene marine and continental sedimentary deposits (Page, 1986).  Post‑Eocene continental rocks and deposits that commonly contain freshwater range in thickness from 2,400 ft in the northern part of the Sacramento Valley to more than 3,200 ft in the southern Sacramento Valley (Page, 1974), where the Pliocene-Pleistocene Tehama Formation averages more than 2,000 ft in thickness.  Sources of post‑Eocene deposits are the eroding granitic, volcanic, and metamorphic rocks in the Sierra Nevada to the east, marine sedimentary rocks of the Coast Ranges to the west, volcanic rocks of the Modoc Plateau in the northeast, and metamorphosed volcanic rocks of the Klamath Mountains in the extreme northwest.  Laterally persistent coarse‑ or fine‑grained beds have not been defined on a regional scale within the freshwater‑bearing continental deposits.  Most of the basin fill sediments penetrated by water wells are unconsolidated except for occasional beds within the deeper and older sediments that are partly indurated.

The Sacramento Valley aquifer system has been conceptualized as a single heterogeneous aquifer of mostly fine-grained, unconsolidated post‑Eocene continental deposits (Bertoldi and others, 1991; Williamson and others, 1989; Page, 1986).  The properties of the aquifer system--horizontal and vertical hydraulic conductivity, confinement, and storage--vary, depending on the characteristics and proportions of fine‑grained sediment in the vertical section.  Most of the aquifer system at depths greater than several hundred feet can be considered to be confined  (Williamson and others, 1989). 

Because freshwater-bearing sedimentary materials in the Sacramento Valley mostly are unconsolidated and predominantly fine grained, they are susceptible to compaction if pore pressure is reduced in response to withdrawal of ground water.

Most ground water withdrawn from the Sacramento Valley aquifer system is used for agricultural irrigation.  Because surface water historically has been plentiful, however, it has been used preferentially for irrigation where conveyance facilities exist.  In those areas of the Sacramento Valley where there were no surface water‑conveyance structures, ground water was used for agricultural water needs.  In some areas on the west side of the Sacramento Valley--for example, parts of Solano and Yolo Counties and the Arbuckle area of Colusa County --pumping depressions developed in the water table or potentiometric surface in response to withdrawal of ground water.  On the east Side of the valley pumping depressions developed near Elk Grove, southern Yuba County, and northern Sacramento and western Placer Counties.

Ground water in the Sacramento Valley is generally of good quality. Ground water on the east side of the valley is low in dissolved solids and high in silica reflecting the quality of recharge water from the mostly granitic rocks of the Sierra Nevada.  Reducing conditions produce high concentrations of dissolved trace elements (iron, manganese, and arsenic) near the center of the valley.  Ground water on the west of the valley is lower in silica and higher in dissolved solids concentrations than ground water on the east side.  Dissolved solids concentrations generally increase from north to south along the axis of the Sacramento Valley.  

Berkstresser (1973) delineated several isolated lenses or pods of saline water within the mostly freshwater-bearing continental deposits of the Sacramento Valley.  These are located near the Delta in the southern Sacramento Valley, along the Sacramento River adjacent to the Sutter and Yolo bypasses, and around the base of the Sutter Buttes. The saline zone around the base of the Sutter Buttes reflects the configuration of the underlying marine deposits that were disturbed by intrusion of the volcanic rocks that form the Buttes. The other three saline zones may be evaporative residues or estuarine water trapped by sedimentation.

San Joaquin Valley Aquifer System 

The San Joaquin Valley, the southern two thirds of the Central Valley, is filled with as much as 32,000 feet of Cretaceous to Holocene marine and continental sediments. The valley is composed of two basins.  The Tulare Basin at the southern end of the valley, is a closed basin that receives surface water inflow from the Kings, Kaweah, Tule, and Kern Rivers.  The northern San Joaquin Valley is drained by the San Joaquin River which flows northwesterly into the Sacramento-San Joaquin Delta. 

Continental deposits, which are as thick as 9,000 feet in the southern part of the valley, are derived from marine shale and sandstone in the Coast Ranges to the west, granitic and metamorphic rocks of the Sierra Nevada to the east, and marine and continental rocks of the Tehachapi Mountains that bound the valley to the south.  The unconsolidated deposits form an aquifer system that is saturated with fresh ground water to depths that range from 100 to 4,000 feet (Planert and Williams, 1995).   

Historically, the aquifer system in the San Joaquin Valley has been conceptualized as three separate aquifers.  These are the unconfined, semi-confined, and confined aquifers.  More recently the unconfined and semi-confined aquifers have been lumped together as single unit within which the degree of confinement increases with depth.  The shallowest part of the aquifer system is of significant importance in west side agricultural areas where shallow groundwater must be lowered from the crop root zone to prevent plant drowning.  Salts, which accumulate in the near surface soils, must be flushed below the root zone to maintain agricultural productivity. 

Beds of silt and clay constitute 50 percent or more of the aquifer system in the valley.  The most extensive clay bed, the Corcoran Clay Member of the Tulare formation, or “E Clay”, is the largest single confining unit in the San Joaquin Valley but contains only a small percentage of the total clay in the aquifer system. This clay varies from tens of feet to nearly two hundred feet in thickness and underlies about 5,000 square miles of the valley.  Historically, it has been considered a confining unit that separates a shallow unconfined and semi-confined aquifer from a deeper, confined aquifer.   Prior to development, the Corcoran Clay Member was a significant confining unit that allowed water from wells that tapped the confined aquifer near the valley trough to flow freely at land surface.  The Corcoran Clay Member is a less effective confining unit today because thousands of irrigation wells are completed above and below the clay and allow ground water to flow freely between the semi-confined and confined aquifers.   

Land subsidence caused by hydrocompaction of debris flow deposits, and compaction caused by extraction of ground water or hydrocarbons has occurred over wide areas of the San Joaquin Valley. Because freshwater-bearing sedimentary materials in the San Joaquin Valley are unconsolidated and predominantly fine grained, they are susceptible to additional compaction if ground-water levels fall below critical levels. 

Precipitation is more abundant along the east side of the valley, compared with the west side.  This precipitation produces runoff that is used for agricultural, groundwater recharge, and urban purposes.  For this reason, every major east side river contains a reservoir.  West side streamflow is intermittent and flashy.  None-the-less flows from both sides of the valley contribute recharge to the aquifer system. 

Groundwater on the west side of the valley contains a higher concentration of dissolved solids than ground water on the east side.  Groundwater on the east side of the valley is characterized predominantly by dissolved calcium, calcium-sodium, or calcium-magnesium bicarbonate.  West side groundwater contains mostly dissolved sodium, magnesium, and calcium cations and sulfate and chloride anions.  The concentration of dissolved-solids at the trough and east side of the valley generally do not exceed 500 mg/L, whereas, most west side groundwater exceeds 500 mg/L (Bertoldi and others, 1991).  East side groundwater has an electrical conductivity generally less than 500 micro-mho/cm and west side groundwater usually exceeds 1,000 micro-mho/cm (Templin and others, 1984). Water quality becomes more complex in the valley trough where deposits from mountains flanking the valley interfinger.  Below the Corcoran Clay Member groundwater generally contains lower concentrations of dissolved-solids than the shallower, semi-confined aquifer. 

On the west side, the shallow groundwater problem in agricultural areas has been under investigation for decades.  Shallow groundwater is collected through subsurface drains and sumps.  A Management Plan for Agricultural Subsurface Drainage and Related Problems on the Westside San Joaquin Valley  (September, 1990) stated “The composition of drainage water is largely dominated by sodium and sulfate, although chloride is dominant in some places.” (p. 38).  This report also stated the median electrical conductivity of drainage water for selected areas ranged from 1,900 to 6,055 micro-S/cm (micro-mho/cm).  Constituents of concern in drainage water are selenium, boron, arsenic, and molybdenum.  These elements naturally occur in the west side and are leached from the soils.  

2.A.2. General mechanics of aquifer systems and water transfers



2.A.2.a. Hydrogeologic setting

Aquifer system geometry and the hydraulic properties of the sediments are important controls on the direction and rate of movement of ground water and solutes in alluvial aquifer systems. Similarly, the relation between flow in streams and an adjacent aquifer is controlled to a great extent by the interconnection of high permeability sediments between the streambed and the aquifer. The sediments in the Central Valley consist primarily of gravel, sand, silt, and clay deposited by streams draining the Sierra Nevada to the east and the Coast Ranges to the west; lesser amounts of lacustrine and volcanic sediments also occur. Because of the spatial heterogeneity of hydraulic conductivity in aquifer sediments, ground-water velocities can vary more than several orders of magnitude, which leads to complex flow patterns and spreading and mixing of solutes. 

Baseline hydrogeologic characterization data are needed to adequately assess the movement of water and solutes in response to a water transfer. Additionally, the ability to define areas of potential land subsidence and aquifer system compaction is dependent on an accurate assessment of the spatial distribution of clay layers throughout the aquifer system. Although there have been several studies on the geologic structure of the Central Valley, there are many gaps in the understanding of the overall structure of the aquifer system, and very few detailed characterization studies have been done.   

2.A.2.b. Water balance

Natural resource management requires the collection of field data that adequately characterize the quantity of the resource and the factors that influence its availability.  Only when sufficient data are collected can the effects of management actions be ascertained.  The availability of water resources is calculated using the hydrologic balance equation.  In simplest terms, the hydrologic balance is expressed by the equation

Inflow – Outflow = Change In Storage

Each term of the water balance equation encompasses many components.  Surface water resources are quantified and managed by measuring runoff, reservoir level, quality, releases, and the point of use.  These components of the surface water balance provide a means of closely managing the resource.  

In contrast, information on three of the five equivalent components needed in the management of groundwater resources-– recharge, extraction, and point of use— is seldom available.  Without these components of the groundwater balance, it is difficult, if not impossible, to manage groundwater resources to the same degree as surface water.  

Hydrologic Balance Data


Surface water
Groundwater

Runoff
Recharge*

Reservoir level
Water level

Quality
Quality

Releases
Extraction

Point of use
Point of use

*Data in the shaded boxes is not collected.

Implementing a water transfer will result in an alteration of the water balance (both groundwater and surface water) for the area transferring the water and for the area receiving the water.  Without a better understanding of the components of the water balance, it will not be possible to evaluate the effects of a water transfer on local and regional water resources.
Because ground water and surface water are dynamically linked, determination of the water balance must integrate components of both ground water and surface water.  Ground-water levels, stream stage and discharge, and water levels in wetlands or other surface water bodies are all affected by changes in the overall water balance for the basin.

Specific components that comprise the terms of the hydrologic balance equation are listed in the following table and discussed in the sections below.

Hydrologic Balance Term
Components

Change in Storage
Groundwater levels
Storage coefficient

Inflow
Stream/canal seepage
Applied water infiltration
Precipitation
Subsurface inflow
…

Outflow
Pumping
Seepage to streams/canals
Subsurface outflow
…

Change in Storage

Under natural conditions, the amount of recharge (inflow) is equal to the amount of discharge (outflow), and changes in storage are minimal.  However, stresses on the ground-water system, such as pumping, changes in stream discharge, and variations in net infiltration due to irrigation, alter the natural balance and result in a change of storage.  Storage changes are reflected by fluctuations of water levels in the aquifer system.  When water levels rise, storage in the aquifer system increases.  When water levels decline, storage in the aquifer system decreases.

After pumping is initiated, water is pumped from storage and water levels in the aquifer system decline.  Water pumped from an aquifer system is derived from a decrease in storage in the aquifer system, a reduction in the previous discharge from the aquifer system, an increase in the recharge, or a combination of these changes.  Water levels will continue to decline until the amount of pumping is balanced by a reduction in previous discharge and/or an increase in recharge (induced recharge).  The effect of pumping on streams depends on the proximity of pumping to the stream, the magnitude of the pumping, aquifer system hydraulic properties, and the variability in stream discharge due to other factors.  

In the development of a ground-water system, the magnitude of pumping is dependent on the available drawdown, aquifer system geometry, and hydraulic conductivity of the aquifer system.  However, the ultimate production potential of ground water will depend on the hydrologic effects that can be tolerated over specified lengths of time.  Ground water will continue to be extracted from storage until the system reaches equilibrium.  The length of time for the ground-water system to reach equilibrium may be long, and in some cases, may be longer than the regional and local planning periods during which a water transfer occurs.  

Storage change is computed by measuring water level fluctuations and delineating the hydrogeologic property of storage coefficient over a specified area.  Storage coefficient (sometimes called storativity) is the volume of water that a permeable unit will absorb or expel from storage per unit change in head (water level) per unit surface area.  Storage coefficient is dimensionless, and is dependent on the nature of the aquifer sediments and degree of their confinement.  Storage coefficient is best determined by conducting aquifer performance tests, but may also be estimated using information from drillers’ logs.  

Net ground water inflow and outflow 

The components of net inflow, defined as the sum of the water contributions replenishing the ground-water system (for the area defined by a water transfer operation), include,  

1) surface water recharged to ground water through streams, 

2) leakage from canals, 

3) net infiltration (precipitation + applied water – return flow - ET), and

4) inflow from adjacent areas (upgradient). 

The components of net outflow, defined as the sum of the water removed from the ground-water system (or area defined by a water transfer operation), include,  

1) ground water discharged to streams or other surface water bodies, 

2)  ET in areas of shallow water table 

3) outflow to adjacent areas (downgradient), and  

4) pumpage. 

Changes in the water balance can be evaluated by monitoring the various components:

Stream stage and discharge 

River or stream stage refers to the elevation of the surface water above a datum, for example, mean sea level. The quantity of ground water recharged from or discharged to streams is difficult to measure, but can be estimated using various methods. Using a surface-water-flow balance approach, upstream and downstream discharge measurements along a specified stream reach provides an estimate of the amount of water lost or gained in that reach. This method is useful provided there is not a significant change in storage in the stream between the time of measurement at the upstream and downstream sites and assumes that all inflows or outflows (such as drains, smaller tributaries, diversions, riparian use) along that stretch have been quantified. Along major rivers special consideration is required to install additional stream gages and to provide access for discharge measurements if the study area does not correspond with existing gaging facilities. 

Evaluation of hydraulic head in the aquifer system and in the stream can also be used to estimate the quantity of water recharged from or discharged to streams. In smaller streams, seepage meters can be installed in the riverbed. In larger streams, wells can be installed beneath the streambed (e.g. Phillips and others, 1991). These measurements only provide data at a single point in the stream, however. To estimate the recharge or discharge over an entire reach, the data must be collected at spatial scale that is detailed enough to account for the heterogeneity in aquifer sediments. 

Stream gages installed at strategic locations along rivers and streams can be calibrated to give the elevation and discharge (flow rate) of the stream or river at that location.  Stream discharge, generally in units of cubic feet per second, can be used to compute stream gains or losses between sets of stream gages.  Stream elevation can also be compared with groundwater elevations in aquifers adjacent to a stream to calculate stream or groundwater accretions or depletions for a specified reach.  

Changes in stream discharge will affect most rapidly ground-water levels near the stream; however, increases or decreases in the amount of recharge contributed to the ground-water system will ultimately affect the entire water balance. Stream discharge varies according to reservoir supplies and operation. Much of the variability in the amount of water supplied to streams is controlled by climatic variability. 

Monitoring of surface water flows (streams and agricultural drainflows) was important to address concerns about effect of water transfers during one of the Emergency Drought Water Banks (EDWB).  For example, did the transfer result in the reduction of drain water, which otherwise would have been available for use by downstream parties.  If so, then no real water was obtained by the transfer (see discussion of real, new, and paper water in section 2B, Institutional Considerations).  Therefore, stream and drain water need to be monitored both for water budgeting calculations and for operational concerns such as determining if surface-water flows decline below non-transfer threshold levels.  This issue is complicated by the fact that that most transfers probably will take place during drought years. 

Knowing the interaction between a stream and the adjacent aquifer system can help in the evaluation of water transfers. Surface water transfers, groundwater transfers, or pumping groundwater in lieu of water deliveries, will affect groundwater and streamflow in the both areas transferring and receiving the water.  Accurate measurements of stream flow and elevation can track diversions and determine transfer water losses.  These measurements can also be used to determine if groundwater pumping is inducing or increasing recharge from the adjacent stream.

Surface Storage Facilities

Surface storage facilities have been used in the past as a source of water supply for transfers.  Above normal releases of water from these facilities during times when the Sacramento San-Joaquin Delta is in a balanced condition (that is, meets the salinity standards for Delta outflow at Chipps Island that were established by the State Water Resources Control Board) adds “new” water to the system that may be transferred from the Delta without impacting other water right holders.

Monitoring water temperature, surface elevation, storage volume, water quality, facility and vender revenue, and recreational user-days, will be necessary to evaluate water transfer actions.


Surface water deliveries

The amount of surface water diverted from a stream, and the location in which it is applied, directly affects groundwater levels in the vicinity of use.  The water loss to the main stream may also affect the recharge balance between the stream and the shallow aquifer system. 

Similar to the recharge of ground water from streams and rivers, water can seep into the ground-water system beneath unlined canals, although many canals in the Central Valley are not in direct connection with the aquifer system. Rather, water seeps through the vadose zone and recharges the aquifer system at the water table. Some conveyance systems in the Central Valley can lose up to 50 percent of the water they convey. This amount of loss depends upon construction materials and the permeability of the soils below and adjacent to the canals.  In many locations, this loss to groundwater is intentional in order to recharge high use or depleted parts of the aquifer system. Canal seepage losses, which should be counted in the water balance for an area, are often not directly measured by gages and are therefore unknown or just roughly estimated.

Net infiltration

Net infiltration represents the amount of water recharged to the ground-water system at the water table by water infiltrated at land surface. Net infiltration is defined as the sum of precipitation plus applied water, and subtracting return flow and evapotranspiration (ET). 

Precipitation is measured at rain gage stations throughout the Central Valley. 

Applied water is the amount of water applied at the land surface for irrigation purposes. 
Irrigation return flow is runoff from fields that re-enters the canals or streams. This runoff occurs when the applied water or precipitation is unable to infiltrate into the soil profile at a sufficient rate. 
ET is the amount of water evaporated from the soil pores and transpired by plants. 

Pumpage 

Pumpage is the amount of water extracted from the ground-water system by pumping

Ground-water inflow and outflow

Ground-water inflow and outflow to adjacent parts of the aquifer system reflects the position of the local study area in the regional flow system. 

2.A.2.c. Water quality

Monitoring the quality of ground water and surface water is essential to protect the quality of the ground-water resource and to provide information on processes affecting the movement of water in the hydrogeologic system. Deterioration of ground-water quality may be virtually irreversible, and mitigation of poor quality water can be expensive. Conjunctive use and artificial storage and recovery projects require water quality information to assess impacts and evaluate the success of the program. The quality of water affects human health, the environment and ecosystems, and its usefulness to sustain a viable and healthy economy. 

Many factors influence ground-water quality in the Central Valley, including climate, the chemistry of soils and sediments comprising the alluvial aquifer system, and land and water use. Background or ambient water quality monitoring provides descriptive data on general ground-water conditions and enables investigation of the long-term trends. Water quality monitoring programs can also be designed to identify specific impacts of land use on ground-water quality or for facility-based or compliance monitoring. 

2.A.2.d. Land Subsidence

Land subsidence is the lowering or sinking of the ground surface due to any of several processes.  These processes include: compaction associated with extraction of ground water, brine, or hydrocarbons; hydrocompaction of moisture deficient sediments; oxidation and compaction of organic (peaty) deposits; natural compaction and settling of sediments in depositional basins; tectonics; collapse of underground or solution mine voids; and collapse of voids in carbonate or evaporite karst terrain.  The process expected to cause land subsidence associated with a water transfer is the compaction of unconsolidated sedimentary aquifer materials in response to ground-water extraction. Compaction occurs when ground water pressure declines in pore spaces between the mineral grains of an aquifer system.  Because of the decline in pore pressure more of the weight of materials overlying the aquifer system must be supported by the clay, silt, sand, and gravel that form the aquifer system.  Increased pressure on the mineral grains (increased effective stress) causes the mineral grains to squeeze more tightly together and compact.  Materials above compacting aquifer systems settle resulting in land subsidence.  The potential magnitude of compaction and subsidence is greatest when an aquifer system contains a substantial percentage of high porosity material.  Because clay, particularly montmorillinite, and diatomaceous deposits (materials containing a high percentage of the siliceous skeletal remains, or frustules, of phytoplankton) contain more pore space than sand and gravel deposits, depressurization of clayey and diatomaceous deposits results in more compaction and subsidence than depressurization of coarser-grained deposits. 

Aquifer system compaction and consequent subsidence can be elastic and fully reversible or inelastic and permanent.  In the elastic condition, sediments compact when pore pressure decreases and expand when pore pressure increases.  The consequent subsidence and rebound of the land surface commonly occur seasonally, coincident with cyclic ground‑water withdrawal and recharge.   The magnitudes of elastic subsidence and rebound are equivalent and typically are small, resulting in few deleterious effects on surface or subsurface infrastructure and no changes in the hydraulic properties of an aquifer system. 

Inelastic compaction of aquifer system materials results when sediments experience effective stress greater than that to which they previously have been exposed.   In much of the Central Valley aquifer system compaction is elastic until ground-water levels decline past historical low levels causing the preconsolidation stress to be exceeded.   When the preconsolidation stress is exceeded, sediments compact inelastically as mineral grains permanently adjust to a denser arrangement.  Inelastic compaction and consequent land subsidence are permanent and not reversible in response to increases in hydraulic head.  Inelastic compaction can result in large displacement of the land surface, and reduction of aquifer system storage capacity and vertical hydraulic conductivity.  Land subsidence caused by inelastic compaction has resulted in substantial damage to surface and subsurface infrastructure in California and elsewhere. It will be important that managers of water transfer facilities have access to monitoring installations and data assessment techniques that permit them to detect the onset of inelastic compaction.   

Land subsidence can be out of phase with pressure decreases in producing zones of an aquifer system.  Because clay has low hydraulic conductivity, a decrease in hydraulic head caused by withdrawal of ground water is transmitted slowly through clayey layers.  Thin clayey layers respond quickly to a head decline in adjacent sand-and-gravel layers, but pore pressure in the middle of thick clay beds (aquitards) may not respond for years or decades to head declines in overlying or underlying coarser-grained aquifer system materials.   Delayed drainage of ground water from the middle of aquitards causes residual compaction that may continue long after hydraulic head recovers in coarser-grained parts of the aquifer system.  The unequal vertical distribution of hydraulic head causes the distribution of preconsolidation stress to vary within aquitards.  Consequently, mechanical properties within aquitards likely are not uniform where hydraulic head has varied substantially and cyclically.  It is likely that unequal distribution of preconsolidation stress in aquitards accounts for reoccurrence of inelastic compaction in some areas of the Central Valley where ground-water levels in permeable parts of the aquifer system have not declined below historical low levels.   

Historically, cost-benefit analysis for water resources planning has not considered the economic effects of land subsidence induced by ground-water extraction.  Additionally, because the effects of land subsidence on terrestrial and aquatic ecosystems have not been quantified, the environmental consequences of land subsidence rarely have been considered in water-resource planning.

2.A.2.e. Land use

Detailed land-use data are required to estimate components of net infiltration (ET and applied water) and to identify potential water quality parameters for monitoring. Land use data are also needed to explain trends in groundwater levels or water quality. For example, an increase in planted acreage or a change in crop type could increase the groundwater extraction. Without information on crop type and water source, the cause of changes in water levels or water quality resulting from a water transfer could not be separated from those caused by changes in land use.

2.B. Institutional Framework

The October 1998 CALFED Water Use Efficiency Component Technical Appendix to CALFED’s draft programmatic EIS/EIR presents the major issues that California water managers have been struggling to resolve for more than two decades.  To illustrate how a few of the issues have affected water transfers in California, some lessons learned from the Emergency Drought Water Bank (EDWB) program are summarized in this section.  For a description of California’s ground water resources and its water supply and delivery system, see The California Water Plan Update, Bulletin 160-98, December 1998. 

Water is a public good shared and reused throughout California; state law does not treat water as a simple commodity.  The State of California holds water in trust, and water rights allow use not ownership of water.  The state has determined that the actual amount of water available for transfer must be based on historical water use, consumptive use, and the relationship of surface water to ground water use in the area.  Water rights are not property rights.

Each water transfer is unique and involves many important details, but there are some critical issues that determine the viability of a water transfer.  One of the primary lessons learned from drought water bank purchases of water was the need to first determine if the water for sale was "new," "real," or "paper" water.   

New Water is water added to the overall system that would not otherwise have been available; this can be natural runoff that would have normally flowed to the ocean or agricultural drainage that would have flowed to a salt sink, such as the Salton Sea in southern California's Imperial Valley. 

Real Water is any water made available without causing harm or loss to another legal user of water.  An example from the 1991 Emergency Drought Water Bank is the water made available by fallowing; the real water in this case is the net water savings from not planting or irrigating a crop that would have otherwise been irrigated.  Another example is the water stored in local reservoirs that would not have been released had the EDWB not paid for this water. 

Paper Water is not real water.  In this case, a water user holds a right to a quantity of water but has no history of actually using the full amount; the unused portion may not be available for sale.  If selling the unused portion harms another water user, the water is considered paper water.  Purchasing paper water does not increase overall water supplies.  During EDWB negotiations, many sellers were not aware that they had proposed to sell paper water; several were not aware that the unused water they had hoped to trade was water that another water user downstream had been using.

Hydrologic Considerations

An important technical concern that affects water transfers in California is the relation between surface water and ground water.  When water transfers involve substituting ground water for surface water use, unintended consequences, such as overdrafting the ground-water basin, may result.  For the EDWB, contracts allowed transfer of one acre-foot of unused surface water for each acre-foot pumped from ground water.  Water managers assumed that this one-to-one trade would allow return flows and groundwater recharge in the selling region to remain relatively unchanged, thus avoiding serious drawdown or overdraft.    

EDWB program staff realized, however, that extracting more ground water to meet critical needs could merely result in borrowing from future stream flow and thus provide no real water.  To help ensure against this borrowing, the EDWB required sellers to avoid pumping from wells that were likely to draw water directly from nearby rivers.  Although the EDWB program tried to account for depletion of future stream flow, current knowledge of ground water in California rarely allows accurate prediction of where or when streamflow depletions will occur.  In the Sacramento Valley, for example, surface flow decreases caused by ground water pumping increases could take place in a few days or a few weeks.  

Conveyance Capacity and Facility Operations

California has an extensive network of reservoirs, aqueducts, and canals, and the facilities are owned and operated by federal, state, or local water agencies.  Unused conveyance capacity depends on water supply and demand at a specific time.  If the facility is at full capacity, operations and other adjustments will have to be made to accommodate the water trade.  Any water trade proposed by a seller who does not own conveyance facilities for the water requires an agreement with the conveyance facility owner.  In addition, any seller who intends to transfer water through the Delta must account for the extra water needed to meet Delta salinity and fishery standards and be aware that the extra water lost during conveyance through the Delta cannot be sold.    

Third Party and Socioeconomic Impacts 

Critics of the 1991 EDWB program expressed legitimate concerns about unintended effects on those not party to the water trades, such as adverse impacts on other water users, local economies, and environmental resources.  

The adverse effects of a water trade on local economies depend on the nature of the trade.  Water sales from rural areas to urban areas can significantly affect farming communities and prices paid for agricultural goods.  Depending on the duration of the water transfer, a farming community could experience reductions in farm labor.  If water is continually transferred away from a farming community on a long-term basis, large amounts of acreage will likely be taken out of production for long periods.  In turn, local economies will suffer more severe ripple effects such as loss of income to farm suppliers and retailers of farm equipment or to those who pack and process produce.  Short-term water transfers can, however, temporarily boost local economies by providing income from water sales. (See section 2.C., Socioeconomic Framework.)

Other Issues

Currently, many water planners speculate that California can make more efficient use of existing supplies by implementing more intensive water conservation programs and using recycled water.  However, agricultural acreage is declining as the population grows and urban areas change land use patterns. Yield from existing water projects probably will remain the same or decrease, due to environmental restrictions to protect fisheries and water quality in the Delta.  In addition, only a few new supply development projects have been built in the last decade. In combination, the increasing demand and static supply indicate that water shortages could be more frequent in the future.  

Add to these factors the prospect that previous sources of water for trade (fallowing croplands, substituting ground water for surface water, and emergency releases from local reservoirs) may yield less water for sale in the future.  As agricultural land converts to urban uses, opportunities to fallow land will likely decline.  In addition, because fallowing can cause income losses to farm communities, water traders are reluctant to use fallowing as a source for water sales.  Less ground water may be available for substitution because court decrees and local governments (through ordinances) have been aggressively discouraging additional ground water pumping.  Interim water supplies from local reservoirs are likely to decrease because of increasing local needs, while small, new reservoirs in most local jurisdictions are unlikely because of ever‑increasing construction and environmental documentation costs. 

2.C. Socioeconomic framework 

Water transfers have the potential of diminishing the severity of the problems associated with the allocation of a scarce resource. However, it is essential that water purchased for transfer is real and not paper water.  Real water is water for transfer not derived at the expense of other lawful water users.  The degree of confidence that water for transfer is real varies on a case-by-case basis.  The transfer of real water  may impact the environment and the economies of  both the exporting and importing areas. Of all the possible sources of  water available for transfers, water obtained from fallowing the land is probably the most likely source of real water.  Experience from the

Emergency Drought Water Bank has shown that water realized from land fallowing, will have the most adverse third party impacts on the economies of the exporting regions. These impacts can be categorized as:

· Direct or on-farm economic impacts:   

1) Gross changes in gross farm (or crop) revenues.

2) Net changes in gross farm revenues.

3) Gross changes in total farm costs.

4) Net changes in total farm costs.

5) Gross changes in net farm revenues.

6) Net changes in net farm revenues.

7) Gross direct changes in agricultural employment (including seasonal labor and contract employees), expressed in person-years.

8) Net direct changes in agricultural employment (including seasonal labor and contract employees), expressed in person-years.

9) Changes in property tax revenues. 

· Indirect or off-farm, ag-related economic impacts: 

1) Regional gross changes in off-farm agricultural-related revenues or sales.

2) Regional net changes in off-farm agricultural-related revenues or sales.

3) Regional gross changes in off-farm agricultural-related employment (including seasonal labor), expressed in person-years.

4) Regional net changes in off-farm agricultural-related employment (including seasonal labor), expressed in person-years.

5) Statewide gross changes in non-agricultural employment, in person-years.

6) Statewide net changes in non-agricultural employment, in person-years.

7) Regional and statewide gross and net indirect lost tax revenues.

· Induced economic impacts (off-farm, not ag-related): 

1)  Regional gross lost non-agricultural revenues.

 
2)  Regional net lost non-agricultural revenues

 
3)  Statewide gross lost non-agricultural revenues.

 
4)  Statewide net lost non-agricultural revenues.

  
5)  Regional and statewide gross and net induced lost tax revenues.

 Local economies should be recognized as dynamic systems with strong links between their various economic agents (farmers, labor, and local businesses).  As such, attempts should be made to identify the impacts of transfers on individual agents and on the local economy as a whole.

Changes in the following socio-economic variables might indicate the effects of a water transfer:

1- Cropping pattern and acreage

2- Number and size of farms

3- Value of agricultural output

4- Agricultural employment

5- Rural business sales and employment

6- Population

7- County tax collection and expenditures

8- Labor force and unemployment

3. MONITORING PLAN ELEMENTS

3.A. Introduction

Monitoring, assessment, and research programs should provide data and information that allow appropriate entities to determine the effect of a water transfer operation on the quantity and quality of water, land subsidence, the biological system, and the socioeconomic setting, and to pursue the following objectives: 

1. Establish background or ambient conditions. 

2. Identify and evaluate trends.

3. Define existing or emerging problems. 

4. Provide program management guidance. 

5. Increase knowledge of natural and human factors affecting the groundwater  resource. 

6. Comply with statutory and regulatory mandates. 

7. Evaluate program effectiveness.

To achieve the monitoring and research objectives of evaluating the effects of water transfers on local groundwater supplies and the environment, two scales of monitoring are required: regional and site specific.  Ideally, the data collected from regional and site-specific networks complement each other, and provide a comprehensive evaluation of the effects of a project.  The location, spacing and measurement frequency of sites in a monitoring network should be adequate to detect significant changes of specific indicators commensurate with the scale of the monitoring network.  These changes result from variations in the physical properties of the system, hydrogeologic boundaries, and stresses imposed on the system.

Regional monitoring provides data that can be used as a basis for establishing temporal and spatial trends over relatively large areas.  Relative to site-specific networks, regional networks are measured less frequently and have wider station spacing.  Regional data are adequate for detecting generalized trends or gross changes in flow patterns, water quality, or land surface altitude.  

Site-specific monitoring measures the effects of a particular project on local conditions, such as sensitive environmental habitats or third parties.  Site-specific monitoring should be of sufficient detail to provide a means of distinguishing between the effects of the project and of other ongoing activities in a particular area. Generally, site-specific monitoring is conducted more frequently than regional monitoring.  In addition, the site-specific monitoring stations are usually more closely spaced than are those of regional monitoring networks.  

In both types of monitoring networks, establishing baseline conditions is essential to assess the effects of the project.  The baseline data provide a record of the pre-project environment to which conditions may be compared during and after a project has occurred.  To provide adequate temporal coverage, the baseline data set should span both wet and dry hydrologic cycles.  To provide sufficient spatial detail, the baseline data set should delineate significant changes in specific indicators.  

Most water transfers occur only over short periods of time, and sometimes under emergency conditions.  Under these conditions, it is difficult to establish site-specific conditions.  Because no specific water transfers have been identified, baseline conditions must be determined from the regional monitoring network data.  Assessment of the effects of water transfers, especially during the initial phases of a transfer, will of necessity rely heavily on the regional baseline data.  The adequacy of existing regional networks to establish baseline conditions is discussed later in this report.

3.B. Regional Monitoring and Assessment

3.B.1. Hydrogeologic characterization

Characterization of aquifer system structure and boundaries includes the following components:

1) aquifer thickness

2) degree of confinement 

3) regional scale mapping of hydrogeologic boundaries, including:

· major stratigraphic boundaries reflecting changes in depositional environment

· single depositional units that restrict vertical flow over broad areas

· bedrock structure

· faults

4) local scale mapping of hydrogeologic units, to define the spatial variability of aquifer system parameters

5) delineation of aquifer boundaries using water chemistry characteristics (isotopes, major ion composition)

Much of the data needed to do the regional-scale characterization of hydrogeologic boundaries are contained in existing reports and paper files at various federal, state, and local agencies.  These data include borehole lithologic information, surface and borehole geophysical data, interpreted cross-sections, and water chemistry data.  

Department of Water Resources 

The largest source of borehole lithologic information is held in DWR offices, which are responsible for collecting and storing water well completion reports.  In the Central Valley, an estimated 300,000 reports have been filed by water well drillers since the late 1950s.  Though State law requires that the reports be kept confidential, governmental agencies are granted access to the information.  The reports typically contain location, water use, lithology, well construction, initial yield and other information that is of great value in defining the hydrogeologic character of a particular area.  DWR offices manage some information from the reports in electronic databases; however, these databases are incomplete and non-standardized.  

Aggregation of these data into a uniform, spatially referenced database will enable a systematic interpretation of hydrogeologic structures relevant to regional scale assessment of ground-water movement, water quality, and subsidence potential.  In addition to creating the uniform database, a program to create archival copies of the well completion reports needs to be implemented.  The reports on file in DWR offices are sometimes decades old, and are deteriorating.  DWR is the only repository for these reports, and currently there are no archival copies of the reports.  If a disaster such as fire or flood were to occur, a valuable resource would be lost.  

 U. S. Geological Survey

The U. S. Geological Survey compiles information on well location, construction, water use, and sometimes water level, well yield, and water chemistry data.  This information is collected during water resources investigations by the USGS and is stored digitally in the Ground Water Site Inventory (GWSI) file of the National Water Information System (NWIS) maintained by the USGS.  Currently, the GWSI file contains information on about 26,000 wells.  Well locations have been verified by field visits and plotted on 7.5-minute topographic maps.  Each well has been assigned a unique site identification number based on accurate spatial coordinates (latitude and longitude), and assigned a unique state well number by the California Department of Water Resources that is based on the township, range and section location of the well.  The information in the GWSI file was not collected specifically to build a regional database, however, in combination with lithologic information contained in drillers’ reports on file with DWR, it has contributed information to regional hydrogeologic studies.   Figure 1 shows the location of wells in the GWSI file of the USGS.

3.B.2. Water balance

As outlined in section 2.A.2.b, the following components need to be determined to estimate changes in the water balance as a result of a water transfer: 

1) Water levels

2) Stream stage and discharge

3) Surface water deliveries 

4) Net infiltration (precipitation + applied water – return flow – ET)

These data need to be monitored at a regional scale to provide context for local scale studies.  
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Figure 1.  Location of wells inventoried in the Central Valley of California by the U. S. Geological Survey.  Data are stored digitally in the Ground-Water-Site Inventory (GWSI) file of the USGS.   

3.B.2. Water balance

As outlined in section 2.A.2.b, the following components need to be determined to estimate changes in the water balance as a result of a water transfer: 

1) Water levels

2) Stream stage and discharge

3) Surface water deliveries 

4) Net infiltration (precipitation + applied water – return flow – ET)

These data need to be monitored at a regional scale to provide context for local scale studies.  

3.B.2.a. Water levels

Existing data/networks

The most comprehensive regional groundwater level monitoring networks are operated cooperatively by the California Department of Water Resources, the U.S. Bureau of Reclamation, the U.S. Geological Survey, and numerous local agencies.  Together, several thousand wells are monitored in the San Joaquin and Sacramento Valleys.  Both DWR and USBR have programs to compile and exchange the data between agencies, store the data in electronic databases, and disseminate the data to interested agencies and the public.  It is important to note that there is considerable overlap between the DWR and USBR data sets.  However, each data set has unique characteristics, and there is little overlap in field collection activities.  To varying degrees, local, federal, and state agencies have programs to evaluate and report the data.

Department of Water Resources 

DWR collects groundwater data as part of its mission to identify the quantity and quality of the state’s water resources.  The groundwater level measurement program is implemented through the Department’s district offices in Fresno, Sacramento, and Red Bluff.  In total, about 7,000 wells are actively monitored by DWR and cooperating agencies, including local agencies and the USBR.  In the San Joaquin Valley, over 5,000 wells (1,400 by DWR, and 3,600 by cooperators) are measured.  In the Sacramento Valley, about 1,500 wells (800 by DWR and 700 by cooperators) are measured.  In addition to the regional monitoring networks that measure baseline conditions, DWR also operates several focused groundwater level programs, such as seepage monitoring programs in the Delta.

Most wells are measured twice a year, once in spring when levels are the highest, and once in fall when levels are lowest. DWR also measures about 400 wells on a monthly or quarterly basis to record the fluctuations during the year.  In addition, continuous recorders measure water levels in a few dozen wells scattered through the valley.  The DWR district offices maintain electronic databases of the ground water levels.  In total, about 500,000 measurements dating back to the early 1910's are available in electronic format.  Data collected in the Sacramento Valley are available via the Internet.

Water levels measured in wells in the San Joaquin Valley are stored at the Fresno Office, DWR.  Although the data is in digital form, the database was not intended for archival (repository) purposes.  The purpose of the database is to assist in the drawing of annual groundwater-level maps.  Historically, the data have passed back and forth between DWR, USBR, and local cooperating agencies.  Errors, duplications, and other anomalies have crept in to the digital data.  An accurate assessment of the valley-wide data would require considerable effort to compare databases among many agencies and eliminate redundant and inaccurate information. 

The locations of wells actively monitored by DWR in the Sacramento Valley are depicted in a series of county maps, figures 2 through 11. The symbols on the maps denote the location as well as generalized construction information for the wells.  Different symbols indicate ranges of well depths, and solid symbols indicate that perforation data are available.  The importance of the well construction data is discussed on more detail below.  Similar maps for DWR wells in the San Joaquin Valley could not be prepared because the necessary coordinate data are not available.

A vast amount of data is collected and available; however, there are few programs that regularly evaluate and/or report the data.  The Fresno DWR district office prepares and distributes a “Lines of Equal Elevation of Water in Wells” map of the San Joaquin Valley annually.  Currently the 1997 map is completed and the 1998 map is in development.  In addition, the groundwater level data have been used to publish a series of “San Joaquin Valley Ground Water Storage Trends” reports, which track groundwater storage and water supply in the valley.  The most recent report was published in spring, 1995.  The report provides information to Statewide Planning investigations and the Groundwater in California report (Bulletin 118 series).  DWR does not conduct equivalent regular water supply evaluations for the Sacramento Valley.  However, groundwater elevation contour maps are produced every 3 to 5 years, and a spring 1997 map is in development.  

U.S. Bureau of Reclamation

The USBR conducts regional groundwater level monitoring on a scale similar to that of DWR.  However, the focus of the USBR program is to measure the effects of water deliveries to federal project areas; USBR does not collect data in non-project areas.  USBR relies on cooperators, including DWR, to complement its monitoring network.  In the San Joaquin Valley, USBR and cooperating agencies measure about 5500 wells (1000 by USBR, 4500 by cooperators). In the Sacramento Valley, USBR measures about 1400 wells (500 by USBR, 900 by cooperators).  Most of the wells in the USBR network are measured semi-annually, but several hundred wells in special project areas are measured monthly or quarterly.

The locations of wells actively monitored by USBR in the San Joaquin and Sacramento Valleys are depicted in a series of county maps, figures 12 through 22.  A considerable number of wells in the USBR data do not have coordinate data, and are not represented on the maps.  The symbols on the maps denote the location as well as generalized depth information for the wells.  Different symbols correspond to different ranges of well depths.  Construction data for the USBR network are not available.  

U.S. Geological Survey

The USGS does not maintain a regional ground-water-level network in the Central Valley. Most ground-water-level data is collected in support of local investigations.  In many cases only a single water-level measurement, made during the well inventory site visit, is recorded in the GWSI file. Recent ground-water-level data from continuously operating recorders are stored in the Automated Data Processing System (ADAPS) part of the National Water Information System (NWIS) operated by the USGS. The locations of ground-water-level observation wells operated by the USGS are shown in figure 22,  and well construction and other information is shown in table 1. 

Ground-water-level observation wells operated by the U. S. Geological Survey







Site Identification
Local Well Number
Altitude of land 
Well depth, in 
Screened interval, in

Period of record

Number

surface, in ft. 
ft. below
 ft. below land surface

from/to



above NGUD 1929
land surface
top
bottom
(MMYY/MMYY)









350436119061901
011N021W03B001S
435
1477
1037
1237
0473/0183

354800119090501
024S026E34F001M
445
1522
400
1522
1056/0184

375616121335201
001N004E17D001M
-7
12.3
--
--
0490/0194

375811121341202
002N004E31R003M
-7.5
418
152
162
0490/0194

375811121341203
002N004E31R004M
-7.5
36
--
--
0490/0194









380207121372901
002N003E10H004M
-10.1
308.43
280
285
1089/0194

380207121372902
002N003E10H005M
-10.1
448.68
441
446
1089/0194

380231121403201
002N003E05N001M
-7
8.1
--
--
1189/0194

380253121423401
002N002E01M001M
-12
18
--
--
0490/0194

380544121403301
003N003E19A001M
-7.25
8
5.5
8
0993/0194









380544121403302
003N003E19A002M
-7.78
7.88
5.53
7.88
0993/0194

380544121403303
003N003E19A003M
-7.72
7.94
5.44
7.94
0993/0194
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       Figure 21.
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Figure 22. Continuously recording, ground-water-level observation wells operated by the U. S. Geological  Survey. (See table 1 for well construction information and time period monitored.)

Local Agencies

Several dozen local agencies are involved in the cooperative groundwater level monitoring networks operated by DWR and USBR.  Most are county public works agencies or irrigation districts.  The majority of the local programs were initiated in the late 1950s to early 1960s, often in cooperation with DWR, USBR, or USGS.  DWR continues to maintain a data exchange program with the local agencies.  Some of the local agencies produce regular contour maps and reports of groundwater conditions in their areas of interest.

How can existing networks/data be used?  What improvements are needed?  What additional monitoring is needed?

As described previously, changes in the recharge and discharge components of the hydrologic balance equation are reflected by fluctuations in groundwater levels.  The ground-water-level monitoring networks operated by DWR, USBR, USGS, and local agencies constitute the only source of current and historical regional groundwater level data.  This data is routinely used to develop groundwater elevation and depth contour maps for local and regional areas.  In addition, the data are used to prepare hydrographs showing the long-term water level trends in the valley.  However, the utility of the data is limited because most of the wells in the network are groundwater production wells.

In general, most of the wells in the regional network are used for irrigation, domestic, livestock watering or municipal wells.  Dedicated observation wells have been rarely been installed due to expense.  Most often, wells in the network have been chosen based on ease of access and location, and little is known about their depth or construction.  The table below summarizes by county the availability of depth and construction information for Sacramento Valley wells in the DWR network.


Total
Known











Active
Perforated
% of 
Unknown
% of 
0-200'
% of 
201-500'
% of 
> 500'
% of 

County
Wells
Interval
Total
Depth
Total
Depth
Total
Depth
Total
Depth
Total

Butte
125
66
53
23
18
46
37
27
22
29
23

Colusa
42
34
81
0
0
23
55
15
36
4
10

Glenn
70
36
51
4
6
44
63
19
27
3
4

Placer
51
8
16
16
31
11
22
21
41
3
6

Sacramento
207
70
34
51
25
65
31
70
34
21
10

San Joaquin
384
72
19
148
39
89
23
124
32
23
6

Shasta
29
19
66
0
0
18
62
10
34
1
3

Solano
122
37
30
30
25
56
46
29
24
7
6

Sutter
92
13
14
42
46
30
33
17
18
3
3

Tehama
82
61
74
0
0
38
46
32
39
12
15

Yolo
235
98
42
47
20
90
38
81
34
17
7

Yuba
74
27
36
25
34
21
28
27
36
1
1

Sacramento












Valley Totals
1513
541
36
386
26
531
35
472
31
124
8

The table shows that complete construction information is known for only about one-third of the wells monitored.  Over one-quarter of the wells are of unknown depth, about one-third are less than 200 feet deep, another one-third are 200 to 500 feet deep, and about one-tenth are deeper than 500 feet.  The depth and construction of wells are important because they have an effect on water levels.

These effects are illustrated in figure 23, which shows water levels from different depth zones in a multi-completion piezometer located in the Sacramento Bypass, northeast of the city of Sacramento.  The upper line on the graph reflects water levels in a sand and gravel zone 80 to 100 feet below land surface; the lower line reflects water levels in a deeper sand and gravel zone from 150 to 170 feet.  The middle line is the stage in the Sacramento River, located a few hundred feet away from the wells.  The trends of the groundwater surfaces are generally similar, and appear to be affected by the river stage.  The upper zone in particular appears to be strongly influenced by river stage.  Water levels in the deeper zone are lower than the upper zone, and at times appear to be influenced by local pumping.  In addition, the effect of river stage on the lower zone is much more attenuated.  The water level differences between the zones shown by this hydrograph are common in the Central Valley.  These differences can be observed in this well because it was constructed specifically to measure water levels in two discrete zones.  

In contrast, most wells in the regional monitoring network are production wells, which are constructed with perforations over several intervals.  The water levels measured in production wells reflect a combination or composite water level of all the zones that are perforated.  In such wells, the vertical head differences between zones that are illustrated in figure 23 cannot be measured.  In addition, the effect of local influences such as streams is often masked.  Nearly all the data collected from wells in the existing networks represent composite water levels.

An additional problem that results from using production wells for the monitoring network is that they cannot be measured during the irrigation season because they are pumping.  Measurements taken at or near pumping wells can vary widely over a short period of time.  Data gathered under such conditions are not useful for determining seasonal changes in ground-water storage. 

Several steps can be taken to improve the regional monitoring network.  These include developing a more comprehensive survey of the existing networks, identifying areas and depth zones that require additional baseline information and installing dedicated nested observation wells.  The information used in this report was collected from several different sources.  Because of limited time, it was not possible to collect and compile the construction information for all wells in all networks.  In addition, a large proportion of wells has not been assigned location coordinates.  Without these two factors, it is not possible to comprehensively evaluate the quality and coverage of the active network.  This basic information is needed before specific recommendations about additional monitoring can be made.

[image: image32.emf]S
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              Figure 23.  Ground-water levels and river stage near the Sacramento Bypass. (California Department of Water Resources, Central District)

Even with the limited availability of monitoring network information, some general conclusions and recommendations can be made to improve the existing network.  The monitoring network would be greatly enhanced if dedicated monitoring wells were installed.  Such wells would provide more accurate information about the effect of local influences on hydraulic head in different zones of the aquifer system.  However, installing a dedicated monitoring network of sufficient density to replace the existing network would be very expensive.  A nested piezometer installation can cost between $10,000 and $50,000.  At a minimum, wells in the active network whose construction and depth are unknown should be replaced by wells for which construction information is available.  Though it is unlikely that an adequate distribution of existing wells with the appropriate construction can be identified, such an approach would provide the quickest and most cost-effective means of revising the network.  Alternatively, monitoring wells could be systematically re-inventoried when pumps are removed for servicing.  At that time well depth could be measured and perforated intervals could be logged with a borehole television camera. A follow-up program to construct dedicated wells could then be implemented over a period of years to meet the needs of the regional monitoring network.

The revised network should include a better representation of deeper zones.  The trend over time has been to tap groundwater from the deeper zones as development of the aquifer system progresses.  Because most monitoring networks have not been evaluated or revised since their inception, development of deeper aquifer zones may have already occurred without the collection of baseline information.  Only 10 percent of the wells in the Sacramento Valley network are deeper than 500 feet.  Figures 2 through 21 show that monitoring wells of this depth are not evenly distributed in the valley.  Additional wells are needed in areas that have no coverage.

Ground-water levels are useful for purposes other than yearly water storage calculations.  Issues of land subsidence, contaminant migration, temporal system response, etc., require that ground-water levels be measured more frequently than  currently measured in DWR and USBR networks.  A regional network of continuously recording water-level observation wells should be established in the Central Valley. 

How should the data be collected? How should the data be assessed?

A significant shortcoming of existing monitoring programs is the lack of data assessment.  Though a considerable amount of data is collected, evaluations and reports of the data are intermittent and generally of limited scope.  Reports, such as the DWR San Joaquin Valley contour maps and storage change reports, should expanded to cover the entire Central Valley, and should be completed on an annual basis.  Though there is progress to make the data more readily accessible by means such as the World Wide Web, additional effort is needed to make the data available on a wider and more timely basis.

Annual or semi-annual reports, either via the Internet or conventional media, should include information about the scope of the monitoring network, maps of well locations, hydrographs of water levels, and contour maps showing groundwater elevation and depth to water.  With additional studies and research, it should be possible to use the water level data to develop estimates of storage change.  

During non-transfer years, semi-annual measurements at most of the wells should be adequate to characterize groundwater conditions.  However, a program of monthly measurements should be maintained at key wells throughout the Central Valley.  The spacing of wells monitored monthly should be based on area-specific conditions, but will probably consist of about a dozen or so wells in each county.  

During transfer years, it may be necessary to increase the frequency of monitoring at certain wells in the regional network to supplement site-specific monitoring networks.  Timely data reporting will be critical during transfer years, to rapidly assess the effects of water transfers.  Under certain circumstances, it may prove useful to collect and report data on a real-time basis.

3.B.2.b. Stream stage and discharge

Existing data/networks

The USGS, DWR, and USBR collect information on surface water discharge at stream gaging stations, reservoirs, and hydroelectric plants.  Information describing these  networks has been compiled in the CMARP Water Quality Appendix.  

How can existing networks/data be used?

Stream gages on rivers and streams are calibrated to give the elevation and discharge of the stream or river at that location.  Stream discharge, generally in units of cubic feet per second, can be used to compute stream gains or losses between sets of stream gages on a daily, weekly, monthly, or annual basis.  Stream gains and losses can have many natural and manmade causes and usually must be quantified for water balance calculations to be meaningful.   

What improvements are needed? What additional monitoring is needed?

Although historically referred to as a network, stream gages often are installed for a single, specific purpose without consideration of network design.  Flood warning and management, flood-flow documentation, waste discharge permitting, hydroelectric permitting, water adjudication, drought concerns, dissolved solute and suspended sediment load monitoring, and concerns related to aquatic biota have all been used as  primary justification for installation of stream gages.  Stream gages rarely have been  installed for the purpose of water balances.  A thorough analysis of stream gage locations and data for the purposes of water balance calculations at various spatial and temporal scales should be done.  

Reduction in agency funding has drastically reduced the number of stream gaging stations in California.  The installation of replacement gages and new gages at key locations needs to be evaluated to more accurately compute stream flow and year round stream-groundwater interaction.  Funding needs to be obtained to install and maintain these gages.

Water transfer actions such as additional releases of water from surface storage facilities and groundwater substitute pumping operations can result in changes in river temperature, water quality, accretions and depletions, land surface altitude, and in the quantity and timing of return flows.  Monitoring these parameters is discussed in the CMARP Water Quality Appendix. 

How should the data be collected? How should the data be assessed?

In addition to using data from continuously recording stream gages, synoptic measurement of stream discharge can provide an instantaneous picture of stream gain or loss.  Using a surface-water-flow balance approach, upstream and downstream synoptic discharge measurements along a specified reach provide an estimate of the amount of water lost or gained along that stretch. This method is useful provided there is not a significant change in storage in the stream between the time of measurement at the upstream and downstream sites and assumes that all inflows or outflows (such as drains, smaller tributaries) along that stretch have been quantified. Along major rivers special consideration is required to install additional stream gages and to provide access for discharge measurements if the study area does not correspond with existing gaging facilities. 

Evaluation of hydraulic head in the aquifer system and in the stream can also be used to estimate the quantity of water recharged from or discharged to streams. In smaller streams, seepage meters can be installed in the riverbed. In larger streams, wells can be installed beneath the streambed (e.g. Phillips and others, 1991). These measurements only provide data at a single point in the stream, however. To estimate aquifer system recharge or discharge over an entire reach, the data must be collected at spatial scale that is detailed enough to account for the heterogeneity in aquifer sediments. 

3.B.2.c. Surface water deliveries

Existing data/networks. How can existing networks/data be used? What improvements are needed?

Delivery of surface water is not monitored regionally at a fine scale.  The best existing sources of information are probably billing records for local irrigation districts and other water agencies that sell water and therefore must quantitatively account for water in their delivery system.   Coarser scale information is probably available from USBR and DWR water contracting records.  Water accounting procedures and billing methods  vary considerably among local water districts. These sources of data are voluminous, are often paper records only, and have not been assessed.  

What additional monitoring is needed? How should the data be collected? How should the data be assessed?

Measurement weirs with water-level recorders or water meters need to be in place to accurately determine the amount of water diverted at specific points along the stream, and stream gaging stations need to be in place to determine aquifer system interaction.

Canals are not regularly monitored for seepage, although the amount of seepage can be estimated using a canal-water-flow balance approach similar to the surface-water-flow balance. Discharge at specified points along the canal distribution system can be monitored using a weir or other type of gaging installation and net losses can be estimated. The distribution of surface water through smaller canal distribution networks is not monitored in many locations, however. More accurate accounting of distributions are needed not only to estimate canal seepage but to track overall surface water deliveries.   Even when surface water deliveries are well tracked by a local water delivery agency, water balance calculations often are not possible because return flows are unmeasured.  The CMARP Water Use Efficiency and Water Reuse Appendix addresses some of these issues. 

3.B.2.d. Net infiltration

Existing data/networks.  How can existing networks/data be used? What improvements are needed? What additional monitoring is needed? How should the data be collected? How should the data be assessed?

Net infiltration represents the amount of water recharged to the ground-water system at the water table by water infiltrated at land surface. Net infiltration is defined as the sum of precipitation plus applied water, and subtracting return flow and evapotranspiration (ET).  Current monitoring for computing net infiltration is associated with a significant amount of uncertainty because of the complexity in measuring some of these parameters, because many of these parameters cannot be measured directly, and because the spatial and temporal scales of the data used to estimate individual parameters are highly variable. Improvement in measurement methods and data assessment techniques for those parameters that account for the greatest proportion of the water budget will have a significant impact on the ability to design and assess the long term effects of water transfer projects.

Precipitation is measured at rain gage stations throughout the Central Valley. These data are collected daily and published in monthly reports by the National Weather Service. These data provide broad spatial patterns of precipitation, which are generally adequate for regional-scale assessment.  The DWR operates more comprehensive weather stations and provides estimates of ET through the California Irrigation Management Information System (CIMIS).

Applied water is not measured directly because it is up to the discretion of individual landowners and is highly variable depending on land use, climate, soil texture, and individual water management practices. In agricultural areas, the amount of applied water can be determined by summing estimates of surface water deliveries plus pumped ground water (if available), or by estimating the amount of water required by each crop (based on ET needs of the crop) and assuming an irrigation efficiency. DWR and other researchers have estimated irrigation efficiencies for various crops throughout the region. Since it is unrealistic to measure applied water directly, improvements in the monitoring for the components of applied water are needed. 
The amount of return flow used by crops downstream of the first point of use is rarely measured, although irrigation return flow is estimated by DWR’s irrigation efficiency program. 

DWR and other researchers performing field experiments have collected ET data for individual crops over time. Because actual ET will vary depending on individual strains of plants, soil types, and seasonal and climatic conditions, and because cropping patterns change constantly, this is a very difficult parameter to estimate. New methods are under development to alleviate the uncertainty in this parameter, such as remote sensing methods and instruments such as lidar. 

Ground-water pumpage is not accounted for directly in agricultural areas because most  wells are unmetered. Indirect methods, such as estimating the amount of water pumped using electrical utility power records, are used currently. Improvements in monitoring for this parameter are needed. 

Ground-water inflow and outflow to adjacent parts of the aquifer system cannot be measured, although they may be estimated using information on the aquifer system structure and hydraulic properties and detailed water-level data. 

3.B.3. Ground-water quality

A regional, water-quality monitoring network for the Central Valley aquifer system does not exist.  Regional water quality monitoring, assessment, and research should answer questions:

What is the geographic distribution of water-quality conditions?

What are the causes of this distribution?

To design a water-quality monitoring network, the Central Valley should be divided into subregions on the basis of similar hydrogeology, geomorphology, and land use. In this approach, a number of different factors likely to affect ground-water quality can be grouped into a small number of carefully chosen subdivisions. If too many factors within a subregion affect water quality, it would be difficult to establish causal relations. If subregions were too small, it is likely that financial limitations would preclude the collection of data sufficient to describe water quality conditions in many subregions.

Selection of monitoring parameters

Known or potential sources of contaminants, properties of contaminants that affect their persistence and transport, and aquifer system contamination susceptibility should be considered in determining water quality parameters to be monitored.

Monitored ground-water quality parameters will be selected considering ambient ground-water conditions and the likelihood of: 

1. Toxicity or potential harm to human health, the environment and ecosystems, livestock, and plant life. 

2. Impairment of the usefulness of water. 

3. Transport of contaminants between ground-water and surface-water systems.

4. Acting as an indicator or marker supporting interpretation of the physical and chemical system. 

General categories of water-quality parameters include:

1. Field measurable parameters. 

2. Major inorganic ions 

3. Nutrients. 

4. DOC (dissolved organic carbon). 

5. Pesticides. 

6. VOC (volatile organic compounds). 

7. Metals and trace elements. 

8. Bacteria. 

9. Radionuclides.

Description of existing ground-water-quality monitoring programs

U.S. Environmental Protection Agency  STORET

The U.S. Environmental Protection Agency maintains a centralized database of water quality information, referred to as the STORET database. In California, the STORET database contains ground-water-quality data collected by various agencies, including the California Department of Water Resources, the California Department of Health Services, the U.S. Bureau of Reclamation and the U.S. Geological Survey. The STORET data for the Central Valley includes analyses for a wide range of parameters.  Because the STORET database is a clearinghouse for water-quality data from all agencies, the data must be screened carefully to eliminate multiple records for each set of analyses. Other problems with the database include the lack of information on well construction, such as well depth, or screened intervals. 

California Department of Pesticide Regulation

The California Department of Pesticide Regulation (CDPR) maintains a statewide database of wells sampled for pesticide active ingredients, referred to as the Well Inventory Data Base. The data are an aggregation of hundreds of separate monitoring surveys done by numerous agencies. This database was developed in 1983 to provide information on the occurrence of non-point-source contamination of ground water by the agricultural use of pesticides. Pesticide contamination was not documented in ground water until about 1979; therefore, most of the pesticide analyses were collected after this date. Although originally designed to provide information on non-point-source occurrence of pesticides, the well inventory database also includes sampling results of point sources. These aggregated data are interpreted by CDPR and published annually in a report. 

California Department of Health Services

The California Department of Health Services (DHS) maintains a statewide water quality database for drinking water, referred to as the Drinking Water Quality Monitoring Database (WQM). This database was created as part of a monitoring program implemented in 1983 by DHS for detecting and monitoring organic chemical contaminants in drinking water supplies. Although organic chemical contamination was the primary focus, the database includes analyses of the full range of water quality parameters. The results of the DHS water-quality-monitoring program for large and small public water systems have been summarized in two reports. 

California Department of Water Resources: San Joaquin, Central, Northern Districts

The Department of Water Resources operates or has operated regional groundwater quality monitoring networks as part of its mission to identify the quantity and quality of the state’s water resources.  The program is implemented by the Division of Planning and Local Assistance district offices in Fresno, Sacramento, and Red Bluff.  The San Joaquin District in Fresno is responsible for programs in the San Joaquin Valley.  The Central District in Sacramento is responsible for the southern Sacramento Valley, and the Northern District in Red Bluff is responsible for the northern Sacramento Valley. 

The San Joaquin District does not have a comprehensive groundwater-quality monitoring network.  A valley-wide groundwater-quality data program began in the 1950s, but the network is no longer active due to cuts in program funding.  The program produced a considerable amount of data, consisting primarily of standard mineral analyses (major ions).  Minor elements, nutrients, pesticide and organic compound analyses are sometimes available.  The data are stored in paper files, although an electronic database to manage the water-quality data is in development.  Over 25,000 analyses comprising over one million data records, dating back to the late 1950s and early 1960s, will be incorporated into the database.

The San Joaquin District has three active groundwater-quality programs.  None of these programs is designed as a regional monitoring network. The program names, the number of stations sampled, and frequencies of data collection are:

Los Baños Desalination site
18 wells


Sampled Annually

Los Baños Grandes


30 wells


Sampled Annually

Tile Drain sumps
40 Stations


Sampled every other 






month

The Los Baños Desalination monitoring program is designed to detect leakage from the facility to the shallow ground water in about a 100-acre area.  Monitoring wells near Los Baños Grandes are sampled to provide baseline information in the event of construction of Los Baños Grandes Reservoir. Tile drain sumps are sampled to characterize shallow drain water for study purposes only. By arrangement with landowners, tile drains are located only generally on maps. The Drainage Program produces a drainage monitoring report each year for the data collected at tile drain sumps.  The report includes a map identifying the shallow groundwater area and tables summarizing shallow groundwater acreage. 

The baseline groundwater quality program, conducted by the Central and Northern District offices of DWR, is still active in the Sacramento Valley.  The regular data collection program began in the late 1950s and early 1960s.  Currently, about 300 wells are measured in the network.  The approximate locations of active wells in the southern Sacramento Valley are shown on figure 24.  Coordinate data for wells in the northern Sacramento Valley were not available for this report.  In addition to the regular 
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               Figure 24

Regional Water Quality Control Boards 

monitoring network, several thousand wells have been sampled as part of special studies.  Some of these samples date from the 1940s.

Wells in the baseline program are sampled biannually.  In the field, the temperature, specific conductance, and pH of the sample are measured.  Laboratory analyses include specific conductance, pH, chloride, magnesium, calcium, sodium, hardness, and total alkalinity.  Every ten years additional laboratory analyses are performed including potassium, sulfate, nitrate, boron, and total dissolved solids.  In special studies a wider range of analyses are often conducted; these include minor elements, nutrients, pesticides, and organic compounds.  

The historical data collected in the program are stored in a legacy database.  A considerable amount of effort will be required to convert the data to a modern relational database system and verify its accuracy.  Data from recent years are stored in stand-alone databases or spreadsheets.  However, this represents only a fraction of the data collected during the last four decades.  There is no regular program to analyze or report the results of the data.  However, the data are compared to primary and secondary drinking water standards, and when necessary, owners are notified of potentially unsafe water.  

The California Regional Water Quality Control Board (RWQCB) maintains water quality information on sites subject to regulatory compliance monitoring.  The specific parameters monitored and the characteristics of the monitoring networks are determined on site-specific basis.  These data are stored primarily in paper files and have not been assessed or evaluated for regional monitoring purposes. 

U.S. Geological Survey 

The U.S. Geological Survey (USGS) maintains a statewide water quality database that includes the results of ground-water sampling for USGS programs. This database, QWDATA is part of the National Water Information System( NWIS) which stores water-related data collected by the USGS throughout the nation.  Each well represented in QWDATA contains a corresponding entry in the USGS Ground Water Site Inventory (GWSI) file. The GWSI file contains well depth, perforated intervals, well type, water use, and other information on well construction, location, and ownership. The locations of 5760 wells in QWDATA that were sampled by the USGS in the Central Valley are shown on figure 25.

Ground-water quality information in QWDATA was collected for local studies as well as synoptic characterization of regional ground-water quality, such as the Regional Aquifer-System Analysis (RASA) Program and the National Water-Quality Assessment (NAWQA) Program. 

The objective of the RASA program was to provide information for effective management of the aquifer system in the Central Valley, including the hydrogeologic framework of the valley, hydraulic characteristics of the alluvium, understanding of the ground-water-flow system, chemical character of the ground water, processes that control ground-water chemistry, and the effects of past and current human activities on the aquifer system (Bertoldi and others, 1991). In the Sacramento Valley, Hull (1984) studied the processes controlling water chemistry and evaluated temporal trends in dissolved solids and nitrate concentrations. The data for this report included 653 wells sampled by the USGS between 1974 and 1976, 2,136 analyses from 281 wells from the California Department of Water Resources, and 63 additional samples collected by the USGS in Yolo County in 1979. Temporal variations in dissolved-solids and nitrate concentrations were evaluated for a subset of data collected during 1974-79. Domagalski and Dubrovsky (1991) presented a comprehensive summary of the distribution of pesticides in ground water in the San Joaquin Valley. The data for this report include pesticide and analyses from the CDPR database for 1975-88 and pesticide and tritium analyses for 183 wells sampled by the USGS using two networks at different spatial scales. 

The NAWQA program was designed to assess the status of and trends in the quality of the nation's ground- and surface-water resources, and to link the status and trends with an understanding of the natural and human factors that affect the quality of water (Hirsch and others, 1988). The quality of ground water in the alluvial fans of the eastern San Joaquin Valley was assessed by collecting data from three networks: 30 domestic wells representative of the regional aquifer system, 60 shallow domestic wells in three well-defined and contrasting agricultural land-use settings, and 20 multilevel monitoring wells in a 3.5-mi transect along a ground-water flow path.  An additional 30 monitoring wells were installed adjacent to selected wells in the network for the agricultural land-use study to evaluate the difference in water quality analyses between domestic and monitoring wells. Temporal changes in ground-water quality in the regional aquifer system were evaluated by resampling 23 wells that were sampled during 1985-87 as part of the RASA program. 

The Sacramento Valley NAWQA program assessed the quality of ground water in parts of the Sacramento Valley aquifer system by collecting data from three networks: 29 domestic wells and 2 monitoring wells in the upper 300 feet of the aquifer system in the southeastern Sacramento Valley; 30 monitoring wells installed and sampled in shallow sediments beneath rice-growing areas; and 20 monitoring wells installed and sampled in shallow parts of the aquifer system beneath residential and commercial urban areas in the Sacramento metropolitan area. 

Use of existing water-quality data 

A large amount of water quality data exists; however, data are collected by many agencies and individuals and the objectives for ground-water sampling are diverse.  Some monitoring programs are designed to assess ambient conditions, whereas other data are collected for regulatory compliance.  In many areas, the existing data are adequate to use as baseline information; however, a significant effort is required to assess these data and process them into a usable form.  Various collection methods, analytical methods, and detection limits from the different sources of data are used, and the data must be screened to eliminate any resulting bias before analysis of the data 

[image: image3.wmf]
Figure  25.  Location of 5760 wells in the Central Valley sampled by the U. S. Geological Survey.

can be completed.  Some of the data collected by each agency has also been submitted to other agencies for their databases; therefore, retrievals from multiple databases must be screened carefully to eliminate duplication.  A thorough assessment of existing data can identify additional water-quality monitoring needs. Because monitoring networks are sensitive to changing scientific and managerial needs, database inventories must be updated continually. 

It is important to consider the third dimension when using or assessing ground-water quality data.  Ground-water quality can vary substantially with depth in the aquifer system.  Most production wells that are sampled as part of existing monitoring programs produce water from several aquifer zones, between which water quality varies. It is important to incorporate well-construction information into both network design and interpretation of network data so that water quality in individual aquifer zones can be characterized and examined for trends. 

An existing database might be used as a de facto monitoring network even if data were not collected as part of a network designed to evaluate changes in ground-water quality with time.  For example, the USGS water-quality database, QWDATA, contains water-quality information predominantly from wells that have been sampled only once.  If wells are similarly constructed, QWDATA might to be used to examine regional ground-water-quality trends by comparing the temporally varying concentrations of a specific parameter from samples taken in different wells at different times.  Figures 26 to 34 show a decadal grouping of wells sampled for various constituents.  A comparison of the individual maps on each figure indicates that some parts of the Central Valley have been sampled for a specific constituent during several decades. This type of trend analysis is highly dependent on the spatial variability of aquifer system hydraulic properties and the contaminant/constituent source.  It also might have utility for identifying trends in non-point source constituents that are deposited atmospherically, (for example, MTBE, stable isotopes, CFC’s, etc.) 

Comparisons between temporal trends in the concentration of individual constituents might indicate relations between constituents that relate to changing land use, water source, or to hydrogeochemical processes.  These kinds of comparisons could be made using data from an individual agency, or from composite databases such as the STORET database operated by the USEPA.  

What improvements or new data are needed? 

DWR’s Sacramento Valley baseline groundwater quality network has not been critically evaluated since its inception.  Many of the wells in the network are adequate to measure ambient conditions, but some wells will probably need to be replaced.  In areas of special concern, it may be necessary to install dedicated monitoring wells.  In general, however, existing production wells could provide adequate replacements.  The ambient groundwater quality network in the San Joaquin Valley needs to be reactivated.  Some wells in the former network will probably be suitable to measure ambient conditions.  As with the Sacramento Valley network, it will probably be necessary to establish new monitoring wells. 
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Figure 26. Location of ground water sampled for dissolved nitrate by the USGS.
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Figure 27. Location of ground water sampled for dissolved chloride by the USGS.
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Figure 28. Location of ground water sampled for dissolved selenium by the USGS.
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Figure 29. Location of ground water sampled for dissolved arsenic by the USGS.
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Figure 30. Location of ground water sampled for dissolved oxygen by the USGS.
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Figure 31.  Location of ground water sampled for stable isotope composition (Oxygen-18 and Deuterium).
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Figure 32. Location of ground water sampled for tritium composition.
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Figure 33. Location of ground water sampled for Atrazine by the USGS. 

[image: image12.wmf]
Figure 34. Location of ground water sampled for dissolved tetrachloroethene by the USGS.

Neither QWDATA, the USGS database, nor STORET, the USEPA database, is intended to operate as a repository for a regional ground-water-quality monitoring network.  These databases can be used to characterize ambient conditions and historical trends, but a regional ground-water-quality monitoring network should be redesigned for the Central Valley.  Critical assessment and improvement of DWR’s regional network is a logical beginning to the redesign process.  

How should the monitoring data be collected? 

Groundwater samples are collected from DWR’s groundwater quality-monitoring network in the Sacramento Valley about once every 2 years.  This sampling period may be insufficient to monitor water transfer effects, which have historically occurred within a single irrigation season.  By sampling key parameters through an irrigation season, short-term water quality variations can be monitored.  Combined with the long-term data, an assessment of ambient water quality fluctuations may be developed that will define how groundwater quality changes in response to extraction during normal and drought conditions.  Such an assessment may provide a means of distinguishing water quality variations that result during water transfers. 

How should new/existing data be assessed?

A complete review of the existing and historical data and monitoring networks is needed.  This will require the collection and compilation of a large amount of data.  The data are available in a wide range of media and formats.  Standardized methods of storing, reporting, and disseminating the data also need to be developed.

The lag time between groundwater quality sampling and reporting of the analytical results can adversely affect the decision-making process.  Analytical results need to be received in a week or less for the monitoring to be meaningful.  An alternative to reliance on laboratory analyses is to use a general indicator of water quality such as specific conductance.  However, some constituents, such as boron or selenium, can be harmful at low concentrations and are not detected by general indicators of water quality.  The potential presence of constituents such as these underscores the importance of thoroughly characterizing baseline water quality and the need for development of field measurement techniques.   

3.B.4. Land subsidence  

Regional monitoring and assessment related to land subsidence issues is needed to detect natural system variation and the effects of physical processes or stressors that might cause or appear to cause land subsidence.  Regional networks provide information necessary to separate regional effects from the effects of site-scale water transfer operations.  Regional network infrastructure may have considerable utility for site-scale monitoring and initial site characterization.

Land-surface elevation and ground-water levels should be monitored regionally.  Because it is probably logistically infeasible to monitor aquifer system compaction regionally, historical monitoring is discussed in this section but a regional monitoring network is not described.  Measurement of aquifer system compaction is an important part of monitoring and assessment activities at ground-water extraction facilities and is discussed in ‘Local-Scale Monitoring and Assessment’ (see section 3.C.4.2).

3.B.4.a Land surface elevation

Land subsidence is defined as the lowering of the elevation of land surface.  Calculating the magnitude of land subsidence requires that land surface elevation be measured at the beginning and end of a time period of interest.  Land subsidence can be the result of several process that are active in the Central Valley—aquifer system compaction, compaction of hydrocarbon reservoirs, oxidation of organic soils, hydrocompaction of moisture deficient deposits (debris flows); and tectonics.  It is important to know if sources other than aquifer system compaction are contributing to subsidence.  Historically, aquifer system compaction measurements were compared to land subsidence calculations to determine if processes other than aquifer system compaction might be contributing to lowering the land surface.

Geodetic networks referenced to a common datum are critical to accurately determine the changes in the elevation of land surface.  California is a tectonically active region where movement of the land surface horizontally and vertically can occur episodically (resulting from co-seismic or post-seismic movement) or continuously (creep at a relatively uniform rate) due to movement of tectonic plates in the earth’s crust. Without a common datum it would be difficult to determine if the land surface in an area where subsidence was suspected was actually subsiding or if land surface in adjacent areas was moving tectonically upward.  Regional geodetic networks referenced to a common datum will be critical to determine changes in land surface elevation at a water transfer facility.

Existing networks/data

Many agencies have installed benchmarks or geodetic stations in the Central Valley. The accuracy of published horizontal and vertical coordinates at these sites varies depending on the agencies’ objectives and field procedures, and on the movement of land surface since installation of the monuments.  Coordinates published at the time of monument installation cannot be assumed to represent a regional picture of current land surface altitude.  

The geodetic control (precisely known horizontal and vertical stations) in the United States is established and maintained as the Federal Base Network (FBN) by National Geodetic Survey (NGS), National Oceanic and Atmospheric Administration (NOAA), in the Department of Commerce. The maximum distance between stations in the FBN is 75 km; however, each state has worked with the NGS to determine whether a denser spacing of geodetic stations would be appropriate and desirable.  Many states have adopted a spacing of 35-40 km for their High Accuracy Reference Network (HARN) which, in California, is also known as the High Precision Geodetic Network (HPGN).

High precision national networks have an accuracy of Order A, which indicates error on the order of 1 part per 10,000,000, in contrast with the previously highest level of accuracy (for leveling or horizontal surveying) of 1 part per 100,000.  These definitions are related to the amount of error in the measurement relative to the length of the baseline between adjacent stations.  (Higher-order [AA] accuracy is required for global geodesy.)  The HPGN of California was originally observed (with Global Positioning System (GPS) surveying) in 1991 to Order B (1: 1,000,000) because the objectives were to establish a horizontal-control network with vertical accuracy of +/-5 cm.  In the summer of 1998, a core network of about 150 stations of the HPGN was re-observed using specifications intended to achieve a +/- 2cm horizontal accuracy (equivalent to Order A) and between +/-2 to 5 cm vertical accuracy.  To expand the vertical control network in California, ties were made to benchmarks that had been leveled in 1988 during establishment of the NAVD88 (North American Vertical Datum of 1988).  Because there is active, continuous crustal motion in California, periodic re-measurements must be made to retain the accuracy and precision required of geodetic networks.  Coordinates become obsolete as tectonic plates move.

After an “Order A network” has been established at a statewide scale, regional densifications can be made to the same or lesser order of accuracy.  These secondary networks are geodetically connected to the primary network by incorporating some of the regional geodetic stations.  Recently, a secondary, denser network was established in the Sacramento-San Joaquin Delta; stations are spaced on average, 7 km apart.  After a regional network is established, local networks, with an even shorter distance between stations can be established to provide geodetic control at water transfer facilities.   If the same accuracy standards are desired, for example, +/- 2 cm in the vertical component, because of the stringent specifications required, it may be more cost effective to do precise leveling rather than GPS surveying for local networks.

The status of vertical control networks in the Central Valley is dismal.  Benchmarks have not been leveled or otherwise surveyed for decades in most of the Central Valley.  However, there are two relatively recent (less than 10 years) measurements that help establish the framework for developing and measuring an extensive new network.  In 1988, a level line was run (to first order standards) along I-5 or Hwy 99 (where it exists) from the Oregon border to Stockton, and then along the California Aqueduct in the San Joaquin Valley.  This surveying established the NAVD88 (North American Vertical Datum of 1988) at a minimal level.  However, no measurements were made of monuments referenced to NGVD29 (National Geodetic Vertical Datum of 1929) to which all historical data are referenced.  A conversion model (VERTCON) can be used for historical data but the unknown magnitude of error adds much confusion to the interpretation. 

The subregional Delta GPS Network, mentioned above, was established and surveyed in Fall, 1997 in Sacramento-San Joaquin Delta and surrounding areas.  The Delta Network consists of 111 geodetic stations that were observed in October 1997 by GPS surveying to specifications that result in the highest vertical accuracy, +/-2 cm at 95% confidence.  Adjacent stations are spaced roughly between 5-10 km apart, and range from Antioch, Tracy and Stockton on the south to Winters and Sacramento on the north.  Both vertical and horizontal coordinates have been established for all these stations in both new datums.  The National Geodetic Survey recommends that at least one-third of the network be observed every year, such that each section is measured every three years.  It is anticipated that CalFed will directly or indirectly fund these efforts via agencies such as California DWR, USGS, and USBR.

How can existing networks/data be used? What improvements are needed? What additional monitoring is needed?

The HPGN of California can be used as a framework for denser, regional GPS networks.  These denser, regional networks in turn provide a starting point for local GPS or traditional surveying.  The regional network in the Sacramento-San Joaquin Delta provides the geodetic framework for a multitude of uses in the area.  One important need is for surface-water gaging stations in the Delta to be tied to this network, so that the surface-water levels are referenced to the same datum.  About 6 new geodetic stations are being added to the southern third of the network to help accomplish this goal, and this portion Deltas GPS Network will be re-observed in November 1998.

Additionally, several agencies, at various levels of government, are interested in cooperating to expand the Delta GPS Network.  One plan would extend the network south to Modesto, particularly along the San Joaquin River and other water courses that flooded in 1997 and 1998.  Two other groups are interested in expanding north throughout Yolo County on the west, and to Marysville and Sutter Buttes on the east.  Partnering efforts such as these will be crucial to re-establishing networks that will provide and maintain coordinates necessary to monitoring land surface altitude. 

Establishing a dense, regional, geodetic network in the Sacramento Valley for subsidence monitoring is important because much of the valley has not experienced large-scale ground-water development.  Substantial subsidence might be expected in some areas if ground-water levels decline substantially. A regional network should be established prior to development.  

Plans for geodetic networks in the San Joaquin Valley are uncertain.  Historical land subsidence research (Poland, 1984) provided a multitude of leveling observations between the 1950’s and the 1970’s.  Since that time little has been done.  Two years ago, discussions were started by DWR in Fresno to establish a GPS network.  The effort was not continued because funding restraints to execute the project.

During 1999 Kern County is plans to establish an ambitious horizontal control network with dense coverage that may provide vertical elevations to +/-10 cm (about 4 inches).   This effort will not use the stringent specifications required to obtain +/-2 cm accuracy of the Delta Network.

Establishing up-to-date vertical control in San Joaquin Valley is sorely needed.  Because of the large extent of the valley, a phased approach probably would provide the most efficient coverage.  The valley could be divided into three or four phases, with the network extending to the foothills on both sides of the valley so that stable benchmarks would be included.  Partnering with the Kern County Council of Governments might allow GPS observations to be collected at the +/-2cm standard.  Then, phased GPS surveys could progress northward to the Delta Network.  It is anticipated that CalFed would consider these objectives important because the San Joaquin Valley is part of the CalFed Bay-Delta solution area, and because substantial land subsidence has historically resulted from ground-water extraction. 

How should the data be collected? How should the data be assessed?


There are several types of GPS surveying equipment, each appropriate for a particular range of surveying and mapping activities.  Consequently, various methodologies have been established as standards to help the user achieve the intended accuracy.

The following discussion starts with the methods involved with precision GPS surveying and progresses to the least accurate method of GPS measurements.  All precision surveying, except for low-precision surveying, when accomplished with GPS, is differential surveying.  In differential GPS surveying at least one set of equipment collects observations at a station with known coordinates while other equipment simultaneously collect data at station(s) with unknown coordinates.

High precision (repeatability) and high accuracy (true value) GPS surveying can only be done by static observation, where the surveyor collects data at a geodetic station for at least 30 minutes.  In addition, to achieve good results in the vertical component, each measurement must be repeated on one or more different days and at a different time of day.  Experience has shown that atmospheric disturbances, which affect the path of the GPS signal (radio waves), cannot be mitigated and may not always be discernible with measurement quality statistics.  Duplicate measurements are necessary to ensure good repeatability (within 2 cm) in the vertical component.

For example, when surveying subregional networks, such as the recently established Delta Network, several (4 to 8 is common) geodetic monuments are occupied simultaneously for 30-60 minutes. Taking into account relatively long travel times between stations in the Delta, four such sets of stations can be observed in a day.  On a subsequent day, the same geodetic monuments are observed generally in reverse order to achieve measurements at different times of the day.  These data are post-processed, and results are computed in a least squares adjustment (differences between observed and trigonometrically computed) of coordinates relative to positions and elevations of the known stations in the network.  Coordinates that are determined by these methods are intended as geodetic control and would be published as part of the NGRS (National Geodetic Reference System) for use by other surveyors.

Measurements that follow less stringent procedures may provide suitable geodetic control with lesser orders of accuracy and for engineering-type applications which generally occupy a much smaller geographic scale.  Fast static, and either real-time or post-processed kinematic methods (RTK or PPK) are suited for non-network surveying, or situations where many unknown points are measured relative to only one or two known points.  Appropriate for parcel-scale surveys, these methods are commonly used in ‘traditional’ surveying jobs associated with construction, such as earth-moving, topographic mapping, and building of engineered structures, whether buildings or utilities.   Sometimes measurement of the vertical component is not an objective of the survey or it does not need to be known better than +/-5 cm or higher.  

Given these situations, RTK and PPK methods are more efficient techniques than other methods because they are rapid.  In both RTK and PPK surveying one GPS receiver/antenna is stationed at a base station (with known coordinates, usually) and another, called a rover, is set up on unknown stations for a short observation period—generally 5-60 seconds.  In RTK, both sets of equipment must have radios connected; the base transmits corrections to the scrambled GPS signal, and the rover receives the corrections so that coordinates can be computed accurately ‘on the fly.’  In PPK, data are collected from the base station and the unknown stations and processed after the survey is done, therefore no radio contact is needed for observations.  

Low precision observations with hand held GPS receivers are suitable for mapping where the objects or locations of interest are sufficiently far apart so that the amount of error in the measurement does not greatly affect their relative positioning. Precision is randomly variable in such surveys.  The error in positional (horizontal and vertical) computations can range from 16 to 100m, although it typically ranges from 16m to 30m.   If measurements of multiple points in a (relatively) small area are made in rapid succession, that is, within several hours, the accuracy of their relative positions is usually adequate for rough locational purposes.  

High precision GPS surveying to establish a regional geodetic network in the Central Valley that includes geodetic stations at water transfer facilities is a high priority.  Other methods of determining changes in land surface elevation using remote sensing techniques are the subject of current research.  

3.B.4.b. Ground-water levels 

Existing networks/data

Ground-water-level monitoring networks are described in section 3.B.2.a.

How can existing networks/data be used?

Regional monitoring of ground-water levels provides background information describing general trends due to natural hydrologic variability and the effects of other stressors on the aquifer system that might induce aquifer system compaction.  Regional networks provide a context within which the local ground-water-flow can be interpreted and may provide information useful for site characterization and site monitoring.  Regional networks and existing data will have to be used to estimate the spatial distribution and temporal changes in hydraulic head at a ground-water extraction facility.  These regional networks may provide the only data available on which to base estimates of preconsolidation head for the aquifer system. 

What network improvements are needed? What additional monitoring is needed?  How should the data be collected and assessed?

Improvements to ground-water-level monitoring networks for the purpose of water balance calculations are discussed in section 3.B.2.a.  For the purposes of assessing land subsidence it is likely that considerable modifications to existing networks will be necessary.  This is primarily due to non-ideal construction characteristics of existing monitoring wells and the timing of water-level measurements. 

Most ground-water-level monitoring wells are hydraulically connected to a thick vertical sequence of sediment, within which hydraulic head can vary substantially. Well screens, casing perforations and slots, sections of open borehole, and the gravel pack that in most wells, fills the annular space between the borehole and the casing string, allow ground water to flow vertically upward or downward within the well from aquifer zones where hydraulic head is high to zones where hydraulic head is lower.  This cross flow tends to equilibrate vertical differences in hydraulic head.  Water levels measured in such wells are composites of hydraulic head in several zones of the aquifer system.  They do not provide information sufficient to evaluate the compaction/subsidence process.  Measurements that accurately depict the hydraulic head in the aquifer system (important to assess aquifer system compaction) should be made in monitoring wells (piezometers) that are hydraulically connected to only a short vertical interval of the aquifer system.  The vertical distribution of hydraulic head is best evaluated by water-level data collected from nested piezometers; each installed at a different depth in the aquifer system.  Probably the most useful improvement to monitoring the aquifer system in the Central Valley would be installation of a regional network of nested piezometers as replacements or additions to current monitoring wells. 

Water levels must be measured more frequently.  Currently, water levels in most monitoring wells are measured twice per year – in the spring when water levels are high and in the fall, after irrigation season, when water levels have stabilized at lower levels.  This monitoring schedule, augmented by monthly water-level measurements at selected wells, has proved adequate for approximating changes in ground-water storage on a regional basis.  However, spring and fall measurements often do not reflect the full range of water level variation because water levels in many areas of the Central Valley are lowest in mid summer during the irrigation season.  Because the historically lowest water levels govern the onset of inelastic compaction of clayey aquifer system materials, increasing the frequency of measurement to define the full range and timing of water-level change should be a primary goal of improved monitoring.  The timing and the full range of water level change could be most accurately determined by operating a network of nested piezometers equipped with continuous water-level recorders.  

Assessment of data from an improved monitoring network initially would entail a huge investment of time because data from an improved network would have to be combined with existing data. The history of water-level change is probably the most important information needed to estimate the onset of inelastic subsidence. Before a time history of water-levels can be developed for an improved network of wells with short, screened intervals, data from the current regional network must be evaluated considering the hydraulic effects of screened intervals that usually span a considerable thickness of the aquifer system.  Regardless of when nested piezometers are added to the regional network, evaluation of the current regional network would provide important results and must be accomplished before specific network improvements can be made.  



3.B.4.c Aquifer system compaction

Compaction of aquifer system materials beneath a point on the earth’s surface can be measured with borehole extensometers.  The magnitude of land subsidence caused by aquifer system compaction is usually assumed to be equivalent to the compaction measured by an extensometer that fully penetrates the compacting aquifer system.  Extensometers are expensive to construct.  The extensometer facility most recently (1996) installed by the USGS, which measures compaction in two zones between land surface and 1200 ft below land surface and measures hydraulic head in 4 zones near Lancaster, California, cost nearly $200,000.  Because of their expense and because they provide compaction at only a single map location, it is probably infeasible to construct or maintain a dense network of extensometers in the Central Valley.  Regional estimates of aquifer system compaction are interpolated most efficiently by comparing aquifer system compaction measured at strategically located extensometers to estimates of land-surface elevation change made from regional geodetic measurements (using GPS, section 3.B.4.a) or remote sensing methods (see research needs, section 4).  Historical extensometer installations are briefly described below. The use of extensometer data is discussed in Local-scale monitoring and assessment (section 3.C.4).

Existing data

In the early 1950s, in response to concerns of federal and state agencies regarding the effect of land subsidence on the conveyance of flood flows and canal water through parts of the San Joaquin Valley, the Interagency Committee on Land Subsidence formed to study the problem.  This committee, in conjunction with a USGS research program on aquifer mechanics, and other state and federal programs, eventually installed extensometers at 23 sites in the San Joaquin Valley.  Some extensometer facilities measured compaction in several distinct zones of the aquifer system.  In total, data on aquifer system compaction was compiled by the USGS for 43 separate zones of the aquifer system at these 23 sites.  The USGS terminated field monitoring of compaction and water levels in January 1983. The California Department of Water Resources (DWR) continued monitoring eight of the sites along and near the California Aqueduct. The Bureau of Reclamation (USBR) continued monitoring at five sites. In addition, five wells at three sites were capped for future water-level observation; the remaining wells were abandoned and destroyed. Currently, the DWR compiles cumulative change in aquifer system thickness (cumulative compaction) and water levels at six of these sites and at an extensometer constructed for the Kern Water Bank in 1993.  The status of aquifer system compaction and water levels measured by the USBR has not been assessed. 

Historical information is less available in the Sacramento Valley.  An extensometer installation was constructed in 1987 by the USGS near Woodland, California.  The installation was operated by the USGS until 1992, at which time the DWR assumed monitoring responsibility.  In 1992 DWR constructed an extensometer in eastern Yolo County and in 1994 DWR constructed an extensometer in southeastern Sutter County.  DWR monitors compaction and water levels at these three facilities.  No other extensometers have been constructed in the Sacramento Valley.   

3.B.5. Socioeconomic factors

Third Party Effects

Collection of “base-line” information is crucial for the monitoring of socioeconomic impacts of water transfers in California. The information needs to be collected in the following areas:

Cropping pattern and acreage

To quantify the impacts of water transfers in both the exporting and importing areas, data on cropping patterns and irrigated acreage must be collected on a regular basis. Agricultural production tends to change regularly due to market fluctuations and natural factors such as droughts and freezes. As such, it is important to distinguish between direct and indirect economic impacts resulting from water transfers ( re-allocation of resources) versus other factors (market forces and weather). There is also variability in the intensity of  the use of  factors of production (such as labor, water, fertilizers) across crops. The information on cropping patterns and irrigated acreage will enable policy makers to limit transfers from areas which rely heavily on production of labor- intensive or high-value crops in order to minimize the negative third party impacts.

Existing data on cropping pattern and acreage is available through Department of Water Resources (DWR), County Agriculture Commissioners’ Reports , and many water districts. For data on a less aggregate level, there is a need for a new program to collect the information on a regular basis. 

Agricultural  employment

One concern of water exporting areas is the adverse impact of transfers on local employment. Agricultural employment statistics from Employment Development Department (EDD) are complex and difficult to compare. Farm employment and unemployment totals often rise and fall together. Data is distorted by differences in weather from month to month, or for the same month in consecutive years. Published data is often too aggregated or in raw form. There is a need for a program to collect and interpret farm and rural employment data on a regular basis.

Rural businesses sales and employment

To monitor the impact of transfers on local communities’ employment and finances, data needs to be collected on sales and employment levels of local businesses that directly and indirectly supply goods and services to local farmers. This information can be obtained from Employment Development Department and Office of State Controller, Local Government Fiscal Affairs.

Population and Income

To monitor the extent of adverse socioeconomic impacts of water transfers on local communities, it is crucial to have accurate demographic and financial data on the affected areas.  Demographic data for cities and counties are available from the Department of Finance, Demographic Research Unit .  Data on personal income and other economic data, on a county basis, are also available from the Department of Finance.  

The Franchise Tax Board collects personal and corporate income tax data.  Much of this data is also available by county at the Department of Finance . They also collect the following useful data, by county: 

     
Population of the county and largest cities     

Educational enrollment and spending 

     
Labor force and employment by industry 

     
Income and sales 

    
Imports and exports by customs districts 

     
Housing stock and residential/nonresidential construction 

     
Manufacturing industry/Timber production 

Agricultural data, such as number of farms, agricultural employment, and value of production 

    
Vehicle registration and miles of streets, roads, and highways 

    
 County tax collections and expenditures.

The State Board of Equalization Data collects data on sales taxes, excise taxes and property taxes.  Much of this data is also available, on a county basis, at the Department of Finance.  

History of water transfers

An accurate, complete and up-to-date account of all the past and planned transfers of water from and to a region is needed to minimize the third party effects by preventing excessive transfers from a single region. The State Water Resources Control Board (SWRCB) , DWR, and Bureau of Reclamation (USBR) should be consulted for compilation of this list. There is a need for an ongoing program to monitor and record all the water transfers between regions.  Water transfer histories might be complied by a water information-clearing house, perhaps, as proposed in the CALFED draft EIS/EIR, residing within the State Water Resources Control Board. 

3.C. 
LOCAL-SCALE MONITORING AND ASSESSMENT

Local-scale networks will monitor the effects of the water transfer on the physical and chemical system and on the socio-economics of the transfer area.  Network guidelines will vary from area to area depending on project design, site conditions, desires of the participants in the water transfer, requirements of government regulatory or oversight agencies, and perhaps, other factors. The design of specific, local monitoring networks depends to a great extent on site characterization studies that likely will precede environmental impact reports and the design of transfer facilities.  Site characterization of a local project area should incorporate analysis of regional-scale monitoring data. Local-scale monitoring will provide data that can be used for facility design, facility operation, and regulatory compliance. Questions that must be answered to design monitoring networks at a water transfer site are:  

· What area is affected by a water transfer?

· What local-scale networks exist in the affected area?

· What is the hydrogeologic setting, including aquifer-system geometry, and boundaries? 

· What are aquifer system hydraulic and mechanical properties?  

· What is the water balance (inflow, outflow, change in storage terms) in the affected area? 

· What is the baseline water quality and what are the water-quality issues in the affected area?

·  What socioeconomic factors are important in the affected area?

Determination of the area affected by a water transfer

The area affected by a water transfer should be determined on the basis of hydrogeologic characterization, the hydraulic parameters, and hydrologic boundaries of the system, even though the location of physical structures (wells, canals) used in a water transfer may be of limited areal extent. An assessment must be done to determine how large an area is required to represent the potentially affected area. Because the aquifer system is an interconnected physical and chemical system, it may be necessary to analyze conditions over large areas to serve as indicators of water transfer effects.  The area affected socio-economically by a water transfer may have considerably different boundaries than the area affected hydrologically. 


3.C.1. Hydrogeologic Characterization

Detailed hydrogeologic characterization data should be collected in the area affected by a water transfer to supplement the conceptual model of the regional scale system. These data can include detailed descriptions of the aquifer sediments, using continuous core and borehole and surface geophysical methods. Synthesis of these geologic data provides understanding of the depositional environments of the aquifer system sediments that can be used to interpolate sediment characteristics between wells and test borings.  Aquifer tests can provide hydraulic properties for selected units.  Laboratory analysis and testing of sediment core can provide hydraulic and mechanical properties.  Hydrogeologic characterization precedes monitoring network design.

3.C.2. Water balance

A local water balance should developed for the area affected by a water transfer within the framework of a water balance for a larger region. The complete water balance for the area affected by a water transfer includes the following components that may or may not be measured adequately by existing local-scale networks: 

Groundwater Levels

Groundwater levels must be tracked to detect changes resulting from water transfers. Ground-water levels should be measured at spatial scales and frequencies that allow hydraulic head in individual aquifer zones (identified during site characterization) to be interpreted meaningfully.  Three important map products using groundwater levels are: 

1. Depth to groundwater below the ground surface -- defines areas of possible seepage and drainage problems, and areas of excessive pumping lift.

2. Elevation of the groundwater surface relative to a commonly referenced geodetic datum, such as NGVD29 or NAVD88 --shows the direction of groundwater movement, helps define groundwater overdraft areas, and can indicate the potential for movement of contaminants and/or poor quality groundwater to areas of good quality.

3. The change in groundwater levels over a period of interest -- shows the reaction of the aquifer-system to changes in recharge or discharge, and is used to determine groundwater storage change.

4. Vertical hydraulic gradient between different aquifer zones -- indicates the direction and potential for vertical flow in the aquifer system. 

During the Emergency Drought Water Banks (EDWBs) DWR invested considerable time in data compilation and analysis.  Generally, DWR found that for each person-day in the field collecting data from two to 20 person-days were needed in the office compiling, analyzing, and reporting the data.  During the EDWBs maps indicating the change in hydraulic head (water levels) were extremely useful in analyzing the effects of a water transfer.  Without regional groundwater-level monitoring data (from areas of similar climatic and hydrologic conditions), for comparison to local monitoring data, determining the effects of a water transfer becomes extremely difficult. 

Stream stage and discharge 

For some water transfers, it is likely that stream gages will have to be established on watercourses in the transfer area and that stream gain-and-loss studies will have to be performed seasonally both before and during transfer operations.  These data provide direct quantitative information of the interaction between streams and aquifers and may eventually play an important role in maintenance of existing surface water rights.  Staff gages should be installed at wetlands and the depth of water should be correlated with groundwater extraction.  

Surface water deliveries

Determining the amounts and timing of surface water diverted from streams and delivered via canals, or pumped directly from rivers to users, at a scale appropriate for a water balance in a transfer area, may require the cooperation of local agencies, water districts, and individual land owners.  It is likely that water accounting practices will vary considerably within a transfer area and that measurement error will vary depending on methods to used report diversions and deliveries. 

Net infiltration

Compiling information on the individual components used to calculate net infiltration might require considerable effort in the area affected by a water transfer.  Because precipitation is spatially variable, rain gages may need to be installed in closer proximity to specific water transfer projects for more accurate measurements.  Water applied for irrigation purposes may not be measured currently at scales necessary for infiltration calculations. Similarly, return flows currently may be unmeasured requiring installation of measurement devices or development of estimation methods.  Site characterization investigations should identify deficiencies in the available information on soil properties, cropping patterns, and other data needed for ET estimates.  Ground water pumpage is not usually measured directly.   Monitoring pumpage may require the cooperation of local landowners.

3.C.3. Water quality

Water quality parameters should be selected for monitoring in the affected water transfer area if the parameter has been documented or is likely to occur regionally.

Background levels of selected constituents should be evaluated before a transfer begins.  A monitoring program should then be designed to sample for chemical constituents, identified as important during the background characterization, at appropriate time intervals and at appropriate lateral and vertical locations.

For each area likely to be affected by a water transfer, water-quality and construction information for existing wells should be compiled from the files of federal, state and local agencies. In addition, reports and other site-specific information should be reviewed. The review can evaluate whether the existing groundwater-quality monitoring information is adequate to characterize baseline conditions.  Maps can be prepared depicting the location of active monitoring wells. Additional groundwater quality monitoring should then be developed where there is inadequate spatial coverage. 

Ground-water samples from monitoring wells should be analyzed for field measurable parameters, common inorganic constituents, trace elements, and other constituents determined to be relevant to the area affected by the water transfer.  The data set for new wells should be compared with the existing data set and evaluated for trends or anomalies. Where anomalies occur, sampling of additional wells may be necessary. 

3.C.4. Land subsidence

Land subsidence monitoring, assessment, and research should be adequate to 

1) quantitatively define the vertical compaction of aquifer system materials owing to ground-water extraction, 2) discriminate land subsidence caused by water transfer operations from land subsidence caused by other causes or other extractions of ground water, and 3) accurately detect the onset and magnitude of inelastic (permanent) compaction.  Assessment of data from regional- and local-scale monitoring networks is necessary to evaluate the effects of water transfers that extract ground water.  Regional network infrastructure may have some utility for site-scale monitoring and initial site characterization.

Water transfers that utilize the aquifer system will probably monitor aquifer system compaction, ground-water levels, and either land surface elevation or change in land surface elevation.

Aquifer system compaction and ground-water levels

Compaction of aquifer system materials beneath a point on the earth’s surface can be measured with borehole extensometers. 

Typically, a borehole extensometer is constructed by cementing a small-diameter (usually 2”) steel pipe into the sediments at the bottom of a larger diameter cased borehole.   The distance between the top of the pipe and land surface is measured and recorded by various types of equipment.  The extensometer generates a continuous record of change in vertical distance between land surface and the bottom of a borehole. Originally developed as a compaction recorder in studies of large-scale land subsidence, the extensometer has evolved into the most effective means available for determining in-situ values of not only the compressibility of clayey beds (aquitards) but also their vertical hydraulic conductivity. Major improvements in stability and sensitivity allow it to record the minute elastic compression and expansion that inevitably accompany even small fluctuations in groundwater levels, as well as the relatively large deformations typical of permanent inelastic compaction.  

As a stand-alone device the extensometer may be regarded simply as a sentinel against the undetected onset of unacceptable rates of aquifer-system compaction. However, when used in conjunction with good lithologic information (from well logs) and good observation-well data (from piezometers), the deformation time-series generated by an extensometer can provide the basis for stress-strain analysis and inverse modeling that effectively characterize the hydraulic and mechanical properties of a single confining bed or the averaged properties of a sequence of interbedded aquitards.  By refining aquifer system hydraulic and mechanical properties estimated during site characterization, these data might indicate that operational changes are called for in the management of an extraction facility. 

Ground-water-level monitoring has been discussed for the purpose of local water balance calculations in section 3.C.2.  At extensometer installations, multi-completion piezometers are necessary to characterize the vertical distribution of hydraulic head.  Ideally, piezometers will monitor the three dimensional distribution of hydraulic head in each productive zone of the aquifer system at a ground-water extraction facility.

Extensometers provide information at a single point only.  Extrapolation from that point can be estimated depending on sediment characteristics and spatial distribution of pumping, and local geodetic measurements (see below). 

Land surface elevation/change in elevation

Land subsidence is measured by comparing sequential measurements of land surface elevation.  If a regional geodetic network has been established, a local network of geodetic stations at a water transfer facility can be tied to the regional grid.  Because of the stringent specifications to assure accuracy of +/- 2 cm in the vertical component, it may be more cost effective to do precise leveling rather than GPS surveying for the local, land-surface-elevation monitoring network at a transfer facility.  Surveying frequency will depend on transfer operations and climatic conditions.  Each local survey should include a GPS component that ties the local survey to at least one of the following: a vertically stable geodetic station in the regional network; a geodetic station in the regional network for which current coordinates are available; or a Continuously Operating Reference Station (CORS) in the NGS network.  CORS are permanent, continuously tracking GPS sites whose coordinates are computed nearly daily and are available via the Internet.

It is important to know if sources other than aquifer system compaction are contributing to subsidence at a water transfer facility. For example, if land subsidence occurs in the absence of substantial aquifer system compaction, a water transfer that extracts ground water cannot be the cause.  To minimize the deleterious effects of subsidence on surface or subsurface infrastructure, managers might decide to modify operational procedures at a ground-water extraction facility even though aquifer system compaction may not be the primary contributor to the magnitude of total land subsidence.  Without measurement of both total subsidence and aquifer system compaction, the potential benefits of procedural modification would not be realized. 

3.C.5. Socioeconomic factors

Monitoring of socio-economic variables has been discussed in section 3.B.5.

3.C.6 Assessment of monitoring data

It is anticipated that some entity will provide oversight to assure that water transfer operations do not cause changes in monitored parameters that exceed threshold values that likely will be established for each transfer.  Site characterization may result in estimates of the preconsolidation stress, that is, the water level at which inelastic subsidence begins.  When groundwater levels approach that threshold, the oversight entity may determine that groundwater extraction should cease until groundwater levels recover.  Similarly, if groundwater quality samples indicate that lower quality groundwater is flowing toward the aquifer system because of the hydraulic head gradient established by extraction, the oversight entity might determine that a certain percentage increase in a specific chemical or mineral constituent requires cessation or appropriate reduction in extraction.

The monitoring program for a water transfer must be tailored to fit the requirements and thresholds established. In some areas monitoring may show, for example, that groundwater extraction over time does not cause subsidence and the monitoring program could be reduced in scope.  The same might be true regarding groundwater quality.  The threshold values in each conjunctive use project should be reviewed periodically after evaluation of the data obtained from the monitoring program.  Conjunctive use projects should be thoroughly monitored, so that any detrimental impacts can be identified quickly, preferably during the pilot testing.  The oversight entity can then effectively implement appropriate mitigation measures, ranging from reduction in pumping to cessation of the project.

Assessment of monitoring data at transfer facilities will provide a greater understanding of the hydrologic and socio-economic system, thereby potentially improving management of the transfer operation.  It is important to establish an organizational structure to ensure that feedback from data assessment activities is used to improve monitoring networks.

4. Research

Research Questions







The research questions relevant to water transfers are an extension of questions that are relevant in the design of a monitoring and assessment program. Without targeting specific sites for a water transfer and without thorough analysis of current methods, it is difficult to determine what parameters account for the most uncertainty in determining the effects of a water transfer. Research questions have been summarized for basic categories of study; questions have been focused to the extent possible. 

Vadose zone: 

· In the design of water transfer projects and in the management of ground-water systems, it is necessary to determine the amount of storage space available and the rates of recharge. Quantifying the movement of water and solutes in the vadose zone is often overlooked because of the complexity of the processes and the considerable time required to obtain data at broad spatial and temporal scales. The effects of changes in recharge rates or increases in water levels are not well understood. 

Questions: What cost-effective new methods or improvements in existing methods can be developed in the measurement of vadose zone parameters? How can we better estimate the current concentrations of solutes in the vadose zone? How can we better estimate the rate of recharge through the vadose zone? How will changes in recharge rates affect the quality of water at the water table? Will infiltration of large amounts of water release contaminants into the system that otherwise would have remained tied up in clays, etc? What happens to the various chemicals that are applied or are already present in the vadose zone as they are leached through the vadose zone? Will infiltration of water with different chemical composition change the quality of water in the region where it is applied? What effect will raising the water table have on water quality in the aquifer system? 

Regional-scale processes and characterization:

· To efficiently manage the ground-water resource in the Central Valley without adversely affecting ground-water levels, land surface elevations, and water quality, an understanding of the interaction between regional-scale and local-scale processes is required. Water transfer projects may have immediate impact on local areas; however, the local-scale system is interconnected with the larger, regional system, and it may take many years before the effects of regional-scale processes can be observed. Deterioration of ground-water quality may be irreversible. 

Questions: What are the dominant regional-scale processes that may ultimately affect water transfer projects? What methods can be used to characterize the regional system on the basis of travel time? How can models of regional scale reflect processes at local scale? What is the long-term effect on ground-water quality of nonpoint source pesticide and fertilizer applications at the land surface?

· Understanding the effect of varying stresses on the system is an integral part of effective management of the ground water and surface water resources. However, it is difficult to simultaneously predict all the changes that may occur in the system as a result of changes in stress because the hydrologic system is dynamically linked at a regional scale. 

Questions: What new tools can be developed or existing tools can be improved to aid in the optimization of management of the ground- and surface-water resources in the Central Valley at a regional scale?

Water budget:

· To efficiently manage the ground-water resource in the local area affected by a water transfer without adversely affecting ground-water levels, land surface elevations, and water quality, accurate quantification of the total water budget is required, including characterization of the interaction between ground water and surface water. Some of the components of the total water budget can be monitored using well-established methods; however, for most parameters, improved methods are needed. 

Questions: How can the rate and direction of ground-water movement be better quantified? What new methods will substantially improve estimates of ground-water inflow and outflow, both in the subsurface and between the aquifer system and surface water?  

Watershed Processes:

· Our ability to conjunctively manage our ground-water and surface-water resources in the Central Valley is dependent on the future availability of water. The climatic variability experienced in the last 5 years demonstrates the need for more accurate predictions of runoff and recharge to reduce uncertainty in estimating the availability of water.  

Questions: What is the short- and long-term variability in climate in the Central Valley and its watershed? How do watershed-scale processes affect local-scale management of conjunctive use projects? How can we can we better evaluate the effects of climate change and climatic variability on runoff and recharge in the Central Valley? 

Data management:

· Efficient, long-term management of the ground- and surface-water resources requires collection and interpretation of large amounts of various types of data. Currently, data are collected and stored by numerous agencies in various formats. Even if the data were made accessible through a centralized management program, the sheer volume of data could prohibit the use of data to its full potential.   

Questions: What new methods can be developed, or how can existing methods be improved, to optimize and fully incorporate the wealth of monitoring data? 

Subsidence:

· Knowledge of the preconsolidation stress of aquifer system sediments is essential if ground-water extraction facilities are designed to avoid inelastic, permanent subsidence. The transition between elastic and inelastic compaction of the aquifer system as a whole can be identified by joint analysis of aquifer system compaction data collected from extensometers and hydraulic head data collected from piezometers.  Although this analysis is the current state of the art, it is inadequate for facility design because it requires that the aquifer system actually compact inelastically in order to determine the preconsolidation stress.  Laboratory analysis of sediment core samples often produce an ill-defined transition from elastic to inelastic response probably because of expansion and disturbance that results from cutting the core free from its high pressure environment and bringing it the surface. 

Questions: How can the 3-dimensional distribution of preconsolidation stress in aquifer systems be defined prior to operation of a ground-water extraction facility?  What test methods can be developed to measure preconsolidation stress of aquifer system sediments, in-situ?  How do the results of new in-situ methods compare to state-of-the-art laboratory and extensometer-based methods?

Design and management of water transfer facilities that extract or store ground water require a better understanding of applied aquifer mechanics than currently available.  The deformation (horizontal and vertical) of individual layers of the aquifer system needs to be accounted for uniquely.  But, extensometers measure total compaction in that part of the aquifer system spanned by the extensometer pipe, that is, between land surface and the bottom of the extensometer pipe.  Current technology requires that separate extensometers be constructed to measure compaction in separate zones of the aquifer system.  It would be logistically impossible to monitor compaction in each compacting layer with a separate extensometer.

Questions:  What techniques can be developed to measure compaction in individual layers?  What techniques can be developed to quantify elastic and inelastic compressibility of individual layers?  How well does the integration of individual layer deformation represent deformation of the aquifer system?   What techniques and equipment can be developed to measure the 3 dimensional response of aquifer materials to ground-water extraction?

Land subsidence in the Central Valley may have many causes—extraction of subsurface fluids, oxidation of organic soil materials (peat), tectonics, hydrocompaction of moisture deficient sediments, etc.  More than one of these processes may be active at a ground-water extraction facility.  Operation, monitoring, and assessment of transfer facilities requires quantification of both total subsidence and subsidence caused by ground-water extraction.  Therefore, in addition to aquifer system compaction data from extensometers, data describing the temporal change in the elevation of land surface must be collected.  Repeat measurements of land surface elevation by land or satellite surveying techniques can be time consuming and expensive.

Questions:  What methods can be developed to provide economical and accurate repeat measurements of land surface altitude?  What methods can be developed to provide accurate measurements of the change in land surface elevation during a specified period of time, for example during the operation of a ground-water extraction facility? 

· Reliable predictive models of aquifer system compaction could be valuable tools for designing and operating ground-water extraction facilities.  Some model codes that interface with the most commonly used ground-water-flow model, MODFLOW, are undocumented and need to be tested against field data.  All code developed for MODFLOW simulates 1-dimensional compaction in the vertical direction, and is therefore limiting in areas where horizontal strain may be important.  Other model codes simulate 2-dimensional consolidation, but cannot be used in conjunction with MODFLOW, and are not designed to address 3-dimensional problems.

Questions:  Can computer codes be documented or developed that realistically simulate land subsidence processes caused by aquifer system compaction in the Central Valley?  Can field data be collected in sufficient detail to test simulation models? 

Hydrogeologic characterization:

· The rate of movement of ground water and solutes and the geographic distribution of the amount and rate of land subsidence is dependent on the hydraulic properties, quantity, and distribution of sediments. The sediments in the Central Valley are a heterogeneous assemblage of discontinuous and interfingering layers of clay, silt, sand, gravel, and mixtures of these. This system is not accurately characterized by applying layer-cake geologic models. Because of  heterogeneous nature of these sediments, detailed descriptions of the mechanical and hydraulic properties of geologic layers encountered by a test boring may have little validity away from the well. 

Questions:  What methods can be developed to more accurately characterize aquifer sediments at a spatial scale that is relevant to the understanding of solute transport and subsidence potential? How can detailed geologic data be extrapolated to a regional scale geologic model without losing the detail in the aquifer system geometry that is important to understanding ground-water flow and transport? Can geostatistical tools provide some measure of confidence for subsidence expected within a sedimentary domain?  

Processes controlling water quality:

· Degree of threat of contamination depends on many factors, including the concentrations of the contaminants, their toxicity, the volume of ground water affected, the uses of the water, the population affected by these uses, and the availability of an alternative water supply. Understanding the effects of a water transfer on water quality must first be based on an understanding of the current processes affecting the quality of the ground- and surface-water resources. Although many studies have been done to establish cause-and-effect relations between land use and the occurrence of contaminants in ground water, the dominant processes controlling concentrations are not well understood.  

Questions: Depending on which chemicals are likely to occur (depending on land use) in the region affected by a water transfer, how long will it take for them to reach the aquifer system and how long will they persist in the aquifer system? Will they accumulate in the system? What are the important mechanisms controlling a contaminant’s behavior? How do the characteristics of the physical system and the interaction between the physical system and the contaminant affect the transport and fate of contaminants in the subsurface? What are the differences in water quality between ground water and connecting streams and rivers? What are the dominant processes that affect the concentrations of contaminants or differences in water quality parameters between ground water and connecting streams and rivers? What processes contribute to observed seasonal variability in water quality?

Effects of increased rate and volume of pumped water on water quality:

· In water transfer projects, some areas will be subject to increased rates and volumes of pumped water. In areas where pumpage has not previously exceeded these levels, the effects of this increase are probably not known. Changes in the rates and volume of water pumped will draw water from new sources, such as deeper water or increased volumes from finer-grained units present within the screened interval of the well.  

Questions: What new portions of the aquifer system will be tapped in response to increased pumping? What is the effect of an increase in the rate or volume of pumped water on water quality? What is the distribution of concentrations of various contaminants in the finer-grained portions of the aquifer system? What is the age of the water in these finer-grained units? What processes determine whether a particular contaminant persists in these finer-grained or deeper portions of the aquifer system?

Effects of water transfers on persons, businesses or agencies that are not a party involved in the transfer (third-party effects).

· Every water transfer creates economic effects on people, businesses or agencies that are subject to changes caused by the transfer.  These effect may be positive or negative.  Transfers during the EDWBs resulted in some economic effects on parties not participating in the transfer.

Questions:  What methods are available to quantify the effect of water transfers on third parties in the area of origin or the area of delivery of the water supply?  What data are necessary to identify the amount of the effect and the cost of that effect that can be identified in either the exporting or the importing region?  What mechanisms  are available to determine the amount of compensation that is fair?  How is the source of this compensation determined?  How can these costs be fairly distributed among agricultural and urban interests involved in the water transfer?  

5. Indicators
Definition

Features or attributes of the physical system and socioeconomic parameters that are expected to change over time in response to implementation of CALFED actions.  

Indicators are selected because they provide measurable evaluations of important physical and socioeconomic processes and individually or cumulatively provide an assessment of the health of the physical and socio-economic environment.  

These indicators are the gages we will use to measure progress towards the goal.

Water Transfer Indicators [spatial and temporal data]

Streamflow

Quantity

Quality & Temperature

This is the most fundamental data type needed to assess the viability and effects of any water transfer proposal.  The issues of water rights, contract allocations, and operational agreements are all dependent on reliable, accurate and timely surface water hydrology and hydraulic data.  Quantity information is needed to determine if there is water available for transfer after prior rights and environmental factors are satisfied.  Quantity information is essential for water-budget calculations. Quality information is needed to determine that there are no significant adverse effects to other water bodies in either the exporting or the importing areas.  Temperature information is needed to assess the affects of a transfer on fisheries.

Surface Water Reservoirs

Storage

Quality & Temperature

Reservoirs will continue to be one of the most important tools of large scale water transfers, either as the initial source, intermediate conveyance point, or the final destination of transferred water.  It is therefore important to maintain good data on the reservoirs for many of the same reasons stated above under streamflow.  


Groundwater

Levels

Quality & Temperature

Transfers involving groundwater–either groundwater substitution or direct groundwater delivery-- are hydro geologically complex and require good data on both surface and groundwater.  The institutional/technical complexities of groundwater transfers are outlined in “Water Transfers in California–Translating Concept into Reality” dated November, 1993 and numerous other documents by the California Department of Water Resources.

Subsidence

Design and management of water transfer facilities that extract or store ground water require a better understanding of aquifer mechanics than is currently available.

      Land subsidence in the Central Valley may have many causes—extraction of water,       oxidation of organic soils (i.e. peat),  tectonics, compaction, or hydrocompaction.  More than one of these processes may be active at a ground-water extraction facility being used as part of a water transfer operation. 

     Operation, monitoring, and assessment of transfer facilities requires quantification of both total subsidence and subsidence caused by ground-water extraction.  Therefore, in addition to aquifer system compaction data from extensometers, data showing change in land surface elevation is also needed.  

Knowledge of the preconsolidation stress of aquifer sediments is essential if ground-water extraction facilities are designed to avoid permanent subsidence. The aquifer system as a whole can be characterized by joint analysis of aquifer system compaction data collected from extensometers and piezometers.  Subsidence components include:

-land surface altitude

-groundwater levels

-compaction

Delta Hydrology/Operations     [link to Operations Group/DWRSIM]

The ability to implement large scale, north to south transfers is completely dependent upon the ability to move transferred water through the Delta to the State and federal pumps and into the aqueduct systems south of the Delta.  Both the State and federal systems are constrained by contractual commitments and operational factors.  These include:

-water supply contract deliveries

-transfers by agencies within the projects

-operational commitments to the fisheries agencies

-makeup pumping

-deliveries for critical needs

-power operations and costs

-hydrology

-biological opinions and take

-export limits and flow requirements

-outages

Socio/Economic Effects

Some water transfers have the potential to harm the economies of areas from which water is transferred.  Fallowing, for instance, can have an adverse effect on local farm economies, while groundwater pumping can result in ground subsidence or higher pumping costs for other local users of the basin. Both State and federal law contain provisions prohibiting these impacts–and more have been proposed.  

The Secretary of Interior is prohibited from approving any transfer of CVP water that would have a long-term adverse effect on financial conditions of the transferor’s contracting district or its water users.  In addition, State law prohibits the use of public agency facilities unless a finding is made of no unreasonable impact on the overall economy of the county from which the water is being transferred.

These factors make the implementation of long-term water transfers quite difficult because of the protective attitude of interests in the areas of origin.  It is, therefore, necessary, to have adequate data on socioeconomic factors, especially in the exporting areas of the State.

Important socio‑economic indicators include the following:

‑Cropping pattern and acreage

-Number and size of farms

-Value of agricultural output

-Agricultural employment

-Rural business sales and employment

-Population

-County tax collection and expenditures

-Labor force and unemployment

6. Linkages 
Other CALFED Programs and several public agencies must supply information necessary for monitoring water transfers.   Linkage to these programs and agencies that is necessary to assure adequate monitoring of water transfers is briefly described below. 

Water Quality Program: 

The Water Transfers Monitoring Program refers to the Water Quality Program for quantitative information on stream flow and stream chemistry at all sites where stream discharge and chemistry are measured in the Central Valley. 

Storage and Conveyance Program (as well as the California Department of Water Resources, Division of Operations and Maintenance and Office of State Water Project Planning, Modeling Support Branch, and the U. S. Bureau of Reclamation, Central Valley Operations Office): 

The Water Transfers Program refers to these agencies for information regarding the availability, and suitability of conditions for water transfer through surface water conveyance facilities. 

Ecosystem Restoration: 

The ecosystem restoration program must assess the ecological suitability of water transfer through the riverine and deltaic environments.  

Water Use Efficiency Program: 

The Water Transfers Program relies on information compiled under the Agricultural and Urban Water Conservation components of the Water Use Efficiency Program to assess future water supply and demand in the state to determine transfer needs, water availability, and to provide detailed land and water use information for water balance determinations and socioeconomic considerations.   

Watershed Management Program: 

The effects of water transfers on riparian corridors, wetlands, and stream basins upstream of the Central Valley need to be monitored and assessed by the Watershed Management Monitoring Program.  The Water Transfers Program also relies on the Watershed Management Program for information on spatial and temporal input of precipitation to the Central Valley. 

Various local, state, and federal agencies: 

Socioeconomic information adequate to assess the economic effects of water transfers will have to be provided by agencies exterior to the CALFED program. 
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data

		

				elev		elev

		elapsed hrs		NGVD +3		NGVD +3		NGVD +3

		8/6/98 9:00		11.63		9.39		11.03

		8/6/98 10:00		11.62		9.38		10.94

		8/6/98 11:00		11.59		9.36		10.83

		8/6/98 12:00		11.54		9.35		10.72

		8/6/98 13:00		11.49		9.33		10.61

		8/6/98 14:00		11.43		9.31		10.5

		8/6/98 15:00		11.37		9.3		10.43

		8/6/98 16:00		11.32		9.28		10.43

		8/6/98 17:00		11.31		9.27		10.49

		8/6/98 18:00		11.32		9.26		10.58

		8/6/98 19:00		11.34		9.25		10.65

		8/6/98 20:00		11.37		9.24		10.66

		8/6/98 21:00		11.38		9.23		10.65

		8/6/98 22:00		11.39		9.22		10.61

		8/6/98 23:00		11.38		9.21		10.56

		8/7/98 0:00		11.37		9.19		10.5

		8/7/98 1:00		11.35		9.18		10.47

		8/7/98 2:00		11.35		9.17		10.51

		8/7/98 3:00		11.38		9.15		10.68

		8/7/98 4:00		11.45		9.14		10.89

		8/7/98 5:00		11.54		9.15		11.08

		8/7/98 6:00		11.63		9.15		11.18

		8/7/98 7:00		11.68		9.15		11.19

		8/7/98 8:00		11.68		9.16		11.16

		8/7/98 9:00		11.66		9.16		11.08

		8/7/98 10:00		11.63		9.15		10.99

		8/7/98 11:00		11.59		9.15		10.89

		8/7/98 12:00		11.54		9.15		10.77

		8/7/98 13:00		11.48		9.16		10.65

		8/7/98 14:00		11.42		9.17		10.53

		8/7/98 15:00		11.35		9.18		10.43

		8/7/98 16:00		11.31		9.19		10.38

		8/7/98 17:00		11.28		9.2		10.41

		8/7/98 18:00		11.27		9.2		10.49

		8/7/98 19:00		11.29		9.21		10.57

		8/7/98 20:00		11.32		9.21		10.62

		8/7/98 21:00		11.36		9.22		10.63

		8/7/98 22:00		11.35		9.19		10.6

		8/7/98 23:00		11.35		9.19		10.55

		8/8/98 0:00		11.34		9.18		10.49

		8/8/98 1:00		11.32		9.17		10.44

		8/8/98 2:00		11.32		9.15		10.42

		8/8/98 3:00		11.32		9.14		10.49

		8/8/98 4:00		11.35		9.12		10.66

		8/8/98 5:00		11.44		9.12		10.86

		8/8/98 6:00		11.52		9.11		11.04

		8/8/98 7:00		11.6		9.11		11.11

		8/8/98 8:00		11.63		9.11		11.12

		8/8/98 9:00		11.63		9.12		11.06

		8/8/98 10:00		11.6		9.12		10.97

		8/8/98 11:00		11.56		9.11		10.86

		8/8/98 12:00		11.48		9.1		10.74

		8/8/98 13:00		11.42		9.08		10.61

		8/8/98 14:00		11.35		9.05		10.48

		8/8/98 15:00		11.28		9.03		10.35

		8/8/98 16:00		11.22		9.01		10.26

		8/8/98 17:00		11.18		8.98		10.23

		8/8/98 18:00		11.16		8.95		10.28

		8/8/98 19:00		11.18		8.93		10.38

		8/8/98 20:00		11.21		8.91		10.47

		8/8/98 21:00		11.26		8.9		10.51

		8/8/98 22:00		11.29		8.9		10.51

		8/8/98 23:00		11.31		8.9		10.49

		8/9/98 0:00		11.32		8.91		10.44

		8/9/98 1:00		11.31		8.91		10.39

		8/9/98 2:00		11.3		8.91		10.34

		8/9/98 3:00		11.3		8.91		10.32

		8/9/98 4:00		11.3		8.91		10.41

		8/9/98 5:00		11.35		8.92		10.59

		8/9/98 6:00		11.44		8.93		10.79

		8/9/98 7:00		11.52		8.94		10.95

		8/9/98 8:00		11.59		8.95		11.02

		8/9/98 9:00		11.63		8.97		11.03

		8/9/98 10:00		11.64		8.99		10.99

		8/9/98 11:00		11.63		9.01		10.92

		8/9/98 12:00		11.61		9.02		10.84

		8/9/98 13:00		11.57		9.03		10.75

		8/9/98 14:00		11.53		9.03		10.64

		8/9/98 15:00		11.49		9.03		10.53

		8/9/98 16:00		11.44		9.03		10.45

		8/9/98 17:00		11.4		9.02		10.4

		8/9/98 18:00		11.38		9.02		10.42

		8/9/98 19:00		11.4		9.02		10.5

		8/9/98 20:00		11.42		9.01		10.6

		8/9/98 21:00		11.47		9		10.68

		8/9/98 22:00		11.51		9.01		10.71

		8/9/98 23:00		11.54		9.02		10.71

		8/10/98 0:00		11.54		9.02		10.68

		8/10/98 1:00		11.54		9.03		10.63

		8/10/98 2:00		11.54		9.03		10.58

		8/10/98 3:00		11.53		9.04		10.53

		8/10/98 4:00		11.52		9.04		10.52

		8/10/98 5:00		11.52		9.04		10.59

		8/10/98 6:00		11.54		9.04		10.74

		8/10/98 7:00		11.59		9.04		10.9

		8/10/98 8:00		11.64		9.03		11.02

		8/10/98 9:00		11.69		9.04		11.07

		8/10/98 10:00		11.72		9.05		11.07

		8/10/98 11:00		11.73		9.07		11.02

		8/10/98 12:00		11.71		9.1		10.95

		8/10/98 13:00		11.69		9.13		10.87

		8/10/98 14:00		11.65		9.16		10.78

		8/10/98 15:00		11.61		9.19		10.67

		8/10/98 16:00		11.56		9.22		10.58

		8/10/98 17:00		11.52		9.26		10.5

		8/10/98 18:00		11.49		9.29		10.48

		8/10/98 19:00		11.48		9.33		10.52

		8/10/98 20:00		11.49		9.36		10.62

		8/10/98 21:00		11.53		9.39		10.74

		8/10/98 22:00		11.57		9.42		10.8

		8/10/98 23:00		11.62		9.46		10.82

		8/11/98 0:00		11.64		9.5		10.82

		8/11/98 1:00		11.65		9.54		10.78

		8/11/98 2:00		11.65		9.58		10.73

		8/11/98 3:00		11.64		9.61		10.67

		8/11/98 4:00		11.62		9.64		10.62

		8/11/98 5:00		11.61		9.67		10.59

		8/11/98 6:00		11.61		9.69		10.64

		8/11/98 7:00		11.62		9.71		10.77

		8/11/98 8:00		11.63		9.74		10.91

		8/11/98 9:00		11.68		9.76		11.01

		8/11/98 10:00		11.72		9.78		11.04

		8/11/98 11:00		11.74		9.81		11.03

		8/11/98 12:00		11.74		9.83		10.97

		8/11/98 13:00		11.72		9.86		10.9

		8/11/98 14:00		11.69		9.88		10.82

		8/11/98 15:00		11.65		9.9		10.73

		8/11/98 16:00		11.61		9.91		10.63

		8/11/98 17:00		11.56		9.92		10.54

		8/11/98 18:00		11.53		9.93		10.49

		8/11/98 19:00		11.5		9.93		10.5

		8/11/98 20:00		11.49		9.93		10.58

		8/11/98 21:00		11.51		9.93		10.69

		8/11/98 22:00		11.56		9.92		10.8

		8/11/98 23:00		11.6		9.93		10.85

		8/12/98 0:00		11.62		9.94		10.85

		8/12/98 1:00		11.63		9.95		10.82

		8/12/98 2:00		11.62		9.97		10.76

		8/12/98 3:00		11.6		9.98		10.7

		8/12/98 4:00		11.58		9.98		10.63

		8/12/98 5:00		11.55		9.98		10.56

		8/12/98 6:00		11.52		9.98		10.52

		8/12/98 7:00		11.49		9.97		10.53

		8/12/98 8:00		11.48		9.96		10.62

		8/12/98 9:00		11.49		9.95		10.71

		8/12/98 10:00		11.53		9.95		10.78

		8/12/98 11:00		11.55		9.95		10.79

		8/12/98 12:00		11.54		9.96		10.76

		8/12/98 13:00		11.52		9.97		10.7

		8/12/98 14:00		11.49		9.97		10.63

		8/12/98 15:00		11.46		9.97		10.54

		8/12/98 16:00		11.42		9.97		10.45

		8/12/98 17:00		11.37		9.97		10.35

		8/12/98 18:00		11.33		9.97		10.27

		8/12/98 19:00		11.29		9.96		10.25

		8/12/98 20:00		11.28		9.95		10.33

		8/12/98 21:00		11.31		9.93		10.48

		8/12/98 22:00		11.37		9.93		10.65

		8/12/98 23:00		11.44		9.93		10.77

		8/13/98 0:00		11.49		9.94		10.81

		8/13/98 1:00		11.53		9.96		10.81

		8/13/98 2:00		11.55		9.97		10.78

		8/13/98 3:00		11.55		9.98		10.73

		8/13/98 4:00		11.55		10		10.68

		8/13/98 5:00		11.54		10.01		10.61

		8/13/98 6:00		11.52		10.02		10.55

		8/13/98 7:00		11.49		10.01		10.51

		8/13/98 8:00		11.47		10		10.51

		8/13/98 9:00		11.48		10		10.57

		8/13/98 10:00		11.5		10		10.67

		8/13/98 11:00		11.54		10		10.75

		8/13/98 12:00		11.56		10.01		10.78

		8/13/98 13:00		11.58		10.02		10.77

		8/13/98 14:00		11.58		10.03		10.74

		8/13/98 15:00		11.56		10.05		10.68

		8/13/98 16:00		11.54		10.05		10.61

		8/13/98 17:00		11.51		10.06		10.53

		8/13/98 18:00		11.48		10.06		10.46

		8/13/98 19:00		11.44		10.06		10.42

		8/13/98 20:00		11.42		10.05		10.46

		8/13/98 21:00		11.44		10.03		10.58

		8/13/98 22:00		11.49		10.03		10.76

		8/13/98 23:00		11.56		10.03		10.93

		8/14/98 0:00		11.64		10.03		11.04

		8/14/98 1:00		11.7		10.05		11.07

		8/14/98 2:00		11.73		10.07		11.07

		8/14/98 3:00		11.74		10.08		11.03

		8/14/98 4:00		11.74		10.09		10.98

		8/14/98 5:00		11.73		10.1		10.91

		8/14/98 6:00		11.7		10.1		10.84

		8/14/98 7:00		11.66		10.09		10.77

		8/14/98 8:00		11.63		10.08		10.71

		8/14/98 9:00		11.6		10.06		10.67

		8/14/98 10:00		11.58		10.05		10.68

		8/14/98 11:00		11.58		10.05		10.73

		8/14/98 12:00		11.58		10.05		10.78

		8/14/98 13:00		11.6		10.05		10.8

		8/14/98 14:00		11.6		10.06		10.81

		8/14/98 15:00		11.6		10.07		10.78

		8/14/98 16:00		11.58		10.07		10.73

		8/14/98 17:00		11.56		10.08		10.67

		8/14/98 18:00		11.53		10.08		10.6

		8/14/98 19:00		11.5		10.08		10.53

		8/14/98 20:00		11.47		10.07		10.5

		8/14/98 21:00		11.46		10.07		10.57

		8/14/98 22:00		11.49		10.07		10.71

		8/14/98 23:00		11.56		10.07		10.9

		8/15/98 0:00		11.63		10.08		11.06

		8/15/98 1:00		11.71		10.09		11.15

		8/15/98 2:00		11.76		10.12		11.18

		8/15/98 3:00		11.79		10.14		11.17

		8/15/98 4:00		11.79		10.15		11.13

		8/15/98 5:00		11.79		10.17		11.06

		8/15/98 6:00		11.77		10.18		10.99

		8/15/98 7:00		11.74		10.18		10.9

		8/15/98 8:00		11.69		10.17		10.82

		8/15/98 9:00		11.66		10.17		10.74

		8/15/98 10:00		11.63		10.16		10.69

		8/15/98 11:00		11.6		10.15		10.68

		8/15/98 12:00		11.58		10.15		10.72

		8/15/98 13:00		11.58		10.14		10.77

		8/15/98 14:00		11.6		10.14		10.81

		8/15/98 15:00		11.6		10.15		10.83

		8/15/98 16:00		11.6		10.15		10.82

		8/15/98 17:00		11.58		10.15		10.77

		8/15/98 18:00		11.56		10.15		10.72

		8/15/98 19:00		11.53		10.15		10.65

		8/15/98 20:00		11.49		10.14		10.59

		8/15/98 21:00		11.46		10.13		10.56

		8/15/98 22:00		11.46		10.12		10.63

		8/15/98 23:00		11.49		10.11		10.77

		8/16/98 0:00		11.55		10.12		10.95

		8/16/98 1:00		11.63		10.12		11.1

		8/16/98 2:00		11.7		10.14		11.17

		8/16/98 3:00		11.74		10.15		11.18

		8/16/98 4:00		11.75		10.17		11.14

		8/16/98 5:00		11.75		10.19		11.09

		8/16/98 6:00		11.74		10.2		11.01

		8/16/98 7:00		11.69		10.2		10.92

		8/16/98 8:00		11.65		10.19		10.83

		8/16/98 9:00		11.6		10.17		10.73

		8/16/98 10:00		11.55		10.17		10.62

		8/16/98 11:00		11.49		10.15		10.53

		8/16/98 12:00		11.44		10.14		10.49

		8/16/98 13:00		11.41		10.12		10.48

		8/16/98 14:00		11.39		10.12		10.52

		8/16/98 15:00		11.38		10.1		10.55

		8/16/98 16:00		11.4		10.1		10.58

		8/16/98 17:00		11.4		10.1		10.57

		8/16/98 18:00		11.39		10.1		10.54

		8/16/98 19:00		11.38		10.1		10.49

		8/16/98 20:00		11.36		10.1		10.43

		8/16/98 21:00		11.34		10.1		10.38

		8/16/98 22:00		11.32		10.1		10.36

		8/16/98 23:00		11.32		10.1		10.44

		8/17/98 0:00		11.36		10.1		10.6

		8/17/98 1:00		11.43		10.11		10.8

		8/17/98 2:00		11.52		10.13		10.96

		8/17/98 3:00		11.6		10.15		11.05

		8/17/98 4:00		11.65		10.18		11.06

		8/17/98 5:00		11.67		10.21		11.04

		8/17/98 6:00		11.67		10.23		10.99

		8/17/98 7:00		11.63		10.24		10.91

		8/17/98 8:00		11.59		10.24		10.82

		8/17/98 9:00		11.55		10.24		10.73

		8/17/98 10:00		11.51		10.24		10.62

		8/17/98 11:00		11.45		10.24		10.51

		8/17/98 12:00		11.39		10.22		10.42

		8/17/98 13:00		11.36		10.22		10.38

		8/17/98 14:00		11.33		10.21		10.38

		8/17/98 15:00		11.32		10.2		10.45

		8/17/98 16:00		11.33		10.19		10.51

		8/17/98 17:00		11.34		10.19		10.56

		8/17/98 18:00		11.35		10.18		10.57

		8/17/98 19:00		11.34		10.18		10.54

		8/17/98 20:00		11.34		10.17		10.5

		8/17/98 21:00		11.32		10.16		10.44

		8/17/98 22:00		11.31		10.15		10.39

		8/17/98 23:00		11.3		10.14		10.38

		8/18/98 0:00		11.3		10.14		10.44

		8/18/98 1:00		11.34		10.14		10.6

		8/18/98 2:00		11.41		10.14		10.8

		8/18/98 3:00		11.51		10.15		10.97

		8/18/98 4:00		11.59		10.16		11.06

		8/18/98 5:00		11.65		10.18		11.09

		8/18/98 6:00		11.67		10.21		11.07

		8/18/98 7:00		11.68		10.22		11.03

		8/18/98 8:00		11.66		10.22		10.96

		8/18/98 9:00		11.62		10.22		10.87

		8/18/98 10:00		11.58		10.22		10.77

		8/18/98 11:00		11.54		10.22		10.67

		8/18/98 12:00		11.49		10.21		10.56

		8/18/98 13:00		11.44		10.21		10.47

		8/18/98 14:00		11.39		10.2		10.42

		8/18/98 15:00		11.37		10.19		10.44

		8/18/98 16:00		11.37		10.17		10.5

		8/18/98 17:00		11.38		10.17		10.57

		8/18/98 18:00		11.4		10.16		10.62

		8/18/98 19:00		11.42		10.16		10.63

		8/18/98 20:00		11.42		10.16		10.61

		8/18/98 21:00		11.42		10.16		10.58

		8/18/98 22:00		11.42		10.16		10.54

		8/18/98 23:00		11.41		10.15		10.5

		8/19/98 0:00		11.41		10.15		10.48

		8/19/98 1:00		11.41		10.15		10.55

		8/19/98 2:00		11.46		10.15		10.72

		8/19/98 3:00		11.53		10.17		10.92

		8/19/98 4:00		11.61		10.18		11.08

		8/19/98 5:00		11.7		10.2		11.17

		8/19/98 6:00		11.75		10.22		11.19

		8/19/98 7:00		11.77		10.24		11.17

		8/19/98 8:00		11.77		10.25		11.12

		8/19/98 9:00		11.75		10.26		11.04

		8/19/98 10:00		11.73		10.26		10.96

		8/19/98 11:00		11.7		10.26		10.86

		8/19/98 12:00		11.65		10.26		10.76

		8/19/98 13:00		11.6		10.26		10.65

		8/19/98 14:00		11.55		10.26		10.57

		8/19/98 15:00		11.51		10.25		10.54

		8/19/98 16:00		11.49		10.24		10.57

		8/19/98 17:00		11.49		10.24		10.63

		8/19/98 18:00		11.51		10.23		10.71

		8/19/98 19:00		11.53		10.23		10.75

		8/19/98 20:00		11.55		10.23		10.76

		8/19/98 21:00		11.56		10.22		10.74

		8/19/98 22:00		11.56		10.22		10.71

		8/19/98 23:00		11.56		10.22		10.66

		8/20/98 0:00		11.54		10.23		10.61

		8/20/98 1:00		11.53		10.22		10.59

		8/20/98 2:00		11.54		10.22		10.67

		8/20/98 3:00		11.58		10.22		10.83

		8/20/98 4:00		11.65		10.24		11.02

		8/20/98 5:00		11.73		10.25		11.16

		8/20/98 6:00		11.8		10.26		11.23

		8/20/98 7:00		11.84		10.28		11.23

		8/20/98 8:00		11.84		10.29		11.21

		8/20/98 9:00		11.83		10.3		11.15

		8/20/98 10:00		11.82		10.31		11.07

		8/20/98 11:00		11.79		10.31		10.98

		8/20/98 12:00		11.75		10.32		10.89

		8/20/98 13:00		11.7		10.32		10.78

		8/20/98 14:00		11.66		10.33		10.69

		8/20/98 15:00		11.61		10.33		10.63

		8/20/98 16:00		11.58		10.33		10.62

		8/20/98 17:00		11.56		10.32		10.67

		8/20/98 18:00		11.58		10.32		10.75

		8/20/98 19:00		11.6		10.32		10.81

		8/20/98 20:00		11.62		10.33		10.84

		8/20/98 21:00		11.63		10.33		10.84

		8/20/98 22:00		11.64		10.33		10.82

		8/20/98 23:00		11.65		10.34		10.77

		8/21/98 0:00		11.63		10.34		10.72

		8/21/98 1:00		11.63		10.35		10.68

		8/21/98 2:00		11.61		10.36		10.66

		8/21/98 3:00		11.62		10.36		10.73

		8/21/98 4:00		11.65		10.37		10.87

		8/21/98 5:00		11.72		10.38		11.03

		8/21/98 6:00		11.77		10.4		11.14

		8/21/98 7:00		11.82		10.41		11.19

		8/21/98 8:00		11.84		10.42		11.18

		8/21/98 9:00		11.84		10.43		11.14

		8/21/98 10:00		11.82		10.43		11.07

		8/21/98 11:00		11.79		10.44		10.99

		8/21/98 12:00		11.75		10.45		10.89

		8/21/98 13:00		11.71		10.45		10.79

		8/21/98 14:00		11.66		10.45		10.69

		8/21/98 15:00		11.61		10.45		10.6

		8/21/98 16:00		11.57		10.44		10.55

		8/21/98 17:00		11.55		10.43		10.56

		8/21/98 18:00		11.53		10.43		10.62

		8/21/98 19:00		11.55		10.43		10.69

		8/21/98 20:00		11.58		10.43		10.74

		8/21/98 21:00		11.6		10.43		10.75

		8/21/98 22:00		11.61		10.42		10.74

		8/21/98 23:00		11.61		10.43		10.71

		8/22/98 0:00		11.61		10.43		10.67

		8/22/98 1:00		11.61		10.43		10.62

		8/22/98 2:00		11.6		10.44		10.59

		8/22/98 3:00		11.6		10.44		10.59

		8/22/98 4:00		11.61		10.45		10.69

		8/22/98 5:00		11.66		10.45		10.84

		8/22/98 6:00		11.72		10.46		10.99

		8/22/98 7:00		11.78		10.46		11.1

		8/22/98 8:00		11.82		10.48		11.13

		8/22/98 9:00		11.83		10.48		11.12

		8/22/98 10:00		11.83		10.5		11.08

		8/22/98 11:00		11.82		10.51		11.02

		8/22/98 12:00		11.79		10.52		10.94

		8/22/98 13:00		11.75		10.52		10.84

		8/22/98 14:00		11.71		10.52		10.75

		8/22/98 15:00		11.67		10.53		10.66

		8/22/98 16:00		11.63		10.52		10.59

		8/22/98 17:00		11.59		10.52		10.57

		8/22/98 18:00		11.58		10.52		10.61

		8/22/98 19:00		11.58		10.51		10.68

		8/22/98 20:00		11.6		10.5		10.77

		8/22/98 21:00		11.63		10.49		10.81

		8/22/98 22:00		11.65		10.49		10.82

		8/22/98 23:00		11.67		10.49		10.81

		8/23/98 0:00		11.67		10.5		10.77

		8/23/98 1:00		11.67		10.5		10.73

		8/23/98 2:00		11.67		10.5		10.68

		8/23/98 3:00		11.66		10.51		10.65

		8/23/98 4:00		11.65		10.51		10.67

		8/23/98 5:00		11.67		10.52		10.78

		8/23/98 6:00		11.72		10.52		10.93

		8/23/98 7:00		11.77		10.52		11.05

		8/23/98 8:00		11.82		10.53		11.13

		8/23/98 9:00		11.86		10.54		11.14

		8/23/98 10:00		11.87		10.55		11.12

		8/23/98 11:00		11.86		10.56		11.08

		8/23/98 12:00		11.84		10.57		11.01

		8/23/98 13:00		11.8		10.58		10.92

		8/23/98 14:00		11.77		10.58		10.83

		8/23/98 15:00		11.72		10.57		10.75

		8/23/98 16:00		11.68		10.54		10.68

		8/23/98 17:00		11.65		10.51		10.64

		8/23/98 18:00		11.63		10.47		10.66

		8/23/98 19:00		11.63		10.43		10.72

		8/23/98 20:00		11.65		10.38		10.81

		8/23/98 21:00		11.68		10.33		10.88

		8/23/98 22:00		11.72		10.28		10.9

		8/23/98 23:00		11.74		10.24		10.91

		8/24/98 0:00		11.74		10.19		10.88

		8/24/98 1:00		11.75		10.15		10.84

		8/24/98 2:00		11.74		10.1		10.79

		8/24/98 3:00		11.73		10.07		10.75

		8/24/98 4:00		11.72		10.03		10.72

		8/24/98 5:00		11.72		9.98		10.76

		8/24/98 6:00		11.74		9.95		10.86

		8/24/98 7:00		11.75		9.9		10.99

		8/24/98 8:00		11.79		9.86		11.09

		8/24/98 9:00		11.82		9.83		11.14

		8/24/98 10:00		11.84		9.79		11.15

		8/24/98 11:00		11.85		9.77		11.12

		8/24/98 12:00		11.84		9.75		11.06

		8/24/98 13:00		11.81		9.72		10.99

		8/24/98 14:00		11.78		9.71		10.92

		8/24/98 15:00		11.75		9.69		10.84

		8/24/98 16:00		11.71		9.66		10.76

		8/24/98 17:00		11.67		9.64		10.71

		8/24/98 18:00		11.65		9.6		10.72

		8/24/98 19:00		11.64		9.59		10.78

		8/24/98 20:00		11.67		9.56		10.88

		8/24/98 21:00		11.71		9.54		10.98

		8/24/98 22:00		11.75		9.52		11.03

		8/24/98 23:00		11.79		9.51		11.05

		8/25/98 0:00		11.82		9.5		11.04

		8/25/98 1:00		11.83		9.5		11.02

		8/25/98 2:00		11.84		9.49		10.97

		8/25/98 3:00		11.84		9.48		10.92

		8/25/98 4:00		11.82		9.48		10.89

		8/25/98 5:00		11.82		9.47		10.89

		8/25/98 6:00		11.83		9.47		10.95

		8/25/98 7:00		11.85		9.45		11.07

		8/25/98 8:00		11.89		9.44		11.2

		8/25/98 9:00		11.92		9.43		11.3

		8/25/98 10:00		11.97		9.43		11.34

		8/25/98 11:00		11.99		9.43		11.34

		8/25/98 12:00		11.99		9.43		11.31

		8/25/98 13:00		11.98		9.43		11.26

		8/25/98 14:00		11.97		9.44		11.2

		8/25/98 15:00		11.94		9.43		11.12

		8/25/98 16:00		11.91		9.43		11.05

		8/25/98 17:00		11.88		9.43		11

		8/25/98 18:00		11.86		9.42		10.99

		8/25/98 19:00		11.86		9.41		11.05

		8/25/98 20:00		11.88		9.4		11.15

		8/25/98 21:00		11.93		9.4		11.25

		8/25/98 22:00		11.99		9.4		11.33

		8/25/98 23:00		12.03		9.4		11.37

		8/26/98 0:00		12.06		9.4		11.37

		8/26/98 1:00		12.08		9.41		11.35

		8/26/98 2:00		12.08		9.42		11.32

		8/26/98 3:00		12.09		9.42		11.27

		8/26/98 4:00		12.08		9.43		11.22

		8/26/98 5:00		12.07		9.43		11.19

		8/26/98 6:00		12.06		9.43		11.17

		8/26/98 7:00		12.04		9.42		11.2

		8/26/98 8:00		12.05		9.4		11.27

		8/26/98 9:00		12.08		9.4		11.35

		8/26/98 10:00		12.11		9.39		11.39

		8/26/98 11:00		12.12		9.39		11.4

		8/26/98 12:00		12.13		9.4		11.38

		8/26/98 13:00		12.11		9.4		11.34

		8/26/98 14:00		12.1		9.4		11.28

		8/26/98 15:00		12.07		9.4		11.21

		8/26/98 16:00		12.04		9.4		11.14

		8/26/98 17:00		12		9.4		11.07

		8/26/98 18:00		11.98		9.39		11.03

		8/26/98 19:00		11.95		9.39		11.03

		8/26/98 20:00		11.95		9.37		11.09

		8/26/98 21:00		11.98		9.36		11.18

		8/26/98 22:00		12.01		9.35		11.28

		8/26/98 23:00		12.04		9.35		11.32

		8/27/98 0:00		12.07		9.35		11.34

		8/27/98 1:00		12.08		9.35		11.33

		8/27/98 2:00		12.08		9.36		11.3

		8/27/98 3:00		12.08		9.36		11.24

		8/27/98 4:00		12.06		9.36		11.19

		8/27/98 5:00		12.03		9.36		11.13

		8/27/98 6:00		12.01		9.35		11.09

		8/27/98 7:00		11.98		9.33		11.07

		8/27/98 8:00		11.95		9.31		11.08

		8/27/98 9:00		11.94		9.29		11.12

		8/27/98 10:00		11.94		9.28		11.16

		8/27/98 11:00		11.94		9.27		11.17

		8/27/98 12:00		11.94		9.26		11.16

		8/27/98 13:00		11.92		9.26		11.13

		8/27/98 14:00		11.91		9.26		11.08

		8/27/98 15:00		11.89		9.25		11.02

		8/27/98 16:00		11.86		9.25		10.95

		8/27/98 17:00		11.82		9.24		10.87

		8/27/98 18:00		11.79		9.24		10.83

		8/27/98 19:00		11.76		9.23		10.81

		8/27/98 20:00		11.75		9.21		10.85

		8/27/98 21:00		11.76		9.19		10.93

		8/27/98 22:00		11.79		9.17		11.04

		8/27/98 23:00		11.84		9.17		11.11

		8/28/98 0:00		11.87		9.17		11.15

		8/28/98 1:00		11.89		9.18		11.15

		8/28/98 2:00		11.9		9.19		11.13

		8/28/98 3:00		11.9		9.2		11.09

		8/28/98 4:00		11.89		9.21		11.04

		8/28/98 5:00		11.87		9.21		10.98

		8/28/98 6:00		11.84		9.2		10.92

		8/28/98 7:00		11.8		9.19		10.86

		8/28/98 8:00		11.77		9.17		10.84

		8/28/98 9:00		11.74		9.16		10.84

		8/28/98 10:00		11.73		9.14		10.86

		8/28/98 11:00		11.74		9.13		10.89

		8/28/98 12:00		11.74		9.12		10.91

		8/28/98 13:00		11.74		9.12		10.91

		8/28/98 14:00		11.74		9.12		10.89

		8/28/98 15:00		11.72		9.12		10.85

		8/28/98 16:00		11.71		9.14		10.79

		8/28/98 17:00		11.68		9.15		10.74

		8/28/98 18:00		11.65		9.17		10.68

		8/28/98 19:00		11.63		9.2		10.65

		8/28/98 20:00		11.62		9.22		10.67

		8/28/98 21:00		11.63		9.25		10.75

		8/28/98 22:00		11.66		9.28		10.85

		8/28/98 23:00		11.7		9.33		10.93

		8/29/98 0:00		11.75		9.38		11

		8/29/98 1:00		11.79		9.43		11.03

		8/29/98 2:00		11.81		9.48		11.03

		8/29/98 3:00		11.82		9.54		11

		8/29/98 4:00		11.82		9.59		10.96

		8/29/98 5:00		11.8		9.63		10.91

		8/29/98 6:00		11.79		9.67		10.85

		8/29/98 7:00		11.75		9.7		10.8

		8/29/98 8:00		11.72		9.72		10.74

		8/29/98 9:00		11.69		9.74		10.7

		8/29/98 10:00		11.66		9.75		10.68

		8/29/98 11:00		11.65		9.75		10.69

		8/29/98 12:00		11.64		9.76		10.7

		8/29/98 13:00		11.64		9.75		10.72

		8/29/98 14:00		11.63		9.74		10.72

		8/29/98 15:00		11.63		9.72		10.7

		8/29/98 16:00		11.61		9.71		10.68

		8/29/98 17:00		11.6		9.68		10.64

		8/29/98 18:00		11.59		9.66		10.61

		8/29/98 19:00		11.57		9.63		10.57

		8/29/98 20:00		11.55		9.59		10.56

		8/29/98 21:00		11.55		9.55		10.6

		8/29/98 22:00		11.57		9.52		10.7

		8/29/98 23:00		11.61		9.49		10.8

		8/30/98 0:00		11.66		9.47		10.9

		8/30/98 1:00		11.72		9.45		10.97

		8/30/98 2:00		11.76		9.43		11

		8/30/98 3:00		11.79		9.42		11

		8/30/98 4:00		11.79		9.42		10.98

		8/30/98 5:00		11.79		9.4		10.94

		8/30/98 6:00		11.79		9.4		10.89

		8/30/98 7:00		11.76		9.4		10.84

		8/30/98 8:00		11.73		9.4		10.78

		8/30/98 9:00		11.7		9.4		10.72

		8/30/98 10:00		11.67		9.41		10.68

		8/30/98 11:00		11.64		9.42		10.65

		8/30/98 12:00		11.63		9.45		10.66

		8/30/98 13:00		11.63		9.48		10.69

		8/30/98 14:00		11.63		9.51		10.72

		8/30/98 15:00		11.64		9.55		10.73

		8/30/98 16:00		11.64		9.59		10.73

		8/30/98 17:00		11.64		9.62		10.72

		8/30/98 18:00		11.63		9.67		10.7

		8/30/98 19:00		11.63		9.71		10.68

		8/30/98 20:00		11.62		9.74		10.67

		8/30/98 21:00		11.62		9.76		10.67

		8/30/98 22:00		11.63		9.79		10.74

		8/30/98 23:00		11.68		9.83		10.86

		8/31/98 0:00		11.74		9.86		10.99

		8/31/98 1:00		11.79		9.9		11.08

		8/31/98 2:00		11.84		9.94		11.13

		8/31/98 3:00		11.88		9.98		11.16

		8/31/98 4:00		11.9		10.02		11.15

		8/31/98 5:00		11.91		10.06		11.13

		8/31/98 6:00		11.9		10.09		11.09

		8/31/98 7:00		11.86		10.09		11.02

		8/31/98 8:00		11.83		10.09		10.95

		8/31/98 9:00		11.8		10.07		10.87

		8/31/98 10:00		11.76		10.05		10.8

		8/31/98 11:00		11.72		10.02		10.75

		8/31/98 12:00		11.69		9.98		10.71

		8/31/98 13:00		11.67		9.95		10.7

		8/31/98 14:00		11.66		9.9		10.74

		8/31/98 15:00		11.67		9.86		10.78

		8/31/98 16:00		11.7		9.84		10.81

		8/31/98 17:00		11.67		9.79		10.81

		8/31/98 18:00		11.67		9.76		10.79

		8/31/98 19:00		11.66		9.73		10.76

		8/31/98 20:00		11.65		9.69		10.74

		8/31/98 21:00		11.64		9.65		10.72

		8/31/98 22:00		11.63		9.61		10.73

		8/31/98 23:00		11.65		9.58		10.8

		9/1/98 0:00		11.69		9.55		10.93

		9/1/98 1:00		11.75		9.54		11.05

		9/1/98 2:00		11.81		9.52		11.16

		9/1/98 3:00		11.86		9.52		11.2

		9/1/98 4:00		11.9		9.51		11.22

		9/1/98 5:00		11.91		9.5		11.21

		9/1/98 6:00		11.91		9.5		11.17

		9/1/98 7:00		11.89		9.48		11.12

		9/1/98 8:00		11.84		9.46		11.05

		9/1/98 9:00		11.81		9.43		10.97

		9/1/98 10:00		11.77		9.4		10.89

		9/1/98 11:00		11.74		9.38		10.82

		9/1/98 12:00		11.7		9.36		10.76

		9/1/98 13:00		11.67		9.33		10.74

		9/1/98 14:00		11.66		9.31		10.76

		9/1/98 15:00		11.67		9.29		10.82

		9/1/98 16:00		11.68		9.28		10.88

		9/1/98 17:00		11.7		9.27		10.91

		9/1/98 18:00		11.72		9.26		10.93

		9/1/98 19:00		11.72		9.26		10.92

		9/1/98 20:00		11.72		9.24		10.9

		9/1/98 21:00		11.72		9.22		10.88

		9/1/98 22:00		11.73		9.21		10.88

		9/1/98 23:00		11.75		9.19		10.91

		9/2/98 0:00		11.78		9.19		11.01

		9/2/98 1:00		11.84		9.18		11.15

		9/2/98 2:00		11.91		9.19		11.31

		9/2/98 3:00		11.98		9.19		11.43

		9/2/98 4:00		12.04		9.2		11.48

		9/2/98 5:00		12.08		9.22		11.5

		9/2/98 6:00		12.1		9.23		11.49

		9/2/98 7:00		12.09		9.23		11.45

		9/2/98 8:00		12.06		9.22		11.4

		9/2/98 9:00		12.04		9.21		11.32

		9/2/98 10:00		12.01		9.19		11.24

		9/2/98 11:00		11.98		9.19		11.15

		9/2/98 12:00		11.94		9.18		11.07

		9/2/98 13:00		11.91		9.17		11.02

		9/2/98 14:00		11.88		9.16		11

		9/2/98 15:00		11.87		9.16		11.04

		9/2/98 16:00		11.87		9.14		11.11

		9/2/98 17:00		11.89		9.14		11.16

		9/2/98 18:00		11.91		9.14		11.19

		9/2/98 19:00		11.92		9.13		11.19

		9/2/98 20:00		11.92		9.12		11.18

		9/2/98 21:00		11.92		9.11		11.16

		9/2/98 22:00		11.93		9.1		11.13

		9/2/98 23:00		11.93		9.09		11.12

		9/3/98 0:00		11.94		9.08		11.15

		9/3/98 1:00		11.96		9.07		11.25

		9/3/98 2:00		12.02		9.06		11.42

		9/3/98 3:00		12.1		9.07		11.57

		9/3/98 4:00		12.17		9.07		11.69

		9/3/98 5:00		12.23		9.08		11.74

		9/3/98 6:00		12.27		9.09		11.75

		9/3/98 7:00		12.27		9.09		11.73

		9/3/98 8:00		12.26		9.09		11.69

		9/3/98 9:00		12.25		9.07		11.62

		9/3/98 10:00		12.23		9.07		11.56

		9/3/98 11:00		12.21		9.06		11.48

		9/3/98 12:00		12.18		9.05		11.4

		9/3/98 13:00		12.15		9.05		11.33

		9/3/98 14:00		12.11		9.04		11.29

		9/3/98 15:00		12.09		9.03		11.29

		9/3/98 16:00		12.08		9.02		11.34

		9/3/98 17:00		12.1		9.01		11.41

		9/3/98 18:00		12.11		9		11.46

		9/3/98 19:00		12.13		8.99		11.47

		9/3/98 20:00		12.13		8.98		11.47

		9/3/98 21:00		12.13		8.97		11.44

		9/3/98 22:00		12.12		8.97		11.4

		9/3/98 23:00		12.11		8.95		11.37

		9/4/98 0:00		12.1		8.94		11.34

		9/4/98 1:00		12.1		8.93		11.36

		9/4/98 2:00		12.11		8.93		11.46

		9/4/98 3:00		12.17		8.92		11.61

		9/4/98 4:00		12.22		8.92		11.75

		9/4/98 5:00		12.29		8.93		11.84

		9/4/98 6:00		12.33		8.93		11.87

		9/4/98 7:00		12.34		8.93		11.87

		9/4/98 8:00		12.35		8.93		11.84

		9/4/98 9:00		12.34		8.92		11.79

		9/4/98 10:00		12.32		8.92		11.72

		9/4/98 11:00		12.29		8.91		11.63

		9/4/98 12:00		12.27		8.9		11.55

		9/4/98 13:00		12.23		8.9		11.48

		9/4/98 14:00		12.2		8.9		11.42

		9/4/98 15:00		12.18		8.9		11.4

		9/4/98 16:00		12.17		8.88		11.44

		9/4/98 17:00		12.18		8.88		11.51

		9/4/98 18:00		12.21		8.88		11.6

		9/4/98 19:00		12.24		8.87		11.65

		9/4/98 20:00		12.26		8.87		11.66

		9/4/98 21:00		12.28		8.87		11.65

		9/4/98 22:00		12.29		8.87		11.63

		9/4/98 23:00		12.29		8.88		11.59

		9/5/98 0:00		12.29		8.88		11.56

		9/5/98 1:00		12.29		8.89		11.54

		9/5/98 2:00		12.3		8.89		11.57

		9/5/98 3:00		12.32		8.9		11.68

		9/5/98 4:00		12.37		8.91		11.83

		9/5/98 5:00		12.44		8.92		11.95

		9/5/98 6:00		12.49		8.93		12.03

		9/5/98 7:00		12.52		8.95		12.06

		9/5/98 8:00		12.54		8.96		12.04

		9/5/98 9:00		12.54		8.97		12

		9/5/98 10:00		12.53		8.97		11.95

		9/5/98 11:00		12.51		8.98		11.88

		9/5/98 12:00		12.49		8.99		11.81

		9/5/98 13:00		12.46		8.99		11.73

		9/5/98 14:00		12.44		9		11.66

		9/5/98 15:00		12.41		9		11.62

		9/5/98 16:00		12.4		9		11.61

		9/5/98 17:00		12.39		9.02		11.66

		9/5/98 18:00		12.41		9.04		11.74

		9/5/98 19:00		12.45		9.07		11.8

		9/5/98 20:00		12.47		9.1		11.83

		9/5/98 21:00		12.48		9.13		11.83

		9/5/98 22:00		12.49		9.18		11.81

		9/5/98 23:00		12.49		9.23		11.79

		9/6/98 0:00		12.47		9.28		11.74

		9/6/98 1:00		12.47		9.34		11.69

		9/6/98 2:00		12.45		9.38		11.66

		9/6/98 3:00		12.45		9.43		11.68

		9/6/98 4:00		12.46		9.48		11.77

		9/6/98 5:00		12.5		9.53		11.89

		9/6/98 6:00		12.55		9.58		12.01

		9/6/98 7:00		12.59		9.62		12.07

		9/6/98 8:00		12.61		9.67		12.09

		9/6/98 9:00		12.61		9.71		12.07

		9/6/98 10:00		12.61		9.74		12.03

		9/6/98 11:00		12.6		9.78		11.97

		9/6/98 12:00		12.58		9.82		11.9

		9/6/98 13:00		12.56		9.85		11.82

		9/6/98 14:00		12.53		9.88		11.74

		9/6/98 15:00		12.49		9.91		11.68

		9/6/98 16:00		12.47		9.94		11.65

		9/6/98 17:00		12.46		9.97		11.66

		9/6/98 18:00		12.47		9.98		11.73

		9/6/98 19:00		12.49		10.01		11.8

		9/6/98 20:00		12.52		10.03		11.85

		9/6/98 21:00		12.54		10.05		11.87

		9/6/98 22:00		12.55		10.07		11.87

		9/6/98 23:00		12.56		10.09		11.84

		9/7/98 0:00		12.55		10.12		11.8

		9/7/98 1:00		12.54		10.14		11.74

		9/7/98 2:00		12.54		10.15		11.7

		9/7/98 3:00		12.53		10.17		11.67

		9/7/98 4:00		12.52		10.19		11.7

		9/7/98 5:00		12.54		10.21		11.79

		9/7/98 6:00		12.57		10.22		11.91

		9/7/98 7:00		12.6		10.23		12.01

		9/7/98 8:00		12.63		10.24		12.06

		9/7/98 9:00		12.65		10.26		12.07

		9/7/98 10:00		12.65		10.27		12.04

		9/7/98 11:00		12.65		10.28		11.99

		9/7/98 12:00		12.63		10.3		11.92

		9/7/98 13:00		12.6		10.31		11.85

		9/7/98 14:00		12.58		10.33		11.78

		9/7/98 15:00		12.54		10.34		11.7

		9/7/98 16:00		12.51		10.35		11.65

		9/7/98 17:00		12.47		10.35		11.64

		9/7/98 18:00		12.47		10.35		11.69

		9/7/98 19:00		12.48		10.35		11.79

		9/7/98 20:00		12.5		10.34		11.87

		9/7/98 21:00		12.54		10.34		11.9

		9/7/98 22:00		12.58		10.35		11.91

		9/7/98 23:00		12.6		10.37		11.9

		9/8/98 0:00		12.6		10.39		11.87

		9/8/98 1:00		12.6		10.41		11.82

		9/8/98 2:00		12.6		10.43		11.78

		9/8/98 3:00		12.59		10.45		11.72

		9/8/98 4:00		12.58		10.47		11.7

		9/8/98 5:00		12.58		10.49		11.73

		9/8/98 6:00		12.6		10.5		11.83

		9/8/98 7:00		12.63		10.52		11.95

		9/8/98 8:00		12.66		10.53		12.05

		9/8/98 9:00		12.7		10.54		12.09

		9/8/98 10:00		12.72		10.55		12.1

		9/8/98 11:00		12.73		10.57		12.08

		9/8/98 12:00		12.72		10.58		12.03

		9/8/98 13:00		12.71		10.6		11.97

		9/8/98 14:00		12.68		10.62		11.91

		9/8/98 15:00		12.65		10.63		11.84

		9/8/98 16:00		12.63		10.64		11.78

		9/8/98 17:00		12.61		10.64		11.78

		9/8/98 18:00		12.61		10.64		11.85

		9/8/98 19:00		12.64		10.64		11.96

		9/8/98 20:00		12.68		10.65		12.08

		9/8/98 21:00		12.73		10.66		12.16

		9/8/98 22:00		12.77		10.67		12.17

		9/8/98 23:00		12.79		10.69		12.18

		9/9/98 0:00		12.79		10.69		12.13

		9/9/98 1:00		12.78		10.7		12.08

		9/9/98 2:00		12.77		10.71		11.99

		9/9/98 3:00		12.75		10.71		11.92

		9/9/98 4:00		12.72		10.71		11.84

		9/9/98 5:00		12.69		10.71		11.8

		9/9/98 6:00		12.68		10.71		11.81

		9/9/98 7:00		12.67		10.7		11.89

		9/9/98 8:00		12.7		10.69		11.98

		9/9/98 9:00		12.72		10.68		12.04

		9/9/98 10:00		12.75		10.67		12.06

		9/9/98 11:00		12.75		10.67		12.02

		9/9/98 12:00		12.73		10.68		11.95

		9/9/98 13:00		12.73		10.69		11.88

		9/9/98 14:00		12.73		10.85		11.79

		9/9/98 15:00		12.7		10.85		11.7

		9/9/98 16:00		12.66		10.85		11.62

		9/9/98 17:00		12.61		10.85		11.56

		9/9/98 18:00		12.59		10.85		11.57

		9/9/98 19:00		12.59		10.85		11.65

		9/9/98 20:00		12.6		10.84		11.74

		9/9/98 21:00		12.64		10.84		11.83

		9/9/98 22:00		12.68		10.85		11.89

		9/9/98 23:00		12.71		10.86		11.89

		9/10/98 0:00		12.72		10.87		11.85

		9/10/98 1:00		12.71		10.88		11.8

		9/10/98 2:00		12.7		10.9		11.74

		9/10/98 3:00		12.69		10.9		11.66

		9/10/98 4:00		12.66		10.91		11.58

		9/10/98 5:00		12.63		10.91		11.5

		9/10/98 6:00		12.61		10.91		11.46

		9/10/98 7:00		12.58		10.9		11.46

		9/10/98 8:00		12.57		10.9		11.51

		9/10/98 9:00		12.58		10.88		11.58

		9/10/98 10:00		12.59		10.88		11.63

		9/10/98 11:00		12.59		10.88		11.65

		9/10/98 12:00		12.59		10.88		11.6

		9/10/98 13:00		12.56		10.88		11.51

		9/10/98 14:00		12.52		10.88		11.43

		9/10/98 15:00		12.47		10.89		11.33

		9/10/98 16:00		12.44		10.88		11.23

		9/10/98 17:00		12.39		10.88		11.14

		9/10/98 18:00		12.35		10.87		11.1

		9/10/98 19:00		12.35		10.86		11.19

		9/10/98 20:00		12.39		10.86		11.4

		9/10/98 21:00		12.46		10.86		11.62

		9/10/98 22:00		12.55		10.86		11.81

		9/10/98 23:00		12.63		10.88		11.93

		9/11/98 0:00		12.69		10.91		11.98

		9/11/98 1:00		12.73		10.93		11.99

		9/11/98 2:00		12.75		10.96		11.98

		9/11/98 3:00		12.76		10.98		11.94

		9/11/98 4:00		12.75		11		11.9

		9/11/98 5:00		12.74		11.01		11.84

		9/11/98 6:00		12.71		11.02		11.8

		9/11/98 7:00		12.68		11.02		11.77

		9/11/98 8:00		12.66		11.01		11.76

		9/11/98 9:00		12.65		11		11.8

		9/11/98 10:00		12.67		11		11.85

		9/11/98 11:00		12.69		11.02		11.9

		9/11/98 12:00		12.7		11.03		11.92

		9/11/98 13:00		12.69		11.03		11.91

		9/11/98 14:00		12.68		11.04		11.88

		9/11/98 15:00		12.65		11.04		11.82

		9/11/98 16:00		12.63		11.04		11.76

		9/11/98 17:00		12.59		11.04		11.7

		9/11/98 18:00		12.56		11.04		11.64

		9/11/98 19:00		12.52		11.03		11.63

		9/11/98 20:00		12.5		11.02		11.67

		9/11/98 21:00		12.52		11		11.77

		9/11/98 22:00		12.56		11		11.88

		9/11/98 23:00		12.61		11		11.97

		9/12/98 0:00		12.64		11		12.01

		9/12/98 1:00		12.66		11		12.01

		9/12/98 2:00		12.67		11.01		11.97

		9/12/98 3:00		12.66		11.01		11.91

		9/12/98 4:00		12.63		11.01		11.85

		9/12/98 5:00		12.6		11		11.78

		9/12/98 6:00		12.58		10.99		11.7

		9/12/98 7:00		12.52		10.97		11.63

		9/12/98 8:00		12.47		10.95		11.56

		9/12/98 9:00		12.44		10.93		11.55

		9/12/98 10:00		12.41		10.9		11.54

		9/12/98 11:00		12.4		10.88		11.57

		9/12/98 12:00		12.4		10.87		11.61

		9/12/98 13:00		12.39		10.86		11.63

		9/12/98 14:00		12.38		10.85		11.62

		9/12/98 15:00		12.37		10.84		11.58

		9/12/98 16:00		12.33		10.83		11.53

		9/12/98 17:00		12.3		10.83		11.47

		9/12/98 18:00		12.26		10.81		11.4

		9/12/98 19:00		12.23		10.79		11.34

		9/12/98 20:00		12.19		10.78		11.33

		9/12/98 21:00		12.18		10.75		11.38

		9/12/98 22:00		12.19		10.73		11.48

		9/12/98 23:00		12.23		10.72		11.59

		9/13/98 0:00		12.27		10.71		11.68

		9/13/98 1:00		12.3		10.71		11.7

		9/13/98 2:00		12.32		10.71		11.69

		9/13/98 3:00		12.3		10.71		11.64

		9/13/98 4:00		12.28		10.71		11.57

		9/13/98 5:00		12.24		10.7		11.49

		9/13/98 6:00		12.2		10.69		11.4

		9/13/98 7:00		12.15		10.67		11.3

		9/13/98 8:00		12.08		10.64		11.2

		9/13/98 9:00		12.02		10.62		11.11

		9/13/98 10:00		11.97		10.59		11.06

		9/13/98 11:00		11.92		10.57		11.04

		9/13/98 12:00		11.89		10.54		11.05

		9/13/98 13:00		11.87		10.52		11.08

		9/13/98 14:00		11.86		10.5		11.11

		9/13/98 15:00		11.85		10.49		11.11

		9/13/98 16:00		11.84		10.48		11.08

		9/13/98 17:00		11.8		10.47		11.03

		9/13/98 18:00		11.77		10.45		10.96

		9/13/98 19:00		11.74		10.44		10.9

		9/13/98 20:00		11.7		10.41		10.84

		9/13/98 21:00		11.66		10.4		10.82

		9/13/98 22:00		11.65		10.37		10.88

		9/13/98 23:00		11.67		10.35		10.99

		9/14/98 0:00		11.72		10.35		11.11

		9/14/98 1:00		11.76		10.35		11.2

		9/14/98 2:00		11.8		10.35		11.22

		9/14/98 3:00		11.81		10.35		11.21

		9/14/98 4:00		11.79		10.35		11.15

		9/14/98 5:00		11.76		10.35		11.07

		9/14/98 6:00		11.72		10.34		10.98

		9/14/98 7:00		11.66		10.33		10.88

		9/14/98 8:00		11.6		10.31		10.78

		9/14/98 9:00		11.54		10.28		10.68

		9/14/98 10:00		11.48		10.26		10.58

		9/14/98 11:00		11.43		10.23		10.52

		9/14/98 12:00		11.39		10.21		10.51

		9/14/98 13:00		11.37		10.19		10.55

		9/14/98 14:00		11.37		10.17		10.62

		9/14/98 15:00		11.39		10.17		10.68

		9/14/98 16:00		11.4		10.16		10.71

		9/14/98 17:00		11.41		10.16		10.7

		9/14/98 18:00		11.39		10.15		10.66

		9/14/98 19:00		11.36		10.14		10.6

		9/14/98 20:00		11.33		10.13		10.54

		9/14/98 21:00		11.3		10.12		10.49

		9/14/98 22:00		11.28		10.11		10.48

		9/14/98 23:00		11.28		10.09		10.55

		9/15/98 0:00		11.32		10.09		10.7

		9/15/98 1:00		11.39		10.09		10.87

		9/15/98 2:00		11.46		10.1		10.99

		9/15/98 3:00		11.53		10.11		11.04

		9/15/98 4:00		11.54		10.14		11.04

		9/15/98 5:00		11.55		10.16		10.98

		9/15/98 6:00		11.53		10.17		10.91

		9/15/98 7:00		11.49		10.17		10.81

		9/15/98 8:00		11.43		10.17		10.71

		9/15/98 9:00		11.37		10.16		10.6

		9/15/98 10:00		11.31		10.14		10.49

		9/15/98 11:00		11.25		10.13		10.39

		9/15/98 12:00		11.2		10.12		10.33

		9/15/98 13:00		11.17		10.11		10.33

		9/15/98 14:00		11.16		10.1		10.39

		9/15/98 15:00		11.17		10.09		10.48

		9/15/98 16:00		11.2		10.09		10.57

		9/15/98 17:00		11.22		10.09		10.6

		9/15/98 18:00		11.24		10.1		10.6

		9/15/98 19:00		11.23		10.1		10.56

		9/15/98 20:00		11.2		10.09		10.49

		9/15/98 21:00		11.18		10.09		10.42

		9/15/98 22:00		11.15		10.07		10.36

		9/15/98 23:00		11.12		10.07		10.33

		9/16/98 0:00		11.11		10.05		10.38

		9/16/98 1:00		11.15		10.05		10.53

		9/16/98 2:00		11.21		10.05		10.69

		9/16/98 3:00		11.29		10.05		10.82

		9/16/98 4:00		11.35		10.07		10.87

		9/16/98 5:00		11.37		10.07		10.87

		9/16/98 6:00		11.37		10.09		10.81

		9/16/98 7:00		11.34		10.09		10.73

		9/16/98 8:00		11.3		10.08		10.65

		9/16/98 9:00		11.26		10.07		10.54

		9/16/98 10:00		11.21		10.06		10.44

		9/16/98 11:00		11.15		10.04		10.32

		9/16/98 12:00		11.1		10.03		10.23

		9/16/98 13:00		11.04		10.01		10.17

		9/16/98 14:00		11		10		10.18

		9/16/98 15:00		11		9.98		10.25

		9/16/98 16:00		11.02		9.97		10.34

		9/16/98 17:00		11.05		9.97		10.42

		9/16/98 18:00		11.09		9.97		10.46

		9/16/98 19:00		11.1		9.97		10.46

		9/16/98 20:00		11.1		9.97		10.41

		9/16/98 21:00		11.09		9.97		10.36

		9/16/98 22:00		11.08		9.96		10.3

		9/16/98 23:00		11.05		9.96		10.24

		9/17/98 0:00		11.04		9.95		10.22

		9/17/98 1:00		11.04		9.95		10.28

		9/17/98 2:00		11.09		9.96		10.44

		9/17/98 3:00		11.16		9.97		10.62

		9/17/98 4:00		11.24		9.98		10.76

		9/17/98 5:00		11.31		10		10.82

		9/17/98 6:00		11.35		10.03		10.82

		9/17/98 7:00		11.35		10.04		10.77

		9/17/98 8:00		11.34		10.05		10.71

		9/17/98 9:00		11.32		10.05		10.64

		9/17/98 10:00		11.29		10.07		10.55

		9/17/98 11:00		11.25		10.07		10.46

		9/17/98 12:00		11.22		10.07		10.37

		9/17/98 13:00		11.17		10.07		10.29

		9/17/98 14:00		11.14		10.07		10.27

		9/17/98 15:00		11.14		10.07		10.34

		9/17/98 16:00		11.17		10.07		10.45

		9/17/98 17:00		11.21		10.07		10.56

		9/17/98 18:00		11.26		10.08		10.65

		9/17/98 19:00		11.3		10.09		10.68

		9/17/98 20:00		11.31		10.1		10.67

		9/17/98 21:00		11.31		10.11		10.62

		9/17/98 22:00		11.29		10.11		10.55

		9/17/98 23:00		11.28		10.11		10.49

		9/18/98 0:00		11.26		10.12		10.44

		9/18/98 1:00		11.24		10.12		10.42

		9/18/98 2:00		11.25		10.12		10.48

		9/18/98 3:00		11.29		10.13		10.62

		9/18/98 4:00		11.35		10.14		10.77

		9/18/98 5:00		11.42		10.16		10.88

		9/18/98 6:00		11.47		10.17		10.92

		9/18/98 7:00		11.49		10.18		10.92

		9/18/98 8:00		11.49		10.19		10.87

		9/18/98 9:00		11.47		10.19		10.8

		9/18/98 10:00		11.45		10.21		10.72

		9/18/98 11:00		11.42		10.21		10.63

		9/18/98 12:00		11.38		10.21		10.54

		9/18/98 13:00		11.34		10.22		10.46

		9/18/98 14:00		11.3		10.22		10.39

		9/18/98 15:00		11.27		10.22		10.38

		9/18/98 16:00		11.26		10.21		10.42

		9/18/98 17:00		11.27		10.21		10.49

		9/18/98 18:00		11.3		10.21		10.57

		9/18/98 19:00		11.32		10.22		10.61

		9/18/98 20:00		11.34		10.21		10.62

		9/18/98 21:00		11.35		10.21		10.59

		9/18/98 22:00		11.34		10.21		10.54

		9/18/98 23:00		11.32		10.21		10.48

		9/19/98 0:00		11.31		10.21		10.42

		9/19/98 1:00		11.29		10.22		10.38

		9/19/98 2:00		11.29		10.22		10.37

		9/19/98 3:00		11.29		10.23		10.44

		9/19/98 4:00		11.33		10.23		10.57

		9/19/98 5:00		11.39		10.24		10.7

		9/19/98 6:00		11.45		10.25		10.8

		9/19/98 7:00		11.49		10.26		10.84

		9/19/98 8:00		11.51		10.26		10.83

		9/19/98 9:00		11.49		10.28		10.79

		9/19/98 10:00		11.48		10.28		10.72

		9/19/98 11:00		11.46		10.28		10.65

		9/19/98 12:00		11.42		10.29		10.56

		9/19/98 13:00		11.39		10.29		10.48

		9/19/98 14:00		11.35		10.29		10.41

		9/19/98 15:00		11.32		10.29		10.37

		9/19/98 16:00		11.3		10.29		10.39

		9/19/98 17:00		11.3		10.28		10.47

		9/19/98 18:00		11.34		10.29		10.56

		9/19/98 19:00		11.37		10.28		10.64

		9/19/98 20:00		11.39		10.28		10.67

		9/19/98 21:00		11.4		10.27		10.67

		9/19/98 22:00		11.4		10.26		10.63

		9/19/98 23:00		11.39		10.27		10.57

		9/20/98 0:00		11.36		10.28		10.5

		9/20/98 1:00		11.34		10.28		10.43

		9/20/98 2:00		11.31		10.28		10.39

		9/20/98 3:00		11.3		10.28		10.39

		9/20/98 4:00		11.32		10.27		10.48

		9/20/98 5:00		11.35		10.28		10.61

		9/20/98 6:00		11.41		10.28		10.73

		9/20/98 7:00		11.46		10.28		10.81

		9/20/98 8:00		11.49		10.29		10.84

		9/20/98 9:00		11.51		10.3		10.83

		9/20/98 10:00		11.51		10.31		10.78

		9/20/98 11:00		11.49		10.32		10.71

		9/20/98 12:00		11.46		10.33		10.64

		9/20/98 13:00		11.42		10.33		10.56

		9/20/98 14:00		11.38		10.33		10.47

		9/20/98 15:00		11.34		10.33		10.41

		9/20/98 16:00		11.34		10.33		10.41

		9/20/98 17:00		11.34		10.33		10.48

		9/20/98 18:00		11.34		10.33		10.58

		9/20/98 19:00		11.34		10.33		10.69

		9/20/98 20:00		11.34		10.33		10.76

		9/20/98 21:00		11.34		10.33		10.77

		9/20/98 22:00		11.34		10.33		10.76

		9/20/98 23:00		11.34		10.33		10.7

		9/21/98 0:00		11.34		10.33		10.64

		9/21/98 1:00		11.34		10.33		10.56

		9/21/98 2:00		11.34		10.33		10.49

		9/21/98 3:00		11.34		10.33		10.44

		9/21/98 4:00		11.34		10.33		10.45

		9/21/98 5:00		11.34		10.33		10.54

		9/21/98 6:00		11.34		10.33		10.66

		9/21/98 7:00		11.37		10.28		10.76

		9/21/98 8:00		11.41		10.29		10.81

		9/21/98 9:00		11.42		10.28		10.82

		9/21/98 10:00		11.42		10.29		10.77

		9/21/98 11:00		11.41		10.3		10.7

		9/21/98 12:00		11.37		10.3		10.63

		9/21/98 13:00		11.33		10.3		10.53

		9/21/98 14:00		11.28		10.3		10.43

		9/21/98 15:00		11.22		10.29		10.35

		9/21/98 16:00		11.17		10.28		10.31

		9/21/98 17:00		11.15		10.26		10.34

		9/21/98 18:00		11.14		10.24		10.41

		9/21/98 19:00		11.15		10.23		10.51

		9/21/98 20:00		11.18		10.21		10.58

		9/21/98 21:00		11.2		10.2		10.59

		9/21/98 22:00		11.2		10.19		10.57

		9/21/98 23:00		11.18		10.17		10.51

		9/22/98 0:00		11.15		10.16		10.43

		9/22/98 1:00		11.11		10.16		10.35

		9/22/98 2:00		11.06		10.14		10.26

		9/22/98 3:00		11.02		10.12		10.18

		9/22/98 4:00		10.98		10.09		10.14

		9/22/98 5:00		10.95		10.07		10.19

		9/22/98 6:00		10.97		10.05		10.3

		9/22/98 7:00		11		10.03		10.43

		9/22/98 8:00		11.05		10.02		10.53

		9/22/98 9:00		11.1		10.02		10.56

		9/22/98 10:00		11.13		10.02		10.55

		9/22/98 11:00		11.12		10.01		10.5

		9/22/98 12:00		11.1		10.01		10.44

		9/22/98 13:00		11.06		10.01		10.36

		9/22/98 14:00		11.03		10.01		10.27

		9/22/98 15:00		11.01		10.01		10.2

		9/22/98 16:00		10.98		10		10.17

		9/22/98 17:00		10.98		9.99		10.21

		9/22/98 18:00		11.01		9.98		10.33

		9/22/98 19:00		11.07		9.98		10.48

		9/22/98 20:00		11.13		9.97		10.61

		9/22/98 21:00		11.21		9.98		10.68

		9/22/98 22:00		11.25		9.99		10.7

		9/22/98 23:00		11.27		10		10.68

		9/23/98 0:00		11.27		10.01		10.63

		9/23/98 1:00		11.24		10.02		10.56

		9/23/98 2:00		11.21		10.02		10.49

		9/23/98 3:00		11.18		10.02		10.42

		9/23/98 4:00		11.14		10.02		10.36

		9/23/98 5:00		11.11		10.02		10.34

		9/23/98 6:00		11.1		10		10.38

		9/23/98 7:00		11.11		9.98		10.47

		9/23/98 8:00		11.14		9.97		10.55

		9/23/98 9:00		11.17		9.97		10.61

		9/23/98 10:00		11.2		9.96		10.63

		9/23/98 11:00		11.23		9.97		10.62

		9/23/98 12:00		11.23		9.98		10.59

		9/23/98 13:00		11.22		9.98		10.53

		9/23/98 14:00		11.19		10		10.47

		9/23/98 15:00		11.15		9.98		10.4

		9/23/98 16:00		11.12		10		10.34

		9/23/98 17:00		11.09		10		10.33

		9/23/98 18:00		11.09		9.98		10.39

		9/23/98 19:00		11.1		9.97		10.51

		9/23/98 20:00		11.15		9.97		10.63

		9/23/98 21:00		11.21		9.95		10.71

		9/23/98 22:00		11.24		9.96		10.73

		9/23/98 23:00		11.26		9.97		10.72

		9/24/98 0:00		11.26		9.98		10.68

		9/24/98 1:00		11.25		9.98		10.62

		9/24/98 2:00		11.22		9.98		10.54

		9/24/98 3:00		11.2		9.98		10.47

		9/24/98 4:00		11.16		9.98		10.41

		9/24/98 5:00		11.13		9.98		10.36

		9/24/98 6:00		11.12		9.97		10.36

		9/24/98 7:00		11.11		9.95		10.42

		9/24/98 8:00		11.12		9.94		10.5

		9/24/98 9:00		11.15		9.93		10.57

		9/24/98 10:00		11.18		9.93		10.61

		9/24/98 11:00		11.2		9.94		10.61

		9/24/98 12:00		11.2		9.95		10.59

		9/24/98 13:00		11.19		9.96		10.54

		9/24/98 14:00		11.17		9.97		10.48

		9/24/98 15:00		11.14		9.97		10.42

		9/24/98 16:00		11.1		9.97		10.37

		9/24/98 17:00		11.08		9.97		10.35

		9/24/98 18:00		11.07		9.97		10.4

		9/24/98 19:00		11.08		9.95		10.52

		9/24/98 20:00		11.13		9.95		10.65

		9/24/98 21:00		11.2		9.95		10.76

		9/24/98 22:00		11.25		9.96		10.8

		9/24/98 23:00		11.27		9.97		10.8

		9/25/98 0:00		11.27		9.98		10.76

		9/25/98 1:00		11.26		9.98		10.7

		9/25/98 2:00		11.24		9.99		10.63

		9/25/98 3:00		11.22		9.98		10.56

		9/25/98 4:00		11.18		9.98		10.49

		9/25/98 5:00		11.15		9.97		10.43

		9/25/98 6:00		11.11		9.97		10.39

		9/25/98 7:00		11.1		9.95		10.4

		9/25/98 8:00		11.1		9.93		10.46

		9/25/98 9:00		11.11		9.92		10.54

		9/25/98 10:00		11.14		9.91		10.59

		9/25/98 11:00		11.17		9.91		10.63

		9/25/98 12:00		11.18		9.92		10.62

		9/25/98 13:00		11.17		9.92		10.59

		9/25/98 14:00		11.15		9.93		10.53

		9/25/98 15:00		11.11		9.93		10.46

		9/25/98 16:00		11.08		9.94		10.39

		9/25/98 17:00		11.05		9.94		10.35

		9/25/98 18:00		11.03		9.94		10.35

		9/25/98 19:00		11.03		9.94		10.42

		9/25/98 20:00		11.06		9.93		10.53

		9/25/98 21:00		11.11		9.94		10.63

		9/25/98 22:00		11.16		9.95		10.7

		9/25/98 23:00		11.19		9.96		10.72

		9/26/98 0:00		11.2		9.98		10.69

		9/26/98 1:00		11.19		9.99		10.64

		9/26/98 2:00		11.17		10		10.57

		9/26/98 3:00		11.14		10.01		10.49

		9/26/98 4:00		11.11		10.01		10.41

		9/26/98 5:00		11.06		10.01		10.33

		9/26/98 6:00		11.03		10		10.26

		9/26/98 7:00		10.99		9.99		10.22

		9/26/98 8:00		10.96		9.98		10.24

		9/26/98 9:00		10.96		9.96		10.29

		9/26/98 10:00		10.97		9.94		10.36

		9/26/98 11:00		11		9.93		10.43

		9/26/98 12:00		11.02		9.93		10.45

		9/26/98 13:00		11.03		9.94		10.44

		9/26/98 14:00		11.03		9.95		10.41

		9/26/98 15:00		11.01		9.95		10.34

		9/26/98 16:00		10.97		9.95		10.29

		9/26/98 17:00		10.94		9.95		10.24

		9/26/98 18:00		10.92		9.95		10.21

		9/26/98 19:00		10.91		9.95		10.24

		9/26/98 20:00		10.92		9.94		10.31

		9/26/98 21:00		10.96		9.93		10.4

		9/26/98 22:00		10.99		9.94		10.46

		9/26/98 23:00		11.03		9.94		10.49

		9/27/98 0:00		11.04		9.95		10.48

		9/27/98 1:00		11.04		9.95		10.44

		9/27/98 2:00		11.03		9.97		10.39

		9/27/98 3:00		11		9.97		10.31

		9/27/98 4:00		10.96		9.97		10.23

		9/27/98 5:00		10.93		9.96		10.16

		9/27/98 6:00		10.89		9.95		10.08

		9/27/98 7:00		10.86		9.94		10.01

		9/27/98 8:00		10.82		9.93		9.97

		9/27/98 9:00		10.8		9.91		9.98

		9/27/98 10:00		10.79		9.89		10.03

		9/27/98 11:00		10.82		9.88		10.09

		9/27/98 12:00		10.84		9.88		10.15

		9/27/98 13:00		10.86		9.88		10.18

		9/27/98 14:00		10.87		9.88		10.19

		9/27/98 15:00		10.88		9.89		10.18

		9/27/98 16:00		10.87		9.9		10.15

		9/27/98 17:00		10.86		9.9		10.12

		9/27/98 18:00		10.86		9.91		10.1

		9/27/98 19:00		10.85		9.91		10.09

		9/27/98 20:00		10.84		9.9		10.13

		9/27/98 21:00		10.87		9.9		10.2

		9/27/98 22:00		10.9		9.91		10.28

		9/27/98 23:00		10.94		9.92		10.34

		9/28/98 0:00		10.98		9.93		10.38

		9/28/98 1:00		10.99		9.93		10.38

		9/28/98 2:00		11.01		9.95		10.36

		9/28/98 3:00		11		9.96		10.31

		9/28/98 4:00		10.98		9.96		10.25

		9/28/98 5:00		10.96		9.97		10.19

		9/28/98 6:00		10.93		9.97		10.12

		9/28/98 7:00		10.89		9.96		10.05

		9/28/98 8:00		10.85		9.95		9.98

		9/28/98 9:00		10.82		9.93		9.94

		9/28/98 10:00		10.79		9.91		9.94

		9/28/98 11:00		10.79		9.9		9.98

		9/28/98 12:00		10.8		9.9		10.03

		9/28/98 13:00		10.82		9.9		10.08

		9/28/98 14:00		10.83		9.9		10.11

		9/28/98 15:00		10.84		9.9		10.13

		9/28/98 16:00		10.86		9.91		10.13

		9/28/98 17:00		10.85		9.91		10.11

		9/28/98 18:00		10.84		9.92		10.09

		9/28/98 19:00		10.83		9.92		10.07

		9/28/98 20:00		10.82		9.92		10.08

		9/28/98 21:00		10.84		9.92		10.14

		9/28/98 22:00		10.87		9.92		10.24

		9/28/98 23:00		10.91		9.92		10.33

		9/29/98 0:00		10.96		9.93		10.42

		9/29/98 1:00		11.01		9.95		10.45

		9/29/98 2:00		11.03		9.96		10.46

		9/29/98 3:00		11.04		9.98		10.43

		9/29/98 4:00		11.03		9.98		10.38

		9/29/98 5:00		11.01		9.99		10.32

		9/29/98 6:00		10.98		10		10.25

		9/29/98 7:00		10.94		9.99		10.17

		9/29/98 8:00		10.89		9.98		10.09

		9/29/98 9:00		10.85		9.97		10.03

		9/29/98 10:00		10.82		9.95		9.98

		9/29/98 11:00		10.79		9.92		9.98

		9/29/98 12:00		10.85		9.94		1/10/00

		9/29/98 13:00		10.89		9.95		1/10/00

		9/29/98 14:00		10.92		9.96		1/10/00

		9/29/98 15:00		10.96		9.96		10.27

		9/29/98 16:00		10.97		9.97		10.3

		9/29/98 17:00		10.99		9.98		10.31

		9/29/98 18:00		10.99		9.98		10.3

		9/29/98 19:00		10.99		9.99		10.28

		9/29/98 20:00		10.98		10		10.26

		9/29/98 21:00		10.99		10		10.26

		9/29/98 22:00		11.01		10		10.3

		9/29/98 23:00		11.05		10.01		10.38

		9/30/98 0:00		11.11		10.01		10.49

		9/30/98 1:00		11.14		10.03		10.57

		9/30/98 2:00		11.16		10.05		10.61

		9/30/98 3:00		11.16		10.06		10.61

		9/30/98 4:00		11.15		10.07		10.57

		9/30/98 5:00		11.11		10.07		10.51

		9/30/98 6:00		11.08		10.07		10.43

		9/30/98 7:00		11.03		10.05		10.34

		9/30/98 8:00		10.98		10.04		10.25

		9/30/98 9:00		10.94		10.02		10.16

		9/30/98 10:00		10.9		10.01		10.09

		9/30/98 11:00		10.87		10		10.04

		9/30/98 12:00		10.87		9.98		10.03

		9/30/98 13:00		10.88		9.98		10.07

		9/30/98 14:00		10.91		9.98		10.14

		9/30/98 15:00		10.94		9.98		10.23

		9/30/98 16:00		10.97		9.98		10.29

		9/30/98 17:00		10.99		10		10.32

		9/30/98 18:00		10.99		10		10.32

		9/30/98 19:00		10.99		10		10.3

		9/30/98 20:00		10.97		10		10.28

		9/30/98 21:00		10.96		10		10.25

		9/30/98 22:00		10.96		10		10.23

		9/30/98 23:00		10.99		10		10.26

		10/1/98 0:00		11.04		10.01		10.35

		10/1/98 1:00		11.1		10.02		10.48

		10/1/98 2:00		11.16		10.03		10.58

		10/1/98 3:00		11.18		10.05		10.64

		10/1/98 4:00		11.19		10.07		10.64

		10/1/98 5:00		11.18		10.08		10.61

		10/1/98 6:00		11.14		10.08		10.54

		10/1/98 7:00		11.09		10.07		10.46

		10/1/98 8:00		11.04		10.06		10.38

		10/1/98 9:00		11		10.04		10.28

		10/1/98 10:00		10.95		10.03		10.18

		10/1/98 11:00		10.89		10.01		10.08

		10/1/98 12:00		10.85		10		10.03

		10/1/98 13:00		10.84		9.99		10.02

		10/1/98 14:00		10.86		9.98		10.08

		10/1/98 15:00		10.89		9.98		10.16

		10/1/98 16:00		10.91		9.98		10.23

		10/1/98 17:00		10.93		9.98		10.27

		10/1/98 18:00		10.93		9.98		10.28

		10/1/98 19:00		10.92		9.98		10.24

		10/1/98 20:00		10.89		9.98		10.18

		10/1/98 21:00		10.86		9.97		10.11

		10/1/98 22:00		10.83		9.96		10.04

		10/1/98 23:00		10.81		9.96		10

		10/2/98 0:00		10.82		9.95		10.01

		10/2/98 1:00		10.86		9.95		10.1

		10/2/98 2:00		10.92		9.95		10.23

		10/2/98 3:00		10.97		9.96		10.34

		10/2/98 4:00		10.99		9.96		10.39

		10/2/98 5:00		10.99		9.98		10.39

		10/2/98 6:00		10.96		9.98		10.34

		10/2/98 7:00		10.92		9.97		10.26

		10/2/98 8:00		10.87		9.96		10.17

		10/2/98 9:00		10.83		9.94		10.07

		10/2/98 10:00		10.77		9.93		9.95

		10/2/98 11:00		10.71		9.91		9.84

		10/2/98 12:00		10.66		9.9		9.75

		10/2/98 13:00		10.64		9.89		9.7

		10/2/98 14:00		10.63		9.88		9.71

		10/2/98 15:00		10.66		9.87		9.77

		10/2/98 16:00		10.69		9.86		9.88

		10/2/98 17:00		10.73		9.86		9.96

		10/2/98 18:00		10.73		9.86		9.99

		10/2/98 19:00		10.73		9.86		9.97

		10/2/98 20:00		10.71		9.86		9.93

		10/2/98 21:00		10.68		9.86		9.86

		10/2/98 22:00		10.65		9.85		9.79

		10/2/98 23:00		10.63		9.84		9.72

		10/3/98 0:00		10.61		9.84		9.68

		10/3/98 1:00		10.63		9.83		9.69

		10/3/98 2:00		10.67		9.83		9.81

		10/3/98 3:00		10.73		9.84		9.96

		10/3/98 4:00		10.78		9.84		10.08

		10/3/98 5:00		10.82		9.85		10.14

		10/3/98 6:00		10.81		9.86		10.14

		10/3/98 7:00		10.78		9.85		10.08

		10/3/98 8:00		10.73		9.84		10

		10/3/98 9:00		10.69		9.83		9.91

		10/3/98 10:00		10.64		9.82		9.8

		10/3/98 11:00		10.58		9.81		9.68

		10/3/98 12:00		10.53		9.8		9.57

		10/3/98 13:00		10.47		9.78		9.48

		10/3/98 14:00		10.46		9.77		9.45

		10/3/98 15:00		10.46		9.76		9.49

		10/3/98 16:00		10.49		9.75		9.58

		10/3/98 17:00		10.53		9.75		9.67

		10/3/98 18:00		10.55		9.75		9.73

		10/3/98 19:00		10.55		9.75		9.74

		10/3/98 20:00		10.53		9.74		9.7

		10/3/98 21:00		10.49		9.74		9.64

		10/3/98 22:00		10.44		9.73		9.55

		10/3/98 23:00		10.4		9.72		9.45

		10/4/98 0:00		10.35		9.7		9.36

		10/4/98 1:00		10.33		9.69		9.31

		10/4/98 2:00		10.34		9.68		9.33

		10/4/98 3:00		10.37		9.67		9.46

		10/4/98 4:00		10.43		9.66		9.6

		10/4/98 5:00		10.47		9.66		9.72

		10/4/98 6:00		10.49		9.67		9.77

		10/4/98 7:00		10.47		9.66		9.75

		10/4/98 8:00		10.44		9.65		9.68

		10/4/98 9:00		10.4		9.64		9.6

		10/4/98 10:00		10.35		9.64		9.5

		10/4/98 11:00		10.3		9.63		9.38

		10/4/98 12:00		10.24		9.62		9.26

		10/4/98 13:00		10.2		9.6		9.14

		10/4/98 14:00		10.16		9.59		9.08

		10/4/98 15:00		10.16		9.58		9.1

		10/4/98 16:00		10.19		9.57		9.2

		10/4/98 17:00		10.24		9.57		9.33

		10/4/98 18:00		10.29		9.57		9.45

		10/4/98 19:00		10.31		9.57		9.51

		10/4/98 20:00		10.32		9.57		9.5

		10/4/98 21:00		10.3		9.57		9.44

		10/4/98 22:00		10.27		9.57		9.36

		10/4/98 23:00		10.24		9.56		9.28

		10/5/98 0:00		10.2		9.55		9.18

		10/5/98 1:00		10.17		9.55		9.09

		10/5/98 2:00		10.16		9.55		9.04

		10/5/98 3:00		10.17		9.54		9.07

		10/5/98 4:00		10.23		9.53		9.22

		10/5/98 5:00		10.28		9.53		9.39

		10/5/98 6:00		10.33		9.54		9.53

		10/5/98 7:00		10.35		9.54		9.57

		10/5/98 8:00		10.34		9.54		9.57

		10/5/98 9:00		10.32		9.54		9.51

		10/5/98 10:00		10.28		9.54		9.44

		10/5/98 11:00		10.23		9.53		9.34

		10/5/98 12:00		10.18		9.53		9.23

		10/5/98 13:00		10.13		9.52		9.11

		10/5/98 14:00		10.08		9.51		9.02

		10/5/98 15:00		10.06		9.5		8.98

		10/5/98 16:00		10.08		9.5		9.06

		10/5/98 17:00		10.14		9.5		9.21

		10/5/98 18:00		10.19		9.49		9.36

		10/5/98 19:00		10.22		9.49		9.44

		10/5/98 20:00		10.22		9.5		9.45

		10/5/98 21:00		10.2		9.5		9.39

		10/5/98 22:00		10.16		9.49		9.31

		10/5/98 23:00		10.1		9.48		9.2

		10/6/98 0:00		10.05		9.47		9.08

		10/6/98 1:00		9.99		9.46		8.96

		10/6/98 2:00		9.94		9.45		8.85

		10/6/98 3:00		9.9		9.43		8.78

		10/6/98 4:00		9.91		9.41		8.81

		10/6/98 5:00		9.94		9.39		8.94

		10/6/98 6:00		10		9.39		9.1

		10/6/98 7:00		10.04		9.38		9.23

		10/6/98 8:00		10.05		9.38		9.27

		10/6/98 9:00		10.04		9.38		9.25

		10/6/98 10:00		10.01		9.38		9.19

		10/6/98 11:00		9.97		9.38		9.1

		10/6/98 12:00		9.92		9.37		8.99

		10/6/98 13:00		9.87		9.36		8.87

		10/6/98 14:00		9.81		9.35		8.76

		10/6/98 15:00		9.78		9.34		8.7

		10/6/98 16:00		9.8		9.33		8.74

		10/6/98 17:00		9.87		9.33		8.92

		10/6/98 18:00		9.97		9.33		9.14

		10/6/98 19:00		10.04		9.34		9.32

		10/6/98 20:00		10.08		9.35		9.39

		10/6/98 21:00		10.07		9.36		9.37

		10/6/98 22:00		10.04		9.37		9.3

		10/6/98 23:00		9.99		9.37		9.19

		10/7/98 0:00		9.94		9.36		9.07

		10/7/98 1:00		9.88		9.35		8.95

		10/7/98 2:00		9.82		9.34		8.82

		10/7/98 3:00		9.76		9.33		8.7

		10/7/98 4:00		9.73		9.31		8.64

		10/7/98 5:00		9.74		9.29		8.7

		10/7/98 6:00		9.79		9.27		8.85

		10/7/98 7:00		9.85		9.26		9.02

		10/7/98 8:00		9.9		9.26		9.14

		10/7/98 9:00		9.91		9.26		9.17

		10/7/98 10:00		9.9		9.26		9.15

		10/7/98 11:00		9.87		9.26		9.07

		10/7/98 12:00		9.82		9.26		8.97

		10/7/98 13:00		9.77		9.26		8.86

		10/7/98 14:00		9.72		9.25		8.75

		10/7/98 15:00		9.68		9.24		8.66

		10/7/98 16:00		9.68		9.22		8.66

		10/7/98 17:00		9.76		9.22		8.84

		10/7/98 18:00		9.87		9.22		9.11

		10/7/98 19:00		9.99		9.24		9.38

		10/7/98 20:00		10.07		9.26		9.54

		10/7/98 21:00		10.1		9.28		9.56

		10/7/98 22:00		10.08		9.29		9.5

		10/7/98 23:00		10.04		9.31		9.4

		10/8/98 0:00		9.98		9.31		9.28

		10/8/98 1:00		9.92		9.31		9.14

		10/8/98 2:00		9.85		9.3		9

		10/8/98 3:00		9.79		9.29		8.86

		10/8/98 4:00		9.72		9.27		8.73

		10/8/98 5:00		9.69		9.25		8.67

		10/8/98 6:00		9.7		9.23		8.7

		10/8/98 7:00		9.73		9.21		8.82

		10/8/98 8:00		9.78		9.19		8.97

		10/8/98 9:00		9.82		9.19		9.06

		10/8/98 10:00		9.82		9.19		9.07

		10/8/98 11:00		9.79		9.19		9.03

		10/8/98 12:00		9.75		9.2		8.93

		10/8/98 13:00		9.69		9.19		8.82

		10/8/98 14:00		9.63		9.18		8.69

		10/8/98 15:00		9.57		9.17		8.57

		10/8/98 16:00		9.53		9.15		8.49

		10/8/98 17:00		9.56		9.14		8.53

		10/8/98 18:00		9.63		9.13		8.74

		10/8/98 19:00		9.75		9.14		9.01

		10/8/98 20:00		9.85		9.15		9.24

		10/8/98 21:00		9.9		9.17		9.33

		10/8/98 22:00		9.89		9.19		9.31

		10/8/98 23:00		9.85		9.2		9.21

		10/9/98 0:00		9.79		9.21		9.08

		10/9/98 1:00		9.72		9.2		8.94

		10/9/98 2:00		9.65		9.19		8.78

		10/9/98 3:00		9.56		9.18		8.63

		10/9/98 4:00		9.48		9.15		8.47

		10/9/98 5:00		9.4		9.13		8.33

		10/9/98 6:00		9.36		9.1		8.25

		10/9/98 7:00		9.34		9.07		8.27

		10/9/98 8:00		9.37		9.03		8.39

		10/9/98 9:00		9.41		9.02		8.52

		10/9/98 10:00		9.44		9.02		8.61

		10/9/98 11:00		9.44		9.01		8.63

		10/9/98 12:00		9.42		9.01		8.58

		10/9/98 13:00		9.38		9.01		8.49

		10/9/98 14:00		9.33		9		8.38

		10/9/98 15:00		9.27		8.99		8.27

		10/9/98 16:00		9.22		8.98		8.15

		10/9/98 17:00		9.21		8.96		8.11

		10/9/98 18:00		9.27		8.95		8.25

		10/9/98 19:00		9.4		8.95		8.55

		10/9/98 20:00		9.54		8.96		8.85

		10/9/98 21:00		9.63		8.98		9.06

		10/9/98 22:00		9.67		9.01		9.11

		10/9/98 23:00		9.65		9.03		9.06

		10/10/98 0:00		9.6		9.04		8.95

		10/10/98 1:00		9.54		9.05		8.82

		10/10/98 2:00		9.46		9.04		8.67

		10/10/98 3:00		9.38		9.03		8.51

		10/10/98 4:00		9.29		9.02		8.35

		10/10/98 5:00		9.21		8.99		8.19

		10/10/98 6:00		9.13		8.96		8.04

		10/10/98 7:00		9.07		8.92		7.94

		10/10/98 8:00		9.05		8.89		7.93

		10/10/98 9:00		9.07		8.86		8.02

		10/10/98 10:00		9.11		8.85		8.15

		10/10/98 11:00		9.13		8.84		8.24

		10/10/98 12:00		9.13		8.84		8.26

		10/10/98 13:00		9.11		8.83		8.22

		10/10/98 14:00		9.08		8.83		8.14

		10/10/98 15:00		9.03		8.83		8.04

		10/10/98 16:00		8.98		8.81		7.93

		10/10/98 17:00		8.93		8.8		7.84

		10/10/98 18:00		8.93		8.79		7.81

		10/10/98 19:00		9		8.78		7.95

		10/10/98 20:00		9.13		8.77		8.25

		10/10/98 21:00		9.27		8.78		8.55

		10/10/98 22:00		9.36		8.81		8.74

		10/10/98 23:00		9.39		8.83		8.78

		10/11/98 0:00		9.37		8.85		8.72

		10/11/98 1:00		9.32		8.86		8.62

		10/11/98 2:00		9.25		8.88		8.48

		10/11/98 3:00		9.18		8.87		8.33

		10/11/98 4:00		9.09		8.86		8.17

		10/11/98 5:00		9.01		8.84		8

		10/11/98 6:00		8.92		8.81		7.85

		10/11/98 7:00		8.84		8.78		7.7

		10/11/98 8:00		8.78		8.74		7.61

		10/11/98 9:00		8.77		8.71		7.61

		10/11/98 10:00		8.8		8.69		7.73

		10/11/98 11:00		8.86		8.67		7.9

		10/11/98 12:00		8.91		8.67		8.04

		10/11/98 13:00		8.93		8.67		8.1

		10/11/98 14:00		8.93		8.67		8.09

		10/11/98 15:00		8.91		8.67		8.02

		10/11/98 16:00		8.87		8.67		7.93

		10/11/98 17:00		8.84		8.67		7.84

		10/11/98 18:00		8.79		8.67		7.75

		10/11/98 19:00		8.79		8.65		7.71

		10/11/98 20:00		8.84		8.64		7.82

		10/11/98 21:00		8.94		8.64		8.08

		10/11/98 22:00		9.07		8.65		8.34

		10/11/98 23:00		9.15		8.67		8.52

		10/12/98 0:00		9.18		8.69		8.55

		10/12/98 1:00		9.17		8.71		8.51

		10/12/98 2:00		9.13		8.72		8.41

		10/12/98 3:00		9.07		8.73		8.29

		10/12/98 4:00		8.99		8.72		8.14

		10/12/98 5:00		8.92		8.71		8

		10/12/98 6:00		8.84		8.7		7.85

		10/12/98 7:00		8.75		8.67		7.69

		10/12/98 8:00		8.68		8.64		7.55

		10/12/98 9:00		8.63		8.6		7.46

		10/12/98 10:00		8.62		8.58		7.45

		10/12/98 11:00		8.67		8.56		7.59

		10/12/98 12:00		8.74		8.55		7.78

		10/12/98 13:00		8.81		8.56		7.95

		10/12/98 14:00		8.85		8.57		8.06

		10/12/98 15:00		8.85		8.57		8.06

		10/12/98 16:00		8.83		8.59		8

		10/12/98 17:00		8.79		8.59		7.92

		10/12/98 18:00		8.75		8.59		7.82

		10/12/98 19:00		8.7		8.58		7.74

		10/12/98 20:00		8.67		8.57		7.68

		10/12/98 21:00		8.69		8.55		7.71

		10/12/98 22:00		8.77		8.55		7.89

		10/12/98 23:00		8.87		8.55		8.12

		10/13/98 0:00		8.96		8.57		8.29

		10/13/98 1:00		8.99		8.58		8.34

		10/13/98 2:00		8.99		8.6		8.31

		10/13/98 3:00		8.95		8.61		8.23

		10/13/98 4:00		8.89		8.62		8.11

		10/13/98 5:00		8.83		8.61		7.97

		10/13/98 6:00		8.75		8.6		7.82

		10/13/98 7:00		8.67		8.58		7.68

		10/13/98 8:00		8.59		8.55		7.52

		10/13/98 9:00		8.52		8.52		7.38

		10/13/98 10:00		8.46		8.49		7.29

		10/13/98 11:00		8.46		8.47		7.31

		10/13/98 12:00		8.52		8.46		7.47

		10/13/98 13:00		8.6		8.45		7.69

		10/13/98 14:00		8.69		8.46		7.9

		10/13/98 15:00		8.73		8.47		7.99

		10/13/98 16:00		8.74		8.48		7.99

		10/13/98 17:00		8.72		8.5		7.93

		10/13/98 18:00		8.68		8.5		7.84

		10/13/98 19:00		8.63		8.5		7.74

		10/13/98 20:00		8.57		8.49		7.63

		10/13/98 21:00		8.53		8.48		7.55

		10/13/98 22:00		8.53		8.47		7.53

		10/13/98 23:00		8.59		8.46		7.66

		10/14/98 0:00		8.69		8.46		7.9

		10/14/98 1:00		8.78		8.47		8.1

		10/14/98 2:00		8.82		8.49		8.17

		10/14/98 3:00		8.82		8.51		8.16

		10/14/98 4:00		8.78		8.52		8.08

		10/14/98 5:00		8.72		8.52		7.96

		10/14/98 6:00		8.65		8.51		7.82

		10/14/98 7:00		8.56		8.48		7.67

		10/14/98 8:00		8.49		8.46		7.52

		10/14/98 9:00		8.41		8.43		7.36

		10/14/98 10:00		8.33		8.41		7.22

		10/14/98 11:00		8.29		8.38		7.13

		10/14/98 12:00		8.3		8.37		7.17

		10/14/98 13:00		8.38		8.36		7.36

		10/14/98 14:00		8.49		8.35		7.63

		10/14/98 15:00		8.6		8.36		7.88

		10/14/98 16:00		8.66		8.38		7.98

		10/14/98 17:00		8.67		8.41		7.98

		10/14/98 18:00		8.64		8.42		7.91

		10/14/98 19:00		8.6		8.43		7.81

		10/14/98 20:00		8.54		8.42		7.69

		10/14/98 21:00		8.48		8.41		7.57

		10/14/98 22:00		8.43		8.4		7.46

		10/14/98 23:00		8.41		8.39		7.42

		10/15/98 0:00		8.46		8.37		7.54

		10/15/98 1:00		8.57		8.37		7.79

		10/15/98 2:00		8.68		8.38		8.02

		10/15/98 3:00		8.73		8.4		8.13

		10/15/98 4:00		8.73		8.42		8.12

		10/15/98 5:00		8.7		8.43		8.03

		10/15/98 6:00		8.63		8.43		7.92

		10/15/98 7:00		8.56		8.41		7.78

		10/15/98 8:00		8.49		8.4		7.62

		10/15/98 9:00		8.4		8.38		7.46

		10/15/98 10:00		8.32		8.36		7.3

		10/15/98 11:00		8.24		8.33		7.15

		10/15/98 12:00		8.19		8.31		7.07

		10/15/98 13:00		8.2		8.29		7.13

		10/15/98 14:00		8.28		8.28		7.32

		10/15/98 15:00		8.39		8.27		7.57

		10/15/98 16:00		8.49		8.28		7.78

		10/15/98 17:00		8.53		8.29		7.86

		10/15/98 18:00		8.53		8.31		7.83

		10/15/98 19:00		8.5		8.31		7.75

		10/15/98 20:00		8.44		8.31		7.64

		10/15/98 21:00		8.38		8.31		7.52

		10/15/98 22:00		8.31		8.29		7.38

		10/15/98 23:00		8.25		8.28		7.26

		10/16/98 0:00		8.22		8.26		7.2

		10/16/98 1:00		8.26		8.25		7.29

		10/16/98 2:00		8.36		8.24		7.53

		10/16/98 3:00		8.46		8.24		7.74

		10/16/98 4:00		8.5		8.26		7.85

		10/16/98 5:00		8.49		8.27		7.83

		10/16/98 6:00		8.45		8.28		7.74

		10/16/98 7:00		8.39		8.26		7.62

		10/16/98 8:00		8.32		8.25		7.48

		10/16/98 9:00		8.25		8.24		7.32

		10/16/98 10:00		8.17		8.21		7.16

		10/16/98 11:00		8.09		8.19		7

		10/16/98 12:00		8.01		8.17		6.86

		10/16/98 13:00		7.98		8.15		6.8

		10/16/98 14:00		8.01		8.13		6.9

		10/16/98 15:00		8.1		8.12		7.13

		10/16/98 16:00		8.2		8.12		7.35

		10/16/98 17:00		8.28		8.13		7.51

		10/16/98 18:00		8.3		8.14		7.54

		10/16/98 19:00		8.29		8.16		7.5

		10/16/98 20:00		8.25		8.16		7.4

		10/16/98 21:00		8.2		8.16		7.29

		10/16/98 22:00		8.15		8.15		7.18

		10/16/98 23:00		8.09		8.14		7.04

		10/17/98 0:00		8.04		8.13		6.94

		10/17/98 1:00		8.03		8.12		6.9

		10/17/98 2:00		8.1		8.11		7.06

		10/17/98 3:00		8.21		8.11		7.32

		10/17/98 4:00		8.32		8.12		7.57

		10/17/98 5:00		8.39		8.14		7.69

		10/17/98 6:00		8.39		8.15		7.69

		10/17/98 7:00		8.36		8.15		7.62

		10/17/98 8:00		8.31		8.15		7.51

		10/17/98 9:00		8.25		8.15		7.38

		10/17/98 10:00		8.18		8.14		7.25

		10/17/98 11:00		8.11		8.13		7.11

		10/17/98 12:00		8.04		8.12		6.97

		10/17/98 13:00		7.99		8.1		6.87

		10/17/98 14:00		8.01		8.09		6.91

		10/17/98 15:00		8.11		8.09		7.14

		10/17/98 16:00		8.25		8.1		7.44

		10/17/98 17:00		8.36		8.12		7.68

		10/17/98 18:00		8.41		8.14		7.77

		10/17/98 19:00		8.41		8.16		7.73

		10/17/98 20:00		8.37		8.17		7.64

		10/17/98 21:00		8.31		8.17		7.52

		10/17/98 22:00		8.25		8.17		7.38

		10/17/98 23:00		8.17		8.17		7.23

		10/18/98 0:00		8.1		8.16		7.09

		10/18/98 1:00		8.04		8.14		6.97

		10/18/98 2:00		8.03		8.12		6.94

		10/18/98 3:00		8.1		8.1		7.11

		10/18/98 4:00		8.2		8.1		7.37

		10/18/98 5:00		8.3		8.11		7.58

		10/18/98 6:00		8.34		8.12		7.68

		10/18/98 7:00		8.33		8.12		7.64

		10/18/98 8:00		8.29		8.14		7.56

		10/18/98 9:00		8.23		8.14		7.44

		10/18/98 10:00		8.16		8.12		7.3

		10/18/98 11:00		8.08		8.12		7.16

		10/18/98 12:00		8.01		8.1		7.01

		10/18/98 13:00		7.94		8.09		6.89

		10/18/98 14:00		7.93		8.07		6.85

		10/18/98 15:00		8.01		8.06		7.03

		10/18/98 16:00		8.15		8.06		7.33

		10/18/98 17:00		8.3		8.09		7.63

		10/18/98 18:00		8.39		8.11		7.81

		10/18/98 19:00		8.4		8.13		7.82

		10/18/98 20:00		8.38		8.15		7.73

		10/18/98 21:00		8.32		8.16		7.62

		10/18/98 22:00		8.25		8.16		7.47

		10/18/98 23:00		8.17		8.16		7.32

		10/19/98 0:00		8.1		8.14		7.17

		10/19/98 1:00		8.02		8.12		7.03

		10/19/98 2:00		7.97		8.1		6.92

		10/19/98 3:00		7.99		8.08		6.98

		10/19/98 4:00		8.08		8.07		7.2

		10/19/98 5:00		8.2		8.07		7.46

		10/19/98 6:00		8.29		8.07		7.66

		10/19/98 7:00		8.31		8.08		7.69

		10/19/98 8:00		8.29		8.09		7.63

		10/19/98 9:00		8.24		8.09		7.54

		10/19/98 10:00		8.17		8.09		7.4

		10/19/98 11:00		8.1		8.08		7.26

		10/19/98 12:00		8.02		8.07		7.11

		10/19/98 13:00		7.96		8.05		6.98

		10/19/98 14:00		7.93		8.04		6.9

		10/19/98 15:00		7.98		8.03		7.01

		10/19/98 16:00		8.12		8.03		7.3

		10/19/98 17:00		8.29		8.04		7.63

		10/19/98 18:00		8.41		8.07		7.89

		10/19/98 19:00		8.45		8.09		7.95

		10/19/98 20:00		8.43		8.12		7.88

		10/19/98 21:00		8.39		8.13		7.76

		10/19/98 22:00		8.31		8.14		7.61

		10/19/98 23:00		8.24		8.13		7.45

		10/20/98 0:00		8.15		8.12		7.29

		10/20/98 1:00		8.07		8.11		7.12

		10/20/98 2:00		7.99		8.09		6.98

		10/20/98 3:00		7.96		8.07		6.92

		10/20/98 4:00		8		8.05		7.02

		10/20/98 5:00		8.1		8.04		7.26

		10/20/98 6:00		8.2		8.04		7.51

		10/20/98 7:00		8.25		8.04		7.64

		10/20/98 8:00		8.25		8.05		7.64

		10/20/98 9:00		8.22		8.05		7.57

		10/20/98 10:00		8.17		8.04		7.46

		10/20/98 11:00		8.1		8.04		7.33

		10/20/98 12:00		8.03		8.04		7.18

		10/20/98 13:00		7.96		8.02		7.04

		10/20/98 14:00		7.91		8.01		6.93

		10/20/98 15:00		7.92		8		6.94

		10/20/98 16:00		8.03		8		7.18

		10/20/98 17:00		8.2		8.01		7.53

		10/20/98 18:00		8.35		8.03		7.83

		10/20/98 19:00		8.42		8.05		7.96

		10/20/98 20:00		8.42		8.08		7.93

		10/20/98 21:00		8.39		8.1		7.82

		10/20/98 22:00		8.32		8.11		7.69

		10/20/98 23:00		8.24		8.1		7.53

		10/21/98 0:00		8.15		8.09		7.36

		10/21/98 1:00		8.07		8.08		7.18

		10/21/98 2:00		7.98		8.06		7.02

		10/21/98 3:00		7.91		8.04		6.88

		10/21/98 4:00		7.89		8.01		6.86

		10/21/98 5:00		7.96		7.99		7.04

		10/21/98 6:00		8.06		7.98		7.28

		10/21/98 7:00		8.15		7.98		7.5

		10/21/98 8:00		8.19		7.98		7.59

		10/21/98 9:00		8.18		7.99		7.56

		10/21/98 10:00		8.15		7.99		7.47

		10/21/98 11:00		8.09		7.99		7.36

		10/21/98 12:00		8.02		7.98		7.22

		10/21/98 13:00		7.95		7.98		7.08

		10/21/98 14:00		7.89		7.97		6.95

		10/21/98 15:00		7.88		7.95		6.91

		10/21/98 16:00		7.97		7.95		7.1

		10/21/98 17:00		8.13		7.95		7.44

		10/21/98 18:00		8.31		7.97		7.78

		10/21/98 19:00		8.41		7.99		7.99

		10/21/98 20:00		8.43		8.02		7.99

		10/21/98 21:00		8.4		8.05		7.9

		10/21/98 22:00		8.34		8.06		7.76

		10/21/98 23:00		8.25		8.07		7.61

		10/22/98 0:00		8.17		8.06		7.43

		10/22/98 1:00		8.07		8.05		7.25

		10/22/98 2:00		7.97		8.02		7.08

		10/22/98 3:00		7.89		8		6.92

		10/22/98 4:00		7.84		7.97		6.82

		10/22/98 5:00		7.86		7.95		6.89

		10/22/98 6:00		7.96		7.93		7.15

		10/22/98 7:00		8.08		7.92		7.42

		10/22/98 8:00		8.19		7.92		7.63

		10/22/98 9:00		8.22		7.93		7.69

		10/22/98 10:00		8.2		7.95		7.63

		10/22/98 11:00		8.16		7.95		7.53

		10/22/98 12:00		8.1		7.96		7.4

		10/22/98 13:00		8.03		7.96		7.26

		10/22/98 14:00		7.96		7.95		7.14

		10/22/98 15:00		7.92		7.94		7.05

		10/22/98 16:00		7.97		7.93		7.12

		10/22/98 17:00		8.11		7.93		7.4

		10/22/98 18:00		8.27		7.95		7.72

		10/22/98 19:00		8.39		7.97		7.97

		10/22/98 20:00		8.43		8		8.03

		10/22/98 21:00		8.42		8.02		7.96

		10/22/98 22:00		8.36		8.04		7.84

		10/22/98 23:00		8.29		8.05		7.7

		10/23/98 0:00		8.2		8.05		7.53

		10/23/98 1:00		8.11		8.04		7.36

		10/23/98 2:00		8.02		8.02		7.18

		10/23/98 3:00		7.92		8		7.01

		10/23/98 4:00		7.84		7.97		6.85

		10/23/98 5:00		7.79		7.94		6.78

		10/23/98 6:00		7.82		7.92		6.86

		10/23/98 7:00		7.89		7.88		7.06

		10/23/98 8:00		7.97		7.87		7.26

		10/23/98 9:00		8.03		7.86		7.39

		10/23/98 10:00		8.03		7.87		7.4

		10/23/98 11:00		8.01		7.89		7.34

		10/23/98 12:00		7.96		7.89		7.24

		10/23/98 13:00		7.9		7.88		7.12

		10/23/98 14:00		7.84		7.88		6.99

		10/23/98 15:00		7.79		7.87		6.88

		10/23/98 16:00		7.79		7.86		6.86

		10/23/98 17:00		7.89		7.85		7.09

		10/23/98 18:00		8.07		7.86		7.44

		10/23/98 19:00		8.22		7.88		7.76

		10/23/98 20:00		8.31		7.92		7.92

		10/23/98 21:00		8.31		7.94		7.9

		10/23/98 22:00		8.28		7.96		7.8

		10/23/98 23:00		8.21		7.98		7.66

		10/24/98 0:00		8.13		7.98		7.51

		10/24/98 1:00		8.05		7.98		7.34

		10/24/98 2:00		7.95		7.97		7.16

		10/24/98 3:00		7.85		7.95		6.98

		10/24/98 4:00		7.75		7.92		6.8

		10/24/98 5:00		7.67		7.88		6.66

		10/24/98 6:00		7.65		7.86		6.63

		10/24/98 7:00		7.74		7.85		6.77

		10/24/98 8:00		7.86		7.85		7.05

		10/24/98 9:00		8		7.85		7.31

		10/24/98 10:00		8.08		7.88		7.48

		10/24/98 11:00		8.12		7.9		7.52

		10/24/98 12:00		8.13		7.92		7.52

		10/24/98 13:00		8.12		7.93		7.48

		10/24/98 14:00		8.1		7.94		7.44

		10/24/98 15:00		8.08		7.95		7.38

		10/24/98 16:00		8.08		7.95		7.35

		10/24/98 17:00		8.15		7.95		7.46

		10/24/98 18:00		8.29		7.97		7.73

		10/24/98 19:00		8.44		7.99		8.02

		10/24/98 20:00		8.55		8.03		8.27

		10/24/98 21:00		8.59		8.07		8.21

		10/24/98 22:00		8.57		8.1		8.1

		10/24/98 23:00		8.51		8.12		7.94

		10/25/98 0:00		8.44		8.13		7.78

		10/25/98 1:00		8.36		8.13		7.62

		10/25/98 2:00		8.27		8.12		7.45

		10/25/98 3:00		8.18		8.11		7.28

		10/25/98 4:00		8.09		8.09		7.12

		10/25/98 5:00		8		8.06		7

		10/25/98 6:00		7.93		8.03		6.98

		10/25/98 7:00		7.91		7.99		7.09

		10/25/98 8:00		7.94		7.97		7.24

		10/25/98 9:00		8.01		7.95		7.39

		10/25/98 10:00		8.08		7.95		7.46

		10/25/98 11:00		8.1		7.95		7.45

		10/25/98 12:00		8.1		7.95		7.39

		10/25/98 13:00		8.08		7.96		7.3

		10/25/98 14:00		8.04		7.96		7.2

		10/25/98 15:00		8		7.95		7.12

		10/25/98 16:00		7.96		7.94		7.07

		10/25/98 17:00		7.95		7.93		7.18

		10/25/98 18:00		8.01		7.93		7.44

		10/25/98 19:00		8.14		7.93		7.73

		10/25/98 20:00		8.29		7.95		7.91

		10/25/98 21:00		8.39		7.97		7.94

		10/25/98 22:00		8.41		8.01		7.88

		10/25/98 23:00		8.4		8.03		7.78

		10/26/98 0:00		8.36		8.04		7.65

		10/26/98 1:00		8.31		8.05		7.51

		10/26/98 2:00		8.24		8.06		7.36

		10/26/98 3:00		8.16		8.05		7.2

		10/26/98 4:00		8.08		8.04		7.05

		10/26/98 5:00		8		8.02		6.91

		10/26/98 6:00		7.93		7.99		6.82

		10/26/98 7:00		7.89		7.96		6.85

		10/26/98 8:00		7.9		7.93		7.01

		10/26/98 9:00		7.97		7.93		7.21

		10/26/98 10:00		8.06		7.92		7.4

		10/26/98 11:00		8.15		7.92		7.5

		10/26/98 12:00		8.2		7.94		7.53

		10/26/98 13:00		8.23		7.96		7.5

		10/26/98 14:00		8.23		7.97		7.45

		10/26/98 15:00		8.22		8		7.39

		10/26/98 16:00		8.2		8		7.34

		10/26/98 17:00		8.19		8.01		7.35

		10/26/98 18:00		8.2		8.02		7.47

		10/26/98 19:00		8.27		8.02		7.7

		10/26/98 20:00		8.38		8.02		7.93

		10/26/98 21:00		8.5		8.05		8.04

		10/26/98 22:00		8.56		8.07		8.06

		10/26/98 23:00		8.58		8.11		8

		10/27/98 0:00		8.58		8.13		7.91

		10/27/98 1:00		8.55		8.15		7.8

		10/27/98 2:00		8.5		8.16		7.67

		10/27/98 3:00		8.43		8.16		7.53

		10/27/98 4:00		8.38		8.16		7.39

		10/27/98 5:00		8.31		8.14		7.25

		10/27/98 6:00		8.24		8.14		7.14

		10/27/98 7:00		8.19		8.1		7.08

		10/27/98 8:00		8.16		8.09		7.16

		10/27/98 9:00		8.19		8.07		7.35





chart

		36013.375		36013.375		36013.375

		36013.4166666667		36013.4166666667		36013.4166666667

		36013.4583333333		36013.4583333333		36013.4583333333

		36013.5		36013.5		36013.5

		36013.5416666667		36013.5416666667		36013.5416666667

		36013.5833333333		36013.5833333333		36013.5833333333

		36013.625		36013.625		36013.625

		36013.6666666666		36013.6666666666		36013.6666666666

		36013.7083333333		36013.7083333333		36013.7083333333

		36013.75		36013.75		36013.75

		36013.7916666666		36013.7916666666		36013.7916666666

		36013.8333333333		36013.8333333333		36013.8333333333

		36013.875		36013.875		36013.875

		36013.9166666666		36013.9166666666		36013.9166666666

		36013.9583333333		36013.9583333333		36013.9583333333

		36014		36014		36014

		36014.0416666666		36014.0416666666		36014.0416666666

		36014.0833333333		36014.0833333333		36014.0833333333

		36014.125		36014.125		36014.125

		36014.1666666666		36014.1666666666		36014.1666666666

		36014.2083333333		36014.2083333333		36014.2083333333

		36014.2499999999		36014.2499999999		36014.2499999999

		36014.2916666666		36014.2916666666		36014.2916666666

		36014.3333333333		36014.3333333333		36014.3333333333

		36014.3749999999		36014.3749999999		36014.3749999999

		36014.4166666666		36014.4166666666		36014.4166666666

		36014.4583333333		36014.4583333333		36014.4583333333

		36014.4999999999		36014.4999999999		36014.4999999999

		36014.5416666666		36014.5416666666		36014.5416666666

		36014.5833333333		36014.5833333333		36014.5833333333

		36014.6249999999		36014.6249999999		36014.6249999999

		36014.6666666666		36014.6666666666		36014.6666666666

		36014.7083333333		36014.7083333333		36014.7083333333

		36014.7499999999		36014.7499999999		36014.7499999999

		36014.7916666666		36014.7916666666		36014.7916666666

		36014.8333333332		36014.8333333332		36014.8333333332

		36014.8749999999		36014.8749999999		36014.8749999999

		36014.9166666666		36014.9166666666		36014.9166666666

		36014.9583333332		36014.9583333332		36014.9583333332

		36014.9999999999		36014.9999999999		36014.9999999999

		36015.0416666666		36015.0416666666		36015.0416666666

		36015.0833333332		36015.0833333332		36015.0833333332

		36015.1249999999		36015.1249999999		36015.1249999999

		36015.1666666666		36015.1666666666		36015.1666666666

		36015.2083333332		36015.2083333332		36015.2083333332

		36015.2499999999		36015.2499999999		36015.2499999999

		36015.2916666666		36015.2916666666		36015.2916666666

		36015.3333333332		36015.3333333332		36015.3333333332

		36015.3749999999		36015.3749999999		36015.3749999999

		36015.4166666665		36015.4166666665		36015.4166666665

		36015.4583333332		36015.4583333332		36015.4583333332

		36015.4999999999		36015.4999999999		36015.4999999999

		36015.5416666665		36015.5416666665		36015.5416666665

		36015.5833333332		36015.5833333332		36015.5833333332

		36015.6249999999		36015.6249999999		36015.6249999999

		36015.6666666665		36015.6666666665		36015.6666666665

		36015.7083333332		36015.7083333332		36015.7083333332

		36015.7499999999		36015.7499999999		36015.7499999999

		36015.7916666665		36015.7916666665		36015.7916666665

		36015.8333333332		36015.8333333332		36015.8333333332

		36015.8749999999		36015.8749999999		36015.8749999999

		36015.9166666665		36015.9166666665		36015.9166666665

		36015.9583333332		36015.9583333332		36015.9583333332

		36015.9999999998		36015.9999999998		36015.9999999998

		36016.0416666665		36016.0416666665		36016.0416666665

		36016.0833333332		36016.0833333332		36016.0833333332

		36016.1249999998		36016.1249999998		36016.1249999998

		36016.1666666665		36016.1666666665		36016.1666666665

		36016.2083333332		36016.2083333332		36016.2083333332

		36016.2499999998		36016.2499999998		36016.2499999998

		36016.2916666665		36016.2916666665		36016.2916666665

		36016.3333333332		36016.3333333332		36016.3333333332

		36016.3749999998		36016.3749999998		36016.3749999998

		36016.4166666665		36016.4166666665		36016.4166666665

		36016.4583333332		36016.4583333332		36016.4583333332

		36016.4999999998		36016.4999999998		36016.4999999998

		36016.5416666665		36016.5416666665		36016.5416666665

		36016.5833333331		36016.5833333331		36016.5833333331

		36016.6249999998		36016.6249999998		36016.6249999998

		36016.6666666665		36016.6666666665		36016.6666666665

		36016.7083333331		36016.7083333331		36016.7083333331

		36016.7499999998		36016.7499999998		36016.7499999998

		36016.7916666665		36016.7916666665		36016.7916666665

		36016.8333333331		36016.8333333331		36016.8333333331

		36016.8749999998		36016.8749999998		36016.8749999998

		36016.9166666665		36016.9166666665		36016.9166666665

		36016.9583333331		36016.9583333331		36016.9583333331

		36016.9999999998		36016.9999999998		36016.9999999998

		36017.0416666665		36017.0416666665		36017.0416666665

		36017.0833333331		36017.0833333331		36017.0833333331

		36017.1249999998		36017.1249999998		36017.1249999998

		36017.1666666664		36017.1666666664		36017.1666666664

		36017.2083333331		36017.2083333331		36017.2083333331

		36017.2499999998		36017.2499999998		36017.2499999998

		36017.2916666664		36017.2916666664		36017.2916666664

		36017.3333333331		36017.3333333331		36017.3333333331

		36017.3749999998		36017.3749999998		36017.3749999998

		36017.4166666664		36017.4166666664		36017.4166666664

		36017.4583333331		36017.4583333331		36017.4583333331

		36017.4999999998		36017.4999999998		36017.4999999998

		36017.5416666664		36017.5416666664		36017.5416666664

		36017.5833333331		36017.5833333331		36017.5833333331

		36017.6249999998		36017.6249999998		36017.6249999998

		36017.6666666664		36017.6666666664		36017.6666666664

		36017.7083333331		36017.7083333331		36017.7083333331

		36017.7499999997		36017.7499999997		36017.7499999997

		36017.7916666664		36017.7916666664		36017.7916666664

		36017.8333333331		36017.8333333331		36017.8333333331

		36017.8749999997		36017.8749999997		36017.8749999997

		36017.9166666664		36017.9166666664		36017.9166666664

		36017.9583333331		36017.9583333331		36017.9583333331

		36017.9999999997		36017.9999999997		36017.9999999997

		36018.0416666664		36018.0416666664		36018.0416666664

		36018.0833333331		36018.0833333331		36018.0833333331

		36018.1249999997		36018.1249999997		36018.1249999997

		36018.1666666664		36018.1666666664		36018.1666666664

		36018.2083333331		36018.2083333331		36018.2083333331

		36018.2499999997		36018.2499999997		36018.2499999997

		36018.2916666664		36018.2916666664		36018.2916666664

		36018.333333333		36018.333333333		36018.333333333

		36018.3749999997		36018.3749999997		36018.3749999997

		36018.4166666664		36018.4166666664		36018.4166666664

		36018.458333333		36018.458333333		36018.458333333

		36018.4999999997		36018.4999999997		36018.4999999997

		36018.5416666664		36018.5416666664		36018.5416666664

		36018.583333333		36018.583333333		36018.583333333

		36018.6249999997		36018.6249999997		36018.6249999997

		36018.6666666664		36018.6666666664		36018.6666666664

		36018.708333333		36018.708333333		36018.708333333

		36018.7499999997		36018.7499999997		36018.7499999997

		36018.7916666664		36018.7916666664		36018.7916666664

		36018.833333333		36018.833333333		36018.833333333

		36018.8749999997		36018.8749999997		36018.8749999997

		36018.9166666663		36018.9166666663		36018.9166666663

		36018.958333333		36018.958333333		36018.958333333

		36018.9999999997		36018.9999999997		36018.9999999997

		36019.0416666663		36019.0416666663		36019.0416666663

		36019.083333333		36019.083333333		36019.083333333

		36019.1249999997		36019.1249999997		36019.1249999997

		36019.1666666663		36019.1666666663		36019.1666666663

		36019.208333333		36019.208333333		36019.208333333

		36019.2499999997		36019.2499999997		36019.2499999997

		36019.2916666663		36019.2916666663		36019.2916666663

		36019.333333333		36019.333333333		36019.333333333

		36019.3749999997		36019.3749999997		36019.3749999997

		36019.4166666663		36019.4166666663		36019.4166666663

		36019.458333333		36019.458333333		36019.458333333

		36019.4999999996		36019.4999999996		36019.4999999996

		36019.5416666663		36019.5416666663		36019.5416666663

		36019.583333333		36019.583333333		36019.583333333

		36019.6249999996		36019.6249999996		36019.6249999996

		36019.6666666663		36019.6666666663		36019.6666666663

		36019.708333333		36019.708333333		36019.708333333

		36019.7499999996		36019.7499999996		36019.7499999996

		36019.7916666663		36019.7916666663		36019.7916666663

		36019.833333333		36019.833333333		36019.833333333

		36019.8749999996		36019.8749999996		36019.8749999996

		36019.9166666663		36019.9166666663		36019.9166666663

		36019.958333333		36019.958333333		36019.958333333

		36019.9999999996		36019.9999999996		36019.9999999996

		36020.0416666663		36020.0416666663		36020.0416666663

		36020.0833333329		36020.0833333329		36020.0833333329

		36020.1249999996		36020.1249999996		36020.1249999996

		36020.1666666663		36020.1666666663		36020.1666666663

		36020.2083333329		36020.2083333329		36020.2083333329

		36020.2499999996		36020.2499999996		36020.2499999996

		36020.2916666663		36020.2916666663		36020.2916666663

		36020.3333333329		36020.3333333329		36020.3333333329

		36020.3749999996		36020.3749999996		36020.3749999996

		36020.4166666663		36020.4166666663		36020.4166666663

		36020.4583333329		36020.4583333329		36020.4583333329

		36020.4999999996		36020.4999999996		36020.4999999996

		36020.5416666662		36020.5416666662		36020.5416666662

		36020.5833333329		36020.5833333329		36020.5833333329

		36020.6249999996		36020.6249999996		36020.6249999996

		36020.6666666662		36020.6666666662		36020.6666666662

		36020.7083333329		36020.7083333329		36020.7083333329

		36020.7499999996		36020.7499999996		36020.7499999996

		36020.7916666662		36020.7916666662		36020.7916666662

		36020.8333333329		36020.8333333329		36020.8333333329

		36020.8749999996		36020.8749999996		36020.8749999996

		36020.9166666662		36020.9166666662		36020.9166666662

		36020.9583333329		36020.9583333329		36020.9583333329

		36020.9999999996		36020.9999999996		36020.9999999996

		36021.0416666662		36021.0416666662		36021.0416666662

		36021.0833333329		36021.0833333329		36021.0833333329

		36021.1249999995		36021.1249999995		36021.1249999995

		36021.1666666662		36021.1666666662		36021.1666666662

		36021.2083333329		36021.2083333329		36021.2083333329

		36021.2499999995		36021.2499999995		36021.2499999995

		36021.2916666662		36021.2916666662		36021.2916666662

		36021.3333333329		36021.3333333329		36021.3333333329

		36021.3749999995		36021.3749999995		36021.3749999995

		36021.4166666662		36021.4166666662		36021.4166666662

		36021.4583333329		36021.4583333329		36021.4583333329

		36021.4999999995		36021.4999999995		36021.4999999995

		36021.5416666662		36021.5416666662		36021.5416666662

		36021.5833333329		36021.5833333329		36021.5833333329

		36021.6249999995		36021.6249999995		36021.6249999995

		36021.6666666662		36021.6666666662		36021.6666666662

		36021.7083333328		36021.7083333328		36021.7083333328

		36021.7499999995		36021.7499999995		36021.7499999995

		36021.7916666662		36021.7916666662		36021.7916666662

		36021.8333333328		36021.8333333328		36021.8333333328

		36021.8749999995		36021.8749999995		36021.8749999995

		36021.9166666662		36021.9166666662		36021.9166666662

		36021.9583333328		36021.9583333328		36021.9583333328

		36021.9999999995		36021.9999999995		36021.9999999995

		36022.0416666662		36022.0416666662		36022.0416666662

		36022.0833333328		36022.0833333328		36022.0833333328

		36022.1249999995		36022.1249999995		36022.1249999995

		36022.1666666662		36022.1666666662		36022.1666666662

		36022.2083333328		36022.2083333328		36022.2083333328

		36022.2499999995		36022.2499999995		36022.2499999995

		36022.2916666661		36022.2916666661		36022.2916666661

		36022.3333333328		36022.3333333328		36022.3333333328

		36022.3749999995		36022.3749999995		36022.3749999995

		36022.4166666661		36022.4166666661		36022.4166666661

		36022.4583333328		36022.4583333328		36022.4583333328

		36022.4999999995		36022.4999999995		36022.4999999995

		36022.5416666661		36022.5416666661		36022.5416666661

		36022.5833333328		36022.5833333328		36022.5833333328

		36022.6249999995		36022.6249999995		36022.6249999995

		36022.6666666661		36022.6666666661		36022.6666666661

		36022.7083333328		36022.7083333328		36022.7083333328

		36022.7499999995		36022.7499999995		36022.7499999995

		36022.7916666661		36022.7916666661		36022.7916666661

		36022.8333333328		36022.8333333328		36022.8333333328

		36022.8749999994		36022.8749999994		36022.8749999994

		36022.9166666661		36022.9166666661		36022.9166666661

		36022.9583333328		36022.9583333328		36022.9583333328

		36022.9999999994		36022.9999999994		36022.9999999994

		36023.0416666661		36023.0416666661		36023.0416666661

		36023.0833333328		36023.0833333328		36023.0833333328

		36023.1249999994		36023.1249999994		36023.1249999994

		36023.1666666661		36023.1666666661		36023.1666666661

		36023.2083333328		36023.2083333328		36023.2083333328

		36023.2499999994		36023.2499999994		36023.2499999994

		36023.2916666661		36023.2916666661		36023.2916666661

		36023.3333333328		36023.3333333328		36023.3333333328

		36023.3749999994		36023.3749999994		36023.3749999994

		36023.4166666661		36023.4166666661		36023.4166666661

		36023.4583333327		36023.4583333327		36023.4583333327

		36023.4999999994		36023.4999999994		36023.4999999994

		36023.5416666661		36023.5416666661		36023.5416666661

		36023.5833333327		36023.5833333327		36023.5833333327

		36023.6249999994		36023.6249999994		36023.6249999994

		36023.6666666661		36023.6666666661		36023.6666666661

		36023.7083333327		36023.7083333327		36023.7083333327

		36023.7499999994		36023.7499999994		36023.7499999994

		36023.7916666661		36023.7916666661		36023.7916666661

		36023.8333333327		36023.8333333327		36023.8333333327

		36023.8749999994		36023.8749999994		36023.8749999994

		36023.9166666661		36023.9166666661		36023.9166666661

		36023.9583333327		36023.9583333327		36023.9583333327

		36023.9999999994		36023.9999999994		36023.9999999994

		36024.041666666		36024.041666666		36024.041666666

		36024.0833333327		36024.0833333327		36024.0833333327

		36024.1249999994		36024.1249999994		36024.1249999994

		36024.166666666		36024.166666666		36024.166666666

		36024.2083333327		36024.2083333327		36024.2083333327

		36024.2499999994		36024.2499999994		36024.2499999994

		36024.291666666		36024.291666666		36024.291666666

		36024.3333333327		36024.3333333327		36024.3333333327

		36024.3749999994		36024.3749999994		36024.3749999994

		36024.416666666		36024.416666666		36024.416666666

		36024.4583333327		36024.4583333327		36024.4583333327

		36024.4999999994		36024.4999999994		36024.4999999994

		36024.541666666		36024.541666666		36024.541666666

		36024.5833333327		36024.5833333327		36024.5833333327

		36024.6249999993		36024.6249999993		36024.6249999993

		36024.666666666		36024.666666666		36024.666666666

		36024.7083333327		36024.7083333327		36024.7083333327

		36024.7499999993		36024.7499999993		36024.7499999993

		36024.791666666		36024.791666666		36024.791666666

		36024.8333333327		36024.8333333327		36024.8333333327

		36024.8749999993		36024.8749999993		36024.8749999993

		36024.916666666		36024.916666666		36024.916666666

		36024.9583333327		36024.9583333327		36024.9583333327

		36024.9999999993		36024.9999999993		36024.9999999993

		36025.041666666		36025.041666666		36025.041666666

		36025.0833333327		36025.0833333327		36025.0833333327

		36025.1249999993		36025.1249999993		36025.1249999993

		36025.166666666		36025.166666666		36025.166666666

		36025.2083333326		36025.2083333326		36025.2083333326

		36025.2499999993		36025.2499999993		36025.2499999993

		36025.291666666		36025.291666666		36025.291666666

		36025.3333333326		36025.3333333326		36025.3333333326

		36025.3749999993		36025.3749999993		36025.3749999993

		36025.416666666		36025.416666666		36025.416666666

		36025.4583333326		36025.4583333326		36025.4583333326

		36025.4999999993		36025.4999999993		36025.4999999993

		36025.541666666		36025.541666666		36025.541666666

		36025.5833333326		36025.5833333326		36025.5833333326

		36025.6249999993		36025.6249999993		36025.6249999993

		36025.666666666		36025.666666666		36025.666666666

		36025.7083333326		36025.7083333326		36025.7083333326

		36025.7499999993		36025.7499999993		36025.7499999993

		36025.7916666659		36025.7916666659		36025.7916666659

		36025.8333333326		36025.8333333326		36025.8333333326

		36025.8749999993		36025.8749999993		36025.8749999993

		36025.9166666659		36025.9166666659		36025.9166666659

		36025.9583333326		36025.9583333326		36025.9583333326

		36025.9999999993		36025.9999999993		36025.9999999993

		36026.0416666659		36026.0416666659		36026.0416666659

		36026.0833333326		36026.0833333326		36026.0833333326

		36026.1249999993		36026.1249999993		36026.1249999993

		36026.1666666659		36026.1666666659		36026.1666666659

		36026.2083333326		36026.2083333326		36026.2083333326

		36026.2499999993		36026.2499999993		36026.2499999993

		36026.2916666659		36026.2916666659		36026.2916666659

		36026.3333333326		36026.3333333326		36026.3333333326

		36026.3749999992		36026.3749999992		36026.3749999992

		36026.4166666659		36026.4166666659		36026.4166666659

		36026.4583333326		36026.4583333326		36026.4583333326

		36026.4999999992		36026.4999999992		36026.4999999992

		36026.5416666659		36026.5416666659		36026.5416666659

		36026.5833333326		36026.5833333326		36026.5833333326

		36026.6249999992		36026.6249999992		36026.6249999992

		36026.6666666659		36026.6666666659		36026.6666666659

		36026.7083333326		36026.7083333326		36026.7083333326

		36026.7499999992		36026.7499999992		36026.7499999992

		36026.7916666659		36026.7916666659		36026.7916666659

		36026.8333333325		36026.8333333325		36026.8333333325

		36026.8749999992		36026.8749999992		36026.8749999992

		36026.9166666659		36026.9166666659		36026.9166666659

		36026.9583333325		36026.9583333325		36026.9583333325

		36026.9999999992		36026.9999999992		36026.9999999992

		36027.0416666659		36027.0416666659		36027.0416666659

		36027.0833333325		36027.0833333325		36027.0833333325

		36027.1249999992		36027.1249999992		36027.1249999992

		36027.1666666659		36027.1666666659		36027.1666666659

		36027.2083333325		36027.2083333325		36027.2083333325

		36027.2499999992		36027.2499999992		36027.2499999992

		36027.2916666659		36027.2916666659		36027.2916666659

		36027.3333333325		36027.3333333325		36027.3333333325

		36027.3749999992		36027.3749999992		36027.3749999992

		36027.4166666658		36027.4166666658		36027.4166666658

		36027.4583333325		36027.4583333325		36027.4583333325

		36027.4999999992		36027.4999999992		36027.4999999992

		36027.5416666658		36027.5416666658		36027.5416666658

		36027.5833333325		36027.5833333325		36027.5833333325

		36027.6249999992		36027.6249999992		36027.6249999992

		36027.6666666658		36027.6666666658		36027.6666666658

		36027.7083333325		36027.7083333325		36027.7083333325

		36027.7499999992		36027.7499999992		36027.7499999992

		36027.7916666658		36027.7916666658		36027.7916666658

		36027.8333333325		36027.8333333325		36027.8333333325

		36027.8749999992		36027.8749999992		36027.8749999992

		36027.9166666658		36027.9166666658		36027.9166666658

		36027.9583333325		36027.9583333325		36027.9583333325

		36027.9999999991		36027.9999999991		36027.9999999991

		36028.0416666658		36028.0416666658		36028.0416666658

		36028.0833333325		36028.0833333325		36028.0833333325

		36028.1249999991		36028.1249999991		36028.1249999991

		36028.1666666658		36028.1666666658		36028.1666666658

		36028.2083333325		36028.2083333325		36028.2083333325

		36028.2499999991		36028.2499999991		36028.2499999991

		36028.2916666658		36028.2916666658		36028.2916666658

		36028.3333333325		36028.3333333325		36028.3333333325

		36028.3749999991		36028.3749999991		36028.3749999991

		36028.4166666658		36028.4166666658		36028.4166666658

		36028.4583333325		36028.4583333325		36028.4583333325

		36028.4999999991		36028.4999999991		36028.4999999991

		36028.5416666658		36028.5416666658		36028.5416666658

		36028.5833333324		36028.5833333324		36028.5833333324

		36028.6249999991		36028.6249999991		36028.6249999991

		36028.6666666658		36028.6666666658		36028.6666666658

		36028.7083333324		36028.7083333324		36028.7083333324

		36028.7499999991		36028.7499999991		36028.7499999991

		36028.7916666658		36028.7916666658		36028.7916666658

		36028.8333333324		36028.8333333324		36028.8333333324

		36028.8749999991		36028.8749999991		36028.8749999991

		36028.9166666658		36028.9166666658		36028.9166666658

		36028.9583333324		36028.9583333324		36028.9583333324

		36028.9999999991		36028.9999999991		36028.9999999991

		36029.0416666658		36029.0416666658		36029.0416666658

		36029.0833333324		36029.0833333324		36029.0833333324

		36029.1249999991		36029.1249999991		36029.1249999991

		36029.1666666657		36029.1666666657		36029.1666666657

		36029.2083333324		36029.2083333324		36029.2083333324

		36029.2499999991		36029.2499999991		36029.2499999991

		36029.2916666657		36029.2916666657		36029.2916666657

		36029.3333333324		36029.3333333324		36029.3333333324

		36029.3749999991		36029.3749999991		36029.3749999991

		36029.4166666657		36029.4166666657		36029.4166666657

		36029.4583333324		36029.4583333324		36029.4583333324

		36029.4999999991		36029.4999999991		36029.4999999991

		36029.5416666657		36029.5416666657		36029.5416666657

		36029.5833333324		36029.5833333324		36029.5833333324

		36029.6249999991		36029.6249999991		36029.6249999991

		36029.6666666657		36029.6666666657		36029.6666666657

		36029.7083333324		36029.7083333324		36029.7083333324

		36029.749999999		36029.749999999		36029.749999999

		36029.7916666657		36029.7916666657		36029.7916666657

		36029.8333333324		36029.8333333324		36029.8333333324

		36029.874999999		36029.874999999		36029.874999999

		36029.9166666657		36029.9166666657		36029.9166666657

		36029.9583333324		36029.9583333324		36029.9583333324

		36029.999999999		36029.999999999		36029.999999999

		36030.0416666657		36030.0416666657		36030.0416666657

		36030.0833333324		36030.0833333324		36030.0833333324

		36030.124999999		36030.124999999		36030.124999999

		36030.1666666657		36030.1666666657		36030.1666666657

		36030.2083333324		36030.2083333324		36030.2083333324

		36030.249999999		36030.249999999		36030.249999999

		36030.2916666657		36030.2916666657		36030.2916666657

		36030.3333333323		36030.3333333323		36030.3333333323

		36030.374999999		36030.374999999		36030.374999999

		36030.4166666657		36030.4166666657		36030.4166666657

		36030.4583333323		36030.4583333323		36030.4583333323

		36030.499999999		36030.499999999		36030.499999999

		36030.5416666657		36030.5416666657		36030.5416666657

		36030.5833333323		36030.5833333323		36030.5833333323

		36030.624999999		36030.624999999		36030.624999999

		36030.6666666657		36030.6666666657		36030.6666666657

		36030.7083333323		36030.7083333323		36030.7083333323

		36030.749999999		36030.749999999		36030.749999999

		36030.7916666657		36030.7916666657		36030.7916666657

		36030.8333333323		36030.8333333323		36030.8333333323

		36030.874999999		36030.874999999		36030.874999999

		36030.9166666656		36030.9166666656		36030.9166666656

		36030.9583333323		36030.9583333323		36030.9583333323

		36030.999999999		36030.999999999		36030.999999999

		36031.0416666656		36031.0416666656		36031.0416666656

		36031.0833333323		36031.0833333323		36031.0833333323

		36031.124999999		36031.124999999		36031.124999999

		36031.1666666656		36031.1666666656		36031.1666666656

		36031.2083333323		36031.2083333323		36031.2083333323

		36031.249999999		36031.249999999		36031.249999999

		36031.2916666656		36031.2916666656		36031.2916666656

		36031.3333333323		36031.3333333323		36031.3333333323

		36031.374999999		36031.374999999		36031.374999999

		36031.4166666656		36031.4166666656		36031.4166666656

		36031.4583333323		36031.4583333323		36031.4583333323

		36031.4999999989		36031.4999999989		36031.4999999989

		36031.5416666656		36031.5416666656		36031.5416666656

		36031.5833333323		36031.5833333323		36031.5833333323

		36031.6249999989		36031.6249999989		36031.6249999989

		36031.6666666656		36031.6666666656		36031.6666666656

		36031.7083333323		36031.7083333323		36031.7083333323

		36031.7499999989		36031.7499999989		36031.7499999989

		36031.7916666656		36031.7916666656		36031.7916666656

		36031.8333333323		36031.8333333323		36031.8333333323

		36031.8749999989		36031.8749999989		36031.8749999989

		36031.9166666656		36031.9166666656		36031.9166666656

		36031.9583333323		36031.9583333323		36031.9583333323

		36031.9999999989		36031.9999999989		36031.9999999989

		36032.0416666656		36032.0416666656		36032.0416666656

		36032.0833333322		36032.0833333322		36032.0833333322

		36032.1249999989		36032.1249999989		36032.1249999989

		36032.1666666656		36032.1666666656		36032.1666666656

		36032.2083333322		36032.2083333322		36032.2083333322

		36032.2499999989		36032.2499999989		36032.2499999989

		36032.2916666656		36032.2916666656		36032.2916666656

		36032.3333333322		36032.3333333322		36032.3333333322

		36032.3749999989		36032.3749999989		36032.3749999989

		36032.4166666656		36032.4166666656		36032.4166666656

		36032.4583333322		36032.4583333322		36032.4583333322

		36032.4999999989		36032.4999999989		36032.4999999989

		36032.5416666656		36032.5416666656		36032.5416666656

		36032.5833333322		36032.5833333322		36032.5833333322

		36032.6249999989		36032.6249999989		36032.6249999989

		36032.6666666655		36032.6666666655		36032.6666666655

		36032.7083333322		36032.7083333322		36032.7083333322

		36032.7499999989		36032.7499999989		36032.7499999989

		36032.7916666655		36032.7916666655		36032.7916666655

		36032.8333333322		36032.8333333322		36032.8333333322

		36032.8749999989		36032.8749999989		36032.8749999989

		36032.9166666655		36032.9166666655		36032.9166666655

		36032.9583333322		36032.9583333322		36032.9583333322

		36032.9999999989		36032.9999999989		36032.9999999989

		36033.0416666655		36033.0416666655		36033.0416666655

		36033.0833333322		36033.0833333322		36033.0833333322

		36033.1249999989		36033.1249999989		36033.1249999989

		36033.1666666655		36033.1666666655		36033.1666666655

		36033.2083333322		36033.2083333322		36033.2083333322

		36033.2499999988		36033.2499999988		36033.2499999988

		36033.2916666655		36033.2916666655		36033.2916666655

		36033.3333333322		36033.3333333322		36033.3333333322

		36033.3749999988		36033.3749999988		36033.3749999988

		36033.4166666655		36033.4166666655		36033.4166666655

		36033.4583333322		36033.4583333322		36033.4583333322

		36033.4999999988		36033.4999999988		36033.4999999988

		36033.5416666655		36033.5416666655		36033.5416666655

		36033.5833333322		36033.5833333322		36033.5833333322

		36033.6249999988		36033.6249999988		36033.6249999988

		36033.6666666655		36033.6666666655		36033.6666666655

		36033.7083333321		36033.7083333321		36033.7083333321

		36033.7499999988		36033.7499999988		36033.7499999988

		36033.7916666655		36033.7916666655		36033.7916666655

		36033.8333333321		36033.8333333321		36033.8333333321

		36033.8749999988		36033.8749999988		36033.8749999988

		36033.9166666655		36033.9166666655		36033.9166666655

		36033.9583333321		36033.9583333321		36033.9583333321

		36033.9999999988		36033.9999999988		36033.9999999988

		36034.0416666655		36034.0416666655		36034.0416666655

		36034.0833333321		36034.0833333321		36034.0833333321

		36034.1249999988		36034.1249999988		36034.1249999988

		36034.1666666655		36034.1666666655		36034.1666666655

		36034.2083333321		36034.2083333321		36034.2083333321

		36034.2499999988		36034.2499999988		36034.2499999988

		36034.2916666654		36034.2916666654		36034.2916666654

		36034.3333333321		36034.3333333321		36034.3333333321

		36034.3749999988		36034.3749999988		36034.3749999988

		36034.4166666654		36034.4166666654		36034.4166666654

		36034.4583333321		36034.4583333321		36034.4583333321

		36034.4999999988		36034.4999999988		36034.4999999988

		36034.5416666654		36034.5416666654		36034.5416666654

		36034.5833333321		36034.5833333321		36034.5833333321

		36034.6249999988		36034.6249999988		36034.6249999988

		36034.6666666654		36034.6666666654		36034.6666666654

		36034.7083333321		36034.7083333321		36034.7083333321

		36034.7499999988		36034.7499999988		36034.7499999988

		36034.7916666654		36034.7916666654		36034.7916666654

		36034.8333333321		36034.8333333321		36034.8333333321

		36034.8749999987		36034.8749999987		36034.8749999987

		36034.9166666654		36034.9166666654		36034.9166666654

		36034.9583333321		36034.9583333321		36034.9583333321

		36034.9999999987		36034.9999999987		36034.9999999987

		36035.0416666654		36035.0416666654		36035.0416666654

		36035.0833333321		36035.0833333321		36035.0833333321

		36035.1249999987		36035.1249999987		36035.1249999987

		36035.1666666654		36035.1666666654		36035.1666666654

		36035.2083333321		36035.2083333321		36035.2083333321

		36035.2499999987		36035.2499999987		36035.2499999987

		36035.2916666654		36035.2916666654		36035.2916666654

		36035.3333333321		36035.3333333321		36035.3333333321

		36035.3749999987		36035.3749999987		36035.3749999987

		36035.4166666654		36035.4166666654		36035.4166666654

		36035.458333332		36035.458333332		36035.458333332

		36035.4999999987		36035.4999999987		36035.4999999987

		36035.5416666654		36035.5416666654		36035.5416666654

		36035.583333332		36035.583333332		36035.583333332

		36035.6249999987		36035.6249999987		36035.6249999987

		36035.6666666654		36035.6666666654		36035.6666666654

		36035.708333332		36035.708333332		36035.708333332

		36035.7499999987		36035.7499999987		36035.7499999987

		36035.7916666654		36035.7916666654		36035.7916666654

		36035.833333332		36035.833333332		36035.833333332

		36035.8749999987		36035.8749999987		36035.8749999987

		36035.9166666654		36035.9166666654		36035.9166666654

		36035.958333332		36035.958333332		36035.958333332

		36035.9999999987		36035.9999999987		36035.9999999987

		36036.0416666653		36036.0416666653		36036.0416666653

		36036.083333332		36036.083333332		36036.083333332

		36036.1249999987		36036.1249999987		36036.1249999987

		36036.1666666653		36036.1666666653		36036.1666666653

		36036.208333332		36036.208333332		36036.208333332

		36036.2499999987		36036.2499999987		36036.2499999987

		36036.2916666653		36036.2916666653		36036.2916666653

		36036.333333332		36036.333333332		36036.333333332

		36036.3749999987		36036.3749999987		36036.3749999987

		36036.4166666653		36036.4166666653		36036.4166666653

		36036.458333332		36036.458333332		36036.458333332

		36036.4999999987		36036.4999999987		36036.4999999987

		36036.5416666653		36036.5416666653		36036.5416666653

		36036.583333332		36036.583333332		36036.583333332

		36036.6249999986		36036.6249999986		36036.6249999986

		36036.6666666653		36036.6666666653		36036.6666666653

		36036.708333332		36036.708333332		36036.708333332

		36036.7499999986		36036.7499999986		36036.7499999986

		36036.7916666653		36036.7916666653		36036.7916666653

		36036.833333332		36036.833333332		36036.833333332

		36036.8749999986		36036.8749999986		36036.8749999986

		36036.9166666653		36036.9166666653		36036.9166666653

		36036.958333332		36036.958333332		36036.958333332

		36036.9999999986		36036.9999999986		36036.9999999986

		36037.0416666653		36037.0416666653		36037.0416666653

		36037.083333332		36037.083333332		36037.083333332

		36037.1249999986		36037.1249999986		36037.1249999986

		36037.1666666653		36037.1666666653		36037.1666666653

		36037.2083333319		36037.2083333319		36037.2083333319

		36037.2499999986		36037.2499999986		36037.2499999986

		36037.2916666653		36037.2916666653		36037.2916666653

		36037.3333333319		36037.3333333319		36037.3333333319

		36037.3749999986		36037.3749999986		36037.3749999986

		36037.4166666653		36037.4166666653		36037.4166666653

		36037.4583333319		36037.4583333319		36037.4583333319

		36037.4999999986		36037.4999999986		36037.4999999986

		36037.5416666653		36037.5416666653		36037.5416666653

		36037.5833333319		36037.5833333319		36037.5833333319

		36037.6249999986		36037.6249999986		36037.6249999986

		36037.6666666653		36037.6666666653		36037.6666666653

		36037.7083333319		36037.7083333319		36037.7083333319

		36037.7499999986		36037.7499999986		36037.7499999986

		36037.7916666652		36037.7916666652		36037.7916666652

		36037.8333333319		36037.8333333319		36037.8333333319

		36037.8749999986		36037.8749999986		36037.8749999986

		36037.9166666652		36037.9166666652		36037.9166666652

		36037.9583333319		36037.9583333319		36037.9583333319

		36037.9999999986		36037.9999999986		36037.9999999986

		36038.0416666652		36038.0416666652		36038.0416666652

		36038.0833333319		36038.0833333319		36038.0833333319

		36038.1249999986		36038.1249999986		36038.1249999986

		36038.1666666652		36038.1666666652		36038.1666666652

		36038.2083333319		36038.2083333319		36038.2083333319

		36038.2499999986		36038.2499999986		36038.2499999986

		36038.2916666652		36038.2916666652		36038.2916666652

		36038.3333333319		36038.3333333319		36038.3333333319

		36038.3749999985		36038.3749999985		36038.3749999985

		36038.4166666652		36038.4166666652		36038.4166666652

		36038.4583333319		36038.4583333319		36038.4583333319

		36038.4999999985		36038.4999999985		36038.4999999985

		36038.5416666652		36038.5416666652		36038.5416666652

		36038.5833333319		36038.5833333319		36038.5833333319

		36038.6249999985		36038.6249999985		36038.6249999985

		36038.6666666652		36038.6666666652		36038.6666666652

		36038.7083333319		36038.7083333319		36038.7083333319

		36038.7499999985		36038.7499999985		36038.7499999985

		36038.7916666652		36038.7916666652		36038.7916666652

		36038.8333333319		36038.8333333319		36038.8333333319

		36038.8749999985		36038.8749999985		36038.8749999985

		36038.9166666652		36038.9166666652		36038.9166666652

		36038.9583333318		36038.9583333318		36038.9583333318

		36038.9999999985		36038.9999999985		36038.9999999985

		36039.0416666652		36039.0416666652		36039.0416666652

		36039.0833333318		36039.0833333318		36039.0833333318

		36039.1249999985		36039.1249999985		36039.1249999985

		36039.1666666652		36039.1666666652		36039.1666666652

		36039.2083333318		36039.2083333318		36039.2083333318

		36039.2499999985		36039.2499999985		36039.2499999985

		36039.2916666652		36039.2916666652		36039.2916666652

		36039.3333333318		36039.3333333318		36039.3333333318

		36039.3749999985		36039.3749999985		36039.3749999985

		36039.4166666652		36039.4166666652		36039.4166666652

		36039.4583333318		36039.4583333318		36039.4583333318

		36039.4999999985		36039.4999999985		36039.4999999985

		36039.5416666651		36039.5416666651		36039.5416666651

		36039.5833333318		36039.5833333318		36039.5833333318

		36039.6249999985		36039.6249999985		36039.6249999985

		36039.6666666651		36039.6666666651		36039.6666666651

		36039.7083333318		36039.7083333318		36039.7083333318

		36039.7499999985		36039.7499999985		36039.7499999985

		36039.7916666651		36039.7916666651		36039.7916666651

		36039.8333333318		36039.8333333318		36039.8333333318

		36039.8749999985		36039.8749999985		36039.8749999985

		36039.9166666651		36039.9166666651		36039.9166666651

		36039.9583333318		36039.9583333318		36039.9583333318

		36039.9999999985		36039.9999999985		36039.9999999985

		36040.0416666651		36040.0416666651		36040.0416666651

		36040.0833333318		36040.0833333318		36040.0833333318

		36040.1249999984		36040.1249999984		36040.1249999984

		36040.1666666651		36040.1666666651		36040.1666666651

		36040.2083333318		36040.2083333318		36040.2083333318

		36040.2499999984		36040.2499999984		36040.2499999984

		36040.2916666651		36040.2916666651		36040.2916666651

		36040.3333333318		36040.3333333318		36040.3333333318

		36040.3749999984		36040.3749999984		36040.3749999984

		36040.4166666651		36040.4166666651		36040.4166666651

		36040.4583333318		36040.4583333318		36040.4583333318

		36040.4999999984		36040.4999999984		36040.4999999984

		36040.5416666651		36040.5416666651		36040.5416666651

		36040.5833333317		36040.5833333317		36040.5833333317

		36040.6249999984		36040.6249999984		36040.6249999984

		36040.6666666651		36040.6666666651		36040.6666666651

		36040.7083333317		36040.7083333317		36040.7083333317

		36040.7499999984		36040.7499999984		36040.7499999984

		36040.7916666651		36040.7916666651		36040.7916666651

		36040.8333333317		36040.8333333317		36040.8333333317

		36040.8749999984		36040.8749999984		36040.8749999984

		36040.9166666651		36040.9166666651		36040.9166666651

		36040.9583333317		36040.9583333317		36040.9583333317

		36040.9999999984		36040.9999999984		36040.9999999984

		36041.0416666651		36041.0416666651		36041.0416666651

		36041.0833333317		36041.0833333317		36041.0833333317

		36041.1249999984		36041.1249999984		36041.1249999984

		36041.166666665		36041.166666665		36041.166666665

		36041.2083333317		36041.2083333317		36041.2083333317

		36041.2499999984		36041.2499999984		36041.2499999984

		36041.291666665		36041.291666665		36041.291666665

		36041.3333333317		36041.3333333317		36041.3333333317

		36041.3749999984		36041.3749999984		36041.3749999984

		36041.416666665		36041.416666665		36041.416666665

		36041.4583333317		36041.4583333317		36041.4583333317

		36041.4999999984		36041.4999999984		36041.4999999984

		36041.541666665		36041.541666665		36041.541666665

		36041.5833333317		36041.5833333317		36041.5833333317

		36041.6249999984		36041.6249999984		36041.6249999984

		36041.666666665		36041.666666665		36041.666666665

		36041.7083333317		36041.7083333317		36041.7083333317

		36041.7499999983		36041.7499999983		36041.7499999983

		36041.791666665		36041.791666665		36041.791666665

		36041.8333333317		36041.8333333317		36041.8333333317

		36041.8749999983		36041.8749999983		36041.8749999983

		36041.916666665		36041.916666665		36041.916666665

		36041.9583333317		36041.9583333317		36041.9583333317

		36041.9999999983		36041.9999999983		36041.9999999983

		36042.041666665		36042.041666665		36042.041666665

		36042.0833333317		36042.0833333317		36042.0833333317

		36042.1249999983		36042.1249999983		36042.1249999983

		36042.166666665		36042.166666665		36042.166666665

		36042.2083333317		36042.2083333317		36042.2083333317

		36042.2499999983		36042.2499999983		36042.2499999983

		36042.291666665		36042.291666665		36042.291666665

		36042.3333333316		36042.3333333316		36042.3333333316

		36042.3749999983		36042.3749999983		36042.3749999983

		36042.416666665		36042.416666665		36042.416666665

		36042.4583333316		36042.4583333316		36042.4583333316

		36042.4999999983		36042.4999999983		36042.4999999983

		36042.541666665		36042.541666665		36042.541666665

		36042.5833333316		36042.5833333316		36042.5833333316

		36042.6249999983		36042.6249999983		36042.6249999983

		36042.666666665		36042.666666665		36042.666666665

		36042.7083333316		36042.7083333316		36042.7083333316

		36042.7499999983		36042.7499999983		36042.7499999983

		36042.791666665		36042.791666665		36042.791666665

		36042.8333333316		36042.8333333316		36042.8333333316

		36042.8749999983		36042.8749999983		36042.8749999983

		36042.9166666649		36042.9166666649		36042.9166666649

		36042.9583333316		36042.9583333316		36042.9583333316

		36042.9999999983		36042.9999999983		36042.9999999983

		36043.0416666649		36043.0416666649		36043.0416666649

		36043.0833333316		36043.0833333316		36043.0833333316

		36043.1249999983		36043.1249999983		36043.1249999983

		36043.1666666649		36043.1666666649		36043.1666666649

		36043.2083333316		36043.2083333316		36043.2083333316

		36043.2499999983		36043.2499999983		36043.2499999983

		36043.2916666649		36043.2916666649		36043.2916666649

		36043.3333333316		36043.3333333316		36043.3333333316

		36043.3749999983		36043.3749999983		36043.3749999983

		36043.4166666649		36043.4166666649		36043.4166666649

		36043.4583333316		36043.4583333316		36043.4583333316

		36043.4999999982		36043.4999999982		36043.4999999982

		36043.5416666649		36043.5416666649		36043.5416666649

		36043.5833333316		36043.5833333316		36043.5833333316

		36043.6249999982		36043.6249999982		36043.6249999982

		36043.6666666649		36043.6666666649		36043.6666666649

		36043.7083333316		36043.7083333316		36043.7083333316

		36043.7499999982		36043.7499999982		36043.7499999982

		36043.7916666649		36043.7916666649		36043.7916666649

		36043.8333333316		36043.8333333316		36043.8333333316

		36043.8749999982		36043.8749999982		36043.8749999982

		36043.9166666649		36043.9166666649		36043.9166666649

		36043.9583333316		36043.9583333316		36043.9583333316

		36043.9999999982		36043.9999999982		36043.9999999982

		36044.0416666649		36044.0416666649		36044.0416666649

		36044.0833333315		36044.0833333315		36044.0833333315

		36044.1249999982		36044.1249999982		36044.1249999982

		36044.1666666649		36044.1666666649		36044.1666666649

		36044.2083333315		36044.2083333315		36044.2083333315

		36044.2499999982		36044.2499999982		36044.2499999982

		36044.2916666649		36044.2916666649		36044.2916666649

		36044.3333333315		36044.3333333315		36044.3333333315

		36044.3749999982		36044.3749999982		36044.3749999982

		36044.4166666649		36044.4166666649		36044.4166666649

		36044.4583333315		36044.4583333315		36044.4583333315

		36044.4999999982		36044.4999999982		36044.4999999982

		36044.5416666649		36044.5416666649		36044.5416666649

		36044.5833333315		36044.5833333315		36044.5833333315

		36044.6249999982		36044.6249999982		36044.6249999982

		36044.6666666648		36044.6666666648		36044.6666666648

		36044.7083333315		36044.7083333315		36044.7083333315

		36044.7499999982		36044.7499999982		36044.7499999982

		36044.7916666648		36044.7916666648		36044.7916666648

		36044.8333333315		36044.8333333315		36044.8333333315

		36044.8749999982		36044.8749999982		36044.8749999982

		36044.9166666648		36044.9166666648		36044.9166666648

		36044.9583333315		36044.9583333315		36044.9583333315

		36044.9999999982		36044.9999999982		36044.9999999982

		36045.0416666648		36045.0416666648		36045.0416666648

		36045.0833333315		36045.0833333315		36045.0833333315

		36045.1249999982		36045.1249999982		36045.1249999982

		36045.1666666648		36045.1666666648		36045.1666666648

		36045.2083333315		36045.2083333315		36045.2083333315

		36045.2499999981		36045.2499999981		36045.2499999981

		36045.2916666648		36045.2916666648		36045.2916666648

		36045.3333333315		36045.3333333315		36045.3333333315

		36045.3749999981		36045.3749999981		36045.3749999981

		36045.4166666648		36045.4166666648		36045.4166666648

		36045.4583333315		36045.4583333315		36045.4583333315

		36045.4999999981		36045.4999999981		36045.4999999981

		36045.5416666648		36045.5416666648		36045.5416666648

		36045.5833333315		36045.5833333315		36045.5833333315

		36045.6249999981		36045.6249999981		36045.6249999981

		36045.6666666648		36045.6666666648		36045.6666666648

		36045.7083333315		36045.7083333315		36045.7083333315

		36045.7499999981		36045.7499999981		36045.7499999981

		36045.7916666648		36045.7916666648		36045.7916666648

		36045.8333333314		36045.8333333314		36045.8333333314

		36045.8749999981		36045.8749999981		36045.8749999981

		36045.9166666648		36045.9166666648		36045.9166666648

		36045.9583333314		36045.9583333314		36045.9583333314

		36045.9999999981		36045.9999999981		36045.9999999981

		36046.0416666648		36046.0416666648		36046.0416666648

		36046.0833333314		36046.0833333314		36046.0833333314

		36046.1249999981		36046.1249999981		36046.1249999981

		36046.1666666648		36046.1666666648		36046.1666666648

		36046.2083333314		36046.2083333314		36046.2083333314

		36046.2499999981		36046.2499999981		36046.2499999981

		36046.2916666648		36046.2916666648		36046.2916666648

		36046.3333333314		36046.3333333314		36046.3333333314

		36046.3749999981		36046.3749999981		36046.3749999981

		36046.4166666647		36046.4166666647		36046.4166666647

		36046.4583333314		36046.4583333314		36046.4583333314

		36046.4999999981		36046.4999999981		36046.4999999981

		36046.5416666647		36046.5416666647		36046.5416666647

		36046.5833333314		36046.5833333314		36046.5833333314

		36046.6249999981		36046.6249999981		36046.6249999981

		36046.6666666647		36046.6666666647		36046.6666666647

		36046.7083333314		36046.7083333314		36046.7083333314

		36046.7499999981		36046.7499999981		36046.7499999981

		36046.7916666647		36046.7916666647		36046.7916666647

		36046.8333333314		36046.8333333314		36046.8333333314

		36046.8749999981		36046.8749999981		36046.8749999981

		36046.9166666647		36046.9166666647		36046.9166666647

		36046.9583333314		36046.9583333314		36046.9583333314

		36046.999999998		36046.999999998		36046.999999998

		36047.0416666647		36047.0416666647		36047.0416666647

		36047.0833333314		36047.0833333314		36047.0833333314

		36047.124999998		36047.124999998		36047.124999998

		36047.1666666647		36047.1666666647		36047.1666666647

		36047.2083333314		36047.2083333314		36047.2083333314

		36047.249999998		36047.249999998		36047.249999998

		36047.2916666647		36047.2916666647		36047.2916666647

		36047.3333333314		36047.3333333314		36047.3333333314

		36047.374999998		36047.374999998		36047.374999998

		36047.4166666647		36047.4166666647		36047.4166666647

		36047.4583333313		36047.4583333313		36047.4583333313

		36047.499999998		36047.499999998		36047.499999998

		36047.5416666647		36047.5416666647		36047.5416666647

		36047.5833333313		36047.5833333313		36047.5833333313

		36047.624999998		36047.624999998		36047.624999998

		36047.6666666647		36047.6666666647		36047.6666666647

		36047.7083333313		36047.7083333313		36047.7083333313

		36047.749999998		36047.749999998		36047.749999998

		36047.7916666647		36047.7916666647		36047.7916666647

		36047.8333333313		36047.8333333313		36047.8333333313

		36047.874999998		36047.874999998		36047.874999998

		36047.9166666647		36047.9166666647		36047.9166666647

		36047.9583333313		36047.9583333313		36047.9583333313

		36047.999999998		36047.999999998		36047.999999998

		36048.0416666646		36048.0416666646		36048.0416666646

		36048.0833333313		36048.0833333313		36048.0833333313

		36048.124999998		36048.124999998		36048.124999998

		36048.1666666646		36048.1666666646		36048.1666666646

		36048.2083333313		36048.2083333313		36048.2083333313

		36048.249999998		36048.249999998		36048.249999998

		36048.2916666646		36048.2916666646		36048.2916666646

		36048.3333333313		36048.3333333313		36048.3333333313

		36048.374999998		36048.374999998		36048.374999998

		36048.4166666646		36048.4166666646		36048.4166666646

		36048.4583333313		36048.4583333313		36048.4583333313

		36048.499999998		36048.499999998		36048.499999998

		36048.5416666646		36048.5416666646		36048.5416666646

		36048.5833333313		36048.5833333313		36048.5833333313

		36048.6249999979		36048.6249999979		36048.6249999979

		36048.6666666646		36048.6666666646		36048.6666666646

		36048.7083333313		36048.7083333313		36048.7083333313

		36048.7499999979		36048.7499999979		36048.7499999979

		36048.7916666646		36048.7916666646		36048.7916666646

		36048.8333333313		36048.8333333313		36048.8333333313

		36048.8749999979		36048.8749999979		36048.8749999979

		36048.9166666646		36048.9166666646		36048.9166666646

		36048.9583333313		36048.9583333313		36048.9583333313

		36048.9999999979		36048.9999999979		36048.9999999979

		36049.0416666646		36049.0416666646		36049.0416666646

		36049.0833333313		36049.0833333313		36049.0833333313

		36049.1249999979		36049.1249999979		36049.1249999979

		36049.1666666646		36049.1666666646		36049.1666666646

		36049.2083333312		36049.2083333312		36049.2083333312

		36049.2499999979		36049.2499999979		36049.2499999979

		36049.2916666646		36049.2916666646		36049.2916666646

		36049.3333333312		36049.3333333312		36049.3333333312

		36049.3749999979		36049.3749999979		36049.3749999979

		36049.4166666646		36049.4166666646		36049.4166666646

		36049.4583333312		36049.4583333312		36049.4583333312

		36049.4999999979		36049.4999999979		36049.4999999979

		36049.5416666646		36049.5416666646		36049.5416666646

		36049.5833333312		36049.5833333312		36049.5833333312

		36049.6249999979		36049.6249999979		36049.6249999979

		36049.6666666646		36049.6666666646		36049.6666666646

		36049.7083333312		36049.7083333312		36049.7083333312

		36049.7499999979		36049.7499999979		36049.7499999979

		36049.7916666645		36049.7916666645		36049.7916666645

		36049.8333333312		36049.8333333312		36049.8333333312

		36049.8749999979		36049.8749999979		36049.8749999979

		36049.9166666645		36049.9166666645		36049.9166666645

		36049.9583333312		36049.9583333312		36049.9583333312

		36049.9999999979		36049.9999999979		36049.9999999979

		36050.0416666645		36050.0416666645		36050.0416666645

		36050.0833333312		36050.0833333312		36050.0833333312

		36050.1249999979		36050.1249999979		36050.1249999979

		36050.1666666645		36050.1666666645		36050.1666666645

		36050.2083333312		36050.2083333312		36050.2083333312

		36050.2499999979		36050.2499999979		36050.2499999979

		36050.2916666645		36050.2916666645		36050.2916666645

		36050.3333333312		36050.3333333312		36050.3333333312

		36050.3749999978		36050.3749999978		36050.3749999978

		36050.4166666645		36050.4166666645		36050.4166666645

		36050.4583333312		36050.4583333312		36050.4583333312

		36050.4999999978		36050.4999999978		36050.4999999978

		36050.5416666645		36050.5416666645		36050.5416666645

		36050.5833333312		36050.5833333312		36050.5833333312

		36050.6249999978		36050.6249999978		36050.6249999978

		36050.6666666645		36050.6666666645		36050.6666666645

		36050.7083333312		36050.7083333312		36050.7083333312

		36050.7499999978		36050.7499999978		36050.7499999978

		36050.7916666645		36050.7916666645		36050.7916666645

		36050.8333333312		36050.8333333312		36050.8333333312

		36050.8749999978		36050.8749999978		36050.8749999978

		36050.9166666645		36050.9166666645		36050.9166666645

		36050.9583333311		36050.9583333311		36050.9583333311

		36050.9999999978		36050.9999999978		36050.9999999978

		36051.0416666645		36051.0416666645		36051.0416666645

		36051.0833333311		36051.0833333311		36051.0833333311

		36051.1249999978		36051.1249999978		36051.1249999978

		36051.1666666645		36051.1666666645		36051.1666666645

		36051.2083333311		36051.2083333311		36051.2083333311

		36051.2499999978		36051.2499999978		36051.2499999978

		36051.2916666645		36051.2916666645		36051.2916666645

		36051.3333333311		36051.3333333311		36051.3333333311

		36051.3749999978		36051.3749999978		36051.3749999978

		36051.4166666645		36051.4166666645		36051.4166666645

		36051.4583333311		36051.4583333311		36051.4583333311

		36051.4999999978		36051.4999999978		36051.4999999978

		36051.5416666644		36051.5416666644		36051.5416666644

		36051.5833333311		36051.5833333311		36051.5833333311

		36051.6249999978		36051.6249999978		36051.6249999978

		36051.6666666644		36051.6666666644		36051.6666666644

		36051.7083333311		36051.7083333311		36051.7083333311

		36051.7499999978		36051.7499999978		36051.7499999978

		36051.7916666644		36051.7916666644		36051.7916666644

		36051.8333333311		36051.8333333311		36051.8333333311

		36051.8749999978		36051.8749999978		36051.8749999978

		36051.9166666644		36051.9166666644		36051.9166666644

		36051.9583333311		36051.9583333311		36051.9583333311

		36051.9999999978		36051.9999999978		36051.9999999978

		36052.0416666644		36052.0416666644		36052.0416666644

		36052.0833333311		36052.0833333311		36052.0833333311

		36052.1249999977		36052.1249999977		36052.1249999977

		36052.1666666644		36052.1666666644		36052.1666666644

		36052.2083333311		36052.2083333311		36052.2083333311

		36052.2499999977		36052.2499999977		36052.2499999977

		36052.2916666644		36052.2916666644		36052.2916666644

		36052.3333333311		36052.3333333311		36052.3333333311

		36052.3749999977		36052.3749999977		36052.3749999977

		36052.4166666644		36052.4166666644		36052.4166666644

		36052.4583333311		36052.4583333311		36052.4583333311

		36052.4999999977		36052.4999999977		36052.4999999977

		36052.5416666644		36052.5416666644		36052.5416666644

		36052.5833333311		36052.5833333311		36052.5833333311

		36052.6249999977		36052.6249999977		36052.6249999977

		36052.6666666644		36052.6666666644		36052.6666666644

		36052.708333331		36052.708333331		36052.708333331

		36052.7499999977		36052.7499999977		36052.7499999977

		36052.7916666644		36052.7916666644		36052.7916666644

		36052.833333331		36052.833333331		36052.833333331

		36052.8749999977		36052.8749999977		36052.8749999977

		36052.9166666644		36052.9166666644		36052.9166666644

		36052.958333331		36052.958333331		36052.958333331

		36052.9999999977		36052.9999999977		36052.9999999977

		36053.0416666644		36053.0416666644		36053.0416666644

		36053.083333331		36053.083333331		36053.083333331

		36053.1249999977		36053.1249999977		36053.1249999977

		36053.1666666644		36053.1666666644		36053.1666666644

		36053.208333331		36053.208333331		36053.208333331

		36053.2499999977		36053.2499999977		36053.2499999977

		36053.2916666643		36053.2916666643		36053.2916666643

		36053.333333331		36053.333333331		36053.333333331

		36053.3749999977		36053.3749999977		36053.3749999977

		36053.4166666643		36053.4166666643		36053.4166666643

		36053.458333331		36053.458333331		36053.458333331

		36053.4999999977		36053.4999999977		36053.4999999977

		36053.5416666643		36053.5416666643		36053.5416666643

		36053.583333331		36053.583333331		36053.583333331

		36053.6249999977		36053.6249999977		36053.6249999977

		36053.6666666643		36053.6666666643		36053.6666666643

		36053.708333331		36053.708333331		36053.708333331

		36053.7499999976		36053.7499999976		36053.7499999976

		36053.7916666643		36053.7916666643		36053.7916666643

		36053.833333331		36053.833333331		36053.833333331

		36053.8749999976		36053.8749999976		36053.8749999976

		36053.9166666643		36053.9166666643		36053.9166666643

		36053.958333331		36053.958333331		36053.958333331

		36053.9999999976		36053.9999999976		36053.9999999976

		36054.0416666643		36054.0416666643		36054.0416666643

		36054.083333331		36054.083333331		36054.083333331

		36054.1249999976		36054.1249999976		36054.1249999976

		36054.1666666643		36054.1666666643		36054.1666666643

		36054.208333331		36054.208333331		36054.208333331

		36054.2499999976		36054.2499999976		36054.2499999976

		36054.2916666643		36054.2916666643		36054.2916666643

		36054.3333333309		36054.3333333309		36054.3333333309

		36054.3749999976		36054.3749999976		36054.3749999976

		36054.4166666643		36054.4166666643		36054.4166666643

		36054.4583333309		36054.4583333309		36054.4583333309

		36054.4999999976		36054.4999999976		36054.4999999976

		36054.5416666643		36054.5416666643		36054.5416666643

		36054.5833333309		36054.5833333309		36054.5833333309

		36054.6249999976		36054.6249999976		36054.6249999976

		36054.6666666643		36054.6666666643		36054.6666666643

		36054.7083333309		36054.7083333309		36054.7083333309

		36054.7499999976		36054.7499999976		36054.7499999976

		36054.7916666643		36054.7916666643		36054.7916666643

		36054.8333333309		36054.8333333309		36054.8333333309

		36054.8749999976		36054.8749999976		36054.8749999976

		36054.9166666642		36054.9166666642		36054.9166666642

		36054.9583333309		36054.9583333309		36054.9583333309

		36054.9999999976		36054.9999999976		36054.9999999976

		36055.0416666642		36055.0416666642		36055.0416666642

		36055.0833333309		36055.0833333309		36055.0833333309

		36055.1249999976		36055.1249999976		36055.1249999976

		36055.1666666642		36055.1666666642		36055.1666666642

		36055.2083333309		36055.2083333309		36055.2083333309

		36055.2499999976		36055.2499999976		36055.2499999976

		36055.2916666642		36055.2916666642		36055.2916666642

		36055.3333333309		36055.3333333309		36055.3333333309

		36055.3749999976		36055.3749999976		36055.3749999976

		36055.4166666642		36055.4166666642		36055.4166666642

		36055.4583333309		36055.4583333309		36055.4583333309

		36055.4999999975		36055.4999999975		36055.4999999975

		36055.5416666642		36055.5416666642		36055.5416666642

		36055.5833333309		36055.5833333309		36055.5833333309

		36055.6249999975		36055.6249999975		36055.6249999975

		36055.6666666642		36055.6666666642		36055.6666666642

		36055.7083333309		36055.7083333309		36055.7083333309

		36055.7499999975		36055.7499999975		36055.7499999975

		36055.7916666642		36055.7916666642		36055.7916666642

		36055.8333333309		36055.8333333309		36055.8333333309

		36055.8749999975		36055.8749999975		36055.8749999975

		36055.9166666642		36055.9166666642		36055.9166666642

		36055.9583333309		36055.9583333309		36055.9583333309

		36055.9999999975		36055.9999999975		36055.9999999975

		36056.0416666642		36056.0416666642		36056.0416666642

		36056.0833333308		36056.0833333308		36056.0833333308

		36056.1249999975		36056.1249999975		36056.1249999975

		36056.1666666642		36056.1666666642		36056.1666666642

		36056.2083333308		36056.2083333308		36056.2083333308

		36056.2499999975		36056.2499999975		36056.2499999975

		36056.2916666642		36056.2916666642		36056.2916666642

		36056.3333333308		36056.3333333308		36056.3333333308

		36056.3749999975		36056.3749999975		36056.3749999975

		36056.4166666642		36056.4166666642		36056.4166666642

		36056.4583333308		36056.4583333308		36056.4583333308

		36056.4999999975		36056.4999999975		36056.4999999975

		36056.5416666642		36056.5416666642		36056.5416666642

		36056.5833333308		36056.5833333308		36056.5833333308

		36056.6249999975		36056.6249999975		36056.6249999975

		36056.6666666641		36056.6666666641		36056.6666666641

		36056.7083333308		36056.7083333308		36056.7083333308

		36056.7499999975		36056.7499999975		36056.7499999975

		36056.7916666641		36056.7916666641		36056.7916666641

		36056.8333333308		36056.8333333308		36056.8333333308

		36056.8749999975		36056.8749999975		36056.8749999975

		36056.9166666641		36056.9166666641		36056.9166666641

		36056.9583333308		36056.9583333308		36056.9583333308

		36056.9999999975		36056.9999999975		36056.9999999975

		36057.0416666641		36057.0416666641		36057.0416666641

		36057.0833333308		36057.0833333308		36057.0833333308

		36057.1249999975		36057.1249999975		36057.1249999975

		36057.1666666641		36057.1666666641		36057.1666666641

		36057.2083333308		36057.2083333308		36057.2083333308

		36057.2499999974		36057.2499999974		36057.2499999974

		36057.2916666641		36057.2916666641		36057.2916666641

		36057.3333333308		36057.3333333308		36057.3333333308

		36057.3749999974		36057.3749999974		36057.3749999974

		36057.4166666641		36057.4166666641		36057.4166666641

		36057.4583333308		36057.4583333308		36057.4583333308

		36057.4999999974		36057.4999999974		36057.4999999974

		36057.5416666641		36057.5416666641		36057.5416666641

		36057.5833333308		36057.5833333308		36057.5833333308

		36057.6249999974		36057.6249999974		36057.6249999974

		36057.6666666641		36057.6666666641		36057.6666666641

		36057.7083333308		36057.7083333308		36057.7083333308

		36057.7499999974		36057.7499999974		36057.7499999974

		36057.7916666641		36057.7916666641		36057.7916666641

		36057.8333333307		36057.8333333307		36057.8333333307

		36057.8749999974		36057.8749999974		36057.8749999974

		36057.9166666641		36057.9166666641		36057.9166666641

		36057.9583333307		36057.9583333307		36057.9583333307

		36057.9999999974		36057.9999999974		36057.9999999974

		36058.0416666641		36058.0416666641		36058.0416666641

		36058.0833333307		36058.0833333307		36058.0833333307

		36058.1249999974		36058.1249999974		36058.1249999974

		36058.1666666641		36058.1666666641		36058.1666666641

		36058.2083333307		36058.2083333307		36058.2083333307

		36058.2499999974		36058.2499999974		36058.2499999974

		36058.2916666641		36058.2916666641		36058.2916666641

		36058.3333333307		36058.3333333307		36058.3333333307

		36058.3749999974		36058.3749999974		36058.3749999974

		36058.416666664		36058.416666664		36058.416666664

		36058.4583333307		36058.4583333307		36058.4583333307

		36058.4999999974		36058.4999999974		36058.4999999974

		36058.541666664		36058.541666664		36058.541666664

		36058.5833333307		36058.5833333307		36058.5833333307

		36058.6249999974		36058.6249999974		36058.6249999974

		36058.666666664		36058.666666664		36058.666666664

		36058.7083333307		36058.7083333307		36058.7083333307

		36058.7499999974		36058.7499999974		36058.7499999974

		36058.791666664		36058.791666664		36058.791666664

		36058.8333333307		36058.8333333307		36058.8333333307

		36058.8749999974		36058.8749999974		36058.8749999974

		36058.916666664		36058.916666664		36058.916666664

		36058.9583333307		36058.9583333307		36058.9583333307

		36058.9999999973		36058.9999999973		36058.9999999973

		36059.041666664		36059.041666664		36059.041666664

		36059.0833333307		36059.0833333307		36059.0833333307

		36059.1249999973		36059.1249999973		36059.1249999973

		36059.166666664		36059.166666664		36059.166666664

		36059.2083333307		36059.2083333307		36059.2083333307

		36059.2499999973		36059.2499999973		36059.2499999973

		36059.291666664		36059.291666664		36059.291666664

		36059.3333333307		36059.3333333307		36059.3333333307

		36059.3749999973		36059.3749999973		36059.3749999973

		36059.416666664		36059.416666664		36059.416666664

		36059.4583333307		36059.4583333307		36059.4583333307

		36059.4999999973		36059.4999999973		36059.4999999973

		36059.541666664		36059.541666664		36059.541666664

		36059.5833333306		36059.5833333306		36059.5833333306

		36059.6249999973		36059.6249999973		36059.6249999973

		36059.666666664		36059.666666664		36059.666666664

		36059.7083333306		36059.7083333306		36059.7083333306

		36059.7499999973		36059.7499999973		36059.7499999973

		36059.791666664		36059.791666664		36059.791666664

		36059.8333333306		36059.8333333306		36059.8333333306

		36059.8749999973		36059.8749999973		36059.8749999973

		36059.916666664		36059.916666664		36059.916666664

		36059.9583333306		36059.9583333306		36059.9583333306

		36059.9999999973		36059.9999999973		36059.9999999973

		36060.041666664		36060.041666664		36060.041666664

		36060.0833333306		36060.0833333306		36060.0833333306

		36060.1249999973		36060.1249999973		36060.1249999973

		36060.1666666639		36060.1666666639		36060.1666666639

		36060.2083333306		36060.2083333306		36060.2083333306

		36060.2499999973		36060.2499999973		36060.2499999973

		36060.2916666639		36060.2916666639		36060.2916666639

		36060.3333333306		36060.3333333306		36060.3333333306

		36060.3749999973		36060.3749999973		36060.3749999973

		36060.4166666639		36060.4166666639		36060.4166666639

		36060.4583333306		36060.4583333306		36060.4583333306

		36060.4999999973		36060.4999999973		36060.4999999973

		36060.5416666639		36060.5416666639		36060.5416666639

		36060.5833333306		36060.5833333306		36060.5833333306

		36060.6249999972		36060.6249999972		36060.6249999972

		36060.6666666639		36060.6666666639		36060.6666666639

		36060.7083333306		36060.7083333306		36060.7083333306

		36060.7499999972		36060.7499999972		36060.7499999972

		36060.7916666639		36060.7916666639		36060.7916666639

		36060.8333333306		36060.8333333306		36060.8333333306

		36060.8749999972		36060.8749999972		36060.8749999972

		36060.9166666639		36060.9166666639		36060.9166666639

		36060.9583333306		36060.9583333306		36060.9583333306

		36060.9999999972		36060.9999999972		36060.9999999972

		36061.0416666639		36061.0416666639		36061.0416666639

		36061.0833333306		36061.0833333306		36061.0833333306

		36061.1249999972		36061.1249999972		36061.1249999972

		36061.1666666639		36061.1666666639		36061.1666666639

		36061.2083333305		36061.2083333305		36061.2083333305

		36061.2499999972		36061.2499999972		36061.2499999972

		36061.2916666639		36061.2916666639		36061.2916666639

		36061.3333333305		36061.3333333305		36061.3333333305

		36061.3749999972		36061.3749999972		36061.3749999972

		36061.4166666639		36061.4166666639		36061.4166666639

		36061.4583333305		36061.4583333305		36061.4583333305

		36061.4999999972		36061.4999999972		36061.4999999972

		36061.5416666639		36061.5416666639		36061.5416666639

		36061.5833333305		36061.5833333305		36061.5833333305

		36061.6249999972		36061.6249999972		36061.6249999972

		36061.6666666639		36061.6666666639		36061.6666666639

		36061.7083333305		36061.7083333305		36061.7083333305

		36061.7499999972		36061.7499999972		36061.7499999972

		36061.7916666638		36061.7916666638		36061.7916666638

		36061.8333333305		36061.8333333305		36061.8333333305

		36061.8749999972		36061.8749999972		36061.8749999972

		36061.9166666638		36061.9166666638		36061.9166666638

		36061.9583333305		36061.9583333305		36061.9583333305

		36061.9999999972		36061.9999999972		36061.9999999972

		36062.0416666638		36062.0416666638		36062.0416666638

		36062.0833333305		36062.0833333305		36062.0833333305

		36062.1249999972		36062.1249999972		36062.1249999972

		36062.1666666638		36062.1666666638		36062.1666666638

		36062.2083333305		36062.2083333305		36062.2083333305

		36062.2499999972		36062.2499999972		36062.2499999972

		36062.2916666638		36062.2916666638		36062.2916666638

		36062.3333333305		36062.3333333305		36062.3333333305

		36062.3749999971		36062.3749999971		36062.3749999971

		36062.4166666638		36062.4166666638		36062.4166666638

		36062.4583333305		36062.4583333305		36062.4583333305

		36062.4999999971		36062.4999999971		36062.4999999971

		36062.5416666638		36062.5416666638		36062.5416666638

		36062.5833333305		36062.5833333305		36062.5833333305

		36062.6249999971		36062.6249999971		36062.6249999971

		36062.6666666638		36062.6666666638		36062.6666666638

		36062.7083333305		36062.7083333305		36062.7083333305

		36062.7499999971		36062.7499999971		36062.7499999971

		36062.7916666638		36062.7916666638		36062.7916666638

		36062.8333333305		36062.8333333305		36062.8333333305

		36062.8749999971		36062.8749999971		36062.8749999971

		36062.9166666638		36062.9166666638		36062.9166666638

		36062.9583333304		36062.9583333304		36062.9583333304

		36062.9999999971		36062.9999999971		36062.9999999971

		36063.0416666638		36063.0416666638		36063.0416666638

		36063.0833333304		36063.0833333304		36063.0833333304

		36063.1249999971		36063.1249999971		36063.1249999971

		36063.1666666638		36063.1666666638		36063.1666666638

		36063.2083333304		36063.2083333304		36063.2083333304

		36063.2499999971		36063.2499999971		36063.2499999971

		36063.2916666638		36063.2916666638		36063.2916666638

		36063.3333333304		36063.3333333304		36063.3333333304

		36063.3749999971		36063.3749999971		36063.3749999971

		36063.4166666638		36063.4166666638		36063.4166666638

		36063.4583333304		36063.4583333304		36063.4583333304

		36063.4999999971		36063.4999999971		36063.4999999971

		36063.5416666637		36063.5416666637		36063.5416666637

		36063.5833333304		36063.5833333304		36063.5833333304

		36063.6249999971		36063.6249999971		36063.6249999971

		36063.6666666637		36063.6666666637		36063.6666666637

		36063.7083333304		36063.7083333304		36063.7083333304

		36063.7499999971		36063.7499999971		36063.7499999971

		36063.7916666637		36063.7916666637		36063.7916666637

		36063.8333333304		36063.8333333304		36063.8333333304

		36063.8749999971		36063.8749999971		36063.8749999971

		36063.9166666637		36063.9166666637		36063.9166666637

		36063.9583333304		36063.9583333304		36063.9583333304

		36063.9999999971		36063.9999999971		36063.9999999971

		36064.0416666637		36064.0416666637		36064.0416666637

		36064.0833333304		36064.0833333304		36064.0833333304

		36064.124999997		36064.124999997		36064.124999997

		36064.1666666637		36064.1666666637		36064.1666666637

		36064.2083333304		36064.2083333304		36064.2083333304

		36064.249999997		36064.249999997		36064.249999997

		36064.2916666637		36064.2916666637		36064.2916666637

		36064.3333333304		36064.3333333304		36064.3333333304

		36064.374999997		36064.374999997		36064.374999997

		36064.4166666637		36064.4166666637		36064.4166666637

		36064.4583333304		36064.4583333304		36064.4583333304

		36064.499999997		36064.499999997		36064.499999997

		36064.5416666637		36064.5416666637		36064.5416666637

		36064.5833333304		36064.5833333304		36064.5833333304

		36064.624999997		36064.624999997		36064.624999997

		36064.6666666637		36064.6666666637		36064.6666666637

		36064.7083333303		36064.7083333303		36064.7083333303

		36064.749999997		36064.749999997		36064.749999997

		36064.7916666637		36064.7916666637		36064.7916666637

		36064.8333333303		36064.8333333303		36064.8333333303

		36064.874999997		36064.874999997		36064.874999997

		36064.9166666637		36064.9166666637		36064.9166666637

		36064.9583333303		36064.9583333303		36064.9583333303

		36064.999999997		36064.999999997		36064.999999997

		36065.0416666637		36065.0416666637		36065.0416666637

		36065.0833333303		36065.0833333303		36065.0833333303

		36065.124999997		36065.124999997		36065.124999997

		36065.1666666637		36065.1666666637		36065.1666666637

		36065.2083333303		36065.2083333303		36065.2083333303

		36065.249999997		36065.249999997		36065.249999997

		36065.2916666636		36065.2916666636		36065.2916666636

		36065.3333333303		36065.3333333303		36065.3333333303

		36065.374999997		36065.374999997		36065.374999997

		36065.4166666636		36065.4166666636		36065.4166666636

		36065.4583333303		36065.4583333303		36065.4583333303

		36065.499999997		36065.499999997		36065.499999997

		36065.5416666636		36065.5416666636		36065.5416666636

		36065.5833333303		36065.5833333303		36065.5833333303

		36065.624999997		36065.624999997		36065.624999997

		36065.6666666636		36065.6666666636		36065.6666666636

		36065.7083333303		36065.7083333303		36065.7083333303

		36065.749999997		36065.749999997		36065.749999997

		36065.7916666636		36065.7916666636		36065.7916666636

		36065.8333333303		36065.8333333303		36065.8333333303

		36065.8749999969		36065.8749999969		36065.8749999969

		36065.9166666636		36065.9166666636		36065.9166666636

		36065.9583333303		36065.9583333303		36065.9583333303

		36065.9999999969		36065.9999999969		36065.9999999969

		36066.0416666636		36066.0416666636		36066.0416666636

		36066.0833333303		36066.0833333303		36066.0833333303

		36066.1249999969		36066.1249999969		36066.1249999969

		36066.1666666636		36066.1666666636		36066.1666666636

		36066.2083333303		36066.2083333303		36066.2083333303

		36066.2499999969		36066.2499999969		36066.2499999969

		36066.2916666636		36066.2916666636		36066.2916666636

		36066.3333333303		36066.3333333303		36066.3333333303

		36066.3749999969		36066.3749999969		36066.3749999969

		36066.4166666636		36066.4166666636		36066.4166666636

		36066.4583333302		36066.4583333302		36066.4583333302

		36066.4999999969		36066.4999999969		36066.4999999969

		36066.5416666636		36066.5416666636		36066.5416666636

		36066.5833333302		36066.5833333302		36066.5833333302

		36066.6249999969		36066.6249999969		36066.6249999969

		36066.6666666636		36066.6666666636		36066.6666666636

		36066.7083333302		36066.7083333302		36066.7083333302

		36066.7499999969		36066.7499999969		36066.7499999969

		36066.7916666636		36066.7916666636		36066.7916666636

		36066.8333333302		36066.8333333302		36066.8333333302

		36066.8749999969		36066.8749999969		36066.8749999969

		36066.9166666636		36066.9166666636		36066.9166666636

		36066.9583333302		36066.9583333302		36066.9583333302

		36066.9999999969		36066.9999999969		36066.9999999969

		36067.0416666635		36067.0416666635		36067.0416666635

		36067.0833333302		36067.0833333302		36067.0833333302

		36067.1249999969		36067.1249999969		36067.1249999969

		36067.1666666635		36067.1666666635		36067.1666666635

		36067.2083333302		36067.2083333302		36067.2083333302

		36067.2499999969		36067.2499999969		36067.2499999969

		36067.2916666635		36067.2916666635		36067.2916666635

		36067.3333333302		36067.3333333302		36067.3333333302

		36067.3749999969		36067.3749999969		36067.3749999969

		36067.4166666635		36067.4166666635		36067.4166666635

		36067.4583333302		36067.4583333302		36067.4583333302

		36067.4999999968		36067.4999999968		36067.4999999968

		36067.5416666635		36067.5416666635		36067.5416666635

		36067.5833333302		36067.5833333302		36067.5833333302

		36067.6249999968		36067.6249999968		36067.6249999968

		36067.6666666635		36067.6666666635		36067.6666666635

		36067.7083333302		36067.7083333302		36067.7083333302

		36067.7499999968		36067.7499999968		36067.7499999968

		36067.7916666635		36067.7916666635		36067.7916666635

		36067.8333333302		36067.8333333302		36067.8333333302

		36067.8749999968		36067.8749999968		36067.8749999968

		36067.9166666635		36067.9166666635		36067.9166666635

		36067.9583333302		36067.9583333302		36067.9583333302

		36067.9999999968		36067.9999999968		36067.9999999968

		36068.0416666635		36068.0416666635		36068.0416666635

		36068.0833333301		36068.0833333301		36068.0833333301

		36068.1249999968		36068.1249999968		36068.1249999968

		36068.1666666635		36068.1666666635		36068.1666666635

		36068.2083333301		36068.2083333301		36068.2083333301

		36068.2499999968		36068.2499999968		36068.2499999968

		36068.2916666635		36068.2916666635		36068.2916666635

		36068.3333333301		36068.3333333301		36068.3333333301

		36068.3749999968		36068.3749999968		36068.3749999968

		36068.4166666635		36068.4166666635		36068.4166666635

		36068.4583333301		36068.4583333301		36068.4583333301

		36068.4999999968		36068.4999999968		36068.4999999968

		36068.5416666635		36068.5416666635		36068.5416666635

		36068.5833333301		36068.5833333301		36068.5833333301

		36068.6249999968		36068.6249999968		36068.6249999968

		36068.6666666634		36068.6666666634		36068.6666666634

		36068.7083333301		36068.7083333301		36068.7083333301

		36068.7499999968		36068.7499999968		36068.7499999968

		36068.7916666634		36068.7916666634		36068.7916666634

		36068.8333333301		36068.8333333301		36068.8333333301

		36068.8749999968		36068.8749999968		36068.8749999968

		36068.9166666634		36068.9166666634		36068.9166666634

		36068.9583333301		36068.9583333301		36068.9583333301

		36068.9999999968		36068.9999999968		36068.9999999968

		36069.0416666634		36069.0416666634		36069.0416666634

		36069.0833333301		36069.0833333301		36069.0833333301

		36069.1249999968		36069.1249999968		36069.1249999968

		36069.1666666634		36069.1666666634		36069.1666666634

		36069.2083333301		36069.2083333301		36069.2083333301

		36069.2499999967		36069.2499999967		36069.2499999967

		36069.2916666634		36069.2916666634		36069.2916666634

		36069.3333333301		36069.3333333301		36069.3333333301

		36069.3749999967		36069.3749999967		36069.3749999967

		36069.4166666634		36069.4166666634		36069.4166666634

		36069.4583333301		36069.4583333301		36069.4583333301

		36069.4999999967		36069.4999999967		36069.4999999967

		36069.5416666634		36069.5416666634		36069.5416666634

		36069.5833333301		36069.5833333301		36069.5833333301

		36069.6249999967		36069.6249999967		36069.6249999967

		36069.6666666634		36069.6666666634		36069.6666666634

		36069.7083333301		36069.7083333301		36069.7083333301

		36069.7499999967		36069.7499999967		36069.7499999967

		36069.7916666634		36069.7916666634		36069.7916666634

		36069.83333333		36069.83333333		36069.83333333

		36069.8749999967		36069.8749999967		36069.8749999967

		36069.9166666634		36069.9166666634		36069.9166666634

		36069.95833333		36069.95833333		36069.95833333

		36069.9999999967		36069.9999999967		36069.9999999967

		36070.0416666634		36070.0416666634		36070.0416666634

		36070.08333333		36070.08333333		36070.08333333

		36070.1249999967		36070.1249999967		36070.1249999967

		36070.1666666634		36070.1666666634		36070.1666666634

		36070.20833333		36070.20833333		36070.20833333

		36070.2499999967		36070.2499999967		36070.2499999967

		36070.2916666634		36070.2916666634		36070.2916666634

		36070.33333333		36070.33333333		36070.33333333

		36070.3749999967		36070.3749999967		36070.3749999967

		36070.4166666633		36070.4166666633		36070.4166666633

		36070.45833333		36070.45833333		36070.45833333

		36070.4999999967		36070.4999999967		36070.4999999967

		36070.5416666633		36070.5416666633		36070.5416666633

		36070.58333333		36070.58333333		36070.58333333

		36070.6249999967		36070.6249999967		36070.6249999967

		36070.6666666633		36070.6666666633		36070.6666666633

		36070.70833333		36070.70833333		36070.70833333

		36070.7499999967		36070.7499999967		36070.7499999967

		36070.7916666633		36070.7916666633		36070.7916666633

		36070.83333333		36070.83333333		36070.83333333

		36070.8749999967		36070.8749999967		36070.8749999967

		36070.9166666633		36070.9166666633		36070.9166666633

		36070.95833333		36070.95833333		36070.95833333

		36070.9999999966		36070.9999999966		36070.9999999966

		36071.0416666633		36071.0416666633		36071.0416666633

		36071.08333333		36071.08333333		36071.08333333

		36071.1249999966		36071.1249999966		36071.1249999966

		36071.1666666633		36071.1666666633		36071.1666666633

		36071.20833333		36071.20833333		36071.20833333

		36071.2499999966		36071.2499999966		36071.2499999966

		36071.2916666633		36071.2916666633		36071.2916666633

		36071.33333333		36071.33333333		36071.33333333

		36071.3749999966		36071.3749999966		36071.3749999966

		36071.4166666633		36071.4166666633		36071.4166666633

		36071.45833333		36071.45833333		36071.45833333

		36071.4999999966		36071.4999999966		36071.4999999966

		36071.5416666633		36071.5416666633		36071.5416666633

		36071.5833333299		36071.5833333299		36071.5833333299

		36071.6249999966		36071.6249999966		36071.6249999966

		36071.6666666633		36071.6666666633		36071.6666666633

		36071.7083333299		36071.7083333299		36071.7083333299

		36071.7499999966		36071.7499999966		36071.7499999966

		36071.7916666633		36071.7916666633		36071.7916666633

		36071.8333333299		36071.8333333299		36071.8333333299

		36071.8749999966		36071.8749999966		36071.8749999966

		36071.9166666633		36071.9166666633		36071.9166666633

		36071.9583333299		36071.9583333299		36071.9583333299

		36071.9999999966		36071.9999999966		36071.9999999966

		36072.0416666633		36072.0416666633		36072.0416666633

		36072.0833333299		36072.0833333299		36072.0833333299

		36072.1249999966		36072.1249999966		36072.1249999966

		36072.1666666632		36072.1666666632		36072.1666666632

		36072.2083333299		36072.2083333299		36072.2083333299

		36072.2499999966		36072.2499999966		36072.2499999966

		36072.2916666632		36072.2916666632		36072.2916666632

		36072.3333333299		36072.3333333299		36072.3333333299

		36072.3749999966		36072.3749999966		36072.3749999966

		36072.4166666632		36072.4166666632		36072.4166666632

		36072.4583333299		36072.4583333299		36072.4583333299

		36072.4999999966		36072.4999999966		36072.4999999966

		36072.5416666632		36072.5416666632		36072.5416666632

		36072.5833333299		36072.5833333299		36072.5833333299

		36072.6249999966		36072.6249999966		36072.6249999966

		36072.6666666632		36072.6666666632		36072.6666666632

		36072.7083333299		36072.7083333299		36072.7083333299

		36072.7499999965		36072.7499999965		36072.7499999965

		36072.7916666632		36072.7916666632		36072.7916666632

		36072.8333333299		36072.8333333299		36072.8333333299

		36072.8749999965		36072.8749999965		36072.8749999965

		36072.9166666632		36072.9166666632		36072.9166666632

		36072.9583333299		36072.9583333299		36072.9583333299

		36072.9999999965		36072.9999999965		36072.9999999965

		36073.0416666632		36073.0416666632		36073.0416666632

		36073.0833333299		36073.0833333299		36073.0833333299

		36073.1249999965		36073.1249999965		36073.1249999965

		36073.1666666632		36073.1666666632		36073.1666666632

		36073.2083333299		36073.2083333299		36073.2083333299

		36073.2499999965		36073.2499999965		36073.2499999965

		36073.2916666632		36073.2916666632		36073.2916666632

		36073.3333333298		36073.3333333298		36073.3333333298

		36073.3749999965		36073.3749999965		36073.3749999965

		36073.4166666632		36073.4166666632		36073.4166666632

		36073.4583333298		36073.4583333298		36073.4583333298

		36073.4999999965		36073.4999999965		36073.4999999965

		36073.5416666632		36073.5416666632		36073.5416666632

		36073.5833333298		36073.5833333298		36073.5833333298

		36073.6249999965		36073.6249999965		36073.6249999965

		36073.6666666632		36073.6666666632		36073.6666666632

		36073.7083333298		36073.7083333298		36073.7083333298

		36073.7499999965		36073.7499999965		36073.7499999965

		36073.7916666631		36073.7916666631		36073.7916666631

		36073.8333333298		36073.8333333298		36073.8333333298

		36073.8749999965		36073.8749999965		36073.8749999965

		36073.9166666631		36073.9166666631		36073.9166666631

		36073.9583333298		36073.9583333298		36073.9583333298

		36073.9999999965		36073.9999999965		36073.9999999965

		36074.0416666631		36074.0416666631		36074.0416666631

		36074.0833333298		36074.0833333298		36074.0833333298

		36074.1249999965		36074.1249999965		36074.1249999965

		36074.1666666631		36074.1666666631		36074.1666666631

		36074.2083333298		36074.2083333298		36074.2083333298

		36074.2499999965		36074.2499999965		36074.2499999965

		36074.2916666631		36074.2916666631		36074.2916666631

		36074.3333333298		36074.3333333298		36074.3333333298

		36074.3749999964		36074.3749999964		36074.3749999964

		36074.4166666631		36074.4166666631		36074.4166666631

		36074.4583333298		36074.4583333298		36074.4583333298

		36074.4999999964		36074.4999999964		36074.4999999964

		36074.5416666631		36074.5416666631		36074.5416666631

		36074.5833333298		36074.5833333298		36074.5833333298

		36074.6249999964		36074.6249999964		36074.6249999964

		36074.6666666631		36074.6666666631		36074.6666666631

		36074.7083333298		36074.7083333298		36074.7083333298

		36074.7499999964		36074.7499999964		36074.7499999964

		36074.7916666631		36074.7916666631		36074.7916666631

		36074.8333333298		36074.8333333298		36074.8333333298

		36074.8749999964		36074.8749999964		36074.8749999964

		36074.9166666631		36074.9166666631		36074.9166666631

		36074.9583333297		36074.9583333297		36074.9583333297

		36074.9999999964		36074.9999999964		36074.9999999964

		36075.0416666631		36075.0416666631		36075.0416666631

		36075.0833333297		36075.0833333297		36075.0833333297

		36075.1249999964		36075.1249999964		36075.1249999964

		36075.1666666631		36075.1666666631		36075.1666666631

		36075.2083333297		36075.2083333297		36075.2083333297

		36075.2499999964		36075.2499999964		36075.2499999964

		36075.2916666631		36075.2916666631		36075.2916666631

		36075.3333333297		36075.3333333297		36075.3333333297

		36075.3749999964		36075.3749999964		36075.3749999964

		36075.4166666631		36075.4166666631		36075.4166666631

		36075.4583333297		36075.4583333297		36075.4583333297

		36075.4999999964		36075.4999999964		36075.4999999964

		36075.541666663		36075.541666663		36075.541666663

		36075.5833333297		36075.5833333297		36075.5833333297

		36075.6249999964		36075.6249999964		36075.6249999964

		36075.666666663		36075.666666663		36075.666666663

		36075.7083333297		36075.7083333297		36075.7083333297

		36075.7499999964		36075.7499999964		36075.7499999964

		36075.791666663		36075.791666663		36075.791666663

		36075.8333333297		36075.8333333297		36075.8333333297

		36075.8749999964		36075.8749999964		36075.8749999964

		36075.916666663		36075.916666663		36075.916666663

		36075.9583333297		36075.9583333297		36075.9583333297

		36075.9999999964		36075.9999999964		36075.9999999964

		36076.041666663		36076.041666663		36076.041666663

		36076.0833333297		36076.0833333297		36076.0833333297

		36076.1249999963		36076.1249999963		36076.1249999963

		36076.166666663		36076.166666663		36076.166666663

		36076.2083333297		36076.2083333297		36076.2083333297

		36076.2499999963		36076.2499999963		36076.2499999963

		36076.291666663		36076.291666663		36076.291666663

		36076.3333333297		36076.3333333297		36076.3333333297

		36076.3749999963		36076.3749999963		36076.3749999963

		36076.416666663		36076.416666663		36076.416666663

		36076.4583333297		36076.4583333297		36076.4583333297

		36076.4999999963		36076.4999999963		36076.4999999963

		36076.541666663		36076.541666663		36076.541666663

		36076.5833333297		36076.5833333297		36076.5833333297

		36076.6249999963		36076.6249999963		36076.6249999963

		36076.666666663		36076.666666663		36076.666666663

		36076.7083333296		36076.7083333296		36076.7083333296

		36076.7499999963		36076.7499999963		36076.7499999963

		36076.791666663		36076.791666663		36076.791666663

		36076.8333333296		36076.8333333296		36076.8333333296

		36076.8749999963		36076.8749999963		36076.8749999963

		36076.916666663		36076.916666663		36076.916666663

		36076.9583333296		36076.9583333296		36076.9583333296

		36076.9999999963		36076.9999999963		36076.9999999963

		36077.041666663		36077.041666663		36077.041666663

		36077.0833333296		36077.0833333296		36077.0833333296

		36077.1249999963		36077.1249999963		36077.1249999963

		36077.166666663		36077.166666663		36077.166666663

		36077.2083333296		36077.2083333296		36077.2083333296

		36077.2499999963		36077.2499999963		36077.2499999963

		36077.2916666629		36077.2916666629		36077.2916666629

		36077.3333333296		36077.3333333296		36077.3333333296

		36077.3749999963		36077.3749999963		36077.3749999963

		36077.4166666629		36077.4166666629		36077.4166666629

		36077.4583333296		36077.4583333296		36077.4583333296

		36077.4999999963		36077.4999999963		36077.4999999963

		36077.5416666629		36077.5416666629		36077.5416666629

		36077.5833333296		36077.5833333296		36077.5833333296

		36077.6249999963		36077.6249999963		36077.6249999963

		36077.6666666629		36077.6666666629		36077.6666666629

		36077.7083333296		36077.7083333296		36077.7083333296

		36077.7499999963		36077.7499999963		36077.7499999963

		36077.7916666629		36077.7916666629		36077.7916666629

		36077.8333333296		36077.8333333296		36077.8333333296

		36077.8749999962		36077.8749999962		36077.8749999962

		36077.9166666629		36077.9166666629		36077.9166666629

		36077.9583333296		36077.9583333296		36077.9583333296

		36077.9999999962		36077.9999999962		36077.9999999962

		36078.0416666629		36078.0416666629		36078.0416666629

		36078.0833333296		36078.0833333296		36078.0833333296

		36078.1249999962		36078.1249999962		36078.1249999962

		36078.1666666629		36078.1666666629		36078.1666666629

		36078.2083333296		36078.2083333296		36078.2083333296

		36078.2499999962		36078.2499999962		36078.2499999962

		36078.2916666629		36078.2916666629		36078.2916666629

		36078.3333333296		36078.3333333296		36078.3333333296

		36078.3749999962		36078.3749999962		36078.3749999962

		36078.4166666629		36078.4166666629		36078.4166666629

		36078.4583333295		36078.4583333295		36078.4583333295

		36078.4999999962		36078.4999999962		36078.4999999962

		36078.5416666629		36078.5416666629		36078.5416666629

		36078.5833333295		36078.5833333295		36078.5833333295

		36078.6249999962		36078.6249999962		36078.6249999962

		36078.6666666629		36078.6666666629		36078.6666666629

		36078.7083333295		36078.7083333295		36078.7083333295

		36078.7499999962		36078.7499999962		36078.7499999962

		36078.7916666629		36078.7916666629		36078.7916666629

		36078.8333333295		36078.8333333295		36078.8333333295

		36078.8749999962		36078.8749999962		36078.8749999962

		36078.9166666629		36078.9166666629		36078.9166666629

		36078.9583333295		36078.9583333295		36078.9583333295

		36078.9999999962		36078.9999999962		36078.9999999962

		36079.0416666628		36079.0416666628		36079.0416666628

		36079.0833333295		36079.0833333295		36079.0833333295

		36079.1249999962		36079.1249999962		36079.1249999962

		36079.1666666628		36079.1666666628		36079.1666666628

		36079.2083333295		36079.2083333295		36079.2083333295

		36079.2499999962		36079.2499999962		36079.2499999962

		36079.2916666628		36079.2916666628		36079.2916666628

		36079.3333333295		36079.3333333295		36079.3333333295

		36079.3749999962		36079.3749999962		36079.3749999962

		36079.4166666628		36079.4166666628		36079.4166666628

		36079.4583333295		36079.4583333295		36079.4583333295

		36079.4999999962		36079.4999999962		36079.4999999962

		36079.5416666628		36079.5416666628		36079.5416666628

		36079.5833333295		36079.5833333295		36079.5833333295

		36079.6249999961		36079.6249999961		36079.6249999961

		36079.6666666628		36079.6666666628		36079.6666666628

		36079.7083333295		36079.7083333295		36079.7083333295

		36079.7499999961		36079.7499999961		36079.7499999961

		36079.7916666628		36079.7916666628		36079.7916666628

		36079.8333333295		36079.8333333295		36079.8333333295

		36079.8749999961		36079.8749999961		36079.8749999961

		36079.9166666628		36079.9166666628		36079.9166666628

		36079.9583333295		36079.9583333295		36079.9583333295

		36079.9999999961		36079.9999999961		36079.9999999961

		36080.0416666628		36080.0416666628		36080.0416666628

		36080.0833333295		36080.0833333295		36080.0833333295

		36080.1249999961		36080.1249999961		36080.1249999961

		36080.1666666628		36080.1666666628		36080.1666666628

		36080.2083333294		36080.2083333294		36080.2083333294

		36080.2499999961		36080.2499999961		36080.2499999961

		36080.2916666628		36080.2916666628		36080.2916666628

		36080.3333333294		36080.3333333294		36080.3333333294

		36080.3749999961		36080.3749999961		36080.3749999961

		36080.4166666628		36080.4166666628		36080.4166666628

		36080.4583333294		36080.4583333294		36080.4583333294

		36080.4999999961		36080.4999999961		36080.4999999961

		36080.5416666628		36080.5416666628		36080.5416666628

		36080.5833333294		36080.5833333294		36080.5833333294

		36080.6249999961		36080.6249999961		36080.6249999961

		36080.6666666627		36080.6666666627		36080.6666666627

		36080.7083333294		36080.7083333294		36080.7083333294

		36080.7499999961		36080.7499999961		36080.7499999961

		36080.7916666627		36080.7916666627		36080.7916666627

		36080.8333333294		36080.8333333294		36080.8333333294

		36080.8749999961		36080.8749999961		36080.8749999961

		36080.9166666627		36080.9166666627		36080.9166666627

		36080.9583333294		36080.9583333294		36080.9583333294

		36080.9999999961		36080.9999999961		36080.9999999961

		36081.0416666627		36081.0416666627		36081.0416666627

		36081.0833333294		36081.0833333294		36081.0833333294

		36081.1249999961		36081.1249999961		36081.1249999961

		36081.1666666627		36081.1666666627		36081.1666666627

		36081.2083333294		36081.2083333294		36081.2083333294

		36081.249999996		36081.249999996		36081.249999996

		36081.2916666627		36081.2916666627		36081.2916666627

		36081.3333333294		36081.3333333294		36081.3333333294

		36081.374999996		36081.374999996		36081.374999996

		36081.4166666627		36081.4166666627		36081.4166666627

		36081.4583333294		36081.4583333294		36081.4583333294

		36081.499999996		36081.499999996		36081.499999996

		36081.5416666627		36081.5416666627		36081.5416666627

		36081.5833333294		36081.5833333294		36081.5833333294

		36081.624999996		36081.624999996		36081.624999996

		36081.6666666627		36081.6666666627		36081.6666666627

		36081.7083333294		36081.7083333294		36081.7083333294

		36081.749999996		36081.749999996		36081.749999996

		36081.7916666627		36081.7916666627		36081.7916666627

		36081.8333333293		36081.8333333293		36081.8333333293

		36081.874999996		36081.874999996		36081.874999996

		36081.9166666627		36081.9166666627		36081.9166666627

		36081.9583333293		36081.9583333293		36081.9583333293

		36081.999999996		36081.999999996		36081.999999996

		36082.0416666627		36082.0416666627		36082.0416666627

		36082.0833333293		36082.0833333293		36082.0833333293

		36082.124999996		36082.124999996		36082.124999996

		36082.1666666627		36082.1666666627		36082.1666666627

		36082.2083333293		36082.2083333293		36082.2083333293

		36082.249999996		36082.249999996		36082.249999996

		36082.2916666627		36082.2916666627		36082.2916666627

		36082.3333333293		36082.3333333293		36082.3333333293

		36082.374999996		36082.374999996		36082.374999996

		36082.4166666626		36082.4166666626		36082.4166666626

		36082.4583333293		36082.4583333293		36082.4583333293

		36082.499999996		36082.499999996		36082.499999996

		36082.5416666626		36082.5416666626		36082.5416666626

		36082.5833333293		36082.5833333293		36082.5833333293

		36082.624999996		36082.624999996		36082.624999996

		36082.6666666626		36082.6666666626		36082.6666666626

		36082.7083333293		36082.7083333293		36082.7083333293

		36082.749999996		36082.749999996		36082.749999996

		36082.7916666626		36082.7916666626		36082.7916666626

		36082.8333333293		36082.8333333293		36082.8333333293

		36082.874999996		36082.874999996		36082.874999996

		36082.9166666626		36082.9166666626		36082.9166666626

		36082.9583333293		36082.9583333293		36082.9583333293

		36082.9999999959		36082.9999999959		36082.9999999959

		36083.0416666626		36083.0416666626		36083.0416666626

		36083.0833333293		36083.0833333293		36083.0833333293

		36083.1249999959		36083.1249999959		36083.1249999959

		36083.1666666626		36083.1666666626		36083.1666666626

		36083.2083333293		36083.2083333293		36083.2083333293

		36083.2499999959		36083.2499999959		36083.2499999959

		36083.2916666626		36083.2916666626		36083.2916666626

		36083.3333333293		36083.3333333293		36083.3333333293

		36083.3749999959		36083.3749999959		36083.3749999959

		36083.4166666626		36083.4166666626		36083.4166666626

		36083.4583333293		36083.4583333293		36083.4583333293

		36083.4999999959		36083.4999999959		36083.4999999959

		36083.5416666626		36083.5416666626		36083.5416666626

		36083.5833333292		36083.5833333292		36083.5833333292

		36083.6249999959		36083.6249999959		36083.6249999959

		36083.6666666626		36083.6666666626		36083.6666666626

		36083.7083333292		36083.7083333292		36083.7083333292

		36083.7499999959		36083.7499999959		36083.7499999959

		36083.7916666626		36083.7916666626		36083.7916666626

		36083.8333333292		36083.8333333292		36083.8333333292

		36083.8749999959		36083.8749999959		36083.8749999959

		36083.9166666626		36083.9166666626		36083.9166666626

		36083.9583333292		36083.9583333292		36083.9583333292

		36083.9999999959		36083.9999999959		36083.9999999959

		36084.0416666626		36084.0416666626		36084.0416666626

		36084.0833333292		36084.0833333292		36084.0833333292

		36084.1249999959		36084.1249999959		36084.1249999959

		36084.1666666625		36084.1666666625		36084.1666666625

		36084.2083333292		36084.2083333292		36084.2083333292

		36084.2499999959		36084.2499999959		36084.2499999959

		36084.2916666625		36084.2916666625		36084.2916666625

		36084.3333333292		36084.3333333292		36084.3333333292

		36084.3749999959		36084.3749999959		36084.3749999959

		36084.4166666625		36084.4166666625		36084.4166666625

		36084.4583333292		36084.4583333292		36084.4583333292

		36084.4999999959		36084.4999999959		36084.4999999959

		36084.5416666625		36084.5416666625		36084.5416666625

		36084.5833333292		36084.5833333292		36084.5833333292

		36084.6249999959		36084.6249999959		36084.6249999959

		36084.6666666625		36084.6666666625		36084.6666666625

		36084.7083333292		36084.7083333292		36084.7083333292

		36084.7499999958		36084.7499999958		36084.7499999958

		36084.7916666625		36084.7916666625		36084.7916666625

		36084.8333333292		36084.8333333292		36084.8333333292

		36084.8749999958		36084.8749999958		36084.8749999958

		36084.9166666625		36084.9166666625		36084.9166666625

		36084.9583333292		36084.9583333292		36084.9583333292

		36084.9999999958		36084.9999999958		36084.9999999958

		36085.0416666625		36085.0416666625		36085.0416666625

		36085.0833333292		36085.0833333292		36085.0833333292

		36085.1249999958		36085.1249999958		36085.1249999958

		36085.1666666625		36085.1666666625		36085.1666666625

		36085.2083333292		36085.2083333292		36085.2083333292

		36085.2499999958		36085.2499999958		36085.2499999958

		36085.2916666625		36085.2916666625		36085.2916666625

		36085.3333333291		36085.3333333291		36085.3333333291

		36085.3749999958		36085.3749999958		36085.3749999958

		36085.4166666625		36085.4166666625		36085.4166666625

		36085.4583333291		36085.4583333291		36085.4583333291

		36085.4999999958		36085.4999999958		36085.4999999958

		36085.5416666625		36085.5416666625		36085.5416666625

		36085.5833333291		36085.5833333291		36085.5833333291

		36085.6249999958		36085.6249999958		36085.6249999958

		36085.6666666625		36085.6666666625		36085.6666666625

		36085.7083333291		36085.7083333291		36085.7083333291

		36085.7499999958		36085.7499999958		36085.7499999958

		36085.7916666625		36085.7916666625		36085.7916666625

		36085.8333333291		36085.8333333291		36085.8333333291

		36085.8749999958		36085.8749999958		36085.8749999958

		36085.9166666624		36085.9166666624		36085.9166666624

		36085.9583333291		36085.9583333291		36085.9583333291

		36085.9999999958		36085.9999999958		36085.9999999958

		36086.0416666624		36086.0416666624		36086.0416666624

		36086.0833333291		36086.0833333291		36086.0833333291

		36086.1249999958		36086.1249999958		36086.1249999958

		36086.1666666624		36086.1666666624		36086.1666666624

		36086.2083333291		36086.2083333291		36086.2083333291

		36086.2499999958		36086.2499999958		36086.2499999958

		36086.2916666624		36086.2916666624		36086.2916666624

		36086.3333333291		36086.3333333291		36086.3333333291

		36086.3749999958		36086.3749999958		36086.3749999958

		36086.4166666624		36086.4166666624		36086.4166666624

		36086.4583333291		36086.4583333291		36086.4583333291

		36086.4999999957		36086.4999999957		36086.4999999957

		36086.5416666624		36086.5416666624		36086.5416666624

		36086.5833333291		36086.5833333291		36086.5833333291

		36086.6249999957		36086.6249999957		36086.6249999957

		36086.6666666624		36086.6666666624		36086.6666666624

		36086.7083333291		36086.7083333291		36086.7083333291

		36086.7499999957		36086.7499999957		36086.7499999957

		36086.7916666624		36086.7916666624		36086.7916666624

		36086.8333333291		36086.8333333291		36086.8333333291

		36086.8749999957		36086.8749999957		36086.8749999957

		36086.9166666624		36086.9166666624		36086.9166666624

		36086.9583333291		36086.9583333291		36086.9583333291

		36086.9999999957		36086.9999999957		36086.9999999957

		36087.0416666624		36087.0416666624		36087.0416666624

		36087.083333329		36087.083333329		36087.083333329

		36087.1249999957		36087.1249999957		36087.1249999957

		36087.1666666624		36087.1666666624		36087.1666666624

		36087.208333329		36087.208333329		36087.208333329

		36087.2499999957		36087.2499999957		36087.2499999957

		36087.2916666624		36087.2916666624		36087.2916666624

		36087.333333329		36087.333333329		36087.333333329

		36087.3749999957		36087.3749999957		36087.3749999957

		36087.4166666624		36087.4166666624		36087.4166666624

		36087.458333329		36087.458333329		36087.458333329

		36087.4999999957		36087.4999999957		36087.4999999957

		36087.5416666623		36087.5416666623		36087.5416666623

		36087.583333329		36087.583333329		36087.583333329

		36087.6249999957		36087.6249999957		36087.6249999957

		36087.6666666623		36087.6666666623		36087.6666666623

		36087.708333329		36087.708333329		36087.708333329

		36087.7499999957		36087.7499999957		36087.7499999957

		36087.7916666623		36087.7916666623		36087.7916666623

		36087.833333329		36087.833333329		36087.833333329

		36087.8749999957		36087.8749999957		36087.8749999957

		36087.9166666623		36087.9166666623		36087.9166666623

		36087.958333329		36087.958333329		36087.958333329

		36087.9999999957		36087.9999999957		36087.9999999957

		36088.0416666623		36088.0416666623		36088.0416666623

		36088.083333329		36088.083333329		36088.083333329

		36088.1249999956		36088.1249999956		36088.1249999956

		36088.1666666623		36088.1666666623		36088.1666666623

		36088.208333329		36088.208333329		36088.208333329

		36088.2499999956		36088.2499999956		36088.2499999956

		36088.2916666623		36088.2916666623		36088.2916666623

		36088.333333329		36088.333333329		36088.333333329

		36088.3749999956		36088.3749999956		36088.3749999956

		36088.4166666623		36088.4166666623		36088.4166666623

		36088.458333329		36088.458333329		36088.458333329

		36088.4999999956		36088.4999999956		36088.4999999956

		36088.5416666623		36088.5416666623		36088.5416666623

		36088.583333329		36088.583333329		36088.583333329

		36088.6249999956		36088.6249999956		36088.6249999956

		36088.6666666623		36088.6666666623		36088.6666666623

		36088.7083333289		36088.7083333289		36088.7083333289

		36088.7499999956		36088.7499999956		36088.7499999956

		36088.7916666623		36088.7916666623		36088.7916666623

		36088.8333333289		36088.8333333289		36088.8333333289

		36088.8749999956		36088.8749999956		36088.8749999956

		36088.9166666623		36088.9166666623		36088.9166666623

		36088.9583333289		36088.9583333289		36088.9583333289

		36088.9999999956		36088.9999999956		36088.9999999956

		36089.0416666623		36089.0416666623		36089.0416666623

		36089.0833333289		36089.0833333289		36089.0833333289

		36089.1249999956		36089.1249999956		36089.1249999956

		36089.1666666623		36089.1666666623		36089.1666666623

		36089.2083333289		36089.2083333289		36089.2083333289

		36089.2499999956		36089.2499999956		36089.2499999956

		36089.2916666622		36089.2916666622		36089.2916666622

		36089.3333333289		36089.3333333289		36089.3333333289

		36089.3749999956		36089.3749999956		36089.3749999956

		36089.4166666622		36089.4166666622		36089.4166666622

		36089.4583333289		36089.4583333289		36089.4583333289

		36089.4999999956		36089.4999999956		36089.4999999956

		36089.5416666622		36089.5416666622		36089.5416666622

		36089.5833333289		36089.5833333289		36089.5833333289

		36089.6249999956		36089.6249999956		36089.6249999956

		36089.6666666622		36089.6666666622		36089.6666666622

		36089.7083333289		36089.7083333289		36089.7083333289

		36089.7499999956		36089.7499999956		36089.7499999956

		36089.7916666622		36089.7916666622		36089.7916666622

		36089.8333333289		36089.8333333289		36089.8333333289

		36089.8749999955		36089.8749999955		36089.8749999955

		36089.9166666622		36089.9166666622		36089.9166666622

		36089.9583333289		36089.9583333289		36089.9583333289

		36089.9999999955		36089.9999999955		36089.9999999955

		36090.0416666622		36090.0416666622		36090.0416666622

		36090.0833333289		36090.0833333289		36090.0833333289

		36090.1249999955		36090.1249999955		36090.1249999955

		36090.1666666622		36090.1666666622		36090.1666666622

		36090.2083333289		36090.2083333289		36090.2083333289

		36090.2499999955		36090.2499999955		36090.2499999955

		36090.2916666622		36090.2916666622		36090.2916666622

		36090.3333333289		36090.3333333289		36090.3333333289

		36090.3749999955		36090.3749999955		36090.3749999955

		36090.4166666622		36090.4166666622		36090.4166666622

		36090.4583333288		36090.4583333288		36090.4583333288

		36090.4999999955		36090.4999999955		36090.4999999955

		36090.5416666622		36090.5416666622		36090.5416666622

		36090.5833333288		36090.5833333288		36090.5833333288

		36090.6249999955		36090.6249999955		36090.6249999955

		36090.6666666622		36090.6666666622		36090.6666666622

		36090.7083333288		36090.7083333288		36090.7083333288

		36090.7499999955		36090.7499999955		36090.7499999955

		36090.7916666622		36090.7916666622		36090.7916666622

		36090.8333333288		36090.8333333288		36090.8333333288

		36090.8749999955		36090.8749999955		36090.8749999955

		36090.9166666622		36090.9166666622		36090.9166666622

		36090.9583333288		36090.9583333288		36090.9583333288

		36090.9999999955		36090.9999999955		36090.9999999955

		36091.0416666621		36091.0416666621		36091.0416666621

		36091.0833333288		36091.0833333288		36091.0833333288

		36091.1249999955		36091.1249999955		36091.1249999955

		36091.1666666621		36091.1666666621		36091.1666666621

		36091.2083333288		36091.2083333288		36091.2083333288

		36091.2499999955		36091.2499999955		36091.2499999955

		36091.2916666621		36091.2916666621		36091.2916666621

		36091.3333333288		36091.3333333288		36091.3333333288

		36091.3749999955		36091.3749999955		36091.3749999955

		36091.4166666621		36091.4166666621		36091.4166666621

		36091.4583333288		36091.4583333288		36091.4583333288

		36091.4999999955		36091.4999999955		36091.4999999955

		36091.5416666621		36091.5416666621		36091.5416666621

		36091.5833333288		36091.5833333288		36091.5833333288

		36091.6249999954		36091.6249999954		36091.6249999954

		36091.6666666621		36091.6666666621		36091.6666666621

		36091.7083333288		36091.7083333288		36091.7083333288

		36091.7499999954		36091.7499999954		36091.7499999954

		36091.7916666621		36091.7916666621		36091.7916666621

		36091.8333333288		36091.8333333288		36091.8333333288

		36091.8749999954		36091.8749999954		36091.8749999954

		36091.9166666621		36091.9166666621		36091.9166666621

		36091.9583333288		36091.9583333288		36091.9583333288

		36091.9999999954		36091.9999999954		36091.9999999954

		36092.0416666621		36092.0416666621		36092.0416666621

		36092.0833333288		36092.0833333288		36092.0833333288

		36092.1249999954		36092.1249999954		36092.1249999954

		36092.1666666621		36092.1666666621		36092.1666666621

		36092.2083333287		36092.2083333287		36092.2083333287

		36092.2499999954		36092.2499999954		36092.2499999954

		36092.2916666621		36092.2916666621		36092.2916666621

		36092.3333333287		36092.3333333287		36092.3333333287

		36092.3749999954		36092.3749999954		36092.3749999954

		36092.4166666621		36092.4166666621		36092.4166666621

		36092.4583333287		36092.4583333287		36092.4583333287

		36092.4999999954		36092.4999999954		36092.4999999954

		36092.5416666621		36092.5416666621		36092.5416666621

		36092.5833333287		36092.5833333287		36092.5833333287

		36092.6249999954		36092.6249999954		36092.6249999954

		36092.6666666621		36092.6666666621		36092.6666666621

		36092.7083333287		36092.7083333287		36092.7083333287

		36092.7499999954		36092.7499999954		36092.7499999954

		36092.791666662		36092.791666662		36092.791666662

		36092.8333333287		36092.8333333287		36092.8333333287

		36092.8749999954		36092.8749999954		36092.8749999954

		36092.916666662		36092.916666662		36092.916666662

		36092.9583333287		36092.9583333287		36092.9583333287

		36092.9999999954		36092.9999999954		36092.9999999954

		36093.041666662		36093.041666662		36093.041666662

		36093.0833333287		36093.0833333287		36093.0833333287

		36093.1249999954		36093.1249999954		36093.1249999954

		36093.166666662		36093.166666662		36093.166666662

		36093.2083333287		36093.2083333287		36093.2083333287

		36093.2499999954		36093.2499999954		36093.2499999954

		36093.291666662		36093.291666662		36093.291666662

		36093.3333333287		36093.3333333287		36093.3333333287

		36093.3749999953		36093.3749999953		36093.3749999953

		36093.416666662		36093.416666662		36093.416666662

		36093.4583333287		36093.4583333287		36093.4583333287

		36093.4999999953		36093.4999999953		36093.4999999953

		36093.541666662		36093.541666662		36093.541666662

		36093.5833333287		36093.5833333287		36093.5833333287

		36093.6249999953		36093.6249999953		36093.6249999953

		36093.666666662		36093.666666662		36093.666666662

		36093.7083333287		36093.7083333287		36093.7083333287

		36093.7499999953		36093.7499999953		36093.7499999953

		36093.791666662		36093.791666662		36093.791666662

		36093.8333333287		36093.8333333287		36093.8333333287

		36093.8749999953		36093.8749999953		36093.8749999953

		36093.916666662		36093.916666662		36093.916666662

		36093.9583333286		36093.9583333286		36093.9583333286

		36093.9999999953		36093.9999999953		36093.9999999953

		36094.041666662		36094.041666662		36094.041666662

		36094.0833333286		36094.0833333286		36094.0833333286

		36094.1249999953		36094.1249999953		36094.1249999953

		36094.166666662		36094.166666662		36094.166666662

		36094.2083333286		36094.2083333286		36094.2083333286

		36094.2499999953		36094.2499999953		36094.2499999953

		36094.291666662		36094.291666662		36094.291666662

		36094.3333333286		36094.3333333286		36094.3333333286

		36094.3749999953		36094.3749999953		36094.3749999953

		36094.4166666619		36094.4166666619		36094.4166666619

		36094.4583333286		36094.4583333286		36094.4583333286

		36094.4999999953		36094.4999999953		36094.4999999953

		36094.5416666619		36094.5416666619		36094.5416666619

		36094.5833333286		36094.5833333286		36094.5833333286

		36094.6249999953		36094.6249999953		36094.6249999953

		36094.6666666619		36094.6666666619		36094.6666666619

		36094.7083333286		36094.7083333286		36094.7083333286

		36094.7499999953		36094.7499999953		36094.7499999953

		36094.7916666619		36094.7916666619		36094.7916666619

		36094.8333333286		36094.8333333286		36094.8333333286

		36094.8749999953		36094.8749999953		36094.8749999953

		36094.9166666619		36094.9166666619		36094.9166666619

		36094.9583333286		36094.9583333286		36094.9583333286

		36094.9999999952		36094.9999999952		36094.9999999952

		36095.0416666619		36095.0416666619		36095.0416666619

		36095.0833333286		36095.0833333286		36095.0833333286

		36095.1249999952		36095.1249999952		36095.1249999952

		36095.1666666619		36095.1666666619		36095.1666666619

		36095.2083333286		36095.2083333286		36095.2083333286

		36095.2499999952		36095.2499999952		36095.2499999952

		36095.2916666619		36095.2916666619		36095.2916666619

		36095.3333333286		36095.3333333286		36095.3333333286

		36095.3749999952		36095.3749999952		36095.3749999952



&C&"Arial,Bold"&12Water Surface Elevation in the Sacramento Bypass Monitoring Wells and the Sacramento River

&R&D

Upper Well, screened from 80 to 100' below ground surface

Lower Well, screened from 150 to 170' below ground surface

Sacramento River at I Street Gauge

Water Level, feet, NGVD + 3 feet
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