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SUBJECT:
Workshop on Tentative Order Amending the New and Redevelopment Performance Standard in Provision C 3 of the Santa Clara Valley Urban Runoff Pollution Prevention Program NPDES Permit.

Executive Summary

The NPDES permit for the Santa Clara Valley Urban Runoff Pollution Prevention Program (Program) was reissued at the Board’s February 2001 meeting, with the previous permit’s new and redevelopment performance standard, Provision C 3, retained as an enforceable placeholder.  Update of Provision C 3 was deferred with the Program Co-permittees’ consent at that time.  This deferral has allowed time for further meetings and discussions with the Co-permittees and other interested parties, and subsequent circulation for public comment on May 18, 2001, of the Tentative Order for NPDES Permit Amendment to update Provision C 3 of the Program’s permit.  

As indicated in Finding 17 of the reissued permit, the Program Co-permittees consented to reopening the permit to address revisions to Provision C 3.  As such, the Tentative Order would amend the permit to update the new and redevelopment performance standard to more effectively address impacts of new and re-development projects to downstream beneficial uses from both pollutants in stormwater runoff and sediment erosion in streams caused by changes in the amount and timing of stormwater runoff.  The Tentative Order is also intended to address the “Cities of Bellflower, et. al.” decision by the State Board in October 2000.  The Tentative Order would amend Provision C 3 to include requirements that certain sizes of new and re-development projects include stormwater treatment measures, that those measures be properly maintained for the life of the project, that the measures be designed to treat an optimal volume or flow of stormwater runoff from the project site, and that significant changes in the way runoff occurs due to any increase in impervious surface created by the project not adversely erode creekbeds and banks downstream from the project.

The workshop at the Board’s July meeting will allow Board staff to further describe the amendment of Provision C 3 to the Board and interested public, and will open the public hearing on the amendment.  Staff intend to revise the Tentative Order as appropriate based on comments received to date and those made in the public hearing, respond to comments made on Provision C 3 in response to the public notices of October 2000 and May 2001, and prepare a Revised Tentative Order for Board consideration at its August 2001 meeting.

Introduction

New 

and re-development projects present opportunities to efficiently implement measures to reduce the pollutant impacts of stormwater runoff for the life of the newly built projects.  Such measures can be and have been completed at a reasonable cost, and can be integrated into the urban and suburban landscape in an aesthetic and unobtrusive manner.  The concept of reducing stormwater impacts for the life of a project, including its more technical aspects of design criteria, has been known and widely discussed and implemented for years.  The countywide municipal stormwater permitted programs in this Region, including the Program, have worked with Board staff since at least 1993 to develop appropriate technical and conceptual guidance for clean stormwater runoff from new and re-development projects.  The challenge remains to ensure consistent and cost-effective implementation of measures that control stormwater pollution and flow to the maximum extent practicable – that is the intent of amending Provision C 3.

We have worked with the Program Co-permittees and other interested parties to develop this amendment through the wide circulation of draft versions of the amendment and through meetings with interested stakeholders on several occasions.  While the Co-permittees have stated that the proposed amendment has been improved in some respects as a result of these meetings, the Tentative Order containing the amendment has still drawn significant concern and comment among the Co-permittees and from environmental groups.  The Co-permittees’ primary comments are that the costs and complexity of implementation will discourage development and redevelopment, the modern life-blood of cities.  In addition, the environmental group commenters are not yet satisfied with the Tentative Order; their concerns include that too much time is allowed for implementation of the requirements in the amendment and that the amendment covers fewer types of projects than previous versions, in its first years of implementation.  We anticipate further revision of the Tentative Order will help create language that is as clear and workable as possible.  

In this report, we summarize the development of the technical and regulatory approaches of addressing the stormwater runoff pollutant impacts of new development, and make it clear that the Co-permittees have been involved in the development and consideration of these approaches for nearly a decade.  Besides the years of work in this Region, we mention similar efforts in other California regions and other states in the nation.  We discuss the nature of the water quality problem and how the amendment will use the opportunities presented by new development and significant redevelopment to reduce adverse water quality impacts from stormwater runoff.  We also describe the major comments received and revisions to the Tentative Order that staff are currently considering to address them. 
History and Background of New and Redevelopment Urban Runoff Regulation


In writing the Clean Water Act (CWA), Congress stated, “…the objective of this Act is to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters” (86 Stat. 816 §101).  Congress’ goal is commonly referred to as making all waters fishable, swimmable, and drinkable.  

The CWA initially focused on achieving this objective through control of point sources of polluted water (e.g., oil refineries, sewage treatment plants, and other large wastewater sources).  Water quality was significantly improved throughout the 1970s and 1980s by controlling these point source, or “large pipe”, discharges.  However, large percentages of the nation’s waters remained impaired—impairment due primarily to non-point sources, such as urban storm water runoff.  As a result, when Congress amended the CWA in 1987, it included a much stronger focus on non-point source pollution, including urban runoff.  In fact, urban runoff was declared a "point source" and brought into the federal NPDES permit regulatory sphere.  In California, the regional boards are mandated to issue federal NPDES permits.  The municipal stormwater programs in this Region, including the sections on new and redevelopment, are a result of the 1987 CWA amendments.  

As described below, detailed Best Management Practice (BMP) guidance and design materials for new and redevelopment runoff treatment have been available for a number of years.  Since the early 1990s, Board staff, working with the Bay Area urban runoff programs and their consultants, have prepared guidance materials to help address the impacts of new and re-development projects.  These guidance materials substantially covered the requirements and issues addressed in the proposed amendment to Provision C 3.
1987

The CWA was amended, with particular focus placed on urban runoff, including runoff from new and redevelopment projects.  The 1987 CWA amendments require a municipal stormwater program to “require controls to reduce the discharge of pollutants to the maximum extent practicable (MEP).” [CWA 402(p)(3)(B)(iii)]
Regulations issued by U.S. EPA in 1990 in response to the 1987 CWA amendments require that municipal urban runoff programs include:

· “…[a] description of planning procedures…to develop, implement and enforce controls to reduce the discharge of pollutants from municipal separate storm sewers which receive discharges from areas of new development and significant redevelopment..” [40 CFR 122.26(d)(2)(iv)(A)(2)] and, 

· “…[a] description of maintenance activities and a maintenance schedule for structural controls to reduce pollutants (including floatables) in discharges from municipal separate storm sewers.” [40 CFR 122.26(d)(2)(iv)(A)(1)]


1993

· U.S. EPA publishes the “Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters,” a guide that identifies BMPs like those addressed in the present permit, includes information on urban runoff impacts, BMP pollutant removal efficiency, and BMP cost.  The Guidance identifies both chemical pollutants and runoff hydrograph changes leading to excess creek erosion as significant urban runoff impacts.


· The State Stormwater Quality Task Force, an association of urban runoff programs in California, publishes the “California Storm Water Best Management Practice Handbooks.”  These BMP Handbooks are funded in part by entities including the Bay Area municipal urban runoff programs, the Santa Clara Valley Water District, and the State Board.  The BMP Handbooks include:

· A discussion on the impacts of urban runoff pollutants and erosion caused by changes in runoff associated with development;

· Detailed information on source control BMPs;

· Detailed design information for treatment controls like extended detention ponds and vegetated swales; and,

· Notice that maintenance of controls is “very important.”

1994

· Regional Board staff release the “Staff Recommendations for New and Redevelopment Controls for Storm Water Programs.”  These Staff Recommendations:
· Were prepared through a public stakeholder process that included the Bay Area municipal urban runoff programs and other interested parties, working through the Bay Area Storm Water Management Agencies Association (BASMAA) New Development Subcommittee;

· Describe the key components that should be included in an effective new and redevelopment performance standard of a municipal storm water management plan;

· Include components that are included in the proposed amendment to Provision C 3, and form the basis for the Program’s new and redevelopment permit standards, including:

· Use of source controls, site planning and design BMPs, and treatment controls;

· Use of regional treatment facilities to address treatment more efficiently than on a project-by-project basis;

· Establishment of an inspection, operation, and maintenance program for BMPs;

· Minimizing hydromodification resulting from urbanization, and specifically maintaining the pre-development peak flow and average volumes at pre-development levels;

· Lists of BMPs, including source controls, treatment controls, etc.; and,

· Incorporation of BMP recommendations by cities into their local planning processes, including addressing impacts in CEQA; and,
· Specify a recommended schedule for municipalities to update their planning and building ordinances to implement the Staff Recommendations.
· The Alameda and Contra Costa Urban Runoff Programs publish the “Final Bay Area Preamble to the California Storm Water Best Management Practice Handbooks and New Development Recommendations.”  This Preamble:

· Provides a step-by-step procedure for using the Board’s Staff Recommendations and the state BMP Handbooks;

· Provides straightforward guidance regarding the BMP selection process;

· Defines the applicability of individual BMPs to the Bay Area, and includes some sizing information, including detention basin sizing curves for Alameda and Contra Costa counties, based on local rainfall; and,

· Directs the user to appropriate local agencies for further information.

1995-1997

The Program’s NPDES permit, as reissued in 1995, required a Performance Standard for New Development Planning Procedures be developed by September 1, 1996, and submitted to the Executive Officer.  The final “model” Performance Standard, dated November 12, 1996, “defined the level of implementation that municipal agencies must attain in order to demonstrate that their land use planning and development plan review and approval processes control stormwater quality impacts to the maximum extent practicable.”  Using the “model” Performance Standard, each Program Co-permittee developed and certified compliance with its own performance standard by mid-1997.  The Performance Standard states that:

· The Co-permittee has adequate legal authority to implement new development control measures as part of its development plan review and approval procedures;

· Developers are provided information on site design guidelines and BMPs for stormwater pollution prevention early in the application process;

· The CEQA and NEPA review processes will address stormwater quality impacts during the life of the project;

· Developers of projects with significant stormwater pollution potential are required to mitigate impacts through proper site planning and design techniques and/or addition of permanent stormwater quality control measures;

· Developers of projects with permanent structural stormwater controls are required by the Co-permittee to establish and provide for operation and maintenance of such controls; and,

· The Co-permittee provides annual training to its planning, building, and public works staffs on planning procedures, design guidelines, and BMPs for stormwater pollution prevention.

Annual Reports prepared by the Co-permittees show that permanent stormwater control measures are implemented at some development projects, indicating at least some acceptance of feasibility.  However, the number of new development projects implementing such controls is relatively small overall, and where controls are implemented, often the least effective systems are installed with no serious consideration of treatment capacity and maintenance, and some Co-permittees have required very few projects to implement stormwater control measures.

1997 and 1999

BASMAA publishes “Start at the Source,” a site planning and design guidance manual for stormwater quality protection.  The manual is developed in a public stakeholder process that includes the local urban runoff programs, Board staff, and other interested parties.  The revised 1999 edition includes:

· Detailed information on BMPs, including source controls, site design measures, and treatment controls;

· Information on planning and zoning measures to help address urban runoff impacts;

· A discussion of numerical sizing criteria for treatment controls.  The stakeholder group cannot agree on a criterion, so while there is a discussion of the issue, no number or agreed-upon sizing method appears in the published book; and,

· Other information, including a discussion of hydromodification as an impact of urban runoff.

Water Quality Impacts of Urban Runoff from New Development


The water quality impacts of urbanization and stormwater discharges have been summarized by several recent U.S. EPA reports.
  Urbanization causes changes in hydrology and increases pollutant loads, which adversely impact water quality and impair the beneficial uses of receiving waters.  Specifically, urbanization affects stormwater runoff by increasing the following:

· The concentrations and types of pollutants found in stormwater;

· The loads of pollutants carried and their transfer rates into receiving waters; and,

· The volumes and rates of surface runoff.

Nationwide and Bay Area monitoring of stormwater, some of it accomplished through years of effort and expense by Program Co-permittees, has indicated that stormwater contributes to exceedance of state and federal water quality criteria for such pollutants as pathogen indicators (e.g., fecal coliform and streptococcus), heavy metals (e.g., lead, copper, and zinc), and pesticides (e.g., diazinon).  Further, stormwater discharges can exhibit both acute and chronic toxicity to aquatic life, and can chronically impair aquatic life.  Other impacts include: human health impacts from coming into contact with polluted water while swimming, surfing, or wading, or eating contaminated fish and other seafood; creation of a visual nuisance by trash, oil and grease, and other pollutants accumulating in waters; and smothering of aquatic habitat from the discharge of sediment from construction sites or poorly designed and constructed storm water conveyances.

Increases in population density and imperviousness result in changes to stream hydrology.
  These changes can result in impacts including:

1. Changes in erosion and sedimentation and increased sediment transport;

2. Increases in the number of stream bankfull flow events and increased peak flow rates;

3. More frequent flooding;

4. Stream bed scouring and habitat degradation;

5. Stream channel widening and shoreline erosion, including threats to infrastructure (e.g., bridges, utility line crossings, and adjacent roads) and existing structures (e.g., homes, businesses, fences, etc.);

6. Decreased stream base flow during dry weather;

7. Aesthetic degradation; and,

8. Changes in stream morphology.

The measures proposed in the Tentative Order can be expected to reduce the discharge of pollutants to waters of the State.  Water bodies within Santa Clara County or to which Santa Clara County is tributary are listed as impaired for pollutants on the CWA Section 303(d) list.  Impairing pollutants include those for which urban runoff is a significant contributor, including sediment, copper, nickel, PCBs and diazinon.  Total maximum daily load (TMDL) estimates are being prepared for listed pollutants and water bodies, and the measures required in this Tentative Order will be significant measures to manage loadings to waters, when waste load allocations are developed to implement the TMDLs.


In summary, urban runoff has been identified as a significant contributor to degradation of beneficial uses and water quality criteria exceedance.  The measures proposed in this Tentative Order will help reduce detrimental impacts to waters of the State caused by urban runoff from new development and significant redevelopment projects.
Implementation in Other California Regions and Other States

A number of municipalities across the country are presently implementing the BMPs, planning practices, and other practices similar to those proposed by the Tentative Order.  In addition, projects with measures for site design, source control, or treatment control, and/or limitations on changes in the runoff hydrograph, like those included in the Tentative Order, have been constructed throughout the Bay Area and in at least 25 states.
  Letters from programs in Maryland, Florida, and Washington, written to the Los Angeles Regional Board staff during the development of the Los Angeles Standard Urban Stormwater Mitigation Plans (L.A. SUSMP), and discussing implementation of numerical standards in those states, are attached (see Attachment A).


Outside of California, numerical design standards similar in approach to those in the Tentative Order apply to development projects in, among other places: 

· Puget Sound, Washington

· Alexandria, Virginia

· Montgomery County, Maryland

· Denver, Colorado

· Orlando, Florida, and

· Austin, Texas.

Examples of implementation include:

· State of Florida:  Since 1979, Florida has used numerical sizing criteria (the method for specifying the runoff rate used to design the proper-sized BMP) for stormwater BMPs, including BMPs sized to treat 90 percent or greater of average annual runoff with the goal of reducing the total suspended solids loadings to waters by 80 percent (95 percent for impaired waters).

· State of Maryland:  Since 1982, Maryland has required treatment of 0.9 – 1.0 inch of rainfall runoff for water quality, and included BMP design standards in a unified approach combining water quality, stream erosion potential reduction, groundwater recharge, and flood management.

· State of Washington, Puget Sound catchment:  Since 1992, Washington has required use of numerical sizing criteria for stormwater BMPs and hydromodification impacts.  The criteria are presently being revised and, when released this summer, are expected to become more stringent, and to apply to the entirety of western Washington.
  The 1992 standards, while allowing for differing approaches, required use of numerical hydraulic design standards for new development and redevelopment projects of 5,000 square feet or larger.  Sizing options included the 90th percentile 24-hour rainfall event and the six-month, 24-hour rainfall event.

· Seattle, Washington:  Where new development coverage is 750 square feet or more, stormwater detention must be provided based on a 25-year storm and a peak discharge rate not to exceed 0.2 cubic feet per second per acre.  For projects that add more than 9,000 square feet in development coverage, the peak drainage discharge rate is limited to 0.15 cubic feet per second per acre for a 2-year storm.

· Denver, Colorado:  New residential, commercial, and industrial projects greater than one acre must capture and treat the 80th percentile runoff event.
  This capture and proper treatment are estimated to remove 80 – 90 percent of the annual total suspended solids (TSS) load.  TSS is viewed as a surrogate measure for heavy metal and petroleum hydrocarbon pollutants.

The L.A. SUSMP was affirmed by the State Board in the precedential “Cities of Bellflower, et. al.” appeal decision (State Board Order 2000-011).  Following this decision, other California stormwater permits, e.g., the County of Ventura, the City of Long Beach, and the City and County of San Diego, contain similar provisions appropriate for local conditions.  In addition, draft tentative orders for Municipal Stormwater Permits containing similar provisions are out for public comment for Orange County, and for the reissuance of the L.A. County permit.  The L.A. County draft tentative order for permit reissuance, and other adopted orders summarized in Attachment B, include some more comprehensive elements than the first L.A. SUSMP. 

In summary, numerical design capacity standards and other BMPs similar to those in the Tentative Order are being successfully implemented in a number of jurisdictions inside and outside of our State. 

Key Components of the Tentative Order for NPDES Permit Amendment Revising Provision C 3, including a discussion of Major Comments and Potential Tentative Order Revisions

Major Stakeholder Comments on the Tentative Order

Comments were received from 39 entities during the May 18 through June 18, 2001, public comment period, including fifteen entities representing the Co-permittees, two environmental advocacy groups, fifteen representatives of industry, five other Bay Area public entities, and two consulting firms.  Through the stakeholder process and from the comments received, staff has attempted to incorporate in this report discussion, in advance of formal response to comments and revision of the Tentative Order, some of the major issues stated in those comments, and recommended or potential revisions of the Tentative Order which may be made in response to some of the major comments.  The most frequent comments could be grouped under the following subjects:

· Project size categories and definition of significant redevelopment

· Cost of implementation

· Implementation schedule

· Limitations in changes to runoff peak flow and duration

· Linkage between Tentative Order requirements and water quality benefits.  (This topic is addressed in previous sections of this Staff Report.)
New Development and Redevelopment Project Size Categories
The Tentative Order describes the categories of new and redevelopment projects that would be subject to the new requirements at the proposed date of implementation, July 15, 2002.  The Co-permittees expressed concern that implementing numerically sized treatment BMPs for small projects would initially be difficult, because of a lack of design resources and consulting help needed for smaller projects.  As a result of this discussion, we included a phased approach, based on project size, to implementing the numerical sizing criteria, so that experience could be gained with larger projects before implementing stormwater BMPs at smaller projects.  The larger projects, referred to as Group 1, consist of all new projects that create one acre (43,560 square feet) or more of impervious area including roof area, and all significant redevelopment projects that encompass the same area of impervious surface.  For this category, stormwater treatment BMPs must be required during the development approval process by July 15, 2002.
The smaller projects, referred to as Group 2, range from one acre down to 5000 square feet of impervious area for new development and significant redevelopment projects.  Initially, this group would be subject to all requirements of the amended Provision C 3 except the numeric sizing criteria, the operation and maintenance verification, and the limitations on hydrograph change.  Then, in July, 2003, Group 2 merges with Group 1, becoming subject to all the requirements of Provision C 3.  Provision C 3 does not apply to any project below these sizes.
The Co-permittees can propose an alternate minimum size for Group 2, which includes 80% of new impervious surface built within a typical year, in order to tailor the requirements to the sizes of new development in their municipalities.
The size categories in the Tentative Order differ from those in the precedential L.A. SUSMP Order.  The L.A. SUSMP contains more specific categories that are artifacts of a previous permit.  Projects included in the L.A. SUSMP are commercial developments of 100,000 ft2 or greater; 10 unit or more residential developments; 5000 ft2 or 25 space parking lots; single family homes on hillsides; and restaurants and automotive facilities of 5000 ft2 or greater.  However, L.A. SUSMP project sizes are being revised downward.  The new draft tentative order to reissue the L.A. permit includes one-acre sites by March 2003.  The current L.A. SUSMP project categories cover fewer new development projects than would be covered by those specified in our Tentative Order.
The Program has commented that the L.A. SUSMP categories are preferable to the currently proposed categories.  However, WaterKeepers has commented that the phasing approach represents a significant reduction of implementation of the requirements from previous drafts of the amendment, and the Group 2 projects should be included immediately upon implementation of this Tentative Order, particularly given the delay in updating Provision C 3.

Significant Redevelopment Definition

The proposed requirements apply to new development projects and to projects that meet the specifications for “significant redevelopment.”  The definition of significant redevelopment, which involves enough capital investment and physical change in an existing developed site so that stormwater treatment improvements would be a reasonable requirement, has been difficult to specify.  Co-permittees are concerned that urban redevelopment is not impeded by permit requirements.  We share the Co-permittees’ concern that redevelopment limited to simple maintenance of structures and pavement should not be included.  All parties are interested in ensuring that these requirements have at least a neutral or positive effect on the sprawl versus smart growth/urban infill dynamic.
The Program has commented that it prefers the L.A. SUSMP redevelopment definition, that we consider very similar to our own.  In addition, we anticipate revising the Tentative Order to clarify that strictly interior remodels are excluded.

Numeric Sizing Criteria – Volume and Flow

The Tentative Order includes several equivalent methods to determine the optimum volume or flow rate of stormwater to be treated by stormwater BMPs.  This volume or flow rate is used to design proper-sized treatment controls.  The volume or flow rate is calculated using local rainfall data and the runoff characteristics of an individual development site.  Numeric sizing methods are intended to assist in the design of stormwater treatment controls by answering the question:  “How much stormwater treatment capacity is enough?”  In so doing, they provide a level of predictability needed by the builders and engineers tasked to incorporate these controls into their projects.  The numeric sizing criteria do not appear to be controversial.  Throughout the stakeholder process, there has been very little comment focused on the numeric sizing criteria.
The sizing calculations are based on the concept of optimal treatment capacity.  With these methods, the capacity of the treatment devices is as large as it can be before additional capacity is more expensive than is reasonable.  The table and discussion in Attachment C describe this point in more detail. 

The approach in the Tentative Order does not specify use of a particular type of treatment control system or physical principle.  For example, the use of infiltration measures, detention basins, and/or grassy swales is not required.  Rather, the approach directs the appropriate design capacity or hydraulic sizing of whichever treatment control or controls are selected by a builder.  The builder then applies a sizing method from the appropriate category (e.g., volume-based for detention basins, flow-based for grassy swales, etc.) to the project.

The options will result in treatment of about 80-90% of average annual runoff from a site.  This volume has been determined based on analyses of rainfall patterns to maximize the amount of runoff treated while minimizing total cost per amount of runoff treated.
  Under the proposed criteria, 80-90% of average annual runoff is treated without the substantial increase in size and cost of treatment controls that would be necessary to treat the largest storms that comprise the remaining 10 – 20% of average runoff.

The American Society of Civil Engineers (ASCE) and the Water Environment Federation (WEF) have recommended a numerical BMP design standard for storm water.  Their recommended standard is derived from a mathematical equation to maximize treatment of runoff volume for water quality based on rainfall/runoff statistics and is economically sound (ASCE/WEF 1998).
  The standard is based on analyses of hourly rainfall data in cities across the United States, including San Francisco, and is reflected in the criteria listed in the proposed amendment.

In summary, the listed numerical criteria provide an important even playing field for those who will design and build these treatment systems.  These technical approaches have been calculated to provide the most treatment for the least cost.  
Operation and Maintenance

In order for the installed treatment systems to function adequately, appropriate long-term operation and maintenance must occur.  For some of the treatment approaches based on landscape elements, such as vegetated swales and detention basins, maintenance can be relatively simple.  For many of the measures that are more mechanical and exist in below ground vaults, inspection and maintenance can become more resource intensive.  Lack of timely maintenance of such measures may result in greater water quality impacts than if the measures were never installed.

The Co-permittees are reluctant to take on new municipal maintenance burdens.  However, in some instances, no private entity will be available to assume maintenance responsibility.  The language in the Tentative Order follows an approach very similar to that used in the L.A. SUSMP Order, with some improvements.  The approach for operation and maintenance assurance in the Tentative Order also gives the Co-permittees responsibility for an effective inspection program, checking a subset of installed systems each year, with follow up and enforcement, if necessary, to assure adequate results.  Such an approach is similar to that currently required for the construction and industrial/commercial components of the Program’s permit.

The Co-permittees have expressed reluctance to approach this issue using the L.A. SUSMP approach, which directs the creation of deed restrictions and CCRs in property transfers to require appropriate maintenance, because it may be difficult to apply these deed restriction on small, ministerial projects, which do not receive much city review.  The Tentative Order may be revised to exempt these smaller projects from the deed restriction requirement.
Economics of Implementing the Tentative Order’s Requirements


Among the greatest concerns stakeholders have about the Tentative Order is its potential costs.  However, source control, site design, and treatment control BMP requirements for new development offer a cost-effective strategy to reduce urban runoff pollutant loads to surface waters.  Studies on the economic impacts of watershed protection indicate that stormwater quality management has a positive or at least neutral economic effect while reducing stormwater pollutant impacts to the quality of surface waters.
  


Costs of implementation of the Tentative Order requirements are expected to fall in the range of 1 – 2% of overall project costs for new or significant redevelopment.  This percentage will vary depending on project type, site design constraints, and the extent to which the Tentative Order’s requirements are combined with other parts of a project, such as required landscaping.  A simplified example cost estimate is provided in Attachment D.

Innovative project designs that utilize site design and treatment control requirements to reduce other costs—for example, draining stormwater in surface swales rather than excavating for and building an underground storm drain system—may even have lower costs than a so-called “standard” development.  Village Homes, constructed in the mid-1970s in Davis, California, is an example of a single-family residential subdivision project that saved money by constructing surface swales and detention basins instead of underground storm drains.  Village Homes' use of those measures also resulted in improved flood control, higher property values, and increased quality of life as compared to similarly situated single-family subdivisions.

Some Co-permittees have asserted that the Tentative Order will lead to costs of as much as 10% of the new and redevelopment capital expense.  While staff does not agree that costs will be so high, part of this high cost estimate may be based on an interpretation of the interim limitation on changes to the runoff hydrograph from new development.  Staff anticipates modifying this limitation to conform to L.A. SUSMP in the Revised Tentative Order.  Please see the section below on limitations of hydrograph change. 
Stakeholders also assert that the Tentative Order could have a detrimental effect on downtown urban redevelopment projects, infill, low-cost housing, and “smart growth” initiatives.  However, as shown in the Davis, California, example above, and in much of the literature quoted in earlier sections of this Staff Report, the requirements of the Tentative Order are compatible with smart growth concepts and are likely to have positive effects on flood control and property values.
We recognize that Co-permittees may incur some additional staffing costs, depending on their current level of implementation of the existing performance standard.  Most will need to augment their existing development review processes, and there will be some initial guidance development and training costs.  Information provided in their Annual Reports shows that few Co-permittees consistently require new developments to implement storm water treatment BMPs, despite existing permit requirements.

Based on the results of the Survey of Southern California Stormwater Programs
, some permitted entities have used existing staff to fulfill requirements, while others have added staff.  The Tentative Order includes a measure to reduce cities’ potential need for additional staff to review project designs to ensure compliance with the amendment’s requirements.  Specifically, it allows “alternative certification” of compliance.  That is, rather than completing review in-house, cities may defer technical review to a third party, and accept a signed certification from an appropriately trained and licensed professional that a project design meets the established requirements.

The Co-permittees have asked that the “exemption or waiver based on impractibility” process, with compensatory mitigation, such as regional treatment facilities, be made more available than currently written at C 3 g.  For very difficult, high-density developments, with high cost of treatment, some additional waiver criteria may be appropriate, and may reduce some “worst case” costs.  
The revision of the Tentative Order with the addition of a waiver provision that allows off-site storm water treatment under certain specific conditions, should ease potential conflicts between the requirements of the Tentative Order and in-fill or redevelopment, and may also address some difficult cost issues.

Implementation Schedule

The Co-permittees comment that the amount of time allowed to implement requirements is too short in general, and does not recognize the many time consuming steps, including often lengthy internal review, public participation, CEQA, and other statutory processes that may be required to implement the Tentative Order requirements.  However, WaterKeepers comments that too much time will pass before implementation occurs.
More time is provided for implementation in this Tentative Order than in previous drafts, and nearly a year has transpired since the update of the new and redevelopment performance standard was first raised in the permit reissuance process.  While it appears that much of the concern about the need for a longer implementation schedule is related to the time needed to adopt ordinances to establish the agencies’ legal authority to implement the measures, much of that legal authority should already have been secured in ordinances adopted in response to their existing permit and performance standards.  Co-permittees certified as early as November 1996 that they have legal authority to implement new development control measures as part of their development plan review and approval processes.

The schedule in the Tentative Order allows more time for the tasks that are difficult to complete.  For example, a two-year period is provided to complete the Hydromodification Management Plan to minimize changes to the hydrograph of local creeks and rivers where erosion impacts can occur.  Three years is given to fully implement site design standards and guidance, and two years are allowed before the smaller projects defined under Group 2 are included under the broader requirements for Group 1.

The L.A. SUSMP Order allowed six months for any necessary ordinance modifications, with one additional month to implement requirements.  Our Tentative Order allows one year to implement similar requirements.  Los Angeles Regional Board staff reports that the municipalities did have adequate time to accomplish the required work.  Indeed, survey results provided with stakeholder comments describe that the City of Los Angeles, Los Angeles County, San Diego County and the City of San Diego did not require extra time to fulfill requirements
.  Los Angeles Co-permittees, who completed all necessary ordinance revisions in six months, did not require CEQA.  In many cases, unlike the Program Co-permittees, the Los Angeles Co-permittees had never previously established ordinances for broad implementation of their stormwater pollution control programs.


Many of the requirements in the Tentative Order are similar to requirements and performance standards based on the Program’s 1995 permit.  In addition to certifying that they have had adequate legal authority to implement new development control measures, the Co-permittees, to some extent, have also required developers of projects with significant stormwater pollution potential to mitigate impacts through proper site planning and design techniques and/or addition of permanent stormwater quality control measures.  The existing performance standard also states that Co-permittees will require developers of projects with permanent structural stormwater controls to provide for operation and maintenance of such controls.  It further requires annual training to planning, building, and public works staffs on planning procedures, design guidelines, and BMPs for stormwater pollution prevention.  While already required, this is a set of tasks that the Co-permittees comment will now take time and resources to accomplish, as these tasks apparently have not yet been fully implemented.


Regarding requests for additional time to study the impacts of development on local creeks and rivers, the large body of studies quoted in previous sections of this Staff Report provide adequate support that development has detrimental impacts on beneficial uses and water quality, and that the approach which is already a part of the Program’s Stormwater Management Plan and existing permit will reduce those impacts.  
Regarding requests for more time to comment on the Tentative Order, Board staff believes the stakeholder process, while not perfect, has been adequate.  The public dialogue concerning the new development provisions began in 1999 with the NPDES permit reapplication process.  A summary of the steps in the public process is included as Attachment E.

An option for consideration is extension by one year of the date when smaller Group 2 projects would be subject to the stricter requirements of Group 1, from the current July 15, 2003 until July 15, 2004.  In addition, we will clarify the language on which projects in the plan approval pipeline are subject to implementation.  We will also examine whether, upon adequate proof of need, extra time for CEQA review and adoption of ordinance enhancement should be added.
Limitation on Change in Runoff Peak Flow, and Duration of High Energy Flows 
Many comments were received on this provision, which limits changes in the peak rate and duration of high energy, scouring flows in runoff from new development.  Changes in the peak rate and duration of flows have been shown to cause erosion damage to streams.  The language initially used for this provision was not clear enough, and caused serious concern among the Co-permittees.

We currently anticipate revising the Tentative Order so that the interim standard of this provision is very similar to the L.A. SUSMP peak runoff discharge limitation, which is less stringent than the current language that requires no change in peak or duration of runoff after development. 
The present standard requires strict controls on increases to peak flows and durations for a certain range of storms for new and redevelopment projects, while a more comprehensive approach to appropriately deal with this impact of new development is required to be developed over two years.  This approach is termed the "Hydromodification Management Plan" (HMP) in the Tentative Order.  


The impacts of peak flow and duration increases have long been recognized.  This provision requires, in part, development of HMPs.  A significant advantage of developing these plans, as opposed to specifying a single countywide standard, is that municipalities can look at site- and creek-specific conditions to determine the flexibility in how much flows can change without significant impacts to their waterbodies.  In addition, the HMP process will determine where it makes sense to impose stormwater flow BMPs, because many creeks in the County have been so hardened by previous flood control work that significant changes due to upstream projects will have little or no impact on sediment erosion.  Staff believes there will be significant flexibility, which will be identified as the HMPs are developed.  Meanwhile, the interim approach will be revised to be more flexible.
Summary of Other Tentative Order Items


The tentative order includes a variety of measures intended to assist implementation of the amendment’s requirements by revising Co-permittees’ project planning and approval processes.  These measures include development of source control BMP guidance, revising general plans, ensuring that urban runoff water quality impacts are appropriately addressed in environmental review processes such as CEQA, and reviewing and revising local site design standards and guidance to help address urban runoff impacts.  

Some of these measures, such as the source control BMP guidance, have already been developed by Bay Area urban runoff programs.  Others will require a more detailed review of existing city policies.  The amendment includes guidance for each of these areas, to help direct the Co-permittees in completing them.  The guidance provides suggestions of areas to address and questions to consider when completing the reviews and revisions.  The guidance items listed in the tentative order (e.g., examples of particular source controls, questions that could be incorporated into a city’s environmental review process, etc.) are not required, but are strongly recommended as starting points for the review process.  Staff anticipates that the Co-permittees will be able to use work that has been completed by other Bay Area stormwater programs, and, further, that the Program may work together with other stormwater programs to address these issues.  This would help to reduce the amount of work needed to complete these reviews.

Summary and Conclusions
The Tentative Order is the result of many hours of discussion and consideration with Co-permittees and other interested parties, and is largely patterned on the Orders adopted in other regions of California, and guidance created with the Co-permittees’ involvement over the last two 5-year permit cycles.  Staff recognize that some careful revision of the Tentative Order will be necessary prior to final Board consideration, and we have attempted to present some recommendations and options for such revisions in this report.  Future generations will inherit the built environment we create today, including both its positive and negative aspects.  There is much we can do, working together, to reduce the impacts to our waters from necessary development.

ATTACHMENT A

Correspondence From Maryland, Florida And Washington States Regarding Their Implementation Of Numeric Design Criteria For Urban Stormwater Runoff

ATTACHMENT B

Comparison of Tentative Order to Other California Municipal Stormwater Permit Requirements

	
	SCVURPPP
	L.A. SUSMP, Long Beach, Ventura
	New L.A. permit
	San Diego County

	Approach
	Implement requirements
	Develop SUSMPs
	Implement requirements
	Develop SUSMPs

	Project Sizes
	Redevelopment: creation or addition of one acre (43,560 sq.ft.) or more impervious surface or redevelop-ment that encompasses one acre of impervious surface
	Redevelopment:  5000+ sq.ft. new impervious surface or 50% more impervious surface or making improvements to 50%+ of existing structure
	Redevelopment:  Same as L.A. SUSMP
	Redevelopment:  Same as L.A. SUSMP

	
	· Every new development that creates one acre impervious surface
	· 100,000+ sq.ft. industrial commercial development
· 100+ home subdivision
· 10-99 home subdivision
· auto service facilities
· retail gasoline outlets
· restaurants 5000+ sq.ft.
· parking lots 5000+ sq.ft. or 25+ spaces
· hillside single dwelling
	· 100,000+ sq.ft. industrial commercial development
· Any housing development 1+ acre in size
· auto facilities 5000+ sq.ft.
· retail gasoline 5000+ sq.ft. with 100+ avg. daily traffic
· restaurants 5000+ sq.ft.
· parking lots 5000+ sq.ft. with 25+ spaces
· hillside single dwelling 1+ acre in size
· environ'ly sensitive areas: 2500+ sq.ft OR 10% new impervious surface
	Total project size, impervious or not:

· 100,000+ sq.ft. industrial commercial development
· 100+ home subdivision
· 10-99 home subdivision
· auto service facilities
· retail gasoline outlets
· restaurants 5000+ sq.ft.
· parking lots 5000+ sq.ft. or 15+ spaces
· hillside devel. 5000+ sq.ft.
· environ'ly sensitive areas: 2500+ sq.ft OR 10% new impervious surface

	
	Streets, roads that create one acre impervious surface
	
	
	Streets, roads, etc, no sq.ft given

	
	Alternate size or 5000+ sq.ft. goes into effect July 2003
	
	One acre sites by March 2003 (coincides w/EPA Phase II rule)
	

	Numeric Sizing
	Volume and flow options
	L.A. SUSMP used volume only, left flow up to local agencies
	Volume and flow options
	Volume and flow options

	Design Basis
	
	Ventura & Long Beach gave volume and flow options
	
	


	
	SCVURPPP
	L.A. SUSMP, Long Beach, Ventura
	New L.A. permit
	San Diego County

	O&M requirements
	Require adequate O&M by public entity OR condition in sales agreement OR CCRs OR other legally enforceable agreement
	Developer must verify maintenance through appropriate means, such as legal agreements, CCRs, CEQA mitigation, &/or Conditional Use Permits
	Require adequate O&M by public entity OR condition in sales agreement OR CCRs OR other legally enforceable agreement
	Dischargers shall implement schedule of maintenance at all trt BMPs, include inspection & cleaning between May 1 & Sept 30 each year

	Peak Runoff Limitation
	Post-devel. peak & near-peak discharge rates & durations shall not exceed estimated pre-devel rates & durations where erosion or other adverse impacts could occur
	none
	Permittees establish numerical criteria to control post-development peak runoff rates in natural drainage systems to maintain or reduce pre- development peak discharge
	The SUSMP shall require BMPs that maintain pre-devel peak stormwater runoff rates and velocities (one of a list of things BMPs must do)

	
	Requires Hydromod Mngt Plan that ID's the applicable rainfall event & includes guidance to address impacts
	
	rates to prevent down-stream erosion.  Lists the drainages.
	

	
	Allows equiv. limitation protocol to address impacts thru other measures, such a land planning
	
	
	

	Schedule
	one yr to modify conditions of approval process; begin requiring treatment BMPs & begin O&M
	6 months to adopt any needed ordinances, then 30 days to implement them
	one yr to adopt Model SUSMPs; adopt local SUSMPs 180 days more; begin requiring trt BMPs upon adoption
	one yr to adopt Model SUSMPs; adopt local SUSMPs 180 days more; 

	
	CEQA – 20 months
	
	CEQA - one yr.
	

	
	2 yrs-submit HMP & begin limiting peak runoff 
	
	O&M - 180 days
	

	
	Revise Gen’l Plan – 4 yrs.
	
	Revise Gen'l Plan - one yr.
	

	
	22 mo.-add source control guidance (i.e. plumb swim pools to sewer) to project review processes
	
	
	

	
	3 yrs-add site design guidance (like Start @ Source) to project review processes
	
	
	


ATTACHMENT C
STORMWATER TREATMENT BEST MANAGEMENT PRACTICES

Numerical Sizing Criteria for Development Planning

Sample Calculations

Sample calculations for using the numerical sizing criteria under consideration by the Board were performed for a hypothetical commercial development.  The case examples illustrate that the three different numerical sizing criteria for calculating best management practice (BMP) sizing dimensions produce values that are within 10 - 15 percent of one another, when local rainfall data are used.

Requirement: capture of 85th percentile rainfall event 

Project: Light industrial warehouse/office with parking lot (assume the site is entirely impervious)

Project site size: 240,000 sq. ft = 5.51 acres

Treatment BMP:  48-hour Detention Basin:  Sample calculation demonstrates the water quality treatment volume required to size a detention basin using (a) the maximized water quality treatment volume method; (b) the 85th percentile rainfall event treatment volume for the site using local rainfall data; and (c) the 90 percent annual runoff volume capture method.

(a) Maximized Water Quality Treatment Method – WEF Manual of Practice #23 (Chap 5)

Maximized Detention Volume,
Po = a C P6
[WEF, p.175]


For 85th percentile event capture for 24 hours



Regression constant, a = 1.963


[WEF, Tbl 5.4, p.177] 



Mean Storm Depth, P6 = 0.64 in.


[WEF, Fig 5.3, p.176]

(Note: Local precipitation record can be used to calculate more accurate P6 for the site)



Runoff Coefficient, C = 0.9



[Dunne, p.300]



(Assume the entire site is paved)

· Po = 1.963 x 0.9 x 0.64 = 1.13 inch

· Required storage volume = Po x area of site

· = (1.13 in/12) x 240,000 sq. ft.

·   22,600 cu. ft.

Basin Size ~ 55’L x 40’W x 10.3’D 

(b) Using treatment volume from all events up to and including 1.1” rainfall (85% treatment based on local rainfall data)

Po = 1.1 in.

· Required storage volume = (1.1 in/12) x 240,000 sq. ft

· 22,000 cu. ft

Basin Size ~ 55’L x 40’W x 10’D

(c) California Stormwater Handbook

90 percent annual runoff volume capture for 40 hours   [Indus. Handbook, p. D1]

Unit basin storage volume = 0.060 ac-ft/ac

     [Indus. Handbook, p. D9]

· Required storage volume = Unit basin storage x area of site

· = 0.060 ac-ft/ac x 5.51 ac

· = 0.331 ac-ft

· = 14,400 cu. ft

Basin Size ~ 36’L x 40’W x 10’D

(Note:  This calculation was performed using available data from the Oakland Airport rather than the Palo Alto data used in example (b).  The Oakland data appears to significantly understate the need for storage, and this example demonstrates the importance of using local rainfall data in stormwater calculations).

References

Dunne, Thomas and Leopold, Luna B., Water in Environmental Planning, W.H. Freeman and Company, New York, 1978.

Lichten, Keith, Adapting Engineered Vegetated Swales to the San Francisco Bay Area’s Mediterranean Climate:  Law, Design, and Pollutant Removal Effectiveness, UCBerkeley, 1997.

Stormwater Quality Task Force, California Best Management Practice Handbook – Industrial Handbook, 1993.

Water Environment Federation (WEF), Urban Runoff Quality Management, WEF Manual of Practice No. 23, Joint Task of the WEF and ASCE, 1998.
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ATTACHMENT D

STORMWATER TREATMENT BEST MANAGEMENT PRACTICES

Numerical Sizing Criteria for Development Planning

BMP Cost Estimates

A cost estimate has been developed for post-construction BMPs for a commercial development project using the numerical sizing criteria under consideration by the Board.  The cost estimate calculations are based on cost estimates developed by the Los Angeles Regional Board Water Quality Control Board and City of Los Angeles staff.  Staff realizes costs in the Los Angeles Region will not be identical to those in the San Francisco Bay Region.  However, the cost estimates should be similar, providing adequate information for analysis at the planning level.  

The cost estimate is conservative and designed to maximize the cost of the BMP relative to overall project costs (see Note, below).  The estimate indicates that the capital and maintenance costs associated with a treatment BMP sized to meet the numerical sizing criteria are reasonable and amount to about 1.1 percent of the project cost.  The total cost of the project was estimated to be $6.5 million and includes the land acquisition for a 5.5 acre site, engineering and design, any clean-ups, construction, permits, etc.

A single estimate has been prepared for a 48-hour detention basin.  Because of the land area and excavation they require, detention basins are usually viewed as the most costly treatment control BMP in terms of up-front capital investment.  Other BMPs, such as vegetated swales or in-ground treatment controls, would be expected to have a lower capital cost.  The operation and maintenance costs for BMPs vary depending on BMP, and could be relatively higher or lower than those shown here.  For example, vegetated swales are usually placed into a site’s landscape area, and are often maintained as landscaping would be (e.g., regularly mowed).  Thus, while there is a cost that can be attributed to the swale, the presence of the swale does not necessarily incur an increased maintenance cost for the project compared to not having it there.

Note:  A land cost of $1.1 million per acre was used in this calculation.  This is an estimated land cost based on anecdotal discussions with local developers.  However, even a significantly increased land cost would not change the results of the calculation.  This is because BMP costs are calculated relative to the overall project costs.  If estimated land costs were to almost triple, for example, to $3 million per acre ($75 per square foot), the cost of the detention basin as a percentage of project costs would actually fall, to less than 1 percent.

The below example is simplified.  It likely understates project costs by estimating total project costs other than land (e.g., design, permitting, construction, local fees, etc.) at about $500,000.  “Other project costs” are likely significantly above that amount, perhaps by more than an order of magnitude (i.e., for a total of at least $5.5 million).  Detention basin costs have also been simplified.  For example, costs including planting, orifice design, etc., have not been included.  However, based on construction costs of $25,000 –50,000 per acre for constructed wetlands with similar features (excavation, planting, installed tide gates, etc.), the overall conclusion of the example remains the same—that BMP costs relative to overall project costs are around 1-2% or less.  In general, the example has been estimated conservatively to attempt to maximize the costs of the BMP as a percentage of the overall project costs.

Case Example 1 – 48-hour Detention Basin

Excavation and haul away - $22 per cubic yard




[1]

· Warehouse Project:  22,600 cubic foot = 837 cu. yd = $18,414

Land Cost - $25 per square foot (~$1.1 million per acre)



[2]

· Warehouse Project: 55’ x  40’ = 2200 sq. ft = $55,000

Maintenance cost – 1 clean out per year


Event mean TSS concentration for Commercial Area = 91 mg/L

[3]


Total rainfall volume captured by basin 
~ 85% of 13.2 in. per year








= (11.22 in./12) x 240,000 square feet








= 224,400 cubic feet of water








= 6,350,000 L

TSS collected = 80% (91 mg/L x 6,350,000) = 463 kg/yr 

If sediment density = 1.5 tons/ cu. yd, total TSS removed = 0.31 cu. yd/yr

· Clean Out Cost: 1 cu. yd / 3 years = $99/3 yrs = $33 / yr

Total Capital Cost = $73,414

Annual Maintenance = $ 33


About 1.1% of total project cost.

ATTACHMENT E

AMENDMENT OF THE NEW DEVELOPMENT PROVISION:

STAKEHOLDER PROCESS
1999-2000:  Discussions and submittals from Co-permittees regarding reissuance of the entire municipal storm water NPDES permit, including new development provisions as well as all other permit provisions

Oct. 13 - Nov. 13 2000:  Formal public comment period on the Tentative Order for the entire NPDES permit reissuance.  Comments were received from Co-permittees, environmental advocacy groups, and industry, and included comments on new development provisions.

Nov. 7, 2000:  Held a stakeholder meeting during the formal public comment period to discuss permit issues.  Significant comments remained on the new development provisions.

Dec. 13, 2000:  Held a stakeholder meeting on the new development provision only.  Regional Board staff and stakeholders agreed that the new development provision needed further work, while the remainder of the permit should be reissued.  Co-permittees gave their permission to reopen the storm water permit after its reissuance for purposes of adopting a revised new development provision.

Jan. 10, 2001:  Held a stakeholder meeting to discuss the new development provisions.  Regional Board staff considered comments from this and previous meetings to draft new language.

Feb. 21, 2001:  Santa Clara Basin municipal storm water NPDES permit is reissued.

Early May, 2001:  Draft new development provisions issued for discussion with stakeholders.

May 14, 2001:  Held a stakeholder meeting on the new development provisions.  Verbal comments from the meeting and written comments received after the meeting were used to make additional changes in the provisions.

May 18-June 18, 2001:  Formal public comment period for the Tentative Order containing the new development provisions.

June 5, 2001:  Held final stakeholder meeting on the new development provisions to discuss the changes made following the meeting in May.

Technical Concept


  Over a year, the largest volumes of runoff are produced by smaller storms


  Using the Tentative Order sizing criteria, BMPs would be sized, using local rainfall data, to treat these smaller, more frequent storms.  





  In Palo Alto, sizing a treatment BMP to treat an additional 10% of rainfall would increase the treatment storm size by 60%.





(





( Capturing and treating the ~1.1 inch storm treats ~85% of total annual rainfall in Palo Alto.
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� StormwaterStorm Water Phase II Report to Congress (USEPA 1995); Report to Congress on the Phase II StormwaterStorm Water Regulations (USEPA 1999); Coastal Zone Management Measures Guidance (USEPA 1993);


� Urban Drainage Criteria Manual (Denver Urban Drainage and Flood Control District 1999), vol. 3.


� Summaries of pollutant loading and impact data can be found in, for example, Fundamentals of Urban Runoff Management:  Technical and Institutional Issues, Horner et al. (1994), Terrene Institute, Washington, D.C.  


More detailed local and national data may be found in:  


Loads Assessment Summary Report, Alameda Cty. Urban Runoff Clean Water Program (1991), ACFCWD, Hayward;


Water Pollution Aspects of Street Surface Contaminants, USEPA (1972), Doc. No. EPA-R2-72-081;


Water Quality and Biological Effects of Urban Runoff on Coyote Creek, Phase I, USEPA (1980), Doc No. EPA-600/2-80-104; and,


Report to San Francisco District Corps of Engineers on determination of Urban Runoff Water Quality at Castro Valley Creek, Alameda County, California, November 1978-April 1979, Metcalf & Eddy Engineers (1979), Palo Alto.


� Examples of changes to hydrology include:  


Increased peak discharges compared to predevelopment levels;


Increased volume of storm water runoff with each storm compared to predevelopment levels;


Decreased travel time to reach a receiving water;


Increased frequency and severity of floods;


Reduced stream low flows due to reduced level of infiltration;


Increased runoff velocity during storms due to a combination of effects of higher discharge peaks, rapid time of concentration, and smoother hydraulic surfaces from channelization; and,


Decreased infiltration and diminished groundwater recharge.


� “Stormwater Strategies:  Community Responses to Runoff Pollution,” Natural Resources Defense Council (May 1999), National Storm waterWater BMP Database, ASCE/USEPA (revised 2000).  Projects recently permitted by the Board, including residential projects such as the Gale Ranch project in Contra Costa County and the Blue Rock Country Club in Alameda County, and commercial/industrial projects such as Catellus’ Pacific Commons project in Fremont and Pacific Shores in Redwood City, include such measures.


� “FINAL DRAFT -- Stormwater Management Manual for Western Washington, Volume I, Minimum Technical Requirements,” Washington State Department of Ecology (August 1999, as revised January 2001).


� “Stormwater Program Guidance Manual for the Puget Sound Basin,” Washington State Department of Ecology (July 1992) (Vol. 1, Appendix A).


� “Stormwater Quality Control Plans: An Information Guide,” Denver Department of Public Works (2000).


� Analysis of 13 years of daily rainfall data for Palo Alto and Livermore found that about 90% of average annual runoff-generating precipitation was in storms of 1.2 inches in depth or less.  On average, only about one storm per year was more than 1.2 inches in depth.  Thus, sizing controls to treat the largest storm events would result in a significant increase in cost without a concomitant increase in pollutant removal.  Adapting Engineered Vegetated Swales to the San Francisco Bay Area’s Mediterranean Climate:  Law, Design, and Pollutant Removal Effectiveness.  Master’s Thesis. Keith Lichten, University of California, Berkeley (1997). 


� In Urban Runoff Quality Management, WEF Manual of Practice No. 23, ASCE Manual and Report on Engineering Practice No. 87.  WEF, Alexandria, VA; ASCE, Reston, VA (1998).


� The Economics of Watershed Protection, Tom Schueler (1999), Center for Watershed Protection, Endicott, Maryland.  The article summarizes nationwide studies to support the statement that watershed planning and stormwater management provide positive economic benefits.  


Economic Benefits of Runoff Controls, USEPA (1995), Doc. No. EPA 841-S-95-002, discusses the economic benefits of including stormwater treatment wetlands and wet ponds in projects.


� Letter from Donald P. Freitas, Program Manager, Contra Costa Clean Water Program, to Loretta Barsamian, Executive Officer; Appendix A of the letter: Survey of Southern California Stormwater Programs, June 18, 2001.


� Letter from Donald P. Freitas, Program Manager, Contra Costa Clean Water Program, to Loretta Barsamian, Executive Officer; Appendix A: Survey of Southern California Stormwater Programs, June 18, 2001.
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Palo Alto:  Line represents analysis of 13 years of daily rainfall data from 1983-1996.
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Sheet1

		Historical Daily Rainstorm Data for Palo Alto, Livermore, and Berkeley																				National Climate Data Center/NOAA/NWS informations

		File started:  3/18/97

		STATION:				Berkeley								Livermore								Palo Alto

				Date		Rainfall		Monthly Total				Date		Rainfall		Monthly Total				Date		Rainfall		Monthly Total

												Oct-96				1.08				Oct-96				0.42

												Oct-96		t						Oct-96		0.22

												Oct-96		0.02						Oct-96		0.05

												Oct-96		0.02						Oct-96		0.15

												Oct-96		0.83						Sep-96				0

												Oct-96		0.2						Aug-96				0

												Oct-96		0.01						Jul-96				0

												Sep-96				0				Jun-96				0

												Aug-96				0				May-96				0.82

												Jul-96				0				5/16/96		0.78

												Jun-96				0				5/17/96		0.02

												May-96				1.05				5/18/96		0.02

												15-May		0.85						Apr-96				0.62

												5/16/96		0.53						4/1/96		0.02

												5/18/96		0.01						4/2/96		0.42

												5/21/96		0.05						4/16/96		0.12

												Apr-96				1.91				4/17/96		0.02

												4/1/96		0.85						4/18/96		0.02

												4/15/96		0.07						4/20/96		0.02

												4/16/96		0.27						Mar-96				2.02

												17-Apr		0.13						3/1/96		0.23

												18-Apr		0.56						3/4/96		0.15

												4/19/96		0.03						3/5/96		0.28

												Mar-96				2.34				3/11/96		0.01

												3/3/96		0.16						3/12/96		0.75

												3/4/96		0.69						3/13/96		0.45

												3/5/96		0.32						Feb-96				4.83

												3/11/96		0.01						2/1/96		0.14

												3/12/96		0.94						2/3/96		0.2

												3/22/96		T						2/4/96		0.48

												3/28/96		0.22						2/5/96		0.95

				Feb-95								Feb-96				4.1				2/16/96		0.36

												2/3/96		0.13						2/18/96		0.01

												2/4/96		0.76						2/19/96		0.45

												2/5/96		0.08						2/20/96		0.83

												2/15/96		0.42						2/21/96		0.45

												2/16/96		0.42						2/22/96		0.29

												2/18/96		0.06						2/23/96		0.01

												2/19/96		0.7						2/24/96		0.13

												2/20/96		0.24						2/25/96		0.15

												2/21/96		0.73						2/26/96		0.01

												2/22/96		0.13						2/27/96		0.19

												2/24/96		0.14						2/28/96		0.02

												2/25/96		0.01						2/29/96		0.16

												2/27/96		0.14						Jan-96				4.53

												2/28/96		0.01						1/16/96		0.41

												2/29/96		0.13						1/17/96		0.43

												Jan-96				5.17				1/19/96		0.6

												1/15/96		0.05						1/20/96		0.04

												1/16/96		1.1						1/21/96		0.46

												1/18/96		0.2						1/22/96		0.08

												1/19/96		0.18						1/24/96		0.08

												1/21/96		0.46						1/25/96		0.4

												1/24/96		0.15						1/27/96		0.7

												1/25/96		0.39						1/28/96		0.18

												1/27/96		1.66						1/30/96		0.01

												1/30/96		0.11						1/31/96		1.17

												1/31/96		0.87						Dec-95				4.85

												Dec-95				5.37				12/4/95		0.04

												12/2/95		T						12/7/95		0.01

												12/4/95		0.01						12/11/95		0.87

												12/7/95		T						12/12/95		1.92

												12/10/95		0.02						12/13/95		0.38

												12/11/95		1.57						12/14/95		0.02

												12/12/95		1.96						12/15/95		0.45

												12/13/95		0.09						12/16/95		0.29

												12/15/95		0.58						12/18/95		0.01

												12/18/95		0.28						12/19/95		0.1

												12/19/95		T						12/22/95		0.3

												22-Dec		0.62						12/23/95		0.01

												12/28/95		0.02						12/30/95		0.45

												12/29/95		0.15						Nov-95				0.03

												12/30/95		0.07						11/1/95		0.03

												Nov-95				0.01				Oct-95				0

												1-Nov		0.01						Sep-95				0

												Oct-95				0				Aug-95				0

												Sep-95				0				Jul-95				0

												Aug-95				0				Jun-95				1.04

												Jul-95				0				6/14/95		0.15

												Jun-95				0.7				6/15/95		0.07

												6/14/95		0.1						6/16/95		0.82

												6/15/95		T						May-95				0.92

												6/16/95		0.6						5/1/95		0.21

												May-95				0.96				5/2/95		0.01

												5/1/95		0.21						2/9/95		0.03

												5/2/95		0.02						5/12/95		0.03

												5/10/95		0.03						5/13/95		0.31

												5/13/95		0.11						5/14/95		0.32

												5/14/95		0.28						5/15/95		0.01

												5/15/95		0.16						Apr-95				0.88

												5/16/95		0.18						4/8/95		0.05

												Apr-95				1.02				4/9/95		0.03

												4/7/95		0.11						4/13/95		0.08

												4/8/95		0.07						4/16/95		0.35

												4/13/95		0.07						4/18/95		0.14

												4/15/95		0.26						4/20/95		0.03

												4/16/95		0.01						4/27/95		0.02

												17-Apr		0.01						4/28/95		0.02

												4/18/95		0.1						4/29/95		0.12

												4/20/95		0.08						4/30/95		0.04

												4/27/95		0.12						Mar-95				7.34

												4/28/95		0.06						3/1/95		0.15

												4/29/95		0.08						3/2/95		0.53

												4/30/95		0.05						3/3/95		0.38

												Mar-95				6.66				3/5/95		0.22

												3/1/95		0.05						3/9/95		0.7

												3/2/95		0.33						3/10/95		1.4

												3/3/95		0.38						3/11/95		1.12

												3/4/95		0.04						3/12/95		0.07

												3/5/95		0.08						3/14/95		0.03

												3/8/95		0.04						3/15/95		0.15

												3/9/95		0.79						3/18/95		0.07

												3/10/95		1.06						3/19/95		0.02

												3/11/95		0.33						3/21/95		1.13

												3/12/95		0.04						3/22/95		0.41

												3/13/95		0.12						3/23/95		0.89

												3/14/95		0.02						3/24/95		0.07

												3/15/95		0.08						Feb-95				0.42

												3/18/95		0.1						2/8/95		0.16

												3/19/95		T						2/9/95		0.18

												3/20/95		0.72						2/14/95		0.08

												3/21/95		0.37						Jan-95				7.91

												3/22/95		1.18						1/1/95		0.15

												3/23/95		0.92						1/3/95		0.45

												3/24/95		0.01						1/4/95		0.03

				Feb-95				0.21				Feb-95				0.33				1/5/95		0.3

				2/7/95		0.05						2/7/95		T						1/6/95		0.17

				2/8/95		0.08						2/8/95		0.04						1/7/95		0.74

				2/9/95		T						2/13/95		0.1						1/8/95		0.25

				2/28/95		0.08						2/14/95		0.07						1/9/95		0.23

				Jan-95				10.37				2/23/95		T						10-Jan		2.02

				1/1/95		0.13						2/24/95		T						1/11/95		0.39

				1/2/95		0.35						2/28/95		0.12						1/12/95		0.15

				1/3/95		0.2						Jan-95				6.64				1/13/95		0.06

				1/4/95		0.55						1/1/95		0.08						1/14/95		0.06

				1/5/95		0.16						1/3/95		0.57						1/15/95		0.34

				1/6/95		0.23						1/4/95		0.15						1/16/95		0.17

				1/7/95		0.46						1/5/95		0.2						1/17/95		0.1

				1/8/95		0.82						1/6/95		0.12						1/18/95		0.01

				1/9/95		1.71						1/7/95		0.45						1/21/95		0.36

				1/10/95		0.73						1/8/95		0.01						1/22/95		0.15

				1/11/95		0.14						1/9/95		0.06						1/23/95		0.22

				1/12/95		0.3						1/10/95		2.29						1/24/95		0.2

				1/13/95		0.31						1/12/95		0.15						1/25/95		0.24

				1/14/95		0.32						1/13/95		0.02						26-Jan		0.03

				1/15/95		0.18						1/14/95		0.34						1/27/95		0.47

				1/16/95		T						1/15/95		0.27						1/28/95		0.25

				1/20/95		0.51						1/16/95		0.15						1/29/95		0.25

				1/21/95		0.11						1/17/95		0.03						1/30/95		0.07

				1/22/95		0.37						1/21/95		0.18						1/31/95		0.05

				1/23/95		0.12						1/22/95		0.21						Dec-94				1.71

				1/24/95		0.23						1/23/95		0.23						12/2/94		0.02

				1/26/95		0.78						1/24/95		0.47						12/4/94		0.06

				1/27/95		1.31						1/25/95		0.04						12/6/94		0.01

				1/28/95		T						1/26/95		0.03						12/11/94		0.05

				1/30/95		0.35						1/27/95		0.43						12/12/94		0.28

				Dec-94				3.58				1/28/95		0.01						12/13/94		0.47

				12/2/94		0.03						1/30/95		0.15						12/14/94		0.05

				12/3/94		0.95						1/31/95		T						12/15/94		0.18

				12/4/94		0.4						Dec-94				1.36				12/18/94		0.02

				12/6/94		0.02						12/2/94		0.02						12/22/94		T

				12/10/94		0.09						12/3/94		0.04						12/24/94		0.2

				12/11/94		0.39						12/4/94		0.06						12/25/94		0.01

				12/12/94		0.75						12/6/94		T						12/28/94		0.16

				12/13/94		0.02						12/12/94		0.32						12/31/94		0.2

				12/14/94		0.29						12/13/94		0.22						Nov-94				3.08

				12/18/94		0.03						12/14/94		0.49						11/5/94		0.22

				12/24/94		0.26						12/15/94		T						11/6/94		0.7

				12/27/94		0.19						12/24/94		0.12						11/7/94		0.54

				12/31/94		0.16						12/28/94		0.07						11/8/94		0.01

				Nov-94				8.65				12/31/94		0.02						11/10/94		0.5

				11/1/94		0.02						Nov-94				M				11/13/94		0.02

				11/2/94		0.03						Oct-94				0.58				11/17/94		0.54

				11/5/94		3.89						10/4/94		T						11/18/94		0.03

				11/6/94		1.5						10/5/94		0.55						11/21/94		T

				11/7/94		0.01						10/24/94		0.03						11/25/94		0.37

				11/9/94		0.79						Sep-94				0				11/26/94		0.04

				11/15/94		0.95						9/23/94		T						11/27/94		0.01

				11/17/94		0.16						9/28/94		T						11/28/94		0.1

				11/20/94		T						Aug-94				0				Oct-94				0.3

				11/24/94		0.21						Jul-94				0				10/5/94		0.3

				11/25/94		0.87						7/22/94		T						Sep-94				0.02

				11/26/94		0.11						Jun-94				0.04				9/21/94		0.01

				11/27/94		0.11						6/6/94		0.04						9/22/94		0.01

				Oct-94				0.42				May-94				1.78				Aug-94				0

				10/4/94		0.42						5/6/94		0.46						Jul-94				0

				10/5/94		T						5/7/94		0.71						Jun-94				0.02

				Sep-94				0				5/15/94		0.05						6/6/94		0.02

				Aug-94				0				5/17/94		0.54						May-94				1.4

				Jul-94				0				5/19/94		0.01						5/7/94		1.02

				Jun-94				0				5/20/94		0.01						5/8/94		0.06

				May-94				1.63				Apr-94				1.2				5/15/94		0.01

				5/4/94		0.03						4/8/94		T						5/17/94		0.3

				5/6/94		0.88						4/9/94		0.33						5/18/94		0.01

				5/7/94		0.57						4/23/94		0.22						Apr-94				1.31

				5/15/94		0.02						4/24/94		0.05						4/9/94		0.55

				5/16/94		0.05						4/25/94		0.6						4/24/94		0.2

				5/17/94		0.08						Mar-94				0.15				4/25/94		0.24

				Apr-94				1.87				3/5/94		0.02						4/26/94		0.32

				4/8/94		0.55						3/25/94		0.13						Mar-94				0.39

				4/9/94		0.02						Feb-94				3.33				3/11/94		T

				4/23/94		0.59						Feb-94		0.21						3/21/94		T

				4/24/94		0.12						Feb-94		0.44						3/22/94		T

				4/25/94		0.59						Feb-94		0.29						3/23/94		0.04

				Mar-94				0.23				Feb-94		0.13						3/25/94		0.35

				3/5/94		0.03						Feb-94		0.74						Feb-94				3.17

				3/24/94		0.14						Feb-94		0.33						Feb-94		0.01

				3/25/94		0.06						Feb-94		0.53						Feb-94		0.4

				Feb-94				4.93				Feb-94		0.34						Feb-94		0.39

						1.26						Feb-94		0.07						Feb-94		0.08

						0.18						Feb-94		0.25						Feb-94		0.53

						0.08						Jan-94				0.94				Feb-94		0.32

						0.11						Jan-94		0.05						Feb-94		0.19

						0.04						Jan-94		0.03						Feb-94		0.68

						0.87						Jan-94		0.02						Feb-94		0.19

						0.43						Jan-94		0.01						Feb-94		0.16

						1.11						Jan-94		T						Feb-94		0.13

						0.1						Jan-94		0.33						Feb-94		0.09

						0.54						Jan-94		0.3						Jan-94				1.87

						0.17						Jan-94		0.15						Jan-94		0.05

						0.04						Jan-94		0.02						Jan-94		0.01

				Jan-94				2.44				Jan-94		0.03						Jan-94		0.32

						0.08						Dec-93				1.81				Jan-94		0.66

						0.07						Dec-93		0.02						Jan-94		0.25

						0.21						Dec-93		0.63						Jan-94		0.38

						0.36						Dec-93		0.64						Jan-94		0.2

						1.1						Dec-93		0.41						Dec-93				2.13

						0.57						Dec-93		0.05						Dec-93		0.02

						0.05						Dec-93		T						Dec-93		0.72

				Dec-93				3.38				Dec-93		0.06						Dec-93		0.01

						0.02						Nov-93				0.23				Dec-93		0.25

						0.95						Nov-93		0.76						Dec-93		0.48

						0.11						Nov-93		T						Dec-93		0.53

						0.01						Nov-93		0.07						Dec-93		0.02

						0.95						Nov-93		0.53						Dec-93		0.1

						0.9						Nov-93		0.31						Nov-93				1.95

						0.41						Nov-93		0.1						Nov-93		0.83

						0.03						Oct-93				0.57				Nov-93		0.01

				Nov-93				no data				Oct-93		T						Nov-93		0.06

												Oct-93		0.29						Nov-93		0.65

												Oct-93		T						Nov-93		0.4

												Oct-93		T						Oct-93				0.34

												Oct-93		0.28						Oct-93		0.01

												Oct-93		T						Oct-93		0.02

												Sep-93				0				Oct-93		0.25

												Sep-93		T						Oct-93		T

												Aug-93				0				Oct-93		0.06

												Jul-93				0				Sep-93				0

												Jun-93				0				Aug-93				0 (M)

												May-93				0.3				Jul-93				0

												May-93		T						Jun-93				0

												May-93		0.22						May-93				0.15

												May-93		0.08						May-93		0.13

												May-93		T						May-93		0.02

												Apr-93				0.63				May-93		T

												Apr-93		0.2						Apr-93				0.51

												Apr-93		0.02						Apr-93		0.2

												Apr-93		0.04						Apr-93		0.01

												Apr-93		t						Apr-93		t

												Apr-93		0.27						Apr-93		t

												Apr-93		0.07						Apr-93		0.06

												Apr-93		0.03						Apr-93		0.24

												Mar-93				2.91				Apr-93		t

												Mar-93		t						Mar-93				2.46

												Mar-93		0.01						Mar-93		0.08

												Mar-93		t						Mar-93		t

												Mar-93		0.02						Mar-93		0.03

												Mar-93		0.34						Mar-93		0.25

												Mar-93		0.04						Mar-93		0.03

												Mar-93		0.49						Mar-93		0.01

												Mar-93		0.48						Mar-93		t

												Mar-93		0.05						Mar-93		0.69

												Mar-93		1.15						Mar-93		0.98

												Mar-93		0.31						Mar-93		t

												Mar-93		0.02						Mar-93		0.39

												Feb-93				4.53				Mar-93		t

												Feb-93		t						Feb-93				4.92

												Feb-93		0.03						Feb-93		t

												Feb-93		0.02						Feb-93		0.02

												Feb-93		1.27						Feb-93		0.24

												Feb-93		0.32						Feb-93		0.18

												Feb-93		0.15						Feb-93		0.09

												Feb-93		0.04						Feb-93		0.14

												Feb-93		0.19						Feb-93		t

												Feb-93		0.69						Feb-93		0.06

												Feb-93		0.53						Feb-93		0.28

												Feb-93		0.06						Feb-93		1.5

												Feb-93		0.05						Feb-93		0.66

												Feb-93		0.49						Feb-93		0.09

												Feb-93		0.11						Feb-93		0.02

												Feb-93		0.58						Feb-93		0.4

												Jan-93				6.41				Feb-93		0.13

												Jan-93		1.02						Feb-93		1.11

												Jan-93		t						Feb-93		t

												Jan-93		0.31						Jan-93				6.57

												Jan-93		1.07						Jan-93		0.65

												Jan-93		0.12						Jan-93		0.29

												Jan-93		0.09						Jan-93		0.28

												Jan-93		0.01						Jan-93		0.58

												Jan-93		0.23						Jan-93		0.45

												Jan-93		1.34						Jan-93		0.05

												Jan-93		0.24						Jan-93		0.07

												Jan-93		0.08						Jan-93		0.18

												Jan-93		0.15						Jan-93		1.49

												Jan-93		0.47						Jan-93		0.53

												Jan-93		0.16						Jan-93		0.06

												Jan-93		0.02						Jan-93		0.15

												Jan-93		0.46						Jan-93		0.27

												Jan-93		0.19						Jan-93		0.87

												Jan-93		0.45						Jan-93		0.07

												Dec-92				4.79				Jan-93		0.02

												Dec-92		0.23						Jan-93		0.29

												Dec-92		0.29						Jan-93		0.27

												Dec-92		0.72						Dec-92				4.85

												Dec-92		0.32						Dec-92		0.4

												Dec-92		0.03						Dec-92		t

												Dec-92		0.55						Dec-92		0.5

												Dec-92		0.37						Dec-92		0.8

												Dec-92		0.36						Dec-92		0.03

												Dec-92		0.28						Dec-92		0.2

												Dec-92		0.75						Dec-92		0.11

												Dec-92		0.68						Dec-92		0.64

												Dec-92		0.21						Dec-92		0.13

												Nov-92				0.15				Dec-92		0.09

												Nov-92		t						Dec-92		0.26

												Nov-92		t						Dec-92		0.27

												Nov-92		0.11						Dec-92		0.82

												Nov-92		0.04						Dec-92		0.6

												Oct-92				0.9				Nov-92				0.1

												Oct-92		0.18						Nov-92		0.01

												Oct-92		t						Nov-92		0.04

												Oct-92		t						Nov-92		0.05

												Oct-92		0.57						Oct-92				1.03

												Oct-92		0.15						Oct-92		0.02

												Sep-92				0				Oct-92		0.11

												Aug-92				0				Oct-92		0.9

												Jul-92				0				Oct-92		t

												Jun-92				0.09				Sep-92				0

												Jun-92		t						Aug-92				0.1

												Jun-92		0.09						Aug-92		0.1

												May-92				0				Jul-92				0

												Apr-92				0.43				Jun-92				0.04

												Apr-92		0.43						Jun-92		t

												Apr-92		t						Jun-92		0.04

												Mar-92				1.97				May-92				0

												Mar-92		0.01						Apr-92				0.13

												Mar-92		0.3						Apr-92		0.04

												Mar-92		t						Apr-92		0.09

												Mar-92		0.36						Mar-92				2.9

												Mar-92		0.52						Mar-92		0.05

												Mar-92		0.05						Mar-92		0.25

												Mar-92		0.02						Mar-92		0.01

												Mar-92		0.13						Mar-92		0.11

												Mar-92		t						Mar-92		0.78

												Mar-92		0.32						Mar-92		0.12

												Mar-92		0.2						Mar-92		t

												Mar-92		0.02						Mar-92		0.05

												Mar-92		0.01						Mar-92		0.12

												Mar-92		0.03						Mar-92		0.07

												Feb-92				4.61				Mar-92		0.07

												Feb-92		0.2						Mar-92		0.2

												Feb-92		t						Mar-92		0.29

												Feb-92		0.3						Mar-92		0.76

												Feb-92		0.14						Mar-92		0.02

												Feb-92		0.03						Mar-92		t

												Feb-92		t						Feb-92				5.11

												Feb-92		0.44						Feb-92		0.28

												Feb-92		0.69						Feb-92		t

												Feb-92		0.85						Feb-92		0.06

												Feb-92		0.04						Feb-92		0.2

												Feb-92		0.58						Feb-92		0.02

												Feb-92		0.71						Feb-92		0.31

												Feb-92		0.3						Feb-92		0.62

												Feb-92		0.1						Feb-92		1.83

												Feb-92		0.09						Feb-92		0.3

												Feb-92		0.05						Feb-92		0.02

												Feb-92		0.07						Feb-92		0.92

												Feb-92		0.02						Feb-92		0.26

												Feb-92		t						Feb-92		0.09

												Jan-92				1.39				Feb-92		0.02

												Jan-92		0.87						Feb-92		0.04

												Jan-92		0.16						Feb-92		0.11

												Jan-92		0.55						Feb-92		0.03

												Jan-92		0.03						Feb-92		t

												Jan-92		0.18						Jan-92				1.54

												Dec-91				1.19				Jan-92		0.61

												Dec-91		0.09						Jan-92		0.4

												Dec-91		0.03						Jan-92		0.3

												Dec-91		0.11						Jan-92		0.04

												Dec-91		0.2						Jan-92		0.19

												Dec-91		0.16						Dec-91				2.11

												Dec-91		0.6						Dec-91		0.02

												Nov-91				0.31				Dec-91		0.02

												Nov-91		t						Dec-91		0.51

												Nov-91		0.19						Dec-91		1.39

												Nov-91		0.12						Dec-91		0.17

												Nov-91		t						Nov-91				0.55

												Nov-91		t						Nov-91		0.18

												Oct-91				1.65				Nov-91		0.37

												Oct-91		t						Nov-91		t

												Oct-91		1.65						Oct-91				1.03

												Oct-91		t						Oct-91		0.07

												Sep-91				0.04				Oct-91		0.88

												Sep-91		0.04						Oct-91		0.08

												Aug-91				0.21				Oct-91		t

												Aug-91		t						Sep-91				0.06

												Aug-91		0.03						Sep-91		0.06

												Aug-91		0.18						Aug-91				0.12

												Jul-91				0				Aug-91		0.12

												Jun-91				0.08				Aug-91		t

												Jun-91		0.01						Jul-91				0

												Jun-91		0.07						Jun-91				M (0)

												Jun-91		t						May-91				0.13

												May-91				0.35				May-91		0.05

												May-91		0.18						May-91		t

												May-91		t						May-91		0.08

												May-91		0.12						Apr-91				0.3

												May-91		0.02						Apr-91		t

												May-91		0.01						Apr-91		0.2

												May-91		0.02						Apr-91		0.1

												Apr-91				0.34				Apr-91		t

												Apr-91		0.18						Mar-91				5.6

												Apr-91		0.09						Mar-91		0.1

												Apr-91		t						Mar-91		0.5

												Apr-91		0.02						Mar-91		1.03

												Apr-91		0.05						Mar-91		0.15

												Mar-91				5.87				Mar-91		0.3

												Mar-91		1.01						Mar-91		0.3

												Mar-91		0.04						Mar-91		0.09

												Mar-91		0.57						Mar-91		0.4

												Mar-91		0.56						Mar-91		0.22

												Mar-91		0.01						Mar-91		0.3

												Mar-91		0.42						Mar-91		0.28

												Mar-91		0.03						Mar-91		0.03

												Mar-91		0.41						Mar-91		0.47

												Mar-91		0.03						Mar-91		0.78

												Mar-91		0.08						Mar-91		0.45

												Mar-91		0.05						Mar-91		0.2

												Mar-91		0.45						Feb-91				2.38

												Mar-91		0.36						Feb-91		0.1

												Mar-91		1.3						Feb-91		0.11

												Mar-91		0.12						Feb-91		1.27

												Mar-91		0.43						Feb-91		t

												Feb-91				2.2				Feb-91		0.9

												Feb-91		0.2						Jan-91				0.28

												Feb-91		0.14						Jan-91		0.01

												Feb-91		1.2						Jan-91		0.25

												Feb-91		0.28						Jan-91		0.01

												Feb-91		0.38						Jan-91		0.01

												Jan-91				0.31				Dec-90				3.31

												Jan-91		0.02						Dec-90		t

												Jan-91		0.26						Dec-90		0.8

												Jan-91		t						Dec-90		0.51

												Jan-91		0.01						Dec-90		0.65

												Jan-91		0.02						Dec-90		0.15

												Dec-90				1.45				Dec-90		0.6

												Dec-90		0.19						Dec-90		0.6

												Dec-90		0.64						Nov-90				0.17

												Dec-90		0.39						Nov-90		0.01

												Dec-90		0.16						Nov-90		t

												Dec-90		0.07						Nov-90		0.01

												Nov-90				0.39				Nov-90		0.03

												Nov-90		0.03						Nov-90		0.12

												Nov-90		t						Oct-90				0.1

												Nov-90		0.05						Oct-90		0.1

												Nov-90		0.3						Sep-90				0.14

												Nov-90		0.01						Sep-90		0.13

												Oct-90				0.08				Sep-90		0.01

												Oct-90		t						Sep-90		t

												Oct-90		0.02						Aug-90				0

												Oct-90		0.06						Jul-90				0.05

												Sep-90				0.06				Jul-90		0.05

												Sep-90		0.06						Jun-90				M (0)

												Aug-90				0				May-90				M!!!!!!

												Aug-90		t						Apr-90				0.13

												Jul-90				0.02				Apr-90		0.13

												Jul-90		t						Apr-90		t

												Jul-90		0.02						Mar-90				0.75

												Jun-90				0				Mar-90		0.12

												Jun-90		t						Mar-90		0.27

												May-90				1.78				Mar-90		0.14

												May-90		0.03						Mar-90		0.05

												May-90		0.04						Mar-90		0.16

												May-90		0.35						Mar-90		0.01

												May-90		0.01						Feb-90				1.91

												May-90		0.4						Feb-90		0.13

												May-90		0.82						Feb-90		0.38

												May-90		0.02						Feb-90		0.1

												May-90		0.11						Feb-90		0.17

												Apr-90				0.37				Feb-90		0.77

												Apr-90		t						Feb-90		0.36

												Apr-90		0.02						Jan-90				1.5

												Apr-90		0.09						Jan-90		0.3

												Apr-90		0.01						Jan-90		0.01

												Apr-90		t						Jan-90		t

												Apr-90		0.25						Jan-90		0.02

												Mar-90				0.87				Jan-90		0.44

												Mar-90		0.37						Jan-90		0.38

												Mar-90		0.01						Jan-90		0.04

												Mar-90		0.24						Jan-90		0.12

												Mar-90		t						Jan-90		0.02

												Mar-90		0.12						Jan-90		0.15

												Mar-90		0.13						Jan-90		0.02

												Mar-90		t						Dec-89				0.01

												Feb-90				2.46				Dec-89		0.01

												Feb-90		0.2						Nov-89				0.86

												Feb-90		0.32						Nov-89		t

												Feb-90		0.29						Nov-89		0.86

												Feb-90		0.15						Oct-89				1.21

												Feb-90		t						Oct-89		0.01

												Feb-90		1.18						Oct-89		0.26

												Feb-90		0.3						Oct-89		0.34

												Feb-90		0.02						Oct-89		0.49

												Jan-90				1.54				Oct-89		0.11

												Jan-90		0.36						Oct-89		t

												Jan-90		0.03						Sep-89				0.58

												Jan-90		0.08						Sep-89		0.02

												Jan-90		0.54						Sep-89		0.38

												Jan-90		0.08						Sep-89		0.11

												Jan-90		0.05						Sep-89		0.01

												Jan-90		0.2						Sep-89		0.06

												Jan-90		t						Aug-89				0.03

												Jan-90		0.2						Aug-89		0.03

												Dec-89				0.1				Aug-89		t

												Dec-89		t						Aug-89		t

												Dec-89		0.1						Jul-89				0

												Nov-89				1.02				Jun-89				0

												Nov-89		0.12						May-89				0.08

												Nov-89		0.47						May-89		0.08

												Nov-89		0.43						Apr-89				0.79

												Oct-89				1.13				Apr-89		0.06

												Oct-89		0.02						Apr-89		0.03

												Oct-89		1						Apr-89		0.06

												Oct-89		0.04						Apr-89		0.19

												Oct-89		0.05						Apr-89		0.45

												Oct-89		0.02						Apr-89		t

												Sep-89				1.33				Mar-89				2.73

												Sep-89		0.53						Mar-89		0.44

												Sep-89		0.05						Mar-89		0.03

												Sep-89		0.3						Mar-89		0.02

												Aug-89				0				Mar-89		0.09

												Aug-89		t						Mar-89		0.03

												Jul-89				0				Mar-89		0.07

												Jun-89				0.1				Mar-89		0.15

												Jun-89		0.1						Mar-89		0.07

												May-89				0.08				Mar-89		0.45

												May-89		t						Mar-89		0.14

												May-89		0.08						Mar-89		0.4

												Apr-89				0.88				Mar-89		0.05

												Apr-89		0.01						Mar-89		t

												Apr-89		t						Mar-89		0.33

												Apr-89		0.03						Mar-89		0.13

												Apr-89		0.2						Mar-89		0.28

												Apr-89		0.11						Mar-89		0.05

												Apr-89		0.27						Feb-89				1.01

												Apr-89		0.26						Feb-89		0.01

												Mar-89				2.94				Feb-89		0.12

												Mar-89		0.03						Feb-89		0.3

												Mar-89		0.31						Feb-89		0.51

												Mar-89		0.04						Feb-89		0.03

												Mar-89		0.17						Feb-89		0.01

												Mar-89		0.14						Feb-89		t

												Mar-89		0.12						Feb-89		0.03

												Mar-89		0.22						Jan-89				1.13

												Mar-89		t						Jan-89		0.35

												Mar-89		0.11						Jan-89		0.02

												Mar-89		0.35						Jan-89		0.12

												Mar-89		0.16						Jan-89		0.02

												Mar-89		0.58						Jan-89		t

												Mar-89		0.27						Jan-89		0.55

												Mar-89		0.02						Jan-89		0.07

												Mar-89		t						Dec-88				3.05

												Mar-89		0.11						Dec-88		T

												Mar-89		0.31						Dec-88		0.08

												Feb-89				0.95				Dec-88		0.87

												Feb-89		0.03						Dec-88		0.35

												Feb-89		0.01						Dec-88		0.35

												Feb-89		0.41						Dec-88		0.59

												Feb-89		0.08						Dec-88		0.13

												Feb-89		0.01						Dec-88		0.01

												Feb-89		0.22						Dec-88		0.32

												Feb-89		0.18						Dec-88		0.35

												Feb-89		0.01						Nov-88				1.42

												Feb-89		t						Nov-88		0.05

												Jan-89				0.81				Nov-88		0.03

												Jan-89		0.42						Nov-88		0.01

												Jan-89		0.06						Nov-88		0.01

												Jan-89		t						Nov-88		0.33

												Jan-89		0.02						Nov-88		0.02

												Jan-89		0.04						Nov-88		0.01

												Jan-89		0.27						Nov-88		0.13

												Dec-88				2.03				Nov-88		0.02

												Dec-88		t						Nov-88		0.6

												Dec-88		0.18						Nov-88		0.05

												Dec-88		0.29						Nov-88		0.16

												Dec-88		0.25						Oct-88				0.2

												Dec-88		0.56						Oct-88		0.2

												Dec-88		0.41						Sep-88				0

												Dec-88		0.11						Aug-88				0

												Dec-88		0.08						Jul-88				0

												Dec-88		0.04						Jun-88				0.07

												Dec-88		0.05						Jun-88		0.07

												Dec-88		0.06						Jun-88		T

												Nov-88				1.92				Jun-88		T

												Nov-88		0.02						May-88				0.42

												Nov-88		0.02						May-88		0.03

												Nov-88		0.03						May-88		0.1

												Nov-88		0.07						May-88		0.04

												Nov-88		0.04						May-88		0.25

												Nov-88		0.18						Apr-88				1.17

												Nov-88		0.11						Apr-88		T

												Nov-88		0.15						Apr-88		0.09

												Nov-88		t						Apr-88		0.48

												Nov-88		0.88						Apr-88		T

												Nov-88		0.28						Apr-88		0.12

												Nov-88		0.14						Apr-88		0.22

												Oct-88				0.01				Apr-88		0.12

												Oct-88		0.01						Apr-88		T

												Sep-88				0				Apr-88		0.14

												Aug-88				0				Apr-88		T

												Aug-88		t						Mar-88				0.05

												Jul-88				0				Mar-88		0.03

												Jun-88				0.1				Mar-88		0.02

												Jun-88		0.1						Feb-88				0.31

												May-88				0.45				Feb-88		T

												May-88		0.01						Feb-88		0.01

												May-88		t						Feb-88		0.01

												May-88		0.01						Feb-88		0.02

												May-88		0.16						Feb-88		0.23

												May-88		t						Feb-88		0.04

												May-88		0.18						Jan-88				2.88

												May-88		t						Jan-88		0.07

												May-88		0.09						Jan-88		0.21

												Apr-88				1.15				Jan-88		0.06

												Apr-88		0.11						Jan-88		0.04

												Apr-88		0.24						Jan-88		T

												Apr-88		0.11						Jan-88		0.02

												Apr-88		0.13						Jan-88		0.02

												Apr-88		0.27						Jan-88		0.02

												Apr-88		0.15						Jan-88		0.07

												Apr-88		0.1						Jan-88		0.4

												Apr-88		t						Jan-88		0.02

												Apr-88		0.04						Jan-88		1.56

												Mar-88				0.26				Jan-88		0.25

												Mar-88		0.21						Jan-88		0.07

												Mar-88		0.05						Jan-88		0.07

												Feb-88				0.38				Dec-87				3.11

												Feb-88		0.02						Dec-87		0.17

												Feb-88		0.13						Dec-87		0.01

												Feb-88		0.23						Dec-87		0.65

												Jan-88				1.78				Dec-87		0.14

												Jan-88		0.02						Dec-87		0.42

												Jan-88		0.3						Dec-87		0.4

												Jan-88		0.15						Dec-87		0.01

												Jan-88		0.05						Dec-87		0.01

												Jan-88		0.03						Dec-87		0.13

												Jan-88		0.03						Dec-87		0.11

												Jan-88		0.03						Dec-87		0.03

												Jan-88		0.36						Dec-87		T

												Jan-88		0.41						Dec-87		0.38

												Jan-88		0.24						Dec-87		0.4

												Jan-88		0.01						Dec-87		0.25

												Jan-88		0.13						Nov-87				0.93

												Jan-88		0.02						Nov-87		0.01

												Dec-87				2.3				Nov-87		0.14

												Dec-87		0.27						Nov-87		0.43

												Dec-87		0.02						Nov-87		0.07

												Dec-87		0.36						Nov-87		0.28

												Dec-87		0.39						Nov-87		T

												Dec-87		0.21						Nov-87		T

												Dec-87		0.01						Oct-87				1.12

												Dec-87		0.01						Oct-87		0.01

												Dec-87		t						Oct-87		0.14

												Dec-87		0.04						Oct-87		0.2

												Dec-87		0.08						Oct-87		0.01

												Dec-87		0.06						Oct-87		0.76

												Dec-87		0.06						Sep-87				0

												Dec-87		0.68						Aug-87				0

												Dec-87		0.17						Jul-87				0

												Nov-87				1.4				Jun-87				0

												Nov-87		0.06						May-87				M (0)

												Nov-87		0.03						Apr-87				0.32

												Nov-87		0.02						Apr-87		0.18

												Nov-87		0.26						Apr-87		0.14

												Nov-87		0.55						Mar-87				M--

												Nov-87		0.01						Feb-87				M--

												Nov-87		0.39						Jan-87				2.01

												Nov-87		0.01						Jan-87		0.02

												Nov-87		0.07						Jan-87		0.25

												Oct-87				0.87				Jan-87		0.38

												Oct-87		0.03						Jan-87		0.01

												Oct-87		0.08						Jan-87		0.23

												Oct-87		0.76						Jan-87		0.09

												Sep-87				0				Jan-87		0.33

												Aug-87				0				Jan-87		0.02

												Jul-87				0				Jan-87		0.03

												Jun-87				M (0)				Jan-87		0.26

												May-87				0.09				Jan-87		0.02

												May-87		0.02						Jan-87		0.37

												May-87		t						Dec-86				1.06

												May-87		t						Dec-86		0.4

												May-87		t						Dec-86		0.01

												May-87		0.07						Dec-86		0.37

												Apr-87				0.16				Dec-86		0.03

												Apr-87		0.16						Dec-86		0.16

												Mar-87				2.3				Dec-86		0.02

												Mar-87		0.74						Dec-86		0.07

												Mar-87		0.01						Nov-86				0.14

												Mar-87		0.03						Nov-86		0.03

												Mar-87		0.01						Nov-86		0.02

												Mar-87		0.04						Nov-86		0.03

												Mar-87		0.17						Nov-86		0.06

												Mar-87		0.31						Oct-86				0.03

												Mar-87		0.26						Oct-86		0.03

												Mar-87		0.03						Sep-86				0.54

												Mar-87		0.43						Sep-86		0.02

												Mar-87		0.27						Sep-86		0.01

												Feb-87				3.47				Sep-86		0.04

												Feb-87		0.73						Sep-86		0.2

												Feb-87		0.05						Sep-86		0.12

												Feb-87		0.04						Sep-86		0.15

												Feb-87		0.02						Aug-86				0

												Feb-87		0.05						Jul-86				0.03

												Feb-87		1.08						Jul-86		0.02

												Feb-87		1.16						Jul-86		0.01

												Feb-87		0.2						Jun-86				0

												Feb-87		0.09						May-86				0.23

												Feb-87		0.05						May-86		0.16

												Jan-87				1.83				May-86		0.05

												Jan-87		0.06						May-86		0.01

												Jan-87		0.01						May-86		0.01

												Jan-87		0.5						Apr-86				0.53

												Jan-87		0.02						Apr-86		0.04

												Jan-87		0.27						Apr-86		0.13

												Jan-87		0.02						Apr-86		0.02

												Jan-87		0.02						Apr-86		0.05

												Jan-87		0.21						Apr-86		0.12

												Jan-87		0.1						Apr-86		0.17

												Jan-87		0.01						Mar-86				4.3

												Jan-87		t						Mar-86		0.01

												Jan-87		0.48						Mar-86		0.12

												Jan-87		0.13						Mar-86		0.27

												Dec-86				0.92				Mar-86		0.54

												Dec-86		0.3						Mar-86		0.24

												Dec-86		t						Mar-86		0.4

												Dec-86		0.13						Mar-86		0.31

												Dec-86		0.03						Mar-86		0.01

												Dec-86		0.24						Mar-86		0.36

												Dec-86		0.03						Mar-86		0.96

												Dec-86		0.14						Feb-86				7.96

												Dec-86		t						Feb-86		0.72

												Nov-86				0.08				Feb-86		0.18

												Nov-86		0.02						Feb-86		0.11

												Nov-86		0.06						Feb-86		0.28

												Oct-86				0.04				Feb-86		0.02

												Oct-86		0.04						Feb-86		0.04

												Sep-86				0.45				Feb-86		0.57

												Sep-86		0.06						Feb-86		0.55

												Sep-86		0.07						Feb-86		1.88

												Sep-86		t						Feb-86		0.15

												Sep-86		0.24						Feb-86		1.06

												Sep-86		t						Feb-86		1.03

												Sep-86		0.08						Feb-86		1.24

												Aug-86				0				Feb-86		0.13

												Jul-86				0.01				Jan-86				1.33

												Jul-86		0.01						Jan-86		0.5

												Jun-86				0				Jan-86		T

												May-86				0.14				Jan-86		0.03

												May-86		0.09						Jan-86		0.04

												May-86		0.02						Jan-86		0.03

												May-86		0.02						Jan-86		0.15

												May-86		0.01						Jan-86		0.01

												Apr-86				0.4				Jan-86		0.02

												Apr-86		0.07						Jan-86		0.03

												Apr-86		0.17						Jan-86		0.26

												Apr-86		0.06						Dec-85				2.68

												Apr-86		0.06						Dec-85		0.6

												Apr-86		0.04						Dec-85		0.89

												Mar-86				4.09				Dec-85		0.01

												Mar-86		0.11						Dec-85		0.07

												Mar-86		1.52						Dec-85		0.17

												Mar-86		0.21						Dec-85		0.12

												Mar-86		0.62						Dec-85		0.01

												Mar-86		0.06						Nov-85				2.21

												Mar-86		0.28						Nov-85		0.23

												Mar-86		0.35						Nov-85		0.12

												Mar-86		0.64						Nov-85		0.02

												Mar-86		0.3						Nov-85		0.02

												Feb-86				7.11				Nov-85		0.55

												Feb-86		0.01						Nov-85		0.48

												Feb-86		0.61						Nov-85		0.37

												Feb-86		0.32						Nov-85		0.34

												Feb-86		t						Nov-85		0.08

												Feb-86		0.41						Oct-85				0.8

												Feb-86		0.27						Oct-85		0.01

												Feb-86		0.5						Oct-85		0.78

												Feb-86		1						Oct-85		0.01

												Feb-86		0.39						Sep-85				0.15

												Feb-86		1.36						Sep-85		T

												Feb-86		0.28						Sep-85		0.15

												Feb-86		1.95						Aug-85				0

												Feb-86		0.01						Jul-85				0.02

												Jan-86				2.04				Jul-85		0.02

												Jan-86		0.51						Jul-85		T

												Jan-86		0.04						Jun-85				0.09

												Jan-86		0.01						Jun-85		0.09

												Jan-86		0.22						Jun-85		t

												Jan-86		0.04						May-85				0.11

												Jan-86		0.24						May-85		0.05

												Jan-86		0.01						May-85		0.06

												Jan-86		t						May-85		t

												Jan-86		0.32						Apr-85				0.02

												Jan-86		0.37						Apr-85		0.02

												Jan-86		0.28						Mar-85				2.79

												Dec-85				1.97				Mar-85		0.02

												Dec-85		0.12						Mar-85		0.07

												Dec-85		0.82						Mar-85		0.55

												Dec-85		0.08						Mar-85		0.29

												Dec-85		0.18						Mar-85		0.05

												Dec-85		0.01						Mar-85		0.07

												Dec-85		0.18						Mar-85		0.23

												Dec-85		t						Mar-85		0.26

												Dec-85		0.53						Mar-85		0.82

												Dec-85		0.05						Mar-85		0.43

												Nov-85				2.69				Feb-85				M--

												Nov-85		0.6						Jan-85				0.59

												Nov-85		0.16						Jan-85		0.01

												Nov-85		0.03						Jan-85		0.12

												Nov-85		t						Jan-85		0.16

												Nov-85		0.05						Jan-85		0.01

												Nov-85		0.05						Jan-85		0.01

												Nov-85		0.86						Jan-85		0.28

												Nov-85		0.31						Dec-84				1.76

												Nov-85		0.63						Dec-84		0.02

												Oct-85				0.89				Dec-84		0.28

												Oct-85		0.04						Dec-84		0.17

												Oct-85		0.85						Dec-84		0.11

												Sep-85				0.13				Dec-84		0.2

												Sep-85		0.12						Dec-84		0.2

												Sep-85		0.01						Dec-84		0.55

												Sep-85		t						Dec-84		0.01

												Aug-85				0.03				Dec-84		0.04

												Aug-85		0.03						Dec-84		0.13

												Jul-85				0				Dec-84		0.05

												Jul-85		t						Nov-84				4.34

												Jun-85				0.22				Nov-84		0.06

												Jun-85		0.22						Nov-84		0.15

												Jun-85		t						Nov-84		0.96

												May-85				0.07				Nov-84		0.14

												May-85		0.07						Nov-84		0.02

												May-85		t						Nov-84		0.27

												Apr-85				0.32				Nov-84		1.15

												Apr-85		0.06						Nov-84		0.02

												Apr-85		0.23						Nov-84		0.04

												Apr-85		0.03						Nov-84		0.02

												Mar-85				2.62				Nov-84		0.07

												Mar-85		t						Nov-84		0.18

												Mar-85		0.04						Nov-84		0.4

												Mar-85		0.09						Nov-84		0.12

												Mar-85		0.31						Nov-84		0.01

												Mar-85		0.16						Nov-84		0.7

												Mar-85		0.26						Nov-84		0.03

												Mar-85		0.56						Oct-84				1.48

												Mar-85		0.04						Oct-84		0.7

												Mar-85		0.14						Oct-84		0.75

												Mar-85		0.62						Oct-84		0.01

												Mar-85		0.26						Oct-84		0.02

												Mar-85		0.14						Sep-84				0.05

												Feb-85				1.25				Sep-84		t

												Feb-85		0.09						Sep-84		0.05

												Feb-85		1.16						Sep-84		t

												Jan-85				0.48				Sep-84		t

												Jan-85		t						Aug-84				0.07

												Jan-85		0.14						Aug-84		0.07

												Jan-85		0.04						Jul-84				0

												Jan-85		0.05						Jun-84				0.03

												Jan-85		0.06						Jun-84		0.03

												Jan-85		0.19						May-84				0

												Dec-84				1.51				May-84		t

												Dec-84		0.27						Apr-84				0.51

												Dec-84		0.1						Apr-84		0.02

												Dec-84		0.14						Apr-84		0.01

												Dec-84		t						Apr-84		0.05

												Dec-84		0.44						Apr-84		0.24

												Dec-84		0.02						Apr-84		0.19

												Dec-84		0.36						Mar-84				1.05

												Dec-84		0.01						Mar-84		0.01

												Dec-84		0.17						Mar-84		0.53

												Dec-84		t						Mar-84		0.06

												Nov-84				4.71				Mar-84		0.34

												Nov-84		0.05						Mar-84		0.11

												Nov-84		0.02						Feb-84				1.5

												Nov-84		0.12						Feb-84		0.06

												Nov-84		0.15						Feb-84		0.36

												Nov-84		0.83						Feb-84		0.02

												Nov-84		0.21						Feb-84		0.48

												Nov-84		0.25						Feb-84		0.05

												Nov-84		0.09						Feb-84		0.35

												Nov-84		0.95						Feb-84		0.01

												Nov-84		0.04						Feb-84		0.15

												Nov-84		0.45						Feb-84		0.02

												Nov-84		0.26						Jan-84				0.32

												Nov-84		0.09						Jan-84		0.03

												Nov-84		0.03						Jan-84		0.17

												Nov-84		0.36						Jan-84		0.12

												Nov-84		0.67						Dec-83				4.49

												Nov-84		0.14						Dec-83		0.03

												Oct-84				1.25				Dec-83		0.4

												Oct-84		0.01						Dec-83		0.28

												Oct-84		0.66						Dec-83		0.01

												Oct-84		0.34						Dec-83		0.47

												Oct-84		0.09						Dec-83		0.3

												Oct-84		0.01						Dec-83		0.43

												Oct-84		0.14						Dec-83		0.24

												Sep-84				0.04				Dec-83		0.01

												Sep-84		t						Dec-83		0.05

												Sep-84		0.04						Dec-83		0.08

												Aug-84				0				Dec-83		0.14

												Jul-84				0				Dec-83		0.4

												Jul-84		t						Dec-83		0.1

												Jun-84				0.03				Dec-83		0.96

												Jun-84		t						Dec-83		0.02

												Jun-84		0.02						Dec-83		0.05

												Jun-84		0.01						Dec-83		0.02

												May-84				0.01				Dec-83		0.47

												May-84		t						Dec-83		0.03

												May-84		0.01						Nov-83				2.63

												Apr-84				0.53				Nov-83		0.08

												Apr-84		0.07						Nov-83		0.03

												Apr-84		0.03						Nov-83		0.06

												Apr-84		0.33						Nov-83		0.12

												Apr-84		0.1						Nov-83		0.01

												Mar-84				1				Nov-83		0.18

												Mar-84		0.42						Nov-83		0.54

												Mar-84		0.09						Nov-83		0.13

												Mar-84		0.22						Nov-83		0.46

												Mar-84		0.02						Nov-83		0.25

												Mar-84		0.2						Nov-83		0.01

												Mar-84		0.05						Nov-83		0.44

												Feb-84				1.87				Nov-83		0.1

												Feb-84		0.27						Oct-83				0.56

												Feb-84		0.05						Oct-83		0.52

												Feb-84		0.03						Oct-83		0.01

												Feb-84		0.07						Oct-83		0.02

												Feb-84		0.43						Oct-83		0.01

												Feb-84		0.51

												Feb-84		0.21

												Feb-84		0.3

												Feb-84		t

												Jan-84				0.33

												Jan-84		t

												Jan-84		t

												Jan-84		0.05

												Jan-84		0.2

												Jan-84		0.08

												Dec-83				3.44

												Dec-83		0.01

												Dec-83		0.51

												Dec-83		t

												Dec-83		0.03

												Dec-83		0.43

												Dec-83		0.1

												Dec-83		0.38

												Dec-83		t

												Dec-83		t

												Dec-83		t

												Dec-83		t

												Dec-83		0.04

												Dec-83		t

												Dec-83		0.53

												Dec-83		0.12

												Dec-83		0.65

												Dec-83		0.32

												Dec-83		0.04

												Dec-83		0.02

												Dec-83		0.26

												Nov-83				5.44

												Nov-83		t

												Nov-83		0.22

												Nov-83		1.1

												Nov-83		0.94

												Nov-83		0.08

												Nov-83		0.34

												Nov-83		0.01

												Nov-83		0.48

												Nov-83		0.69

												Nov-83		0.15

												Nov-83		0.48

												Nov-83		t

												Nov-83		0.08

												Nov-83		0.87

												Nov-83		t

												Oct-83				0.27

												Oct-83		0.11

												Oct-83		t

												Oct-83		0.05

												Oct-83		0.09
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		Gauge Notes

				Livermore		zone E50				from:  "New Record High Rainfall at California Stations"

				Recording since:  1872						au Tim Goodridge

				Max:  33.98, in 1983						pub Tim Goodridge

				Previous Max:  29.86", in 1890

				Mean:  14.47"

						24hr		2day

		2				1.5		1.89

		5				2.11		2.73

		10				2.52		3.33

		20				2.9		3.9

		25				3.02		4.09

		40				3.27		4.47

		50				3.39		4.65

		100				3.75		5.2

		200				4.1		5.75

		1000				4.9		7.01

		Palo Alto:  Zone E60?  E50?
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				Livermore data		11/1/83 - 10/31/96

				1		2		4		4		14		22		61		41		62		88		123				110		131		58		117

				>2		1.75-2		1.5-1.75		1.25-1.5		1<=n<1.25		0.75<=n<1		0.5<=n<=.75		0.4<=n<.5		0.3<=n<.4		0.2<=n<.3		0.1<=n<.2				.05<=n<.1		.02 <=n<.05		n=.01		n = t

																																				Total Rainfall over period				Avg. Annl. Rainfall

		Sum of rainfall:		2.29		3.91		6.4		5.27		15.37		18.62		36.96		17.27		20.84		21.19		17.07				7.38		3.74		0.58				176.89				13.6069230769

				2.29		1.96		1.66		1.36		1.2		0.95		0.74		0.49		0.39		0.29		0.19				0.09		0.04		0.01		T

						1.95		1.65		1.34		1.18		0.94		0.74		0.49		0.39		0.29		0.19				0.09		0.04		0.01

								1.57		1.3		1.18		0.94		0.73		0.49		0.39		0.29		0.19				0.09		0.04		0.01

								1.52		1.27		1.16		0.92		0.73		0.48		0.39		0.29		0.19				0.09		0.04		0.01

												1.16		0.88		0.72		0.48		0.39		0.29		0.19				0.09		0.04		0.01

												1.15		0.87		0.72		0.48		0.38		0.28		0.18				0.09		0.04		0.01

												1.1		0.87		0.71		0.48		0.38		0.28		0.18				0.09		0.04		0.01

												1.08		0.87		0.71		0.47		0.38		0.28		0.18				0.09		0.04		0.01

												1.07		0.86		0.7		0.47		0.37		0.28		0.18				0.09		0.04		0.01

												1.06		0.85		0.69		0.47		0.37		0.28		0.18				0.09		0.04		0.01

												1.02		0.85		0.69		0.46		0.37		0.28		0.18				0.09		0.04		0.01

												1.01		0.85		0.69		0.46		0.37		0.28		0.18				0.09		0.04		0.01

												1		0.85		0.69		0.46		0.36		0.28		0.18				0.09		0.04		0.01

												1		0.83		0.68		0.45		0.36		0.28		0.18				0.09		0.04		0.01

														0.83		0.68		0.45		0.36		0.27		0.18				0.09		0.04		0.01

														0.82		0.67		0.45		0.36		0.27		0.18				0.09		0.04		0.01

														0.82		0.66		0.45		0.36		0.27		0.18				0.08		0.04		0.01

														0.79		0.65		0.44		0.36		0.27		0.18				0.08		0.04		0.01

														0.76		0.64		0.44		0.36		0.27		0.18				0.08		0.04		0.01

														0.76		0.64		0.44		0.36		0.27		0.17				0.08		0.04		0.01

														0.76		0.64		0.43		0.35		0.27		0.17				0.08		0.04		0.01

														0.75		0.63		0.43		0.35		0.27		0.17				0.08		0.04		0.01

																0.63		0.43		0.35		0.27		0.17				0.08		0.04		0.01

																0.62		0.43		0.34		0.27		0.17				0.08		0.04		0.01

																0.62		0.43		0.34		0.27		0.16				0.08		0.04		0.01

																0.62		0.43		0.34		0.27		0.16				0.08		0.04		0.01

																0.61		0.43		0.34		0.27		0.16				0.08		0.04		0.01

																0.6		0.42		0.34		0.26		0.16				0.08		0.04		0.01

																0.6		0.42		0.33		0.26		0.16				0.08		0.04		0.01

																0.6		0.42		0.33		0.26		0.16				0.08		0.04		0.01

																0.6		0.42		0.33		0.26		0.16				0.08		0.04		0.01

																0.58		0.42		0.33		0.26		0.16				0.08		0.04		0.01

																0.58		0.41		0.33		0.26		0.16				0.08		0.04		0.01

																0.58		0.41		0.33		0.26		0.16				0.08		0.04		0.01

																0.58		0.41		0.32		0.26		0.16				0.08		0.04		0.01

																0.57		0.41		0.32		0.26		0.15				0.08		0.04		0.01

																0.57		0.41		0.32		0.25		0.15				0.08		0.03		0.01

																0.57		0.41		0.32		0.25		0.15				0.07		0.03		0.01

																0.56		0.4		0.32		0.25		0.15				0.07		0.03		0.01

																0.56				0.32		0.25		0.15				0.07		0.03		0.01

																0.56				0.32		0.24		0.15				0.07		0.03		0.01

																0.56				0.32		0.24		0.15				0.07		0.03		0.01

																0.55				0.32		0.24		0.15				0.07		0.03		0.01

																0.55				0.31		0.24		0.15				0.07		0.03		0.01

																0.55				0.31		0.24		0.15				0.07		0.03		0.01

																0.55				0.31		0.24		0.15				0.07		0.03		0.01

																0.54				0.31		0.24		0.15				0.07		0.03		0.01

																0.54				0.31		0.24		0.15				0.07		0.03		0.01

																0.53				0.31		0.23		0.15				0.07		0.03		0.01

																0.53				0.31		0.23		0.15				0.07		0.03		0.01

																0.53				0.31		0.23		0.15				0.07		0.03		0.01

																0.53				0.3		0.23		0.14				0.07		0.03		0.01

																0.53				0.3		0.23		0.14				0.07		0.03		0.01

																0.53				0.3		0.22		0.14				0.07		0.03		0.01

																0.53				0.3		0.22		0.14				0.07		0.03		0.01

																0.52				0.3		0.22		0.14				0.07		0.03		0.01

																0.51				0.3		0.22		0.14				0.07		0.03		0.01

																0.51				0.3		0.22		0.14				0.06		0.03		0.01

																0.51				0.3		0.22		0.14				0.06		0.03

																0.5				0.3		0.22		0.14				0.06		0.03

																0.5				0.3		0.22		0.14				0.06		0.03

																				0.3		0.22		0.14				0.06		0.03

																						0.22		0.14				0.06		0.03

																						0.21		0.14				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.21		0.13				0.06		0.03

																						0.2		0.13				0.06		0.03

																						0.2		0.13				0.06		0.03

																						0.2		0.13				0.06		0.03

																						0.2		0.13				0.06		0.02

																						0.2		0.12				0.06		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																						0.2		0.12				0.05		0.02

																								0.12				0.05		0.02

																								0.12				0.05		0.02

																								0.12				0.05		0.02

																								0.12				0.05		0.02

																								0.12				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.11				0.05		0.02

																								0.1				0.05		0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																								0.1						0.02

																														0.02

																														0.02

																														0.02

																														0.02

																														0.02

																														0.02

																														0.02

																														0.02
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Sheet3

		Historical Daily Rainstorm Data for Palo Alto, Livermore, and Berkeley																				National Climate Data Center/NOAA/NWS informations

		File started:  3/18/97

				Livermore								Palo Alto

		Date		Rainfall		Monthly Total				Date		Rainfall		Monthly Total

		Oct-96		t						Oct-96				0.42

		3/22/96		T						Oct-96		0.22

		12/2/95		T						Oct-96		0.05

		12/7/95		T						Oct-96		0.15

		12/19/95		T						Sep-96				0

		6/15/95		T						Aug-96				0

		3/19/95		T						Jul-96				0

		2/7/95		T						Jun-96				0

		2/23/95		T						May-96				0.82

		2/24/95		T						5/16/96		0.78

		1/31/95		T						5/17/96		0.02

		12/6/94		T						5/18/96		0.02

		12/15/94		T						Apr-96				0.62

		10/4/94		T						4/1/96		0.02

		9/23/94		T						4/2/96		0.42

		9/28/94		T						4/16/96		0.12

		7/22/94		T						4/17/96		0.02

		4/8/94		T						4/18/96		0.02

		Jan-94		T						4/20/96		0.02

		Dec-93		T						Mar-96				2.02

		Nov-93		T						3/1/96		0.23

		Oct-93		T						3/4/96		0.15

		Oct-93		T						3/5/96		0.28

		Oct-93		T						3/11/96		0.01

		Oct-93		T						3/12/96		0.75

		Sep-93		T						3/13/96		0.45

		May-93		T						Feb-96				4.83

		May-93		T						2/1/96		0.14

		Apr-93		t						2/3/96		0.2

		Mar-93		t						2/4/96		0.48

		Mar-93		t						2/5/96		0.95

		Feb-93		t						2/16/96		0.36

		Jan-93		t						2/18/96		0.01

		Nov-92		t						2/19/96		0.45

		Nov-92		t						2/20/96		0.83

		Oct-92		t						2/21/96		0.45

		Oct-92		t						2/22/96		0.29

		Jun-92		t						2/23/96		0.01

		Apr-92		t						2/24/96		0.13

		Mar-92		t						2/25/96		0.15

		Mar-92		t						2/26/96		0.01

		Feb-92		t						2/27/96		0.19

		Feb-92		t						2/28/96		0.02

		Feb-92		t						2/29/96		0.16

		Nov-91		t						Jan-96				4.53

		Nov-91		t						1/16/96		0.41

		Nov-91		t						1/17/96		0.43

		Oct-91		t						1/19/96		0.6

		Oct-91		t						1/20/96		0.04

		Aug-91		t						1/21/96		0.46

		Jun-91		t						1/22/96		0.08

		May-91		t						1/24/96		0.08

		Apr-91		t						1/25/96		0.4

		Jan-91		t						1/27/96		0.7

		Nov-90		t						1/28/96		0.18

		Oct-90		t						1/30/96		0.01

		Aug-90		t						1/31/96		1.17

		Jul-90		t						Dec-95				4.85

		Jun-90		t						12/4/95		0.04

		Apr-90		t						12/7/95		0.01

		Apr-90		t						12/11/95		0.87

		Mar-90		t						12/12/95		1.92

		Mar-90		t						12/13/95		0.38

		Feb-90		t						12/14/95		0.02

		Jan-90		t						12/15/95		0.45

		Dec-89		t						12/16/95		0.29

		Aug-89		t						12/18/95		0.01

		May-89		t						12/19/95		0.1

		Apr-89		t						12/22/95		0.3

		Mar-89		t						12/23/95		0.01

		Mar-89		t						12/30/95		0.45

		Feb-89		t						Nov-95				0.03

		Jan-89		t						11/1/95		0.03

		Dec-88		t						Oct-95				0

		Nov-88		t						Sep-95				0

		Aug-88		t						Aug-95				0

		May-88		t						Jul-95				0

		May-88		t						Jun-95				1.04

		May-88		t						6/14/95		0.15

		Apr-88		t						6/15/95		0.07

		Dec-87		t						6/16/95		0.82

		May-87		t						May-95				0.92

		May-87		t						5/1/95		0.21

		May-87		t						5/2/95		0.01

		Jan-87		t						2/9/95		0.03

		Dec-86		t						5/12/95		0.03

		Dec-86		t						5/13/95		0.31

		Sep-86		t						5/14/95		0.32

		Sep-86		t						5/15/95		0.01

		Feb-86		t						Apr-95				0.88

		Jan-86		t						4/8/95		0.05

		Dec-85		t						4/9/95		0.03

		Nov-85		t						4/13/95		0.08

		Sep-85		t						4/16/95		0.35

		Jul-85		t						4/18/95		0.14

		Jun-85		t						4/20/95		0.03

		May-85		t						4/27/95		0.02

		Mar-85		t						4/28/95		0.02

		Jan-85		t						4/29/95		0.12

		Dec-84		t						4/30/95		0.04

		Dec-84		t						Mar-95				7.34

		Sep-84		t						3/1/95		0.15

		Jul-84		t						3/2/95		0.53

		Jun-84		t						3/3/95		0.38

		May-84		t						3/5/95		0.22

		Feb-84		t						3/9/95		0.7

		Jan-84		t						3/10/95		1.4

		Jan-84		t						3/11/95		1.12

		Dec-83		t						3/12/95		0.07

		Dec-83		t						3/14/95		0.03

		Dec-83		t						3/15/95		0.15

		Dec-83		t						3/18/95		0.07

		Dec-83		t						3/19/95		0.02

		Dec-83		t						3/21/95		1.13

		Nov-83		t						3/22/95		0.41

		Nov-83		t						3/23/95		0.89

		Nov-83		t						3/24/95		0.07

		Oct-83		t						Feb-95				0.42

		1/10/95		2.29						2/8/95		0.16

		12/12/95		1.96						2/9/95		0.18

		Feb-86		1.95						2/14/95		0.08

		1/27/96		1.66						Jan-95				7.91

		Oct-91		1.65						1/1/95		0.15

		12/11/95		1.57						1/3/95		0.45

		Mar-86		1.52						1/4/95		0.03

		Feb-86		1.36						1/5/95		0.3

		Jan-93		1.34						1/6/95		0.17

		Mar-91		1.3						1/7/95		0.74

		Feb-93		1.27						1/8/95		0.25

		Feb-91		1.2						1/9/95		0.23

		3/22/95		1.18						10-Jan		2.02

		Feb-90		1.18						1/11/95		0.39

		Feb-87		1.16						1/12/95		0.15

		Feb-85		1.16						1/13/95		0.06

		Mar-93		1.15						1/14/95		0.06

		1/16/96		1.1						1/15/95		0.34

		Nov-83		1.1						1/16/95		0.17

		Feb-87		1.08						1/17/95		0.1

		Jan-93		1.07						1/18/95		0.01

		3/10/95		1.06						1/21/95		0.36

		Jan-93		1.02						1/22/95		0.15

		Mar-91		1.01						1/23/95		0.22

		Oct-89		1						1/24/95		0.2

		Feb-86		1						1/25/95		0.24

		Nov-84		0.95						26-Jan		0.03

		3/12/96		0.94						1/27/95		0.47

		Nov-83		0.94						1/28/95		0.25

		3/23/95		0.92						1/29/95		0.25

		Nov-88		0.88						1/30/95		0.07

		1/31/96		0.87						1/31/95		0.05

		Jan-92		0.87						Dec-94				1.71

		Nov-83		0.87						12/2/94		0.02

		Nov-85		0.86						12/4/94		0.06

		15-May		0.85						12/6/94		0.01

		4/1/96		0.85						12/11/94		0.05

		Feb-92		0.85						12/12/94		0.28

		Oct-85		0.85						12/13/94		0.47

		Oct-96		0.83						12/14/94		0.05

		Nov-84		0.83						12/15/94		0.18

		May-90		0.82						12/18/94		0.02

		Dec-85		0.82						12/22/94		T

		3/9/95		0.79						12/24/94		0.2

		2/4/96		0.76						12/25/94		0.01

		Nov-93		0.76						12/28/94		0.16

		Oct-87		0.76						12/31/94		0.2

		Dec-92		0.75						Nov-94				3.08

		Feb-94		0.74						11/5/94		0.22

		Mar-87		0.74						11/6/94		0.7

		2/21/96		0.73						11/7/94		0.54

		Feb-87		0.73						11/8/94		0.01

		3/20/95		0.72						11/10/94		0.5

		Dec-92		0.72						11/13/94		0.02

		5/7/94		0.71						11/17/94		0.54

		Feb-92		0.71						11/18/94		0.03

		2/19/96		0.7						11/21/94		T

		3/4/96		0.69						11/25/94		0.37

		Feb-93		0.69						11/26/94		0.04

		Feb-92		0.69						11/27/94		0.01

		Nov-83		0.69						11/28/94		0.1

		Dec-92		0.68						Oct-94				0.3

		Dec-87		0.68						10/5/94		0.3

		Nov-84		0.67						Sep-94				0.02

		Oct-84		0.66						9/21/94		0.01

		Dec-83		0.65						9/22/94		0.01

		Dec-93		0.64						Aug-94				0

		Dec-90		0.64						Jul-94				0

		Mar-86		0.64						Jun-94				0.02

		Dec-93		0.63						6/6/94		0.02

		Nov-85		0.63						May-94				1.4

		22-Dec		0.62						5/7/94		1.02

		Mar-86		0.62						5/8/94		0.06

		Mar-85		0.62						5/15/94		0.01

		Feb-86		0.61						5/17/94		0.3

		6/16/95		0.6						5/18/94		0.01

		4/25/94		0.6						Apr-94				1.31

		Dec-91		0.6						4/9/94		0.55

		Nov-85		0.6						4/24/94		0.2

		12/15/95		0.58						4/25/94		0.24

		Feb-93		0.58						4/26/94		0.32

		Feb-92		0.58						Mar-94				0.39

		Mar-89		0.58						3/11/94		T

		1/3/95		0.57						3/21/94		T

		Oct-92		0.57						3/22/94		T

		Mar-91		0.57						3/23/94		0.04

		18-Apr		0.56						3/25/94		0.35

		Mar-91		0.56						Feb-94				3.17

		Dec-88		0.56						Feb-94		0.01

		Mar-85		0.56						Feb-94		0.4

		10/5/94		0.55						Feb-94		0.39

		Dec-92		0.55						Feb-94		0.08

		Jan-92		0.55						Feb-94		0.53

		Nov-87		0.55						Feb-94		0.32

		5/17/94		0.54						Feb-94		0.19

		Jan-90		0.54						Feb-94		0.68

		5/16/96		0.53						Feb-94		0.19

		Feb-94		0.53						Feb-94		0.16

		Nov-93		0.53						Feb-94		0.13

		Feb-93		0.53						Feb-94		0.09

		Sep-89		0.53						Jan-94				1.87

		Dec-85		0.53						Jan-94		0.05

		Dec-83		0.53						Jan-94		0.01

		Mar-92		0.52						Jan-94		0.32

		Jan-86		0.51						Jan-94		0.66

		Feb-84		0.51						Jan-94		0.25

		Dec-83		0.51						Jan-94		0.38

		Jan-87		0.5						Jan-94		0.2

		Feb-86		0.5						Dec-93				2.13

		12/14/94		0.49						Dec-93		0.02

		Mar-93		0.49						Dec-93		0.72

		Feb-93		0.49						Dec-93		0.01

		Mar-93		0.48						Dec-93		0.25

		Jan-87		0.48						Dec-93		0.48

		Nov-83		0.48						Dec-93		0.53

		Nov-83		0.48						Dec-93		0.02

		1/24/95		0.47						Dec-93		0.1

		Jan-93		0.47						Nov-93				1.95

		Nov-89		0.47						Nov-93		0.83

		1/21/96		0.46						Nov-93		0.01

		5/6/94		0.46						Nov-93		0.06

		Jan-93		0.46						Nov-93		0.65

		1/7/95		0.45						Nov-93		0.4

		Jan-93		0.45						Oct-93				0.34

		Mar-91		0.45						Oct-93		0.01

		Nov-84		0.45						Oct-93		0.02

		Feb-94		0.44						Oct-93		0.25

		Feb-92		0.44						Oct-93		T

		Dec-84		0.44						Oct-93		0.06

		1/27/95		0.43						Sep-93				0

		Apr-92		0.43						Aug-93				0 (M)

		Mar-91		0.43						Jul-93				0

		Nov-89		0.43						Jun-93				0

		Mar-87		0.43						May-93				0.15

		Feb-84		0.43						May-93		0.13

		Dec-83		0.43						May-93		0.02

		2/15/96		0.42						May-93		T

		2/16/96		0.42						Apr-93				0.51

		Mar-91		0.42						Apr-93		0.2

		Jan-89		0.42						Apr-93		0.01

		Mar-84		0.42						Apr-93		t

		Dec-93		0.41						Apr-93		t

		Mar-91		0.41						Apr-93		0.06

		Feb-89		0.41						Apr-93		0.24

		Dec-88		0.41						Apr-93		t

		Jan-88		0.41						Mar-93				2.46

		Feb-86		0.41						Mar-93		0.08

		May-90		0.4						Mar-93		t

		1/25/96		0.39						Mar-93		0.03

		Dec-90		0.39						Mar-93		0.25

		Dec-87		0.39						Mar-93		0.03

		Nov-87		0.39						Mar-93		0.01

		Feb-86		0.39						Mar-93		t

		3/3/95		0.38						Mar-93		0.69

		Feb-91		0.38						Mar-93		0.98

		Dec-83		0.38						Mar-93		t

		3/21/95		0.37						Mar-93		0.39

		Dec-92		0.37						Mar-93		t

		Mar-90		0.37						Feb-93				4.92

		Jan-86		0.37						Feb-93		t

		Dec-92		0.36						Feb-93		0.02

		Mar-92		0.36						Feb-93		0.24

		Mar-91		0.36						Feb-93		0.18

		Jan-90		0.36						Feb-93		0.09

		Jan-88		0.36						Feb-93		0.14

		Dec-87		0.36						Feb-93		t

		Dec-84		0.36						Feb-93		0.06

		Nov-84		0.36						Feb-93		0.28

		May-90		0.35						Feb-93		1.5

		Mar-89		0.35						Feb-93		0.66

		Mar-86		0.35						Feb-93		0.09

		1/14/95		0.34						Feb-93		0.02

		Feb-94		0.34						Feb-93		0.4

		Mar-93		0.34						Feb-93		0.13

		Oct-84		0.34						Feb-93		1.11

		Nov-83		0.34						Feb-93		t

		3/2/95		0.33						Jan-93				6.57

		3/11/95		0.33						Jan-93		0.65

		4/9/94		0.33						Jan-93		0.29

		Feb-94		0.33						Jan-93		0.28

		Jan-94		0.33						Jan-93		0.58

		Apr-84		0.33						Jan-93		0.45

		3/5/96		0.32						Jan-93		0.05

		12/12/94		0.32						Jan-93		0.07

		Feb-93		0.32						Jan-93		0.18

		Dec-92		0.32						Jan-93		1.49

		Mar-92		0.32						Jan-93		0.53

		Feb-90		0.32						Jan-93		0.06

		Feb-86		0.32						Jan-93		0.15

		Jan-86		0.32						Jan-93		0.27

		Dec-83		0.32						Jan-93		0.87

		Nov-93		0.31						Jan-93		0.07

		Mar-93		0.31						Jan-93		0.02

		Jan-93		0.31						Jan-93		0.29

		Mar-89		0.31						Jan-93		0.27

		Mar-89		0.31						Dec-92				4.85

		Mar-87		0.31						Dec-92		0.4

		Nov-85		0.31						Dec-92		t

		Mar-85		0.31						Dec-92		0.5

		Jan-94		0.3						Dec-92		0.8

		Mar-92		0.3						Dec-92		0.03

		Feb-92		0.3						Dec-92		0.2

		Feb-92		0.3						Dec-92		0.11

		Nov-90		0.3						Dec-92		0.64

		Feb-90		0.3						Dec-92		0.13

		Sep-89		0.3						Dec-92		0.09

		Jan-88		0.3						Dec-92		0.26

		Dec-86		0.3						Dec-92		0.27

		Mar-86		0.3						Dec-92		0.82

		Feb-84		0.3						Dec-92		0.6

		Feb-94		0.29						Nov-92				0.1

		Oct-93		0.29						Nov-92		0.01

		Dec-92		0.29						Nov-92		0.04

		Feb-90		0.29						Nov-92		0.05

		Dec-88		0.29						Oct-92				1.03

		12/18/95		0.28						Oct-92		0.02

		5/14/95		0.28						Oct-92		0.11

		Oct-93		0.28						Oct-92		0.9

		Dec-92		0.28						Oct-92		t

		Feb-91		0.28						Sep-92				0

		Nov-88		0.28						Aug-92				0.1

		Mar-86		0.28						Aug-92		0.1

		Feb-86		0.28						Jul-92				0

		Jan-86		0.28						Jun-92				0.04

		4/16/96		0.27						Jun-92		t

		1/15/95		0.27						Jun-92		0.04

		Apr-93		0.27						May-92				0

		Apr-89		0.27						Apr-92				0.13

		Mar-89		0.27						Apr-92		0.04

		Jan-89		0.27						Apr-92		0.09

		Apr-88		0.27						Mar-92				2.9

		Dec-87		0.27						Mar-92		0.05

		Mar-87		0.27						Mar-92		0.25

		Jan-87		0.27						Mar-92		0.01

		Feb-86		0.27						Mar-92		0.11

		Dec-84		0.27						Mar-92		0.78

		Feb-84		0.27						Mar-92		0.12

		4/15/95		0.26						Mar-92		t

		Jan-91		0.26						Mar-92		0.05

		Apr-89		0.26						Mar-92		0.12

		Nov-87		0.26						Mar-92		0.07

		Mar-87		0.26						Mar-92		0.07

		Mar-85		0.26						Mar-92		0.2

		Mar-85		0.26						Mar-92		0.29

		Nov-84		0.26						Mar-92		0.76

		Dec-83		0.26						Mar-92		0.02

		Feb-94		0.25						Mar-92		t

		Apr-90		0.25						Feb-92				5.11

		Dec-88		0.25						Feb-92		0.28

		Nov-84		0.25						Feb-92		t

		2/20/96		0.24						Feb-92		0.06

		Jan-93		0.24						Feb-92		0.2

		Mar-90		0.24						Feb-92		0.02

		Apr-88		0.24						Feb-92		0.31

		Jan-88		0.24						Feb-92		0.62

		Dec-86		0.24						Feb-92		1.83

		Sep-86		0.24						Feb-92		0.3

		Jan-86		0.24						Feb-92		0.02

		1/23/95		0.23						Feb-92		0.92

		Jan-93		0.23						Feb-92		0.26

		Dec-92		0.23						Feb-92		0.09

		Feb-88		0.23						Feb-92		0.02

		Apr-85		0.23						Feb-92		0.04

		3/28/96		0.22						Feb-92		0.11

		12/13/94		0.22						Feb-92		0.03

		4/23/94		0.22						Feb-92		t

		May-93		0.22						Jan-92				1.54

		Mar-89		0.22						Jan-92		0.61

		Feb-89		0.22						Jan-92		0.4

		Jan-86		0.22						Jan-92		0.3

		Jun-85		0.22						Jan-92		0.04

		Mar-84		0.22						Jan-92		0.19

		Nov-83		0.22						Dec-91				2.11

		5/1/95		0.21						Dec-91		0.02

		1/22/95		0.21						Dec-91		0.02

		Feb-94		0.21						Dec-91		0.51

		Dec-92		0.21						Dec-91		1.39

		Mar-88		0.21						Dec-91		0.17

		Dec-87		0.21						Nov-91				0.55

		Jan-87		0.21						Nov-91		0.18

		Mar-86		0.21						Nov-91		0.37

		Nov-84		0.21						Nov-91		t

		Feb-84		0.21						Oct-91				1.03

		Oct-96		0.2						Oct-91		0.07

		1/18/96		0.2						Oct-91		0.88

		1/5/95		0.2						Oct-91		0.08

		Apr-93		0.2						Oct-91		t

		Mar-92		0.2						Sep-91				0.06

		Feb-92		0.2						Sep-91		0.06

		Dec-91		0.2						Aug-91				0.12

		Feb-91		0.2						Aug-91		0.12

		Feb-90		0.2						Aug-91		t

		Jan-90		0.2						Jul-91				0

		Jan-90		0.2						Jun-91				M (0)

		Apr-89		0.2						May-91				0.13

		Feb-87		0.2						May-91		0.05

		Mar-84		0.2						May-91		t

		Jan-84		0.2						May-91		0.08

		Feb-93		0.19						Apr-91				0.3

		Jan-93		0.19						Apr-91		t

		Nov-91		0.19						Apr-91		0.2

		Dec-90		0.19						Apr-91		0.1

		Jan-85		0.19						Apr-91		t

		1/19/96		0.18						Mar-91				5.6

		5/16/95		0.18						Mar-91		0.1

		1/21/95		0.18						Mar-91		0.5

		Oct-92		0.18						Mar-91		1.03

		Jan-92		0.18						Mar-91		0.15

		Aug-91		0.18						Mar-91		0.3

		May-91		0.18						Mar-91		0.3

		Apr-91		0.18						Mar-91		0.09

		Feb-89		0.18						Mar-91		0.4

		Dec-88		0.18						Mar-91		0.22

		Nov-88		0.18						Mar-91		0.3

		May-88		0.18						Mar-91		0.28

		Dec-85		0.18						Mar-91		0.03

		Dec-85		0.18						Mar-91		0.47

		Mar-89		0.17						Mar-91		0.78

		Dec-87		0.17						Mar-91		0.45

		Mar-87		0.17						Mar-91		0.2

		Apr-86		0.17						Feb-91				2.38

		Dec-84		0.17						Feb-91		0.1

		3/3/96		0.16						Feb-91		0.11

		5/15/95		0.16						Feb-91		1.27

		Jan-93		0.16						Feb-91		t

		Jan-92		0.16						Feb-91		0.9

		Dec-91		0.16						Jan-91				0.28

		Dec-90		0.16						Jan-91		0.01

		Mar-89		0.16						Jan-91		0.25

		May-88		0.16						Jan-91		0.01

		Apr-87		0.16						Jan-91		0.01

		Nov-85		0.16						Dec-90				3.31

		Mar-85		0.16						Dec-90		t

		1/24/96		0.15						Dec-90		0.8

		12/29/95		0.15						Dec-90		0.51

		1/4/95		0.15						Dec-90		0.65

		1/12/95		0.15						Dec-90		0.15

		1/16/95		0.15						Dec-90		0.6

		1/30/95		0.15						Dec-90		0.6

		Jan-94		0.15						Nov-90				0.17

		Feb-93		0.15						Nov-90		0.01

		Jan-93		0.15						Nov-90		t

		Oct-92		0.15						Nov-90		0.01

		Feb-90		0.15						Nov-90		0.03

		Nov-88		0.15						Nov-90		0.12

		Apr-88		0.15						Oct-90				0.1

		Jan-88		0.15						Oct-90		0.1

		Nov-84		0.15						Sep-90				0.14

		Nov-83		0.15						Sep-90		0.13

		2/24/96		0.14						Sep-90		0.01

		2/27/96		0.14						Sep-90		t

		Feb-92		0.14						Aug-90				0

		Feb-91		0.14						Jul-90				0.05

		Mar-89		0.14						Jul-90		0.05

		Nov-88		0.14						Jun-90				M (0)

		Dec-86		0.14						May-90				M!!!!!!

		Mar-85		0.14						Apr-90				0.13

		Mar-85		0.14						Apr-90		0.13

		Jan-85		0.14						Apr-90		t

		Dec-84		0.14						Mar-90				0.75

		Nov-84		0.14						Mar-90		0.12

		Oct-84		0.14						Mar-90		0.27

		17-Apr		0.13						Mar-90		0.14

		2/3/96		0.13						Mar-90		0.05

		2/22/96		0.13						Mar-90		0.16

		2/29/96		0.13						Mar-90		0.01

		3/25/94		0.13						Feb-90				1.91

		Feb-94		0.13						Feb-90		0.13

		Mar-92		0.13						Feb-90		0.38

		Mar-90		0.13						Feb-90		0.1

		Apr-88		0.13						Feb-90		0.17

		Feb-88		0.13						Feb-90		0.77

		Jan-88		0.13						Feb-90		0.36

		Jan-87		0.13						Jan-90				1.5

		Dec-86		0.13						Jan-90		0.3

		4/27/95		0.12						Jan-90		0.01

		3/13/95		0.12						Jan-90		t

		2/28/95		0.12						Jan-90		0.02

		1/6/95		0.12						Jan-90		0.44

		12/24/94		0.12						Jan-90		0.38

		Jan-93		0.12						Jan-90		0.04

		Nov-91		0.12						Jan-90		0.12

		May-91		0.12						Jan-90		0.02

		Mar-91		0.12						Jan-90		0.15

		Mar-90		0.12						Jan-90		0.02

		Nov-89		0.12						Dec-89				0.01

		Mar-89		0.12						Dec-89		0.01

		Dec-85		0.12						Nov-89				0.86

		Sep-85		0.12						Nov-89		t

		Nov-84		0.12						Nov-89		0.86

		Dec-83		0.12						Oct-89				1.21

		1/30/96		0.11						Oct-89		0.01

		5/13/95		0.11						Oct-89		0.26

		4/7/95		0.11						Oct-89		0.34

		Feb-93		0.11						Oct-89		0.49

		Nov-92		0.11						Oct-89		0.11

		Dec-91		0.11						Oct-89		t

		May-90		0.11						Sep-89				0.58

		Apr-89		0.11						Sep-89		0.02

		Mar-89		0.11						Sep-89		0.38

		Mar-89		0.11						Sep-89		0.11

		Dec-88		0.11						Sep-89		0.01

		Nov-88		0.11						Sep-89		0.06

		Apr-88		0.11						Aug-89				0.03

		Apr-88		0.11						Aug-89		0.03

		Mar-86		0.11						Aug-89		t

		Oct-83		0.11						Aug-89		t

		6/14/95		0.1						Jul-89				0

		4/18/95		0.1						Jun-89				0

		3/18/95		0.1						May-89				0.08

		2/13/95		0.1						May-89		0.08

		Nov-93		0.1						Apr-89				0.79

		Feb-92		0.1						Apr-89		0.06

		Dec-89		0.1						Apr-89		0.03

		Jun-89		0.1						Apr-89		0.06

		Jun-88		0.1						Apr-89		0.19

		Apr-88		0.1						Apr-89		0.45

		Jan-87		0.1						Apr-89		t

		Dec-84		0.1						Mar-89				2.73

		Apr-84		0.1						Mar-89		0.44

		Dec-83		0.1						Mar-89		0.03

		12/13/95		0.09						Mar-89		0.02

		Jan-93		0.09						Mar-89		0.09

		Jun-92		0.09						Mar-89		0.03

		Feb-92		0.09						Mar-89		0.07

		Dec-91		0.09						Mar-89		0.15

		Apr-91		0.09						Mar-89		0.07

		Apr-90		0.09						Mar-89		0.45

		May-88		0.09						Mar-89		0.14

		Feb-87		0.09						Mar-89		0.4

		May-86		0.09						Mar-89		0.05

		Mar-85		0.09						Mar-89		t

		Feb-85		0.09						Mar-89		0.33

		Nov-84		0.09						Mar-89		0.13

		Nov-84		0.09						Mar-89		0.28

		Oct-84		0.09						Mar-89		0.05

		Mar-84		0.09						Feb-89				1.01

		Oct-83		0.09						Feb-89		0.01

		2/5/96		0.08						Feb-89		0.12

		4/20/95		0.08						Feb-89		0.3

		4/29/95		0.08						Feb-89		0.51

		3/5/95		0.08						Feb-89		0.03

		3/15/95		0.08						Feb-89		0.01

		1/1/95		0.08						Feb-89		t

		May-93		0.08						Feb-89		0.03

		Jan-93		0.08						Jan-89				1.13

		Mar-91		0.08						Jan-89		0.35

		Jan-90		0.08						Jan-89		0.02

		Jan-90		0.08						Jan-89		0.12

		May-89		0.08						Jan-89		0.02

		Feb-89		0.08						Jan-89		t

		Dec-88		0.08						Jan-89		0.55

		Dec-87		0.08						Jan-89		0.07

		Oct-87		0.08						Dec-88				3.05

		Sep-86		0.08						Dec-88		T

		Dec-85		0.08						Dec-88		0.08

		Jan-84		0.08						Dec-88		0.87

		Nov-83		0.08						Dec-88		0.35

		Nov-83		0.08						Dec-88		0.35

		4/15/96		0.07						Dec-88		0.59

		12/30/95		0.07						Dec-88		0.13

		4/8/95		0.07						Dec-88		0.01

		4/13/95		0.07						Dec-88		0.32

		2/14/95		0.07						Dec-88		0.35

		12/28/94		0.07						Nov-88				1.42

		Feb-94		0.07						Nov-88		0.05

		Nov-93		0.07						Nov-88		0.03

		Apr-93		0.07						Nov-88		0.01

		Feb-92		0.07						Nov-88		0.01

		Jun-91		0.07						Nov-88		0.33

		Dec-90		0.07						Nov-88		0.02

		Nov-88		0.07						Nov-88		0.01

		Nov-87		0.07						Nov-88		0.13

		May-87		0.07						Nov-88		0.02

		Sep-86		0.07						Nov-88		0.6

		Apr-86		0.07						Nov-88		0.05

		May-85		0.07						Nov-88		0.16

		Apr-84		0.07						Oct-88				0.2

		Feb-84		0.07						Oct-88		0.2

		2/18/96		0.06						Sep-88				0

		4/28/95		0.06						Aug-88				0

		1/9/95		0.06						Jul-88				0

		12/4/94		0.06						Jun-88				0.07

		Dec-93		0.06						Jun-88		0.07

		Feb-93		0.06						Jun-88		T

		Oct-90		0.06						Jun-88		T

		Sep-90		0.06						May-88				0.42

		Jan-89		0.06						May-88		0.03

		Dec-88		0.06						May-88		0.1

		Dec-87		0.06						May-88		0.04

		Dec-87		0.06						May-88		0.25

		Nov-87		0.06						Apr-88				1.17

		Jan-87		0.06						Apr-88		T

		Nov-86		0.06						Apr-88		0.09

		Sep-86		0.06						Apr-88		0.48

		Apr-86		0.06						Apr-88		T

		Apr-86		0.06						Apr-88		0.12

		Mar-86		0.06						Apr-88		0.22

		Apr-85		0.06						Apr-88		0.12

		Jan-85		0.06						Apr-88		T

		5/21/96		0.05						Apr-88		0.14

		1/15/96		0.05						Apr-88		T

		4/30/95		0.05						Mar-88				0.05

		3/1/95		0.05						Mar-88		0.03

		5/15/94		0.05						Mar-88		0.02

		4/24/94		0.05						Feb-88				0.31

		Jan-94		0.05						Feb-88		T

		Dec-93		0.05						Feb-88		0.01

		Mar-93		0.05						Feb-88		0.01

		Feb-93		0.05						Feb-88		0.02

		Mar-92		0.05						Feb-88		0.23

		Feb-92		0.05						Feb-88		0.04

		Apr-91		0.05						Jan-88				2.88

		Mar-91		0.05						Jan-88		0.07

		Nov-90		0.05						Jan-88		0.21

		Jan-90		0.05						Jan-88		0.06

		Oct-89		0.05						Jan-88		0.04

		Sep-89		0.05						Jan-88		T

		Dec-88		0.05						Jan-88		0.02

		Mar-88		0.05						Jan-88		0.02

		Jan-88		0.05						Jan-88		0.02

		Feb-87		0.05						Jan-88		0.07

		Feb-87		0.05						Jan-88		0.4

		Feb-87		0.05						Jan-88		0.02

		Dec-85		0.05						Jan-88		1.56

		Nov-85		0.05						Jan-88		0.25

		Nov-85		0.05						Jan-88		0.07

		Jan-85		0.05						Jan-88		0.07

		Nov-84		0.05						Dec-87				3.11

		Mar-84		0.05						Dec-87		0.17

		Feb-84		0.05						Dec-87		0.01

		Jan-84		0.05						Dec-87		0.65

		Oct-83		0.05						Dec-87		0.14

		3/4/95		0.04						Dec-87		0.42

		3/8/95		0.04						Dec-87		0.4

		3/12/95		0.04						Dec-87		0.01

		2/8/95		0.04						Dec-87		0.01

		1/25/95		0.04						Dec-87		0.13

		12/3/94		0.04						Dec-87		0.11

		6/6/94		0.04						Dec-87		0.03

		Apr-93		0.04						Dec-87		T

		Mar-93		0.04						Dec-87		0.38

		Feb-93		0.04						Dec-87		0.4

		Nov-92		0.04						Dec-87		0.25

		Feb-92		0.04						Nov-87				0.93

		Sep-91		0.04						Nov-87		0.01

		Mar-91		0.04						Nov-87		0.14

		May-90		0.04						Nov-87		0.43

		Oct-89		0.04						Nov-87		0.07

		Mar-89		0.04						Nov-87		0.28

		Jan-89		0.04						Nov-87		T

		Dec-88		0.04						Nov-87		T

		Nov-88		0.04						Oct-87				1.12

		Apr-88		0.04						Oct-87		0.01

		Dec-87		0.04						Oct-87		0.14

		Mar-87		0.04						Oct-87		0.2

		Feb-87		0.04						Oct-87		0.01

		Oct-86		0.04						Oct-87		0.76

		Apr-86		0.04						Sep-87				0

		Jan-86		0.04						Aug-87				0

		Jan-86		0.04						Jul-87				0

		Oct-85		0.04						Jun-87				0

		Mar-85		0.04						May-87				M (0)

		Mar-85		0.04						Apr-87				0.32

		Jan-85		0.04						Apr-87		0.18

		Nov-84		0.04						Apr-87		0.14

		Sep-84		0.04						Mar-87				M--

		Dec-83		0.04						Feb-87				M--

		Dec-83		0.04						Jan-87				2.01

		4/19/96		0.03						Jan-87		0.02

		5/10/95		0.03						Jan-87		0.25

		1/17/95		0.03						Jan-87		0.38

		1/26/95		0.03						Jan-87		0.01

		10/24/94		0.03						Jan-87		0.23

		Jan-94		0.03						Jan-87		0.09

		Jan-94		0.03						Jan-87		0.33

		Apr-93		0.03						Jan-87		0.02

		Feb-93		0.03						Jan-87		0.03

		Dec-92		0.03						Jan-87		0.26

		Mar-92		0.03						Jan-87		0.02

		Feb-92		0.03						Jan-87		0.37

		Jan-92		0.03						Dec-86				1.06

		Dec-91		0.03						Dec-86		0.4

		Aug-91		0.03						Dec-86		0.01

		Mar-91		0.03						Dec-86		0.37

		Mar-91		0.03						Dec-86		0.03

		Nov-90		0.03						Dec-86		0.16

		May-90		0.03						Dec-86		0.02

		Jan-90		0.03						Dec-86		0.07

		Apr-89		0.03						Nov-86				0.14

		Mar-89		0.03						Nov-86		0.03

		Feb-89		0.03						Nov-86		0.02

		Nov-88		0.03						Nov-86		0.03

		Jan-88		0.03						Nov-86		0.06

		Jan-88		0.03						Oct-86				0.03

		Jan-88		0.03						Oct-86		0.03

		Nov-87		0.03						Sep-86				0.54

		Oct-87		0.03						Sep-86		0.02

		Mar-87		0.03						Sep-86		0.01

		Mar-87		0.03						Sep-86		0.04

		Dec-86		0.03						Sep-86		0.2

		Dec-86		0.03						Sep-86		0.12

		Nov-85		0.03						Sep-86		0.15

		Aug-85		0.03						Aug-86				0

		Apr-85		0.03						Jul-86				0.03

		Nov-84		0.03						Jul-86		0.02

		Apr-84		0.03						Jul-86		0.01
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Rainfall depth (in)

24-hr rainstorm distribution, 10/83 - 10/96



Sheet4

				Livermore		Livermore				Palo Alto		Palo Alto

		Rainfall bin		Total Amount		Number of Storms				Total Amount		# of Storms

		> 2		2.29		1				2.02		1

		1.75 - 2		3.91		2

		1.5 - 1.75		6.4		4

		1.25 - 1.5		5.27		4

		1 - 1.25		15.37		14

		0.75 - 1.0		18.62		22

		0.5 - 0.75		36.96		61

		0.4 -0.5		17.27		41

		0.3 - 0.4		20.84		62

		0.2 - 0.3		21.19		88

		0.1 - 0.2		17.07		123

		0.05 - 0.1		7.38		110

		0.02 - 0.05		3.74		131

		0.01		0.058		58

		trace		--		117				--		65
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Sheet5

				Rain Bin		Livermore		Palo Alto

				2.25		100		100

				2		98.6		98.75

				1.75		96.2		95.26

				1.5		92.4		93.37

				1.25		89.2		89.9

				1		79.9		83.08

				0.75		68.6		67.7

				0.5		46.23		49.26

				0.4		35.78		35.78

				0.3		23.16		24.14

				0.2		10.33		11.77

				0.1		0.8		0.8
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		Rain Bin		Palo Alto				Livermore

		2.25		100				100

		2		98.75				98.6

		1.75		95.26				96.2

		1.5		93.37				92.4

		1.25		89.9				89.2

		1		83.08				79.9

		0.75		67.7				68.6

		0.5		49.26				46.23

		0.4		35.78				35.78

		0.3		24.14				23.16

		0.2		11.77				10.33

		0.1		0.8				0.8
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Palo Alto:  Line represents analysis of 13 years of daily rainfall data from 1983-1996.
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