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Grassland Bypass Project 

Technical and Policy Review Team 
Determination of Incentive Fees for Winter 2005 Floods 

 

I. Introduction 
 
This document is a summary of the analysis conducted by the Technical Policy and Review Team and 
its recommendations to the Oversight Committee regarding discharges of selenium and salts from the 
Grassland Drainage Area in Winter 2005.   
 
The Team consists of representatives from the U. S. Environmental Protection Agency, U. S. Bureau of 
Reclamation, U. S. Fish and Wildlife Service, California Regional Water Quality Control Board, and the 
California Department of Fish and Game. Staff from the U. S. Geological Survey offered technical 
support. The Team met six times through conference calls in January and February 2006. The Team met 
with Dr. Terry Young of Environmental Defense and David Cory of the Grassland Area Farmers on 
February 14, 2005, to gain insight regarding the background of provisions in the 2001 Use Agreement1, 
in particular the application of exemptions specified in it appendices. The Team wanted to follow the 
terms and conditions of the 2001 Use Agreement, while being consistent with decisions made in 1997 
and 1998, to provide a fair and rational analysis of the 2005 situation. 
 
The Team chose a study period of October 1, 2004 through June 30, 2005 to cover the entire winter 
season to monitor the cumulative effects of rainfall and consequent flows.  The Team compared the 
current data with the 2001 Use Agreement, the 2001 revised TMDL2, and the 2001 Waste Discharge 
Requirement3. The Team reviewed the exemptions provided in the 2001 Use Agreement, and compared 
the 2005 data with the previous wet years of 1995, 1997, and 1998. 
 
The Team recognizes the wealth of data readily available from the Grassland Bypass Project Monitoring 
Program, Storm Water Monitoring per the 2001 Waste Discharge Requirement conducted by the 
Grassland Area Farmers, as well as weather data from independent sources.  The Team is also cognizant 
of the efforts and success of the Grassland Area Farmers in controlling drainage discharges over the 
course of the Project (Figure 1). The Team also recognizes that there are many ways to review the 
situation after the fact.   
 
The purpose of this report is to determine the preliminary Drainage Incentive Fees due according to the 
terms of the Use Agreement, and to provide information to the Oversight Committee for consideration 
as to whether the conditions of Winter 2005 were “Unforeseeable and Uncontrollable”. 

                                                           
1 San Luis & Delta-Mendota Water Authority and the United States, Department of the Interior, Bureau of Reclamation, 
September 28, 2001.  Agreement for Use of the San Luis Drain. Agreement No. 01-WC-20-2075. Included in this report as 
Attachment A. 
2 California Regional Water Quality Control Board, August 2001. Revised Total Maximum Daily Load for Selenium in the 
Lower San Joaquin River. 
3 California Regional Water Quality Control Board, September 21, 2001. Waste Discharge Requirements No. 5-01-234 for 
the San Luis & Delta-Mendota Water Authority and the United States, Department of the Interior, Bureau of Reclamation, 
Grassland Bypass Channel Project (Phase II), Fresno and Merced Counties. 
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II. Background 
 
The 2001 Use Agreement for the Grassland Bypass Project specified load values for selenium and salts 
that can be discharged by the Grassland Area Farmers, represented by the San Luis and Delta-Mendota 
Water Authority, from the Grassland Drainage Area in any given month and over a full year.  The Use 
Agreement provides exemptions for high rainfall and upper watershed flooding and describes the 
methods for calculating the attributable discharges.  The Use Agreement specifies Drainage Incentive 
Fees of up to $250,000 when the attributable discharges exceed the load values.  
 
During 2005, the eighth year of operation, the Grassland Bypass Project discharged selenium in excess 
of the monthly selenium load values in January, February, and March 2005.  The monthly salinity load 
values were exceeded in November 2004 and January 2005. 
 
Beginning in October 2004 and continuing through April 2005, more than twelve and a half inches of 
rain fell on the Grassland Drainage Area.  The recurring string of storms saturated the soils across the 
Grassland Drainage Area and caused increases in flows in local drains. Over four days in October 2004, 
1.5 inches of rain fell that caused a 20 cfs increase in flows discharged from the Grassland Drainage 
Area into the San Luis Drain.  Ten days of rain in early January 2005 resulted in a 40 cfs increase in 
flow.   
 
In mid-February, 2.2 inches of rain fell on the Grassland Drainage Area over four days. The flow of 
water increased from 40 cfs in the morning of February 16 to 151 cfs that evening, more than the 
capacity of the Grassland Bypass Channel.  Since more rain was in the forecast, the Grassland Area 
Farmers were forced to divert flood water into the Agatha Canal for the first time since February 1998.  
This 270 acre-feet of flood water included approximately fourteen pounds of selenium and 1,140 tons of 
salts. 
  
As a result, the water discharged from the Grassland Drainage Area in January, February, and March 
2005 contained loads of selenium and salts that exceeded the limits specified in the 2001 Use 
Agreement.  Since October 1996, the Grassland Area Farmers have successfully reduced the amount of 
selenium and salt discharged from the Grassland Drainage Area.  The last time the monthly load values 
were exceeded by more than 5 percent was in September 1998. 
 
On May 31, 2005, the San Luis and Delta-Mendota Water Authority, representing the Grassland Area 
Farmers, presented a floodwaters report4 that described the circumstances that led to the exceedances.  
The report concluded: 
 

“Given the uncontrollable nature of the rain induced discharges of January through March of 
2005, the fact that the continued succession of storms could not be reasonably anticipated, and 
the injustice of imposing penalties for unpreventable events,  the exceedances occurring in 
January, February, and March of 2005 should be declared “Unforeseeable and 
Uncontrollable.” 

                                                           
4 San Luis & Delta-Mendota Water Authority, May 31, 2005. Letter to Kirk Rodgers, Regional Director, Bureau of 
Reclamation, and Rudy Schnagl, Central Valley Regional Water Quality Control Board, Subject: Grassland Bypass Project 
Floodwaters Report. Included in this report as Attachment B. 
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III. Summary of Data and Determination of Loads of Selenium and Salts. 
 

A. Rainfall on the Grassland Drainage Area 
 
The Drainage Coordinator provided daily rainfall data for the weather station operated by Panoche 
Water District (WD).  These data were compared with daily rainfall data collected at three nearby sites 
operated by the California Department of Water Resources for the California Irrigation Management 
System (CIMIS), plus one site near Los Banos operated by the National Weather Service.   
 
Table 1 is a comparison of monthly total rainfall measured at the five weather stations.  Figure 2 is a 
map showing the locations of the weather stations in relation to the Grassland Drainage Area.  
 
The Team noted differences between daily measurements at each station and in the monthly totals for 
the sites.  The differences are partly due to the natural variability of rainfall across the watershed.  
However, the precision of each site appears to be different.  For example, while the Panoche WD rain 
gauge is located near the Panoche CIMIS site, there were discrepancies in measurements at the sites in 
October 2004, November 2004, and June 2005. 
  
Appendix F of the Use Agreement states that installation, operation, and maintenance of the rainfall 
monitoring gage at the Panoche Water District must be approved by the Oversight Committee and must 
be operated and maintained by the Authority or the Drainage parties at the time of the high rainfall 
event. 
 
The Drainage Coordinator, in a December 10, 2001, e-mail message, notified representatives for 
Reclamation and other agencies that the rain gage had been installed. This message is included in this 
report as Attachment C. 
 
The Oversight Committee has not met since October 2001, and has not approved the installation, 
operation or maintenance of the rain gage.  The TPRT recommends that an ad hoc committee of the 
Data Collection and Review team inspect the rain gage to ensure that it is collecting accurate data, and 
recommend its approval by the Oversight Committee. 
 
At this time, the Team accepts the data from the Panoche Water District rain gage to represent rainfall 
during the study period. 
 

B. Water Discharged from the Grassland Drainage Area 
 
The Team reviewed flow data for Stations A and B of the Grassland Bypass Project, and for the Agatha 
Canal between October 1, 2004 and June 30, 2005.  These data were reported by the San Francisco 
Estuary Institute5 in monthly monitoring reports.  Table 2 summarizes the monthly total flows of water 

                                                           
5 http://www.sfei.org/grassland/reports/gbppdfs.htm
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passing Stations A and B and also lists the amount of water discharged from the Grassland Drainage 
Area into the Agatha Canal in February 2005.  Figure 3 shows the daily rainfall and subsequent flows in 
the San Luis Drain. 
 
Station A is where drain water is first discharged in the San Luis Drain. This is a measure of the actual 
amount of water discharged from the Grassland Drainage Area.  
 
Station B is located at the end of the San Luis Drain, and is the compliance point for loads attributed to 
the Project specified in the 2001 Waste Discharge Requirement.  Flows increase between Stations A and 
B that typically occurs during winter months due to groundwater seepage into the canal and rainfall 
directly on the drain. 
 
The daily flow of water from the Grassland Drainage Area into the Agatha Canal came from the 2005 
Floodwaters Report.  These flow values are similar to weekly instantaneous measurements published by 
SFEI at the same time. 
 

C. Loads of Selenium Discharged from the Grassland Drainage Area 
 
The Team reviewed the daily loads of selenium in water at Station B published in the monthly 
monitoring reports.  The Grassland Area Farmers calculated the loads in the Agatha Canal in the 2005 
Floodwaters Report.  The Team confirmed these load calculations. 
 
Table 3 is a summary of the monthly selenium loads discharged from the Grassland Drainage Area 
Project between October 2004 and December 2005. 
 

D. Loads of Salts Discharged from the Grassland Drainage Area 
 
The Team calculated the daily loads of salts that were discharged from the Grasslands Drainage Area 
into the San Luis Drain and the Agatha Canal.  Table 4 is a summary of the monthly salt loads 
discharged from the Grassland Drainage Area Project between October 2004 and December 2005. 
 

E. Applicable Selenium Load Values 
 
The 2001 Use Agreement specified the monthly and annual load values of selenium that could be 
discharged from the Project.  The monthly and annual loads were based on a 1996 Regional Board staff 
report and are identified in Appendix C of the Use Agreement.  The 2001 Use Agreement anticipated the 
then upcoming consideration by the Regional Board of a revised Total Maximum Daily Load (TMML) 
for Selenium in the Lower San Joaquin River.  The Use Agreement provides a mechanism (Appendix D) 
whereby, if and when the revised TMML were adopted by the Regional Board and approved by EPA, 
and upon request of the draining parties, the applicable load values would be revised to conform to the 
revised TMML.  By letter of August 4, 2005 (Attachment D), the Authority elected 2005 as the effective 
year for the revisions of the TMML to be applicable.  The 2005 Applicable Selenium Load Values, also 
called the revised Total Maximum Monthly Load, are listed on Table 5. 
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F. Applicable Salinity Load Values 
 
The 2001 Use Agreement, Appendix E, specified monthly loads of salts that could be discharged from 
the Project.  These values are also listed in Table 5. 
 

G. Exceedances of Selenium Load Values 
 
Table 6a compares the applicable monthly selenium load values with the loads of selenium discharged 
from the Grassland Drainage Area.  The discharge exceeded the monthly load values in January, 
February, and March 2005 by 657 pounds of selenium. The loads of selenium discharged in all other 
months were less than the monthly selenium load values. 
 
The total load of selenium discharged from the Grassland Drainage Area in 2005 was six percent less 
than the total annual load value. 
 

H. Exceedance of the Salinity Load Values 
 
Table 6b compares the monthly salinity load values with the loads of salts discharged from the 
Grassland Drainage Area during the study period.  The Team estimates that the January 2005 discharge 
was more than the salinity load value by 1,784 tons.  
 
The Team also calculated that the load of salt discharged from the Project during November 2004 was 
two percent more than the monthly salinity load value. The 2001 Use Agreement, Appendix H, states 
that no monthly incentive fee will be assessed if the monthly load value is less than or equal to five 
percent of the monthly load value. Since the November 2004 salinity exceedance was less than five 
percent of the Salinity Load Value, no further action is needed by the Oversight Committee regarding 
the November 2004 salt load discharge. 
 
The total load of salt discharged from the Grassland Drainage Area in 2005 was 21 percent less than the 
total annual load value. 
 

I. Conclusions  
 
During January, February, and March 2005, the Authority discharged 657 pounds of selenium and 1,784 
tons of salt in excess of the applicable limits specified in the 2001 Use Agreement. 
 
The Grassland Area Farmers met the annual load values for selenium and salts in 2005. 
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IV. Application of Exemptions Provided in the 2001 Use Agreement 
 
The 2001 Use Agreement imposes a “Performance Incentive Fee” of up to $ 250,000 for discharges of 
salts or selenium in excess of the load values.  However, Appendices to the Use Agreement define 
conditions when all or portions of the discharges may be exempted when calculating attributable 
discharges subject to the Incentive Fees.  The following discusses the application of these exemptions. 
 

A. Appendix F – High Rainfall Exemption 
 

“This Appendix describes a High Rainfall Exemption that will, under certain specified 
circumstances, reduce the Attributable Discharge amount defined in Section 1.A. of the Use 
Agreement. The overall objective of this High Rainfall Exemption is to accomplish the following: 

 
Respond to the concern that farmers may lose their ability to control discharges to the levels 
required by the Use Agreement during high-rainfall months. 
 
Protect water quality in the San Joaquin River and the estuary downstream; and 

 
Be consistent with current federal and state policy. 

 
Notwithstanding any other provision of this Appendix or of the Use Agreement, this High Rainfall 
Exemption is not applicable for any period for which the Oversight Committee, in its sole discretion, 
has determined that the actual discharge of selenium has caused significant adverse environmental 
impacts in Mud Slough or at any point downstream of Mud Slough pursuant to Section IV.A.3. of the 
Agreement. 

 
1. When applicable: If the 3-month cumulative rainfall, measured at the Panoche Water District 
gauge, equals or exceeds 6 inches in either the current month, or in any of the previous three 
months; and, if the actual "4-day monthly equivalent low flow at Crow's Landing" during the current 
month is equal to or exceeds 300% of the "4-day monthly equivalent low flow at Crow's Landing" 
(i.e., design flow) used to calculate the TMML for that month; provided, that installation, 
maintenance and operation of a rainfall monitoring gauge at the Panoche Water District has been 
approved by the Oversight Committee and said station is being operated and maintained by the 
Authority or the Draining Parties at the time of the high rainfall period.” 

 
Appendix F of the 2001 Use Agreement thus provides two triggers for granting an exemption for high 
rainfall, both of which must be met.  
 

1.  Three-Month Cumulative Rainfall Trigger 
 
In the literal reading of the Use Agreement, “3-month cumulative rainfall” is derived by simply adding 
three consecutive months of rainfall data.  Table 7a lists the three-month cumulative rainfall at the 
Panoche WD rain gauge. Figure 4 shows this data in relation to the six-inch threshold. The rain that fell 
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during November 2004 - January 2005 was less than 6 inches; the selenium exceedance that occurred in 
January 2005 would not qualify for this part of the exemption.  The rain that fell during December 2004 
through February 2005 was more than 6 inches; the selenium exceedance that occurred in February 
would qualify for this part of the exemption. The phrase “or in any of the previous three months” 
provides a three month trailer, such that once the trigger is met in February, it would apply to the March 
2005 selenium exceedance as well.  
 
In the 2005 Floodwater Report, the Drainage Coordinator presented a different calculation of the High 
Rainfall Exemption.  He applied the 3-month cumulative rainfall trigger as a running accumulation of 
the previous 90 days (pers. comm., Joe McGahan).  The calculation of the 90-day cumulative rainfall 
data is shown on Table 7b.  Figure 5 shows this data in comparison with the six-inch threshold. The 90-
day running total rainfall at the Panoche WD rain gage first exceeded the 6 inch threshold on January 7, 
2005.  According to this interpretation, the selenium exceedance that occurred in January 2005 would 
qualify for this part of the exemption. 
 
The 90-day running total rainfall was more than 6 inches for 43 consecutive days during February and 
March 2005.  By mixing monthly and daily totals, it is not clear how the phrase “or in any of the 
previous three months” applies under this interpretation of the data. 
 

2.  Assimilative Capacity in the San Joaquin River Trigger 
 
The second part of the High Rainfall Exemption is based on the assimilative capacity of the San Joaquin 
River.  The 2001 Use Agreement allows an exemption for excess selenium discharges when the “Actual 
4-day monthly equivalent low flow” in the river is more than three times the design flow.  
 
A model was developed by Karkoski in 19946 to support a Total Maximum Monthly Load for selenium. 
Karkoski 1994 defined the term “4-day monthly equivalent low-flow” and developed the following 
equation for calculating this value: 
 
   4-day monthly equivalent low flow =  
    (Actual 4-day low flow x Average Flow) / Total Flow 
 
The Team calculated the “Actual 4-day monthly equivalent low-flow” for January, February and March 
2005 using the 1994 TMML model.  The calculations show that only January 2005 had sufficient flows 
for this part of the exemption to apply (Table 8a).  This part of the exemption would NOT apply to the 
selenium exceedances that occurred in February and March because the “Actual 4-day monthly 
equivalent low flow” during those months was less than 300 percent of the design flow (Tables 8b and 
8c). 
 
The 2005 Floodwater Report presented a different analysis, again using daily data to calculate when the 
actual flows exceeded the threefold design flows on a daily basis. By using this daily calculation method 
this trigger was met on 31 days in January, 13 days in February, and 17 days in March (61 days). 
 
                                                           
6 Karkoski, Joe. June 1994.  A Total Maximum Monthly Load Model for the San Joaquin River. Staff Report of the 
California Regional Water Quality Control Board, Central Valley Region. 
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3.  Discussion 
 
The assimilative capacity trigger appears designed, as stated in Appendix F, to “protect water quality in 
the San Joaquin River and the estuary downstream”.  The team notes that during January, February, and 
March the selenium concentration in the San Joaquin River at Crow’s Landing met the 5 ppb monthly 
mean performance goal applicable during this period as well as the long term 5 ppb 4-day average 
objective.  However, the method used by the Authority in the 2005 Floodwaters Report to calculate the 
actual 4-day monthly equivalent low-flow for the San Joaquin River represents a departure from 
previous methods.  Karkoski (1994) derived a “monthly equivalent of the low 4 day average flow” to 
compute the design flow for the selenium TMML on the San Joaquin River.  This was necessary in 
order for the regulators to make comparisons between the Regional Board Basin Plan objectives for 
selenium, which were based on monthly mean values, and USEPA objectives, which were based on a 4 
day averaging period.  The Regional Board recognized that regulating selenium loads on a monthly basis 
rather than a daily basis was preferable since the districts generally did not have the infrastructure to 
make daily adjustments to drainage discharges.  Karkoski (1994) describes in detail how the “monthly 
equivalent of the low 4 day average flow” was calculated during the development of the selenium 
TMML for the San Joaquin River.  This same methodology was used to establish design flows in the 
applicable revised TMML, and all available information indicates it was this methodology that was used 
at the time the trigger language was established in the 2001 Use Agreement.  The team recommends that  
the TMML methodology be used to apply this trigger. 
 
The Team discussed possible interpretations of the 3-month cumulative rainfall trigger.  The Meriam-
Webster Dictionary defines the word “Month” as “a measure of time corresponding nearly to the period 
of the moon's revolution and amounting to approximately 4 weeks or 30 days or 1/12 of a year”.  The 
language in Appendix F reads “. . .equals or exceeds 6 inches in either the current month . . .” (emphasis 
added), seeming to open the possibility of interpreting month to mean a collection of days. The flooding 
of fields during Winter 2005 was caused by steady rainstorms that saturated the topsoil and filled drain 
collector systems. Decisions in the field were made on a day-to-day basis. The effects of each storm 
lingered for days and weeks, irrespective of the particular day of one month or the next in which the 
storm occurs. The six-inch cumulative rainfall trigger appears clearly to be included, as stated in 
Appendix F, to “respond to the concern that farmers may lose their ability to control discharges to the 
levels required by the Use Agreement during high-rainfall months”.  The Team notes, however, that it 
would have been a simple matter to include the words “90-day cumulative rainfall” rather than “3-month 
cumulative rainfall” if that was the intent of the words in the Use Agreement.  The high rainfall 
exception triggers were established based on an analysis of historical data on a monthly, not daily basis.  
Had the data been evaluated on a 90-day cumulative rather than a 3-month cumulative basis, a different 
trigger may have been established.  Furthermore, use of a 90-day cumulative rainfall computation opens 
up additional questions regarding the application of the trigger.  For example, if the trigger is applied 
using cumulative daily data, does the exemption only apply on a daily basis? Does the “3-month” trailer 
become a “90-day” trailer?  The Use Agreement is a carefully crafted document in which parts are 
interrelated, and thus the team recommends following the specific language of the Agreement. 

4. Application of the High Rainfall Exemption  
 
In conclusion, the Team has reviewed the terms of Appendix F that deals with the High Rainfall 
Exemption for discharges of selenium and salts from the Project.  Table 9 summarizes the application of 
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the exemption triggers, showing both the 3-month cumulative and 90-day cumulative calculation of the 
rainfall trigger. 
 
The Team finds that both the rainfall and assimilative capacity conditions are NOT met in January, 
February, and March 2005. Therefore, the attributable loads of 657 pounds of selenium and 1,784 tons 
of salts are NOT exempt from the Drainage Incentive Fee. 
 
The Team notes that if the “90-day cumulative rainfall” method were used, both the rainfall and 
assimilative capacity triggers are met in January 2005, but not during February and March 2005.  
 

B. Upper Watershed Exemption 
 
Appendix G of the 2001 Use Agreement provides an exemption from Drainage Incentive Fees for 
selenium loads from outside the Grassland Drainage Area.  
 

“Under certain conditions of high rainfall in the Coastal Range, water carrying selenium loads 
runs off from the Upper Panoche/Silver Creek watershed, through the channels of the Grassland 
Area Farmers, and is discharged into the San Joaquin River through the Grassland Bypass 
and/or the San Luis Drain. The parties to the Use Agreement have agreed that the selenium load 
from the upper watershed discharged though the Bypass and the San Luis Drain under certain 
specified conditions should not be included in the computation of Attributable Discharges for 
purposes of this Use Agreement. 
 
Notwithstanding any other provision of this Appendix G or of the Use Agreement, no amount of 
discharge will be exempted pursuant to this Appendix G until an Upper Watershed Selenium 
Monitoring System has been developed as described in this Appendix and submitted to and 
approved by the Oversight Committee.” 

 
Flooding from the Panoche/Silver Creek watershed occurred across land located south of the Grassland 
Drainage Area, and entered Firebaugh Canal Water District’s Third Lift Canal in January and February 
2005.  This water was diverted south to the Mendota Pool and did not directly discharge through the 
Grassland Bypass Project and/or the San Luis Drain.  Furthermore, the Upper Watershed Selenium 
Monitoring System required in Appendix G has not been developed and approved by the Oversight 
Committee. Therefore, this exemption does not apply. 
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V. Calculation of the Drainage Incentive Fee 
 
Appendix H of the Use Agreement describes how the Incentive Fees must be calculated for monthly 
exceedances of the Selenium and Salt Load Values: 
 

If the monthly exceedance is greater than 5% of the Monthly Load Value the monthly incentive 
fee will be determined by the following formula: 

 
$250,000/(0.20 x current annual load value) per pound or $500 per pound, 
 whichever is less. 

 
The rates of the Incentive Fee are: 
 
 $250,000 /(0.20 x 4,566 pounds) = $ 273.76 per pound of selenium 
 

$250,000 /(0.20 x 167,846 tons) = $  7.45 per ton of salt 
 
The Team calculates the Drainage Incentive Fees for Winter 2005, based on the January, February, and 
March 2005 Attributable Loads of 657 pounds of selenium and 1,784 tons of salt, to be $179,806. 
Tables 10a and 10b present the Team’s calculations of the monthly Drainage Incentive Fees. 
 
Since the total discharges of selenium and salts from the Grassland Drainage Area in 2005 were less 
than the total annual load values, there is no Annual Drainage Incentive Fee. 
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VI. Adjustments of the Incentive Fee 
 

Section IV. 4.B.(2)(b) of the 2001 Use Agreement further describes how the Incentive Fees can be 
adjusted.  
 

A.   Waiver for Uncontrollable and Unforeseeable Events 
 
To be determined by the Oversight Committee. See Chapter VII of this report. 
 

B.  Duplicative Regional Board Penalties 
 
The Use Agreement states: 
 

In the event that the Regional Board or other regulatory agency imposes a financial penalty 
which the AUTHORITY or Draining Parties become responsible to pay for discharges of 
Selenium or Salt that are the subject of Drainage Incentive Fees assessed under this Agreement, 
the Drainage Incentive Fee owed by such parties shall be reduced by the amount of such other 
financial penalty. The Oversight Committee shall determine when this payment relief is 
applicable. 

 
The Drainage Incentive Fee will be reduced if the Regional Board assesses a financial penalty for 
violation of terms of the 2001 Waste Discharge Requirement. 
 

C.   Incentive Credits 
 
Table 11 is a summary of Incentive Credits of 3,679 pounds of selenium and nearly 238,000 tons of salts 
earned by the Grassland Area Farmers through their the diligent operation of the Project.  
 
The Team’s interpretation of Appendix H of the 2001 Use Agreement is that the Incentive Credits are to 
be used to offset exceedances of the annual load values.  Since the Grassland Area Farmers did not 
exceed the annual Selenium Load Value for 2005, the Incentive Credits cannot be applied against the 
monthly attributable loads to reduce the Drainage Incentive Fees. 
 

D.   Exceedances of Both Selenium and Salinity Load Values 
 
The Team finds that the loads of selenium and salts discharged from the Grassland Drainage Area 
during January 2005 exceeded the Load Values for that month. The Incentive Fee for the salt load would 
be cancelled according to Section IV.2.B.(4)(b)(4). 
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VII.  Determination of Unforeseeable and Uncontrollable Conditions in 
Winter 2005 

 

A. Introduction 
 
Section IV. 4.B.(2)(b)(1) of the 2001 Use Agreement7 states that the: 
 

“Oversight Committee may waive the Drainage Incentive Fee, in whole or in part, only upon a 
finding that the Authority has shown that exceedances, in particular months or for the year as a 
whole, were caused by Unforeseeable and Uncontrollable Events.” 

 
The 2001 Use Agreement defines “unforeseeable and uncontrollable events in Section I.Q: 
 

"Unforeseeable and Uncontrollable Events" are events that cannot reasonably be anticipated 
and are caused by events outside the control of the Authority. Final determinations as to what 
constitutes Unforeseeable and Uncontrollable Events are made solely by the Oversight 
Committee.” 
 

 
The May 31, 2005 letter from San Luis Delta Mendota Water Authority transmitting the Floodwaters 
Report 8 requests a declaration that the 2005 winter and spring fall under the definition of 
“Unforeseeable and Uncontrollable Events” (UU) as defined in the 2001 Use Agreement. The letter 
points to the demonstrated determination and ability of the Grassland Area Farmers to comply with 
selenium load targets since October 1998, the uncontrollable nature of the rain induced discharges in 
January through March 2005, the fact that the continued succession of storms could not reasonably be 
anticipated, and the injustice of imposing penalties for unpreventable events. 
 
There is no clear standard for evaluating what constitutes a UU event.  The Technical and Policy Review 
Team reviewed data and decision documents from 1995, 1997, and 1998 when heavy rainfall caused 
flooding in the Grassland Drainage Area and the issue of UU events was considered by the Oversight 
Committee.  This chapter provides information on the 2005 conditions in the context of previous 
“Unforeseeable and Uncontrollable” considerations during the history of the Project.  The Team 
obtained data from a weather station near Los Banos operated by the National Weather Service which 
lists monthly rainfall at this site between October 1948 and December 2005 (Table 12). Rainfall data 
from this site were used in the analyses of 1997 and 1998 UU events.   
 
The Team recreated the methods used by the Grassland Area Farmers and the TPRT in 1997 and 1998 to 
compare recurrence intervals for rainfall at Los Banos. Table 13 is a summary of these calculations. 
 

                                                           
7 See Attachment A of this report. 
8 See Attachment B of this report. 
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B.  Water Year 1995 
 
The First Use Agreement9 for the Grassland Bypass Project (in effect from November 1995 through 
September 2001) included a provision for waiver of Drainage Incentive Fees for discharges caused by 
unforeseeable and uncontrollable events similar to the 2001 Use Agreement.  That provision cited 
discussion of unforeseeable and uncontrollable in the FONSI10.  The 1995 Supplemental Environmental 
Assessment/FONSI stated: 
 

“The standard for “unforeseeable and incontrollable events” is intended to deal with 
exceedances, for example, caused by flooding of selenium-laden coastal streams entering the 
drainage system such as occurred in March 1995. 

 
Other examples of unforeseeable and uncontrollable events are difficult to define.  Some 
examples of events that are NOT considered unforeseeable and uncontrollable include, but are 
not limited to: 

- heavy drainage discharges caused by greater-than-expected surface water applications 
- excessive drainage flows caused by irrigation actions 
- individual farmers’ irrigation management practices 
- distribution system malfunctions 
- selenium in sediments in the drain” 

 
This example was prior to the beginning of the Grassland Bypass Project and the example referred to a 
heavy rainfall event in the Coast Range which caused extreme flooding out of Panoche/Silver Creek that 
entered the Grassland Drainage Area during March of 1995.  The total rainfall that fell on the Los Banos 
station in March 1995 was 3.79 inches. The total rainfall that fell between October 1994 and June 1995 
was nearly 14 inches. 
 

C. Water Year 1997  
 
High rainfall and localized flooding and storm water runoff occurred in 1997 and the then applicable 
project load values were exceeded January through June 1997.  Between October 1996 and June 1997, 
12.06 inches of rain fell on the Los Banos site. Much of the analysis of the 1997 storm event focused on 
4-month cumulative rainfall totals11. The Grassland Area Farmers calculated the recurrence interval for 
forty-seven years worth of October – January cumulative rainfall at three weather stations in the 
Grasslands watershed to show that the period leading up to the January, 1997 storm events was an 
unusual event. The TPRT expanded this analysis to include all four-month cumulative rainfall at the 
three sites for the entire rainy season (between October and March).  The refined analysis showed that 
total rain that fell between October 1996 – January 1997 was not unique, and could be expected to occur 

                                                           
9 U.S. Bureau of Reclamation and the San Luis & Delta-Mendota Water Authority. November 1995. Agreement for Use of 
the San Luis Drain.  Agreement No. 6-07-20-W1319. 
10 U. S. Bureau of Reclamation, November 1995. Finding of No Significant Impact and Supplemental Environmental 
Assessment, Grassland Bypass Channel Project – Interim Use of the San Luis Drain for Conveyance of Drainage Water 
through the Grassland Water District and Adjacent Grassland Areas. Page 17. 
11 U.S. Bureau of Reclamation, December 2, 1997. Letter to Daniel Nelson, San Luis & Delta-Mendota Water Authority; 
Subject:  Grassland Bypass Channel Project Incentive Fee Assessments. 
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once every two to three years.  The Oversight Committee determined that conditions in 1997 had not 
been “Unforeseeable and Uncontrollable”. 
 

D. Water Year 1998  
 
High rainfall, localized flooding and storm water runoff again occurred in 1998.  Applicable project load 
values were exceeded January through July, 1998.  Between October 1997 and June 1998, 23.97 inches 
of rain fell on the Los Banos station, by far the wettest year of record.  In late-1998, the Grassland Area 
Farmers presented calculations that showed February 1998 to be the wettest month on record at Los 
Banos and two other local weather stations.  The GAF calculations were based on “Rain-Years” (July – 
June) and the wettest fifty months on record12. The Oversight Committee determined that 
“Unforeseeable and Uncontrollable” conditions occurred between February and June of 1998. 
 

E. Water Year 2005 
 
Between October 2004 and June 2005, 15.36 inches of rain fell on the Los Banos station.  The methods 
used by the Grassland Area Farmers and the TPRT in 1997 and 1998 were used to calculate the monthly 
and annual recurrence intervals with data from the weather station at Los Banos.  The method used in 
1997 was used to calculate the recurrence intervals for cumulative rainfall during four-month intervals 
between the months of October through March for 1995, 1997, 1998, and 2005. 
 

F.  Recurrence Intervals and Probabilities of Exceedance 
 

1.  Annual Rainfall 
 

The Team calculated the recurrence intervals for total annual rainfall during rain-years (July – June) 
1950 – 2005 at the Los Banos station (Figure 6).  The calculations show that the 15.43 inches of rain that 
fell on Los Banos between July 2004 and June 2005 was ranked fifth out of fifty-seven years of record 
and the recurrence interval for that amount of rain is approximately twelve years.  By comparison, the 
12.06 inches of rain that fell between July 1996 and June 1997 was ranked twelfth, and the 23.97 inches 
of rain that fell between July 1997 and June 1998 was ranked first in the period of record.  In other 
words, the rain that fell on Los Banos in 2005 was more than that of 1997, but less than 1998.  
 
The Oversight Committee determined that 1998 qualified as an Unforeseeable and Uncontrollable (U/U) 
event due to excessive rainfall.  As listed in Table 13, Water Year 1998 has a recurrence interval of 59 
years with an exceedance probability of two percent.  This means that there is approximately a two 
percent chance in any given year that the precipitation will equal or exceed 23.97 inches at the Los 
Banos rain gauge. 
 

                                                           
12 Grassland Area Farmers, June 11, 1998. Memo to the Grassland Bypass Project Oversight Committee. 
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The Oversight Committee determined that 1997 was not a U/U event.  The recurrence interval for 1997 
was calculated to be 5 years, with a corresponding probability of 20 percent (i.e. a 20 percent chance in 
any given year that the annual precipitation at Los Banos will exceed 12.06 inches).  By this metric, the 
threshold for a U/U event due to excessive rainfall as measured at the Los Banos gauge would 
presumably fall somewhere between these two events.   The recurrence interval for the 2005 annual 
rainfall (15.43 inches) at Los Banos was calculated to be 12 years, with an exceedance probability of 8% 
(i.e. there is an 8 % chance of exceedance in any given year).   If the probability threshold for declaring 
a U/U event were 10 percent (i.e. a 10 percent chance of occurring in any given year), then the 2005 
annual rainfall at Los Banos would qualify as U/U.  However, if the probability threshold for declaring 
U/U were 5 percent, ( i.e. a 5 percent chance of occurring in any given year) then the 2005 event would 
not qualify as a U/U event. 
 
The Team looked at the 1995 annual rainfall, since the events of March 1995 were cited as the standard 
for a U/U event in the 1995 Supplemental Environmental Assessment/FONSI for the first Grasslands 
Bypass Project.  During 1995 intense rainfall from January through March resulted in the discharge of 
selenium laden floodwater into the project area.  Although the storms of 2005 did not have the intensity 
of those in 1995, the monthly distribution of rainfall as measured at Los Banos was more uniform from 
October to June, and the total annual rainfall at the Los Banos gauge in 2005 exceeded the 1995 total by 
1.47 inches (10 percent).  The 4-month cumulative rainfall at Los Banos during 2005 also exceeded that 
of 1995 during January and February. If the annual rainfall as measured at Los Banos in 1995 were to be 
considered as a guide for determining a U/U event, then 2005 would certainly merit serious 
consideration as a U/U event due to excessive rainfall. 
 

2. 4-Month Cumulative Rainfall 
 
The Team used the 1997 method to calculate the recurrence intervals for cumulative rainfall during four-
month intervals between the months of October through March for 1995, 1997, 1998, and 2005. The 
results are plotted on Figure 7. The recurrence intervals for four-month periods in Winter 2005 ranged 
from 6.6 to 8.6, with probabilities between 12 percent and 16 percent, well below four-month periods in 
1995, 1997, and 1998. 
 

3. Monthly Rainfall 
 
The Team calculated the recurrence intervals for monthly rainfall using National Weather Service data 
for Los Banos from October 1948 to December 2005 (687 months).  The monthly calculations are 
summarized in Table 13 and plotted on Figure 8.  During February 1998, 8.08 inches of rain fell, making 
it the wettest month of record.  The recurrence interval for that much rain was calculated to be 688 
months (57 years). High monthly rainfall totals were also recorded in January 1995 and January 1997.  
The monthly recurrence intervals for 2005 ranged from 1.6 months to 10.6 months, with corresponding 
exceedance probabilities of 63% to 9 %.  The highest recurrence intervals (10.6 months) occurred in 
December 2004 and February 2005. 
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G. Uncontrollable Conditions 
 
The monthly rainstorms of 2005 may not have been particularly rare by examination of recurrence 
intervals, but the question remains about whether the Grassland Area farmers were confronted with local 
flooding that they could not control.  This is a question of field operations, control of drains and sumps 
along muddy roads in remote locations with relatively dangerous field conditions.  The Grassland Area 
Farmers followed the rules set in the 2001 Use Agreement and Storm Water Monitoring section of the 
2001 Waste Discharge Requirement.  Accessible sumps were shut off and daily notices were sent by fax 
to affected parties describing each situation.  Preliminary calculations and analytical results were shared 
with Reclamation and Regional Board staff.   
 
The Grassland Area Farmers have successfully controlled selenium within the Grassland drainage Area 
and have consistently met annual selenium load values specified in the 2001 Use Agreement since 
October 1998.  Despite the effects of the rainfall that occurred in 2005, by April the load values were 
again achieved. The Grassland Area Farmers ended 2005 with selenium discharges six percent below 
the annual selenium load value, and twenty-one percent below the annual salinity load value. 
 

H.   Conclusions 
 
Viewed on a total annual rainfall basis, the 2005 Water Year falls between Water Year 1998, which was 
declared “Unforeseeable and Uncontrollable”, and Water Year 1997 which was found not to qualify as 
“Unforeseeable and Uncontrollable.  When viewed on a monthly rainfall and 4-month cumulative 
monthly rainfall basis, the 2005 Water Year does not appear to be particularly unusual.  The Grassland 
Area Farmers appear to have taken all reasonable measures available to them to control the discharges.   
.
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Figure 1. Selenium Loads Discharged From the Grassland Drainage Area
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Figure 3. Grassland Bypass Project 
Comparison of Daily Rainfall and Flow in the San Luis Drain
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Figure 4.  Panoche Water District Rain Gauge
3-Month Cumulative Rainfall
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Figure 5. Panoche WD Rain Gauge 
90-day Cumulative Rainfall 
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Figure 6. Los Banos NWS
Total Annual Precipitation 1948 - 2005 (July - June)
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Figure 7.  Los Banos NWS
4 Month Cumulative Rainfall 1948 - 2005
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Figure 8.  Los Banos NWS
Total Monthly Rainfall October 1949 - December 2005
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Grassland Bypass Project
Technical Policy & Review Team
Determination of Incentive Fees for Winter 2005

Table 1.  Total Monthly Rainfall at Five Weather Stations in the Grasslands Watershed

Panoche WD (1) Panoche (2) Firebaugh (3) Los Banos (4) Los Banos (5)

rain gauge CIMIS 124 CIMIS 007 CIMIS 056 NWS
inches inches inches Inches inches

Oct-04 2.57 1.36 2.33 2.31 2.14
Nov-04 0.86 0.14 0.80 1.23 2.14
Dec-04 2.21 1.77 1.85 2.12 2.51
Jan-05 1.81 1.67 1.94 2.16 1.85
Feb-05 2.57 2.51 2.65 2.68 2.51
Mar-05 1.52 1.41 1.82 1.79 2.01
Apr-05 0.99 0.95 0.84 0.95 0.72
May-05 0.34 0.32 0.75 0.85 1.41
Jun-05 0.00 0.02 0.00 0.02 0.07

Total 12.87 10.15 12.98 14.11 15.29

Note: 
Panoche WD rain gauge is located 230 feet from CIMIS 124 Panoche

Data sources:
(1) Grassland Area Farmers, Rain Gauge operated by Panoche WD
(2) California Department of Water Resources, CIMIS 124 Panoche
(3) California Department of Water Resources, CIMIS 007 Firebaugh/Telles
(4) California Department of Water Resources, CIMIS 056 Los Banos
(5) National Weather Service, Los Banos. URL = http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?calosb+nca



Grassland Bypass Project
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Table 2.  Water Discharged from the Grassland Drainage Area

San Luis Drain San Luis Drain Agatha 
Site A (1) Site B (2) Canal (4)

acre-feet acre-feet acre-feet

Oct-04 1,100 1,570
Nov-04 1,070 1,510
Dec-04 1,060 1,550

Jan-05 2,410 2,820
Feb-05 3,480 3,670 269
Mar-05 3,730 3,910
Apr-05 2,060 2,120
May-05 2,540 2,580
Jun-05 2,710 2,760
Jul-05 2,750 2,860
Aug-05 2,910 3,070
Sep-05 1,600 1,790
Oct-05 810 1,220 (3)

Nov-05 850 1,310 (3)

Dec-05 1,020 1,520 (3)

2005 Total 26,870 29,630 269

Data Source:
(1) San Luis & Delta-Mendota Water Authority
(2) US Geological Survey preliminary flow data
(3) San Luis & Delta-Mendota Water Authority, San Luis Drain Terminus (Station B2)
(4) 2005 Floodwaters report
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Table 3.  Loads of Selenium Discharged from the Grassland Drainage Area

San Luis Drain Discharged from the GDA
Site B (1) into the Agatha Canal (3)

pounds pounds

Oct-04 129
Nov-04 166
Dec-04 157

Jan-05 391
Feb-05 578 14
Mar-05 947
Apr-05 387
May-05 408
Jun-05 310
Jul-05 290
Aug-05 314
Sep-05 207
Oct-05 122
Nov-05 176
Dec-05 158 (2)

2005 Total 4,288 14

Data Source:
(1) San Francisco Estuary Institute (SFEI)
(2) Estimate from Grassland Area Farmers preliminary data
(3) 2005 Floodwaters Report
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Table 4.  Loads of Salts Discharged from the Grassland Drainage Area

San Luis Drain Discharged from the GDA
Site B (1) into the Agatha Canal (3)

tons tons

Oct-04 5,530
Nov-04 6,470
Dec-04 6,560

Jan-05 12,310
Feb-05 15,970 1,139
Mar-05 20,050
Apr-05 11,100
May-05 12,040
Jun-05 11,000
Jul-05 12,100
Aug-05 12,190
Sep-05 7,450
Oct-05 5,490 (2)

Nov-05 6,100 (2)

Dec-05 6,360 (2)

2005 Total 132,160 1,139

Data Source:
(1) Calculated from USGS flow and EC data
(2) Estimates from Grassland Area Farmers flow and EC data measured

at San Luis Drain terminus (Station B2)
(3) 2005 Floodwaters Report, Table 2.
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Table 5.  Applicable Selenium and Salt Load Values

2001 Use Alternate Revised Salinity
Agreement (1) TMML (2) TMML (3) Load Values (4)

pounds of selenium pounds of selenium pounds of selenium tons of salts

Oct-04 294 294 294 5,781
Nov-04 294 294 294 6,332
Dec-04 298 298 298 7,782

Jan-05 289 211 289 10,526
Feb-05 440 488 488 18,455
Mar-05 496 488 496 21,352
Apr-05 433 506 506 17,653
May-05 400 512 512 17,659
Jun-05 308 354 354 18,191
Jul-05 310 356 356 19,283
Aug-05 299 366 366 16,225
Sep-05 291 332 332 9,006
Oct-05 260 328 328 5,665
Nov-05 260 328 328 6,205
Dec-05 211 211 211 7,626

Annual Selenium Load
for 2005 (Wet Year) 3,997 4,480 4,566 167,846

Data Source:
(1) 2001 Use Agreement, Appendix C.
(2) 2001 WDR, Page 12.
(3) 2001 Use Agreement, Appendix D.
(4) 2001 Use Agreement, Appendix E.
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Table 6a.  Exceedance of Selenium Load Values

Revised Selenium 
TMML (1)

Selenium 
discharged from 

the San Luis Drain 
(Site B) (2)

Selenium 
discharged to the 
Agatha Canal (2)

Exceedance of 
Monthly Selenium 

Load Value
Percent 

Reduction
pounds pounds pounds pounds

Oct-04 294 129 129 -56%
Nov-04 294 166 166 -44%
Dec-04 298 157 157 -47%

Jan-05 289 391 391 102 35% (3)

Feb-05 488 578 14 592 104 21% (3)

Mar-05 496 947 947 451 91% (3)

Apr-05 506 387 387 -24%
May-05 512 408 408 -20%
Jun-05 354 310 310 -12%
Jul-05 356 290 290 -19%
Aug-05 366 314 314 -14%
Sep-05 332 207 207 -38%
Oct-05 328 122 122 -63%
Nov-05 328 176 176 -46%
Dec-05 211 158 158 -25%

2005 Selenium Load Value 4,566
2005 Selenium Load 4,302
Percent Exceedence/Reduction -6% (4)

Notes:
(1) from Table 5
(2) from Table 3
(3) Exceedance more than 5 percent of Selenium Load Value; Drainage Incentive Fee will be assessed per 2001 Use Agreement Appendix H 2.B.
(4) Total Annual Selenium Load is less than the Total Annual Selenium TMML; no Annual Drainage Incentive Fee will be charged.

Total Load of 
Selenium Discharged 

by the Project
pounds

Percent 
Exceedance
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Table 6b.  Exceedance of Salinity Load Values

Salinity Load 
Values (1)

Salt Load 
discharged from 

the San Luis Drain 
(Site B) (2)

Salt Load 
discharged to the 

Agatha  Canal
Exceedance of 

Load Value
Percent 

Reduction
tons tons tons tons

Oct-04 5,781 5,530 5,530 -4%
Nov-04 6,332 6,470 6,470 138 2% (3)

Dec-04 7,782 6,560 6,560 -16%

Jan-05 10,526 12,310 12,310 1,784 17% (4)

Feb-05 18,455 15,970 1,139 17,109 -13%
Mar-05 21,352 20,050 20,050 -6%
Apr-05 17,653 11,100 11,100 -37%
May-05 17,659 12,040 12,040 -32%
Jun-05 18,191 11,000 11,000 -40%
Jul-05 19,283 12,100 12,100 -37%
Aug-05 16,225 12,190 12,190 -25%
Sep-05 9,006 7,450 7,450 -17%
Oct-05 5,665 5,490 5,490 -3%
Nov-05 6,205 6,100 6,100 -2%
Dec-05 7,626 6,360 6,360 -17%

2005 Salinity Load Value 167,846
2005 Salinity Load 133,299
Percent Exceedence/Reduction -21% (5)

Notes:
(1) from Table 5
(2) from Table 4
(3) Nov 2004 Salinity Exceedance is less than 5 percent of Salinity Load Value; No Drainage Incentive Fee assessed per 2001 Use Agreement App. H 2.B.
(4) Jan 2005 Salinity Exceedance more than 5 percent of Salinity Load Value; Drainage Incentive Fee will be assessed per 2001 Use Agreement App. H 2.B.
(5) 2005 salinity load is less than annual salinity load value; no annual drainage incentive fee will be assessed.

Total Salt Discharge
tons

Percent 
Exceedance
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Table 7a. Appendix F - High Rainfall Exemption - 3-Month Cumulative Rainfall Trigger

Rainfall on 3-month Cumulative 3-month Cumulative
Panoche WD (1) Rainfall Rainfall exceeds 6

inches inches inches? (2)

Oct-04 2.57
Nov-04 0.86
Dec-04 2.21 5.64 No
Jan-05 1.81 4.88 No
Feb-05 2.57 6.59 Yes
Mar-05 1.52 5.90 Yes (3)

Apr-05 0.99 5.08 Yes (3)

May-05 0.34 2.85 Yes (3)

Jun-05 0.26 1.59 No

Data sources:
(1) from Table 1, Rain Gauge operated by Panoche WD
(2) 2001 Use Agreement, Appendix F
(3) 2001 Use Agreement, Appendix F - once met, the triggger is also met in each of 

the three months succeeding months
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Table 7b.  Alternate Calculation of High Rainfall Exemption - 90 day Cumulative Rainfall

date
Panoche WD tipping 

bucket (1)
90-day cumulative 

rainfall

Is 90-day cumulative 
rainfall more than 6 

inches? (2)

10/1/2004
10/2/2004
10/3/2004
10/4/2004
10/5/2004
10/6/2004
10/7/2004
10/8/2004
10/9/2004
10/10/2004
10/11/2004
10/12/2004
10/13/2004
10/14/2004
10/15/2004
10/16/2004
10/17/2004 0.29
10/18/2004 0.06
10/19/2004 1.16
10/20/2004 0.13
10/21/2004
10/22/2004
10/23/2004 0.01
10/24/2004 0.22
10/25/2004
10/26/2004 0.70
10/27/2004
10/28/2004
10/29/2004
10/30/2004
10/31/2004
11/1/2004
11/2/2004
11/3/2004 0.06
11/4/2004 0.11
11/5/2004
11/6/2004
11/7/2004 0.07
11/8/2004 0.03
11/9/2004
11/10/2004 0.25
11/11/2004 0.18
11/12/2004
11/13/2004 0.11



Table 7b.  Alternate Calculation of High Rainfall Exemption - 90 day Cumulative Rainfall

date
Panoche WD tipping 

bucket (1)
90-day cumulative 

rainfall

Is 90-day cumulative 
rainfall more than 6 

inches? (2)

11/14/2004 0.01
11/15/2004
11/16/2004 0.01
11/17/2004
11/18/2004
11/19/2004
11/20/2004 0.01
11/21/2004
11/22/2004
11/23/2004
11/24/2004
11/25/2004
11/26/2004
11/27/2004 0.02
11/28/2004
11/29/2004
11/30/2004
12/1/2004 0.41
12/2/2004 0.12
12/3/2004
12/4/2004
12/5/2004
12/6/2004 0.01
12/7/2004
12/8/2004
12/9/2004
12/10/2004
12/11/2004 0.01
12/12/2004 0.01
12/13/2004 0.01
12/14/2004
12/15/2004
12/16/2004
12/17/2004
12/18/2004 0.01
12/19/2004
12/20/2004 0.01
12/21/2004 0.40
12/22/2004 0.47
12/23/2004 0.04
12/24/2004 0.34
12/25/2004 0.37
12/26/2004
12/27/2004
12/28/2004
12/29/2004
12/30/2004 5.64
12/31/2004 5.64

Ninety days after 
October 1, 2004



Table 7b.  Alternate Calculation of High Rainfall Exemption - 90 day Cumulative Rainfall

date
Panoche WD tipping 

bucket (1)
90-day cumulative 

rainfall

Is 90-day cumulative 
rainfall more than 6 

inches? (2)

1/1/2005 0.01 5.65
1/2/2005 0.11 5.76
1/3/2005 0.04 5.80
1/4/2005 5.80
1/5/2005 0.10 5.90
1/6/2005 0.01 5.91
1/7/2005 0.27 6.18 yes
1/8/2005 0.13 6.31 yes
1/9/2005 0.56 6.87 yes
1/10/2005 0.04 6.91 yes
1/11/2005 0.08 6.99 yes
1/12/2005 6.99 yes
1/13/2005 6.99 yes
1/14/2005 6.99 yes
1/15/2005 6.99 yes
1/16/2005 6.70 yes
1/17/2005 6.64 yes
1/18/2005 5.48
1/19/2005 5.35
1/20/2005 5.35
1/21/2005 5.35
1/22/2005 5.34
1/23/2005 5.12
1/24/2005 5.12
1/25/2005 4.42
1/26/2005 0.16 4.58
1/27/2005 4.58
1/28/2005 0.30 4.88
1/29/2005 4.88
1/30/2005 4.88
1/31/2005 4.88
2/1/2005 0.02 4.90
2/2/2005 4.84
2/3/2005 4.73
2/4/2005 4.73
2/5/2005 0.05 4.78
2/6/2005 0.04 4.75
2/7/2005 4.72
2/8/2005 0.06 4.78
2/9/2005 1.39 5.92
2/10/2005 0.15 5.89
2/11/2005 0.15 6.04 yes
2/12/2005 0.52 6.45 yes
2/13/2005 0.01 6.45 yes
2/14/2005 0.03 6.48 yes
2/15/2005 0.03 6.50 yes
2/16/2005 6.50 yes
2/17/2005 6.50 yes

90-day 
cumulative 

rainfall 
exceeded the 

six-inch 
threshold on 
January 7, 

2005

90-day 
cumulative 

rainfall exceeded 
the six-inch 
threshold on 
February 11, 

2005



Table 7b.  Alternate Calculation of High Rainfall Exemption - 90 day Cumulative Rainfall

date
Panoche WD tipping 

bucket (1)
90-day cumulative 

rainfall

Is 90-day cumulative 
rainfall more than 6 

inches? (2)

2/18/2005 6.50 yes
2/19/2005 6.49 yes
2/20/2005 6.49 yes
2/21/2005 0.09 6.58 yes
2/22/2005 0.03 6.61 yes
2/23/2005 6.61 yes
2/24/2005 6.61 yes
2/25/2005 6.61 yes
2/26/2005 6.59 yes
2/27/2005 6.59 yes
2/28/2005 6.59 yes
3/1/2005 6.59 yes
3/2/2005 0.05 6.23 yes
3/3/2005 0.13 6.24 yes
3/4/2005 0.27 6.51 yes
3/5/2005 6.51 yes
3/6/2005 6.51 yes
3/7/2005 6.50 yes
3/8/2005 0.01 6.51 yes
3/9/2005 6.51 yes
3/10/2005 6.51 yes
3/11/2005 6.51 yes
3/12/2005 6.50 yes
3/13/2005 6.49 yes
3/14/2005 6.48 yes
3/15/2005 6.48 yes
3/16/2005 6.48 yes
3/17/2005 6.48 yes
3/18/2005 6.48 yes
3/19/2005 0.13 6.60 yes
3/20/2005 0.34 6.94 yes
3/21/2005 0.15 7.08 yes
3/22/2005 0.40 7.08 yes
3/23/2005 6.61 yes
3/24/2005 6.57 yes
3/25/2005 6.23 yes
3/26/2005 5.86
3/27/2005 5.86
3/28/2005 0.01 5.87
3/29/2005 0.03 5.90
3/30/2005 5.90
3/31/2005 5.90
4/1/2005 5.90
4/2/2005 5.89
4/3/2005 5.78
4/4/2005 5.74
4/5/2005 5.74
4/6/2005 5.64



Table 7b.  Alternate Calculation of High Rainfall Exemption - 90 day Cumulative Rainfall

date
Panoche WD tipping 

bucket (1)
90-day cumulative 

rainfall

Is 90-day cumulative 
rainfall more than 6 

inches? (2)

4/7/2005 0.10 5.73
4/8/2005 0.20 5.66
4/9/2005 0.16 5.69
4/10/2005 5.13
4/11/2005 5.09
4/12/2005 5.01
4/13/2005 5.01
4/14/2005 5.01
4/15/2005 5.01
4/16/2005 5.01
4/17/2005 5.01
4/18/2005 5.01
4/19/2005 5.01
4/20/2005 5.01
4/21/2005 5.01
4/22/2005 0.01 5.02
4/23/2005 0.01 5.03
4/24/2005 5.03
4/25/2005 5.03
4/26/2005 5.03
4/27/2005 4.87
4/28/2005 0.51 5.38
4/29/2005 5.08
4/30/2005 5.08
5/1/2005 5.08
5/2/2005 5.08
5/3/2005 5.06
5/4/2005 5.06
5/5/2005 0.34 5.40
5/6/2005 5.40
5/7/2005 5.35
5/8/2005 5.31
5/9/2005 5.31
5/10/2005 5.25
5/11/2005 3.86
5/12/2005 3.71
5/13/2005 3.56
5/14/2005 3.04
5/15/2005 3.03
5/16/2005 3.00
5/17/2005 2.97
5/18/2005 2.97
5/19/2005 2.97
5/20/2005 2.97
5/21/2005 2.97
5/22/2005 2.97
5/23/2005 2.88
5/24/2005 2.85



Table 7b.  Alternate Calculation of High Rainfall Exemption - 90 day Cumulative Rainfall

date
Panoche WD tipping 

bucket (1)
90-day cumulative 

rainfall

Is 90-day cumulative 
rainfall more than 6 

inches? (2)

5/25/2005 2.85
5/26/2005 2.85
5/27/2005 2.85
5/28/2005 2.85
5/29/2005 2.85
5/30/2005 2.85
5/31/2005 2.85
6/1/2005 2.80
6/2/2005 2.67
6/3/2005 2.40
6/4/2005 2.40
6/5/2005 2.40
6/6/2005 2.40
6/7/2005 2.39
6/8/2005 2.39
6/9/2005 2.39
6/10/2005 2.39
6/11/2005 2.39
6/12/2005 2.39
6/13/2005 2.39
6/14/2005 2.39
6/15/2005 2.39
6/16/2005 2.39
6/17/2005 2.39
6/18/2005 2.26
6/19/2005 1.92
6/20/2005 1.77
6/21/2005 1.37
6/22/2005 1.37
6/23/2005 1.37
6/24/2005 1.37
6/25/2005 1.37
6/26/2005 1.37
6/27/2005 1.36
6/28/2005 1.33
6/29/2005 1.33
6/30/2005 1.33

Total More than 6 inches: 54

Notes:
(1) Grassland Area Farmers, Rain Gauge operated by Panoche WD
(2) 2001 Use Agreement, Appendix F - once met, the trigger is also met in each of 

the three months suceeding months



Grassland Bypass Project
Technical Policy & Review Team
Determination of Incentive Fees for Winter 2005

Table 8a.  Summary of daily water flows on the San Joaquin River at Crows Landing.  Calculations
represent the January 2005 4-day average flows for determining the High Rainfall Exemption as described 
in the Agreement for Use of the San Luis Drain  and for determination of incentive fees for winter 2005.

Crows Landing Mean 
Daily Flow (1)

Crows Landing Mean 
Daily Flow

Crows Landing 4-day 
Average Flow 

cfs/day acre-feet acre-feet

1/1/2005 2,350 4,661
1/2/2005 2,760 5,474
1/3/2005 3,020 5,990
1/4/2005 3,220 6,387 5,628
1/5/2005 3,420 6,784 6,159
1/6/2005 3,370 6,684 6,461
1/7/2005 3,210 6,367 6,555
1/8/2005 3,060 6,070 6,476
1/9/2005 3,310 6,565 6,422
1/10/2005 3,830 7,597 6,650
1/11/2005 5,010 9,937 7,542
1/12/2005 5,710 11,326 8,856
1/13/2005 6,090 12,080 10,235
1/14/2005 6,190 12,278 11,405
1/15/2005 5,900 11,703 11,846
1/16/2005 5,220 10,354 11,603
1/17/2005 4,530 8,985 10,830
1/18/2005 3,950 7,835 9,719
1/19/2005 3,490 6,922 8,524
1/20/2005 3,100 6,149 7,473
1/21/2005 2,800 5,554 6,615
1/22/2005 2,580 5,117 5,936
1/23/2005 2,380 4,721 5,385
1/24/2005 2,080 4,126 4,879
1/25/2005 1,840 3,650 4,403
1/26/2005 1,690 3,352 3,962
1/27/2005 1,640 3,253 3,595
1/28/2005 2,030 4,027 3,570
1/29/2005 2,500 4,959 3,898
1/30/2005 3,060 6,070 4,577
1/31/2005 2,920 5,792 5,212

Total Monthly Flow 210,767
Average flow 6,799
Minimum 4-day flow 3,570

Actual 4-day Monthly Equivalent Low Flow =  (3,570 / 6,799) x 210,767 = (2) 110,679
4-Day Monthly Equivalent Low Flow at Crow's Landing (Design Flow)(3) 19,260

300% of Design Flow = 3 x 19,260 = 57,780

Conclusion: Actual 4-day monthly equivalent low-flow is more than 300% of the Design Flow.

Data Sources:
(1) San Francisco Estuary Institute, US Geological Survey Data.
(2) Actual 4-day Monthly Equivalent Low Flow = (Minimum 4-day flow / Average flow) x Total Monthly flow     
     (Karkoski 1994).
(3) Published flow from CVRWQCB (2001) Revised Selenium TMDL for the Lower San Joaquin River.



Grassland Bypass Project
Technical Policy & Review Team
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Table 8b.  Summary of daily water flows on the San Joaquin River at Crows Landing.  Calculations
represent the February 2005 4-day average flows for determining the High Rainfall Exemption as described 
in the Agreement for Use of the San Luis Drain  and for determination of incentive fees for winter 2005.

Crows Landing Mean 
Daily Flow (1)

Crows Landing Mean 
Daily Flow

Crows Landing 4-day 
Average Flow 

cfs/day acre-feet acre-feet

2/1/2005 2,720                             5,395
2/2/2005 2,520                             4,998
2/3/2005 2,170                             4,304
2/4/2005 1,940                             3,848 4,636
2/5/2005 1,770                             3,511 4,165
2/6/2005 1,700                             3,372 3,759
2/7/2005 1,630                             3,233 3,491
2/8/2005 1,570                             3,114 3,307
2/9/2005 1,500                             2,975 3,174
2/10/2005 1,470                             2,916 3,060
2/11/2005 1,410                             2,797 2,950
2/12/2005 1,360                             2,698 2,846
2/13/2005 1,320                             2,618 2,757
2/14/2005 1,280                             2,539 2,663
2/15/2005 1,270                             2,519 2,593
2/16/2005 2,040                             4,046 2,931
2/17/2005 2,260                             4,483 3,397
2/18/2005 2,950                             5,851 4,225
2/19/2005 3,560                             7,061 5,360
2/20/2005 4,410                             8,747 6,536
2/21/2005 4,800                             9,521 7,795
2/22/2005 4,660                             9,243 8,643
2/23/2005 4,230                             8,390 8,975
2/24/2005 3,850                             7,636 8,698
2/25/2005 3,510                             6,962 8,058
2/26/2005 3,160                             6,268 7,314
2/27/2005 2,850                             5,653 6,630
2/28/2005 2,630                             5,217 6,025

Total Monthly Flow 139,916
Average flow 4,997
Minimum 4-day flow 2,593

Actual 4-day Monthly Equivalent Low Flow =  (2,593 / 4,997) x 139,916 = (2) 72,616
4-Day Monthly Equivalent Low Flow at Crow's Landing (Design Flow)(3) 45,623

300% of Design Flow = 3 x 45,623 = 136,869

Conclusion: Actual 4-day monthly equivalent low-flow is less than 300% of the Design Flow

Data Sources:
(1) San Francisco Estuary Institute, US Geological Survey Data.
(2) Actual 4-day Monthly Equivalent Low Flow = (Minimum 4-day flow / Average flow) x Total Monthly flow     
     (Karkoski 1994).
(3) Published flow from CVRWQCB (2001) Revised Selenium TMDL for the Lower San Joaquin River.



Grassland Bypass Project
Technical Policy & Review Team
Determination of Incentive Fees for Winter 2005

Table 8c.  Summary of daily water flows on the San Joaquin River at Crows Landing.  Calculations
represent the March 2005 4-day average flows for determining the High Rainfall Exemption as described 
in the Agreement for Use of the San Luis Drain  and for determination of incentive fees for winter 2005.

Crows Landing Mean 
Daily Flow (1)

Crows Landing Mean 
Daily Flow

Crows Landing 4-day 
Average Flow 

cfs/day acre-feet acre-feet

3/1/2005 2,620                              5,197
3/2/2005 2,710                              5,375
3/3/2005 2,710                              5,375
3/4/2005 2,670                              5,296 5,311
3/5/2005 2,580                              5,117 5,291
3/6/2005 2,410                              4,780 5,142
3/7/2005 2,290                              4,542 4,934
3/8/2005 2,180                              4,324 4,691
3/9/2005 2,100                              4,165 4,453
3/10/2005 2,000                              3,967 4,250
3/11/2005 1,920                              3,808 4,066
3/12/2005 1,830                              3,630 3,893
3/13/2005 1,750                              3,471 3,719
3/14/2005 1,670                              3,312 3,555
3/15/2005 1,590                              3,154 3,392
3/16/2005 1,540                              3,055 3,248
3/17/2005 1,480                              2,936 3,114
3/18/2005 1,530                              3,035 3,045
3/19/2005 1,540                              3,055 3,020
3/20/2005 1,490                              2,955 2,995
3/21/2005 1,540                              3,055 3,025
3/22/2005 1,860                              3,689 3,188
3/23/2005 2,410                              4,780 3,620
3/24/2005 3,130                              6,208 4,433
3/25/2005 4,170                              8,271 5,737
3/26/2005 4,960                              9,838 7,274
3/27/2005 5,650                              11,207 8,881
3/28/2005 6,340                              12,575 10,473
3/29/2005 7,050                              13,984 11,901
3/30/2005 7,400                              14,678 13,111
3/31/2005 7,370                              14,618 13,964

Total (acre-feet) 183,454
Average (acre-feet/day) 5,918
Minimum 4-day flow (acre-feet) 2,995

Actual 4-day Monthly Equivalent Low Flow =  (2,995 / 5,918) x 183,454 = (2) 92,848
4-Day Monthly Equivalent Low Flow at Crow's Landing (Design Flow)(3) 45,623

300% of Design Flow = 3 x 45,623 = 136,869

Conclusion: Actual 4-day monthly equivalent low-flow is less than 300% of the Design Flow.

Data Sources:
(1) San Francisco Estuary Institute, US Geological Survey Data.
(2) Actual 4-day Monthly Equivalent Low Flow = (Minimum 4-day flow / Average flow) x Total Monthly flow     
     (Karkoski 1994).
(3) Published flow from CVRWQCB (2001) Revised Selenium TMDL for the Lower San Joaquin River.



Grassland Bypass Project
Technical Policy & Review Team
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Table 9.  Appendix F - High Rainfall Exemption - Summary 

3-month cumulative 
rainfall more than 6 

inches (1)

Actual 4-day monthly 
equivalent low flow more 
than 300% Design Flow? 

(3)

Qualify for Appendix F 
High Rainfall 
Exemption?

Jan-05 No Yes No
Feb-05 Yes No No
Mar-05 Yes No No

90-day cumulative 
rainfall more than 6 

inches? (2)

Actual 4-day monthly 
equivalent low flow more 
than 300% Design Flow? 

(3)

Qualify for Appendix F 
High Rainfall 
Exemption?

Jan-05 Yes Yes Yes
Feb-05 Yes No No
Mar-05 Yes No No

Sources:
(1) Table 7a.1
(2) Table 7a.2
(3) Tables 7b.1, 7b.2, and 7b.3



Grassland Bypass Project
Technical Policy & Review Team
Determination of Incentive Fees for Winter 2005

Table 10a.  Calculation of Incentive Fees - Selenium

Selenium Load 
Value (1)

Load of 
Selenium 

Discharged by 
the Project (2)

Exceedance of 
Selenium Load 

Values

Exceedance 
as Percent of 

Selenium Load 
Value

Is Exceedance 
Less than 5 
percent of 
Monthly 

Selenium Load 
Value?

Appendix F. 
High Rainfall 
Exemption

Appendix G. 
Upper 

Watershed 
Exemption

Attributable 
Discharge of 

Selenium
Selenium Incentive 

Fees (5)

pounds pounds pounds pounds pounds pounds

Jan-05 289 391 102 35% No 0 0 102 $27,924
Feb-05 488 592 (3) 104 21% No 0 0 104 $28,416
Mar-05 496 947 451 91% No 0 0 451 $123,466
Apr-05 506 387 0 0 $0
May-05 512 408 0 0 $0
Jun-05 354 310 0 0 $0
Jul-05 356 290 0 0 $0
Aug-05 366 314 0 0 $0
Sep-05 332 207 0 0 $0
Oct-05 328 122 0 0 $0
Nov-05 328 176 0 0 $0
Dec-05 211 158 (4) 0 0 $0

Total 4,566 4,302 657 0 657 $179,806

Table 10b.  Calculation of Incentive Fees - Salts

Salinity Load 
Value

Load of Salts 
Discharged by 
the Project (6)

Exceedance of 
Salinity Load 

Values

Exceedance 
as Percent of 
Salinity Load 

value

Is Exceedance 
Less than 5 
percent of 
Monthly 

Salinity Load 
Value?

High rainfall 
Exemption

Upper 
Watershed 
Exemption

Attributable 
Discharge of 

Selenium
Salinity Incentive 

Fees (8)

tons tons tons tons tons

Jan-05 10,526 12,310 1,784 17% No 0 0 1,784 $13,291
Feb-05 18,455 17,109 (7) 0 0% 0 0 $0
Mar-05 21,352 20,050 0 0% 0 0 $0
Apr-05 17,653 11,100 0 0 $0
May-05 17,659 12,040 0 0 $0
Jun-05 18,191 11,000 0 0 $0
Jul-05 19,283 12,100 0 0 $0
Aug-05 16,225 12,190 0 0 $0
Sep-05 9,006 7,450 0 0 $0
Oct-05 5,665 5,490 0 0 $0
Nov-05 6,205 6,100 (4) 0 0 $0
Dec-05 7,626 6,360 (4) 0 0 $0

Total (tons) 167,846 133,299 1,784 0 1,784 $13,291

Adjustments to the Incentive Fees:
Waiver for Uncontrollable and Unforeseeable Events To be determined
Duplicative Regional Board Penalties To be determined
Incentive Credits (annual exceedances only) Not applicable
Exceedances of both Selenium and Salinity Load Values ($13,291)

Total Incentive Fee $179,806

Notes:
(1) from Table 5
(2) San Francisco Estuary Institute
(3) Includes 14 pounds discharged from the GDA to Agatha Canal
(4) Preliminary estimates from Grassland Area Farmers 
(5) Selenium Incentive Fee =

= $250,000 / (0.20 x annual load value) or $500 per pound, whichever is less
= $250,000 / (0.20 x 4566) = $273.76 per pound

(6) Calculated from USGS and SLDMWA preliminary flow and salinity data
(7) Includes 1,139 tons of salts discharged from the Grassland Drainage Area into the Agatha Canal
(8) Salinity Incentive Fee =

= $250,000 / (0.20 x annual load value) or $500 per ton, whichever is less
= $250,000 / (0.20 x 167846) = $ 7.45 per ton



Grassland Bypass Project
Technical Policy & Review Team
Determination of Incentive Fees for Winter 2005

Table 11.  Determination of Incentive Credits

Calendar Year
Annual Selenium Load 

(2)
Annual Selenium Load 

Value
Percent 

Reduction Incentive Credit
Attributable Salt Load 

(6)
Annual Salinity Load 

Value (7)
Percent 

Reduction Incentive Credit
pounds pounds pounds tons tons tons

2001 (1) 436 983 (3) 56% 547 10,347 22,105 53% 11,758
2002 4,176 5,328 (3) 22% 1,152 113,974 190,300 40% 76,326
2003 4,007 4,995 (3) 20% 988 115,028 180,785 36% 65,757
2004 3,672 4,664 (3) 21% 992 123,197 171,271 28% 48,074
2005(8) 4,302 4,566 (4) 6% 0 (5) 132,160 167,846 21% 35,686

Total Incentive Credits 2001 - 2005(8) 3,679 237,601

Data sources:
(1) October 2001 - December 2001 only
(2) San Francisco Estuary Institute
(3) 2001 Use Agreement, Appendix C
(4) 2001 Use Agreement, Appendix D
(5) Reduction must be more than 10 percent to qualify for Incentive Credit per 2001 Use Agreement Appendix J.
(6) US Geological Survey preliminary flow and salinity data for Station B and SLDMWA data for Station B2
(7) 2001 Use Agreement, Appendix E



Grassland Bypass Project
Technical and Policy Review Team
Determination of Unforeseeable and Uncontrollable Conditions for Winter 2005

Table 12. Source Data - National Weather Service, Los Banos 1949 - 2005
URL: http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?calosb+nca

LOS BANOS, CALIFORNIA
Monthly Total Precipitation (inches)

File last updated on Dec 15, 2005
*** Note *** Provisional Data *** After Year/Month 200509
a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present
Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.
MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS : 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

s if any month in that year has more than 5 days missing

YEAR(S) ANN
1948 0 z 0 z 0 z 0 z 0 z 0 z 0 0 0 0.41 b 0 1.42 1.83
1949 0.72 1.06 2.11 0 0.97 0 0 0 0 0 1.28 1.17 7.31
1950 1.82 0.83 0.56 0.72 0.02 0 0.03 0 0.59 0.81 1.36 1.43 8.17
1951 0.96 0.96 0.57 0.5 0 0 0 0 0 0.6 1.54 2.97 8.1
1952 3.44 0.47 2.02 1.88 0.02 0 0 0 0.16 0 1.26 2.85 12.1
1953 0.4 0.01 0.19 1.01 g 0.17 0.05 0 0 0 0 0.94 0.21 1.97
1954 1.66 1.05 1.95 0.81 0.27 0 0 0 0 0 1.32 1.42 8.48
1955 2.8 0.74 0.27 0.87 0.85 0.02 0 0 0 0.03 0.76 5.47 11.81
1956 2.99 0.25 0 1.19 a 0.54 0 0 0 0.16 0.24 0 0.16 5.53
1957 1.77 1.32 1.66 0.8 1.16 0.16 0 0 0.07 1.07 0.18 1.79 9.98
1958 2.54 3.68 4.04 1.9 0.27 0.04 0 0 0.47 a 0.01 0.07 0.27 13.29
1959 1.69 2.63 0.1 0.38 0 0 0 0.05 1.33 0 0 0.38 6.56
1960 1.43 2.67 0.53 1 0.01 0 0 0 0.07 0 2.23 0.22 8.16
1961 1.62 0.83 1.12 0.22 0.6 0 0.02 0 0 0 1.49 1.22 7.12
1962 1.46 4.8 a 0.73 a 0 0 0 0 0 0 0.2 0.12 1.55 8.86
1963 1.55 3.48 1.33 1.83 0.19 0.09 0 0 0.05 1.07 1.22 0.12 10.93
1964 0.66 0.02 0.87 0.45 0 0.39 0 0 0.24 2.69 1.08 2.76 9.16
1965 0.75 0.37 0.74 2.08 0 0 0 0.28 0 0.07 4.83 1.53 10.65
1966 0.71 0.82 0.07 0.2 0.29 0 0.17 0 0.06 0 1.67 2.88 6.87
1967 2.1 0.3 1.17 3.03 0.06 0.08 0 0 0.02 0.07 1.35 1.03 9.21
1968 0.84 1.18 1.13 0.18 0.12 0 0 0 0 0.48 1.65 1.87 7.45
1969 4.68 4.19 0.4 0.77 0 0 0 0 1.49 1.46 0.71 0.72 14.42
1970 2.99 0.55 1.25 0.03 0 0 0 0 0 0.35 2.25 2.02 9.44
1971 0.51 0.33 0.59 0.77 0.98 0 0 0 0.02 0.29 0.72 1.54 5.75
1972 0.4 0.27 0 0.23 0 0.01 0 0 0.08 0.62 4.99 0.86 7.46
1973 2.87 3.6 1.45 0.05 0 0 0 0 0.03 1.17 1.14 2.07 12.38
1974 1.63 0.33 1.9 0.58 0 0 0.43 0 0 0.87 0.45 2.11 8.3
1975 0.17 2.73 1.83 0.98 0 0 0.04 0.22 0.01 1.01 0.08 0.14 7.21
1976 0.19 1.1 0.41 1.04 0 0.08 0 0.73 1.99 0.84 0.74 0.75 7.87
1977 0.71 0.3 0.37 0.02 1.04 0.25 0 0 0.09 0.14 0.26 2.57 5.75
1978 4.14 3.48 3.98 1.66 0.14 0 0 0 0.29 0 1.33 0.5 15.52
1979 2.27 2.67 2.23 0.19 0.19 0 0.02 0 0 0.64 0.69 0.67 9.57
1980 2.9 3.1 1.16 0.45 0.28 0 0 0 0 0.05 0 0.48 8.42
1981 1.69 1 2.88 0.77 0 0 0 0 0 0.7 2.99 0.67 10.7
1982 1.6 1.27 3.41 1.48 0 0.1 0 0 0.7 0.81 2.61 1.45 13.43
1983 3.73 2.18 3.68 1.24 0.16 0 0 0.1 2.77 0.43 2.12 2.63 19.04
1984 0.12 0.88 0.33 0.08 0 0.02 0 0 0 0.71 2.53 1.58 6.25
1985 0.56 0.35 1.13 0.05 0 0.12 0 0 0.01 0.48 2.98 0.94 6.62
1986 0.88 3.27 2.8 0.18 0.03 0 0 0 0.66 0 0 0.52 8.34
1987 1.45 2.5 2.97 0.1 0.11 0 0 0 0 0.84 0.32 2.34 10.63
1988 1.62 0.61 0.12 2.4 0.5 0.29 0 0 0 0 0.63 1.63 7.8
1989 0.6 0.93 0.64 0.39 0 0 0 0.12 1.42 0.85 0.28 0.01 5.24
1990 1.54 1.19 0.47 0.25 1.87 0 0 0 0.08 0.13 0.39 0.53 6.45
1991 0.2 1.44 3.36 0.46 0.3 0.05 0 0.21 0 0.48 0.26 0.77 7.53
1992 1.09 3.38 2.15 0 0 0.01 0.52 0 0 0.3 0.02 1.66 9.13
1993 5.02 3.36 2.01 0.14 0.52 0.38 0 0 0 0.14 0.53 0.83 12.93
1994 1.6 2.53 0.19 0.58 1.17 0 0 0 0.1 0.37 1.22 0.66 8.42
1995 5.77 0.43 3.79 0.87 0.63 0.12 0.03 0 0 0 0 2.02 13.66
1996 2.33 3.45 1.47 0.71 0.9 0.06 0 0 0 1.46 1.77 3.54 b 15.69
1997 4.6 0.23 0.03 0.28 0.15 0 0 0 0 0.08 2.57 2.29 10.23
1998 3.41 8.08 2.08 1.16 3.87 0.43 0 0 0 0.66 0.94 0.45 21.08
1999 1.25 1.5 1.44 0.71 0.08 0 0 0 0 0 0.46 0.33 5.77
2000 2.89 2.65 0.63 1.19 0.14 0.14 0 0 0.09 2.58 0.22 0.16 10.69
2001 1.88 1.81 1.3 0.83 0 0 0 0 0.1 0.27 1.15 2.25 9.59
2002 0.82 0.16 0.84 a 0.14 0.2 a 0 0 0 0.05 0 1.17 d 3.47 j 3.38
2003 0.58 a 1.16 0.7 0.81 0.47 0 0 0.08 0 0.04 0.92 d 2.91 d 7.67
2004 1.23 b 2.72 0.39 0.05 0.19 0 0 0 0.07 2.14 2.14 2.51 11.44
2005 1.85 a 2.51 b 2.01 0.72 1.41 0.07 0 0.04 0.14 0.09 0.17 1.17 t 9.01

MEAN 1.82 1.75 1.36 0.72 0.37 0.05 0.02 0.03 0.23 0.5 1.14 1.43 9.63
S.D. 1.32 1.53 1.12 0.67 0.63 0.1 0.09 0.11 0.54 0.62 1.1 1.07 3.32

SKEW 1.05 1.47 0.86 1.29 3.41 2.42 4.73 4.99 3.07 1.84 1.53 1.08 1.33
MAX 5.77 8.08 4.04 3.03 3.87 0.43 0.52 0.73 2.77 2.69 4.99 5.47 21.08
MIN 0.12 0.01 0 0 0 0 0 0 0 0 0 0.01 5.24

NO YRS 57 57 57 56 57 57 58 58 58 58 58 56 54

Period of Record Statistics

SEP OCT NOV DECMAY JUN JUL AUGJAN FEB MAR APR
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Table 13.  Summary of Statistical Analysis of Los Banos NWS
Period of Record: October 1948 - December 2005
Frequency: Monthly

Annual Total Precipitation (July - June) (n = 57)
Total Precipitation 

(inches)
Exceedence Probability 

(%)
Recurrence Interval 

(Years) Rank
Unforeseeable and 

Uncontrollable?

1994 - 1995 13.96 14 7.4 8
1996 - 1997 12.06 20 5.0 12 No
1997 - 1998 23.97 2 59.0 1 Yes
2004 - 2005 15.43 8 12.0 5

4-Month Cumulative Rainfall  (n = 171)
Total Precipitation 

(inches)
Exceedence Probability 

(%)
Recurrence Interval     

(4-months) Rank

Dec 1994 - Mar 1995 10.65 6.4 15.6 11
Oct 1996 - Jan 1997 11.37 4.7 21.5 8
Nov 1997 - Feb 1998 16.35 0.6 172.0 1
Dec 1996 - Mar 1998 15.86 1.2 86.0 2
Nov 2004 - Feb 2005 9.01 11.6 8.6 20

Individual Months (n = 687 months)
Total Precipitation 

(inches)
Exceedence Probability 

(%)
Recurrence Interval 

(Months) Rank
Unforeseeable and 

Uncontrollable?

Oct-94 0.37 47.4 2.1 326
Nov-94 1.22 23.8 4.2 164
Dec-94 0.66 38.1 2.6 262
Jan-95 5.77 0.3 344.0 2
Feb-95 0.43 45.1 2.2 310
Mar-95 3.79 2.2 45.9 15 Yes (1)

Apr-95 0.87 30.7 3.3 211
May-95 0.63 39.0 2.6 268
Jun-95 0.12 58.9 1.7 405

Oct-96 1.46 19.6 5.1 135
Nov-96 1.77 15.6 6.4 107
Dec-96 3.54 2.9 34.4 20
Jan-97 4.60 1.3 76.4 9
Feb-97 0.23 52.5 1.9 361
Mar-97 0.03 66.4 1.5 457
Apr-97 0.28 50.0 2.0 344
May-97 0.15 57.3 1.8 394
Jun-97 0.00 70.2 1.4 483

Oct-97 0.08 61.6 1.6 424
Nov-97 2.57 8.7 11.5 60
Dec-97 2.29 10.3 9.7 71
Jan-98 3.41 3.6 27.5 25
Feb-98 8.08 0.1 688.0 1
Mar-98 2.08 12.4 8.1 85
Apr-98 1.16 25.6 3.9 176
May-98 3.87 2.0 49.1 14
Jun-98 0.43 45.1 2.2 310

Oct-04 2.14 11.5 8.7 79
Nov-04 2.14 11.5 8.7 79
Dec-04 2.51 9.4 10.6 65
Jan-05 1.85 14.7 6.8 101
Feb-05 2.51 9.4 10.6 65
Mar-05 2.01 13.2 7.6 91
Apr-05 0.72 35.6 2.8 245
May-05 1.41 21.5 4.7 148
Jun-05 0.07 62.9 1.6 433

Data Source:
National Weather Service, Los Banos

URL: http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?calosb+nca
Formulae:
Exceedence Probability = Rank / (1 + Number of Observations)
Recurrence Interval = 1 / Exceedence Probability
Rank = Position of observation in list of all observations in numerical order
Notes:
(1) Cited in 1995 Use Agreement as the standard for "unforeseeable and incontrollable events" 
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Attachment A.  San Luis & Delta-Mendota Water Authority and the United 
States, Department of the Interior, Bureau of Reclamation, September 28, 
2001. Agreement for Use of the San Luis Drain. Agreement No. 01-WC-20-
2075. 
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Attachment B. San Luis & Delta-Mendota water Authority, May 31, 2005.  
Letter to Kirk Rodgers and Rudy Schnagl; Subject: Grassland Bypass Project 
Floodwaters Report 
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Attachment C. Joe McGahan, December 10, 2001. E-mail message to Laura 
Allen, et.al. Subject:  Panoche Water District Rain Gauge 
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Attachment D. San Luis & Delta-Mendota Water Authority, August 4, 2005. 
Letter to Kirk Rodgers; Subject: Revisions of TMML for Selenium 
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