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Supplement to Petition for Change 
 
 
U.S. Bureau of Reclamation License and Permits  
Application Numbers:  13370, 13371, 5628, 15374, 15375, 15376, 16767, 16768, 
17374, 17376, 5626, 9363, 9364, 9368, 15764, 14858A, 14858B, 19304 
 
Permit Numbers:  11315, 11316, 11967, 11968, 11969, 11970, 11971, 11972, 
11973, 12364, 12721, 12722, 12723, 12727, 12860, 16597. 20245, 16600 
 
 
Requested Change 
 

The Department of Water Resources (DWR) and the United States Bureau of 

Reclamation (Reclamation) request that the State Water Resources Control 

Board (SWRCB) make the following modifications to the D-1641 permit terms 

relating to the Delta outflow requirements (also referred to as X2) found in Tables 

3 and 4 (see D-1641, pp 183-84 and 191, respectively) : 

1.           During February, Reclamation and DWR will satisfy the Delta Outflow 

(X2) requirement on Table 3 by maintaining a minimum daily net Delta 

outflow of 7,100 cfs, calculated as a 3-day running average, at 

Collinsville, instead of meeting a minimum number of X2 days at Chipps 

Island described on Table 4 of D-1641.  However, if sufficient 

precipitation occurs such that the Sacramento River inflow as measured 

at Freeport exceeds 20,000 cfs for at least 3 days in February, then 

Reclamation and DWR would meet X2 compliance at Chipps Island for 
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the remainder of February or for the number of days called for in Table 

4, whichever is less. 

  

2.       Waive the requirement (known as the "starting gate provision") that the 

daily average or 14-day running average EC at station C2 shall be less 

than or equal to 2.64 mmhos/cm for at least one day between February 

1 and February 14 for this year. 

 

3.           Waive the higher objective for the San Joaquin River flow requirement 

at Airport Bridge, Vernalis as noted in Table 3 for February 2009.   
 
 
X2 Requirements and Historical Compliance 
 
 

Water rights decision D-1641 is the primary means by which the SWRCB has 

implemented the water quality objectives of the 1995 San Francisco 

Bay/Sacramento-San Joaquin-Delta Water Quality Control Plan.  A primary 

objective of the Plan and D-1641 is the protection of fish and wildlife beneficial 

uses.   At the time the 1995 Plan and its predecessors were developed, there 

was considerable discussion as to what criteria would best protect Delta 

fisheries. The SWRCB first established the geographical position of the 2-parts-

per-thousand (ppt) isohaline (commonly referred to as “X2”) as the primary 

criteria for the protection of fish and wildlife beneficial uses in D 1641.  The 
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geographical position of X2 was considered by the SWRCB to be significant to 

the biologically important entrapment zone of the estuary and native fishes.  D-

1641 objectives create a systematic approach for Central Valley Project (CVP) 

and State Water Project (SWP) (collectively, the Projects) operations to influence 

the position of X2 in the Delta.  The key to the regulatory system is the concept of 

an “X2 day.”  An X2 day can be operationally accomplished by the CVP-SWP 

meeting one of three potential equivalents.  The three potential equivalents are: 

• 2.64 EC at the desired geographic compliance location for the day; 

• 14-day average of 2.64 EC at the desired geographic compliance location; 
or 
 

• A pre-determined minimum daily net Delta outflow equivalent for the 
desired X2 compliance location for the day. 

 

If any of these conditions are met, the day is included as an X2 compliance day. 

 

The determination of the desired compliance location and the required number of 

X2 days per month in the February to June time period is defined by regulatory 

tables contained in D-1641 (see D-1641, Tables 3 and 4, pp 184 and 191, 

respectively).  The tables specify the required number of X2 days based on the 

previous month’s Eight River Index (8RI), which is the estimated full natural 

runoff of the largest eight streams in the Sacramento-San Joaquin watershed.  

Excess compliance days at the desired location from the previous month are 

counted toward meeting the current month’s required X2 days.  The D-1641 X2 

objectives also contain a condition known as the “salinity starting gate” objective.  

In all but very dry January conditions, the Projects must ensure that the actual X2 
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water quality (on a daily or 14-day mean) is west of Collinsville for at least one 

day during the February 1 to 14 time period.  However, if the 8RI for January is 

between 650 thousand acre-feet (TAF) and 900 TAF the Executive Director of 

the SWRCB has the delegated authority to determine if this requirement applies.  

The fishery significance of the salinity starting gate is considered to place X2 

generally west of the export influence of the Projects and into the Suisun Marsh. 

 

DWR and Reclamation have met all February through June X2 objectives 

specified in D-1641 since the adoption of D-1641. 

 

There is an Urgent Need for the Change 

 

California is in its third straight year of below-average rainfall and very low 

snowmelt runoff.  As a result, reservoir levels throughout the state are 

significantly below average at the beginning of the 2009/2010 water year.  The 

dry conditions and low storage have resulted in significant reductions in water 

supplies throughout the state including annual allocations to Project contractors. 

 

2009 has the potential to be one of the most severe drought years in California’s 

history.  Extremely low reservoir storage levels are forecast for this coming year 

in Northern California, in some cases near record low levels.  At this time, total 

storage at the SWP’s Lake Oroville is roughly 1 million acre-feet (MAF).  Storage 

at the end of December 2008, was the lowest since the reservoir was completed 
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in 1964.  The total combined storage at the CVP’s Shasta, Folsom and New 

Melones reservoirs is also very low at about 2.8 MAF.  Storage in both the 

Shasta and Folsom complexes are below what they were at this time in 1977, the 

driest year on record for the Sacramento River.  The current level of development 

within the state is substantially greater than in 1977 and the water quality and 

regulatory requirements imposed on the project by the SWRCB (D1275, D893, 

D990, D1020, D1250, D1308, D1356, and Permit Order 124) were significantly 

different than those under which the Projects must operate today, particularly 

during the winter and spring months.  The current, more restrictive requirements 

substantially limit the Projects ability to store and export natural flow during the 

winter and spring periods in dry years.   

 

In December 2008, DWR announced its initial 2009 allocations of Table A water 

supplies for the State Water Contractors (SWC) would be limited to 15% of SWC 

requests for Table A water.  If the SWP 2009 allocation is not increased over the 

course of the year, this would represent the largest allocation deficiency for 

Municipal and Industrial (M&I) contractors since the construction of the SWP. 

Due to the extremely low precipitation in January, the February update of these 

allocations may be reduced below the December projections, something that has 

happened on only one previous occasion.  The CVP will announce its initial 

allocation in February, and given the current snowpack projections and upstream 

storage levels, it is possible that allocations to some CVP Contractors may be 

extremely low in 2009.   
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DWR has initiated a number of actions to conserve water and meet the state’s 

water supply needs, including creation of a Drought Water Bank to help alleviate 

critical water shortage needs and protect health and safety needs.  But there is a 

concern that with worsening dry conditions, sufficient willing sellers of water may 

not be available to meet critical needs. 

 

At this time, the Projects are faced with the unfortunate situation where the 

current hydrologic conditions are not sufficient to bring California out of the 

drought, and are poor enough to likely continue or worsen the situation, but are 

sufficient to barely trigger additional demands on the Projects.  For example, the 

8RI (measured) for December was only 590 TAF, 29% of average.  Historically, 

nearly 20% of annual precipitation occurs in the month of January.  However, 

January 2009 was extremely dry and the January 8RI was 973 TAF, well below 

average but above the threshold included in D1641 allowing the SWRCB 

Executive Director to use its discretion in determining whether the February X2 

“starting gate” requirement should apply.  Because the January 8RI exceeds the 

900 TAF threshold contained in footnote 10 of D-1641, the Projects are required 

to maintain a daily average or 14-day running average EC at station C2 of less 

than or equal to 2.64mmhos/cm for at least one day between February 1 and 

February 14.  (See Exhibits 1A and 1B.) 

 

As stated above, the January 8RI was less than 1000 TAF, which is the threshold 
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for maintaining X2 at Chipps Island for the full month of February (Table 4 of D-

1641).  However, Footnote “c” of Table 4 requires that if the previous month 8RI 

is between 800 and 1000 TAF, the number of days X2 must be maintained at 

Chipps Island (requiring a 14-day running average NDOI of 11,400 cfs) is 

determined by interpolating between 0 and 28.  (See Exhibit 2.)  DWR and 

Reclamation request that the X2 requirement at Chipps Island be waived for 

February to allow for the conservation of cold water in upstream reservoirs 

necessary for the protection of threatened and endangered salmon and 

steelhead in the year.   

 

DWR and Reclamation also request that the SWRCB allow Reclamation to meet 

the San Joaquin River flow objective at Airport Bridge, Vernalis at the lower flow 

requirement for February 2009.  (See Exhibits 3A and 3B.)  The Vernalis flow 

requirement is designed to provide a percentage of the total Delta outflow as a 

function of required X2 compliance days.  The higher objective applies when X2 

is required to be at or west of Chipps Island.  DWR and Reclamation are seeking 

modification of the requirement to maintain X2 at Chipps Island during February, 

therefore, if the SWRCB grants a relaxation of the Chipps Island X2 requirement 

for February, it would follow that the lower objective for the higher Vernalis flow 

requirement would also be appropriate.   

 

Without a modification of the above X2 standards, the Projects could be forced to 

reduce exports even further than the severe restrictions currently projected and 
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increase releases from upstream reservoirs in February to increase the NDOI 

from 7,100 cfs to 11,400 cfs (approximately 8,000 acre-feet per day).  Based on 

the January 8RI of 973 TAF, twenty-four (24) X2 compliance days are required at 

Chipps Island by interpolation of values in Table 4.  This could result in a 

required release of up to nearly 200,000 acre-feet of water just to meet the 

February X2 requirements.  By way of contrast, the outflow level for most of 

January was 4,500 cfs.  If all the X2 requirements remain in effect as currently 

mandated in D-1641, these outflow targets could jeopardize the Projects’ ability 

to meet the critical needs of California’s water users, maintain cold-water 

reserves in upstream reservoirs for the protection of salmon and steelhead, and 

provide potential flows for delta smelt, salmon, or steelhead in 2009.  The lack of 

sufficient upstream storage also has the potential to result in a “loss of control” 

over salinity encroachment in the Delta by late 2009 and into 2010 if conditions 

do not improve.   

 

Importantly, DWR and Reclamation cannot state how much exports would have 

to be reduced to help meet the Chipps Island X2 requirement for the month of 

February.  Such a determination is dependant on a number of variables that, at 

this time, are unknown; including Delta inflow and export restrictions required by 

the delta smelt Biological Opinion.  Also, DWR and Reclamation cannot state the 

exact amount of storage the Projects need to maintain cold-water reserves and 

sufficient “control” in the Delta.  Again, such determinations are dependant on 

variables that are as yet unknown.   
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The lack of definite numbers, however, does not diminish the need for the 

requested changes.  Initial allocations are at historic lows and any water “saved” 

by an approval of the requested changes is critical to this State’s water supply.  

Additionally, considering that California is in its third year of below-average 

snowfall, any water the requested changes can help keep in storage may be 

critically needed if the dry conditions persist. 

 

In sum, given the dire water supply conditions which are projected, and the 

impacts for fish and wildlife and urban and agricultural beneficial uses, this 

petition requests that the State Water Resources Control Board consider granting 

emergency relief under Water Code Section 1435 et. seq. from the D-1641 X2 

standards for the month of February 2009.  The modifications would help to 

maintain the cold water reserve held in upstream reservoirs for 2009, maintain 

storage for flows, and minimize any additional impacts to the Projects ability to 

deliver critical water supply needs in 2009 already projected to be at or below 

historic low levels. 

 

The Requested Change May be Made Without Injury to Other Legal Users  

 

The requested change will not result in injury to other legal users.  The X2 and 

San Joaquin River at Airport Way Bridge, Vernalis requirements are part of the 

water quality objectives for fish and wildlife beneficial uses.  The requested 
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changes will not affect the Projects compliance with the M & I or Agricultural 

objectives contained in D1641.   

 

In addition, the requested change will not result in the diversion of natural flow 

currently available to other downstream legal users of water.  Rather, it will 

reduce the amount of water the Projects must release from upstream storage to 

supplement the natural flow during February 2009.  Downstream water users, 

either riparian or appropriative water right holders, can be injured only if they 

receive inadequate water during times when natural flows would occur under 

unimpaired conditions.  The requested changes will not deprive downstream 

water users of natural flow and, as such, no legal injury will occur if the requested 

change is approved.   

 

Requested Change May be Made Without Unreasonable Effect upon Fish, 

Wildlife, or Other Instream Beneficial Uses 

 

The requested change will not result in an unreasonable effect upon fish, wildlife 

or other instream beneficial uses.  As stated above, the X2 requirements are 

primarily intended to protect biological resources.   The basic premise of having 

the X2 standards is that freshwater outflow creates open-water rearing habitat 

and helps transport and keep fish larvae in that habitat.  Thus, by relaxing the X2 

requirement from Chipps Island to Collinsville, there may be a reduction in 

optimal habitat for some Delta fish.  As explained below, however, this potential 
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reduction in habitat for the month of February will not be an unreasonable affect 

on fish. 

 

 The SWP and CVP would concurrently manage export levels to comply with Old 

and Middle River flow recommendations consistent with the recent biological 

opinion covering delta smelt.  Reclamation will continue to work with the U.S. 

Fish and Wildlife Service per the Adaptive Process described in the 2008 

biological opinion.  Based on the current distribution of adult delta smelt in the 

most recent Spring Kodiak Trawl, recent water temperatures, and recent turbidity 

levels, the proposed changes are not expected to result in a substantial reduction 

in rearing habitat for larval delta smelt or increase entrainment in February. 

 

In addition, although longfin smelt abundance has been positively related to 

average Delta outflow during the winter-spring period, the benefit of having X2 at 

Chipps Island for a period of time this February is unquantifiable.  The reasons 

for the uncertain benefits of a Chipps Island X2 requirement are twofold.  First, 

the relationship between Delta outflow during the winter-spring period and longfin 

abundance has been changing over the years.  The attached figure represents 

longfin smelt annual indices plotted on December through May average Delta 

outflow for the Fall Midwater Trawl Survey.  The top line represents the 

relationship between longfin abundance and Delta outflow before the introduction 

of the overbite clam (Corbula amurensis) (1967-1987) and the second line 

represents the relationship after the introduction of the clam (1988-2000).  The 
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figure suggests that the relationship first changed after the introduced clam took 

hold in the Delta in 1987 and has continued to change as the abundance has 

continued to decrease despite previously-favorable outflow conditions in 2003-

2005.  Essentially, after 1987, longfin smelt have produced fewer young per unit 

of outflow than they had previously.  In other words, the benefit, in terms of 

abundance, of an increased outflow requirement seems to be lessening.1 

 

The benefit of a Chipps Island X2 requirement for February is also uncertain due 

to the relatively low flows that are likely for the coming month.  As shown by the 

attached figure, the abundance indexes at the lower flows appear to be relatively 

stable, suggesting that relatively small changes in lower flows are not significant 

to abundance.  As such, it is difficult to quantify a reliable benefit, if any, that 

would arise from increasing the Delta outflow from 7,100 cfs to 11,400 cfs.  Thus, 

since the difference between two relatively low flows seems to be insignificant, 

relaxing the outflow during the month of February would not have an 

unreasonable affect on longfin smelt.  

 

Lastly, decreasing the amount of water that the Projects have to release from 

upstream reservoirs in February to meet the Chipps Island X2 requirement would 

result in a quantifiable benefit to the Projects by allowing them to be in a much 

                                                 
1
 In addition to a changing relationship between flow and lonfin smelt abundance, understanding 

of that relationship is also changing.  In a recently published article, it was concluded that 
mechanisms other than habitat size must underlie responses of abundance to flow for most 
species, including longfin smelt.  (See Is the Response of Estuarine Nekton to Freshwater Flow in 
the San Francisco Estuary Explained by Variation in Habitat Volume?, Kimmerer, W. J., et al., 
2009.) (Attached) 
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better position to maintain the cold-water reserves that are necessary to protect 

salmon and steelhead.  As stated above, meeting the Chipps Island X2 

requirement, as opposed to Collinsville, could result in a required release of up to 

180,000 acre-feet of additional water and, given the dire projections for water 

supply conditions, the loss of that water could jeopardize the Projects’ ability to 

maintain cold-water reserves in upstream reservoirs for the protection of salmon 

and steelhead in 2009.   

 

Thus, in light of additional protections that are provided for in the recent biological 

opinion covering delta smelt and the known, quantifiable benefits of maintaining 

cold-water storage, we think the proposed modifications to the X2 standard 

represent a prudent approach to balancing the needs in these critically dry 

conditions.   

 

Petition is in the Public Interest 

 

As stated above, the combination of a series of critically dry years, record or near 

record low upstream reservoir water levels and a significantly below normal snow 

pack poses great challenges to the effective management of water resources in 

the Bay-Delta watershed.  At this time, DWR and Reclamation are evaluating 

ways that will allow the Projects to provide an adequate water supply to millions 

of Californians and protect the listed species in the Delta while, at the same time, 

maintaining adequate storage in the event that conditions continue to be dry 
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through the remainder of the year and potentially into next year.  This petition for 

change seeks to strike the proper balance between the above competing 

interests and is subsequently in the public interest. 

 

  

 

 














































