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August 1, 2007
Ms. Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission

888 First Street, N.E.

Washington, D.C.  20426

Subject:  FERC June 15, 2007 Letter Re: FERC Staff’s Preliminary Analysis of the Tuolumne River Fisheries Study by Modesto and Turlock Irrigation Districts (FERC  Project No. 2299) 
Dear Secretary Bose:
The California Department of Fish and Game (Department) has reviewed the Federal Energy Regulatory Commission’s (FERC) June 15th, 2007 letter containing the FERC Staff’s preliminary staff analysis of Modesto and Turlock Irrigation District’s (Districts) Tuolumne River Fisheries Study Plan.  We respectfully provide the following comments pertaining to the staff’s analysis.  We request your and the staff’s consideration of additional information, submitted herewith, as the final staff analysis and recommendation is prepared.   In particular, we note our strong concern with the preliminary determination that changes to the Tuolumne River spring instream requirements are unwarranted at this time.  
Documented Tuolumne River Salmon Population Decline 

Strong evidence exists that the Tuolumne River fall-run chinook salmon population has declined severely.  Historically, this fall run was documented (U.S. Fish and Wildlife Service, 1940) to annually exceed 72,000 escaping (i.e., spawning) adults.  This number became reduced severely, coincidentally with, and in part caused by, water diversions and dams which were developed and operated on the Tuolumne River.  Immediately prior to the operation of the New Don Pedro Project, fall-run salmon numbers annually reached 20,000 to 25,000 escaping adults, but unfortunately, the instream flow and other fishery protection measures included in the original Project 2299 license were inadequate to stem the continuing decline of salmon.  By the time of the 1996 Fisheries Settlement Agreement, salmon numbers had progressively declined to less than 1,000 adults annually.  This decline, both overall and when dissected into various life-stage survival components, very strongly correlates with Tuolumne River flow inadequacy during critical salmon life-stages.   We have appended pertinent scientific evidence in support of that conclusion. 

In 1997, a record high water year produced substantial project spill, essentially rendering moot the fishery effects of Project 2299 water operations, as well as the effects of some of the out-of-tributary influences on juvenile salmon survival during that year.  Absent those controlling influences, the salmon experienced much greater juvenile survival and downstream migration success.  Accordingly, in 2000, when most of these fish returned to the Tuolumne River as adults, we documented runs well in excess of 18,000 individuals.   Unfortunately, that benefit was short-lived.   Since 2000, and after normal Project 2299 operations resumed, the Tuolumne River salmon escapements have again sharply declined (see attached Figure 1).  As of 2006 the Tuolumne River escapement population had dwindled to about 600 returning adults.  This represents an order-of-magnitude salmon population reduction, during the time when the Fishery Settlement Agreement Flows and other “protective conditions” under that agreement were in full effect.  
Salmon escapements on the Stanislaus and Merced River have also sharply declined during this period, albeit not to the extent witnessed within the Tuolumne River
.   We believe the reasons for this differential decline is directly related to:  i) Project 2299 operations on the Tuolumne River, including the quantity and timing of released instream flows, and  ii) the operation of a conservation salmon hatchery on the Merced River.   
Effects of Out-of-tributary Salmon Population Controllers
Within the San Joaquin River watershed, there are four major tributaries; three of which support fall-run salmon populations.   These populations are controlled: i)  by an array of limiting factors within the specific tributaries, ii) by limiting effects of water operations, water quality, temperature and other parameters within the downstream San Joaquin River and delta, and iii) by oceanic mortality, including sport and commercial angling.  

Separating the quantitative effects of these various population controllers presents a challenge, given the limitation of being only able to observe and measure salmon success at a the earliest (i.e., fry-smolt) and latest (i.e., escapement) stages.  
Some biologists believe ocean harvest and Delta water diversions and exports are the sources of substantial adult population limiting mortality across the San Joaquin river watershed.  Both ocean harvest and Tuolumne salmon escapement are compared (years 2000 through 2006) in Figure 11 (attached).  Delta exports and Tuolumne River adult brood year production trends were compared (years 1998 through 2004) in Figure 12 (attached).   Based upon these Figures, we believe neither ocean harvest, as described by the multi-agency Central Valley Harvest Index, nor South Delta export trends correlate significantly with Tuolumne River escapement or brood production year trends.   This suggests (i.e. infers) that neither ocean harvest nor Delta exports, even though they are sources or mortality, are strong controllers of the Tuolumne River salmon population.  

The deployment of hatchery operations on only one of the San Joaquin River tributaries provides a useful comparative tool to separate the importance of in-tributary effects upon salmon survival and population levels.   Within the San Joaquin River watershed, a salmon hatchery operation exists only on the Merced River.  Most of the production of that hatchery is released into the Merced River directly, with lesser numbers of juveniles being released below the confluence of Merced and San Joaquin Rivers.  These latter releases are a part of basin-wide salmon downstream (juvenile) migrant survival studies.
   
The process of hatching and rearing the juvenile salmon in a controlled, out-of-river hatchery environment essentially circumvents any dependency of these eggs or juveniles upon water and other habitat conditions within the natural channel of the Merced River tributary.   So, to the extent that the most important salmon population controllers are located within the tributary habitat, the hatchery reared eggs and juvenile salmon should not be exposure to those controllers and as such their survival should be unaffected.   As such, returning adult numbers should not vary as a feature of differential in-tributary conditions.   Conversely, to the extent that the principal population controllers exist in areas downstream from the Merced River and other major tributary habitats (e.g., in the main-stem San Joaquin River, Delta, or Pacific Ocean), as is asserted on the Tuolumne River by the Licensees, then we would logically expect the post-hatchery-released Merced River salmon to experience those same limiting factors and thus be affected similarly to the salmon leaving the Tuolumne and Stanislaus Rivers.  Consequently, we would expect the Merced River returning adult population to be similarly reduced in magnitude.   
This comparison between neighboring rivers provides a useful indication of where and when, within the salmon life history, the key limiting factors are occurring.  In fact, since the Merced River Hatchery has been in operation and juvenile survival has been regularly artificially supported, the Merced River salmon population has been maintained at much more numerous and stable levels than the populations within the Tuolumne and Stanislaus Rivers, which have experienced similar water-year sequences, but in which salmon juveniles have been exposed to in-tributary limiting factors.  The evidence thus strongly suggests that these salmon populations are substantially affected and controlled by in-tributary limiting factors, rather than oceanic or other downstream controlling features.  On the Tuolumne River, we will present (below) substantial indications that these in-tributary population limiting factors are directly associated with the instream flow amounts and timing, associated with the Licensees’ Project 2299 operations.  

Tuolumne River Salmon Population Controllers:  Flow Magnitude, Timing and Duration 
Figures 2 and 3 (attached) show trends in fall and spring flow within the Tuolumne River.  Tuolumne River fall (i.e., spawning) flows, from 1997 through 2003 are essentially uniform in release timing and magnitude, and do not significantly correlate with observed brood-year reductions.  Spring rearing and downstream conveyance flow releases (April and May) for years 1998 through 2004 do strongly correlate survival across a variety of different water/brood-years.   Figure 4 (attached) shows the annual Tuolumne River flow at La Grange, versus salmon escapement occurring 2.5 years later (past evidence reflects that salmon escapement is typically dominated by three-year-old returning adults).   We reiterate that this reflects a very consistent relationship between spring flow reduction and escapement reduction in the Tuolumne River between escapement years 2000 and 2006.

To investigate the relationship between spring flow (magnitude, frequency/duration) and salmon escapement 2.5 years later, spring flows for the period 2000- 2006, were categorized by both flow and frequency/duration of occurrence.  We used 1500 cfs increments, encompassing the range from 1500 cfs or less to 7500 cfs, for the April and May period of each year (see attached Table 1).   We note a very clear trend in spring flow magnitude and duration, which strongly correlates with Tuolumne River adult salmon production.  This relationship prevails regardless of whether annual escapement or brood-year cohort production metrics are used.   Figure 5 (attached) shows the statistical correlation between La Grange spring flow level and Tuolumne River adult salmon brood year production (e.g. linear r-square = 0.97, non-linear r-square = 0.82).  
Relationship of Salmon Production to Water Temperature:

In addition to assessing Tuolumne River spring flow as a factor in Tuolumne River salmon production declines, spring Tuolumne River (Modesto measurement station) water temperature was evaluated as a factor affecting Tuolumne River salmon brood year production.   Figure 6 (see attached) shows the statistical relationship between spring daily flow and water temperature at Modesto from 1998 through 2006 (We point out the linear r-square = 0.99).   This represents strong (i.e., statistically valid) evidence that water temperatures at the Modesto measurement station are driven primarily by Tuolumne River instream flow releases from Project 2299.   
To determine if variation in spring water temperature frequency occurred during production years 1998 through 2004 (years consistent with 2000 through 2006 escapements), spring water temperatures were categorized in 1ºC increments from 15 to 20ºC (59 to 68ºF) (Table 2).   Substantial variation across this critical salmon thermal range occurred among spring Tuolumne River temperatures during this period.     Years with colder spring water temperatures clearly produced higher adult escapement 2.5 years later, than was observed under warmer springtime conditions.  We note that when spring water temperatures in the Tuolumne River at Modesto were below 15ºC (the U.S. Environmental Protection Agency (EPA) Region 10 Water Temperature Threshold Standard for Tributary Out-migrating Juvenile Chinook Salmon smolts), Tuolumne River adult salmon brood year production was at its highest.
Figure 7 (attached) shows the statistical relationship between spring Tuolumne River water temperature at Modesto and both annual escapement (e.g. non-linear r-square = 0.75) and brood year production trends (e.g. non-linear r-square = 0.65).   These correlations infer that water temperature is an important variable influencing adult salmon production trends in the Tuolumne River.  We note that due to the demonstrated influence of instream flow releases upon water temperatures, the thermal regime within the Tuolumne River, downstream of New Don Pedro Dam results directly from Licensees’ Project 2299 operations.  
Project Licensee Control over Downstream Salmon Limiting Factors:

Above we provided substantial indications that the primary factors controlling the salmon population to the Tuolumne River are located within the reach of the River which is operated in association with Project 2299.  Licensees have asserted that downstream factors within the San Joaquin River and Delta are principally responsible for the observed salmon population declines.  We note that the Licensees’ operations play a strong role in those mortality factors as well, albeit within an area outside the project 2299 administrative “footprint”.   Since 1998, the Licensees have been a signatory Party to the San Joaquin River Agreement, which implements the Vernalis Adaptive Management Plan (VAMP).  Said Agreement settled a series of water rights issues before the State Water Resources Control Board, in which the Board sought to asserted jurisdiction over historical tributary water rights within the San Joaquin River watershed.   As a signatory party, the Licensees are a participant in the VAMP protocols, which call for coordination of flow releases among the major San Joaquin River tributaries, in order to sponsor higher survival of juvenile and adult salmon as they migrate through the lower San Joaquin River and Delta.   To the extent these downstream conditions are unacceptable to salmon, the Licensees share in that responsibility.  
Since the inception of the VAMP, the San Joaquin River east-side tributary escapements (including those within the Tuolumne River) have generally declined.   Figure 8 depicts daily average flows for the Stanislaus, Tuolumne, and Merced Rivers from 1998 through 2004.  Operators on all three rivers timed their releases in a coordinated manner during those years.  The importance of the flow contributions from the Tuolumne River (i.e., from project 2299) are readily apparent, upon examining that diagram.  We make this point in response to the Licensees’ assertion that the flows and conditions in other parts of the watershed affect salmon and are not within their scope of control.  Clearly Project 2299 could be re-operated in order to provide better downstream conditions.  We believe this can be accomplished within the spirit of the San Joaquin River Agreement, in which water marketing options are sought to help minimize the costs to the participating entities.     
In conclusion, we have observed a very dramatic decline in Tuolumne River salmon adult escapement between 2000 and 2006, while the Fishery Settlement Agreement flow regimes and other protective features have been in place.  We have observed a strong relationship between this observed population decline and the conditions of reduced spring flow and elevated spring water temperature, as directly caused by the operations of project 2299.   Our analysis, only a part of which is provided above, shows fairly comprehensively, that out-of-tributary limiting factors are not the most important determinants of Tuolumne River salmon survival, by at least an order-of-magnitude.  

On these bases, we respectfully request FERC to re-refer this matter to your staff for further and more comprehensive analysis.  Further, based on the number of years remaining in the current license and the failure of the measures provided in the FSA to effect salmon population improvement (in fact the population has very substantially further declined), we respectfully request your Commission to direct the Licensees to provide higher magnitude and greater duration instream flows during the spring period of each year, to assure acceptable salmon smolt survival and assure that the now-critically-impaired salmon populations will remain intact until a new license is considered for Project 2299 in 2014.  We believe these flow and fishery protection improvements can readily be accomplished without jeopardizing the economic viability of Project 2299, and without seriously affecting electrical energy supplies.   Additionally, the Department respectfully requests FERC to direct the Licensees to work with our Department and the U.S. Fish and Wildlife Service to develop salmon hatchery capability and a deployment plan, intended to help (i.e., in conjunction with our above-proposed increased spring pulse flows) boost juvenile and adult salmon production and recover the Tuolumne River salmon population.   To the extent a conservation hatchery rearing element can be developed and logistically implemented prior to the upcoming Project 2299 relicensing, if might greatly reduce tension created by this seriously diminished fishery and facilitate agreement on the fishery protection measures sought by various parties under any requested new license.   
If you have questions concerning these comments, please direct them to me at the above address and/or telephone.  Thank you for considering these comments and recommendations. 
Sincerely, 

Original Signed by Dale Mitchell, Acting Regional Manager 
W.E. Loudermilk

Regional Manager

cc:
FERC Service List

Larry Weis, General Manager


Turlock Irrigation District


Post Office Box 949


Turlock, California 95381-0949

Allen Short, General Manager


Modesto Irrigation District


Post Office Box 4060


Modesto, California 95352-4060


Ms. Deborah Giglio
US Fish and Wildlife Service

2800 Cottage Way W-2605
Sacramento CA 95825

Mr. Roger Guinee


US Fish and Wildlife Service
2800 Cottage Way W-2606

Sacramento CA 95825


Ms. Kim Webb

US Fish and Wildlife Service
Anadromous Fish Restoration Program

Stockton Fish and Wildlife Office

4001 N. Wilson Way

Stockton, CA 95205

Dr. Carl Mesick

US Fish and Wildlife Service
Anadromous Fish Restoration Program

Stockton Fish and Wildlife Office

4001 N. Wilson Way

Stockton, CA 95205

Mr. Stacy Li

NOAA Fisheries

777 Sonoma Ave., Suite 325

Santa Rosa, CA 95404

Mr. Don Furmann

City and County of San Francisco

1390 Market Street Room 418 

San Francisco CA 94102

Ms. Julie Gantenbein

Natural Heritage Institute

1423 Marshall Street

Houston, Texas 77006

Mr. Patrick Koeple


Tuolumne River Trust

829 Thirteenth St

Modesto, CA 95354

Mr. & Mrs. Dave and Allison Boucher


Friends of the Tuolumne River

7533 Meadow Avenue

Stockton CA 95207

� As of 2006 the Merced River annual escapement dropped from year 2000 population abundance high of 13000 to about 3000, an approx. 80% decline.  The Stanislaus River annual escapement had dropped from year 2000 population abundance high of approx. 8500 to about 3000, an approx. 65% decline.


� These studies are required pursuant to the Vernalis Adaptive Management Program in which water operators on the several major tributaries coordinate downstream flows for the purpose of reversing declines in San Joaquin River salmon populations. 
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