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        March 26, 2015 

 

Peter Barnes, Engineering Geologist 

State Water Board Resources Control Board 

Division of Water Rights 

Peter.Barnes@waterboards.ca.gov 

Via e-mail 

 

Re: Comments of California Sportfishing Protection Alliance and American Whitewater on the 

Draft Environmental Impact Report for the Water Quality Certification of Pacific Gas & Electric 

Company’s Upper North Fork Feather Hydroelectric Project, Federal Energy Regulatory 

Commission Project No. 2105 

 

Dear Mr. Barnes: 

 

The California Sportfishing Protection Alliance (CSPA) and American Whitewater (AW) 

respectfully submit comments on the Draft Environmental Impact Report for the Water Quality 

Certification of Pacific Gas & Electric Company’s Upper North Fork Feather Hydroelectric 

Project, Federal Energy Regulatory Commission Project No. 2105 (DEIR).  Both CSPA and 

AW are signatories to the April 22, 2004 Project 2105 Settlement Agreement.  That Settlement 

resolved many of the issues relating to the relicensing of the Upper North Fork Feather Project 

(“Project”), but left unresolved issues relating to water temperature, not only in the bypassed 

reaches of the Project, but also in the bypassed reaches of the Rock Creek – Cresta and Poe 

hydroelectric projects downstream (FERC No. 1962 and No. 2107 respectively).   

 

CSPA and AW appreciate the fact that Board staff took on the issue of water temperature 

in the North Fork Feather River in 2005, following the failure of FERC to take it on in 

relicensing and the lack of resolution on this issue in Settlement.  CSPA and AW consider water 

temperature to be the single greatest aquatic issue still facing the North Fork Feather River (NF 

Feather River or NFFR) from Lake Almanor to Oroville Reservoir.  Fulfillment of the benefits 

achieved in the Rock Creek – Cresta Settlement (2001), to which CSPA and AW are also both 

signatory, has equally been significantly held in abeyance pending the Certification of the Upper 

North Fork Feather Project.  The Rock Creek – Cresta Settlement explicitly points to the need to 

address water temperature issues upstream.  In over ten years of license implementation on the 

Rock Creek – Cresta Project,
1
 it has been abundantly confirmed that water temperatures on this 

                                                 
1
 The Rock Creek – Cresta Project is located immediately downstream of the Upper North Fork Feather Project.  

The head of Rock Creek Reservoir is less than a mile downstream of Belden Powerhouse, for which Rock Creek 

Reservoir effectively serves as an afterbay.  

mailto:Peter.Barnes@waterboards.ca.gov
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downstream project and its bypassed reaches are almost completely dependent on input 

temperatures from the Upper North Fork Feather Project immediately upstream.  In short, PG&E 

cannot significantly reduce summer water temperatures in the Rock Creek, Cresta and Poe
2
 

reaches without reducing summer water temperatures at Belden Reservoir, in the Upper North 

Fork Feather Project.  Releasing larger volumes of warm water from Rock Creek, Cresta and Poe 

dams will not make the water cooler.  The Level 1 and 2 Report and the Level 3 Report that 

preceded this DEIR provided extensive technical data and analysis of this thermal reality.
3
  As 

stated succinctly in the Level 3 Report:  “The water temperature profile of the NFFR is primarily 

driven by the Belden Reservoir water temperature, which in turn is controlled by the Lake 

Almanor and Butt Valley Reservoir outflow temperatures.”
4
 

 

State Board staff recognized the controlling water temperature function of releases from 

Belden Forebay in 2005 or earlier.   Since 2005, Board staff has persevered in pursuit of 

improving NF Feather River water temperatures, in spite of several personnel changes and until 

recently a general shortage of capacity.  We appreciate the fact that the DEIR has finally seen 

light of day, and we urge the Board to recognize and do justice to the decade of staff dedication 

that went into it.  

 

We are disappointed, however, that after ten years, the DEIR contains fundamental flaws 

that will require it to be recirculated or, at the very least, supplemented.  However, we believe 

that the necessity of correcting the flaws in this DEIR presents Board staff with an opportunity to 

affirmatively address concerns that were raised at the February 11, 2015 public comment 

meeting in Chester, and that are raised in written comments.  The Board can address key issues 

in a recirculated DEIR or in a supplement to the DEIR without extensive additional data 

gathering.  At the same time, the Board will also have the opportunity to address important 

alternative mitigations that have the potential to meet multiple interests, including most notably 

those of Plumas County and its residents. 

 

The DEIR is substantially flawed because: 

 

The DEIR does not present evidence to demonstrate the benefit of the preliminary staff 

alternative.  This alternative will not bring the Project into compliance with the Clean Water Act. 

In lieu of such compliance, the DEIR proposes “adaptive management” without definition, 

boundary, timelines, or triggers, improperly and indefinitely further delaying enforcement of the 

Clean Water Act after ten years of delay.  

 

The DEIR does not present a reasonable range of alternatives. 

 

                                                 
2
 The Poe Project is located just downstream of Cresta Powerhouse.  Cresta Powerhouse is located at the bottom of 

the Cresta reach at the head of Poe Reservoir; the Poe reach of the North Fork Feather River is immediately 

downstream of Poe Reservoir, and ends at Poe Powerhouse, several miles upstream of the high water pool of 

Oroville Reservoir.  While modeling shows that it is not possible to cool the entire Poe reach, it is definitely possible 

to cool the upper mile of the Poe reach in the area near the settlement of Pulga, which is both accessible to anglers 

and the most important part of the reach for trout.  
3
 The Level 1 and 2 Reports and the Level 3 Report are included in the DEIR as Appendix D and Appendix E, 

respectively.  
4
 Level 3 Report, DEIR Appendix E, p. 2-4. 
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The DEIR does not present evidence to explain why it deems infeasible an alternative to 

release 600 cfs from Canyon Dam in July and August to cool the North Fork Feather River.  

 

The DEIR relies on previous modeling that grouped various mitigation elements into 

various combinations, but did not isolate the thermal benefits of specific elements.  In addition, 

the DEIR does not present model output for the precise alternatives described in the DEIR, 

including the Preliminary Staff Recommendation, relying instead on inaccurate approximations 

that can be gleaned from previously modeled combinations of elements. 

 

The DEIR does not propose adequate mitigation for project effects on the cold water 

habitat in Lake Almanor. 

 

Additionally, the DEIR recommends measures beyond the clear scope of the need to 

improve cold water habitat.  The DEIR unilaterally proposes changes to the Project 2105 

Settlement Agreement that would leave other project impacts unmitigated and that could affect 

the balancing of resources agreed upon in relicensing. 

 

We elaborate on these issues, and make a series of recommendations, below.  

  

I. The Project substantially impairs the cold water resources of the North Fork Feather 

River. 

 

Summer water temperatures in the North Fork Feather River downstream of Caribou 

Powerhouse and Belden Reservoir cannot in any sense be construed as protective of cold water 

beneficial uses.  Summer water temperatures on the Rock Creek and Cresta reaches are simply 

too warm. Since 2006, PG&E has provided summer water temperature data on a weekly basis to 

members of the Rock Creek – Cresta Ecological Resources Committee (ERC), a license 

implementation advisory body whose monthly meetings are faithfully attended by CSPA and 

AW and by a representative of State Board staff.  This data is summarized in Annual Reports for 

the Rock Creek – Cresta Project that PG&E files each year, but the Annual Reports do not 

provide daily data.  In all but the wettest years (e.g. 2011) mean daily water temperatures on the 

Rock Creek and Cresta reaches routinely exceed, for multiple consecutive weeks, the FERC-

established benchmark of 20°C.  The following table, compiled from weekly PG&E data 

provided to Rock Creek – Cresta ERC members, shows mean water temperatures from the 

summer of 2014. 

 

Dates (2014) NF-57 (Rock Creek reach below 

Rock Creek dam) 

NF-56 (Cresta reach below Grizzly 

Creek) 

(All temperature 

values shown in 

degrees Celsius) 

Weekly mean of 

mean daily water 

temperature  

Weekly mean of 

maximum daily 

water 

temperature 

Weekly mean of 

mean daily water 

temperature 

Weekly mean of 

maximum daily 

water  

temperature 

7/6-7/12 21.5 22.4 21.6 23.1 

7/13-7/19 21.9 22.7 22.3 23.8 

7/20-7/26 21.0 21.8 21.3 22.9 

7/27-8/2 22.1 22.9 22.1 23.7 
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8/3-8-9 21.6 22.2 21.6 22.8 

8/10-8/16 21.2 22.2 21.5 22.9 

8/17-8/23 20.0 21.3 20.8 22.4 

8/24-8/30 20.8 21.6 20.8 22.3 

 

In considering this data, one must take into account that the temperature monitoring 

stations are located in the stream channel near the upstream end of each reach.  Temperatures 

increase as water moves downstream.  In addition, the weekly mean of the maximum daily water 

temperature does not highlight the highest temperatures recorded in any given week.  On the 

Rock Creek reach, the weekly highs (°C) for the time period shown in the chart above were 22.9, 

22.7, 22.4, 23.4, 22.8, 22.6, 21.8, and 22.3.  On the Cresta reach, the weekly highs (°C) for the 

time period shown in the chart above were 23.8, 23.8, 23.5, 24.0, 23.7, 23.4, 22.8, and 22.9. 

 

The average daily data for July and August 2014 generally show water temperature 

values for the Rock Creek and Cresta reaches that are lower than the 10% exceedance values 

shown for baseline conditions shown in DEIR Appendix F, Figures 7 and 8.
5
 

 

Some commenters at public meetings related to this Certification have suggested that the 

North Fork Feather River was not reliably a cold water resource prior to PG&E’s construction of 

its hydroelectric system.  Springs now submerged under Lake Almanor produce summer flow of 

700-1000 cfs; the claim that the system was not cold in a state of nature is simply untrue.  On the 

contrary, the North Fork Feather River is one of two major spring-fed river systems in the 

Sacramento – San Joaquin watershed (the other being the upper Sacramento River complex).  As 

such it is likely the most aquatically impaired river system of any system in California.  

 

The record for the USGS gauge on the North Fork Feather River near Prattville, located 

just below Canyon Dam, clearly shows the impact of hydroelectric development on the North 

Fork Feather River.  This record includes the period from 1906 to 1914, before the first 

incarnation of Canyon Dam was constructed.  The record shows that pre-project flows rarely 

dropped below 1000 CFS. After the dam’s construction, flow still remained relatively high until 

the middle part of the last century.  After the final raise of Canyon Dam was completed in 1962, 

over 95% of the flows were being diverted from the upper reaches of the North Fork Feather 

River.  

                                                 
5
 DEIR Appendix F, pp. A-23 and A-24. 
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The USGS Pulga gauge, located near the bottom North Fork feather system, tells a 

similar story.  This gauge just below the Poe Dam shows that typical summer base flows were 

often above 2000 cfs. After the Poe project was completed in 1958, high flows in the springtime 

continued to occur sporadically in the lower river, but summer base flows were reduced to less 

than 100 cfs.  
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The weekly DWR Bulletin 120 for March 9, 2015 forecast of unimpaired runoff shows 

that even in September of what is now tracking as the worst water year since 1950, the Feather 

River system is forecasted to have an estimated monthly unimpaired flow of 60,000 acre-feet, or 

average daily inflow to Oroville Reservoir of about 1010 cfs.
6
  The vast majority of that flow 

would come from the springs feeding the North Fork; those springs are now submerged in Lake 

Almanor.
7
  While many rivers below dams in California actually see enhanced late summer base 

flows with cold water releases from the bottom of reservoirs to provide managed cold water 

habitat, this is simply not the case on the North Fork Feather River.  Far from providing a 

summer benefit, the removal of over 95% of the summer base flow on the Seneca reach and the 

rerouting of water from a warmer water source in Lake Almanor through the thermal sink of Butt 

Valley Reservoir has had a devastating impact on the cold water habitat of the North Fork 

Feather River, from Lake Almanor downstream to Oroville Reservoir. 

 

II. The DEIR does not describe the economic impacts to Plumas County of the loss of the 

NF Feather River fishery due to the construction of the Rock Creek – Cresta Project, 

and does not describe the potential economic benefit of a restored NF Feather fishery. 

 

It was not always so.  A report published in 1952 estimated the number of angler days on 

the NF Feather River to 36,000 per year, or about 180 per day over the fishing season.
8
  Clients 

at two resorts at Belden and across the river near the mouth of Yellow Creek were estimated to 

account for 6000 of these angler days.  Almost half the anglers were estimated to have travelled 

from the Bay Area.  The report suggested: “Due to the highly accessible location of the North 

Fork it would be inevitable that without power development it would eventually become one of 

the most heavily fished trout streams in California.  The recreational value of this canyon would 

rank well up among similar areas in the State.”
9
 

 

In its 1996 Environmental Assessment for the issuance of a new license for the Rock 

Creek – Cresta Project, FERC and the Forest Service jointly recognized the well-documented 

decline of the sport fishery since the construction of the Rock Creek – Cresta Project: 

 

Before the construction of the Rock Creek – Cresta Project in 1950, an excellent sport 

fishery for rainbow trout and brown trout existed in the NFFR reach now bounded by the 

Rock Creek development.  The NFFR reach now bounded by the Cresta development 

was limited, however, to early season use because of warm, midsummer temperatures 

(FS, 1938; Wales and Hansen, 1947; FWS, 1948).  A pre-project study in 1946 estimated 

annual angler effort within the project area at 31,500 days (FWS, 1948).  From 1981-

1985, annual angler effort was estimated at 21,316 angler hours (9,560 angler days) 

(CDFG, 1988).  The creation of the reservoirs, along with flow reduction in the bypass 

                                                 
6
 http://www.cdec.water.ca.gov/cgi-progs/iodir/B120 

7
 The USGS gauge on the unregulated Middle Fork Feather at Merrimac recorded a September, 2014 low flow of 

160 cfs.  The 2014 water year was comparably grim to the 2015 water year.  The South Fork Feather provides far 

less flow than the Middle Fork.  One can very reasonably assume that even in these very driest of water years, 

unimpaired flow on the North Fork Feather would be about 800 cfs.  
8
 Wales and Hansen (1952), The Effect on the Fishery of the North Fork of the Feather River, California, of 

Proposed Hydro-electric Developments, with Special Reference to the Cresta and Rock Creek Projects.  Attached to 

these comments as Appendix 2.  
9
 Id. p. 17. 
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reaches and increased water temperatures, changed the NFFR’s aquatic habitat to favor 

non-game species rather than trout (FWS, 1962; Moyle et al, 1983; PG&E, 1979).
10

 

 

The Rock Creek – Cresta Settlement Agreement explicitly sought to restore the NF 

Feather fishery to its historic greatness.  The parties to this agreement, including PG&E and 

Plumas County, as well as CSPA and AW, set forward fishery goals for the Rock Creek and 

Cresta reaches based on historic conditions.  The Rationale Report for the Rock Creek – Cresta 

Settlement explicitly recognizes this in the description of the “Fishery Objective”:  

 

Achieve a desired goal of an excellent trout fishery and functioning ecosystem to all 

naturally occurring species. According to the best available information on conditions 

prior to the Project (Rowley 1955a, 1955b, Gerstung 1973, Snider and Linden 1980, 

California Trout, 1998) fishery performance criteria will include:  

 

a. Wild rainbow trout population with 4 age classes.  

b. Fish catch 80% wild trout/ 20% non-game fish.  

c. Average wild trout caught > 9.7 inches fork length.  

d. Adult rainbow trout available for catch > 17 inches.  

e. Harvestable component of 595 lbs/mile wild trout.  

f. Wild trout biomass 62 lbs/acre (catch).  

g. Angler catch rate of one fish per angling hour including catch and release.
11

   

 

To date, some, but not all of the Rock Creek – Cresta fishery objectives have been 

achieved.  All four age classes are present in the two project reaches, and the average trout 

exceeds 9.7 inches in length.  Fish over 17 inches in length are caught.  However, the catch ratio 

of wild trout to non-game fish is often not met, the catch rate is generally not met, and the 

biomass and harvestable component objectives have not been met.  

 

While the NF Feather River fishery has partly recovered since the relicensing of the Rock 

Creek – Cresta Project, it has in no sense recovered the stature it enjoyed pre-project.  The 2011 

Creel Census prepared for the Rock Creek – Cresta ERC reported a projected number of anglers 

between 997 and 2,573 for the years between 2002 and 2011.
12

  The NF Feather River receives 

occasional notice in fishing reports, but is not guided regularly and does not receive a lot of 

fishing pressure.  

 

The partial recovery of the NF Feather River fishery in the last fifteen years encouraging, 

but it is only a small step towards recapturing the historic value and present potential of the NF 

Feather River’s recreational fishery.  According to a report prepared by ECONorthwest for 

CSPA and AW, “Those 36,000 angling days that occurred on the NFFR in the 1940s would be 

                                                 
10

 Federal Energy Regulatory Commission and U.S. Forest Service, Draft Environmental Assessment for New 

License, Rock Creek – Cresta Hydroelectric Project, November 1996, p. 47.  See FERC eLibrary 19961108-0259. 
11

 Rationale Report for the Rock Creek – Cresta Relicensing Settlement Agreement, November 21, 2000, p. 5.  
12

 Meadowbrook Conservation Services and Garcia & Associates, 2011 Angler Creel Survey, April 2012. Submitted 

to Rock Creek – Cresta ERC, p. 3.  
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worth approximately $4 million annually in today’s dollars.”
13

  Please see Appendix 1 to these 

comments for additional analysis of the economic consequences of the decline of the recreational 

fishery on the NF Feather River and of the opportunities that a restored fishery could provide. 

 

III. The DEIR does not include the Preliminary Staff Recommendation as an alternative 

and does not provide technical analysis of its potential benefits and effects.  The 

Preliminary Staff Recommendation will not improve the temperatures in the NF 

Feather River downstream of Rock Creek Reservoir sufficiently to protect cold water 

beneficial uses. 

 

The DEIR does not contain a preferred alternative.  Instead, the Notice of Availability for 

the DEIR contains a “Preliminary Staff Recommendation” that would limit required actions to 

reduce summer water temperatures in the North Fork Feather River to a release of “up to 250 

cfs” from the low level outlet at Canyon Dam from June 15 to September 15 each year, 

combined with some summer flow augmentations in the Seneca and Belden reaches over and 

above the flows agreed to in Settlement and included in the Forest Service’s 4(e) conditions.
14

   

 

Staff’s preliminary recommendation to release “up to 250 cfs” down the Seneca reach 

from June 15 to September 15 for temperature improvement would not be additive to the 

required minimum flow for the Seneca reach; part of the required flow would be provided by the 

minimum flow required specifically for aquatic resources in the Seneca reach.  Thus, the 

maximum amount of water actually being required for temperature improvement to maintain 

cold freshwater habitat in entire NF Feather River is the differential between 250 cfs and 

required minimum flows.  Under the Settlement Agreement and Forest Service 4(e) conditions, 

September flows for the Seneca reach in all year types are 60 cfs; Wet year flows in June for the 

Seneca reach are 150 cfs.  Otherwise stated, the maximum flow augmentation specifically for 

temperature improvement for all reaches of the NF Feather River downstream of Lake Almanor 

would be limited to increases of between 190 cfs and 100 cfs over three months, in the Seneca 

Reach alone. 

  

As noted above, it is actually unclear what the Preliminary Staff Recommendation is.  Is 

the recommendation to release 250 cfs from Canyon Dam each June 15 – September 15, or is it 

to release some amount less than that?  What does “up to 250 cfs” actually mean?  If it means 

less, how is that amount to be determined and how is it to be written as an enforceable condition?   

 

Assuming for the moment that the requirement would be to release 250 cfs from the low 

level outlet at Canyon Dam continually from June 15 through September 15, the DEIR makes no 

showing that this (in combination with the “alternative minimum flows”) would sufficiently cool 

the NF Feather River to bring it into conformance with the 20°C benchmark in any of the reaches 

                                                 
13

 Sarah Reich and Ed MacMullan, ECONorthwest, Comments on the DEIR for the Upper North Fork Feather River 

Hydroelectric Project: Economic Issues Related to Coldwater Angling and Whitewater Boating.  March 25, 2015.  

Attached to these comments as Appendix 1.  
14

 The flow augmentations recommended by Board staff in the DEIR for the Seneca and Belden (called “the 

alternative minimum flows” in the DEIR) reaches are described in Chapter 4 of the DEIR (Alternatives) on pp. 4-9 

and 4-10, and are shown side-by-side with the Project 2105 Settlement flows on page 3 of Appendix E1.  We 

discuss the “alternative minimum flows” and our belief that they inappropriately conflict with the Project 2105 

Settlement in a separate section of these comments below.  
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downstream of Belden Reservoir with any consistency.  In fact, the DEIR inexplicably presents 

no modeling results for the Preliminary Staff Recommendation at all.  On a very crude basis, 

comparison of alternatives 3 and 4a in the Level 3 Report suggest that the maximum temperature 

benefit in the Rock Creek and Cresta reaches of the 250 cfs augmentation in the Seneca reach 

would be at most 1°C.
15

  

 

CSPA and AW did not wait ten years for a summer water temperature improvement in 

the Rock Creek and Cresta reaches of less than 1°C.  Even less did we wait ten years for staff to 

further kick the can down the road by recommending “adaptive management based on 

monitoring.”  Staff can perform temperature modeling of its Preliminary Recommendation on a 

stand-alone basis and tell the Board in a matter of weeks what its proposed measures will do.  

The cooling benefit of a release of 250 cfs into the Seneca reach on a stand-alone basis must be 

separately modeled to be accurately understood.  Staff should perform that modeling and report 

the results forthwith.   

 

If indeed an adaptive management program were to go forward as an outcome of 

Certification, it would need to start from and be based on these modeling results and on 

additional modeling described below that staff has yet to perform.   The absence of a clearly 

defined expected or desired outcome to test is a central defect of the Preliminary Staff 

Recommendation that the Certification should require “adaptive management.”  In contrast, the 

Rock Creek – Cresta Settlement defined clear thresholds to measure success, both for fisheries 

(as quoted above) and for water temperature (20°C average daily temperature).   

 

The “adaptive management” that is the final element of the proposed Preliminary Staff 

Recommendation has additional foundational shortcomings.
16

  The Recommendation does not 

say what adaptive management would monitor, what the timelines for monitoring would be, 

what metrics for success or failure it would apply, or who would evaluate monitoring results and 

decide on additional measures.  Its sole definitive aspect is the prospective remedy: install a 

thermal curtain or curtains that Plumas County and users of Lake Almanor are 100% dead 

against.  

 

The State Board has a readily available model of adaptive management, should the Board 

decide that adaptive management is an appropriate component of Certification.  The Rationale 

Report for the Rock Creek – Cresta Settlement provides a clear description of necessary elements 

of its adaptive management program: 

 

 The Adaptive Management program established in the Settlement provides resource 

managers with the opportunity to set resource management goals and objectives; 

establish and implement initial resource PM&E measures designed to meet those 

                                                 
15

 See Appendix E, Level 3 Report, Figures 2-2a, 2-2b, 2-3a, 2-3b, 2-4a, 2-4b, pp. 2-14 to 2-19.  Both alternatives 3 

and 4a assume the presence of a thermal curtain at Lake Almanor; Alternative 3 also includes a low-level release of 

250 cfs from Canyon Dam.  A thermal curtain would further reduce the temperature at Belden Reservoir and thus 

make the additional 250 cfs from Canyon Dam relatively more effective in its cooling effect.  We thus believe that 

1°C maximum differential between alternatives 3 and 4a provides a bookend benefit for 250 cfs release on a stand-

alone basis; the actual benefit would likely be much less.  
16

 There is so little definition of adaptive management in the Preliminary Staff Recommendation that we question 

whether it is anything more than a vehicle for delaying difficult decisions.  
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management goals and objectives; monitor the response of target organisms and 

resources to the PM&E measures and determine if the management goals and objectives 

are being met; implement modifications to the PM&E measures within pre-established 

limits in an attempt to meet management goals and objectives that are not being met by 

the current PM&E measures; and then continue a defined program of monitoring and 

readjustment of PM&E measures within pre-established limits over time to meet the 

established goals and objectives.
17

 

 

As CSPA, AW, Plumas County, Board staff, and other ERC participants and Forest 

Service advisors have learned over the thirteen years, adaptive management does not defer 

defining a desired outcome until “we see it.”  The Certification must start with actions that the 

Board determines, based on substantial evidence, will protect cold water beneficial uses.  Any 

consideration of adaptive management must start from these actions.  

 

IV. The DEIR does not present a reasonable range of alternatives.  

 

A. The alternatives are inadequately defined and are not sufficiently distinct. 

 

Chapter 4 of the DEIR presents the alternatives that the document analyzes.  Chapter 4 

starts by describing “the Proposed UNFFR Project” as shown below: 

 

The Proposed UNFFR Project, as outlined in Section 3.5 of this EIR, consists of the 

elements of PG&E’s application to FERC and the Project 2105 Relicensing Settlement 

Agreement (2004 Settlement Agreement), Section 18 Conditions, Section 4(e) 

Conditions, and FERC’s Staff Alternative.
18

 

 

We believe this description is misleading and inaccurate.  The Proposed Project under 

CEQA is the issuance of a Water Quality Certification for the relicensing of the Upper North 

Fork Feather Project.  As such, the Proposed Project must demonstrate that it conforms to the 

requirements of the Clean Water Act under whose authority Certification is issued.  Part of what 

allows the DEIR as written to avoid description of how the Preliminary Staff Recommendation 

would (or would not) comply with the Clean Water Act is this misidentification of the Proposed 

Project.  The whole reason for the DEIR and the overriding objective of the Proposed Project is 

to incorporate substantive addition to the proposed federal action.  FERC punted water quality 

(temperature) to the State Board; the Board can’t analyze only the proposed federal action as the 

Proposed Project because the proposed federal action does not address temperature, and thus 

does not conform to the Basin Plan because it does not protect cold water beneficial uses.  Not 

only is there no preferred project in the DEIR, there is no Proposed Project.  The PG&E 

Proposed Project, as modified by FERC and by the Settlement Agreement, is more appropriately 

considered a No Project Alternative (whereby the Board would waive its Certification authority) 

under CEQA.    

 

                                                 
17

 Rationale Report for the Rock Creek – Cresta Relicensing Settlement Agreement, p. 29. [“PM&E” measures 

means “protection, mitigation and enhancement” measures.]  
18

 DEIR, p. 4-4.  
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The DEIR per se (as opposed to the Notice of Availability) analyzes two additional 

alternatives.  These “State Water Board Proposed Project Alternatives” are described in Chapter 

4 as:  “Alternative 1: Thermal Curtains at Prattville Intake and Caribou Intakes with 

Modifications to Canyon Dam Outlet Structure and Associated Flows to the Seneca and Belden 

Reaches”
19

 and “Alternative 2: Thermal Curtains at Prattville Intake and Caribou Intakes and 

Associated Flows to the Seneca and Belden Reaches.”
20

  Functionally, Alternative 1 would 

require up to 250 cfs release into the Seneca reach, while Alternative 2 would require release 

only of “alternative minimum flows” into the Seneca reach.  

 

Thus, in the DEIR, we are presented with an “alternative” that does not comply with the 

Basin Plan and two alternatives whose central features are thermal curtains at Lake Almanor and 

at Butt Valley Reservoir.  Thermal curtains are vehemently opposed by Plumas County and its 

residents, and by many other people who regularly spend time in the Lake Almanor area.  

Thermal curtains are opposed by AW and CSPA.  They are opposed by PG&E.  In fact, there is 

no known support at all among any stakeholders for thermal curtains as the solution to improving 

water temperatures in the NF Feather River downstream of Belden Reservoir, largely because 

thermal curtains are believed likely to negatively impact the Lake Almanor trout fishery.  

 

In addition, a thermal curtain in Lake Almanor would likely create unmitigated and 

immitigable conditions in Lake Almanor that would likely in turn violate the Basin Plan in its 

impacts to the cold water fishery in the lake.  

 

To the degree that the Preliminary Staff Recommendation could be considered another 

alternative under CEQA once it is analyzed, it is simply the difference between the other two 

State Board proposed alternatives.  It chooses the least controversial element, but would not 

comply with the Basin Plan.   

 

In Foothill Conservancy v. East Bay Municipal Utilities District, Sacramento Superior 

Court Case No. 34‐2010‐80000491 (2011), the Court invalidated an EIR, finding:  

 

…  While the Court has no objection to the conceptual range of portfolios described in 

the EIR, the Court finds there is insufficient variation in the composition of those 

portfolios to permit informed decisionmaking.  

 

An EIR is required to ensure that all reasonable alternatives to a proposed project are 

thoroughly assessed by the responsible official. Therefore, an EIR must describe a range 

of reasonable alternatives to the project or to the location of the project, which could 

feasibly attain the basic objectives of the project and evaluate the comparative merits of 

the alternatives. (Friends of the Eel River v Sonoma County Water Agency (2003) 108 

Cal App 4th 859, 872.) The discussion must focus on alternatives capable of eliminating 

any significant adverse environmental effects or reducing them to a level of 

                                                 
19

 DEIR, p. 4-5. 
20

 DEIR, p. 4-8. 
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insignificance, even if these alternatives would impede to some degree the attainment of 

project objectives, or would be more costly.
21

 

 

We believe the case is directly on point here.  The DEIR neither achieves the “basic 

objectives” of the project nor eliminates significant adverse environmental impacts.  Because the 

DEIR lacks a reasonable range of effective alternatives, it sets up the outcome for failure.  It is 

also inadequate under CEQA. 

 

B. The DEIR improperly eliminates the release of 600 cfs from Canyon Dam in 

July and August as an “infeasible” alternative. 

 

Under CEQA,  

 

 The issue of feasibility arises at two different junctures: (1) in the assessment of 

alternatives in the EIR and (2) during the agency’s later consideration of whether to 

approve the project. (See Mira Mar Mobile Community v. City of Oceanside (2004) 119 

Cal.App.4th 477, 489, 14 Cal.Rptr.3d 308 (Mira Mar ).) But “differing factors come into 

play at each stage.” (1 Kostka & Zischke, Practice Under the Cal. Environmental Quality 

Act (Cont.Ed.Bar 2d ed.2009) § 15.9, p. 740.) For the first phase—inclusion in the EIR—

the standard is whether the alternative is potentially feasible. (Mira Mar, at p. 489, 14 

Cal.Rptr.3d 308; Guidelines, § 15126.6 , subd. (a).) By contrast, at the second phase—

the final decision on project approval—the decision-making body evaluates whether the 

alternatives are actually feasible.  (California Native Plant Society v. City of Santa Cruz 

177 Cal.App.4
th

 957(2009)). 

 

“If the agency finds certain alternatives to be infeasible, its analysis must explain in 

meaningful detail the reasons and facts supporting that conclusion. The analysis must be 

sufficiently specific to permit informed decision-making and public participation, but the 

requirement should not be construed unreasonably to defeat projects easily.” (Marin 

Water, supra, 235 Cal.App.3d at p. 1664, 1 Cal.Rptr.2d 767.) The infeasibility findings 

must be supported by substantial evidence. (§ 21081.5; Guidelines, §15091, subd. (b).) 

(Id.). 

 

The Level 3 Report included an alternative (4c) that proposed to require a July and 

August summer release of 600 cfs from Lake Almanor’s Canyon Dam into the Seneca reach, 

without requiring a thermal curtain.  This alternative also included a requirement to preferentially 

use Caribou I Powerhouse instead of Caribou II Powerhouse.  The Level 3 Report also included 

an alternative (4d) that proposed to require a July and August summer release of 600 cfs from 

Lake Almanor’s Canyon Dam into the Seneca reach and installation of a thermal curtain at the 

Caribou intakes in Butt Valley Reservoir. These alternatives as modeled performed very 

favorably in comparison to a thermal curtain at the Prattville intake at Lake Almanor.  

 

The DEIR eliminated from further consideration any alternative that would have required 

preferential use of Caribou I Powerhouse over Caribou II, on the grounds that such preference 

                                                 
21

 Foothill Conservancy v. East Bay Municipal Utilities District, Sacramento Superior Court Case No. 34‐2010‐
80000491 (2011), p. 30. 
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“would likely eliminate the UNFFR Project’s ability to serve on-peak energy loads.”
22

  While we 

strongly suspect that this conclusion was conditioned by the precise (or imprecise) way in which 

the language was interpreted, our experience over many years in the Rock Creek – Cresta ERC 

suggests that that any thermal benefit to such preferential operations lasts about one week until 

the small cold water pool in Butt Valley Reservoir near the Caribou I intake is exhausted.  The 

alternative to preferentially operate Caribou I Powerhouse over Caribou II Powerhouse can more 

reasonably be eliminated from consideration for simple lack of thermal benefit. 

 

In comparing alternatives 4c and 4d in the modeling output presented in the Level 3 

Report, there is virtually no relative benefit of a Butt Valley Reservoir thermal curtain over 

preferential use of Caribou I.  The reason is the same: there is no cold water in Butt Valley 

Reservoir near the Caribou intakes after the initial exhaustion of the tiny cold water pool at the 

beginning of each summer.  The Butt Valley thermal curtain can thus also be eliminated from 

consideration for lack of thermal benefit.  

 

This leaves the element common to 4c and 4d as the effective element in reducing 

downstream water temperatures: release of 600 cfs from the Canyon Dam low-level outlet in 

July and August.  While modeling of 4c and 4d provides a mostly accurate understanding of the 

benefit of the release of 600 cfs from the Canyon Dam low-level outlet in July and August, this 

measure should be modeled on a stand-alone basis.  

 

 With no supporting evidence, the DEIR eliminated from further consideration the 

alternative that would require release of 600 cfs in July and August.  Together with its 

conclusion about preferential use of Caribou I Powerhouse, Chapter 4 states that a summer 

release from Canyon Dam of greater than 250 cfs “would likely eliminate the UNFFR Project’s 

ability to serve on-peak energy loads.”
23

  

 

The statement in DEIR Chapter 4 dismissing the 600 cfs release from Canyon Dam as 

infeasible refers the reader to Appendix J.  Appendix J simply announces the conclusion that this 

alternative was not “feasible” because it would not allow PG&E to use the project to provide 

ancillary services such as load following and grid regulation.  Appendix J describes:   

 

The increased turbine bypass flows at Canyon Dam reduces the amount of energy 

available to produce power. So long as the remaining water can be stored and released at 

the most valuable time, the ability to provide ancillary services is not impacted. A/S 

provision requires little additional energy as it is the option to generate, not actual power 

production that is the embodied value. However, diverting 600 cfs in Alternative 4d does 

reduce the available storable or “pondage” water so as to impair the ability of the 

powerhouses to provide ancillary services. This means that the 247 MW of controllable 

project capacity would have to be replaced with alternative generation. Given the load-

following and reserve characteristics of Caribou #1 and #2, this would almost certainly 

have to be a CT. Based on the cost of constructing CTs derived by the CEC from a 

survey of California power plants supplemented by estimates from other agencies, 

building a new replacement plants would cost $208 to $369 million (CEC 2010). Energy 

                                                 
22

 DEIR, p. 4-3.  
23

 Id.  
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production could be replaced with the system incremental resources available from 

existing resources on the power grid.
24

 

 

There is no discussion or series of calculations shown to support the conclusion that this 

alternative must be deemed infeasible.  The DEIR does not show how much water that modeling 

assumed was required to provide reliable ancillary services.  The DEIR does not disclose the 

frequency with which modeling assumed that the needed amount of water would run short.  The 

DEIR not disclose how much generation at Caribou I and II modeling assumed over and above 

the generation pertaining to ancillary services, or how much modeling assumed that “pondage” 

water would be reduced by this non-ancillary-service generation.  The DEIR does not 

distinguish, in deeming this alternative infeasible, between lost opportunity from preferential use 

of Caribou 1 and from releases from Canyon Dam in Alternative 4c.  The DEIR does not 

evaluate varying the releases from Canyon Dam in order to meet temperature requirements based 

on real-time monitoring.  The DEIR does not evaluate somewhat lesser releases from Canyon 

such as 500 cfs, or what benefit such releases might have.  The DEIR is not even clear whether 

the time period for temperature control releases from Canyon Dam evaluated in the Level 3 

Report (July and August) is the same time period that was evaluated for the DEIR in finding the 

alternative infeasible; the 250 cfs release contemplated in the preliminary staff recommendation 

would be for a longer time period each year, from June 15 - September 15.  

 

Staff needs to perform the modeling and related calculations and disclose the results.  If 

staff continues to maintain the position that 600 cfs is not feasible, staff needs to clearly, with 

full documentation, explain why, addressing the issues outlined immediately above.  Most 

particularly, staff must justify this statement: “This means that the 247 MW of controllable 

project capacity would have to be replaced with alternative generation.” The public and decision 

makers deserve to see a systematic and clear delineation of all the assumptions behind this 

conclusion.  As stated, elimination of this alternative from consideration leaves the DEIR 

without a meaningful range of alternatives under CEQA.   

 

In addition, Staff should also add an alternative that evaluates intermediate flow releases 

from Canyon Dam, between 250 cfs and 600 cfs, and should evaluate the opportunity to adjust 

flows to respond in real time to water temperatures in the Rock Creek and/or Cresta reaches.  

One commenter at the February 11, 2015 outreach meeting held in Chester recommended a 

phased-in approach to temperature improvements in the NF Feather River downstream of Belden 

Reservoir, which would begin with a 250 cfs release and consider increased flow releases in the 

future.  If considered by staff, this approach must address the fact that rehabilitation of the 

Canyon Dam outlet works will be necessary for any significant flow release from the low-level 

outlet.  This will require major construction activities, and there would likely be significant 

efficiency in repairing both of the low-level outlet gates even though it is possible that the 

operability of only one low-level gate would be sufficient for a 250 cfs release. 

 

 

   

 

                                                 
24

 DEIR Appendix J, p. 32. 
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V. The DEIR makes unwarranted and unsupported assumptions about Project 

infrastructure.  
 

The DEIR (Level 3 Report) inappropriately identifies repair of the Canyon Dam low-

level outlet works as a capital cost associated with Certification.
25

  This repair should rather be 

viewed as a long-needed correction of deferred maintenance, and should not be assigned to the 

cost associated with Certification per se.  Two operational low-level outlet gates at Canyon Dam 

are needed to ensure the safe and reliable operation of the entire NF Feather hydropower system.  

The importance of this need was foreshadowed in the summer of 2014, when Butt Valley 

Powerhouse could not be operated from August 10 through August 23.   Water withdrawn from 

Butt Valley Reservoir threatened to become increasingly warmer as water in Butt Valley could 

not be replenished from Lake Almanor.  A potential thermal catastrophe was averted when Butt 

Valley Powerhouse was returned to service.  Fully operational low-level outlet works at Canyon 

Dam are necessary to create operational redundancy not only for Butt Valley Powerhouse, but 

also in case the Caribou units were to go down simultaneously (in the event fire or landslide 

damaged the Caribou penstocks, for instance).  In addition, even for a low-level release of 250 or 

300 cfs from Canyon Dam, there should be redundancy of outlet works that enables release of 

summer flows through the second gate in the event one gate becomes inoperable.  In the limiting 

case, PG&E should not have to decide between flooding Chester and releasing warm water into 

the North Fork Feather from the high level outlet in the event that operations through Butt Valley 

Reservoir become impossible over the course of a summer. 

 

The DEIR leaps to the conclusion the PG&E would have to construct a gas-fired power 

plant to backfill the reliability of the project if a 600 cfs summer release from Canyon Dam were 

required.  However, in recent years, the generation from the Project has varied widely, due not 

only to hydrology but to a series of outages and repairs that the project has undergone.  In 2010, 

annual generation for the Upper North Fork Feather Project was 696,659,700 kilowatt hours 

(KWH); in 2011 it was 1,188,147,000 KWH; in 2012 it was 732,109,200 KWH; in 2013 it was 

1,156,598,000 KWH.
26

  These variations in generation do not clearly follow water year types.  

Nonetheless, in spite of such wide swings, PG&E did not announce that it was compelled to 

construct a new gas-fired power plant to replace lost generation.    

 

VI. The DEIR fails to evaluate Project cumulative effects on cold water habitat for trout in 

Lake Almanor, and fails to propose reasonable mitigation for these effects.   

 

The DEIR shows that Lake Almanor has limited cold water habitat under current 

conditions (“baseline” conditions as described in DEIR Appendix E1, p. 1) and under the 

proposed action evaluated by FERC in its EIS (“present day conditions” as described in DEIR 

Appendix E1, p. 2).
27

  The DEIR describes two key components of Lake Almanor’s cold water 

habitat: water temperature and dissolved oxygen.  Several commenters during the scoping 

meeting in 2005, as shown in the meeting transcript which is attached to the DEIR as Appendix 

                                                 
25

 See DEIR Appendix E (Level 3 Report), pp. 4-13 to 4-19 and Table 4-9 (p. 4-33).  
26

 Data compiled by California Hydropower Reform Coalition from annual generation reports filed by PG&E with 

FERC. 
27

 See DEIR Appendix E, Level 3 Report, Table 3-10b.  This table shows zero suitable cold water habitat in a 

Critically Dry year for the weeks of August 9 and 17 using a standard of 20°C. 
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B, raised the issue of inadequate dissolved oxygen in Lake Almanor.
 28

  Part of the limitation in 

cold water habitat stems not only from lack of cold water, but also from the fact that existing 

cold water has limited or no dissolved oxygen and thus is not suitable as cold water fish habitat.  

Most of this anoxic cold water is near Canyon Dam.  Oxygenation of this cold water near 

Canyon Dam represents an opportunity to enhance the Lake Almanor’s existing trout fishery.    

 

The opportunity presented by oxygenation is not considered or evaluated in the DEIR.  

Instead, added trout planting in Lake Almanor is suggested as mitigation for when summer 

operations in Critically Dry years reduce available cold water habitat because water with 

sufficient dissolved oxygen becomes so warm that it is stressful or lethal to trout.  

 

Oxygenation of reservoirs or of portions of reservoirs is a proven technology whose use 

has substantially increased in the last twenty years.  The East Bay Municipal Utilities District 

uses two different forms of oxygenation technology: the Speece Cone in Camanche Reservoir in 

San Joaquin County, and the diffuse oxygenation system in Upper San Leandro Reservoir in 

Alameda County.  The oxygenation infrastructure at Camanche Reservoir was originally 

installed to oxygenate water released from the reservoir into the Mokelumne River and the 

Mokelumne River Fish Hatchery downstream.  However, an unexpected ancillary benefit has 

been the substantial improvement of dissolved oxygen levels in the Camanche Reservoir for 

several miles upstream of Camanche Dam. Initial cost of the extremely simple Camanche 

infrastructure was $1.4 Million, and annual cost of oxygen and maintenance is about $120,000.
29

    

 

Installation of similar infrastructure near Canyon Dam would create an entire new area of 

summer trout habitat.  Installation near Prattville would expand existing habitat, identified in the 

Level 3 Report as going almost to zero in August under existing conditions in Critically Dry 

years, and maintain habitat viability in deeper (and thus colder) water. 

 

Lake Almanor’s trout fishery will be subject to increasing water temperatures under 

climate change; the status quo will not protect it.  There is a need to improve reliable habitat for 

trout in Lake Almanor.  It is not possible to improve the thermal profiling of the lake.  What is 

possible is to oxygenate the cold water that is present and will continue to be present in the lake.  

In spite of attention called to this issue in scoping for the Water Quality Certification in 2005, 

this issue is not addressed in the EIR. 

 

The State Board should expand the geographic application of its Clean Water Act 

authority for the Certification of the Upper North Fork Feather Project and protect the Lake 

Almanor fishery at the same time.  The DEIR improperly presents protecting the river and 

protecting the lake as conflicting interests under Certification.  The State Board has the 

opportunity and in fact the responsibility to protect both of these unique California resources. 

 

                                                 
28

 See DEIR, Appendix B, transcript of scoping meeting held in Chester in 2005, comments of Gary Story, p. 33; 

comments of Aaron Seandel pp. 60-62.  Mr. Seandel, who monitored water quality in Lake Almanor for many years, 

made similar and more extensive comments relating to dissolved oxygen at the February 11, 2015 meeting held by 

the State Board in Chester to take comments on the DEIR.  
29

 CSPA personal communication with EBMUD staff, December 12, 2014. 
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VII. The DEIR correctly considers that increased flow at the head of the regulated North 

Fork Feather River system is an appropriate mechanism to address water temperature 

in the entire system.  However, the recommended “alternative minimum flows” for 

particular reaches in the Upper North Fork Feather Project and the recommended 

elimination of pulse flows overreach into resolved issues under Settlement. 

 

The Project 2105 Settlement Agreement clearly states the issues that were resolved 

within that settlement, and those issues that were left unresolved.  Resolved issues included: 

  

 Flows for physical habitat for aquatic species,  

 Flows for whitewater recreation 

  Geomorphic and channel maintenance flows,  

 Lake level agreement designed to protect recreation and aesthetics at Lake 

Almanor.  

 

At the top of the list of unresolved issues is water temperature.  Section 2.3 of the Project 

2105 Settlement Agreement, Table 2, #2 states: 

 

b) Water Temperature:  Feasibility studies are currently underway to determine Project 

2105 controllable factors associated with attainment and protection of cold freshwater 

habitat, a designated Beneficial Use of the North Fork Feather River.  All Parties await 

additional information in early 2004 from on-going modeling efforts related to the 

potential Prattville Intake Modifications, re-operation, or other structural changes 

(Canyon Dam Intake structure modification, modification to Caribou 2, etc.) to inform 

PM&E development and agreement on appropriate water temperature conditions.  CSPA 

has unresolved issues with temperature impacts on aquatic resources resulting from the 

continued operation of the Hamilton Branch and Project 2105 features including the 

Prattville outlet, Butt Valley Powerhouse, Butt Valley Reservoir, the Caribou 2 

Powerhouse and Belden Reservoir in the Project vicinity and in downstream reaches of 

the North Fork Feather River to Oroville Reservoir.
30

 

 

It was always our understanding that water temperature improvements would be achieved 

by making changes at the head of the system, i.e. increased flows from Canyon Dam or 

infrastructure changes at Prattville.  This is consistent with the understanding reached during the 

Rock Creek – Cresta settlement negotiations, where participants recognized that any significant 

improvements in water temperature would have to occur at Lake Almanor. 

 

In proposing “alternative minimum flows,” staff implicitly recognized the challenge of 

adjusting flows in the Belden and Seneca reach while attempting to keep the other components 

of the Settlement agreement intact.  The DEIR states:   

 

In an effort to mitigate impacts to water supply on an annual basis, State Water Board 

staff excluded the provision in the 2004 Settlement Agreement that would have required 

                                                 
30

 Project 2105 Settlement Agreement, Section 2.3.  
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pulse flows in normal and wet water years. This adjustment to the 2004 Settlement 

Agreement flow schedules would be water neutral.
31

 

 

While Staff’s attempt to not infringe on water available for generation and/or to limit 

water needed to meet the lake level agreement is laudable, the decision to make the Solomon’s 

choice of eliminating channel maintenance pulse flows is improper.  The DEIR does not consider 

the Project impacts that the channel maintenance pulse flows were designed to mitigate.       

 

Channel maintenance pulse flows were included in the Settlement and in the USFS 4(e) 

conditions because of the particularly serious need to maintain the channel in both the Belden 

and Seneca reaches.  FERC agreed with the need for channel maintenance pulse flows in the 

FEIS:  

 

 We recommend this modification to ensure that periodic flows of the magnitude 

necessary to flush fine substrates from spawning gravels, redistribute small gravels, and 

activate floodplain habitat would occur with enough frequency to improve conditions for 

the aquatic biota in the bypassed reaches, especially during periods of drought. 
32

 

  

The Upper North Fork Feather Project eliminates virtually all high flow events in the 

Seneca and Belden reaches.  The channel in both reaches has become seriously encroached with 

vegetation.  The recreation flow study performed during relicensing repeatedly reported that 

channel vegetation was a serious concern for the boaters who participated in that study.
33

   

 

Eliminating geomorphic pulse flows would also eliminate whitewater boating 

opportunities that were part of the package agreed to in Settlement.
34

  As Appendix 1 to these 

comments shows, these flows have economic as well as recreational value.  The recreation 

releases that have occurred since 2002 as a result of the Rock Creek – Cresta Settlement 

Agreement have gained regional and national significance. The popularity of the NF Feather 

River as a whitewater recreation destination is a clear indication of the value of this river as a 

recreation resource. 

 

In addition, we frankly do not understand the basis for the “alternative minimum flows” 

for the Seneca reach, because even at their maximum high values the water temperatures in the 

Seneca reach will always be substantially less throughout the reach than the mean daily 20°C 

benchmark adopted by FERC and also adopted in the DEIR.
35

   

 

The “alternative minimum flows” for the Belden reach would not be expected to benefit 

reaches downstream.  A superior approach, and one that would keep the Settlement Agreement 

flows intact, would be to assure that water temperature in Belden Reservoir was sufficiently cold 

to cool the reach with the Settlement Agreement flows; this would benefit not only the Belden 

                                                 
31

 DEIR pp. 4-10. 
32

 FERC FEIS p. 5-2; USFS 4e condition 25 part 4. 
33

 Flow Assessment for Recreation Upper North Fork Feather River Hydroelectric Project in Upper North Fork 

Feather Project, FERC No. 2105, Application for New License, p. E5-1021, eLibrary 20021029-0172. 
34

 Project 2105 Settlement Agreement, p.20. 
35

 See Appendix E, Level 3 Report, Figures 2-5a (p. 2-20) and 2-5b (p. 2-21). 
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reach, but also reaches downstream.  The way to achieve this is to provide river-cooling flows in 

the Seneca reach that provide sufficient cold water in Belden Reservoir to cool both the Belden 

Reach and the Rock Creek and Cresta reaches downstream.   

   

In sum, CSPA and AW believe that there is a clear distinction between flows that are 

intended to improve temperature for the entire North Fork Feather River and changes in flows 

that are intended to cool any one specific reach (“the alternative minimum flows”).  While the 

first case is clearly outlined as an unresolved issue in the Settlement, the second has the potential 

to unravel many of the flow conditions of the Settlement.  The negotiations that created the 

Project 2105 Settlement Agreement required careful consideration of a wide array of interests.  

We recommend that the State Board make every effort to respect the balancing embedded in the 

Project 2105 Settlement Agreement to the degree that this is compatible with the Basin Plan and 

with the Board’s mandate to protect cold water habitat and associated beneficial uses.  

 

VIII. Conclusion 

 

Staff should perform the modeling requested in these comments forthwith, and should 

release the modeling results to the public for immediate review.  This modeling must be analyzed 

before details of additional alternatives for a recirculated DEIR or a supplement to the DEIR can 

be fully developed.  

 

Staff should recirculate a revised DEIR or issue a supplement.  A recirculated DEIR or a 

supplement must: 

 

 Describe the impairment of the NF Feather River’s cold water beneficial uses by 

the Upper North Fork Feather River Project and by PG&E’s associated Rock 

Creek – Cresta and Poe Projects. 

 Describe the impacts of this impairment to the NF Feather River’s recreational 

fishery and associated economic impacts. 

 Define a Proposed Project that will comply with the Clean Water Act. 

 Clearly define the Proposed Project. 

 Clearly define an adaptive management program if any is proposed, consistent 

with the principles from the Rock Creek – Cresta adaptive management program 

as quoted above. 

 Define a reasonable range of alternatives.  We recommend that these be: 

1. The “Present Day” alternative;  

2. A stand-alone thermal curtain at Lake Almanor (we oppose this 

alternative, but it must be evaluated given its part in twenty-five years of 

regulatory proceedings);  

3. A stand-alone 250 cfs release from Canyon Dam from June 15 through 

September 15;  

4. A stand-alone 600 cfs release from Canyon Dam from July 1 through 

August 31;  

5. A stand-alone optimized release from Canyon Dam from July 1 through 

August 31 to be managed real-time to meet a determined temperature 

target.  The water budget for this alternative must be based on modeling 
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results that show the maximum amount of water available from the Project 

that allows meeting the Lake Level requirements in the Project 2105 

Settlement Agreement and that also allows PG&E reliable operation of the 

Project for ancillary services; and  

6. An oxygenation alternative for the protection of cold water beneficial uses 

in Lake Almanor.  This alternative should be analyzed as a complement to 

suggested alternatives 3-5 above.  

 Eliminate from consideration the preferential use of Caribou I and a Butt Valley 

thermal curtain on the grounds that modeling shows they would be ineffective in 

protecting cold water beneficial uses.   

 Model alternatives 1-5 above on a stand-alone basis, and transparently provide 

modeling assumptions, inputs, and results. 

 Transparently provide the stand-alone costs of each alternative.  

 Analyze remediation of both of the low level gates at Canyon Dam as necessary 

infrastructure maintenance required for the safe operation of the Project and for 

protection of cold water beneficial uses under prolonged outage scenarios for 

Prattville, Butt Valley and Caribou infrastructure. 

 Eliminate unnecessary inconsistency with the Project 2105 Settlement Agreement 

by removing from the Proposed Project both the “alternative minimum flows” and 

the proposed elimination of required pulse flows and associated whitewater 

boating opportunities.      

 

For decades prior to the construction of the Rock Creek – Cresta Project, PG&E pulsed 

hundreds of cfs down the NF Feather downstream of Caribou to suit the needs of hydropower.  

We are convinced that without substantially constraining its system, PG&E can find a way to run 

up to 600 cfs down one reach (Seneca) for two months a year to restore the aquatic habitat that 

its three power projects have substantially diminished.   

 

The DEIR as written does not provide us, other stakeholders or decision makers the tools 

to figure out how to help PG&E determine how to protect NF Feather River cold water resources 

and still operate its system for the hydropower benefits for which it was constructed.   

 

In 2011, CSPA and AW wrote to FERC following the widespread mortality of foothill 

yellow-legged frogs following an abrupt drop in flow in the Poe reach of the NF Feather River.
36

  

PG&E at first protested that there was nothing it could do to address such abrupt drops.  

However, after several years of discussion in the Rock Creek – Cresta ERC, and associated 

investigation and development by PG&E, PG&E has developed a solution for similar issues on 

the Cresta reach that will likely not be perfect but that will make a substantial improvement.   

 

This provides an important lesson to all interested persons.  What appears infeasible at 

this moment, particularly to a limited set of stakeholders, may not be as unresolvable as it may 

appear.  There is a long history of solving problems in this watershed.  It begins with making 

sure all the relevant information is available to everyone.  Such availability comports with the 
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 CSPA and AW, Comments, Mortality of Foothill Yellow-Legged Frogs on Poe Project, FERC eLibrary 

20110729-5200. 
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fundamental purpose of CEQA that an EIR be sufficient to allow informed decision making.  

“[An EIR] must consider a reasonable range of potentially feasible alternatives that will foster 

informed decisionmaking and public participation.” (CEQA Guidelines, §15126.6 subd. (a).) 

 

CSPA and AW believe that an answer can be found on the NF Feather River that 

substantially improves both the river fishery and the lake fishery, while allowing PG&E to 

operate its project for hydropower and specifically for ancillary services.  We look forward to a 

recirculated DEIR or a supplement that provides the tools to advance that effort.   

 

Thank you for the opportunity to comment on the Draft Environmental Impact Report for 

the Water Quality Certification of Pacific Gas & Electric Company’s Upper North Fork Feather 

Hydroelectric Project, Federal Energy Regulatory Commission Project No. 2105. 

 

    Respectfully submitted, 

 

         
Chris Shutes       Dave Steindorf 

FERC Projects Director     California Stewardship Director 

California Sportfishing Protection Alliance   American Whitewater 

1608 Francisco St., Berkeley, CA 94703   4 Baroni Dr., Chico, CA 95928 

blancapaloma@msn.com     dave@amwhitewater.org 

 

Copies to:  

 

Sherrie Thrall, Plumas County  

Randy Wilson, Plumas County  

Leah Wills, Plumas County 

Hanspeter Walter, Kronick Moskovitz Tiedemann & Girard 

Erin Ragazzi, SWRCB 

Jeff Wetzel, SWRCB 

Alvin Thoma, PG&E 

Tom Jereb, PG&E 

John Klobas, PG&E 

Steve Bauman, PG&E 

Cheryl Mulder, U.S.D.A. Forest Service 

Amy Lind, U.S.D.A. Forest Service 

Tristan Leong, U.S.D.A. Forest Service 

Tina Bartlett, California Department of Fish and Wildlife 

MaryLisa Lynch, California Department of Fish and Wildlife 

Laurie Hatton, California Department of Fish and Wildlife 

Robert Hughes, California Department of Fish and Wildlife 

Beth Lawson, California Department of Fish and Wildlife 

Julie Gantenbein, Water Power Law Group, counsel to Butte County 

mailto:blancapaloma@msn.com
file:///C:/Users/Chris%20Shutes/Documents/Feather%20River/UNFF%20401%20and%20settlement%20documents/DEIR%20112614/Comments%20drafts%20and%20excerpts/dave@amwhitewater.org
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Economic Issues Related to  
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Appendix 2: 

 

The Effect on the Fishery  

 

of the North Fork of the Feather River, California, 

 

of Proposed Hydro-Electric Developments 

 

with Special Reference to  

 

Cresta and Rock Creek Projects 
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[Filed as separate pdf file] 
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~t i s  t h e  p r p o s e  of  t h i s  repol% t q  shew ierhat e f f 2 c t  EL ~ @ E ~ P , s  of  

;.i05.d h;r&ro-electric 20xer  6ars ;nd div?rsi .ons on t h e  Hc r th  Po1.L. of  

.L, . . - -  Fa3.ther 3 i v e r  k r i l l  have dn fish m d  f i . skk ,g  in tha t ,  st;ra;mo The 

I t$ lop~en t  of hydro-n loc t r ic  p f e r  usually, if n o t  inviiriajl;', a l t e r s  

P 
k jr.~-31ved, A t  times a l t e r e d  water  courses pyovc Genefici.al t,o f i.sh 
t 
1 p,?ulations,  but in  xiny czses  t h e  e fZcc t  is detriclcrital .  

i Roclc Creek Dm m d  Cres ta  DL? t o g e t h e r  u i t h  t h e l r  c o r i d ~ i t s  and 

f 9i;o-r houses are  vmder cons t ruc t ion  on t h e  IJor tk  For:; F e ~ t h e r  Ili.rcr 
. iz' 

4 5;: t h e  P a c i f i c  Gas snd ~lectrkc Coapanj. as two ns Jar i~r.its in t h e i r  se- ies  
B " .  
i 
9 
P of seven proposed 7ower units on t h a  hiorth For::. " 
1' 
E 
?I On the ,ptLges iz.nedi?t.>ly' fol3.ov1in~ 1 r i L 1  be f o m d  t h e  s m ~ a r y  of 
t 

4- 
t b p r t s n t  d a t a  and rccorienda',ions, The 2rot;lcn anc! i n v c s t i ~ a t i o n  dztc?, 
P 

ai-2 p r e s 5 n t e d  in Sec5ion I-IV an6 i n  Sec t ion  V . ~ L l l  be f o m d  an ancilysls 

i ~f t h e  proklen. 
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f 
1. :if e .Resourcas in Bela t ion  t o  t h e  \ la te r  Devel.opment P l n 3  f o r  t h e  Propcs~ .d  
S , , . .  
i 

~tifhPr River Bssin, Rock CTekli and C r e s t a  P r o j e c t s  ( ~ o x e r  P r o j e c i  Fc. 1q62)1t ! , .  . . .  
i 
i 2/ United. S t a t e s  F o r e s t  Se rv i cc  Report on Feather "niver f o r  F e d e r a l  Po~czr 

i r, 
i * " ~ i s ~ i o n - ? ~ ~  j e c t  bo. 1391; 3/ Tables 1,2,_?; Haps 1 ei 2 and Fi~urzs 1 k 20 
r 

=nces. 2nd 4/ List of Refer-  



S U M M A R Y  O F  I j M P O R T A I N T  D A T A  

1. Miles of r i v e r  a l t e r e d  by Rock Creek and Crests projects-  
16 miles. 

' 2, Miles of river t o  be k l te red  by all pro jec t s  below Ahanor-- 
56 m i l e s ,  

I 

!!ccreatioh Use 

3. Number of commercial b s o r t s  af fec ted  by proposed power 
developnents-ll, , 

4* Numbor of Forest Service camps a f f e c h d  by proposed powar . 
developant s--6. 

, 

A n c l i n ~  Use 

5. Est inated nmber of +glor  days spent on North Fork in 
1946-36,000 0 

~ 6 ,  Estimated as minimum rider of t r o u t  .caught f r o m  North Fork 
in 1946-108,000, 1 

Munber of t r o u t  fingerlings fmm hatchery stock planted in 
1545--&3 9 m/ 

I 

' 8. Nuznber of resident &@era in P1-s County, 1942;--2,353 
1949--3 , 300.. r 

9. Number of anglers f i # h i n g  in Pluclas County i.k l!942--14,750 
I I 

194&--25,000 
~ s , f f m ~ &  

I +A 8 - - 
10. Calculated catch o f  kmut in Plumas C o w  in 1942428,000 

19@--7ZO~ OOO I 

Il* Average ((mean) river1 flow - 28 years a t  Big  Bar, Cal i fornia  I 

2,710 c e f o ~ e  I 



8 
s 
L;.. 
2 ' ' p e d e k l  Power   om mission ' 
f Washugton, D o  C. 
5 

Gentlemen . . : 

On March 13, 1947 we wrote t o  you making ce r t a in  recon~rnendations 
f o r  the  re lease  of water f o r  f i s h  l Q e  and recreat ional  purposes in 
connection with t h e  app l ica t ion  o f  the Pac i f ic  Gas & E l e c t r i c  Co, f o r  
a water-power p ro jec t  (Nos 1962) located on North Fork of t h e  Feather 
River' in Butte and P lums  ~oun6is8,  C d i f  o m b ,  

Subsequently, a t  our request, you grznted an additional period t o  
Harch 25, 1947 f o r  t h e  submission of add i t iona l  recornendationso Dis- 
cussion of t h e  matter with the Pac i f ic  Gas & E l e c t r i c  Coo during this 
period has indicated that t h e  following modified conditions with respect  
t o  f i s h j l i f e  would be acceptable t o  them f o r  incluvfon in the torms of 
the license, and they  would a l i o  be s a t i s f a c t o r y  t o  us in lieu of the  
recommendation made in our l e t t e r  of Phrch l.3, 1947,, If t h e  Comiission 
therefore f inds  these prosent recommendations satisfactoqr f o r  h c l u s i o n  
in t h e  license our  prelrious proposals can be disregardeda, 

It i s  our  r eco rnada t i on  t h a t  t h e  l i c ense  f o r  P r o j ~ c t  Noo 3962 . 
provide t h e  following f o r  the support of fish life and f o r  rocreat ion 
purpos.0~. on t h e  Worth Fork ~eathor 1 Riverp 

I A, 1. Immediately below Almanor Dam: 
E 
! 

5 (a) Provide a flow of not  less than 35 co f , so  during 
$ . t he  summer period (May 1 t o  October 31). 

i (b) Provide a flow' of not  less than 1 0  c,f ,s, during 
f t h e  winter period (~ovember 1 t~ Apri l  30). 
r 

Note -- These flows will. result in probably minimum 
flows immeldiately above Caribou power house of about 
60 c,f.s. auring %he s m e r  period and 40 c,f ,s ,  
during the1 winter period, 

Ze Lnmediatsly below Rock Creek diversion darn: 



1 
: . .  (a) Provide a flow of not less than 100 cafes, d u r h g  

the summer period, 
. --.. . . 

(b) Provide a flow of not  l e s s  than.  50 c,f ,so during 
t h e  winter  pprioda 

(c) Summer flows t o  be reduced t o  not l e s s  than 50 c.f.s. 
. on d q  yesrs* 

Note -- Those flows will result in probable m i n i m u m  
sumner f lows above Bucks Creek p w e r  house of 125 
c.f.s, except on dry years when they will reduce t o  
about 75 c , f , s ,  above Bucks Creek plant ,  Bucks Creek 
plant  would add about 200 c . f , s .  during t he  summer 
p r i o d ,  . 

3, Below Csesta dam: 

(a) Provide a flow o f  not l e s s  than 50 c,f ,so at all 
times belaw t h e  mouth of Grizzly Creek. 

I 

B, Company w i l l  advance t h e  sum of $40,000 toward t h e  construction 
of two I~roughll f i s h  barriers on t h e  North Fork of Feather River 
i f  such a r e  l a t e r  found t o  be necessary; one t o  be loca ted  above 
t h s  mouth of Yellow Creek and tho other  between Bucks Creek and 
t h e  upper end of Cresta Diversion Reservoiro The necessity f o r  
e i t h e r  o r  both of these  ba r r i a r s  s h a l l  be determined during t h e  
f i r s t  t e n  years  fo3Uwding t h e  commencaments of  operation of Cresta 
pmj ec t  , 

Co C a m p -  Nill provi.de e l e c t r i c  f i s h  screens a t  t h e  intakes t o  t h e  
diversion tunrlels f o r  t he  Rock Creek and Cresta projects*  

I 

D, Coxpany will desigp i t s  s t ruc tures  f o r  t h e  re lease  o f  the flows 
t o  be provided under "At1 so t h a t  water will be t a k a  f r o m  a8 
near t o  tho  bottom of  the r e s e m i r  as i s  pract icable ,  

E, Company egraes t o  cooperate with t h e  S t a t e  Division of  Water 
Resources and t he  Division of Fish and Game in t h e  establishment 
of su i t ab l e  c r i t e r i a  f o r  t h e  determination of dry years f o r  t h e  
purpose of fixzing summer water re leases  under Section A,  

1 

, , 

' The Federal   over ~ou&.ssion t o  ressrve t h e  r i g h t  t o  ad jus t  sa id  
r a t e s  of flow in.itc;n #A (2) and (3) i f  t h e  Commission s h a l l  f i n d  
a f t e r  no t ice  t o  in teks ted  p a r t i e s  and opportunity t o  be heard, 
t h a t  tho  r a t e s  of floq a r e  more than necessarg o r  i n su f f i c i en t  

: for .such purposes. . . . 

, . ,  . . m.e 



COPY 
/ 

power 
c amiss i o n  March 25,. 19k7 

The ~ n c ~ f i c  Oas & Electric Co. has agreed that the preceding 
condit ions and r e q - d m e n t s  w i l l  be: satisfactory t o  than if tiley are 

a p a r t  of t h e  license f o r  P r o j e c t  No. 1962. 

Yours very truly, . 

EMIL J. N e  OTT, J R e  

: . Executive Director  
California Division of Fish and Came 

ACT : LG 
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, .  ( M A J O R )  r. 

Project  No, 1962 

Exhibit, 2, 
f 

Befora )\'elson Lee Smith, C h a h r m ;  Clzudo L, Cra~;lsr, a d  
r 

i ~ ~ d s s i o n e r s  : Harrington Wimberw, 

i June 17# 1947 

In t h e .  mat ter  of . -  I , )  
) ~ r o j a c t ' J J o ~  1962 

Pacific Gas and E l e c t r i c  cornp& ) , ' 

(1) On January 6, 1947 Pac i f i c  ,Gas azid E l e c t r i c  Cc~parlg, 04" Scan Francisco, 
California,  f i l e d  an appl ica t ion  f o r  l i c e m e  urrdar t h e  Yederal 
Power Act t o  authorizo t h e  constrclction, operation, a ~ d  maintenance 
of proposed Rock Creak and Cresta hydro-riloctric davolopments, 
designated as Project  No. 1962, on tho North Fork of Feather 
River, in Butte and Plumas Cowties ,  Cal i fom-b,  afeecting lmds 
of t h e  United S t a t e s  within t h e  P l u m s  m d  Lassen I4ationa.l 
Forests. 

. , 

(2) The proposed dovelopaents compriSe : 
b 

(a) The Rock Creek developnent consis t ing p r i n c i p a y ,  of a concrate 
grzvity divers ion dam about 115 f e e t  high and abot?t 550 feet  long, 

: c r aa t i ng  e reservoir  about 2 m i l e s  long wikb 'about  2300 acre-foot 
,of s torage;  an. i n t a k e  s t ruc tu re ;  a pressure t m i e l  &bout 34,503 

I , feet'.long; a penstock and s w g e  chamber; a poirareh?use con ta jnhg  
two ,73,500 horsepower v e r t i c a l  Francis  t:lrbins:: each d i r ec t -  
co$ected t o  a 03,000 Kva, g*nerator; a subs2;ation; snc\ two 

. , . ... single-circuit 230-Kv, transmission l i n e s  each about 500 f e e t  
long, connec thg  t o -  , l ines . of o r  proposed f o r  Project  No. 737* 

(b) The Cresta developent  consisting pr i r , c ipd ly  c?f a concrete gravity 
divers ion dam about; 113 f ee t  high knd &out 360 f e e t  long, 
c r ea t i ng  a rese rvo i r  about 1 3/4 milea long with about  2000 
acre-feet of s torage;  y-~ i n t ake  s t ruc tu re ;  e proomre t k e l  about 
20,000 f e e t  long; a penstock end surge chamber; a powerhouse 
containing two 46,500 horsepo:.rer v b r t i c a l  Francis turbinee  each - 
direct-connected t o  a. 37$500 Kva, generator; a eubstation; arid 





b I 

t 
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B two s ingle-c i rcui t  230-Kv, transmission limes each about - 
3,500 f e e t  long, connecting t o  l i n e s  of o r  proposed f o r  

f ProJect  lie, 737* 
4 - 

( 3 )  The appl icant  o m s  and operates  t h e  following e x i s t i n g  p ro jec t s  

t. 
within t he  North Fork drainage basin: t ho  Caribou project ,  with 

) 
49,000 acre-rest  of storage,  l i censed  as Pro jec t  No. 1352: t he  

L Bucks Creek plant  ~ L t h  lO6,OOO acre-feet  of storago, l icensed 
t 

as Pro jec t  No, 619; t h e  Big Bend power plant which is un- 
i 
$ 

l icensed,  Lake Ahanor  rese rvo i r  l icensed as P m j e c t  No. 6x6, 
, and t ransn i ss ion  line ProJect  Noo 737, leading f r o m  t h e  Bucks 

Creek plante  Lake A h n o r  reservoir ,  whose, water  s torage 
li benef i t s  tha Caribou and Big Bend plants,  can conserve a l l  of 
e the  water coming down from tho drainage area  above the  o u t l e t  

1 and i s  designed to be used f o r  seasonal s torage and fo r  cyc l i c  
o r  long  carry-over s torage from on9 yeap t o  another although 

i: 

i it is  not now so  used due t o  certain s t r u c t u r a l  de fec t s  in t h e  
dam. 

1 

.! (4) The Secretary of Mar and t h e  Chief of Engineers have reported 
I favorably on t h e  app l ica t iono  
i 
5 
i (5) The Secretary of t h e  I n t e r i o r  has been requested t o  repor t  on t ho  
4 applicat ion,  

( 6 )  The Assistant Secretary of Agriculture f o r  t he  Secre tary  of Agri- 
3 culturw, who has supervision over t he  Plumas and Lzssen 

National Forests ,  und tho Calffornia Division of Fish and Game 
have each recommended t h a t  the  l i c ense  contain c e r t a i n  condit ions 
f o r  t h e  protection and support of f i s h  life, Since t h o  condit- 

*> 
ions r e c m e d e d  a r e  g r ea t l y  et variance, p r o v i s i o n ' b  heroin- 

i a f t e r  mule whereby t h e  Commission may he rea f t e r  prescribe 
r e a s ~ n s b l o  conditions f o r  t he  protect ion and support of f i s h  
l i f e  a f t e r  considerat ion of t h e  respective condit ions of t h e  
Secre tery  of Agriculture, t h e  Secre tary  of t he  In t e r i o r ,  and the  
S t a t e  of C;lifornitic 

Commission, ha*g considered the appl ica t ion and t h e  record thereon, 
finds t h a t :  - 
(7) The applicant  is  a corporation organized under the  laws of 

t he  S t a t e  of Cal i fornia  and has subni t ted  s a t i s f a c t o r y  
evidence of compliance with t he  requirements of a l l  
appl icable  S t a t e  la+rs insofar  as necessa~ry Lo e f f e c t  t h e  
purposes of a l i c ense  f o r  the  project .  

(8) No conPlictFng app l ica t ion  i s  before t h e  Commission, . . 
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( 9 )  Public no t ice  lus been given as required by the  Acta 

(10) The issuance of a l i c ense  f o r  t h e  project ,  a s  he r e ina f t e r  
provided, bhiU not  intprfere o r  be inconsis tent  wi th  the  
p y s e s  f o r  which We Pluruas aqd Lassen National Forests  
were created o r  acqui red*  I 

The proJect  will. not a f f e c t  any Government dam now in 
existence,  nor w i l l  the issuance o f  a l i cense  therefor ,  
as he re ina f t e r  provided, a f f e c t  t h e  development of 'any 
water power resources f o r  public pupses which should 
be undertaken by the  United States i t s e l f o  

(12) The p ro jec t  i s  best  adapted t o  a comprehensive plan f o r  
. tho  improvement u t i l i s t i o n  of w a t e r  power develop- 

m e n t  and f o r  o ther  beneficial public uses, including 
rec rea t iona l  purpoaess 

(13) For t he  purpose of determining annual charges, t h e  horse- 
power capacity hereinafter authorized t o  be i n s t a l l e d  in 
t h e  p ro jec t  i s  147,OOO'horsepower a t  the Cresta plant, making 
s t o t a l  i n s t a l l e d  capacity of 240,000 horsepwer,  

(U+) The amount of annual charges t o  be paid under t h e  license 
f o r  t ho  purpose of reimbursing the United S t a t e s  f o r  t h e  
cos t s  of adiuinistration of Part I of t h e  Act, and f o r  
recompensing the  United S t a t e s  f o r  t h e  use, occupancy, 
and on jopent of its lands, includidg transmiosion line 
r igh te f -way ,  i s  reasonable as hereinafter fixed and 
specified, 

(13) lh accordsnce with Section 10(d) of t h e  Act, t h e  r a t e  of  
r e t u ~ n  upon t h e  net  in$sstrssnt in the project and t h e  
proportion of surplus hrnings  t o  be paid i n to  and held 
i n  amortization reserves 'are  reasonable as h e r e i n a f t e r  
specified* 

(16) The following maps, plans, spec i f i ca t ions ,  and statements 
, f a a d  as p a r t  of the  appl icat ion o r  subsequent thereto ,  

conform t o  the ~ o d s s i o n t s  r u l e s  and regulations,  with t h e  
exception of Sheets Al and A3 of M i b i t  L, t h e  approval 
o f  \dlich should bs deferred f o r  f u r t he r  consideration of 
certain d e t a i l s  : 
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I 
t Exhibi t  J: Sheet 4.1 (4014l.F) FPC No, 1962-3. 
5 Exhibit; Ii: Sheet A l  to A5 (l+01&20- 
L 
b l+01.f+2$ inclusi\*e) FPC Nos, 1962-17 
i % to 21 inclusive 
I 

1 Exhibi t  1C: Sheet A 6  (401425) FPC No, 1962-7 

f Exhibit  L: Sheet A 1  (40126) fPC No, 1 9 6 7 4  
Exhibit  L: Sheet A2 (401427) FPC No, 1962-9 

i Exhibi t  L: Sheet A 3  (40125) PPC No. 1967-10 
Exhibit L: Sl~eets hi+ to A9 ir,clwixro (40l429- 

I l+Oll+34 h c l ~ ~ s i v e )  PPC No, l962-ll 
+ t o  2.6 inclusive 

Exhibi t  M: Pages 1 t o  3 i r~clnsi- iu  

It i s  ordered t ha t :  
f 

(17) A major licens'e be i s sued  f o r  a pePiod of 35 getlrs, 
e f f ec t i ve  as of t h e  first dey of the  ~ o n t h  in wllich it 
is executed, t o  Pac i f i c  Gas and Electric Company f o r  the  
construetion,  operation, m d  mainienance of t h e  proposed 
Rock Creek and Cresta dsi-slopxents, subject t o  t h e  
provisiono of t he  F ~ d c r a l  Power Act, o?d t h e  d e s  and 
regula t ions  thereunder, said licer,:ie t o  contain t h e  usual 
condit ions and provis ions  f o r  liconaus issued under 
Sect ion 4 ( 8 )  of t h e  a c t  f o r  such p ro jac t s  and t h e  
following spec ia l  con$it ions : 

(a) The licensee s h a l l  &e su* roasocable provisions 
f o r  t h e  protect ion and support  of f iz11 l i f e  and 
the rec rea t iona l  resourcas o f  the Nox-th Fork of 
Feather River as t h e  C o m b s i o n  may hereafter 
prescr ibe  a f t e r  consideration of t h o  recommendations . 
of t he  S e c r e t a w  of Agriculture, t h e  Secretary of' 
t h e  Interior, and t h e  S t a t e  of California, 

(b) The l i c a m e e  s h a l l  begin coastruct.i.on of  Cresta 
develo~ment  not l a t e r  thar; Deceibsr 31, 1947, znd 
s h a l l  complete t h e  same not l a t e r  t h m  July 1, 1950; 
s h a l l  begin construction of the Rock Creek d e v e l o p  
ment not l s t e r  t h a n  July 1, 1948, cad shall complete 
t h e  sac not  later than Julg 1, 1951, 

(18) After t h e  f i r s t  20 y&rs of operation of t h o  pmjrrct 
under t h i s  l icense ,  six (6) percent per  annu  s1lall be 
the spec i f i ed  rate o f  return on t h e  ne t  investment h t h e  
p ro jec t  f o r  deternining surplus earnings in eccordance 
with t h e  provisions of Section 10 ( d )  of the Act f o r  t he  
establishaent and maintenance of mor t izn t ion  reserves 
t o  be held  until t eminz t i on  of tho license, o r  in t h e  
d i s c r e t i on  of the Commission, t o  bs applied f r o m  t h e  to 



. . . . 
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time in r educ t ion  o'f t h e  n e t  investment  in t h e  p r o j e c t ,  * .  

and one-half of a l l  s u r p l u s  ea rn ings  in excess  o f  six I 

(6) pe rcen t  p e r  annum rece ived  in any  ca lendar  year  s h a l l  
-rves. . be pu t  i n t o  and he ld  in such amor t i za t ion  r e s v  .. . . . 

(19) S u b j e c t  t o  t h e  provis ions  o f  S e c t i o n  10 (e) of t h e  Act 
and t h e  r u l e s  and r e m a t i o n s  o f  t h e  Commission thereunder ,  
the l i c e n s e e  s h a l l ,  e f f e c t i v e  as of  t h e  d a t e  of t h e  
l i c e n s e ,  pay t o  t h e  United S t a t e s  t h e  fo l lowing  annual 

- charges :  
. <  

(a) F o r  t h e  purpose of re imburs ing  t h e  United S t a t e s  i 
. . f o r  t h e  c o s t s  of administration of P a r t  I of t ,he Act, one 

. , . (I.) cen t  per  h o r s e h w e r  on t h e  horsepower c a p ' c i t y  1 .  i ' 

au tho r i zed  t o  be G s t a l l e d  by t h i s  l i c e n s e  (240,000 1. ; 
horsepower),  p l u s  two and one-half (25) cen t s  per 1,000 , 
kilowatt-hour$ of gross  energy  generated by t h e  p r o j e c t  , I  : 
during t h e  f i s c a l  year ended June.30 of t h e  ca lendar  y e a r  i ! ,: 
f o r  which t h e  charge i s  made. A s ta tement  of t h e  nunbber i I i . 

of ki lowatt-hours  genera ted  in both power p l a n t s  d u r i n g  , i. 

t h e  s a i d  f i s c a l  year ,  c e r t i f i e d  under oa th ,  s h a l l  be f i l e d  \ 
w i t h  t h e  C o d s s i o n  on o r  b e f o r e  September 1 . fo l lowing  I i 
t h e  end of  s a i d  f i s c a l  yea r ;  ; I  : 

:i . . .  . 

(b) Fo r  t h e  purpose of recompensing t h e  United S t a t e s  1 
f o r  t h e  use, occupancy, and en jo3-ment o f  i t s  lands ,  

8 .  

e x c l u s i v e  of  t h o s e  used f o r  t r ansmis s ion  l i n e  r i g h t - o f -  I 
way3 $474000; I .  

I 

(c )  For the purpose o f  ~ecomp,ensing t h e  u n i t e d  S t a t 6 5  
f o r  t h e  use, occupincy, and enjoyment of i t s  l ands  f o r  
t ransmiss ion  l i n e  right-of-:iay, $10.64; 

(20) The maps, plans,  s p e c i f i c a t i o n s ,  and statements re f  erred 
t o  in paragraph (16) above as conforming t o  t h e  
Commission~s ru les  and r e g u l a t i o n s  a r e  hereby approved 
f o r  i nco rpora t ion  in t h e  l i c e n s e ,  b u t  approval  of Shee t s  
A 1  and A3 of E-xhibit L i s  hereby  defer red .  

. . 

By t h e  Commission. 
. . : . . : . . . .  . ,. I .  

. . i 
, . ; . 

' I .  

Leon M, Fuquay, 1 , 

Date of .Issuance: June 17, 1947 
Secretary:  
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. . A , R T I C L E  13 O F  L I C E N S E  ( M A J O R )  

Project No, 1962 

UNITED STATES OF AMERICA 
FEDEUL POWER. CC)i4MIS ION . 

Before Nelson Leo Smith, Chairman; Thomas C. Buchanan, Claude L, 
~ ~ ~ ~ i s s i o n e r s :  Draper, Eon C,  Wallgreil and Harrington Kimberly, 

I February 14, 1950 
; 

t h e  ~ a t t e r  of 1 
i >; Pm ject Noo 1962 

Pacif ic  Gas and E l e c t r i c  cornp&y' ) 

Art ic le  13 of Pacif ic Gas and E l ec t r i c  ~ o m ~ a n ~ ~ s  l i c ense  f o r  Project  No. 
1762 consisting of t h e  Rock Creek and Cresta devo lopen t s  on t h e  North Fork of 
Feather River, Cal i fornia ,  provides t h a t  t h e  l i c ensee  s h a l l  make such reasonable 
provisions f o r  t he  protect ion and support of f i s h  l i f e  and the, rec rea t iona l  
reiro~zces of t h e  Nor+th Pork of Feather River as t h e  Comission may he r ea f t e r  pre- 
scribe a f t e r  consideration of t h o  recornendations of t h e  Secre tary  of Agriculture,  
t h e  Secretary of t he  I n t g r i o r ,  and the  S t a t e  of CalFfornia. 

The Division of Fish and G m e ,  S t a t e  of Cal i fornia ,  has s u b i t t a d  certain 
provisions, he re inaf te r  s e t  fo r th ,  f o r  inclus ion i n  the l i c ense  f o r  Project  No. 
1962 for t h e  support of f i s h  l i f e  and f o r  r e c r ea t i ona l  purposes* The l icensee ,  
t h e  Secretary of Agricul twa,  and the Secretary of the I n t e r i o r  as he r e ina f t e r  
provided, has each advised t h i s  Conmission t h a t  t h e  provisions proposed by the 
State fish arid game agency are s a t i s f ac to ryc  

The  Co;nmiesion orders: 
I 

Art ic la  13 of t h e  license for Pacif ic  Gas and E l e c t r i c  Coinpanyfs 
Project  No, 1962 be amended t o  read as follows: 

i 

, i c e  3 . :  For  t h o  protect ion a d  support o f  fish l i f e  and the 

{ .  rec rea t iona l  resources of t h e  North Fork of Feather  River: 

A o  The Licensee shall p r o d d e  - 
1- Imrediat,ely below Almanor Dam: 

a flow of ,no t  l e s s  than 35 c , f . s ,  from May 1 
t o  October 31 2nd a flow of no t  less  than 
1 0  c , f . s o  : from November 1 t o  A p r i l  30,; 

2- Immediately btilori Rock Creek Diversion Dia: . 

a f l a w  of not l e s s  than 100 c,f .s ,  from May 1 
t o  October 31, which flow may be reduced t o  



. I . .  
not less' than 50 c , f , s ,  in,dry years; 
/and a flow of no t  less than 50 c,f,s, 
;from November 1 t o  Apr i l  30; 

3- Below Crosta Dam:- . 
-. . 

.a flow of not  less than 50 c a f e s ,  at  
all t i n e s  below the mouth of Grizzly 
Creek; 

B, The Licensee shall d e s i p  its s t r uc tu r e s  f o r  t h e  re- 
lease of t h e  flows, provided i n  "An above, s o  t h a t  t h e  
water  will be t&m from as near t o  the bottom of t h e  
r e s e rvo i r  as i n  p r a c t i c a b l e  and su i t ab lo  c r i t e r i a  f o r  
t h o  determination of  d ry  years f o r  t h e  purpose of f-8 
t h e  May 1 t o  October 31 water  releases provided in "A1' 
above s h a l l  be ostabliahed by t h e  Commission. 

C, The C~m~ission reserves t he  r i g h t  t o  adjust s a i d  ratos 
of I l o w  i n  i t a s  A(2 )  and P1(3), above, i f  it shall find, 
a f t e r  not ico  t o  interested parties and opportunity t o  
be heard, t h z t  t h e  rates of flow a r e  more than  necessary 
o r  i n s u f f i c i e n t  f o r  such p -mpses*  

D. The Licensee s h a l l  provide e l e c t r i c  f i s h  screens a t  t h e  
intakes to the diversion tunnels f o r  the Rock Creek and 
Cresta p ro jec t s  i f  such be found by t h e  Commission t o  be 
just if iab l e ;  

E, The Licensee s h e l l  advance t h e  sum of $40,000 toward the 
const ruct ion of two nrnught1 f i s h  barriors on North Fork 
of Foa the r  River i f  such are l a t e r  found t o  be necessary: 

? 
one to be located  above t h e  mouth of Yellow Creek and the  

%; othor  between Bucks Creek and t h e  upper end of Cresta 
Diversion Reserwi r ,  The necess i ty  f o r  e i t h e r  o r  both 
of t he se  b a r r i e r s  s h a l l  be determined during the  first 

% ten years foUowlng the  camencement of operation of 
Cresta pro j e c t e  

1 F* The e n t i r e  project  area s h a l l  be open t o  free public 
i access f o r  f i s h j n g  and other  rec rea t iona l  uses, except 
: such portions as may be reserved by t h e  Licensee in the 

h t e r e s t  of safety, efficient o p r a t i o n  and protect ion 
I of pmperty. 
i 

i Q the Comission, 
I 

Leon M, Fuquay, 
Secretary,  

Date of : ~ i s u a n c e :  February 15. 1950 ~ 

, . 

, . , .  . , .  ., . 



THE EFFECT ON THE FISHERI 
B OF THE NORTH FORK OF THl3 
'4 FEATHFR RIVB, CAL,LFOKNIA, 

' OF PROPOSZD HYDRO-ELECT2IC 

--= 
DEI'ELOFI.IEIJTS W I T H  SPECIAL R E m C E  

TO C73STA AIdD ROCK CREXK PI1OJ3CTS 

, . I. INTRODUCTION 
1 

A ~ l a n  f o r  d e v e l o p a n t  of h y d r o e l e c t r i c  power from. run-off w a t e r '  

Ln the  North Fork of t h e  Feather  River  has been considered by t h e  P a c i f i c  

 as and Xlec t r i c  Cornpsny f o r  many years. The f i r s t  of t h e  s e r i e s  of dams 

e:, 
$. 

c.~ilteaplated k r 2 s  b u i l t  in 1912 a t  t h e  lower end o f  Big Neadows n e m  

?mituille.  . It i u p o u ~ d s  i : r s s e r u o i r  of water  iihich has  since been k w n  

iis Lnke Almsnor, Water fron ~ a k *  ALdanor, i s  d i v e r t e d  thrbugh a tunne l  t o  

B u t t  Vzdley reservoi r ,  which in turn f o r n s  t h e  forebay of t h o  hydro-electr ic  

p d e r  p lant  a t  Caribou power house, Water from Lake A h a n o r  i s  t h u s  

d:vertccl by t u n n e l  t o  But t  Valley r e s e r v o i r  and thence  through conduit  and 

,xnstock t o  Caribou power house where it  i s  again released i n t o  t h e  stream 

'Jtd of , t h o  North ,Fork about 10 mi les  below Lake Almanoi- dam. Water r e l eased  

" a 

i I ' through Caribou power house t h e n  flows unimpeded down t h e  ~ o r t h  Fork channel 
' . . .  

f o r  a d is tence  of 35 miles  t o  Big Bend d ive r s ion  dam. . This dam i s  loca ted  
. .., . , . 

k t  t h e  lupstr&an end o f  "The Big '~kndll of the North Fork of t h e  Feather  

- ,  , . . . , . , , 

diver and , i t s  p u r p s e  i s  t o  d i v e r t  water through a t u n n e l  conduit and pen- 
\ 

3 d o c k s  , t o  t h e  Big Bend power house about 11 miles  downstream. 

The tiro s e c t i o n s o f  t h e  stream which have a v e r y  rcuch reduced flow a t  

:he Present t h e  ar;, the por t ion  from ALnanor dam t o  t h e  car ibou power 

house and t h e  p o r t i o n  f ram t h e  Big Bend dam t o  t h e  B i g  Bend power house, 

a t o t a l  d i s t ance  of approximately.21 miles. This  is roughly 33 percent of 
. , . .  , . . 
. .  . . , 

the r i v e r  from Almanor dam t o  t h e  mouth of  t h e  North Fork. 



m e  Pac i f i c  Gas and E l e c t r i c  Compny i s  contemplating inrmediata 

+. 1 

8 , ,~s t ruct ion of two nee un i t s  i n  t h e i r  North Fork. power developinent plan. 

$. 
i. These a re  Rock Creek and tho  Crests pro jec t s  ( see  Map #1 and Table #I, 

of distances, pp. 2 0 - a )  These two pro jec t s  kill reduce t he  quan t i ty  

of water in the  stream t o  a f r a c t i o n  of t he  na tu r a l  flow f o r  severa l  miles 

below each d ivers ion  dm.  Rock Creek power house w i l l  be located approx- 

W t e l y  seven miles  below Rock Creek dam and Cres ta  power house w i l l  be 

about four  mi les  below i t s  divers ion dam. The sect ions  of stream between 

t h e  diversion dams and the  power houses could very wel l  become dry  during 

k .  part  of t h e  year. Thus, about eleven miles of the  stream w i l l ,  upon 

completion of t h e  two new un i t s ,  be a l t e r ed  by having t h e  flow reduced f o r  

several. months of t h e  year. 

With ul t imate  deve lopen t  of the  company's plan f o r  p w e r  generation 
I 

t h e  en t i r e  North Fork from the  Almanor dam t o  t h e  Big Bend power house, a 

distance of about f i f t y - s i x  miles w i l l  be a l t e r ed .  Approximately for ty-  

f o u r  and one-half miles of t h e  stream channel may be d ry  a t .  c e r t a i n  

seasons of the  year  and roughly eleven and one-half miles will be covered 

L 
L? by deep pools formed by the  dams. 

Along t h e  banks of t he  North Fork f o r  h o s t  of i t s  lerigth' runs I 
f 

Highway 24, t h e  Vea the r  River Himay", and t h e  main l i n e  of t h e  Western 

Pacif ic,Railroa'd. Each o f f e r s  t o  ti?e t ravsxing public, an o p p r t u n i t F  

t o  vacation in en area  of excel lent  t r o u t  f i shing.  It i s  l e s s  than an 

hourrs d r ive  d o n g  t h e  highway fo r  e a r l y  morning and l a t e  afternoon t r o u t  

anglers from Orovi l le ,  Quincy, and other  nearby towns who, f o r  various 

reasons, cannot l eave  t h e i r  du t i e s  f o r  more extended v&cation periods. 



1, 

1, 

5 

? 
t 

/ ~t the  p r e s e ~ t  time there  are  gane f i s h  in abundance (rainbow I 
i 
i 

bla~rn trout) in t h e  North Fork in the  sect ion t o  be altered by pmposed 

i 
? 

de re l0p&nt se  Several species of  rough fish are also inhabi tants  of t h e  
--. 



I 
I 

I I 

11. THE PRZSWT BIOLOGICAL PICTURE 

The North Fork Feather is,  a t  present,  a p a r t i a l l y  regulated r i v e r  

f l o i ~ g  a t  t he  r a t e  of around 1,500 cubic f e e t  per second but with g rea t  

f luctuzt ion i n  times of spr ing  runoff and f17o6ds. United S t a t e s  Geological 

Survey records show t h e  average discharge'of the  s t r ean  a t  Big Bar 

s ta t ion t o  bg 2,710 c.f .s. f o r  t h e  period f r . m  1911 t o  19&, The maximum 

rate  fo r  the  period was 66,903 c.f.s,  which occured on December ll, 1937. 

The minimum recorded :(regulhted) flow of 235 c.f.8. occured on October 31, 

1932. Fig, 1, p.22 ; Table 2, p.23 shows t h e  mean monthly flow frpm 1926 

t o  1 9 4  inclusive.  

The stream gradient  between Big Bend dam and Belden is  approximately 

43 f ee t  per mile. This $3 t he  section in which t he  two power developments, 
I 

Cresta and Hock Creek, a r e  'proposed f o r  hmediate  construction, and 'where 

two others, Poe +d Pulga are planned f o r  fu tu re  development. North Fork 

Feather above Selden has a somewhat steeper gradient  in t h e  sect ion from 

~ o c k c r e e k  forebay a t  Belden t o  t h e  proposed Belden divers ion dam e igh t  
. , 

a i l e s  f i r t h e r  upstream. The oTy reservoir  or  ."slack ~ a t e r : ~ ' a t  present  i n  

the  stream above Intake d m  i s  the  forebzy of Big Bend po(..erhouss. This 

re la t ive ly  small pool i s  formed by t h e  Big Bend d ivers ion  Dam, 
I 

I 

F ishes  Present 

The species of f i shes  present in t h e  North Fork Feather a t  t h e  present 

t i n e  are: 
1. rainbow t rou t  
2. brown t rou t  
3, black bass ( l a rge  & small mouth) 
4. suckerrs 
5. squawf i sh  (sacramento pike) 



! 

: 

i 
t 
\ 6, hardheads (a l so  ca l l ed  pike) 

7. carp  
J 

j. 8. bullheads (co t to ids )  
! 9. dace 
I 

o r Q r  of importance rainbow t r o u t  ranks f i r s t  and'buown t r o u t  
. . 

5acord as  species most anglers  6 re fe r .  Black bass a r e  not common and. a r e ,  

tkerefore, not considered important by anglers  a t  the present  time. Rough 

I b h e s  are  considered by some ang le r s  a s  more o r  l e s s  o f  a r~uisance because 

t b ~  are common i n  t h e  stream and a re  caught on t r o u t  tackile. Rough f i s h e s  

i r e  seldom u t i l i z e d  f o r  food. L n a t u r a l  balance e x i s t s  a t  t h e  present  t$me 

between t r o u t  and rough f i s h  populations an&. t h e  l e s s  des i rab le  species  
I 

I r e  n o t  considered too  harmful t o  t r o u t .  If, however, stream flow i s  g r e a t l y  
. a  

reduced f o r  severa l  miles of r i v e r  the  n a t u r a l  balance becomes upset  and 

c a p e t i t i o n  between species  may 'cause t h e  t r o u t  , to  disappear ,from . the  stream. 

9cu& f i s h  have a g r e a t e r  to le rance  f o r  t h e  type  of stream fonned by low 

fiow, i. e. low v e l o c i t i e s ,  high t e m p e r ~ t u r e s ,  and l e s s  amounts of d issolved 

oxygen. 

Spawning The 

F 
G With the  present  s t r e a n  fldw in t h e  North Fork, n a t u r a l  propagation 

j 
i of t rout  i s  providing anglers  wi th  an important part of t h e  catch in t h e i r  

creels and t h e  stream i s  considered a very  good one i n  t e r n s  of s p a ~ n i n g  

LvaS  End food production. Trout spawn dur ing the  winter  and spr inge  Brown 

i t m u t  l a y  t h e i r  eggs in t h e  gra\lel in October, November, and December, and 
I 
; 

I =inbow t r o u t  f r o m  December t o  May. This i s  the  period normally of l o w  
I 

t e a ~ e r a t u r e s  and high s t r e m  flow. The f r y  and f inger l ings  emerge from t h e  

I Brave1 during t h e  spr ing a M  begin feedhg it a time when stream food 
i 

I OrWisms a r e  in g r e a t e s t  abundance. 



d 
111. THI;; FUTURE BIOLOGICAL P I C T U P Z  

3 
r! 

i FJhen the  two power p ro jec t s ,  Cresta and Rock Creek, proposed f o r  
J $ 
;" m e d i a t e  consfPuction a r e  b u i l t a n d  when t he  complete plan fo r  power 
i A- 

flll!L fl-2 e 
E developent on t h e  North Fork i s  ul t imate ly  developed, B+pD 
S , P P * T ' ~  , 
5 
5 

the biological  " p i c t b e n  will be very d i f f e r e n t  from t h e  present. The 
I., 

5 
.f streax sect ions  between each of t h e  diversions and its corresponding 
$ 

pv:erhouse w i l l  have only a f r a c t i o n  amount a s  compared w i t h  the  amowt 
7 

(I of the present quan t i ty  of water, This will mean t h a t  those sec t ions  
> a 
f .  #ill have water with l e s s  ve loc i ty ,  higher temperditure, and lower oxygen 

I 8 
content during a large por t ion of the year. Such conditions are inev i tab le  

i 
i 
'. . results of reduced flow. 
Y! 

i 
E The rese rvo i r s  formed by t h e  diversion dams will form long narrow 
5 

2 pools, Cresta r e s e rvo i r  w i l l  be over th ree  miles long and Rock Creek 
i 
5 
I over two. Their  widths will be about 603-700 f e e t .  The surface l aye r s  

of the .  reservoirs  w i l l  have higher temperatures than those prevailing in 
t ,  

t h e  present stream. The deeper l ayers  should have. cooler  water. 

6 "  Fish populations will change markedly. Trout will no longer be able ' 

t o  use, f o r  reproduction, t h e  sections of stream occupied by rese rvo i r s  and 

therefore, a l a r g e  per ceht of the' t r o u t  spawning a reas  w i l l  be automat ical ly  
I ! 

extenn$nated. Fu r thepo re ,  t h e  reservoirs  w i l l  provide a much b e t t e r  

envirohent  f o r  t he  deve lopen t  of most of t h e  rough f i sh .  For ewmple: 

hardheads (&13r10pharcd3n) are 11poolfl f i s h  and develop most r ap id ly  in large 
< . 

deep natural pools. Under present  conditions the  balance between pools 

and f a s t  f l o w i n g r i f f l e s  i s  such' as t o  keep t h e  population of hardheads 

< -, , . t o  competition l eve l s  wi th  t r ou t .  Vheh t h a t  balance i s  upset by 

b , . . . 

. . , 6 



.,,,tion of severa l  large pools.connected by shallow, slow-flowing warm . 
! 

the  colnpetition between t r o u t  and hardheads becomes one-sided 
f 

odds favoring the  developnent of hardheads and t h e  

c3c',enination of t r ou t .  T h i s  sarious s i t ua t i on  has developed in Shasta 



+. "' 

. ' . . 
? 
i 

6 

5 
r: 
! 
t . M. WATER ELEZASES 
t 
f 
i ln view of t h e  i n c r e a s e d  tempera tures  which w i l l  accoinpany reduced 

j 
i , t r e a  flow below each  d i v e r s i o n  dam on  t h e  North Fork, it becomes n e c e s s a r y  

$ mt, r e l e a s e s  from each impoundment be drawn f roru t.hk'.coolest water  p o s s i b l e  

b 
f u t r o u t  f i s h i n g  i s  t o  be maintained in t h e  stream. T h e  c c o l e s t  wa te r  i s  
L 
i c ,t the  bottom of t h e  r e s e r v o i r s  and, t h e r e f o r e ,  o u t l e t s  f o r  water  r e l e a s e  
t 
i' 
f 
b 

should be n e a r  t h e  bottorc of  t h e  dam. Water f o r  mir . imm,release should 

! 
F not 'be suppl ied  from skimmer' ga t e s ,  weirs o r  spillway overflow, because t h e  

ii - t m p e r a t t r e  of t h e  s u r f a c e  water  l a y e r s  w i l l ,  in a l l  p r o b a b i l i t y ,  be t o o .  
1 
t 
i 
i: 

high f o r  t r o u t  t o  t o l e r a t e .  The optinlun temperature f o r  t r o u t  growth i s  

I about 60°1'. Rainbow t r o u t  can t o l e r a t e  h ighe r  icmpera tures  f o r  s h o r t  per iods.  
I 
f 

Records a s  h igh  a s  80 '~ .  have been taken  r h a r e  rainbow t r o ~ t  were l i v i n g  / 
I 
r 

f but such temperature i s  v e r y  n a a r  t h e  l i n 1 i . t  of t o l e r a n c e  f o r  t h e  spec i e s ,  

i 1 (Xeechm, 1938). 
L 

.In a s t u d y  of t h e  f i s h e s  of t h e  W i l l a e t t e  River  System in Oregon i n  
: 
f 
! 1 9 u f i t  was observed t h a t  no salmonoid f i s h  wa3 found water  o f  73'~. o r  
i 

1 above but, "rainbow t r o u t ,  c u t  t h r o a t  t r o u t ,  and f i n g e r l i n g  chinook salmon 

f in heal thy cond i t i on  were obta ined  near  Peor ia  Fe r ry  in wa te r  o f  72'~. on 1 . . 

i August 29". It was f u r t h e r  s t a t e d ,  however, t h a t  ,"in t h e  m a j o r i t y  o f  cases ,  
k 
. f cut  t h r o a t  t r o u t ,  rainbow t r o u t  and chinoolc salmon were observed and c o l l e c t e d  

i du r ing  h u m s t  r n d  September i n  x z t e r s  having a t e z p e r z t u r e  range o f  55 t o  

t 66%'. TheJ were always l e s s  numerous i n  wz te r  ranging  from t o   OF." - -- -- 
3 
f' ( ~ d e r s c o r i n ~  added) 

i 
/ * "The F ishes  of t h e  Wi.ll.amette ~ i v e r  System in Rela t ion t q   pollution^ by 

R. E. DimicK and Fred l e r r ~ f i e l d ,  B u l l e t i n  S e r i e s  No. 20, June, 1945; 
Engineering Experiment S t a t i o n ,  Oregon S t a t e  College,  Corva l l i s ,  Oregon. 



It i s  d i f f i c u l t  t o  predic t  what the  surface  temperatures of 

psoosed impoundments on t he  North Fork w i l l  be, but it i s  known t h a t  

make &anor  on t h e  North Fork has surface water temperatures approaching e' 
%OF. a d  Shasta rese rvo i r  records show temperatures of %OF. It seems 

I 

=asonable t o  assume t h a t  t h e  No'kth Fork rese rvo i r s  which will g ie  between' 

these tvo e levat ions  w i l l  have temperatures a t  the  surface between 80' and 

It i s  lilcewise d i f f i c u l t  t o  predic t  what the  stream temperatures below 

t h e  diversion dams will .be. An estimate of what might be expected when 

the f l o w  below t h e  dams i s  reduced may be made b~ comparison with a s t r e m  

having the  same quant i ty  of flow. Deer Crosk, a t r i b u t a r y  enter ing t h e  

Sacramento ~ i v e r  near  Vina, i s  a' stream with a flow of about 103 c , f  .s, 

in s m e r ,  That i s  t h e  approximate amount t o  be expected below each of 

t h e  diversion dams on the  North Fork, Water temperature in Deer Creek ' r ises  

l a t e  mmmr .7 t o  9'~~' while t h e  water t r a v e l s  from t h e  Deer Creek 

k r iga t i on  ~ i v e r s ' i o n  Dam t o  the  Stanford-Vina diversion dam, about- s i x  

d e s  below. Thus, if 100 c.f.s. of water i s  released from Eock Creek o r  

Cresta diversion'  dams, a t  ab,out 70'~. the  stream will become unsui table  
$F 
I for t rout  a few miles below, Itr i s ,  however, ant ic ipated t h a t  water in 
I + 
i. t h e  deeper port ions of the  reservoirs  w i l l  be cooler ,than 70'~. and, there- 

. . 
i 
f fore, the stream should provide su i tab le  environment f o r  t r ou t  f o r  most 

t 
~f the d is tance between diversion dams, 
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8. EVA.LUATION OF THE TROUT FISHING 1. 
g. 

Destruct ion of t r o u t  f i s h i n g  s t reams i n  C a l i f o r n i a  by.removal of 
S 

f o r  power, i r r i g a t i o n  and o t h e r  purposes i s  p r o c e e d b ~ g  a t  an a c c e l e r a t e d  
m 

4 .;: 
* - ,L.fa. % Cer ta in  of t h e s e  s t reams a r e  p r t i c u l a r l y  important.  The i r  t r o u t -  
7 

d clrrging capac i ty  m y  be e s p e c i a l l y  high, t h e y  may be l o c a t e d  in e q e c i a l l y  
$ 

.? 
C ~ ~ ~ ~ t i f u l  surro7mdings o r  t h e y  may be  e a s i l y  a c c e s s i b l e  t o  m i y  thousands 
9 
\ r- of ~ p l e .  Only a few r i v e r s  i n  C a l i f o r n i a  have a l l  o f  t h e s e  advantages.  
I. 
1 
5 ~f these few, t h e  NoAh Fork of t h e  Fea the r  i s  an ou t s t and ing  exampla, 
3 
Z 
f 
I Yap No. 2 w i t h  i t s  i n s e r t  map shows t h e  c e n t r a l  l o c a t i o n  of t h e  F e a t h e r  

1 Xiver. The m p  a l s o  shows t h e  fanous Fea the r  River Highway and t h e  F e a t h e r  
! 
5 3iwr Route of t h e  brestern P a c i f i c  Ra i l roado  ( see  P g e  24) 
t 
L 

i Not only  i s  t h e  North Fork canyon a p a r t i c u l a r l y  f avo rab le  r o u t e  

1 t k o u g h  t h e  mountain range but  i t  i s  an i d e a l l y  l o c a t e d  r e c r e a t i o n  ground. 
S 

1 A t  present t h e  Fea the r  River  canyon i s  inadequa te ly  suppl ied  wi th  r e s o r t s  
I: 
B 
t a d  publ ic  cmp  grounds, If f i s h i n g  could be maintained, cons t ruc t ion  of  

1 $ 
a i d i t i o n a l  f a c i l l t i s s  could be , e q c c t e d  which would mzke t h e  North Fork o f  

E 

the  Feather even more popular t han  it i s  a t  p resent .  

?. 

t .Commercial r e s o r t s  on t h e  North  Fork w i t h i n  t h e  a r e a  t o  be a f f e c t e d  

1 the proposed power developvepts  (Almanor dam t o  t h e  mouth of t h e  f jor th  
i, .. 
'i :"k) are l i s t e d  below& 

1. ~ i l d e n  
2. Yellori Creelc Inn 
3. Gyvrs P lace  
4. Tobin 

i 
i C o a - r c i a l  Reso r t s  on t h e  E a s t  Branch of t h e  North Fork a re :  
5 

1. Keddie 
2, .Rainbow's End 

. .  . . 3 .  Fea the r  River Hot Springs 
' 
> .  

i . I . . .  



:. 
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i 
r' 
! 

f 
be Twain  
5, Grays F l n t   ill, Store ,  P.o.) 

I' 6 .  Pine A i r e  I . i ~ t e l  
I 1 7. Jack% P lace  a t  V i r g i l i a  

1, I e pol lowing a r e  listed t h e  United S t s t e s  F o r e s t  Se rv i ce  Campgromds on t h e  

i North Fork: 

I 
1. Queen Lily 13 c m p  f a c i l i t i e s  
2. North Forl: 23 camp f a c i l i t i e s  
3.  Belden Publ ic  Camp 23 canp f a c i l i t i e s  
4. Indian J3n 1 2  camp f z c i l i t i e s  

I 5. Gansner Bar Intended t o  becoae a t r a i l e r  camp. 
i 6, H a l l s t e a d  F l a t  (on E.  ranch)-25 camp f a c i l i t i e s  
I 
k An a t t empt  has been,made t o  determine t h e  number of a n g l e r s  who used 
II a 
F t h e  r e s o r t s  and cznpgrounds' l i s t e d  above. Es t imates  were a l s o  made of t h e  

/ n m b e r  of  a n g l e r s  i r o n  nearby c i t i e s  who f ished t h e  North Fork and a l s o  

t h e  number of f ishermen among t h e  l o c a l  r e s i d e n t s .  These f i g u r e s  and 

I es t imates  a r e  a lmost  c e r t a i n l y  below t h e  a c t u a l  numbers. 

I The Bolden Resor t  a t  Belden e s t ima te s  t h a t  t h o  p e s t s  of t h e  r e s o r t  

I ' spent  approxinlately 3,000 a n g l e r  days on t h e  r i v e r  and on i t s  few t r i b -  

1 u t a r i e s .  ' The  eld den Resort  i s  t h e  l a r g e s t  r s s o r t  on t h e  ~ o r t h  Fork w i t h i n  
f; 

1 t h e  area t o  be a f f e c t e d  by t h e  power develo?,ments, 

1 Col. J. .W,' McCrel l i s ,  owner of t h e  Bsldsn, Reso r t ,  also es t imated  t h a t  

I t h e  Yellow Creek Inn, Guy's Place ,  and Tobin's combined had about t h e  same 
I 

i patronage as that of t h e  Belden r e s o r t .  l!e, t h e r e f o r e ,  assums from t h e s e  

resorts & o t h i k j , 0 0 0  angler days f o r  1946. 
t. 

f 
f 

I n  a d d i t i o n  t o  t hese ,  on t h e  North Fork w i t h i n  t h e  a r e a  being considered, 

i t h e r e  a r e  seven r e s o r t s  on t h e  East  Branch o f  t h e  North Fork (se.e t h e  l i s t  

I above and a l s o  t h e  accompanying maps), The g u e s t s  a t  t h e s e  r e s o r t s  spend 

i p a r t  of t h e i r  angling e f f o r t  on t h e  N o r t h F o r k  proper. A conserva t ive  e s t i m a t e  

! 
! . . .  . ;  . . .  I.' 

i 



of t h i s  time would be 2,500 angler  days. 

U. S, Fores t  Service Campgrounds 

The Plwnas Fores t  Headquarters a t ~ u i n c ~  estimated t h a t  _ _.. during . _ t h e  

1946 season 8,500 campers used; t he  six campgrounds i n  t h e  ' ~ o r t h  ~ o r k  

Feather River canyon. The average stay.was 5 days per person o r  &2,500 

om days. Roughly 50% of the  c u p e r s  were anglers  though these  anglers  

probably did not  f i s h  each day, It would be conservat ivs8 ' to  say t h a t  20,000 

angler  days were expended by t he  fishermen ,in t h i s  group. 

U. S o  Forest  Service Picnic  Grounds - .-.. 

The Plumas Forest  Headquarters st Quincy estimated t h a t  during 

1946 2,500 picnickers used t h e  picnic  f a c i l i t i e s  i n  t h e  North Fork 

Feather River canyon. Possibly ode-third of the  picnickers were a lso 

fishermen, making about 800 anglerJdaya. 

Residents of Nearby Towns 

,Between six and seven thousand people. l i v e  i n  t h e  c i t i e s  of Oro -~ i l l o  

and Quincy which l i e  a t  e i t h e r  end of t h e  Feather River area, It, i s  onJ_y 

a 45-miriute drive from e i t h e r  0 rov i l l e  o r  Quincy t o  t he  nos t  productive 

sections of t h e  North Fork. The number o f  anglers  who clrive t o  tho r iver  

and back again t he  sane day cannot be accurate ly  estimated but 3,000 angler  

days i s  probably very conservative. It was e s t h t e d  t h a t  on l*!ay 1, 1946 

2,000 anglers fished t h e  North Fork. 

~ e s i d e n t s '  of t h e  No.rth- Fork Feather River  Canyon ---- 
It was estimated by J.  W. McCril l is  of t h e  Belden r e s o r t  and by t h e  

Sewice  in Quincy thst between 600 and 700 people m k e  t h s i r  homes 

t h e  canyon f o r  3 l a r g e  p a r t  of t h e  year, probably 150 of these  f i s h  

12 ' . 



t h e  r i v e r  f requent ly ,  acco~m.t ,bg  for. roughly 4,000 a n g l e r  days. 

Cate'gory oS Anplers Analer Days Expended 

V i s i t o r s  t o  Commercial Resor ts  8,500 

Visitors t o  F o r e s t  Service  Camp Grounds 

p icnickers  a t  F o r e s t  S s r v i c e , P i c n i c  Grounds 

i 
. , Residents of Nsarby Towns 3,000 

5 

Residents of Feather  River  Canyon i 4,, 000 
5: 

T o t a l  Angler Days 

k i i  Values 

For the plirpose of t h i s  : report  it would be d e s i r a b l e  t o  place a 

monetary value on t h s  est imated 36,000 ang le r  days s p e n t :  on t he  North 

Fork or upon t h e  est imeted 108,000 t r o u t  caught .* Unfortunately t h i s  

t;rpe of c a l c u l a t i o n  is one of t h e  most comp5ex. 

There are two d i s t j n c t l y ,  d i f f e r e n t  ma t t e r s  t o  consider  in sue11 an 
evaluation: 

I 
i; 

. . 1. Fishing as a bus iness  s t imulant ,  
, 

' 2. Fishing a s  a psychological stirnulant, 

. I I ,  
' Obviously the  first can be assigned monetary va lues  t m n  though n o  t 

fl two persons 'will agree,  F i s h 9 g  a s  a psychologica l  s t imulant  i s  well 
. L 

! r e c o b i z e d ,  but  no one has ever  been a b l e  t o  place a s a t i s f a c t o r y  value 
i 

i " Estimated 3 t r o u t  per angler day. 

t 
t : 
i 13 

1 
t 
i 



The e f f e c t  of t r o u t  fishing i n  t h e  North Fork upon business can be 

divided i n t o  two parts:  

1. Increased business r e l a t i n g  t o  t r a v e l ,  

a, Increased automobile, s tage or r a i l r oad  business. 

J 
be - Increased food and l ~ g i n g  expenses. 

9 

c. Increased expendi.tures f o r  3 . m i e s .  
1 ' 

2. ' Increased sa les  of angling paraphernalia, ! 

The tang ib le  benef i t  of t h i s  business iqcrease i s  l a rge ly  l o c a l  but 

ramifies i n t o  a much grea te r  zone. 

Naturally we cannot t ake  t he  en t i r e  l i v ing ' coa t s  and f i sh ing  gear 

costs of t h e  average fisherman on t h e  North Fork and multiply t h a t  by 

the ranber of anglers  involved anymore than one can teko t h s  monetary 

value.of t he  e l e c t r i c i t y  produced a t  the North Fork powerhouse without 

making cornplex modifications. 

The hydro-electrici ty produced on the North Fork will have a d e f i n i t e  

value t o  t he  company producing it but it would make l i t t l e  d i f ference t o  

the ~onsumers:whet,her -I i b  was generated on some o ther  r i v e r  o r  by a steam 

turbine located nearer t he  a rea  of use. Simjlarly,  i f  t he r e  t~sre, no t r o u t  

f ishing.on t h e  Feather River, t h e  ,anglers and vaca t ion i s t s  might go t o  

the  ocean o r  any one of many places f o r  t h e i r  fishing and ,recreation.  

The power ccmpany o r  t h e  l o c a l  chamber.of commerce can ass ign values 

t o  e l e c t r i c i t y  and. to  f ishing.  Such values may appear qu i t e  r e a l  t o  those 

doing the  figuring, but t h e y  c&ot bear up under c r i t i c a l  a ~ ~ a l y s l s ,  

Presmi,ng t h a t  there  were roughly 36,000 an'gler days spent on t h e  
\ .  

North Fork in 1946,'if f i sh ing  o n  t h i s  r i ve r  were ruined by power d e v e l ~ p  

merits, could t h e  ~ t a G  multiply 36,000 by t h e  2$2.0b angling f ee  and say 



i 

t h a t  it had ' l o s t  872,003 in 1946? Obviously t h i s  would b e  a g r o s s .  . 
4. 

f 
8- .e' 

,:aggeration f o r  most of t h e s e  a n g l e r s  would s i n p l y  go elsewhere t o  f i s h .  

They would s t ~ l l ' b u y  t h e i r  angling l i c e n s e s  and i n s t e a d  of pa t ron iz ing  

* 
! t he  l o c a l  bus iness  houses and r e s o r t s  they  would spend t h e i r  money else-  
i 
V 

i where in t h e  S t a t e ,  
2 
5 
7 S i m i l a r l y  i f  t h e  proposed power developments on t h e  North Fork of 
C 

1 the  Feather  were ru led  o u t  t h e  same e l e c t r i c i t y  could and would be 
I P 

generated elsewhere, It might work an  apprec iable  hardship  on t h e  power 
$ 

company .but s i m i l a r l y  an apprec iable  hardship would be worked on those  1 

5 seeking r e c r e a t i o n  i f  t h e  North Fork were even p a r t i a l l y  ru ined f o r  t r o u t  
t 
1 f i sh ing ,  
,I 

i I n  conclusion,  ws claim t h a t  it i s  impossible t o  compare t h e  money 
3 
$ 
.i involved when hydro -e lec t r i c i ty  i s  no t  generated on a r i v e r  with t h e  

$ 
s noneg involved when f i s h i n g  is  impossible on t h a t  r i v e r .  
S a 
f 

If we r u l e  ou t  t h e  cornprison of mon,etary va lues  wo have l e f t  some 

f r 
p 

i n t o r e s t i n g  bu t  highly t h e o r e t i c a l   consideration^ . 
t I 

2 wi th  a n-t ion of people s u f f e r i n g  from nervous d i so rde r s ,  a n d t h e  

s'? I suffering i s  becoming inc reas ing ly  acute, could it no t  be s a i d  t h a t  t h e  
5: ? 

$ 
recreat ion,al  va lue  of f i s h i n g  i s  j u s t  a s  important as increased  business 

+ 
$ 

through cheap power. 
. . 

j Relaxat ion  through t r o u t  f i s h i n g  i s  widely recognized as being an . . .  . ,_ 

e 

5 important remedy f o r  t h e  nervous s t r a i n  of modern l i f e .  ' However, t h i s  

t 
i re laxat ion  n i g h t  be obtained i n  o the r  ways i f  t h e  North Fork Feather  
< 

! 'Qre ru ined by coaplete  u t i l i z a t i o n  of t h e  water  f o r  e l e c t r i c i t y .  
C, 
4 
i How o f t e n  i s  it sa id  t h a t  t h e  r e l axa t ion  and t h e  s p o r t ' o f  t r o u t  f i s h i n g  
, 

&$ a d  t h e  b e a u t i e s  of t h e s e  mounta'in streams need no t  be ruined by power 
&% C 

developaents; t h a t  t h i s  slme e l e c t r i c i t y  can be generated a t  on ly  slightly 



FNter c o s t  i n  s t e m  tu rb ines?  

We recognize hydro-e lec t r ica l  d e v e l o p ~ e n t s  as pa r t  of our modern 

b c s ~ e s s  world, we would not  contend t h c t  t h e y  should bs abandoned 
, . 

r ~ p l y  t o  provide more f i s h i n g  bkt r:e do s t r o n g l y  believe t h a t  

deFTlopent3  should not be ,allowed t o  completely ruin even one stream 

or  river. It i s  o u r  conten t ion  t h a t  t h e r e  i s  room f o r  bo th  power dsvel- 

and t r o u t .  f i s h i n g  in t h e  $~a . t e r s  of Gal-ifornia. 

Although t h e  immediate power developiirnt program ca1.1~ f o r  on ly  

tuo pl&ts ( ~ r e s t a  and sock Creek) t h e  plan f o r  f i v e  nair power houses 

on t h e  North Fork has been submit ted.  The. p re sen t  eva lua t ion  of t r o u t  

f ibhing on this r i v e r  would be incomplete if it were t o  cons ide r  t h e  

Cresta and Rock Creek developnents  a lone ,  I n  asking f o r  p r o t e c t i o n  t o  

the f i s h  and f i s h i n g  we must recognize t h a t  i t ,  w i l l  be b u t  a s h o r t  t h e  

u n t i l  t h e  remaining t h r e e  developaents  are undertaken. 

A t  p r e sen t  t h e  e n t i r e  sixty-two and one-half mile s e c t i o n  of t h o  

North ~ o r k ,  from Almanor Dam t o  ilts mouth i s  t r o u t  fishing water ,  When 

dl f i v e  p a r e r  'plants have been i n s t a l l e d  the: n o m l  flow of t h i s  s e c t i o n  

Kill be ' a l t e r e d ,  as fo l lows  : 

" ~ i v &  bilbw. d i v e r s i o n  dams , 

Miles - Percent, 

con ta in ing  o n l y  ~ o n t ~ r o l l e d  water  'u05 73% 

flNormalff r i ve r  f low 6 , 5 '5% 

T o t a l  I -6z5-- iki%-- 

~ssuming t h a t  t h e  r e l e a s e  water f low below t h e  proposed d i v e r s i o n  dams 

(~elden,Rock Creck, Cresta ,  Pulga, and ~ o e )  were similar t o  t h e  p re sen t  
. . 



-lease froru t h e  Almanor D m  (hhhum 3.2 c. f. s; in 19&!+), how s e r i o u s l y  
9 
0 * u , t h i s  e f f e c t  t h e  value o f  t he  p re sen t  t r o u t  f i s h e r y  and t h o  p o t e n t i a l  

fishery? 

2 h e  t o  t h e  h i g h l y  accessible . - locat ion of t h e  North Fork it would be 
d 
5 
I: i nev i t ab l e  t h a t  wi thout  power development it would e v e n t u a l l y  become one 

I of t he  most hezvily f i s h e d  t r o u t  streams in Ca l i fo rn i a ,  Tho r e c r e a t i o n a l  

value p f ' t h i s  canyon r ~ o u l d  rani; well up m o n g  similar a r e a s  i n  t h e  S t a t e ,  
F 

3 
.9 The beau t i e s  of t h e  Feather Rivar Route have been pub l i c i zed  throughout  
i: 

t h u  na t ion  by t he  ' ~ e s t e r n  P a c i f i c  Rai l road .  To a ve ry  Largo e x t e n t  t h i s  
r 

5 
"x' reputa t ion  i s  due t o  t h s  beauty o f  t h e  r i v e r  i t s e l f ,  As t h e  normal flow e 
? 
B of t h e  r i v e r  i s  reduced i t s  beauty and i t s  t r o u t  c a r r y i n g  c a p a c i t y  will be 
j 
$ reduced. Tho g r e a t h r  t h e  flow of water ,  t h e  g r e a t e r  t h e  number of  t r o u t  
C 
+, 

i, 
it 1 s u p .  If t h e  r e l e a s e  fron t h e s e  proposed. d i v e r s i o n  dams has 

'i 
f 
t t h e  same rainimum as t h a t  from Almanor dm, t h e  Fea the r  Iiiver will be 
; 
? reduced t o  a s e r i e s  o f  ponds witah a-ll knimportznt  t r i c k l e  of wa te r  between 
5. 

3 them. The minimum f1.m from A L I I ~ O F  d m ,  a t  p re sen t  3.2 c;f. s., wou ld  con- - 
s t i t u t e  a madest brook i n  surm~mdings p r o p o r t i o n a l  t o  t h a t  flow, b u t  

t 

- :; when spread o u t  o v e r  t h e  broad, boulder-strewn bed of t h e  North Fork it i s  
F 

sca rce ly  wor th  cons idera t ion .  A r i v e r  canyon formed t o  c a r r y  an average  
1. C 

r: of about 2,-710 c.f. 3. i s  b a r e l y  wet when c a r r y b g  only  3.2 c.f  .s. o r  even 6 . . 

several times t h a t  u n o ~ m t .  
z 

f 
$ 
Y In t h e  p~ tb l i shed  ff19L,6 Anqua1 T r a f f i c  Counttt by G. T. McCoy, S t a t e  
i 
9 
; Highway Engineer, it w i l l  be seen t h a t  a t  Beldcn Junction-Highwey 21-A, 
i 
I t h e  e a s t  bound t r a f f i c  k 2 s . a ~  fol lows:  
5 



July 1 5  - 4.87 c a r s  J ~ Y  14 - 691 c a r s  
, , 

~ u l y  1 6  - 373 c a r s  J u l y  1.5 . - 581 c a r s  

Sunday gain of 1946 over 1945 - ,G7.60$ 
. , 

Eionday gain of 1946 over  1945 - 73.39% 

Tho no-vial year-by-year i nc rease  in t r a f f i c  over  t h e  Fea the r  

$ 
t River :highway would. b r i n e  a severa l - fo ld  i n c r e a s e  i n  t h e  angl ing p re s su re  

f 
5 

i f  t h e  b o u t  ca t ch  would k i c rease  p r o p o r t i o n s l l y ,  To meet this i nc reased  
i 

B 
; pressure  and prcvide  the  indreased  c ~ t , c h  would r e q u i r e  h e a ~ f  a d d i t i o n a l  

i p l ~ n t i n g  of  a r t i f  i . c i a l l  y r e a r e d  t r o u t .  tiowever, f i s h  cannot be p l an ted  
$ 
t, 
I beyond t h e  poin5 where t h e  volurse of watt and i t s  f i s h  food supply  w i l l  
3 C 
5 permit. Regard less  of f i s h  plar l t ing r~ m m l l  flow of water  w i l l  o i ~ l y  suppor t  
i 

a small. number of  f i s h .  The f u t u r e  of t h i s  r i v e r  depends upon t h e  amount 

1 
k of  water  r e l e a s e d  through the  d ive r s ion  d m s ,  
i 
i It will be s t a t e d  t h a t  t h e  ponds formed by t h e  d i v e r s i o n  darns w i l l  
t 
I; 
f. 

i 
produce more f i s h i n g  than  thc: "nornalfl r i v e r  would produce. We b e l i e v e  t h a t  

@ t h i s  woiLd no t  be t11e case. In  f b c t  t h e  iinpundrnents might be l e s s  ; 
i productive, mile f o r  x i l e  because i n  sunTer t h e  su r f ace  tempera tures  may 
> 
;. be too  high f o r  Such high temperatures  czn be expected t o  encourage 

5 
J 
2 t he  rou$ fi3h..'whici7 w i l l  f ecd  upon both t h e  m a l l  t r o u t  and t h e  t r o u t 1  s 
5 

food. 
? ., 

, . 
I 

i The foregoing  st.at.en?entAs should not. be taken  t o  mean t h a t  we f a v o r  
I 
I . 
I . the  s b a n d o n ~ e n t  of t h e  proposed power develdpments on t h i s  r i v e r .  It i s  
' 

asSmed by a l l  that,  hyd ro -e l ec t r i c  power p l a n t s  a r e -  a neces sa ry  p a r t  of O u r  
a 

d bas ines i  d e v e l o p ~ e i t  but  it i s  a l s o  assured  t h a t  t h e r e  must be a cozpromise 
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2 '. . .. L ... hetween t h e  power cornpa-qies end t h e  fishermen. How much water  can t h e  
8 
6 
.y company a f f o r d  t o  r e l e s s ?  below i t s  d i v e r s i o n  d a m  bn t h e  ltortll Fork? 

r .cr 
.r: 

E 3 , ~  m c h  t r o u t  f i s h i n g  can t h e  'people of  t h e  Skte a f f o r d '  t o  have them 
if 

X .S; s ~ s s t r o y ?  
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TABU X0. I 
NORTH 'FORK F'EATliER RIVE,?I 

Breakdown of Distances Between 
Erds t  ing  and Proposed Power D e v e l o ~ n e n t s  

FUTUIE 
WA?'E;R CONDITIONS LOCATION 

! 

Almanor darn ; ' 0 0 
, 

: 10.0 'Caribou power./ house Contro l  Flow 

10; 0 Head of Belden r e s e r v o i r  0 

! 11.0 Belden d i v e r s i o n  dart 1 Reservoir  

Belden power house s i t e  

Head of Rock Creek r e s e r v o i r  

Rock Creek Diversion dam 

Rock creek  power house s i t e  * 

Head of Cres ta  r e s e r v o i r  

Cresta  d i v e r s i o n  dam 

Cresta  power house s i t e  

Head of Yule r e s e r v o i r  

Control  Flow . 

Reservoi r  

Control  Flow 

Reservoi r  . 

Colitrol Flow 

. , 

I 
I,. . 

I ,  ' . .<l ." 
. :.. 
":~- 

: 3605 Pulga d i v e r s i o n  dam 1.5 Reservoi r  

Control  Flow 

Reservoir 

Control  Flow 

Reservoi r  

Control  Flow 

Normal r i v e r  flow 

' 40*5 Pulga power house s i t e  5 

Poe diversion dam 

Poe power house 

; -45.0 Big Bond d ive r s ion  dam 3 .1  

56.0 Big Bond power house 11 

62.5 Mouth of North Fork Feather  6*5 
' I 

TOTAL 6 Z e 5  

S U I P ~ ~ R Y  OF RrVER TYPE-S BETTPESN 
ALSIYdOR DAM AND OF NORTH FORK 

Control  flow below diversion dvns 44.5 
Reservoir  t ra ter  1 1 0  5 
Normal r i v e r  flow 4.5 

TOTAL 62.5 mi les  



M E A N  MONTHLY RUNOFF 
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TABLE NO. 2 

. . . . . . . . . . .  , .  

im . ~~CNTHLY DISCWLGES w CUBIC F ~ T  PEP. SECOND 
. . NOR@ FORK ~ j ; ' iTmB R I V S R ,  B I G  BAR, CALIFOF3 Dl 

October 
November 
Deceaber 

..... 

January 
February 
liarch 

J una 
J ~ Y  
August 
September 

Minimum 924 1070 950 448 23 5 890 917 355 259 620 1280 1270 765 
Maximm :29500 4490 84.40 ' 6300  2940 5700 25000 8630 50900 28400 31500 24500 6290 





i ? G  
t ANNUAL RUNOFF IN A C E 3  FZZT IN NORTH POBK, FEATHE3 RIVER 
: 

U n i t  1000 acre feet  

I ~ ~ d ~ f \ ! a t e r Y e a r  C a g e a k b k e  Per  cent  release 9ig Bar P e r  cent  r e l e a s e  
? ~ s p t ,  30 Almanor Dam @a c , f . s .  Ga ae @ 50 cof.s, 
: (2F91+.5 acre f t .  (36190, a c r e  f t .  
: 
n" per year) per year) 
F I i I 1906 93183 2.7 
T 
5 1907 1227.5 2,O 
g 1908 69109 3.6 
I 
2 1909 985.6 2.5 

5 1910 757.1 3.3 1 

1911 P 861+,1 2.9 
1912 527.2 4.8 1311,6 

+., 
207 

1913 588,O 4.3 , p 
f 2 1 9 U  8 W e  5 3.1, 3166.5 1.1 

1915 $9702 2.8 12506.7 1.k 
i 
f 1916 904 4 2.8 P d614.7 104 
1 1917 778 0 9 3.3, ,2kL6 * 0 1 0  5 

1918 
k 

567 0 Lo 5 U-$3 e 0 2.4 

! 1919 61.3 .4 401 1852,8 1 - 9  
i 1920 510 o 5 5 0 1288.2 2.8 
t 1921 734.1 3 -4 P 1306.5 1 - 9  

1922 
# 680.8 3 7 2412.1. 1,5 a 1923 556.8 4.5 lb62.8 2.2 

t 1924 4.40.8 5.7 802.5 4.5 
i 1925 455.7 5.6 1423.6 20 5 

1926 524 1 k* 8 1622.8 2.2 
5 1927 308*5 , 8.2 2448 6 t , 1926 1. 5 
:: . 387.7 6.5 1767.2 8.2 
8 1929 768.7 I 3.3 1-333.5 2.7 

1930 5 47'7.1 5.3 P 1740.5 2,l 1931 i 608.1 4.2 '4. 

1932 254.3 909 1316.8 
P 

1933 
2.7 

i. 278.1 9.1 '967.1 
1934 

3.7 
g 40'7.4 6.2 1119,7 362 
t 193 5 520.0 ' 4.8 1820.5 

1936 
2.0 

i 565.2 
1 4.5 2168.5 

1937 
1,6 

427.9 / I 5.9 1469.1 
j 1938 1131.2 2-4 

2.2 
i 1939 542.2 
r 1940 655.6 3.7 ',, 2737.6 

4.7 

19W 
1 *3 

79100 3.2 3201.7 1.1 
1942 

I 803,8 3.1  3295 . 8 1,1 
L 1943 785.1 3.2 2832,3 
I 194.4 6 u . 1  

i & 3  
f 

4.1 1599.1 2.3 
1945 5100 7 5- 0 179'7.8 2,O 

1 

i Note: P - Partial record,  --percent i s  somewhat above actual. 
1 
1 The pelease a t  each gaging station would have been t h e  amount of water Provided f o r  f i s h  p r 6 t e c t l o n  expressed as ercentage  o f  t h e  to ta l  annu31 r u n ~ ~ f f ,  if the two p r o j e c t s ,  Hock Creek ang Crest,, had been m o p 9 r a t ~ o n  
".. *-- " - 

d u r i h z  t h e  a e r i o d  f r o m  1906 t n  l Q 1 C  
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liillIT%D STATES DEPAR'MEhTT OF TKE INTEFlIOR 

. . Fish nncl Wildl i fe  Service 
River Basin Studies 
Portland 18, Oregon 

A ~ o - p o r t '  on Fish aqd WilLZFfe Resources in Rela t ion t o  t h e  

Water Dsvelopent Plan fo r  t h e  

prop~sod  Foather  River  asi in, Rock Creel: and Crasta Projects  

(power pro j cc'$ No. 1962)y 

Sponsa r i Pacific Gas and ~lectrih Gem-, 
Calif0 rnia 

S p n s o r ' e  S ta tus  of P ro jec t  : Tho projoct  i s  in planning stage, 
Plan f o r  same has beon s u b i t t e d  t o  
t h e  Fedoral Power Commission, 

Loczt i o n  : Butte and Plumas .Counties, California 

Source of EYl@nserhg Data : Pac i f i c  Gas and Elec t r ic  Company, 
Application to Federa l  Power Coinrnis- 
s ion  for License fo r  Power Project  
No, 1962. 

Fie ld  Izlvestigat i on  : F@bm.asy, l a rch ,  end April, 11947, 
t 

Report Prapared. : May, 19470 Reviqod December, 1947 
R e v i ~ e d  February, 1948. 

cr\ 

&/ Fiold work and r e p r t  by River Besin Studies Staff, Fish and WiadlFfe 
Serv ice,  Region one, Por t l a td ,  Oregono 



The present app l ica t ion  of t he  Pacific Gas  aizd U o c t r i c  Conlpany 
(prder Project  No. 1962) p ropsos  t h e  developxent of two wr i t s  (Rock 
creek and ~ r e s t a )  of a coaprehensive plan t h a t  will f u l l y  u t i l i z e  t h e  
h o w  and gradient of  U o d h  Fork of Feathar River f o r  t h a  production of 
hydro-electric power, The  en t i re  plan i?cludes t e n  units exclusive of 
Lake Almanor. Three units,, Caribou, Buck's Creek, and Big Bend, have 
been constructed and are in operation; two, Rock Creek and Cresta, are 
prop3sed f o r  present consWct ion ;  and f i ve ,  BuW Valley, Caribou 
Addition, Belden, Pulga, and Poe a r e  proposed f o r  .future construction,  
completion of a l l  of t h e  un i t s  of the plan win place t h e  e n t i r e  flow 
.of North Fork in tunnels  and conduits, except f o r  diversion dam fore- 
bays, flood s p i l l ,  m d  midbr contributions of t r i b u t a r y  inflow, 

It i s  of t h e  g r ea t e s t  importance t o  t h e  valuable f i shery  resources 
of North Fork and t o  i t s  genoral rec rea t iona l  a t t rac t iveness  as woU,  
t ha t  t he  present appl icat ion be considered not  only on i t s  own merit ,  
but a l so  in terms of t h e  ult imate deve lopen t  of t h e  e n t i r e  streamo 
~ e c i s i o n s  t h a t  a r e  made a t  t h i s  time i n  considoration of t h e  Rock Creek 
and Cresta Projects  w i l l  unquestionably e s t ab l i sh  precedent f o r  a l l  
subsequent units of t h e  comprehensive plan of deve lopen t  a s  proposed 
by t he  sponsor, 

In i t s  present application,  t h e  sponsor makes no provieion what- 
soever f o r  mlninurn flews f o r  t he  protect ion and nczintenance of fish 
life in North Fork, The qnly flow that would rwain in 1203 miles of 
North Fork k.'o.dd be minute quan t i t i es  of inflow fron t r i bu t a r i e s ,  
unknown, but s l i g h t  amount resu l t ing  from leakage around t ho  dams, ard 
floocl s p i l l s  of shor t  duration during periods of h s a ~ y  run-off, T h i a  
condition wo7dd virtually e l h i s a t e  p r e s e ~ t  f i s h  populations i n  t h i s  
sect ion of North Fork f o r  all time, The power po ten t ia l  and f i she ry  
resources of t h e  stream ara the  property of t h e  people of t he  S t a t e  of 
California spec i f i c a l l y  and of tho  United S t a t e s  generally, These m d  
a l l  other resources t h a t  might be involved i n  any ha te r  development 
plan must be considered befora making f a r - r eachhg  decisions i n  favor 
of ce r ta in  benef ic ia r ies  who would p r o f i t  thereby* 

The S t a t e  of Cal i fornia  Division of Fish and Game estimated tha t  
in 1946, 36,000 a n g l e r 4 s y s  w e r e  spent on North Fork of Feather River, 
and t.hat a minimum of 108,,000 t rou t  were caug'i'ht* The Division furt,her 
conmentod t ha t  t h e  s t r e m i h a d  long been recognized a s  an outstandinl: 
t r o u t  stream end t h a t  des t ruct ion of any appreciable amount of it w o u l d  
have far-reaching conse~~uences,  The Cal i fornia  S t a t e  Chmber of Con- 
mercs estimates t h e  annul average expenditure of a California a ~ g l e r  
t o  be $120, E s t i m t e s  made by the  Division of Fish  and Gune, based on 
caich records, ind ica te  t h a t  anz l s r s  average 10-12 f i s h i n g  days per  
year  which would place t h e  per day expenditure a t  about $10, On t h e  
basis of these est imates,  Ithe value of t h e  f i she ry  resources of North 
Fork is su f f i c i en t l y  h igh  t o  warrapt t h e  expenditure of $360,000009 
annually by anglers t o  f i s h  it, 



. . 

:I: j 
The above es'cinatos e.pply t o  35,85 miles of North ~ o r k  from Lake 

9. A h a n o r  do-mstrem t o  the  s i t e  of t h e  proposed Cresta powerhousa, 
::.: Op2ration of t,lle Rock, Creak and Cresta , p r o j ~ c t s  w i l l  aiff e c t  t h e  lower :jt 
, :I 1'6.55 miles of  t h i s  sect ion,  The es t ina ted  a n n d  f i shery  value of these  

.i af fec ted  sections ($31.5#~) i s  based on a per  second-foot-mile value of 

::$ 
approximately $50 as calcula ted from t h e  t o t a l  second-foot-miles f r m  

1-1 L&e -or t o  tllo proposed Cresta Pc\b;erhouso, Under t h e  plan a s  pro- 
i, 
T .  ,... 

piosed by t h e  sponsor, this value ~mubd be reduced t o  $33,000 g rea t e r  than 
, . ,. :. I . . t:hooo based on tho sponsorrs plan but would be a t  l e a s t  $155,000 less 

< .& 
f !I . t$m under presar~t  conditions 6 

f ;  
.- .. . . 

Construc$j.on of t h e  proposed project  as present ly  plannod would result 
i n  vlnual loasas  t o  t he  f i s h s l y  resources of t h e  Norbh Fork of Feather 
River of ap~ro. 'rinatsly $280,030. If Recomendations l a  and l b  a r e  followed, 
t h o  ne t  a n n u d  l o s s  wadd be $155,003, Partial.  compsnsation f o r t h i s  l o s a  
would be poss ible  through provision of g rea ta r  re leases  from Almanor Dam 
t o  provide flows suggested in Recommendation lc, The annual f i she ry  
valuc frorn L&e Almmor t o  Rock Creek Reservoir would thus be increased 
by $B5,0GO, The ne t  annual l o s s  f o r  t h e  e n t i r e  stream would be reduced 
t o  $70,000, 

I It i s  requested t h a t  t h e  Fish and b l d l i f e  Service be advised of  all 
changes in ccns t r t~c t ion  ar-d' opsra t io ru l  plans so t h a t  ,a reconsideration 
of t h e  e f f ec t s  m y  be made, 

j 5 
:: 

! ;' . '<, 

RECO?+ENDATIONS 
". t . - . i. 

: ?, 
, :. 
i ::; 

It i s  racommended tha t :  
(1) Min5nm flow3 be maintained st all times in sec t ions  of , <I 

; i: . . 
1 4( ,North Fork as follows: ; 

. . ; !, 

a, Hot less  t h r n  200 second-feet in the' 7.:5-mile sect ion 
from Rock Creek Dam t o  t h e  head of Cresta forebay t o  
be measured a t  t h e  point  of re lease  from t h o  damo 

Z 
I. b, Not less than 200 second-feet in t he  ,!+,$-mile s s c t i on  -' 

from Crestn D a m  t o  Cresta powerhouse t a i l r a c s  t o  be 

E measured a t  the point of re lease  from t h e  dam, 

; 
I c, Mot l ess  th-an 100 second-feet i n  the  l0.0-mile sec t ion  

from L L ~ O  A h w r  Dam t o  Caribou powerhouse t a i l r ace ,  
d t h e  flow t o  be released from Lako Ahanor  and measured 
I a t  a point zpprordmtely  005 m i l e  upstream f r m  t h e  
I Caribou planto  

;a  

t 



(2) A minimum flow of not  l e s s  than 200 second-feet be estab- 
l i shed  a s  a prt of any l i c ense  t ha t  may be granted t o  t h e  
Pac i f ic  Gas and Elec t r i c  Company f o r  construction of any 
project  on t h e  main stem of Worth Forlc of Feather River, 

(3) Rock Creek and Cresta dam be constructed with o u t l e t  f a c i l i -  
t i e s  Located as low a s  possible t o  assure  the  re lease  of cool 
water f o r  f i s h  l i f e ,  a 

(4) Further s tudy be given t he  p o s s i b i l i t y  of c o n s t r u c t h g  an 
af tcrbay dam t o  smooth flow i r r e g u l a r i t i e s  occasioned by t h e  
o p r a t i o n  of Caribou power p l a n t  on North Fork. 

(5) The lice113e f o r  the  project ,  i f  granted, be held open with 
respect  t o  t h e  p m b l m  of screening t h e  intakes of d ivers ions  
frcw Rock Creek and Cmata Damso The ju s t i f i c a t i on  f o r  
screens cannot be adequately determined u n t i l  t h e  proJect i s  
in operation, 

( 6 )  The e n t i r e  p ro jec t  area be open t o  f r e e  public access f o r  
f i sh ing  and o ther  rec rea t iona l  uses, except such v r t i o n s  as 
may be reserved by t he  Pac i f ic  Gas and E lec t r i c  Company in 
the  i n t  e m s t  of safety,  e f f i c i e n t  o p r s t i o n ,  and protect ion 
of p m p r t y .  

1, The California Division of F i sh  and Game a s s i s t ed  in f i e l d  work 
and supplied data pertinent t o  this report, 

2,  Off i c i a l s  of t he  U, S ,  Forest Service supplied certain data  and 
i n ' f o m t i o n  and concurred h t he  recommenclations made here in ,  

3. The Federal Power Commission furnished engineering data, maps, 
and o the r  information, 

. . ~d?E?AI ,  DESCRIPTION OF THE:'PFIOfiCT' 
, 
I 

,!+, ,Feather River r i s e s  near t h e  c r e s t  of t h e  Cascade Range and 
i t s  channel a p p r o r a t e s  t h e  bundary  between t h a t  range and t h e  Sierra 
lqevada. It flows in a general southwesterly d i r e c t  ion joining t h e  main 
stem of Sacramento Hiver about 1 5  miles northwest of Sacrmento, Cali- 
fornia ,  The project  stroam, North Fork, regarded as a continuation of  
t h e  main stream, r i s e s  on t h e  southern s lope of Lzssen Peak (e levat ion 
10,437 f c c t )  and f o r  t he  g rea te r  length of i t s  course, flows thmugh a 
deep, narrow canyon joining Middle Fork a t  e levat ion 250 f e e t @  Its 
dra inage  area is  epprw3mately 2,230 square mi lese  Flow i s  regulated 
by Lake Ahanor  and by t h e  operation of Caribou, Buck's Creek, and Big 
Bend power p l m t s ,  ex i s t i ng  un i t s  of t he  Pac i f ic  Gas and E lec t r i c  Company, 



5 ,  Tho present appl ica t ion  of the power cornwy propee3 the 
developlent of two un i t s  (Rock Creek and Ccestn) of a conprti i~nuivo 
plan t h a t  w i l l  fully u t i l i z e  t h e  flow and g r a d i m t  of North Fori;.for 
t h e  production of hydro-eqectric power, Completiori of a l l  uni t s  of 
the plan (see mep) v d . 1  place t he  flow of North Fork in t m e l s  and 
conduits, except fo r  divers ion dam forebays, frcm Lake klniarior t o  Hid- 
d l e  Fork* 

6. In t he  Roclc Creek U n i t o  t h e  applicant  proposes construction 
of a concrate dam 115 f e e t  high and 550 f e e t  l ong  t o  be located on 
~ o r t h  Fork ;immediately below t h e  confluencez of Opopeo in Ltlo M w ~  of 
m$ of Section 35, Toknshsp 25 North, Range 6 East ,  Mount Diab3.o Ease 
and Heridian. A 31%foot, overflow-type spillway 315 f e e t  long with 
g ~ a p a c i t y  of 120,000 second-feet controlled by 3 d m  gatss, 105 f c e t  
by 22 foet,  would be provided, Two s lu i ce  gates, 7x7 f e e t p  located 
at almost stream lovel, would a l so  be p . ~ ~ d e d a  

7* Water would be diver ted fmrn the  n o r t h ~ \ ~ i ~ s t  end of thr, d m  and 
car r ied  34,500 f ee t  by means of a 26-foot diameter tunnel having 8 
capacity of 3,000 second-lpet (average 1,560 sscond-feet) t o  t h e  head 
of t h e  penstoclrc TheD penstock muld consis t  of 800 f ee t  of 2.0-foot 
diameter tunnel and 800 feet  of 162 t o  192-inch diameter pipa leadjng 
t o  t he  power house, Power plant would consis t  of: a steel r.erirforcod 
concr&e bui ldhg ,  54 x 166 fea t ,  having an abutting ewitcllhouss, 
30 x U+6 fee t ,  This plant 'would be equipped with 2 v a r t i c d ,  Francis  
turbines ,  each d i r ec t l y  connected with a 3-phase, 60-cycle, 13,800 
volt ,  0,9 factor ,  63,000 kva generator, The pwor  plant would be 
located about 7,5 miles below the dam, 

I 
8. The forebay wouldjhave a capacity af 2,300 acre-feat and Llna 

surface a r ea  at n o m l  operat ing pool l e v e l  would be 122 acres inun- 
dating 2,8 miles of stream, 

9 ,  For t h e  Cresta un i tp  t h e  applicant  p r o p s e s  ~ o n s t r u c ~ i o n  of a 
concrete darn 113 f e e t  high ihavhg a c res t  length  of  369 fce t ,  An over- 
flow, 124,000-second-f oo t capacity spillway 132 f eot ,  ' l o n g  wou ld  be pro- 
iided and control led by 2 wheel gates, 50 x 50 fee t ,  and 2 d-rum gates, 
16 x-50 feet .  Three s l u i ce  gates, 7 x 7 fee t ,  l o ca t ed  a t  about stream 
l e v e l  would be provided, The dem w ~ u l d  bs located a short d s t m c e  
downstream f r o m  Swm;, Creek in the  143& ,of sW& of Sect ion 1, Township 
23 No~%h, Range 5 East, 14ount Diablo Base and Weridienf 

10. Water would be divex-ted froin the  south end 01 t h e  dm &=d car- 
ried through a 2'7-foot d h e t e r ,  3,500-second-foot (averagd 1,830 
second-feet) capacity tunnel and thmugh a penstock consist in^ of 700 
f e e t  of *foot diametsr tunnel  and 700 f c e t  ,of  174 t o  198-inch d i m a t o r  
pipe t o  t he  powerhouse, The power plant would be loca ted  about 4,8 
miles below the  dam i n  Section 27, To7mship 23 North, Rang3 5 East, 
Mount Diablo Baso and Meridian,, Building would br of i d e z t i c a l  s ic0  
and similar construction as' the Rock Creak plant ,  but  (would be prouidad 

I with two 46,500 horsepower, ve r t i ca l ,  Francis tu rb inesp  hach d i r a c t l g  
connected t o  a 3-phase, 60-cycle, 13,800-volt, 0.9 power factor, 
37,500 k-sa generator, 



t -  
$ llB Cmsta  forebay would have a czpacity of 2,000 acre-feet and a 
t 
? 

surface area of 97 acres  a t  norrual. operet ing pool l e v e l  ~nd .  would bun- 

t date le75 miles  of Worth Fork, 

3. 

F,: 
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F1SW.Y SECT U j N  

eo Preproject  evaluation. 

1- 12e The project, asi proposed by tho sponsor, tr.~i!ces no provisioo 
f 
1' 

fbr mininum flows fo r  t he  mintenance of f i s h  l i f e  in ssc t ions  0% North 

h Fork below Rock Cree.!! and Cro3ta dams mounting t o  R t o t d  of 12,3 
miles of streamd In addition, forebays of those  dams w i l l  inundate 4a55  

i miles of stream, making a t o t a l  of 16eB5 m f l o s  t h a t   ill bs affected by 
1 t h e  p ro j ec to  This l.arge sectior, of s t r ean  supports a spor t  f i s h ~ ~ j  of 
f considerable magnitude and includes t h e  nost  picturesque sect ion of North 
? 
S Fork, On t h e  bas i s  of estimates made by t h e  C a l i f o r a i a  Division of 

Fish and Game in  1946, t h e  annual angler e f f o r t  on these sect ions  would 1 be appro-tsly 31,500 angler days, Rainbow and brown t r o u t  aro t h e  

1 pr inc ipa l  spec ies  of game f i s h  in t h e  a f fec ted  sect ion of stroaljl although 

D smallmouth black bass and occasionaLly chinook salmon are takon h 
sect ions  of North Fork below the  project  .areao The Division s s t h a t e s  

f 
li 

- t h a t  a minimum of 108,000 t rou t  were caught by anglers in 1946'J-n North Fork, 
E 

13. The Cal i fomie  S ta te  Chmbsr of Comerce (uC'alifoxmia'' Vol, 
IiXhT, No, 2, Febo 1945) estimates t h e  average annual eqer,dj.tlue of a 
Cal i fornia  ang le r  a t  $120, Estimates based on catch records r~~adc by t h s  
Division of Fish and G a e '  ind ica te  t h a t  anglers averazs 10-12 f i s h h g  
days par year o r  about $10 par day, 

i 
a" U+, On t h e  basis  of tho above e s t k t o s ,  a ~ l g l e r s  spent a p p r o r h t o l y  

5 $315,000 in pursui t  of fishing on llorth Fork of Fas the r  River i n  1946, 

1 : 1 5 a  The prepro j e c t  annual value of t h e  fishery r e s o ~ i c s s  of these  

! sect ions  is, theraforc,  concludsd t o  be $315,000, The 16,,85 miles of 
?. stream involved in t he  project  plan are read i ly  accessib2c t o  ag le r s  m d  

support t h e  bulk of the  ex i s t i ng  rec rea t iona l  f a c i l i t i e s *  The greator  
par t  of t h e  t o t a l  an&er s f f o r t  on North Fork i o  expended in this sect ion* 

P . .  . r; 
! 

B* Postproject  evaluation,, 

16r The meqn minimu2 flow of  North Fork through t h e  psojoct  area 
is apprbximately 1 ,500 second-feet, although flows oS less  t k m  600 
second-feet have been recorded a t  the Big Bar gaging s t a t i ono  With t h e  
project  in operat ioc  as planned by tha sponsor, t h e  only flow below 
Rock Creek and Cresta dans would be t h a t  r e s u l t i c g  froa lezkage, flood 
s p i l l ,  a d  inflow of t r i bu t a r i e s*  Mhir;..u.a t r i b u t a r y  W l c i r  tdo t h e  7D5- 
mile sec t ion  between Rock Crsek dam and Cresta Eorobay i s  17  second-feet 
and in  t h e  4e8-miLt3 section between Cresta dam and powerhcuse U,5 sscond- 
feete The extent  t h a t  leakage would supplment th%e flows i s  u-rknowi-i, 
but qui t s  obviously t he  t o t &  dnirnu;n flow from thesa souY1cas would be in- 
adequate t o  maintain more than a ves t ige ,o f  t h e  prevent f isherg,  



- 17* On t h e  basis of these  flows as compared t o  those  preuzi l ing 
* a t  t h e  p repmjec t  l eve l ,  it i s  estimated t h a t  f i she ry  values would be 

about 89 per  cent and would amount t o  approximately $35,000 
amually including a. f i s h e r y  value of $2,450 f o r  t h s  forebays of Bock 
Creek arid 'Cresta D a s ,  A n n u l  l o s se s  t o  t h e  f i she ry  resources would 
be about $280,000, 

18, 'The i r reduc ib le  ninimun flow recommended f o r  t h e  maintenance of 
f i s h  l i f e  and f b h h g  i n  t h e  12.3 miles of stream t h a t  will be a f fec ted  by 
t h e  p ro jec t  i s  200 sscond-feet a s  measured a t  t he  point of re lease  from 
Hock Creek and Cresta dms ,  Flows 'greater  than  t h i s  would enhance f i she ry  
values,  and' ca re fu l  study indicates  t h a t  t h e  f i she ry  resources might be 
maintained a t  o r  near t h e i r  present l eve l s  of abundance with a minimu 
flow of  about 400 second-feet, 

19, Because t h e  present appl icat ion concerns only twa u n i t s  of a 
t o t a l  of t en  u l t imate ly  p l a n e d ,  three  of which - exclusive of Lake AL 
manor - have a l ready been ccnstructed and a r e  in operation, it seems ap- 
p ropr ia te  t o  c a l l  a t t en t i on  t o  ce r t a in  phases of operation of e r i s t i n g  
u n i t s  t h a t  should be corrected f o r  t he  protection of f i s h  l i f e ,  

a. Releases from Ldce Almanor t o  North Fork a r e  qu i te  e r r a t i c  
and a f f e c t  about 1 0  miles of stream between t h e  dam and Caribou 
powerhouau, According t o  191+3 flow records, the  mean discharge 
f rm Ldce Almanor was 223 ,second-feet, However, reloasos of 
l e s s  than 20 second-feet were made during t he  months of May, 
June, J ~ d y ,  August, and September, with a minimum re lease  of 
4.4 second-feet being made in Septmber,  These a r e  t h e  months 
of t h e  yeal* during which the  water demands of t r ou t  a r e  g rsa tes t ,  
Under present operation schadules, flows a r e  obviously lowest 
during these  months, I n  ordsr  t o  cor rec t  t h i s  s i t u a t i o n  i n  t he  
i n t e r e s t  of f i she ry  maintenance, it i s  recommended t h a t  a minknun 
flow of not l e s s  t h a n  100 second-feet, a s  measured a t  a point 
0.5 milo above Caribou powerhouse bo maintained i n  North Forko 

b. The operation of Caribou power plant  se r ious ly  a f f e c t s  about 7 
miles of North Fork from the  powerhouse t o  the  confluence of East 
Branch and t o  a l e s s e r  deeree add i t iona l  miles of stream below 
t h a t  point. The plant  apparently operates on a demand basis  
which r e s u l t s  in extreme f luctuat ions  in discharge, During the  
course of a one-hour observation on Apri l  10, 1947, discharges 
from t h e  plant varied between 20 and 650 second-feeto Vert ical  
changes Fn stream love1 below the  plant  varied between 6 inches 
and 3 f e e t  depending on the  character  of t h e  s t rean  channol, 
I n  t ho  irkcrest of conservstion and maintenance of f i s h  l i f e  in  
North Fork, t h i s  condition should be and can be corrected by 
construction of an af terbay dam to smooth flow i r r e g u l a r i t i e s ,  

20, If recornendations f o r  minimum flows as made here in  a r e  followed be- 
low Rock Creek D ~ i n ,  it i s  e s t b t e d , t h a t  f i she ry  values in t h e  project  area  
could be nai?tained a t  about 50 per, cent of t he  preproject  l e v e l  and would 
mount t o  about $160,000 annually. / The f i shery  resources would sus ta in  
annual losses  amounting $0 a t  l e a s t ,  $155,0000 I f  re leases  a r e  mado from 



,Lake fJlnanor t o  provide f l o x s  of 100 sacond-feet a t  Caribou, and t h i s  in- 
icrcased f low i s  c a r r i e d  unimpeded dowistrean), an a d d i t i o n a l  awual f i she ry  
!value o f  $85,000 would be .provided f o r  t h e  s t r e t c h  from L&a A h a n o r  t o  
:Rock Creek Dan, The n e t  annual l o s s  t o  t h o  North Fork would be roduced 
, t o  $70,C00e This total value 'prec ludes  t h e  improvment o f  stroam 
. f l uc tua t ions  below Caribou powerhouse, 

21. Rock Creck and Crosta dams would be c o n s t ~ ~ c t e d  s o l e l y  t o  c r e a t e  
head f o r  t h e  d ivars ion of water, Forobay waters  wu~?d b:, ra?idly oxchanged 
s ince  s t o r a g e  c a p a c i t i e s  a re  low in r e l a t i o n  t o  Fqflois 2nd discharge.  
Thus, t h e s e  w6ters  would retain some s troan c h a r a c t e r i s t i c s  while assm- 
i n g  ce r t a in  r e s e r v o i r  c h a r a c t e r i s t i c s  as depth and increasud p l a c i d  surface 
area, The i r  va lue  t o  t h e  f i s h e r y  resources  of North Fork l i a s  somewhc~e 
between t y p i c a l  ytream and t y p i c a l  r e s e r v o i r  conditicins, Kocever, a f t e r  
c a r e f u l  study, it seems proper t o  eva lua te  t h m  on an area basis r a t h e r  
than in te rms of volume of flow and 1i;riit t h a  pw-acre value t o  one-half 
o f  t h e  regular rese rvo i r  value f o r  s t o r a g s  inpow-cfinents of t h a  same area, 

22, ' The Rock Creek forebay would have an @If ec t ivo  area of  122 ac res  
and t h e  Cresta forebay, 97 acres  fo r  a total of 219 ackes, These forc- 
bays would have an annual  f i s h e r y  value of  about $2,450, 

23. Fishways wohld not be requi red  f o r  t h e  dms since migra tory  
f i s h e s  a r e  n o t  involved. Consideration should be givan t.be problem of  
screening d i v e r s i o n  i n t a k e s  t o  prevent p s s i b l e  l o s s  of f i s h *  However, 
it i s  recognized t h a t  t h e  screening of t h e  d ive r s ions  from Rock Creak and 
Cres ta  dams might n o t  be e c ~ n o ~ n i c a l l y  justified nor  physica l ly  poss ib le  
t o  accomplish, ' 

24. Schedule of Nininm Flows 

: Kinini~un Flows in Second-feet 
Postpro,ject 

, : , St'r.eam Sec t ion  :Mil.es:Prepro.ject :Sl?onsor's P1an:Reco~nmcnded 

Lpke A h a n o r  t o  Caribou 
Powerhouse 10 ,OO 1 0  10 100 

Caribou Powerhouse t o  East  
Branch 7.00 60 60 150 

East Branch t o  head bf Rock 
Creek Reservoir  + 2.00 182 16 2 272 

Head of  Reservoir t o  Rock 
. Creek Dam 2.80 202 Inundated by r e s e r v o i r  

Rock Creek Dam t o  Bucks Creek 
Powerhouse 6.00 220 17  217 

I 

Bucks Creek Powerhouse t o  
head of Cres ta  Re3ervoirL50 520 317 517 

I 

Head of Reservoi r  t o  Cres ta  
Dam 1.75 53 2 Inundated by r a s o m i r  

~ r e s t a  Dan t o  Cresta 
Powerhouse 4.80 547 U t e 5  2l-4-e 5 



v 1 I , 
* $  * :  

b.  . , 

w ' 25. Starmiry of F i she ry  Values in t h e  Pro,ject P.res 
L 1 

% , PostproLject LOSS 
f,. 
$, 

P r ~ p r o ~ j e c t  Sponsor Service Sponsor Service 

* Excluding recomnended~flohs bslow Lake--klmanore 
5 

. WILDLJYE SECTION - 
26. The ~ r o j e c t  w i l l  not  appreciably a f f e c t  e rds t ing  w f i d l i f e  

resources of t h e  a r eao  I n  general,  t h e  precipi tous ,  roc@ canyon of 
North Fork provides very l i t t l e  su i t ab l e  h a b i t a t  f o r  upland game b i r d s  
and ~ h 3 l 3 ,  Deer are found in t he  highlands and t o  some extent  in 
t h e  canyono Q u a i l  a r e  t he  only upland game b i rd s  found in t h e  area ,  
bu t  they a r e  few i n  number and t h e i r  hab i t a t  is l imi ted t o  stream 
margins. 

27, Occasional waterfowl frequent t h e  area  in f l i g h t  batween Lake 
Almanor and Central Valley and m i g h t  t,wssibly use t h e  forebaye of Rock 
Creek and Cres ta  Dams as resting areas. But because of t h e  Rocky na tu re  
of  the terrain t h a t  they  would inundate, these  forebays would not develop 
feeding oreaeo 

28, A few mink, skunk, and coyotes are known t o  occur in North Fork 
canyon, but it 13 doubtful t h a t  any a r e  r e s i den t  in t h e  a reas  that would 
be a f fec ted  by the  proposed impounclrnents because of t h e  l a c k  of s u i t a b l e  
hab i t a t  f o r  then, 

* IJ 

f2 . I 
/s/ Rudolph Dief f enbach, 

", Coordinator, River Basin Studies,  
! March 1948. 
f 



Figure lo Rock Ore& Dm sitaEcut bank. t ine  indicahes 
2pproximate crest level of d a ~ .  

F i y r e  2, Rock Creak D m  sitscciJoot bank look&ig , 

downstream. 

I 
1. Hark at crest lsveL of dm. 
2. Center l i n e  marh-er:iof tunnel, 



F i p e  3,  Rock Cresk Dm . s i t ~  looking dotg~stwm 
f ran northwest. corner ,  of axis of  spillway, 

Figure 40 Crest;& D m  site'  '(approximate)., V i e w  
looking $strean. 
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DATE:  March 25, 2015  
TO: Dave Steindorf, Chris Shutes 
FROM:  Sarah Reich, Ed MacMullan 
SUBJECT: COMMENTS ON THE DEIR FOR THE UPPER NORTH FORK FEATHER RIVER 

HYDROELECTRIC PROJECT: ECONOMIC ISSUES RELATED TO COLDWATER ANGLING AND 
WHITEWATER BOATING 

I. Introduction and Summary 
American  Whitewater  and  the  California  Sportfishing  Protection  Alliance  hired  ECONorthwest  
(ECONW)  to  provide  comment  on  the  Draft  Environmental  Impact  Report  (DEIR)  for  the  Upper  
North  Fork  Feather  River  Hydroelectric  Project  (UNFFR  Project).  Our  focus  is  on  economic  
issues  pertaining  to  recreation,  specifically  coldwater  angling  and  whitewater  boating.  

We  have  reviewed  the  pertinent  sections  of  the  DEIR,  including  Chapters  1  and  3,  and  Chapter  
6,  sections  6.6,  Fisheries,  and  6.8,  Recreation.  We  have  also  reviewed  background  information  
and  historical  documents  related  to  the  UNFFR  Project.  We  conducted  a  review  of  documents  
and  data  related  to  the  economic  value  of  coldwater  angling  and  whitewater  boating  in  the  
North  Fork  of  the  Feather  River  (NFFR),  the  Northern  California  Region,  and  elsewhere  in  
California  and  the  Pacific  Northwest.  We  bring  this  information  to  bear  on  the  conclusions  
related  to  recreation  in  the  DEIR.  In  general,  the  DEIR  does  not  adequately  describe  the  current  
use  and  economic  value  of  coldwater  angling  and  whitewater  boating.  This  memo  presents  our  
findings.  

II. Recreational Angling on the NFFR Has Economic Value 
The  DEIR  does  not  provide  information  about  the  use  levels  related  to  recreational  angling,  or  
its  economic  value,  either  under  current  or  historical  conditions.  Omitting  this  information  
leaves  the  reader  and  decision  makers  without  an  adequate  context  to  evaluate  the  effects  of  the  
proposed  project  and  alternatives.  

The  UNFFR  Project  is  located  in  the  upper  reaches  of  the  NFFR  watershed,  upstream  of  Lake  
Oroville,  in  Plumas  County,  California.  The  UNFFR  Project  was  originally  licensed  by  the  
Federal  Energy  Regulatory  Commission  (FERC)  in  1955.  Prior  to  1955,  there  was  some  
hydroelectric  development  in  the  upper  reaches  of  the  watershed,  but  the  NFFR  was  also  
widely  known  for  its  scenic  beauty  and  productive  trout  fishery.  Human  activity  and  alterations  
of  the  natural  habitat  in  the  Feather  River  basin  started  as  early  as  1910  with  the  construction  of  
the  Big  Bend  dam,  which  “probably  blocked  most  migratory  fish  from  accessing  the  North  Fork  
Feather  River  and  its  tributaries.”  1  Since  then,  six  more  dams  have  been  built,  all  affecting  

                                                                                                                

1  California  State  Water  Resources  Control  Board.  2014.  Upper  North  Fork  Feather  River  Hydroelectric  Project  Draft  
Environmental  Impact  Report.  6.6-­‐‑1-­‐‑2.  
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physical  habitat  by  altering  its  streamflows,  water  temperature  regime,  and  the  river’s  channel  
morphology.  These  alterations  have  “long  been  identified  as  important  factors  limiting  
coldwater  fishery  on  the  North  Fork  Feather  River.”  2  

Several  studies  document  the  economic  value  of  coldwater  angling  on  the  NFFR,  from  the  1940s  
to  the  1980s.  We  are  not  aware  of  studies  that  describe  the  value  of  angling  after  the  1980s.3  In  
anticipation  of  the  UNFFR  project  construction,  Wales  and  Hasen  (1952)  described  the  fishery  
resources  on  the  NFFR.4  They  concluded  the  NFFR  supported  a  fishery  that  rivaled  any  in  the  
state:  

“Destruction  of  trout  fishing  streams  in  California  by  removal  of  water  for  power,  irrigation  and  
other  purposes  is  proceeding  at  an  accelerated  pace.  Certain  of  these  streams  are  particularly  
important.  Their  trout  carrying-­‐‑capacity  may  be  especially  high,  they  may  be  located  in  especially  
beautiful  surroundings  or  they  may  be  easily  accessible  to  many  thousands  of  people.  Only  a  few  
rivers  in  California  have  all  of  these  advantages.  Of  these  few,  the  North  Fork  of  the  Feather  is  an  
outstanding  example.”5  

In  their  1952  study,  Wales  and  Hansen  documented  11  commercial  resorts  and  six  Forest  
Service  campgrounds  along  the  NFFR  serving  anglers  and  recreationists.  Based  on  use  surveys  
of  these  facilities,  the  authors  estimate  that  the  NFFR  supported  approximately  36,000  angling  
days  in  the  mid-­‐‑1940s,  though  they  also  say  “these  figures  and  estimates  are  almost  certainly  
below  the  actual  numbers.”6  In  discussing  the  value  of  this  angling,  they  recognizing  both  
“fishing  as  a  business  stimulant”  and  “fishing  as  a  psychological  stimulant.”  Although  they  
don’t  estimate  a  dollar  value  for  either,  the  California  Chamber  of  Commerce  estimated  that  the  
average  angler  in  the  mid-­‐‑1940s  spent  $120  on  fishing-­‐‑related  expenses  each  year.  Based  on  an  
average  trip  length  of  10  to  12  fishing  days,  the  State  of  California  Department  of  Fish  and  
Game  estimated  that  the  36,000  angling  days  on  the  NFFR  would  be  worth  approximately  

                                                                                                                

2  California  State  Water  Resources  Control  Board.  2014.  Upper  North  Fork  Feather  River  Hydroelectric  Project  Draft  
Environmental  Impact  Report.  6.6-­‐‑1-­‐‑2.  

3  Although  several  papers  were  published  in  the  1990s  (Loomis,  J.  &  J.  Cooper.  1990.  “Economic  Benefits  of  Instream  
Flow  to  Fisheries:  A  Case  Study  of  California’s  Feather  River.”  Rivers.  1.1.  23-­‐‑30.;  Resource  Decisions.  1999.  A  Cost-­‐‑
Benefit  Analysis  of  Flow  Alternatives  Associated  with  Pacific  Gas  &  Electric’s  Rock  Creek-­‐‑Cresta  Project  Relicensing.),  these  
relied  on  angling  use  data  from  the  1980s.  

4  Wales,  J.,  and  H.  Hansen.  1952.  The  Effect  on  the  Fishery  of  the  North  Fork  of  the  Feather  River,  California,  of  Proposed  
Hydro-­‐‑Electric  Developments  with  Special  Reference  to  Cresta  and  Rock  Creek  Projects.  

5  Wales  and  Hansen.  1952.  Pg.  10.  

6  Wales  and  Hansen.  1952.  Pg.  11.  
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$360,000  each  year.7  Those  36,000  angling  days  that  occurred  on  the  NFFR  in  the  1940s  would  be  
worth  approximately  $4  million  annually  in  today’s  dollars.8  

Angling  opportunities  are  dependent  upon  available  instream  flow  in  that  flow  rates  determine  
(at  least  in  part)  water  temperatures,  dissolved  oxygen  rates,  and  the  amount  of  fish  life  the  
river  can  support  at  a  given  point  in  time.9  Resource  managers  predicted  in  the  1940s  and  1950s  
that  after  PG&E  completed  the  UNFFR  Project,  a  decline  in  coldwater  habitat  and  ecological  
changes  resulting  from  the  dams  could  result  in  a  decline  in  angling  quality.  Later  studies  in  the  
1960s  and  1970s  confirmed  these  changes  materialized.10    

These  changes  led  to  a  decrease  in  the  economic  value  associated  with  angling  activity.  The  
California  Department  of  Fish  and  Game  estimated  angling  activity  on  the  NFFR  between  1981  
and  1985.  On  average  during  this  time,  there  were  approximately  7,000  angler  days  on  two  
reaches  of  the  NFFR  (Rock  Creek  and  Cresta).11  Two  studies  discussed  the  economic  value  of  
these  angler  days,  in  terms  of  the  consumer  surplus  or  net  willingness  to  pay.12  They  found  the  
benefit  anglers  received  from  a  day  of  fishing  was  between  about  $32  and  $45  in  2014  dollars.13  
A  2006  study  by  the  U.S.  Fish  and  Wildlife  Service  found  that  Californian  trout  anglers’  net  
willingness  to  pay  for  a  day  of  trout  fishing  was  about  $90  in  2014  dollars.14  The  U.S.  Fish  and  
Wildlife  Service  conducted  a  review  of  studies  of  the  value  of  in-­‐‑river  trout  fishing  in  the  
western  United  States,  to  provide  information  for  economic  analyses  in  FERC  relicensing  
efforts.  The  review  found  the  median  value  across  70  estimates  of  a  day  of  angling  was  about  

                                                                                                                

7  Wales  and  Hansen.  1952.  Appendix,  Summary.  

8  Dollar  values  are  converted  to  2014  dollars  using  the  Consumer  Price  Index  (CPI).  Available  at  
http://www.bls.gov/cpi/data.htm  

9  Garcia  &  Associates.  2003.  2002  Angler  Creel  Survey:  Rock  Creek-­‐‑Cresta  Project  (FERC  No.  1962)  North  Fork  Feather  
River.  San  Ramon,  CA.;  Lindquist,  D.  &  L.  Bowie.  1988.  “Watershed  Restoration  in  the  Northern  Sierra  Nevada:  A  
Biotechnical  Approach.”  Proceedings  of  the  California  Riparian  Systems  Conference.  Davis,  CA  

10  Case  Study  Report  #10:  Rock  Creek  Diversion  Dam,  North  Fork  Feather  River.  1975.  Retrieved  March  23,  2015,  from  
http://www.calwater.ca.gov/Admin_Record/C-­‐‑064104.pdf  

11  Resource  Decisions.  1999.  A  Cost-­‐‑Benefit  Analysis  of  Flow  Alternatives  Associated  with  Pacific  Gas  &  Electric’s  Rock  
Creek-­‐‑Cresta  Project  Relicensing.  

12  This  value  differs  from  the  estimate  of  value  in  the  1940s  because  it  measures  what  anglers  are  willing  to  pay  for  
fishing  above  the  amount  they  actually  pay.  This  value  estimates  the  economic  benefit  anglers  receive  from  a  fishing  
trip.  It  does  not  include  angler’s  spending  on  fishing  equipment  or  travel  and  lodging  expenses.  

13  Loomis,  J.  &  J.  Cooper.  1990.  “Economic  Benefits  of  Instream  Flow  to  Fisheries:  A  Case  Study  of  California’s  Feather  
River.”  Rivers.  1.1.  23-­‐‑30.;  Resource  Decisions.  1999.  

14  U.S.  Fish  and  Wildlife  Service.  2006.  Trout  Fishing  in  2006:  A  Demographic  Description  and  Economic  Analysis.  Report  
2006-­‐‑6.  Retrieved  March  19,  2015,  from  https://www.troutmagnet.com/pdf/USFWS.pdf  
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$66  in  2014  dollars.15  These  values  translate  into  a  fishery  that  provides  benefits  of  between  
about  $225,000  and  $630,000  in  today’s  dollars,  assuming  the  number  of  anglers  has  remained  
constant  since  the  1980s.16  If  angler  participation  has  increased,  the  total  benefit  would  be  
greater.  

It  is  important  to  keep  in  mind  that  the  estimates  of  value  from  these  historical  studies  don’t  
measure  the  same  thing:  the  estimate  from  the  1940s  focused  on  the  amount  anglers  spent  at  
local  businesses  on  things,  such  as  equipment,  bait,  gas,  and  lodging,  to  fish.  The  more  recent  
studies  focused  on  the  amount  above  what  they  spent  that  anglers  would  have  been  willing  to  
pay  to  fish  in  the  NFFR.  Both  values  underscore,  however,  that  angling  on  the  NFFR  has  value  
to  anglers  and  the  broader  economy.  Based  on  the  decline  in  angler  days  logged  on  the  NFFR,  it  
is  also  reasonable  to  conclude  that  the  economic  value  of  fishing  has  declined,  despite  the  fact  
that  the  population  of  Plumas  County  and  the  state  of  California  has  increased  by  73  percent  
and  439  percent  respectively  over  that  time.  

This  conclusion  is  consistent  with  historical  predictions.  Researchers  have  also  suggested  that,  
on  a  trajectory  of  what  the  fishery  could  have  been  with  management  aimed  at  multiple  uses,  
fishing  use  on  the  NFFR  would  have  increased,  not  decreased,  from  levels  in  the  1940s.  In  their  
1952  report,  Wales  and  Hansen  said:  

Due  to  the  highly  accessible  location  of  the  North  Fork  it  would  be  inevitable  that  without  power  
development  it  would  eventually  become  one  of  the  most  heavily  fished  trout  streams  in  California.  
The  recreational  value  of  this  canyon  would  rank  well  up  among  similar  areas  in  the  State.17    

  In  1987,  the  California  Department  of  Fish  and  Game  concluded:  

It  is  the  Department’s  view  that  PG&E’s  Rock  Creek-­‐‑Cresta  Project  is  responsible  for  the  mitigation  
of  76,000  angler-­‐‑days  in  the  Project  area.  This  use  estimate  would  have  existed  today  without  power  
development.18  

It  is  possible,  given  population  growth  in  California,  that  the  estimate  of  lost  angler  days  would  
be  even  greater  today,  nearly  30  years  since  DFG  made  this  conclusion.  

                                                                                                                

15  Black,  R.,  B.  McKenney,  and  R.  Unsworth.  1998.  “Secondary  Methods  for  Valuing  Non-­‐‑Power  Benefits:  Benefit  
Transfer.”  Economic  Analysis  for  Hydropower  Project  Relicensing:  Guidance  and  Alternative  Methods.  U.S.  Fish  and  
Wildlife  Service.  Retrieved  March  23,  2015,  from  http://www.fws.gov/policy/hydroindex.htm  

16  We  are  unaware  of  new  data  on  angler  participation  on  the  NFFR.  However,  studies  of  trout  fishing  nationally  
have  found  participation  holding  steady  or  decreasing  over  the  last  20  years.    

17  Wales  and  Hansen  1952.  Pg.  17  

18  Wixom,  L.H.  1989.  North  Fork  Feather  River  Fisheries  Management  Plan.  Draft.  California  Department  of  Fish  and  
Game.  April.  Pg.  34.  
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Using  the  estimates  Resource  Decisions  (1999)  developed  for  net  willingness  to  pay  for  angling  
on  the  NFFR  at  theoretical  higher  flow  levels,  the  annual  value  of  a  fishery  managed  to  enhance  
coldwater  angling  could  be  worth  $8  million  today.  This  estimate  is  in  line  with  the  value  of  
other  coldwater  in-­‐‑stream  fisheries.  For  example,  Duffield  (1987)  calculated  the  value  of  fishing  
on  Montana’s  rivers  between  $106,000  and  $17  million  per  year  depending  on  the  river,  with  
visitation  levels  calculated  from  use  data  collected  during  the  1980s.19  The  higher  values  were  
associated  with  scenic,  coldwater  streams  with  robust  trout  populations.  Presumably,  use  has  
increased  with  population,  and  values  would  be  even  higher  if  calculated  today.  

II. Whitewater Boating on the NFFR Has Economic Value 
Similarly,  the  DEIR  does  not  provide  information  about  the  use  levels  related  to  whitewater  
boating,  or  its  economic  value.  It  does  not  address  whitewater  boating  at  all,  which  leaves  the  
reader  and  decision  makers  without  information  to  determine  how  the  proposed  project  and  its  
alternatives  may  affect  the  value  of  whitewater  boating.  

Like  angling,  whitewater  recreation  (e.g.,  kayaking,  rafting,  canoeing)  is  dependent  upon  
instream  flow  rates.  Required  flows  are  often  too  low  for  whitewater  boating  activities,  though  
there  are  some  low  flow  technical  boating  opportunities  under  base  flow  conditions  in  some  
water  year  types  on  the  Rock  Creek  and  Cresta  reaches.  Otherwise,  whitewater  recreation  can  
only  take  place  during  special  release  days  (typically  once  a  month  in  the  summer).    

During  these  days,  extra  water  is  released  from  the  NFFR  dams  and  instream  flows  are  high  
enough  to  support  whitewater  recreation.  Resource  Decisions  (1999)  concluded,  based  on  river  
surveys  conducted  by  WRC  Environmental,  a  firm  specializing  in  whitewater  evaluation,  that:  
“…the  river  conditions,  even  with  adequate  flows  is  unlike  that  of  any  other  California  river.”20  
Others  have  noted  that  these  features,  combined  with  relatively  easy  access  from  the  road,  
attract  whitewater  enthusiasts  who  use  the  river  like  a  whitewater  park,  running  the  same  short  
stretches  of  river  several  times  a  day.21    

Demand  for  whitewater  boating  on  the  NFFR  consists  of  individual  recreational  paddlers.  No  
commercial  guide  licenses  have  been  issued  for  the  NFFR.  The  Outdoor  Program  Coordinator  
at  Feather  River  College,  Rick  Stock,  operates  guided  trips  on  the  river  under  a  special  
educational  permit,  but  only  in  educational  capacities.22  While  it  is  not  currently  an  ideal  
destination  for  commercial  guides  because  of  the  limited  time  conditions  are  boatable,  the  NFFR  
is  growing  in  popularity  among  individual  paddlers.  Each  year  since  2001,  when  regular  

                                                                                                                

19  Duffield,  J.  1987.  The  Net  Economic  Value  of  Fishing  in  Montana.  Montana  Department  of  Fish,  Wildlife,  and  Parks.  

20  Resource  Decisions.  1999.  Pg.  22.  

21  Personal  communication  with  Dave  Steindorf,  American  Whitewater.  March  18,  2015.  

22  Personal  communication  with  Rick  Stock,  Program  Coordinator,  Outdoor  Recreation  Leadership  Program,  Feather  
River  College.  March  19,  2015.  
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releases  through  the  Rock  Creek  and  Cresta  reaches  began,  American  Whitewater  and  local  
paddling  groups  have  hosted  the  Feather  River  Festival.  Attendance  has  grown  over  8  years  
from  about  200  paddlers  to  1,500  paddlers.  The  Feather  Festival  has  become  the  largest  river  
festival  on  the  West  Coast.  It  has  expanded  from  an  event  that  attracted  primarily  local  
residents  to  a  regional  event  that  attracts  people  from  all  over  the  western  U.S.,  and  even  some  
participants  from  the  East  Coast.23  

No  agency  formally  collects  data  on  whitewater  boating  participation  on  the  NFFR.  Since  
regular  releases  began  in  2002,  there  has  been  one  effort  to  formally  estimate  use  during  
boatable  conditions.  During  recreational  release  weekends  in  2002,  2003,  and  2004,  surveyors  
collected  use  data  for  PG&E’s  Public  Recreation  Monitoring  Report.  The  number  of  visitor  days  
ranged  from  about  230  to  about  600  between  2002  and  2004,  increasing  each  year.24  To  our  
knowledge,  PG&E  has  not  conducted  official  user  surveys  since  2004.  However,  based  on  
participation  in  the  Feather  River  Festival,  it  appears  that  use  has  continued  to  increase  since  
2004,  as  more  people  become  familiar  with  the  river  and  aware  of  the  recreational  flow  releases.    

Two  studies  used  the  PG&E  user  data  from  2002  to  2004  to  estimate  the  value  of  boating  on  the  
NFFR.  These  studies  employed  a  methodology  called  Zonal  Travel  Cost  Modeling  to  estimate  
the  value  of  a  recreation  day.  The  first  study  (Oliver  et  al.  2005)  used  only  observations  from  
2004,  and  estimated  the  average  net  willingness  to  pay  for  a  day  of  boating  at  about  $190  in  2014  
dollars.25  The  second  study  (Wright  2013)  assessed  observations  in  all  three  years,  and  found  net  
willingness  to  pay  for  a  day  of  boating  ranged  from  about  $80  per  day  for  Californians  in  2003  
to  about  $200  per  day  for  Californians  in  2004.  Including  observations  from  boaters  who  came  
from  out  of  the  Oregon,  California,  Nevada  region  resulted  in  higher  values,  ranging  from  
about  $300  to  over  $1,200  net  willingness  to  pay  per  day.26  From  these  values,  Wright  estimated  
a  total  average  net  willingness  to  pay  ranging  from  about  $150,000  to  almost  $1.2  million  per  
year  in  2014  dollars.  Oliver  estimated  a  total  annual  benefit  from  recreational  boating  of  about  
$175,000  in  2014  dollars.  Both  of  these  studies’  estimates  of  net  willingness  to  pay  per  boating  
day  were  generally  higher  than  the  $107  (in  2014  dollars)  that    Resource  Decisions  produced  in  
1999  using  a  benefit-­‐‑transfer  technique  relying  on  data  from  the  Pit  and  Trinity  Rivers.27  

                                                                                                                

23  Personal  communication  with  Dave  Steindorf,  American  Whitewater.  March  18,  2015.  

24  Wright,  J.  Valuing  Recreational  Water  Releases  on  the  North  Fork  of  the  Feather  River:  A  Travel  Cost  Study.  Chico:  
California  State  University  Chico  Department  of  Geography.  

25  Oliver,  A.,  S.  Wever,  A.  James,  K.  Del  Paine,  &  P.  Tsournos.  2005.  The  Benefits  of  Supplemental  Water  Releases  on  the  
Feather  River.  Chico:  California  State  University  Chico  Department  of  Economics.  

26  Wright  recognized  that  most  users  surveyed  traveled  only  a  few  hours  to  get  to  the  NFFR.  The  few  out-­‐‑of-­‐‑state  
visitors  (from  Hawaii  and  Texas)  were  outliers,  and  skewed  the  average  value  of  total  observations  upward.  

27  Resource  Decisions.  1999.  Pg.  23.  
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III. Conclusion 
The  DEIR  omits  information  about  the  value  of  coldwater  fishing  and  whitewater  boating  from  
its  discussion  of  recreational  resources  impacted  by  the  UNFFR  Project.  Studies  indicate  that  the  
NFFR  currently  supports  recreational  use  that  contributes  economic  value  to  participants  and  
the  broader  economy.  In  the  case  of  coldwater  fishing,  historical  use  patterns  and  evidence  from  
coldwater  fisheries  elsewhere  in  the  U.S.  suggest  that  managing  the  resource  to  enhance  
coldwater  fishing  opportunities  likely  would  increase  the  overall  value  of  coldwater  fishing  
activities  in  the  NFFR.  Similarly,  whitewater  boating  use  and  associated  economic  value  on  the  
NFFR  has  grown  since  recreational  releases  began  in  2002,  and  management  of  the  resource  to  
support  this  increasing  use  likely  would  continue  to  generate  increasing  economic  value.    
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