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BEFORE THE UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION 

 

 

Pumped Hydro Storage LLC  )    Docket No. 14995-000 

San Francisco River (SFR)   ) 

Pumped Storage Project (PSP)    )    Center for Biological Diversity 

     

 

STATEMENT OF OPPOSITION TO APPLICATION FOR PRELIMINARY PERMIT  
       

For the following reasons, the application by Pumped Hydro Storage LLC (PHS) for a 

preliminary permit for its proposed pumped storage project (PSP) on the San Francisco River 

(Application) should be denied. 

A.  The Commission Should Deny PHS’s Preliminary Permit Application Because the 

Application is Incomplete and Misleading. 

 

1. The Application is incomplete. 

 

 The Application includes no mention of the proposal’s potential impacts upon the Lower San 

Francisco Wilderness Study Area on the Gila National Forest (which would be inundated by reservoir), 

Inventoried Roadless Areas on the Gila and Apache/Sitgreaves National Forests, and on Wild and 

Scenic Eligibility Status (San Francisco River designated eligible on Apache/Sitgreaves, highly likely 

on Gila National Forest in new forest plan). 

 In addition, the Application fails to mention the impact the proposal would have on federally 

threatened and endangered species, including Southwest Willow Flycatcher, Loach minnow, Spikedace, 

Narrow-headed Garter Snake and Northern Mexican Garter Snake.   

2. The Application’s Discussion of Water Resources is Incomplete and Misleading. 

 

 Water rights in the Gila/San Francisco watershed are highly contested – there are likely no water 

rights available for the proposed project.  Issues omitted from the Application include the effect, if any, 

of the Arizona Water Settlements Act, ongoing controversies/conflict between Lower Gila agriculture 
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and tribes (Gila River Indian Community and San Carlos Apache Tribe), and Colorado River shortage 

sharing policies. 

3. The Applications’ Claims of Public Interest are Misleading. 

The Revised Application states that the proposed PSP would benefit the public for a variety of 

reasons: 

 

 Reducing the “duck curve” that is developing for energy demand due to renewable 

  energy sources 

 Promoting green, renewable power by providing a means to store energy 

 Reducing our carbon footprint by providing a means to store excess energy or 

  energy produced by nuclear power 

 Providing approximately $2.5 B in investment to create jobs and stimulate the 

  Arizona and New Mexico economies 

 Increasing electrical distribution system reliability and resiliency 

 Adding peaking capacity available in 15 minutes for emergencies 

 Reducing thermal generation reserve requirements 

 Reducing electrical pricing volatility by balancing energy consumption 

 Providing an oversized dam for water storage for irrigation districts 

 Providing an oversized dam for flood control 

 Providing a large lower reservoir for recreation and wild life 

 Providing an access tunnel to the San Francisco River for recreation 

 The project location is remote and cannot be seen by the public from any roads 

 Application at 9  

 

 In asserting that the proposed PHS Project could promote “green, renewable power” or reduce 

“our carbon footprint,” the Application does not explain that, as a pump storage energy facility, the 

proposed PHS Project would be a net user of electricity.  Furthermore, the proposed PHS Project 

might increase greenhouse gas emissions overall because the energy for pumping could come from 

any energy source on the grid, including fossil fuel generation, as there would be no requirement that 

the pump storage project use only renewable energy while pumping.   

 The statement that the proposed PHS Project could provide a benefit by, “[r]educing the ‘duck 

curve’ that is developing for energy demand due to renewable energy sources” lacks specificity and 
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fails to explain or acknowledge the complexities of the grid balancing during the times when there 

may be excess renewable energy in the grid
1
 or other types of projects and efforts underway that are 

also aimed at integrating renewable resources and balancing the supply and demand on an hourly, 

daily, weekly, seasonal and annual basis.
2
  As such, the Application fails to provide any support for the 

assertions of the benefits that the proposed PHS Project could provide regarding promotion of 

renewable energy resources, or reduction of carbon footprints.   

 Moreover, in California, the California Independent System Operator (CAISO or ISO) has 

addressed similar claims and found that, even if additional energy storage is needed during the times 

when there is excess renewable energy on the grid, pump storage is not a cost effective solution.
3
  

Indeed, because pump storage projects would also utilize fossil fuel energy during low cost hours for 

                                                           
1
 Renewable energy generation curtailment is highest mid-day in spring when solar generation is high 

and demand is relatively low.  See CAISO Wind and Solar Curtailment November 13, 2019 (available at 

http://www.caiso.com/PublishedDocuments/WindSolarCurtailmentReport.pdf#search=solar%20curtail

ment).   A majority of the curtailment is due to local congestion that “occurs when available, least-cost 

energy cannot be delivered to some loads because transmission facilities do not have sufficient capacity 

to deliver the energy.”  Id. at 1 n. 3 (defining local economic curtailment), 3 (in 2019 to date, 508,744 

MWH of curtailment out of 839,782 Mwh total).  Large remote storage projects such as the proposed 

PSP would do nothing to mitigate the lack of local transmission facilities.   
2
 See CAISO webpage “Managing Oversupply” (at 

http://www.caiso.com/informed/Pages/ManagingOversupply.aspx) listing solutions beyond storage 

including demand response, time-of-use rates, minimizing generation from other sources to make room 

for more renewable energy production, incorporating electric vehicle charging systems that are 

responsive to changing grid conditions, investing in modern, fast-responding resources that can follow 

sudden increases and decreases in demand as well as regional coordination and expansion of the western 

Energy Imbalance Market.  
3
 In the 2018-2019 Transmission Plan (available at 

http://www.caiso.com/Documents/ISO_BoardApproved-2018-2019_Transmission_Plan.pdf ), the 

CAISO found that providing additional transmission for existing pumped storage within the State that is 

underutilized due to lack of transmission capacity needed for pumping, would result in increased CO2 

emissions and not be cost effective.  Id. at 131 (“the economic benefit of the avoided curtailment is not 

enough to justify the Gates-Gregg 230 kV Line project and accordingly the recommendation is to cancel 

the project”).  

http://www.caiso.com/PublishedDocuments/WindSolarCurtailmentReport.pdf#search=solar%20curtailment
http://www.caiso.com/PublishedDocuments/WindSolarCurtailmentReport.pdf#search=solar%20curtailment
http://www.caiso.com/informed/Pages/ManagingOversupply.aspx
http://www.caiso.com/Documents/ISO_BoardApproved-2018-2019_Transmission_Plan.pdf
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pump-back they will result in a net generation of greenhouse gases.
4
  Further, because pumped storage 

is at best about 80% efficient, it requires at least 1.25 Mwh of pumping energy for each Mwh it 

generates.  To avoid net greenhouse gas emissions, the project would need to have access to pumping 

energy sources that have emission rates for greenhouse gases per Mwh that are 20% lower than the 

emissions rates of any generation it displaces.  As a result, even if some excess renewable energy is 

available for pumping at some times, and no other storage opportunities would be available in closer 

proximity to generation and load, the proposed PHS Project would still result in a net increase in 

greenhouse gas emissions from operations.
5
  

B. The Commission Should Deny PHS’s Preliminary Permit Application Because the 

Proposed Project Would Jeopardize the Federally Endangered Southwest Willow 

Flycatcher, Loach minnow, Spikedace, and Federally Threatened Narrow-headed Garter 

Snake and Northern Mexican Garter Snake in Violation of the Endangered Species Act.  

 

Construction and operation of the proposed project would destroy or adversely modify dozens of 

river miles and hundreds of acres of occupied, designated and proposed critical habitat for federally 

threatened and endangered species, including Southwest Willow Flycatcher, Loach minnow, Spikedace, 

Narrow-headed Garter Snake and Northern Mexican Garter Snake.  Construction and operation of the 

dam would bifurcate and isolate now contiguous populations of Loach minnow, Spikedace, Narrow-

headed Garter Snake and Northern Mexican Garter Snake in the San Francisco River.  Because the 

project would destroy or adversely modify significant amounts of occupied habitat and critical habitat 

for each of those five species, and because this would in turn harm the survival and recovery of those 

                                                           
4
 See CAISO 2016-2017 Transmission Planning Process, Supplemental Sensitivity Analysis, and others 

as well (footnote 5, supra).  
5
 Additional greenhouse gas emissions from fabrication (e.g. steel for pumps, powerhouse, and 

transmission towers), construction (including loss of carbon sequestration from soil disturbance) and 

growth inducing impacts, such as drawing additional tourism and other development to the area, would 

also need to be considered and calculated and would likely result in a net increase of greenhouse gases 

attributable to this proposed PSP.  
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species’ San Francisco River populations, the Commission cannot license the projects without 

jeopardizing those species and violating the Endangered Species Act.  The Commission should avoid 

that outcome now and deny the preliminary permit application.   

There are 27.6 contiguous miles of both Loach minnow and Spikedace critical habitat 

downstream of the proposed dam that would be impacted by altered river flows resulting from 

construction and operation of the dam.  In addition, 0.26 contiguous river miles of critical habitat for the 

Southwest Willow Flycatcher and 10.9 miles of critical habitat for the Loach minnow and Spikedace 

would be flooded by the proposed new reservoir.   

 There are 43.7 contiguous miles of Narrow-headed Garter Snake proposed critical habitat 

downstream of the proposed dam that would be impacted by altered river flows resulting from 

construction and operation of the dam.  In addition, 11 contiguous river miles of proposed critical 

habitat for the Narrow-headed Garter Snake and 0.8 miles of proposed critical habitat for the Northern 

Mexican Garter Snake would be flooded by the proposed new reservoir.   

 The proposed dam and reservoir would fragment and isolate upstream and downstream 

populations of Loach minnow, Spikedace, Narrow-headed Garter Snake and Mexican Garter Snake—

species whose life histories restrict them largely or entirely to aquatic or aquatic and immediately 

adjacent and associated riparian vegetation.   

 The footprint of the proposed project’s infrastructure would destroy or directly impact 823 acres 

of designated (and proposed) critical habitat (1,652 acres if a 100 meter buffer is added).   

 Spikedace 

 Federally endangered Spikedace, a member of the minnow family Cyprinidae, is a small, slim 

fish less than 3 inches (in) (75 millimeters (mm)) in length.  It is native to the Gila River basin, 

including the mainstem Gila River upstream of Phoenix, and the Verde, Agua Fria, Salt, San Pedro, and 
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San Francisco sub-basins, where it historically occupied shallow riffles with sand, gravel, and rubble 

substrates in moderate to large perennial streams.  Habitat destruction and predation by non-native 

species has caused severe declines in Spikedace populations.  Today the fish persists in only 10 to 15% 

of its historical range in five remnant populations.  The San Francisco River population is one of two 

remnant populations in the San Francisco/Middle Gila Recovery Unit.   

The Proposed Project, if built, would put in place most of the major threats to spikedace 

identified in its Recovery Plan, and would do so within designated critical habitat for the fish.  

According to the 1991 Recovery Plan, “major threats” to spikedace “include dams, water diversion, 

watershed deterioration, groundwater pumping, channelization, and introduction of non-native predatory 

and competitive fishes.”  Recovery Plan at iv.   

Construction and operation of the project would eliminate the natural flooding and river flows in 

occupied and critical habitat in the San Francisco downstream of the dam.  Natural river flows are 

critical to the fish’s life history, its survival and recovery, and its maintenance of competitive advantage 

over predatory or competitive non-native fish.  The Designation of Critical Habitat for the Spikedace 

(Meda fulgida) and the Loach minnow (Tiaroga cobitis); Final Rule (Federal Register / Vol. 72, No. 54 / 

Wednesday, March 21, 2007 / Rules and Regulations) explains: 

Recurrent flooding and a natural hydrograph (physical conditions, boundaries, flow, and related 

characteristics of water) are very important in maintaining the habitat of spikedace and in 

helping the species maintain a competitive edge over invading nonnative aquatic species 

(Minckley and Meffe 1987, p. 103-104; Propst et al. 1986, pp. 3, 81, 85). 

Final Critical Habitat Designation at F.R. 13356.  The 1991 Recovery Plan for Spikedace further 

explains: 

[P]opulations occupying tailwaters are subjected to impacts ranging from dewatering to altered 

chemical and thermal conditions.  Stream channelization, bank stabilization, or other instream 

management for flood control or water diversion, have also directly destroyed spikedace 

habitats.  Natural flooding of desert streams and rivers may play a significant role in life histories 
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of native fishes because they rejuvenate habitats (Propst et al 1986), but perhaps more 

importantly because desert fishes effectively withstand such disturbances while non-native forms 

apparently do not (Meffe and Minckley 1987, Minckley and Meffe 1987).  Activities that alter 

natural flow regimes may thus have negative impacts on native fishes. 

Recovery Plan at 6.  For this reason, the Recovery Plan recommends the following: 

Formal agreements that stream flows will not be modified by activities such as damming or 

diversion that substantially alter natural flow regimes should thus be an integral part of insuring 

perennial flows. 

 

Recovery Plan at 13. 

 

 The 1991 Recovery Plan states: “Spikedace do not persist in reservoirs…”  Recovery Plan at 6.  

Because spikedace do not persist in reservoirs, construction and operation of the project would destroy 

and adversely modify 10.9 miles of critical habitat for the fish upstream of the dam, in river that would 

become reservoir.  In addition to eliminating spikedace from 10.9 miles of river that would become 

reservoir, that reservoir would also create conditions conducive to populations of non-native fish that 

would compete with and/or prey on spikedace in remaining river reaches upstream of the new reservoir.  

The Recovery Plan describes problems that non-native fish populations cause for spikedace: 

Non-native fishes, introduced for sport, forage, bait, or accidentally, impact upon native fishes. 

Ictalurid catfishes, and centrarchids, including largemouth bass, smallmouth bass, and green 

sunfish (Lepomis cyanellus), prey upon native fishes.  At higher elevations, introduced 

salmonids (brown trout, salmo trutta, and rainbow trout, oncorhynchus mykiss) may similarly 

influence spikedace populations.  Red shiner may be particularly important as regards spikedace, 

because the two species where allopatric occupy essentially the same habitats, and where 

sympatric there is some evidence that there is displacement of the native to habitats which 

otherwise would scarcely be used (Marsh et al. 1989).  Moreover, the concomitant reduction of 

spikedace and expansion of the shiner is powerful circumstantial evidence that red shiner may 

have displaced spikedace in suitable habitats throughout much of its former range. 

 

Recovery Plan at 7.   

Finally, the proposed dam would bifurcate spikedace populations, making each resultant 

population smaller, genetically and reproductively isolated, less capable of persisting, and less resilient 

to disturbances, including aforementioned harms relating to tailwater and reservoir conditions.   
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In these and other ways, the proposed project, if built, would destroy and adversely modify 27.6 

contiguous miles critical habitat downstream of the proposed dam, and 10.9 miles upstream of the dam, 

where reservoir would replace river and displace spikedace.  Further, propagation of non-native fish in 

the proposed reservoir, and escapement of those fish upstream would adversely modify additional miles 

of critical habitat.  These changes would be catastrophic for one of only five remaining populations of 

the federally endangered spikedace and would undermine its survival and recovery.  

Loach minnow 

 The loach minnow (Frontispiece) is a small, stream-dwelling member of the minnow family 

(Cyprinidae).  Loach Minnow Recovery Plan at 1.  Like Spikedace, loach minnow is endemic to the 

Gila River basin of Arizona and New Mexico, USA, and Sonora, Mexico.  Recovery Plan at 6.  Its range 

today is limited reaches in the White River (Gila County), North and East forks of the White River 

(Navajo County), Aravaipa Creek (Graham and Pinal counties), San Francisco and Blue Rivers and 

Campbell Blue Creek (Greenlee County).  Id. at 2.  Like Spikedace, Loach minnow occupy riffles, but 

are restricted almost exclusively to a bottom-dwelling ravel and cobble habit, swimming in swift water 

only for brief moments as the fish darts from place to place.  Id. at 4. 

  The proposed project, if built, would enact most of the major threats to spikedace identified in 

its Recovery Plan, and would do so within designated critical habitat for the fish.  The Recovery Plan 

lists the threats, including dams, dewatering, and non-native fish, as driving the fish’s decline: 

Changes in distribution and abundance of loach minnow are directly or indirectly tied to man's 

uses of rivers, streams and landscapes, which have been variously modified by past and present 

activities (Hastings and Turner 1965, Hendrickson and Minckley 1985).  Direct impacts have 

resulted from stream habitat alterations accompanying a suite of land and water use practices; 

most often cited are dewatering, impoundment, and livestock grazing.  Certain introduced and 

established non-native fishes may interact negatively with native kinds, and independently or in 

concert with habitat alteration, result in their extirpation. 

  

Recovery Plan at 6.  
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Construction and operation of the project would eliminate the natural flooding and river flows in 

occupied and critical habitat in the San Francisco downstream of the dam.  Natural river flows are 

critical to the fish’s life history, its survival and recovery.  Loach Minnow have become extirpated in 

tailwaters downstream of dams on the Gila and Salt Rivers.  The Recovery Plan states: 

Downstream effects of dams may include dewatering (above), alteration in flow regime, 

amelioration of natural flood events, changes in thermal and chemical character of the stream, 

elimination of organic drift typical of flowing waters, and other impacts, which may have a 

variety of lethal and sublethal effects on fishes.  Natural flooding of desert streams may play a 

significant role in life history of native fishes because it rejuvenates habitats (Propst et al 1988), 

but perhaps more importantly because desert fishes effectively withstand such disturbances 

while non-native forms apparently do not (Meffe and Minckley 1987, Minckley and Meffe 

1987).  Major reaches of the Gila and Salt rivers are influenced by dams and their reservoirs and 

tailwaters; loach minnow no longer occur in these affected waters (e.g., Minckley 1973, 

unpublished data). 

Recovery Plan at 6, 7.  

 Construction and operation of the proposed dam would convert 10.9 miles of critical habitat 

from river to reservoir.  The Recovery Plan states that, like spikedace, loach minnow will not persist in 

lentic habitats: “Impoundment results in creation of lentic habitat, which eliminates and excludes the 

swift-water loach minnow.”  Recovery Plan at 6.   

Because loach minnow do not persist in reservoirs, construction and operation of the project 

would also destroy and adversely modify 10.9 miles of critical habitat for the fish upstream of the dam, 

in river that would become reservoir.  And, as with spikedace, construction and operation of the dam 

and reservoir would create conditions conducive to populations of non-native fish that would compete 

with and/or prey on loach minnow in remaining river reaches upstream of the new reservoir.  The 

Recovery Plan directs that loach minnow populations “should be isolated as much as practicable from 

non-native fishes, which might preclude or otherwise interfere with successful reestablishment of the 

native.”  Recovery Plan at 21.  
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Finally, the proposed dam would bifurcate loach minnow populations, making each resultant 

population smaller, genetically and reproductively isolated, less capable of persisting, and less resilient 

to disturbances, including aforementioned harms relating to tailwater and reservoir conditions. 

In these and other ways, the proposed project, if built, would destroy and adversely modify 27.6 

contiguous miles critical habitat downstream of the proposed dam, and 10.9 miles upstream of the dam, 

where reservoir would replace river and displace loach minnow.  Further, propagation of non-native fish 

in the proposed reservoir, and escapement of those fish upstream would adversely modify additional 

miles of critical habitat.  These changes would be catastrophic for remaining populations of the federally 

endangered loach minnow in the San Francisco River, and would undermine its survival and recovery. 

Because the project would destroy or adversely modify significant amounts of designated critical 

habitat for five federally threatened or endangered species, and because this would in turn harm the 

survival and recovery of those species’ San Francisco River populations, the Commission cannot license 

the projects without jeopardizing those species and violating the Endangered Species Act.   The 

Commission should avoid that outcome now and deny the preliminary permit application. 

C. The Commission Should Deny the Application Because the Proposed Project, by 

Industrializing Wilderness Study Areas, Inventoried Roadless Areas, and River Reaches 

Eligible for Inclusion in the National Wild and Scenic River System, Would be 

Incompatible with National Forest Management Objectives. 

 

The Commission should deny the preliminary permit application because laws and policies 

governing national forest management preclude construction and operation of the project in Wilderness 

Study Areas, Inventoried Roadless Areas, and river reaches eligible for inclusion in the National Wild 

and Scenic River System. 

The proposed project would directly impact 757 acres of the Lower San Francisco Wilderness 

Study Area (1,639 with a 100 meter buffer), 989 acres of Inventoried Roadless Area (2,139 acres with a 
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100 meter buffer) and 170 acres of National Forest Acreage not including the acreage of Wilderness 

Study Area and Inventoried Roadless Area (356 acres with a 100 meter buffer).  The proposed project 

would also directly impact portions of the San Francisco River eligible for inclusion in the National 

Wild and Scenic River System. 

 Public Law 96-550 (New Mexico Wilderness Act 1980) designated the Lower San Francisco 

Wilderness Study Areas as having wilderness characteristics worthy of consideration by Congress for 

wilderness designation.  Until such time that Congress acts on this recommendation, the Land and 

Resource Management Plan for the Gila National Forest requires that the Lower San Francisco 

Wilderness Study Area be managed to maintain existing wilderness character.  Land and Resource 

Management Plan for the Gila National Forest at 6.  The proposed project would be inconsistent with 

that character and is barred by the governing resource management plan.   

Inventoried Roadless Areas (IRAs) were authorized by the 2001 Roadless Area Conservation 

Rule, 36 C.F.R. Part 294.  The Roadless Area Conservation Final Rule prohibits road construction, 

reconstruction, and timber harvest, except under certain circumstances, in Inventoried Roadless Areas 

because they have the greatest likelihood of altering and fragmenting landscapes, resulting in immediate 

long-term loss of roadless area values.  The management emphasis for Inventoried Roadless Areas on 

the Apache-Sitgreaves National Forest “is to retain the natural appearing character of these areas.” 

 Management activities occur “for ecological restoration because of natural ecological events or 

previous management actions.  Management activities may include restoration of ecological conditions 

or habitat components, soil stabilization, wildland fire, hazardous fuels reduction, and invasive species 

reduction.”  Land and Resource Management Plan for the Apache-Sitgreaves National Forest at 122.  

 By industrializing inventoried roadless area, the proposed project would be inconsistent with the 

governing resource management plan and the 2001 Roadless Area Conservation Rule. 
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Eligible rivers are managed on the Apache-Sitgreaves and Gila National Forests “to retain their 

status until a suitability determination has been made whether to recommend their inclusion in the 

National Wild and Scenic Rivers System.”  This means that “each eligible river’s free-flowing 

condition, outstandingly remarkable values, and classification shall be sustained until further study is 

conducted” and “until congressional action is completed.”  Apache-Sitgreaves LRMP at 83, 84. 

D. The Commission Should Deny the Application Because the Project Would be Infeasible 

Considering the San Francisco’s High Sediment Load, Which Could Overwhelm the 

Capacity of San Francisco Reservoir.  

 

The San Francisco River is notable for the magnitude of its floods.  These floods mobilize the 

stream bed and convey enormous amounts of sediment in suspension and as bed load.  Climate change 

is projected to increase storm and runoff intensities, which will lead to a disproportionately large 

increase in erosion and in San Francisco River sediment transport and reservoir sedimentation volumes. 

The Application fails to address the impact high sediment loads in the San Francisco River 

would have on the feasibility of the proposed project.  By obstructing and slowing river flows, the 

proposed dam and reservoir would cause deposition of the San Francisco River’s suspended sediment at 

the upstream margin and within the reservoir.  The volumes of sediment transported downstream are 

large compared to the proposed reservoir volume, which would be rapidly filled with sediment, leading 

to a short project operating lifetime.  In fact, sediment deposition would eventually displace reservoir 

storage capacity and cause habitat inundation upstream of the reservoir.  Removal of sediment by 

dredge would be difficult or infeasible, would pose high operating costs, and would further destroy or 

adversely modify occupied habitat and critical habitat for federally endangered species.   

Although applicants’ failure to consider obvious sedimentation effects warrants FERC’s 

rejection of the Application, that failure also exemplifies the incompleteness that plagues the application 

generally. 
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E. Alternatively, the Commission Should Require PHS To Conduct Additional Studies on the 

Proposed Project and Allow Stakeholders to Participate in Study Development. 

 

The scope of the proposed studies is inadequate to provide needed information for National 

Environmental Policy Act (NEPA) review of the proposed PHS Project or Endangered Species Act 

(ESA) compliance as well as for compliance with other laws; additional studies are needed.  If the 

preliminary permit is granted, the Commenters request that they and all other parties and stakeholders 

be allowed to actively participate in the design and review of all studies. 

1. The scope of the proposed studies is inadequate.  

 

The studies the Applicant proposed to initiate include only: 

 

1) Engineering feasibility and economic studies – to confirm the feasibility of the project. 

2) Water supply studies – to confirm water is available to fill the reservoir and to maintain the 

water lost thru evaporation. 

3) Geotechnical studies – to confirm the geology and sub-surface conditions at the upper 

reservoir, lower reservoir, and powerhouse. 

4) Environmental studies – to identify if any rare, endangered, or threatened species are affected 

by the project implementation. 

5) Cultural and tribal studies – to confirm if the project would impact cultural or tribal resources. 

 

Application at 10.  

 

These extremely general categories are inadequate to show that the studies will address all 

relevant issues.  For example, regarding “engineering feasibility” the studies must also include the dam 

failure risk due to flooding on the San Francisco at various time frames.  A flood like the one in 1983, at 

90,000 CFS,
6
 would quickly fill and overwhelm the instream proposed dam and reservoir without a 

bypass.  Studies are needed to show how the proposed PHS Project design would react in similar, highly 

likely, flood conditions as well as in other flood conditions.   

 

                                                           
6
 See https://pubs.usgs.gov/wri/1985/4225b/report.pdf . 

https://pubs.usgs.gov/wri/1985/4225b/report.pdf
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The “water supply studies” need to do more than confirm that water is “available” to fill the 

reservoirs and replenish water lost to evaporation: the studies must also consider seepage losses from the 

upper and lower reservoirs, with resultant reductions in downstream flows.  In addition, the water 

supply studies must consider all water rights holders’ interests as well as instream beneficial uses for 

fish and other aquatic resources, recreation, and other uses.  

The “environmental studies” need to address “rare, endangered and threatened species” 

including flooding and dewatering impacts and changes to flows within the San Francisco River and 

impacts of all of the proposed PHS Project upland facilities on species and habitats as well.  Further, the 

environmental studies must address impacts to other plant and wildlife communities, soils, air and water 

quality, cultural resources, human health and safety, economic impacts to local communities and other 

impacts.  

The studies must consider upstream reservoir pool impacts from the proposed dam on the San 

Francisco River to the end of the lower reservoir.  The studies must also consider any impacts upstream 

of the lower reservoirs due to siltation as the San Francisco enters the lower reservoirs.  Similarly, 

studies must be done on the impacts of the reservoir pool from the upper reservoir dam.   

As another example, because the proposed PHS Project would be a net user of energy and some 

of that energy would likely be generated by fossil fuels, the greenhouse gas generation attributable to the 

proposed PHS Project and impacts of those GHGs must be disclosed and addressed in the 

environmental review regarding air quality.   

Each of the environmental studies also needs to include direct, indirect, and growth inducing 

impacts from increased access roads and other infrastructure that would occur and impact each of the 

environmental resources in the area.  
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 The cultural studies will also have to be extensive.  The area of the proposed project was used 

by many ancient cultures.  As a result, current Indian tribes have a potential cultural connection to the 

site.  The pueblos of Hopi, Zuni, and Acoma should be consulted to determine if they have cultural sites 

and/or other connections to the area.  In addition, the following Apache tribes also need to be consulted: 

San Carlos, White Mountain, Ft. Sill, and Mescalero.   

2. Additional studies are needed. 

 In addition to the studies identified in the Application, the following additional studies should be 

conducted:  

a. Sediment Transport Study.  

 The Commission should require a sediment transport study for the proposed Project related to 

the bypass tunnel.  The study should look at sediment passage under normal spring runoff and sediment 

passage under a variety of flood conditions.  The study must address scenarios in which the bypass 

tunnel is free of sediment and debris and the effects if it were blocked partially or wholly by sediment 

and/or debris.  The study must also address scour and erosion of the riverbed and banks at the end of 

bypass tunnel from normal runoff and under a variety of flood conditions.   

b. Dewatering Study. 

The proposal includes dewatering a portion of the San Francisco River below the dam during 

construction, which could last many years, and dewatering would apparently continue during dam 

operations as well.
7
  A study must be conducted regarding impacts to the river habitat for federally 

threatened, endangered, candidate, and special status species, to the river bed itself, springs, and 

underground flows as well as to recreation and other resources of this area from the dewatering looking 

                                                           
7
 Exhibit 3-1 includes the following caption: “30 foot dia[meter] bypass tunnel for dewatering with 

cofferdams during construction and for high flows during operations.” 
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at various time frames.   

c. Helicopter Access for Studies May Have Impacts that Must Be Addressed and 

Limited to Protect Resources.  

 

 The Application states: “No new roads will be built to conduct any of the proposed studies - 

access to the lower reservoir for studies will be by helicopter.”  Application at 10   Because helicopter 

access itself may impact many of the resources in this area including recreation, cultural, species and 

habitats due to noise, vibration, risk of spills and accidents, and surface disturbance at landing sites, 

such access should be studied by the Commission under NEPA before it is undertaken as part of the 

preliminary permit.  Permits for access from the local jurisdiction may also be needed.   

d. Geotechnical Studies May Have Impacts that Adversely Affect the Environment.  

The Application states: “Geotechnical studies at the dams, reservoirs, and tunnel locations will 

be conducted by borehole drilling samples and test pits.  Measures will be taken to avoid or minimize 

disturbance at the drilling locations, and test pits will be backfilled to return the site as much as possible 

to natural.”  Application at 10.  More information is needed regarding the size of the boreholes and test 

pits, the equipment needed to undertake these studies.  The environmental impacts of the geotechnical 

studies themselves may be significant and require NEPA before they are undertaken.  

e. Dispatch Impacts Study.  

A dispatch impacts study would analyze the likely marginal sources of generation that would be 

used to provide pumping energy for the proposed PHS Project, and the likely marginal sources of 

generation that would be displaced when the project was generating electricity.  

The purpose of this study would be to quantify the extent to which the proposed PHS Project 

would increase or decrease emissions of greenhouse gases and other pollutants.  Although a potential 

environmental benefit of the proposed PHS Project could be displacement of emissions from natural 
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gas-fired generation that is the primary marginal source of generation for the Western U.S. grid during 

high-load hours, this potential benefit could be offset by the environmental cost of the projects including 

both construction impacts and emissions from the generation used to supply pumping energy.  There 

would certainly be emissions increases in some locations, even if there are decreases in others.  The net 

effect of these partially offsetting impacts is likely to be an increase in emissions, which needs to be 

studied and quantified for NEPA compliance.  

Even if some of the marginal sources of pumping energy are similar in terms of emissions, the 

fact that more than one kwh of pumping energy is required for each kwh of project generation means 

that the emissions associated with pumping energy would be greater than any saved emissions from 

project generation.  If the marginal sources of pumping energy include off-peak coal generation, but the 

marginal generation displaced by project generation is on-peak natural gas generation, then the net 

emissions could be strongly negative in quantity.  In addition, it is likely that the sources of pumping 

energy and the generation displaced by project generation would be in geographically distinct locations, 

further increasing local project environmental impacts in the areas supplying the pumping energy.  

The goal of the dispatch impacts study would be to quantify the amount and location of 

emissions changes due to operation of the proposed project, so that the Commission’s NEPA analysis 

can properly account for the emissions impacts of the project.  

This study should use a Western Electricity Coordinating Council (WECC)-wide hourly annual 

dispatch model, run with and without the proposed PHS Project included, to identify changes in the 

location and quantity of annual generation attributable to the project.  The output of that model, showing 

generation changes in Mwh terms, would then be coupled to known power plant-specific emissions 

factors (from EPA data) to calculate the emissions changes for CO2, NOx, SO2, and particulates 

attributable to the proposed PSP.  
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The Bonneville Power Authority (BPA) modelled emission changes throughout the WECC as 

part of its NEPA analysis of changed electricity marketing as long ago as 1988.
8
   NRDC modelled 

emission changes throughout the WECC as part of its analysis of potential closure of large hydroelectric 

generators on the BPA system.
9
  More recently, Energy + Environmental Economics (E3) analyzed CO2 

emissions impacts of integrating the PacifiCorp and CAISO systems, albeit without using dispatch 

modelling,
10

 and the CAISO used dispatch modeling of the Western U.S. grid to analyze regional 

impacts include emissions from grid regionalization.
11

  More generally, dispatch modeling of the WECC 

to quantify the locations and amounts of generation changes due to changes in the grid has been 

conducted extensively by both electric utilities and developers, as well as their regulators.  

Such a study would benefit the public by determining the location and magnitude of the 

emissions impacts of the proposed PSP and documenting its net greenhouse gas and other emissions.  

f. Economic Viability Study.  

An economic viability study is needed to address whether and why any additional pump storage 

would be prudent or needed when existing pump storage projects are not currently fully utilized.  For 

example, there are two pumped storage hydroelectric projects larger than 1,000 Mw, each operating in 

California that are in relative proximity to the high demand/load centers and renewable generation.  

These are PG&E’s Helms Project in Fresno County in the Sierra Nevada and the Castaic power plant in 

                                                           
8
 See BPA, 4/88, Intertie Development and Use FEIS, DOE/EIS-0125-F. 

9
 NRDC, Going With the Flow: Replacing Energy from Four Snake River Dams, April 2000, by David 

Marcus and Karen Garrison. (Executive Summary available at http://www.bluefish.org/goingwth.htm)   
10

 E3, October 2015, Regional Coordination in the West: Benefits of PacifiCorp and California ISO 

Integration, Technical Appendix, pp. 39-42.  
11

 See http://www.caiso.com/Documents/Presentation-SB350RatepayerImpactsAnalysis-

BrattleGroup.pdf#search=SB350, pp. 9-10. Note particularly the last bullet item on p. 9: "Simulations 

will also yield emissions (GHG, NOx, SOx) for environmental analysis." 

http://www.bluefish.org/goingwth.htm
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northern Los Angeles County operated by the Los Angeles Department of Water and Power (LADWP) 

in cooperation with the California Department of Water Resources.   

The Helms Project was specifically built as a pumped storage project and includes the 123,000 

acre-foot Courtright Reservoir and the 129,000 acre-foot Wishon Reservoir, with an installed capacity 

of 1,212 MW.
12

  With a nominal installed capacity of more than 1,500 MW, the Castaic project uses the 

State Water Project’s Pyramid Reservoir and Castaic Reservoir to generate hydroelectricity via pumped 

storage, but the primary purpose of the reservoirs is to store water from the State Water Project for 

export to southern California cities.
13

  

Both the Helms and Castaic projects were designed primarily to generate electricity during 

periods of high demand (summer afternoons in particular) and to pump water back into the upper 

reservoirs at night when electricity demand and costs were low.  During California’s energy crisis of 

2000-2001, the Helms project was unable to operate because of the round-the-clock demand and high 

electricity costs caused by the crisis.
14

 

The cost of construction of the Helms project ballooned from an initial estimate of $200 million 

to $600 million.
15

  More recently, the increase in electric demand in Central California has consumed 

transmission capacity prompting PG&E to plan to construct a new 150 mile-long 500 kV transmission 

line to restore the flexibility of Helms operations.
16

 

The CAISO has repeatedly studied the economics of adding new pumped storage capacity to 

serve California loads, and has repeatedly found negative economic impacts.  For example, a 2017 

                                                           
12

 https://en.wikipedia.org/wiki/Helms_Pumped_Storage_Plant . 
13

 https://en.wikipedia.org/wiki/Castaic_Power_Plant .  
14

 https://www.latimes.com/archives/la-xpm-2001-jan-24-mn-16302-story.html . 
15

 http://large.stanford.edu/courses/2014/ph240/galvan-lopez2/ . 
16

 https://www.nwcouncil.org/sites/default/files/ManhoYeung_1.pdf . 

https://en.wikipedia.org/wiki/Helms_Pumped_Storage_Plant
https://en.wikipedia.org/wiki/Castaic_Power_Plant
https://www.latimes.com/archives/la-xpm-2001-jan-24-mn-16302-story.html
http://large.stanford.edu/courses/2014/ph240/galvan-lopez2/
https://www.nwcouncil.org/sites/default/files/ManhoYeung_1.pdf
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update to earlier studies found that a 1,400 Mw pumped storage project would have revenue 

requirements well in excess of its benefits under numerous different planning assumptions.
17

  

To avoid waste of economic resources, the applicant needs to do an economic study analogous to 

that done for the CAISO, but with costs and benefits specific to the proposed PHS Project individually 

and together. 

g. Interconnection Study.  

 Presumably the applicants believe there would be available capacity on the electrical grid to 

accommodate its generated power.  However, recent information suggests that there is likely to be no 

capacity available.  

According to the Southline Transmission Line Project FEIS, “[e]xisting transmission capacity in 

southern New Mexico and southern Arizona is presently almost fully utilized and congested.”
18

  The 

FEIS elaborates: “The electrical grid across southern New Mexico, southeast Arizona, and west Texas 

faces challenges from severe demand spikes resulting from large temperature swings—especially during 

hot summer months.  Because loads on power lines are constantly changing and utilities need to reserve 

capacity to meet required levels of reliability, the congested state of the electrical grid exacerbates the 

difficulties of local utilities to provide reliable service, even when increased electrical load can be 

                                                           
17

 CAISO, Economic Planning-Production cost model development, 2017-2018, pages 51-116 

(available at http://www.caiso.com/Documents/Day2_ISO-Presentation_2017-

2018TransmissionPlanningProcess_PreliminaryReliabilityResults.pdf#search=pumped%20storage, 

pdf).  Those pages consist of a 66 page presentation entitled: Bulk Energy Storage Resource Case 

Study-Update to the 2016-2017 Transmission Plan Studies, Shucheng Liu, Principal, Market 

Development, 2017-2018 Transmission Planning Process Stakeholder Meeting, September 21, 2017.  

The charts on pp. 23, 38, 47, 56, and 65 each show, for different planning assumptions, that the revenue 

requirements for a new pumped storage plant (in green) would exceed the revenues and values that such 

a plant could produce. 
18

 Southline Transmission Line Project Final Environmental Impact Statement, October 2015, Section 

1.3.2, available at https://eplanning.blm.gov/epl-front-

office/projects/nepa/83613/112786/137921/SLT_Final_EIS_Volume_1.pdf  
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anticipated.  The poor physical condition of certain components of the transmission grid, coupled with 

this current state of congestion, makes the entire system itself vulnerable to cascading outages and 

potential regional blackouts.”  FEIS at Section 1.3.2.   

Thus, a study needs to be conducted to determine whether the electrical grid would have 

capacity for any power the propped project might generate.   

VI. CONCLUSION  

WHEREFORE, the Commenters request that the Commission deny the application by Pumped 

Hydro Storage LLC for a preliminary permit for its proposed pumped storage project on the San 

Francisco River. 
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