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A Long View of the 2017 Oroville Dam Crisis

Ronald Stork, Friends of the River
The Oroville Dam relicensing and the 2017 spillway incident put into sharp focus the interplay of science, agency tradition and practice, legal issues, and political pressures facing agencies. The focus is all the more sharp because the incident nearly killed tens of thousands of people and caused the evacuation of 188,000 people in the Feather River Basin.

Environmental groups, including Friends of the River (FOR), and downstream counties have focused on the deficiencies of Oroville Dam since the 1997 floods that included a release of more than the objective release (ordinary maximum flood release) from Oroville Dam and a downstream levee break along the Feather River.

At the same time the post-flood operational assessments were going on, Oroville Dam was in the beginning stages of relicensing. Oroville Dam is licensed by the Federal Energy Regulatory Commission (FERC). Original licenses are for 50 years; renewed licenses run for terms of 30 to 50 years, usually depending on the magnitude of reinvestment a licensee makes at relicensing.

Operational and physical changes are the major issues in a relicensing. In the case of the Klamath River dams, the changes can be as far reaching as dam removal. Usually upgrades and operational changes are more modest.

These two worlds (physical deficiencies primarily associated with Oroville Dam flood operations and relicensing) have been quietly colliding for the last two decades, bursting into more public view with the statewide, national, and international media attention that such a spectacular incident garnered.

Friends of the River, California Sportfishing Protection Alliance, South Yuba River Citizens League, and American Whitewater have recently produced a 53-page report, “The Oroville Dam 2017 Spillway Incident And Lessons from the Feather River Basin,”
 but it lacked focus on some of the legal matters in play, so we add some of that focus here in the conclusion to this document. Nevertheless, at this writing, it may be one of the more useful reports on the incident and its implications.

Setting the stage: the 1997 flood experience.
Oroville Dam experienced its record inflow in 1997, causing operator concern that they would lose control of the reservoir (inflow equals outflow). As a result, they told the City of Oroville to prepare to evacuate and pushed dam releases past the objective release of 150,000 cfs, although within the design flow of the Feather River downstream to Marysville.
 Along a levee reach no longer considered to be capable of withstanding design flows, the river broke through and caused devastating flooding in Reclamation District 784 (between the Yuba and Bear Rivers and east of the Feather River).
 As a result of the Paterno case, the state bore much of the tort liability for damages in this historic flood deposition basin.

Oroville Reservoir is a Section 7 reservoir; it has the responsibility to comport its flood operations to a Corps of Engineers reservoir regulation manual, in this case to the Oroville and New Bullards Dam manuals.
 In reviewing the 1997 operations, the Corps managers recognized that Oroville flood operations assumed that the giant and then authorized Corps of Engineers Marysville Dam on the Yuba River was operational and in place.
 DWR had dropped out of this project in the mid 1970s during the first Jerry Brown Administration, and without a non-federal sponsor, it was not moved forward by the Corps.

However, two small but key parts of the manual prescribed (in the view of the Corps) interim operations requiring regulated flood releases over the emergency spillway (assuming a full reservoir and very high inflows); in effect, using reservoir surcharge to add to the ordinary flood reservation at Oroville Dam. In those circumstances, the lower half of 1,700-feet-long, 20-foot-tall emergency spillway would be assigned the task of making operational flood releases along with the main spillway up to 150,000 cubic feet per second (cfs). This could mean a flow of up to 130,000 cfs going over the emergency spillway at elevation 911, the half height of the emergency spillway. Emergency (emergency release diagram) releases would be made when the surcharged reservoir reached the upper half of the emergency spillway chute and “save the dam even if it breaks the levees downstream” releases become necessary.

That is a lot of water. And the emergency “spillway” was just a spillway lip and a hillside. A steep hillside.

Engagement
The Feather-Yuba River Workgroup (well, except DWR) was concerned that the havoc caused by highly erosive flows going down the hillside (taking transmission towers, transmission lines, and part of the hillside with it) would be a strong deterrent to operators’ willingness to conduct surcharge operations when necessary, thus reducing the expected floodwater-management performance of the dam.

Discussions with DWR licensing staff proved unfruitful. They did not believe that the emergency spillway would ever see reservoir water flowing over it. As a result, DWR was told to expect filings in the licensing asking for this physical deficiency to be improved.

Alice in Wonderland at FERC
FOR et al. argued that a spillway with a flood-management operational use should not be expected to cause severe, disruptive erosion under FERC’s Engineering Guidelines. They also argued that FERC’s regulations (18CFR 4.51(g)(2)) require relicensing applicants to “demonstrate that existing structures are safe and adequate to fulfill their stated functions,” something that Yuba County Water Agency’s consultants believed that DWR would have difficulty accomplishing. The FOR et al. filing also raised the  possibility of loss of reservoir crest control if the hillside experienced erosive flows. In the face of these risks, they asked that FERC require a full emergency/auxiliary spillway.

Sutter County, Levee District 1, and Yuba City supported the FOR et al. assessment and further argued that if a spillway was not constructed, surcharge storage became less likely, and that an increase in the below-emergency-spillway-lip flood reservation should be required.

DWR, supported by the State Water Contractors, opposed these requests. Over the course of the proceeding, the Department responded with a number of arguments:

∙
[I]t is neither necessary nor appropriate to address specific issues related to dam safety in the relicensing context.

∙
DWR is in full compliance with FERC’s dam safety regulations and the State of California's dam safety program, and nothing in the record supports Friends of the Rivers’ speculation regarding the potential for flood impacts in the event of dam failure.

∙
[T]he Oroville Dam, including its appurtenant facilities, has repeatedly been found safe and adequate for its intended purposes, which include emergency spillway operations.

∙
The last five years of the [the Department’s] Division of Safety of Dams' inspection reports all state: "From the known information and the visual inspection, the dam, reservoir, and the appurtenances are judged satisfactory for continued use."

∙
DWR recently reviewed the geologic conditions at the emergency spillway and concluded that the spillway is a safe and stable structure founded on solid bedrock that will not erode.

∙
The [Department’s] Project Geology Section determined that there are only one to four feet of erodible top soil in the downstream area, and that erosion would not compromise the stability of the emergency spillway. 

FERC’s Office of Energy Projects (OEP) (licensing staff) referred the matter to the San Francisco Office of FERC’s Division of Safety of Dams and Inspections. They accepted DWR’s assurances and concluded the emergency spillway was safe to use up to full no-freeboard use, 350,000 cfs, and that its use would not threaten reservoir control.

FERC OEP issued a final EIS that included no improvements to the emergency spillway on May 27, 2007. It did accept the FOR et al. characterization of the flood reservation as 750,000 acre-feet plus another 150,000 of surcharge storage. OEP characterized the sought physical improvements as dam-safety improvements and said these were the business of the Division of Safety of Dams and Inspections. It did not address the “adequate to fulfill their stated functions” issue in FERC’s relicensing regulations. Interestingly, it also agreed that there was little meaningful role for the public with its Division of Safety of Dams and Inspections since information relevant here would be behind the veil of Critical Energy Infrastructure Information.

The State Water Resources Control Board issued §401 Federal Clean Water Act Water Quality Certification on December 15, 2010. The Board did not take up the request of FOR et al. that it address water qualities problems associated with the use of a hillside to conduct surcharge operations. A National Marine Fisheries Service Biological Opinion was issued for the project on December 5, 2016. No license has yet been issued.

The Spillway Incident
When the main service spillway broke, the erodability vulnerability of the hillside to highly erosive flows considerably smaller than would be experienced by the emergency spillway a few days later was demonstrated. Uncomfortably large portions of the hillside were composed of weathered rock. Transmission lines were threatened and had to be de-energized and some removed. Eroded remnants of the hillside in the downstream channel backed water into the powerhouse and river-valve-outlet chamber, forcing these outlets off line.

With no more than 12,000 cfs flowing over the emergency spillway, backstepping erosion threatened to undermine or expose the foundation of the emergency spillway, threatening a loss of reservoir crest control. The Butte County Sheriff ordered an evacuation that would ultimately involve 188,000 people in the Feather River Basin.

The warnings of FOR et al. and Sutter County et al. had been demonstrated to be warranted.

The Department’s geology section and Division of Safety of Dams had reached erroneous conclusions about the integrity of the hillside. So had FERC’s Division of Dam Safety and Inspections.

The Reconstruction Effort
Much of DWR’s massive reconstruction effort has apparently been proceeding under control of FERC’s Division of Dam Safety and Inspections. Efforts by a larger FOR et al. to seek clarification on what parts of the project might be subject to public review and participation under FERC’s OEP have not been answered, although FERC’s OEP did begin an expedited review of an Oroville Dam powerhouse transmission-line relocation. The larger FOR et al. group intervened supporting the relocation but renewing our unanswered request for clarification and proceedings where reconstruction decisions of significance would be subject to some transparency.
 Again, there has been no response from FERC.

The major project configuration concern is the absence of any commitment from DWR to construct a complete emergency spillway nor any indication from FERC that such a decision or absence of such a decision would be subject to an OEP or Division of Dam Safety and Inspection public process.

Reviews
FERC Ordered DWR to appoint a Board of Independent Consultants to offer counsel on reconstruction efforts and to provide an analysis of the causes of the incident. This latter review has not been concluded (at this writing). Except for a notable misclassification of one communication, much of the communication between the Consultants and DWR are not available to the public as they have been decided to be Critical Energy Infrastructure Information (CEII).

The Association of State Dam Safety Officials and U.S. Society on Dams also is working with the Department and has produced a list of twenty-four candidate physical failure mechanisms for the incident. Their anticipated report may also be redacted because of CEII. They have produced a recommendation that future dam-safety inspections involve review of design and as-built information since the traditional visual inspections would not uncover the design deficiencies that are the likely cause of the Oroville Spillway Incident.

Press sources managed to find a memo produced by the Corps of Engineers to its senior management discussing a probable main spillway failure mechanism and opining that the Corps’ dam-safety inspection program would not have picked up the deficiencies at Oroville Dam.

A group from U.C. Berkeley, working without access to CEII, has produced several reports on potential failure mechanisms and more potential problems with the dam.

Reflections of Dam Safety Practice
Dam safety officials were spectacularly wrong in their assumptions about the competence of the main and emergency spillways. Inspections need to be made that review the underlying design and construction history with a much more critical eye.

Dam owners and regulators need to examine whether cost-saving concerns are given too much weight in deciding what issues to evaluate and repair/reconstruction/maintenance requirements.

Legal and Change in Law or Practice Issues
∙
Responsibility of FERC to address dam-safety issues at relicensing, as well as on an ongoing basis. It appears to be their policy that they do not, even after the spillway incident.
 There does not appear to be a legal impediment for FERC to do so, however.

∙
Responsibility of FERC to address physical works “adequa[cy] to fulfill their stated functions,” a demonstration required by FERC regulation of aspiring relicensing project owners. This was the main case presented by FOR et al., something that was not really directly addressed by FERC in its responses.

∙
Responsibility of FERC to ensure that physical works at licensed facilities comport with FERC’s Engineering Guidelines. Again, this was an issue in the FOR et al. Oroville Dam relicensing filings.

∙
Can FERC find a way to consider physical changes (whether dam safety or adequacy) that it usually considers CEII in a meaningfully transparent public licensing proceeding? Can FERC devise a Division of Safety of Dams and Inspections process that is public and transparent. This has been a consistent issue raised, without response, by FOR et al. in its post-spillway incident FERC filings and its Report.

∙
Responsibilities of FERC to involve licensees in assumption of costs to local governments for locating emergency response facilities outside of dam-failure or reservoir-loss-of-control flood zones? Responsibilities for extraordinary costs of serious dam incidents. Local Governments have raised these issues in their pre- and post-spillway incident filings before FERC.

∙
Is review of State §401 Federal Clean Water Act Water Quality certifications in state courts pre-empted by the Federal Power Act? The Appeals Court in a case brought by Butte and Plumas County asked that question. DWR and the state water contractors, the former breaking a long line of California legal positions, took the affirmative. The Counties and Friends of the River and California Sportfishing Alliance, the latter in an amicus curiae, took the position that the opposite was a matter of settled law.

∙
Forward-looking climate-change hydrology and demand scenarios in FERC or CEQA analyses. Should that be a required feature of plan development and analysis?

∙
Should FERC, Corps of Engineers, Bureau of Reclamation, and the state’s Division of Safety of Dams adopt dam inspection practices designed to examine design and construction deficiencies not now caught in dam safety reviews.

∙
Should the state’s Division of Safety of Dams be removed from the Department of Water Resources to better ensure their independence from cost-reduction pressures on the State Water Project?

∙
How much should FERC and licensees prevent the publication of appropriate portions of emergency action plans from public view? The legislature apparently recently passed language preventing the publication of emergency action plans.

∙
There will likely be considerable court activity attempting to sort out liability for damages and costs associated with the spillway incident.
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� See MBK letter for further discussion on surcharge operations. The 130,000 cfs estimate is based on a review of the stage-discharge relationships found in the Oroville Reservoir Regulation Manual).
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