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Dear Ms. Townsend::
I write on beh
half of the City
C and Counnty of San Francisco
F
(“C
CCSF”) and its Public
Utilities Commission
C
n (“SFPUC”)1 to addresss the draft Suubstitute Envvironmental Document
(“SED”) prepared forr the potentiial changes to
t the water quality
q
contrrol plan for the
t San
Bay-Delta Pllan”) and, in particular, the
t
Franciscoo Bay-Sacraament/San Jooaquin Deltaa Estuary (“B
proposedd revised San
n Joaquin Riiver (“SJR”) flow objectives which apply
a
to the Tuolumne River.
R
Most releevant to the SFPUC are the draft SED Chapters 5 and 13, whhich attemptt to analyze the
t
environm
mental impaccts of the prooposed actionn on water supply
s
and seervice providders, and
Appendixx H, which attempts
a
to analyze
a
the environment
e
tal impacts of
o replacement water suppplies
and infraastructure. Accordingly,
A
this commeent letter focuuses on thesse portions of the draft SED.
The SFPU
UC appreciaates this opportunity to comment
c
on the draft SE
ED.2
A explained in more detail below, thhe draft SED
As
D fails to satiisfy the Califfornia
Environm
mental Qualiity Act’s (“C
CEQA”) manndate to anallyze the whoole of a projeect and to
provide an
a accurate and
a stable prroject descripption, and thherefore, it contains an innadequate
environm
mental analyssis in violation of CEQA
A. The projeect descriptioon and envirronmental seetting
are incom
mplete, inadeequate and misleading
m
because the draft
d
SED im
mproperly annd inaccurateely
limits thee scope of an
nalysis of thee Tuolumne River to thee area below the Don Peddro Project3, and
excludes the SFPUC’s upstream facilities and service areea. In additiion, the draftt SED assum
mes,
without supporting
s
ev
vidence, thaat the proposed action wiill not affect or modify thhe SFPUC’ss
1

The Public Utilities Com
mmission is the department of
o the City and County of Sann Francisco ressponsible for
managing and operating the
t City's wateer, clean water and power utillities.
2
CCSF alsso made a presentation to the SWRCB on thhe adequacy off the SED at itss March 21, 20013 public hearring.
CCSF's PoowerPoint is en
nclosed as Attachment A
3
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a
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p
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to "Don Peedro" in 1973.
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operations. These deficiencies preclude an adequate analysis of environmental impacts and
compliance measures. In addition, the proposed program of implementation does not satisfy the
requirements of the Water Code and does not allow analysis of the full scope of the
environmental impacts of the proposed action.
Detailed Comments on Draft SED and Proposed Bay-Delta Plan Amendment
I.

The SFPUC’s Water Infrastructure and Operations on the Tuolumne River

The SFPUC operates numerous water supply and hydroelectric facilities in the Tuolumne
River watershed upstream of the Don Pedro Project, including O’Shaughnessy Dam and Hetch
Hetchy Reservoir, Eleanor Dam and Lake Eleanor, Cherry Valley Dam and Lake Lloyd, and
associated tunnels, pipes, powerhouses and smaller reservoirs ("the Hetch Hetchy Project").
Water in Hetch Hetchy Reservoir, Lake Eleanor, and Lake Lloyd is used to meet instream flow
requirements, the Districts' water entitlements, and to provide hydropower for San Francisco's
municipal load, the District's municipal and agricultural pumping loads, and for sale to public
entities. Except in emergencies, Hetch Hetchy Reservoir is the only SFPUC Tuolumne River
facility supplying water to the Regional Water System, providing on average 85% of deliveries
to San Francisco and other Bay Area cities. The U.S. Environmental Protection Agency and the
California Department of Health Services have approved the use of Hetch Hetchy Reservoir
water without requiring filtration at a treatment plant. In the event emergencies necessitate water
from Lake Eleanor or Lake Lloyd be diverted into the Regional Water System for delivery to the
Bay Area, filtration of all water delivered from the Hetch Hetchy Project is required.
The SFPUC provides retail water delivery service within the CCSF and to the 26 member
agencies of the Bay Area Water Supply and Conservation Agency (“BAWSCA”). The SFPUC
Regional Water System serves residential, commercial, industrial and government customers in
five counties –San Francisco, Alameda, San Mateo, Santa Clara, and Tuolumne. The SFPUC
also has a water bank account in Don Pedro Reservoir under the Fourth Agreement, by and
among the SFPUC, Modesto Irrigation District and Turlock Irrigation District (collectively, “the
Districts”).4 The water bank account is a physical solution that allows the SFPUC to satisfy its
water rights obligations to the Districts under the Raker Act and to other senior water rights
holders.5 The water bank account facilitates the SFPUC’s deliveries from the Hetch Hetchy
Project to approximately 2.6 million customers of the Regional Water System.
II.

Plan Area, Project Description and Environmental Setting

The draft SED does not include SFPUC’s Hetch Hetchy Project facilities upstream of the
Don Pedro Project and the SFPUC’s service area in the “plan area” analyzed in the draft SED.
Figure 1-2 shows the plan area, which excludes the areas on the Tuolumne above the Don Pedro
Project. Figure 2.5 shows the service areas for several water districts that divert from the three
4

The Fourth Agreement is enclosed as Attachment B.
Pursuant to the Fourth Agreement the SFPUC releases an additional 66 cubic-feet-per-second to satisfy the water
rights of the Waterford Irrigation District, which was merged with Modesto Irrigation District in 1978.

5
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eastside tributaries but excludes the SFPUC’s service areas in Tuolumne County and the Bay
Area.
A. Failure to Consider the Full Environmental Setting
CEQA requires a description of the environmental setting, which is normally the baseline
physical conditions by which a lead agency determines whether an impact is significant. (14
CCR § 15125(a).) “Knowledge of the regional setting is critical to an assessment of
environmental impacts,” and the draft SED “must permit the significant effects of the project to
be considered in the full environmental context.” (14 CCR § 15125(c).) Here, the draft SED
failed to consider the full environmental context because it did not describe the upstream
facilities of the SFPUC in adequate detail and excluded the SFPUC’s service area from
consideration. For example, the description of the environmental setting for water supply
conditions, surface hydrology conditions, and water quality conditions in Chapter 5 ignores the
upper Tuolumne River upstream of the Don Pedro Project, other than a cursory reference. This
description mentions the SFPUC’s upstream diversions but focuses on the operation of the Don
Pedro Project and other facilities downstream. (Draft SED, at p. 5-22.) In addition, the draft
SED excludes the SFPUC’s service area from the description of the environmental setting for
water supply in Chapter 5 and the environmental setting for service providers in Chapter 13;
however, the environmental setting discussion does include the Central Valley Project (“CVP”)
and State Water Project (“SWP”) exports and export service areas. (Draft SED, at pp. 5-22 – 526, 13-1.)
B. Inconsistent and Confusing Project Description
The project description should be accurate and consistent throughout the environmental
document. In fact, “[a]n accurate, stable and finite project description is the sine qua non of an
informative and legally sufficient EIR.” (County of Inyo v. City of Los Angeles (1977) 71
Cal.App.3d 185, 193.) An inconsistent project description confuses the public and commenting
agencies, drawing “a red herring across the path of public input.” (Id. at 197-198.) The draft
SED contains a confusing project description because it acknowledges that there are water
diversions and facilities upstream of the rim dams, which may affect flows draining to the
reservoirs of the rim dams, while at the same time disclaiming that the proposed action will
affect those diversions.
The draft SED concludes that the amendments to the Bay-Delta Plan “could directly
affect portions of the SJR Basin and Delta that drain into, divert from, or otherwise obtain
beneficial use (e.g. surface water supplies) from the following water bodies”, including the
“Tuolumne River from and including New Don Pedro Reservoir to the confluence of the LSJR.”
(Draft SED, at p. 1-2.) Furthermore, Chapter 2 provides a brief description of the SFPUC’s
facilities on the Tuolumne River although they are outside the plan area because the upper
Tuolumne River “is drained by the Tuolumne River.” (Draft SED p. 2-16.) “Obviously, meeting
[a flow] objective may be achieved, among other ways, by reducing the amount of water that
upstream water right holders divert from the watercourse or by increasing the amount of water
released into the watercourse.” (State Water Resources Control Board Cases (2006) 136
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Cal.App.4th 674, 701-702.) Despite this obvious logic, the draft SED concludes without
substantial evidence, and contrary to its own conclusions elsewhere, that diverters upstream of
Don Pedro Reservoir will not be affected by the revised flow objectives. This is an incorrect
assumption and leads to a flawed environmental impact analysis.
C. Incorrect Assumptions About the Project Description
An incorrect assumption about the project description can lead to failure to recognize and
analyze potentially significant impacts and to adopt mitigation measures to address them.
Downplaying the effects of a changed policy or failing to consider the ultimate consequences
that the policy would have on the physical environment is a violation of CEQA’s requirement to
analyze the whole project and to provide an analysis of the effects of the project at the earliest
possible stage in the planning process. (City of Redlands v. County of San Bernardino (2002) 96
Cal.App.4th 398, 410.)
The draft SED contains several incorrect assumptions about the project description which
result in disregarding or downplaying the effect that the proposed revised SJR flow objectives
will have on the physical environment. For example:
•

The draft SED characterizes CCSF as a contracting water district with the Districts as the
primary water rights holders and surface water diverters. (Draft SED, at p. 13-5.) This is
an inaccurate characterization. CCSF holds its own water rights to the Tuolumne River
and does not receive water under contract with the Districts. The Raker Act requires
CCSF to recognize the prior rights of the Districts and the Fourth Agreement simply
established an accounting procedure to implement the Districts' water entitlements. The
Districts hold all rights to divert and store water at the Don Pedro Project. San Francisco
has neither the means nor the right to divert water into the Hetch Hetchy Project from
Don Pedro Reservoir.

•

The draft SED describes CCSF’s storage allocation under the Fourth Agreement as a
“740-TAF water right”, although it is not a water right but rather a water bank account in
Don Pedro Reservoir that allows CCSF to satisfy the Districts' entitlement to daily natural
flow. (See Fourth Agreement, Article 7, 7(a).) In addition, the statement that SFPUC has
a right to store or a water bank credit for 740 thousand acre-feet-per-year in Don Pedro
Reservoir in incorrect. The SFPUC has the right to a maximum water bank credit of 570
TAF at any time, and has the right to an additional credit in the water bank of up to 170
TAF when and only when storage in Don Pedro Reservoir physically encroaches into
space reserved for flood control. (See Fourth Agreement, Article 5.) The United States
Army Corps of Engineers flood control manual requires the Districts to maintain 340
TAF of flood control space in the Don Pedro Project from October 7th to April 27th of the
following year, unless additional space and time are indicated by snowmelt parameters.
The SFPUC does not include the 170 TAF in its operational planning for the Regional
Water System because the additional credit occurs infrequently, is intermittent, and
cannot be carried past October 6th.
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•

The draft SED states: “The 740-TAF water right is senior to TID and MID water rights.”
(Draft SED, at p. 13-5.) This is incorrect; the Districts have senior water rights to natural
flows in the Tuolumne River, which the draft SED recognizes elsewhere, and possess
rights to all water stored in Don Pedro Reservoir. (See Draft SED, at p. 5-22; Fourth
Agreement, Article 7(g).) In any water rights proceeding to implement this water quality
objective, the rule of priority, any applicable exceptions to that rule, and the obligations
between the parties established by statute and agreement will be taken into account, and
the draft SED should not draw conclusions in its current analysis about how water rights
issues will be addressed between the SFPUC and the Districts. (El Dorado Irr. Dist. V.
State Water Resources Control Bd. (2006) 142 Cal.App.4th 937, 944.)

•

The draft SED calculates that CCSF’s share of water rights under the Fourth Agreement’s
Water Bank Account is usually greater than the aqueduct diversions, and on this basis
concludes that it will not be impacted by the revised flow objectives. (Draft SED, at pp.
5-88, 5-89, 5-90.) Even if the draft SED’s calculations and estimates were correct,
whether or not CCSF will be affected by the revised flow objectives depends on a variety
of complex and interdependent factors and not simply a comparison between the limits of
the water bank account and the SFPUC’s most recent diversion volumes. 6
III.

Flawed Environmental Impacts Analysis

An inadequate description of the environmental setting precludes the proper analysis of
project impacts. (Galante Vineyards v. Monterey Peninsula Water Management Dist. (1997) 60
Cal.App.4th 1109, 1121-1122.) “[O]nly through an accurate view of the project may the public
and interested parties and public agencies balance the proposed project's benefits against its
environmental cost, consider appropriate mitigation measures, assess the advantages of
terminating the proposal and properly weigh other alternatives.” (City of Santee v. County of San
Diego (1989) 214 Cal.App.3d 1438, 1454.) Because the project description incorrectly assumes
that the SFPUC’s operations will not be affected or modified, the draft SED fails to consider the
impacts of reduced water supply on the SFPUC, its customers and contracting agencies, the
resulting economic impacts on the Bay Area, and the environmental impacts of replacement
water supply and infrastructure.
6

“The average calculated water rights for CCSF were about 750 TAF/y, about 40 percent of the Tuolumne River
unimpaired flow of 1,853 TAF/y for the 1922–2003 period (Environmental Defense 2004). This is higher than the
average aqueduct diversion of about 290 TAF/y, so much of this water is stored in Don Pedro and eventually
transferred or spilled during flood-control releases. The current CCSF demand for water is about 290 TAF.
(Environmental Defense 2004). This CCSF diversion is therefore about 15 percent of the average unimpaired flow.”
(p. 5-22).
This cursory analysis is unfounded and confusing in no small part because using simple averages misrepresents the
situation where the SFPUC gets little or no water in extended droughts. During extended droughts the Regional
Water System demand remains the same, but water availability can be far less than demand. As noted during the
hearing, the SFPUC is heavily dependent on storage. If CCSF has a share of responsibility for the proposed action,
and the Regional Water System already experiences shortages in deliveries, then an additional downstream demand
can only exacerbate such shortages.
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A. Unsupported Conclusion that the SFPUC’s Operations Will Not Be Affected
or Modified
The conclusion that the water supply, operations and water infrastructure of CCSF will
not be affected by the proposed flow objectives is not supported by substantial evidence, and
thus violates Public Resources Code section 21168.5. “[A]rgument, speculation, unsubstantiated
opinion or narrative, evidence that is clearly inaccurate or erroneous” is not considered
substantial evidence. (Pub. Res. Code §21080(e)(1).) The draft SED offers only conclusory and
unsupported statements and inaccurate assumptions to support its conclusion that the SFPUC’s
water operations will not be affected by the proposed action.
The draft SED estimates that the upstream “CCSF diversion is… about 15 percent of the
average unimpaired flow,” and that “[i]n some dry years, very little of the Tuolumne’s
unimpaired flow belongs to CCSF, and CCSF would have to withdraw from its water bank to
meet the Raker Act entitlements.” (Draft SED, at p. 5-22.) Nonetheless, the draft SED concludes
that CCSF’s water supply operations will not be affected by the proposed flow objectives even
though the preferred alternative will require 35 percent of unimpaired flow to remain in the
stream and affect the Tuolumne River by a water supply change of close to 20 percent from
baseline. (Draft SED, at pp. 5-22, 5-85.)
Furthermore, the draft SED recognizes that, in the event revised water release
requirements in a FERC license for the Don Pedro Project adversely affect the Districts' water
rights, the Fourth Agreement provides that there will be a re-allocation of storage credits so as to
apportion such burdens on the following basis: 51.7121% to CCSF and 48.2879% to the
Districts. (Draft SED, at p. 5-54.) The draft SED also concludes that “[s]ome portion of the
increased release flows from New Don Pedro Reservoir could be shared by CCSF” and that
“[t]he water accounting for New Don Pedro Reservoir would likely be modified by the LSJR
alternatives.” (Draft SED, at pp. 5-56, 5-88.) Contrary to its other conclusions and unsupported
by substantial evidence, however, the draft SED inexplicably concludes that “the upstream CCSF
operations (storage, hydropower, and water diversion) are expected to be unchanged” and that
changing the bank account “would not likely interfere with the CCSF diversions.” (Draft SED,
at pp. 5-56, 5-88, 5-89, 5-90.)
SFPUC's analysis of the proposed action shows there would be dramatic and significant
impacts on the SFPUC's diversions from the Hetch Hetchy Project to its Regional Water System
service area and the Bay Area economy assuming – as the draft SED recognizes – that revised
water release requirements ordered by FERC could result under the Fourth Agreement in a reallocation of water bank credits so as to apportion an additional burden on CCSF of 51.7121%.7
Assuming current demands and a recurrence of the 1987-1992 drought, the SFPUC's annual
diversions from the Tuolumne River could be reduced by 111,700 AF for each of the six years of
the drought. This additional annual reduction in supply – when added to reductions in deliveries
7

In presenting potential water supply and socioeconomic effects from certain interpretations of the Raker Act and
the Fourth Agreement San Francisco does not thereby waive arguments it may have about how the Raker Act or
Fourth Agreement should or will be interpreted in future proceedings before the SWRCB or other bodies.
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of up to 20% already imposed by the SFPUC to ensure delivery of water to customers throughout
the 1987-1992 drought – results in a single year of reduction in deliveries of 42%, and five years
of reduction in deliveries of 52%. (Attachment C, CCSF Exposure to SWRCB 35 Percent
February-June Flow Requirement by Daniel B. Steiner, Consulting Engineer.)
In 2009 the SFPUC presented testimony to FERC on the economic impacts of 41% and
51% rationing within the service area of the Regional Water System.8 The area served by the
SFPUC Regional Water System is one of the largest centers of employment and economic
activity in the United States. There are over 1.6 million jobs located in the service area. Firms
located in the service area produce over $280 billion in goods and services each year.
The impacts of such levels of rationing on the Bay Area economy are staggering. The
Bay Area would experience job losses of 139,146 from Regional Water System water delivery
reductions of 41%, and 188,000 from reductions of 51%. The lost sales associated with 41%
and 51% rationing are $37 and $49 billion respectively. Further, with respect to lost consumer
and producer surplus, the potential rationing would result in significant impacts of $324 million
in the 41% rationing scenario and $471 million annually in the 51% rationing scenario. It should
be noted that the SFPUC already includes rationing of up to 20% as a policy and practice in its
water supply strategy to address shortages during droughts. (Attachment D, Answering
Testimony of David L. Sunding on Behalf of San Francisco Public Utilities Commission Before
the Federal Energy Regulatory Commission (Don Pedro Project P-2299, September 2009, and
attachments thereto.)
The draft SED similarly concludes that that CCSF is not expected to need to construct or
expand new water treatment facilities or water supply infrastructure, which is not supported by
any, let alone substantial, evidence. (Draft SED, at p. 13-33 – 13-34.) The draft SED
assumptions outlined above are flawed, not supported by substantial evidence, and conflict with
other conclusions in the draft SED. The draft SED must analyze the feasibility and cost of
developing 111,700 AF in drought water supply to replace existing supplies for the Regional
Water System, and must account for the environmental impacts associated with developing such
supplies.9
It is misleading for the draft SED to equate CCSF’s estimated average annual water
deliveries to the maximum available water account in Don Pedro Reservoir or to the average
amount of water available to CCSF. Reaching conclusions using such a comparison reveals a
lack of understanding of the operations of the SFPUC and the allocation and use of water among
Tuolumne River interests. The SFPUC’s actual operations and water bank accounting is done on
a daily basis, depending on the amount of daily natural flow in the Tuolumne River, whereas
8

The levels of rationing were the result of a joint NMFS, USFWS and CDFG proposal presented to FERC for
potential interim flow requirements for the Don Pedro Project. (INCLUDE CITE TO FERC LIBRARY)
9
For an analysis of the feasibility and impacts associated with various alternatives for developing 25,000 AFY in
new supplies for Regional Water System customers see Chapter 9 CEQA Alternatives and Chapter 13 pages 13-22
to 13-26 Water Supply Options in the Program Environmental Impact Report for the Water System Improvement
Program, October 30, 2008 (available at http://www.sf-planning.org/index.aspx?page=1829)
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service area demands occur differently during different times of year. (See Raker Act, Sect. 8(c);
Fourth Agreement, Article 7(a).)
Finally, the SED is flawed in assuming water bank accounting will be changed or
modified by the SFPUC and the Districts if the SWRCB adopts the proposed action. (pp. 5-88, 589, 5-90, and 5-56) The Fourth Agreement provides that CCSF shall not be entitled to have a
debit balance in its Water Bank Account without prior approval of the Districts and that the
Districts own and has exclusive control of the withdrawal and release of the water in Don Pedro
Reservoir. (Fourth Agreement, Article 7(e), (g).) Therefore, the SFPUC does not have complete
control over its water bank account – and certainly not the unilateral right to modify the Fourth
Agreement – and further cannot unilaterally adjust the operation of the Don Pedro Reservoir to
satisfy any release obligations resulting from the flow objectives or to avoid adverse impacts to
its ability to meet Regional Water System service area demand.
B. Failure to Analyze Reasonably Foreseeable Consequences
Project descriptions and related impact assessments should account for the reasonably
foreseeable consequences of proposed projects. (Laurel Heights Improvement Assn v. Regents of
Univ. of Cal. (1988) 47 Cal.3d 376, 396.) Future effects of a project must be included in the
environmental analysis required by CEQA when they are a reasonably foreseeable consequence
of the initial project and they will likely change the scope or nature of the initial project or its
environmental effects. (Id. at 395; See also Santiago County Water Dist. v. County of Orange
(1981) 118 Cal.App.3d 818, 829; San Joaquin Raptor/Wildlife Rescue Center v. County of
Stanislaus (1994) 27 Cal. App. 4th 713, 734 (holding that the failure to consider the expansion of
the wastewater treatment plant as part of the project under consideration resulted in an inaccurate
project description and incomplete identification and analysis of the environmental effects of the
development project).)
The draft SED is flawed because it fails to analyze the reasonably foreseeable
consequences to CCSF from the proposed revised SJR flow objectives. As described above, the
draft SED concludes that the water accounting between the Districts and the SFPUC will likely
change as a result of the revised flow objectives and that CCSF will share some portion of the
increased release flows from Don Pedro Reservoir. Therefore, it is reasonably foreseeable that
water supply from the Tuolumne River which is available to the SFPUC to divert and deliver to
its service area will be reduced. In fact, the draft SED concludes that under Alternative 3, 40%
unimpaired flow contribution from each tributary, surface water diversions on the Tuolumne
River would be reduced and could result in the construction of new or expanded water supply
infrastructure, the construction of which could result in significant environmental impacts, and
that this impact is significant and unavoidable. (Draft SED, at p. 13-2.) However, the draft SED
did not analyze any impacts of the SFPUC’s having to construct replacement water supplies or
infrastructure because of the flawed assumptions and inadequate project description discussed
above. (Draft SED, at pp. 13-33 – 13-34.)
In addition, the draft SED analyzed whether the flow objective alternatives would result
in substantial changes to San Joaquin inflows to the Delta such that decreased water supplies

CITY AND COUNTY OF SAN FRANCISCO

OFFICE OF THE CITY ATTORNEY

Comment Letter – SWRCB Bay Delta Plan SED
Page 9
March 29, 2013
would be available to service providers relying on CVP/SWP exports. The draft SED concludes
that impacts would be less than significant because under alternatives 3 and 4, flows would
increase and that under alternative 2, there would be only a slight decrease in flow from the
Stanislaus River. (Draft SED, at p. 13-38.) It is inconsistent and unreasonable for the draft SED
to analyze impacts to service providers relying on CVP/SWP exports and to ignore impacts to
service providers relying on the same water resources developed upstream of the rim dams. As
stated above, the SFPUC Regional Water System serves residential, commercial, industrial and
governmental customers across four counties in the Bay Area – San Francisco, Alameda, San
Mateo and Santa Clara. The draft SED’s failure to analyze reasonably foreseeable potential
impacts to the SFPUC and the BAWSCA member agencies and their service areas is due to an
inaccurate project description and results in an incomplete identification and analysis of the
environmental effects of the project. This failure extends to cumulative impacts as well, as the
draft SED’s analysis of cumulative impacts fails to include projects within the geographic scope
or otherwise related to the SFPUC and contracting service providers. (See Draft SED, at pp. 1344 – 13-46.) This failure extends to the draft SED’s economic analysis in Chapter 18, which
does not analyze the economic impacts to the SFPUC’s hydropower operations or to the
economy of the San Francisco Bay Area from potential future water shortages or costs associated
with developing replacement water supplies, and instead focuses on the regional effects from
changes to agricultural production and hydropower generation of other facilities. (See Draft
SED, at pp. 18-10, 18-20.)
Although the draft SED evaluated the anticipated methods of compliance, including the
anticipated replacement facilities that may be needed by service providers, in Appendix H, it did
not analyze several unique factors about the SFPUC because it assumed that the SFPUC would
not need to implement any of the methods of compliance. For example, water diverted by the
SFPUC from the Tuolumne River is provided to the SFPUC retail agency as well as 26 member
agencies spanning four counties and 2.6 million urban water customers. In addition, water
agencies in the Bay Area already have implemented many effective water conservation programs
and the feasibility of additional water conservation programs in the event of future water
shortages is uncertain.10 The SFPUC and the member agencies of BAWSCA, SFPUC’s
wholesale customers, have committed significant resources to developing alternative water
supplies to meet current water supply shortfalls and future anticipated demands. These projects
produce minimal yields (varying from 1,000 AFY to 4,000 AFY on average) and would not
produce nearly enough supply to address a 111,700 AFY drought year deficiency that could
result from the State Board’s proposal.
IV.

Implementation Plan

The proposed program of implementation described in Appendix K would require 35
percent of unimpaired flow from February to June from each of the Merced, Tuolumne and
Stanislaus Rivers on a 14-day running average, unless otherwise modified by the State Water
10

CCSF's 85.5 average gross per capita daily water usage ("gpcd") and its wholesale customers' 130.4 gpcd in 2010
were below the statewide average of 160.2 gpcd, and well below the City of Sacramento's average of 207 gpcd.
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Board through the adaptive management framework, and base flows of 1,000 cfs on a 14-day
running average at Vernalis during the February through June period. (Appendix K, p. 3.)
However, the “specific measures to achieve, monitor, and evaluate compliance with the percent
unimpaired February through June flow requirements” are not included in the program of
implementation; rather, an Implementation Workgroup will develop recommendations to be
included in an Implementation Plan to be submitted to the Executive Director of the State Water
Board for approval within 180 days of the Office of Administrative Law’s approval of this
amendment to the Bay-Delta Plan. (Appendix K, p. 4.) Furthermore, that Implementation Plan
“will then be considered in State Water Board water right proceedings, FERC licensing
proceedings, or other implementation actions to achieve the February through June flows.”
(Appendix K, p.4.)
The program of implementation does not meet the Water Code’s requirements for the
contents of such a program, which should include a description of the actions which are
necessary to achieve the objectives, including recommendations for appropriate action by any
entity, a time schedule for the actions to be taken, and a description of surveillance to determine
compliance with the objectives. (Water Code § 13242.) The proposed program of
implementation does not identify necessary actions or particular entities to take action because
the development of the Implementation Plan has been deferred. Delaying the development of
specific measures until after the completion of CEQA review is an impermissible failure to
analyze the whole project under CEQA and results in “piecemealing” the project by separating
out a future phase of the project and allowing it to be adopted without any environmental review
at a later date. (Rural Land Owners Assn v. Lodi City Council (1983) 143 Cal.App.3d 1013,
1025; Laurel Heights Improvement Assn v. Regents of Univ. of Cal. (1988) 47 Cal.3d 376, 396.)
Conclusion
The SFPUC pledges to work cooperatively with State Water Board staff and other
stakeholders to develop a more defensible SED and program of implementation. The SFPUC
urges the State Water Board to ensure that the public and other agencies are fully informed
regarding the potentially far reaching impacts of these proposed flow objectives on the water
supply of the Regional Water System and the Bay Area economy. The SFPUC appreciates this
opportunity to comment and thanks the State Water Board staff for their efforts.
Very truly yours,
DENNIS J. HERRERA
City Attorney
signed in original
Donn W. Furman
Deputy City Attorney
plus: encls.
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SFPUC Water System

• SFPUC owns and operates a regional water
system (RWS)
• Serves 2.6 million people in San Francisco, San Mateo, Alameda
Santa Clara and Tuolumne Counties
• The system currently delivers an annual average of 238 mgd
• 85% is from the Tuolumne River through Hetch Hetchy reservoir
• 15% is from the combined Alameda and Peninsula watersheds
through five reservoirs: Calaveras, San Antonio, Crystal Springs,
San Andreas and Pilarcitos
• During drought Hetch Hetchy can provide up to 93% of total water
delivered
• The Hetch Hetchy system also generates peaking capacity of
~400 MW of hydroelectric power
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SFPUC Water System

• The RWS is operated under a water first policy
• Codified in Water Code section 73504(b); the San Francisco
Charter; and the SFPUC’s Water Supply Agreement with its
wholesale customers

• The SFPUC level of service goals:
• Require no greater than 20% rationing in any one year of a
drought
• Improve use of new water sources and drought management
including use of groundwater, recycled water, conservation and
transfers

• The Water Supply Agreement contains a Water
Shortage Allocation Plan for shortages up to 20%
3

SFPUC Water Customers

Daly City
Hayward

Palo Alto
San Jose

SFPUC Service Area Demands

• San Francisco Retail Demand – FY 2010-11
demand 78 mgd
• 96% from SFPUC Regional Water System supplies
• 4% from groundwater

• Wholesale Customer Service Area – FY 2010-11
demand 220.91 mgd
•
•
•
•
•

64% from SFPUC Regional Water System supplies
12.8% from groundwater
3% from recycled water
3.4% from surface water
15.9% from other sources (State Water Project, Santa Clara
Valley Water District)
5

FY 2009/10 Gross Per Capita Use

SFPUC – Retail
SFPUC – Wholesale
Customers (weighted
average)
Statewide
(weighted
average)
City of Sacramento

85.5 gpcd

130.4 gpcd

160.2 gpcd

207 gpcd

Current SFPUC per capita use is low
compared to peers

*Source of figure: CUWA Water Supply Reliability Report; Data from 2010 UWMPs
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Water Supply Shortfalls: Drought and
Future Demand
• Drought
• Water Shortage Allocation Plan allocates water between the
Retail and Wholesale customers up to 20% shortage on the RWS
• Wholesale customers have an allocation agreement amongst
themselves
• Certain wholesale customers experience 40% shortage with a
20% shortage on the RWS
• Requires SFPUC and its wholesale customers to develop water
supplies to meet these shortages

• Future Demand
• Retail and Wholesale customers will have demand growth
• Requires the development of water supplies to meet future
demand
8

Alternative Water Supply Development
to Meet Current and Future Demand
• SFPUC Projects:
• Recycled water projects
• Other non-potable supply development in San Francisco
including graywater reuse, rainwater harvesting, stormwater
capture, and foundation drainage use
• Groundwater development in San Francisco
• Water conservation programs
• Conjunctive use project to meet dry-year needs
• Regional desalination
• Water transfers

9

Alternative Water Supply Development
to Meet Current and Future Demand
• Wholesale Customer Service Area Projects:
• Recycled water projects
• Groundwater projects
• Local capture and reuse including rainwater harvesting,
stormwater capture and graywater reuse
• Conservation programs
• Desalination projects including coastal projects, Bay water
projects and brackish groundwater desalination
• Water transfers
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Raker Act and Fourth Agreement

Hetch Hetchy Project Release
Requirements for Downstream
Water Rights
• Raker Act requires San Francisco to release water to
meet prior water rights of MID and TID whenever such
water can be beneficially used by the Districts
• San Francisco releases an additional 66 cfs to satisfy
other prior downstream water rights that are now included
in the Districts’ water entitlements
• Districts’ entitlement to their portion of natural daily flow
under the Raker Act and the Fourth Agreement is
measured at La Grange Dam
• Hetch Hetchy Project Release requirement is:
• 2416 cfs or natural flow, whichever is less; or
• 4066 cfs or natural flow, whichever is less, for 60
days from April 15 to June 13

Annual Tuolumne River Runoff Available to the SFPUC
During the 1987 - 1992 Drought
1,400,000

Tuolumne River Runoff

Annual Runoff - AF

1,200,000
1,000,000

Runoff Available to the
SFPUC
Average 151,500 AF

800,000
600,000
400,000
200,000
0

1987

1988

1989

1990

Water Year

1991

1992

Don Pedro Project

• San Francisco paid over half the construction cost for the
Don Pedro Project
• Agreements between Modesto Irrigation District , Turlock
Irrigation District, and San Francisco set the parties’
rights and obligations for Don Pedro Project
• The Districts own and exercise exclusive control and use
of all water released by San Francisco into Don Pedro
Reservoir
• The Districts hold all water rights at Don Pedro Reservoir
• San Francisco holds no water rights at Don Pedro
Reservoir

Don Pedro Water Bank
• Through the Fourth Agreement the parties established a Don
Pedro water bank account into which San Francisco may
“pre-release” water to meet the Districts’ water entitlements
• The water bank allows San Francisco to deliver water to its
customers at a time when it might otherwise have to release
water to meet the Districts’ water entitlements
• San Francisco may have a maximum water bank credit of up
to 570 TAF at any time
• San Francisco has a right to an additional credit of 170 TAF,
but only if and when Don Pedro Reservoir may encroach into
flood storage
•
Infrequent, intermittent, and cannot be carried past October 6
• San Francisco may not have a negative water bank balance
without Districts’ prior consent

Fourth Agreement Reservation Clause
for Future FERC-ordered Fish Flow
Requirements
•

Article 8: The Districts and City recognize that Districts, as licensees under
the [FERC] license for the New Don Pedro project, have certain
responsibilities regarding the water release conditions contained in said
license, and that such responsibilities may be changed pursuant to further
proceedings before the [FERC]. As to these responsibilities, as they exist
under the terms of the proposed license or as they may be changed pursuant
to further proceedings before the [FERC], Districts and City agree:

•

… (b) That at any time Districts demonstrate that their water
entitlements, as they are presently recognized by the parties, are being
adversely affected by making water releases that are made to comply
with [FERC] license requirements, and that the [FERC] has not relieved
them of such burdens, City and Districts agree that there will be a reallocation of storage credits so as to apportion such burdens on the
following basis: 51.7121% to City and 48.2879% to Districts.

Statements in the SED about
San Francisco and the Water Bank
• “San Francisco has the right to store 740 AFY in New Don
Pedro Reservoir.” (p. 2-17)
• “Some portion of the increased release flows from New Don
Pedro Reservoir could be shared by CCSF. This may require
changing the water bank account but would not likely interfere
with the CCSF diversions because its share of water rights is
usually greater than the aqueduct diversions.” (pp. 5-88, 5-89,
5-90)
• “The water accounting for New Don Pedro Reservoir would
likely be modified by the Lower San Joaquin River
alternatives, but the upstream CCSF operations (storage,
hydropower, and water diversion) are expected to be
unchanged.” (p. 5-56)

The SED Is Inadequate
• The SED mischaracterizes and misstates how the Don Pedro
Water Bank Account works
• The SED assumes that Don Pedro Water Bank accounting
under the Fourth Agreement will need to be modified in order
to implement the Lower San Joaquin River flow objectives,
but fails to analyze the effects that reduced Hetch Hetchy
Project water supplies will have in the San Francisco Bay
Area except in a cursory fashion
• In presenting potential water supply and socioeconomic
effects from certain interpretations of the Raker Act and
the Fourth Agreement San Francisco does not thereby
waive arguments it may have about how the Raker Act or
Fourth Agreement should or will be interpreted in future
proceedings.

Water Supply Impacts

CCSF Water Supply Planning and Water Delivery Reliability
• Adopted levels of service
• Drought Planning Sequence
• Forecasting and operating procedures to provide assurance water
deliveries could be sustained during drought
CCSF Water Supply
• Consists of runoff from its watersheds and other resources,
reservoir storage is important
• CCSF supply from the Tuolumne River is limited by the Raker Act
and Fourth Agreement
• The amount of runoff and storage available during drought is limited
and is less than full delivery demands and storage objectives
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Projected CCSF Water Delivery Shortages with Current Demands
• Procedures establish the level of shortages needed to balance
supplies with deliveries over the entire multi-year drought planning
sequence
• There is no water left in the CCSF system at the end of the drought
planning sequence
• At current demand, the recurrence of the 1987-1992 (6-year)
drought leads to requiring 10 percent shortages in year 2, and for
each year thereafter
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Projected CCSF Water Delivery Shortages with SED 35% Flow
Requirement
• The SED preferred alternative is assumed to be a flow requirement
defined below La Grange Dam equal to the greater of existing FERC
flow requirements or 35 percent of the Tuolumne River unimpaired
flow during February through June
• The total incremental required release (above existing FERC
requirements) below La Grange Dam is approximately 216,000 acrefeet per year which is the average over the Year 1 (1986) through
Year 6 (1992) period
• The CCSF system is assumed to provide the Districts with
approximately 52% of the incremental required release, 111,700 acrefeet per year
• CCSF distributes the incremental shortages across the entire Year 1
through Year 6 period at a constant rate
23
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CCSF Water Deliveries and Shortages
Projected Year
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Existing System Demand (MGD)
238
238
238
238
238
238
Existing System Shortage %
0
10
10
10
10
10
Existing System Delivery (MGD)
238
214
214
214
214
214
Existing System Delivery (Acre-feet/year)
266,600 239,700 239,700 239,700 239,700 239,700
Additional Reduction (Acre-feet)
111,700 111,700 111,700 111,700 111,700 111,700
Remaining Delivery (Acre-feet)
154,900 128,000 128,000 128,000 128,000 128,000
Remaining Delivery (MGD)
138
114
114
114
114
114
Remaining Delivery compared to Existing Demand (%)
58
48
48
48
48
48
Shortage after Additional Release (%)
42
52
52
52
52
52
System reaction to annual reductions in water supply assumes the 6 years of annual impact are averaged over the entire 6 year
period (111,700 acre-feet/year), and that deliveries will be reduced each year by the average annual impact.
52% of the difference between current
FERC required flows and SED 35%
flows
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Socioeconomic Impacts of Rationing
on the SFPUC Service Area

SFPUC’s role as a provider of water
• The SFPUC Regional Water System provides retail water
delivery to San Francisco and wholesale delivery to
Alameda, San Mateo and Santa Clara Counties
CCSF:
•
147,000 residential accounts
•
21,600 non-residential accounts
27 wholesale agencies:
•
1.7 million people
•
Over 30,000 C&I accounts

• Composition of demand on SFPUC supply:
60% residential
19% commercial

7% industrial
14% government and other

Importance to the Bay Area Economy

• SFPUC RWS is one of the largest centers of
employment & economic activity in the U.S.
• Service area accounts for firms with:
• Over 1.6 million jobs
• Over $280 billion in goods and services

• Due to the Bay Area’s semi-arid climate,
economic activity is dependent on imported water

Evaluation of Socio-economic Impacts

• Consumer surplus: Difference between what a
consumer is willing to pay and what is actually
paid
• Producer surplus: Revenues in excess of levels
adequate to keep producing goods or services
• Economic responsiveness: Job and sales
response to water rationing

Economic Model

• Comprehensive accounting. Model all
recipients of SFPUC RWS (CCSF, 24 cities & 2
private utilities)
• Sectorial demands. Model reflects demand in
the residential, commercial, industrial and
institutional sectors
• Shortage allocation. For each customer class,
ration water across sectors to minimize losses

Statistical Analysis of Demand

• Residential sector:
• Accounts for 60% of water use in the SFPUC RWS.
• Experiences the highest levels of rationing

• Estimate a detailed demand relationship for
residential water use in the RWS
• Models demand response to price, income, climate, residential
density, and local demand factors

Summary of Welfare Impacts

Annual welfare losses under various shortage levels:
% Shortage

Loss

Potential Implication

$53,000,000

Eliminate outdoor household water-use, and
curtail indoor household water-use.

20

$119,000,000

Daily showers and other basic household uses
significantly reduced or eliminated.

41

$324,000,000

Survival threatened in some locations; migration
required. Significant cuts to C&I sector.

51

$471,000,000

Human survival threshold surpassed without
dramatic cuts in C&I sector.

10

Summary of Economic Impacts

Annual job & sales losses under various shortage levels:

% Shortage

Employment

Sales (billions)

10

3,922

$1.8

20

6,562

$3.1

41

139,146

$37

51

188,000

$49

D A N I E L B. S T E I N E R
CONSULTING ENGINEER

MEMORANDUM

TO:

Donn Furman

FROM:

Daniel B. Steiner

SUBJECT:

CCSF Exposure to SWRCB 35 Percent February‐June Flow Requirement

DATE:

March 15, 2013

I have reviewed the State Water Resources Control Board (SWRCB) Substitute Environmental Document
(SED), December 2012, regarding potential changes to the Water Quality Control Plan for the San
Francisco Bay‐Sacramento/San Joaquin Delta Estuary. In broad terms, the SED identifies a preferred
alternative that requires 35 percent of the unimpaired flow of the Tuolumne River be provided to the
lower Tuolumne River during February through June. The purpose of this memorandum is to describe
the potential effect of that requirement upon CCSF’s water supply.
To illustrate the potential water supply effect of alternative flow requirements for the Tuolumne River I
utilized a mathematical mass balance approach to evaluate the effect of assuming partial CCSF
responsibility for an increase in lower Tuolumne River flow requirements. The analysis was performed
for a recurrence of the 1987‐1992 drought and provides insight as to the effect to yield that could occur
during CCSF’s design drought. The method of analysis results in showing that for each acre‐foot of CCSF
flow responsibility during the design drought, CCSF water deliveries will be reduced by approximately an
equal amount.
The SED preferred alternative and method of implementation are sketchy, and at times flawed and non‐
sensible. Problems and ambiguities of the alternative concern the assumed point of “requirement” (at
Modesto), methods of projecting operations (water diversion demands and reservoir operations) and
the requirement itself which was illustrated as replacing regulatory requirements that currently exist
with the preferred alternative. The alternative requirement may at times be less than existing
requirements. Although the SED analysis results in the intuitive conclusion that more water to the river
will cause less water diverted, the magnitude and sequencing of the impact is badly portrayed by the
SED analysis. The SED does not address or analyze any impact that may occur to CCSF. To provide more
meaningful results I have adapted the general objectives of the SED preferred alternative into modeling
that is more consistent with the operations and hydrology of the Tuolumne River.
The limited period of analysis (1987‐1992) and mass balance method requires very little information to
compute and illustrate the potential water supply effect upon CCSF water deliveries. Table 1 illustrates
the computations and results of assuming partial CCSF responsibility for the SED preferred alternative.
The top half of Table 1 shows the water demand and delivery under a current CCSF water delivery
demand and system setting. In this system setting the annual water delivery demand is 238 MGD and
several components of the WSIP have been assumed to be operational. The existing setting also
assumes the Modesto Irrigation District and Turlock Irrigation District (collectively referred to as the
Districts) provide compliance to the current FERC flow requirements. With a CCSF delivery demand of
238 MGD during the design drought under this existing configuration, system‐wide shortages would be
reduced by 10 percent during Year 2. If runoff conditions were to continue as portrayed by design
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drought hydrology, system‐wide shortages would continue at 10 percent for the next 5 years, Year 2
through Year 6. “Existing System Delivery” identifies the projected annual delivery by year that would
occur during the design drought after shortages have been applied.
Table 1. Effect of Proposed Incremental Water Releases on CCSF Water Delivery Shortages.
CCSF Water Deliveries and Shortages
Projected Year
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Existing System Demand (MGD)
238
238
238
238
238
238
Existing System Shortage %
0
10
10
10
10
10
Existing System Delivery (MGD)
238
214
214
214
214
214
Existing System Delivery (Acre‐feet/year)
266,600 239,700 239,700 239,700 239,700 239,700
Additional Reduction (Acre‐feet)
111,700 111,700 111,700 111,700 111,700 111,700
Remaining Delivery (Acre‐feet)
154,900 128,000 128,000 128,000 128,000 128,000
Remaining Delivery (MGD)
138
114
114
114
114
114
Remainding Delivery compared to Existing Demand (%)
58
48
48
48
48
48
Shortage after Additional Release (%)
42
52
52
52
52
52
System reaction to annual reductions in water supply assumes the 6 years of annual impact are averaged over the entire 6 year
period (111,700 acre‐feet/year), and that deliveries will be reduced each year by the average annual impact.

The bottom half of Table 1 shows anticipated shortages that could be anticipated if partial CCSF
responsibility is assumed for the incremental flows required by the SED preferred alternative.
Assumptions for this setting include:
• The SED preferred alternative is assumed to be a flow requirement defined below La Grange
Dam equal to the greater of existing FERC flow requirements or 35 percent of the Tuolumne
River unimpaired flow during February through June.
• The total incremental required release (above existing FERC requirements) below La Grange
Dam is approximately 216,000 acre‐feet per year which is the average over the Year 1 (1986)
through Year 6 (1992) period.
• The CCSF system is assumed to provide the Districts with approximately 52% of the incremental
required release, 111,700 acre‐feet per year.
• CCSF distributes the incremental shortages across the entire Year 1 through Year 6 period at a
constant rate.
Based on these assumptions approximately 112,000 acre‐feet per year would be provided to the
Districts each year and be removed from the CCSF water supply. That reduction in supply would reduce
the amount of water CCSF could delivery to its customers by an additional 42 percentage points. During
Year 1 this means that water supply available for delivery would be 42 percent less than demand, rather
than the no shortage currently projected under the existing flow requirements at La Grange. For Year 2
through Year 6, the water supply available for delivery would be 52 percent less than demand, rather
than the 10 percent currently projected.
For reference purposes, the following additional tables are provided:
Table 2. 1987‐1992 Time Series
o
o
o
o

SED Preferred Alternative Requirement (Greater Existing FERC or 35% UF during Feb‐Jun)
Existing FERC Requirement
Difference in Requirements
Potential CCSF Responsibility for Additional Flow (51.7121%)
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Table 2. 1987‐1992 Time Series
SED Preferred Alternative Requirement (Greater Existing FERC or 35% UF during February‐June) Acre‐feet ‐ Below La Grange Dam
WY

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Total

1987
1988
1989
1990
1991
1992

24,397
7,736
7,736
7,736
7,736
7,736

17,851
8,926
8,926
8,926
8,926
8,926

18,447
9,223
9,223
9,223
9,223
9,223

18,447
9,223
9,223
9,223
9,223
9,223

23,730
20,492
22,300
19,696
11,115
35,337

32,908
36,839
97,441
46,573
58,131
39,578

67,096
55,373
107,603
77,364
64,081
81,193

72,195
74,092
111,662
62,870
117,219
65,727

24,498
34,727
72,877
38,893
104,680
17,835

3,074
3,074
3,074
3,074
3,074
3,074

3,074
3,074
3,074
3,074
3,074
3,074

2,975
2,975
2,975
2,975
2,975
2,975

308,693
265,755
456,115
289,627
399,459
283,903
333,925

Existing FERC Requirement Acre‐feet ‐ Below La Grange Dam
WY

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Total

1987
1988
1989
1990
1991
1992

24,397
7,736
7,736
7,736
7,736
7,736

17,851
8,926
8,926
8,926
8,926
8,926

18,447
9,223
9,223
9,223
9,223
9,223

18,447
9,223
9,223
9,223
9,223
9,223

16,661
8,331
8,331
8,331
8,331
8,331

18,447
9,223
9,223
9,223
9,223
9,223

24,481
14,649
25,991
19,362
25,870
19,995

23,806
14,589
25,222
19,008
25,109
19,601

2,975
2,975
2,975
2,975
2,975
2,975

3,074
3,074
3,074
3,074
3,074
3,074

3,074
3,074
3,074
3,074
3,074
3,074

2,975
2,975
2,975
2,975
2,975
2,975

174,636
94,000
115,975
103,131
115,740
104,357
117,973

Difference in Requirements Acre‐feet
WY

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Total

1987
1988
1989
1990
1991
1992

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

7,069
12,161
13,969
11,365
2,785
27,006

14,462
27,616
88,218
37,350
48,908
30,355

42,615
40,723
81,612
58,002
38,211
61,198

48,388
59,503
86,439
43,862
92,110
46,127

21,523
31,752
69,901
35,917
101,705
14,860

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

134,057
171,755
340,140
186,496
283,719
179,546
215,952

Potential CCSF Responsibility for Additional Flow (51.7121%) Acre‐feet
WY

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Total

1987
1988
1989
1990
1991
1992

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

3,656
6,289
7,224
5,877
1,440
13,966

7,479
14,281
45,619
19,315
25,291
15,697

22,037
21,059
42,203
29,994
19,760
31,647

25,023
30,770
44,700
22,682
47,632
23,853

11,130
16,419
36,147
18,574
52,594
7,684

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

69,324
88,818
175,893
96,441
146,717
92,847
111,673
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