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RE: Issue 4b: Rock Slough Compliance Location
Dear Ms. Irvin:
The 150 mg/L and 250 mg/L municipal and industrial (M&I) chloride objectives in
the 1995 Water Quality Control Plan for the San Francisco Bay/Sacramento-San
Joaquin Delta Estuary (1995 Plan) and State Water Resources Control Board (Water
Board) Water Rights Decision 1641 provide some protection against the intrusion of
ocean-derived salts, including bromide, for the source water quality that Contra Costa
Water District (CCWD) relies on to provide water to its customers for municipal and
industrial uses.
CCWD comments regarding Issue 4b of the SWRCB’s Periodic Review of the 1995
Plan are summarized below:
1. The Pumping Plant #1 compliance location (C-5) must remain unchanged at the
Contra Costa Canal Pumping Plant #1 to ensure water diverted by CCWD from
Rock Slough is at or better than the 150 mg/L and 250 mg/L M&I chloride
objectives. These objectives provide protection against salinity intrusion to all
M&I diversion points in the southern and central Delta, and are necessary to
ensure water quality protection at those Delta M&I diversion points, including
CCWD’s Old River intake.
2.

During periods of low diversions at Pumping Plant #1, local seepage and
drainage into Rock Slough and the Contra Costa Canal intake channel can
sometimes degrade water quality between Old River and CCWD Pumping
Plant #1. Under such conditions, the ability of the State Water Project (SWP)
and Central Valley Project (CVP) to fully control water quality at Pumping
Plant #1 is limited. When exceedances of the M&I objective at this location
have occurred in the past, CCWD, California Department of Water Resources
(DWR) and the U.S. Bureau of Reclamation (Reclamation) have each reported
to the Water Board that exceedances of the 250 mg/L M&I objective are not
attributable to the actions of the SWP and CVP because water quality in Old
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River was otherwise sufficient to meet the objective. Without exception, the Water Board
has concurred, and has not levied fines or other enforcement actions in response to the M&I
exceedances linked to low diversions at Pumping Plant #1. Examples of this correspondence
are included as Attachment B.
3. CCWD and CALFED have embarked on major remediation projects to address the sources

of drainage and seepage into Rock Slough and the Contra Costa Canal. The discharge point
of agricultural drainage from Veale Tract is being relocated into Indian Slough. This project
is expected to be completed in the summer of 2005, and will eliminate the effect of the Veale
Tract discharge on Pumping Plant #1 water quality without redirecting impacts to others.
The portion of the Contra Costa Canal most subject to seepage impacts (the unlined portion
in the vicinity of Pumping Plant #1) may be lined as early as 2007, depending upon the
availability of funding. CCWD appreciates the statements of Board members expressing
their desire to make sure that these and similar projects are not delayed.
4. When these two remediation projects are completed, they will virtually eliminate the

predominant sources of water quality degradation between Holland Tract and CCWD
Pumping Plant #1. Of course, as CCWD demands increase, the likelihood of extended
periods of low diversions at Pumping Plant #1 will be reduced for the simple reason that
CCWD will need more of the Rock Slough capacity to meet its increased service area
demands.
5. To address the near-term problem of water quality degradation in Rock Slough, CCWD

recommends that a formal method be established for determining whether compliance with
the M&I chloride objective at Pumping Plant #1 is within the control of the SWP and CVP
under certain conditions, as outlined below and in Attachment A. CCWD’s proposed
language is included below.
There is conceptual agreement between CCWD, DWR and Reclamation that until the two
remediation projects described above are completed, the SWP and CVP should not be considered
fully responsible for exceedances of the M&I chloride objectives if, during times of low
diversions from Pumping Plant #1, the electrical conductivity (EC) at Holland Tract is at or
better than specific EC targets that are consistent with the M&I chloride objectives. CCWD,
DWR and Reclamation have not reached agreement on the specific value of these equivalent EC
targets.
CCWD proposes that, if the M&I chloride objective is exceeded at a time when CCWD was
pumping below 30 cfs at Pumping Plant #1, the Water Board use Holland Tract EC data to
determine whether the exceedance was fully within the control of DWR and Reclamation.
CCWD recommends that the Holland Tract EC criteria be:
•

0.94 EC at Holland Tract for 250 mg/L chlorides at Pumping Plant #1

•

0.56 EC at Holland Tract for 150 mg/L chlorides at Pumping Plant #1
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This mechanism could be accomplished either as an implementation matter under Issue 11 or
through addition of a footnote to the existing M&I chloride objective language (Table 1 of the
May 1995 Plan). Such a footnote could read:
An exceedence of the 250 mg/L chloride objective will be considered not fully within the
control of DWR and Reclamation if the 3-day running average diversion rate at CCWD
Pumping Plant #1 is less than 30 cfs, and the daily EC at Holland Tract, measured three
days previously, was 0.94 mS/cm or less. An exceedance of the 150 mg/l chloride
objective will be considered to be not fully within the control of DWR and Reclamation
if the 3-day running average diversion rate at Pumping Plant #1 is less than 30 cfs, and
the daily EC at Holland Tract, measured three days previously, was 0.56 mS/cm or less.
CCWD would prefer that this mechanism be accomplished as an implementation matter rather
than by an amendment to the Water Quality Control Plan because of the uncertainty of the
necessary funding to complete the necessary projects discussed above. However, CCWD
believes that this proposed footnote fairly acknowledges the difficulty the SWP and CVP have in
meeting the M&I chloride objectives when Pumping Plant #1 diversions are low, while ensuring
that the water quality provided by the M&I objectives for CCWD and other Delta water users is
not degraded. It is expected, of course, that the water quality remediation projects will, upon
completion, reduce the problem these criteria address.
If you or your staff have any questions regarding these comments, please contact me at
(925) 688-8187.
Sincerely,

Richard Denton
Water Resources Manager
RAD/MM
Attachments
A: Technical Basis for Proposed Modification
B: Previous correspondence regarding exceedances to M&I chloride objectives
cc:

Chester V. Bowling (USBR)
Alf Brandt (DOI)
Cathy Crothers (DWR)
Ken Landau (CVRWQCB)
Carl Nelson (BPMNJ)
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Attachment A

Technical Basis for Proposed Modification
This attachment provides the technical basis for the proposed modification to the M&I chloride
objective. Background information on CCWD operations is also presented here to aid the
consideration of this proposal.
CCWD delivers water that is the primary source of drinking water for 500,000 people in central
and eastern Contra Costa County. CCWD depends on water diverted from Rock Slough at the
intake to the Contra Costa Canal for a major portion of its water supply. Figure 1 shows a map
of Rock Slough and the Contra Costa Canal. Pumping Plant #1, the first location where water is
lifted out of the Delta, is located at the end of the 4.2 mile unlined Contra Costa Canal.
Figure 1: Map of Rock Slough, Contra Costa Canal and Pumping Plant #1

The EC monitoring station on Old River at Holland Tract1 is also shown in Figure 1. EC
measurements have been collected daily at this station since 1964, developing a solid historical
record of water quality which can then be correlated with chloride measurements taken at
CCWD Pumping Plant #1 under a wide range of conditions. Also shown in Figure 1 is the
1

Holland Tract is station HLL on DWR’s California Data Exchange Center database. Real-time EC data
is reported from this station every hour.
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Sandmound Tide Gate, owned by Reclamation, which allows one-way tidal flow up to
approximately 30 cfs from south to north out of Rock Slough into Sandmound Slough. This
provides net circulation throughout eastern Rock Slough from Old River, and helps maintain
water quality in the absence of CCWD pumping. CCWD currently maintains the self-operating
Sandmound Slough Tide Gate under contract with Reclamation.
The Rock Slough compliance location must remain at Pumping Plant #1
The best way to ensure that water diverted by CCWD at the Contra Costa Canal at Pumping
Plant #1 is of a quality equal to or better than the 1995 Plan M&I chloride objectives is to retain
compliance with the objectives at Pumping Plant #1. Indeed, federal law2 mandates that the
compliance location be at Pumping Plant #1. P.L. 99-546 explicitly directs the Interior Secretary
to operate the Central Valley Project, in conjunction with the State Water Project, to meet the
water quality standards contained in Water Rights Decision D-1485. CCWD requests that the
compliance location not be changed from Pumping Plant #1. However, the proposal contained in
this letter is a recognition that, while the SWP and CVP must operate the Delta in a way that
meets the objective, under conditions of low diversions from Pumping Plant #1, there are
currently other factors beyond the control of the SWP and CVP that also affect water quality at
Pumping Plant #1, which could reasonably be taken into account in the implementation of the
objectives.
Continuous enforcement of the 150 mg/L and 250 mg/L chloride objectives at Pumping Plant #1,
and requiring the SWP and CVP operate the Delta consistent with those chloride objectives, will
also provide some protection against seawater intrusion for CCWD at its Old River intake, and
for the other 23 million people who drink water diverted in the Delta, and at other primarily
agricultural intakes in the south Delta. CCWD constructed the Los Vaqueros Reservoir, the Old
River intake, and associated conveyance facilities to take advantage of the typically better water
quality at Old River near Highway 4 that the objective in question helps protect.

2

Public Law 99-546, enacted October 27, 1986, 100 Stat. 3050. This Federal legislation approved the
Coordinated Operations Agreement between the Bureau of Reclamation and the Department of Water
Resources.
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Figure 2: Old River water quality is strongly correlated with, and better than,
Rock Slough water quality. Maintaining good water quality at Rock Slough
also maintains good water quality at CCWD’s Old River intake
and elsewhere in the south and central Delta
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Figure 2 presents water quality measurements collected concurrently in Rock Slough and at the
Old River intake. Above approximately 50 mg/L chloride, water quality is clearly and
consistently better at the Old River intake than it is in Rock Slough. This was a primary
motivation for the development of CCWD’s Old River intake. A similar relationship may be
demonstrated for water quality at Clifton Court or other south Delta diversion points relative to
Rock Slough.
Certain conditions lead to water quality degradation beyond the control of SWP and CVP
Some natural variation (due to tides, winds, flow variations, upstream discharges, changes in
Delta outflow, etc.) in water quality occurs between the Old River at Holland Tract monitoring
station and CCWD Pumping Plant #1, which makes water quality at Pumping Plant #1 hard to
accurately predict based on water quality at Holland Tract. To ensure conformance with the
M&I objectives, an allowance for natural variation as the water moves from Holland Tract to
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Pumping Plant #1 is required. To truly ensure equivalence with the M&I objective at Pumping
Plant #1, a water quality benchmark at Holland Tract must include room for the normal random
variation of the background conditions.
However, at times some measurable and consistent water quality degradation occurs between
Old River at Holland Tract and Pumping Plant #1. As stated by Dr. David Briggs in the periodic
review workshop on January 10, 2005, CCWD has investigated these local water quality impacts
in detail through a project funded by CALFED and DWR. DWR has also carried out its own
independent investigation. Two primary sources of degradation have been identified: local
agricultural discharge into Rock Slough from the north side of Veale Tract, and seepage into the
unlined portion of the Contra Costa Canal just upstream of Pumping Plant #1. The effect of
these impacts is most apparent when CCWD reduces diversions from Pumping Plant #1 because
the degradation continues with little or no dilution flow within the Canal or from Old River. In
such circumstances, the poor quality water simply accumulates in the Canal. Under these
conditions, it is difficult for SWP and CVP operations to fully control water quality at Pumping
Plant #1 through reservoir releases or export reductions. Provided the SWP and CVP are
meeting suitably conservative EC criterion at the Holland Tract monitoring station, a portion of
the responsibility for implementation of the Pumping Plant #1 M&I objective – and any
exceedances thereof – would need to be assigned to the parties causing the local degradation and
addressed through waste discharge requirements and cease and desist orders.
The low diversion conditions described above occurred in December 1999, October 2001 and
October 2002. In each case, SWRCB agreed with all parties that the exceedances were not
within the control of DWR or Reclamation. Correspondence describing each of these events is
attached to this letter (Attachment B).
CALFED has a project nearing completion that will eliminate the effects of the existing
Veale Tract agricultural discharge
The agricultural discharge from Veale Tract affected water quality in Rock Slough prior to
construction of the State Water Project, and even prior to completion of the Central Valley
Project export facilities. Through funding from the CALFED Bay-Delta Program, CCWD has
completed a detailed study of this issue and has recently completed design and permitting of a
project to eliminate the water quality impacts of Veale Tract discharge in the Contra Costa
Canal. The project, currently under construction, will relocate the discharge to the southeast of
Veale Tract into Indian Slough where it can be properly diluted, will not accumulate, and will
not affect other beneficial uses. The project is expected to be completed and operating by
summer 2005.
CCWD has a project under way to eliminate seepage into Contra Costa Canal near
Ironhouse Sanitary District
Seepage into the unlined portion of the Contra Costa Canal near land irrigated with treated
wastewater by the Ironhouse Sanitary District was first noticed in 1997, when the Los Vaqueros
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Project came on line and CCWD was able to temporarily stop Rock Slough diversions to carry
out much needed maintenance of the Contra Costa Canal facilities, which had been operating
continuously for almost 60 years. This was possible because CCWD’s Old River intake was
newly available to meet District demands. Now that the Los Vaqueros Reservoir Project is on
line, with current demands CCWD can now rely on water diverted from the Old River intake or
releases from Los Vaqueros Reservoir during periods of required maintenance as well to blend
with generally poorer water quality in Rock Slough.
During times of little or no Canal pumping, seepage into the Canal can cause localized increases
of salinity in the Canal near Pumping Plant #1. So long as Pumping Plant #1 is operating at
about 20-30 cubic feet per second (cfs) or greater, the seepage is diluted by the flow passing
along the Canal.
CCWD is working with the Central Valley Regional Water Quality Control Board to address this
problem, which appears to be in large part directly related to land application of wastewater with
some lesser contribution from local groundwater. CCWD has begun a project to encase this
unlined portion of the Contra Costa Canal to eliminate the effects of this seepage, with funding
contributed by CALFED, USBR, and local developers. If the current level of funding remains
available, the first phase of this project, which will eliminate the major sources of seepage into
the Canal, is expected to be completed by Summer 2007.
CCWD has reduced its diversions from Rock Slough but will continue to rely on the Rock
Slough intake to meet demand when filling Los Vaqueros Reservoir, to meet peak summer
demand, and future demand
When CCWD’s Old River intake (with its capacity of 250 cfs) became operational in 1997,
CCWD had the ability to temporarily reduce or cease its diversions from Rock Slough, both to
perform maintenance and to divert better quality water from the Old River intake. Figure 2
shows the Pumping Plant #1 diversions from Rock Slough from January 1997 through December
2004. The other sources referred to in the figure are diversions from the Old River intake and
releases from Los Vaqueros Reservoir. The data show periods when diversions from CCWD
Pumping Plant #1 were minimal or close to zero. The data also show periods after 1997 when
CCWD relied almost fully on Rock Slough to meet its customers’ demands.
Currently, during periods when CCWD is filling Los Vaqueros Reservoir from the Old River
intake, very little pumping capacity remains at the Old River intake to meet service area
demands, so the remaining demand must be met from Rock Slough at Pumping Plant #1. In the
next 30 to 50 years, CCWD’s peak summer demands are forecast to increase to approximately
twice the capacity of the Old River intake. CCWD will need to use diversions from Pumping
Plant #1 to meet a significant part of that demand. The increasing demand within the CCWD
service area will reduce the current cyclical nature of diversions at Pumping Plant #1.
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Figure 3: CCWD diversions from Rock Slough at Pumping Plant #1 have reduced
significantly since 1997, but CCWD still relies on this intake during periods of
service area high demand and outages at the Old River intake,
and will rely on it to meet increased future demands

It is worth noting again that the M&I objectives at Pumping Plant #1 also provide important
protection against seawater intrusion and water quality impacts at the Old River intake and at the
State Water Project’s Banks Pumping Plant and the Central Valley Project’s Tracy Pumping
Plant.
Source water protection efforts in Veale Tract and the Contra Costa Canal immediately east of
Pumping Plant # 1, in concert with increased usage of the Rock Slough intake to meet future
CCWD demands, will likely reduce or eliminate the occurrence of conditions in which water
quality at Pumping Plant #1 is not directly reflective of water quality in Old River. Nonetheless,
until these changes have occurred, CCWD believes it is necessary to define conditions under
which DWR and Reclamation can be considered unable to control water quality at Pumping
Plant #1 through their Delta operations.
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Adding an additional method of assessing compliance appropriately addresses the
difficulty in controlling water quality at Pumping Plant #1 during low pumping conditions
CCWD, DWR and Reclamation have developed an additional compliance method based
primarily upon the relationship between Holland Tract EC and the corresponding chloride data
measured at Pumping Plant #1. Figure 3 compares the historical measurements of daily Holland
Tract EC and Pumping Plant #1 chlorides since the M&I chloride objectives were first
established in 1978.
Figure 4: The relationship between Pumping Plant #1 chlorides and water quality
in Old River at Holland Tract

CCWD Water Quality, 1978 - 2003
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A lag of 3.5 days has been applied to the data presented in Figure 3 to account for typical travel
time between Holland Tract and Pumping Plant #1. As may be seen in Figure 3, water quality at
Holland Tract and Pumping Plant #1 have been closely linked historically, but there is some
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natural variability in the data. The solid diagonal (green) line shown on Figure 3 represents the
typical upper range expected chloride concentrations at Pumping Plant #1 for a given Holland
Tract EC value. CCWD recommends that the intersections of the diagonal line with the 150
mg/L and 250 mg/L chloride values represent the most appropriate Holland Tract EC criteria for
ensuring that the SWP and CVP have properly exercised their operational control to ensure
compliance at Pumping Plant #1, given the natural variability in the data.
These criteria, however, should only be used to assess the SWP and CVP’s responsibility for
meeting the M&I objectives at Pumping Plant # 1 when CCWD is diverting less than 30 cfs at
Pumping Plant #1. When CCWD is pumping more than 30 cfs, the seepage into the Canal near
Pumping Plant #1 is diluted by the larger flow toward the pumping plant and not detectable
within the range of measurement error. When CCWD is diverting more than 30 cfs, the SWP
and CVP can control water quality at Pumping Plant #1 through their Delta operations.
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Attachment B: Previous correspondence regarding
exceedances to M&I chloride objectives
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