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Purpose

The purpose of this document is to demonstrate that the management actions in Suisun Marsh Preservation Agreement Amendment Three will provide equivalent or better protection than the channel water salinity standards for western Suisun Marsh stations S-35 and S-97 (Figure 1) specified in the 1995 Bay/Delta Plan.

The following information are presented in this document:

· Status of DWR/USBR Suisun Marsh Activities including the process to amend the Suisun Marsh Preservation Agreement;

· Objective(s) of the Suisun Marsh channel water salinity standards and management strategies used on managed wetlands;

· Why large-scale facilities are not needed;

· Description of SMPA Amendment Three actions, implementation schedule, monitoring, and an explanation of providing equivalent or better protection; and

· Letters of Concurrence and References.

Figure 1  Suisun Bay and Marsh

Status of DWR/USBR Suisun Marsh Activities

1)  Regulatory Framework

In June 1995, the State Water Resources Control Board replaced the Suisun Marsh standards in Decision 1485, Table II, with the standards contained in Attachment B of Order WR 95-6, based on the objectives in the 1995 Bay/Delta Plan, adopted in May 1995.  The purpose of the Suisun Marsh salinity objectives is to provide water of sufficient quality to the managed wetlands to achieve soil water salinities capable of supporting the plants characteristic of a brackish marsh (SWRCB Environmental Report, 1995 Bay/Delta Plan, Appendix 1, page IX-15, et seq.).  According to Order WR 95-6, western Marsh objectives were to become effective at stations S-42 (Volanti), S‑97 (Ibis), and S-35 (Goodyear) on October 1, 1997, and the Department of Water Resources and the U.S. Bureau of Reclamation were to achieve the indicated mean monthly high tide channel water salinities, or demonstrate to the SWRCB that equivalent or better protection is provided at these locations.

In September 1997, DWR and USBR, with the endorsement of DFG and SRCD, petitioned the SWRCB to extend the compliance date specified in Order WR 95-6 for western Marsh stations S-35 and S-97.  In October 1997, the SWRCB approved the petition, extending the compliance date to April 1998.  A second petition to extend the compliance date for an additional 180 days was submitted and approved in March 1998. The additional time will enable the SMPA parties to execute and begin implementing Amendment Three.

In the Program of Implementation of the 1995 Bay/Delta Plan, the SWRCB suggested that the DWR, USBR, Department of Fish and Game, and Suisun Resource Conservation District implement measures to appropriately control Suisun Marsh soil and channel salinities, including actions identified in the Suisun Marsh Preservation Agreement (SMPA), signed by these parties in 1987. Specifically, the SWRCB recommended the use of water and land management practices and the employment of a water manager to provide more consistent protection for the managed wetlands in Suisun Marsh and the 

species they support, and to protect the beneficial uses of water more efficiently than under current practices.

The parties to the SMPA have worked cooperatively since the early 1980s to implement the Plan of Protection for the Suisun Marsh (1984), developed in response to Condition 7 of D-1485.  To date, DWR and USBR, with input from DFG and SRCD, have completed Phase I (Initial Facilities, 1980) and Phase II (Suisun Marsh Salinity Control Gates (SMSCG), 1988) of the Plan of Protection, and made significant progress on the planning and environmental documentation for Phases III and IV, directed at the western Marsh (1990-1995).  However, DWR and USBR suspended work on the Western Suisun Marsh Salinity Control Project in 1995 to reevaluate the needs of the western Marsh under the expected hydrologic conditions imposed by the 1995 Bay/Delta Plan.

2)  Contractual Framework

DWR, DFG, USBR, and SRCD signed the Suisun Marsh Preservation Agreement (SMPA) on March 2, 1987.  An objective of the SMPA is to assure that USBR and DWR mitigate for any adverse effects on managed wetlands in the Marsh of the Central Valley Project (CVP) and State Water Project (SWP), as well as a portion of the adverse effects of other upstream diversions.  Under the Original Agreement, this objective is accomplished by constructing large-scale facilities in the Marsh (e.g., the SMSCG) to maintain a dependable supply of adequate quality water within Suisun Marsh channels.

3)  Comprehensive Review

The SMPA parties are currently conducting a Comprehensive Review of Suisun Marsh monitoring data gathered since the on-site monitoring began in October 1984.  The Comprehensive Review Team is currently working on the first draft of the report, which is scheduled for release by mid-1998, and relevant interim findings are included in this document.

The purpose of the review of the SMPA, described in Article 4 (a), is to determine if the objectives of the Agreement are being achieved and if any adjustments are needed.  The objectives of the SMPA are stated in Article 2 and include assuring that USBR and DWR maintain an adequate supply of good quality water within the Marsh; improve Marsh wildlife habitat to the extent feasible; define the scope of the obligations of USBR and DWR to provide the water supply, distribution, redistribution and management facilities; and to assure that USBR and DWR recognize that the water users within the Marsh have been diverting and will continue to divert water for wildlife habitat management within the Marsh.  The objectives of the Suisun Marsh Monitoring Agreement are to describe a methodology and define the scope of DWR's, USBR's and DFG's obligations to carry out an appropriate monitoring program to meet the objectives of the SMPA.  The SMMA has been evaluated in the context of the four stated objectives of the SMPA.  

In addition to evaluating the above-mentioned objectives, data being analyzed in the Comprehensive Review include the results of water monitoring, vegetation monitoring, wildlife surveys, and fish monitoring.  Water monitoring data include channel water salinity, diversion and drain water salinity, managed wetlands water elevation and salinity, and soil water salinity.  Vegetation monitoring data include plant survey data collected from the managed wetlands, and Marsh-wide triennial vegetation survey data. Wildlife survey data include waterfowl species and numbers, and results of salt marsh harvest mouse surveys.   Fish monitoring data include abundance of young striped bass and Neomysis in Montezuma Slough, salmon sampling, effects of the SMSCG on predation and migration, and measurements of the distribution and abundance of existing fish resources in the Marsh.

4)  Status of Suisun Ecological Workgroup

Initial activities of the Suisun Ecological Workgroup (SEW) included developing background information on brackish marsh ecology, the history of Suisun Marsh, management of diked seasonal wetlands, the scientific basis for Decision 1485 Suisun Marsh Standards, and identifying beneficial uses of the Marsh.  

SEW's first technical task since these initial investigations has been to evaluate water quality objectives for resources such as plants, wildlife and fishes.  To facilitate this, the Workgroup divided into four resource-specific subcommittees: Brackish Marsh Vegetation, Wildlife, Waterfowl, and Aquatic Habitat.  Each of these subcommittees will evaluate the effects of existing Western Marsh salinity standards (1995 WQCP and Order 95-6) on the resource being considered, and develop recommendations for resource-specific water quality objectives, as well as for future studies and compliance monitoring programs.  A fifth subcommittee is working in conjunction with DWR Suisun Marsh Planning to evaluate water quality and hydrology issues in the Marsh. The subcommittees began meeting independently in October 1995, and produced work plans in February 1996.  SEW submitted a status report to the SWRCB in September 1997.

SEW's next step will be to evaluate the impacts of resource-specific objectives and to develop appropriate multi-resource (ecosystem) water quality objectives.  In March 1988, an all day workshop was held to facilitate integration of subcommittee recommendations.  The recommendations developed in the workshop will be presented in a white paper to be distributed in May for peer review, prior to a May workshop.  A final report is scheduled to be completed in September 1998, and SEW will present its recommendations to the SWRCB in October 1988.

For more information about SEW, or to see meeting summaries or subcommittee work plans, please visit the SEW home page at http://iep.water.ca.gov/sew.

5)  SMPA Amendment Process

 Updating the SMPA
In July 1995, USBR, DWR, DFG, and SRCD began negotiating to update the SMPA, and established an ad hoc Negotiating Team, Technical Group, Drafting Committee, and Environmental Documentation Team.

Based on the analysis of the Technical Group, the SMPA parties agree that additional large scale facilities proposed in the Plan of Protection will not be necessary for salinity control in the Suisun Marsh because of the effectiveness of the Suisun Marsh Salinity Control Gates in conjunction with the outflows specified in the 1995 Bay/Delta Plan.

In lieu of large facilities, the Negotiation Team has identified a series of management actions (listed below) consistent with the SMPA objectives.  The purpose of these actions are to: (1) improve water and habitat management on managed wetlands throughout Suisun Marsh; (2) lower diversion water and soil salinity on western Marsh managed wetlands; and (3) provide funds to managed wetlands for more intensive management activities to remove soil salts in response to prolonged drought conditions.

Management Actions
  1.  Meet Channel Water Salinity Standards in Order 95-6.

2. Converting S-35 and S-97 from Compliance Stations to Monitoring Stations.

  3.  September Operation of the Suisun Marsh Salinity Control Gates.

  4.  Water Manager Program.

  5.  Updating Existing Management Plans.

  6.  Joint-Use Facilities Program.

  7.  Managed Wetland Improvement Fund.

8. Portable Diversion Pumps With Fish Screens.  

9. Portable Drainage Pumps.

10.  Realign and Stabilize Roaring River Distribution System Turnouts.

11.  Drought Response Fund.

The SMPA negotiators pursued an alternative with the Fairfield Suisun Sewer District to construct an intertie between the treatment plant and Green Valley Creek and discharge treated effluent into the northwestern Marsh.  The SMPA proposal is included in Appendix A.  However, FSSD notified the SMPA parties that there are too many obstacles to allow this project to proceed at his time (Appendix B).

SMPA Amendment Three

The Drafting Committee has agreed on provisions to implement and fund the above actions under SMPA Amendment Three.  DWR and USBR will fund the actions and SRCD will have a significant role in implementing many of the management actions.  The amendment will be executed after completion of the necessary environmental documentation.  The Environmental Documentation Team has completed a draft Initial Study/Environmental Assessment, and copies of the draft environmental document were provided to the U.S. Fish and Wildlife Service and the National Marine Fisheries Service.  The SMPA parties are working to complete the amendment process including the environmental documentation in 1998.

Water Rights Hearing
The SWRCB has included similar management actions as an alternative in its EIR for implementing the 1995 Bay/Delta Plan (September 12, 1996 SWRCB letter to the Bay-Delta mailing list).  During the Water Rights Hearing for implementing the 1995 Bay/Delta Plan, the SMPA parties will recommend that the SWRCB select these actions as the next step in implementing the objectives for Suisun Marsh managed wetlands.

Purpose and Basis of Marsh Channel Water Salinity Standards

1) Achieve Target Spring Soil Salinity for Plant Germination

Past food habit studies conducted in Suisun Marsh (George, 1965) indicated that seeds from alkali bulrush (Scirpus robustus), fat hen (Atriplex triangularus), and brass buttons (Cotula coronopifolia) provided the bulk of winter waterfowl food supply.  Later studies (DFG, 1969; Rollins 1973) on habitat management conditions necessary for the production of these plants concluded that plant communities in Suisun Marsh are controlled primarily by the depth and duration of soil submergence and secondarily by the concentration of salts in the root zone.   

Rollins work, presented as part of the DFG testimony to the SWRCB for Decision 1485, describes the affect of soil salinity and length of soil submergence in May on seed production.  It was determined that the most suitable soil salinity in May was about 9 parts per thousand total dissolved solids. 

2) Relationship to Channel Water Salinity Standards

The protective water quality standards established in Decision 1485 are based on research by Mall (1969) and Rollins (1973), who investigated the salinity tolerance of alkali bulrush (Scirpus robustus) and other important waterfowl food plants in the Suisun Marsh.  Results of the research identified maximum applied water salinity that would provide an average of 90 percent of the maximum alkali bulrush seed production and a 60 percent seed germination rate. Table 1, included in DFG's Submittal to the SWRCB for the 1978 Water Quality Control Plan, shows DFG's recommendations for applied water salinity.

The SWRCB used DFG’s recommendations as the basis for salinity objectives and developed the Suisun Marsh salinity standards in Decision 1485.  Included in the 1978 Board Order implementing D-1485, the State Board stated “For protection of SWRCB, permittees shall…..maintain Suisun Marsh primarily as a brackish water marsh capable of producing high-quality feed and habitat conditions for waterfowl and other marsh-related wildlife using best practical management practices” (SWRCB, 1978, D-1485 pg. 27).  

The SWRCB determined that channel water salinities would be reported as the mean of the two daily high tides.  The Board used this criterion because, without the use of pumps, wetland managers using gravity systems are only able to divert water at high tides.  
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3) Relationship to Water Management

The DFG used these salinities as guidelines for long-term management and maintenance of wetlands in Suisun Marsh.  Rollins (1981) found these guidelines to represent the most saline water that can be applied regularly to well-managed seasonal wetlands without loss of alkali bulrush seed production.  

SRCD prepared water management plans for each of the 158 privately managed wetlands in the Marsh in 1980-81.   Water management recommendations and vegetation goals in the plans are based on findings from Rollins' studies.

In recommending water management schedules and improvements in both water and vegetation management, these plans take into account each ownership’s mean pond bottom elevation, external (slough) tide elevation range, water control facilities, soils, and habitat goals.  SRCD recommends that the clubs periodically change their water management regimes to discourage the production of monocultures and maximize biodiversity in wetland habitats.  DFG has prepared its own management plans for State-owned land in the Marsh, which follow a similar management regime and management schedules.

In 1996, DWR and USBR agreed to fund a 2-year cooperative field study of the feeding ecology of waterfowl in the Suisun Marsh, sponsored by SRCD, DFG, USGS Biological Resources Division, and the University of California at Davis.  The purpose of the study is to identify foods consumed by northern pintails, mallards, and green-winged teal relative to foods available in early fall and early winter in the Suisun Marsh.  Observation and collection of actively feeding birds began in 1997.  Processing of the esophageal contents will begin in 1998.  Although this study is limited in scope, its results will help update the existing information on waterfowl food preferences.

Objective of Management Strategies on Managed Wetlands

1) Management Strategies

Most wetland managers in the Suisun Marsh begin flooding the wetlands on October 1 in preparation for the fall migration of waterfowl.  To reduce mosquito production in the Marsh, Solano County Mosquito Abatement District does not recommend flooding before October 1, unless the landowner can flood and drain the wetlands within 10 days or is willing to pay for mosquito control spraying.  

When possible, wetland managers of the Suisun Marsh use gravity flow to fill and drain their wetland areas.  Consequently, the wetlands are filled during high tide, when applied water salinity is the greatest, and the water can flow through the inlet gates (flood facility) into the managed wetlands.  The wetlands are drained during low tide, when water elevation in the diked wetlands is higher than that of the slough and water flows out through drain gates and into the slough.

During initial flood-up, the inlet gates are opened and the drain gates remain closed to allow the managed wetlands to fill to an average depth of 8-12 inches (waterfowl management level).  After initial flood-up, water is diverted from adjacent sloughs, circulated and then drained while maintaining water at the 8-12 inch depth.  Compared to the initial flood-up period, relatively small amounts of water are exchanged between the sloughs and the ponds during circulation.  The circulation of water maintains water quality and prevents stagnant areas from developing.  Circulation also helps prevent the increase in pond water salinity resulting from evaporation, and helps maintain natural soil salinities.  The wetlands are dewatered in late January to begin management activities.

To produce a diverse assemblage of waterfowl and wildlife habitat on managed wetlands in Suisun Marsh, wetland managers must take into account factors such as soil water salinities, depth and duration of soil submergence, and applied water salinity, to prevent the accumulation of soil salinities above natural levels outlined by the USDA Soil Conservation Service (1977) for Suisun Marsh soils.  Water level manipulations begin in February and continue through March or June, depending on whether the landowners are following the recommendations of the early or late drawdown water management schedule, as outlined in the old management plans, or some modification of these schedules (Figure 2).  See the section below titled “Updating Existing Management Plans” for a discussion on updating the old management plans.  Typically, the water remaining within the wetlands is drained from mid-March through mid-June to allow vegetative growth and performance of necessary routine maintenance activities during the summer. 

The NMFS and USFWS have imposed water diversion restrictions on unscreened diversions in the Marsh, to avoid adverse impacts to delta smelt (Hypomesus transpacificus), winter-run chinook salmon (Oncorhynchus tshawytscha), and other 

FIGURE 2
Late Drawdown And Early Drawdown Water Management Schedules

resident and anadromous fish populations.  Therefore, implementing these water management schedules often cannot be achieved.  Effective maintenance of soil salinities may not occur on properties with these new diversion restrictions in place, unless a fish screen has been installed.

2) Importance and Consequences of Management

The benefits of active water management on the managed wetlands are significant and are reflected in the soil water salinity and vegetation diversity.  Soil water and applied water salinity data collected on the managed wetlands were evaluated for the Comprehensive Review.  Figures 3 and 4 show the applied water and soil water salinity for two clubs located in the eastern Marsh and two clubs in the western Marsh.  The applied water salinity values were calculated using data for the months of October through May for each water year.  These are the primary months during which water is diverted from the channels onto the clubs. 

The two eastern Marsh clubs, Mallard and Sprig (Figure 1), are located along the Roaring River Distribution System.  Channel water salinity values from monitoring station S-72 at the eastern end of the Roaring River Distribution System were used for applied water salinity.  The two western clubs, Goodyear and West Family (Figure 1), are located along Goodyear Slough and divert their water from the Slough.  Channel water salinity from monitoring station S-35 on Goodyear Slough was used for applied water salinity. Average soil water salinity for each year was calculated using the months of March through May, the months critical to plant germination.  Soil water salinity data were collected at several sites on each club.  Average soil water salinity for each club was calculated by averaging the soil water salinity for the individual collection sites.  

Of the four, West Family is the only club that actively manages the water on the ponds by circulating pond water and conducting one or two leaches per year.  The other three clubs, Goodyear, Mallard and Sprig, do not actively manage the water.   Results of the effects of active water management appear to vary with location in the Marsh.  Water salinity in the eastern portion of the Marsh is consistently lower than salinity in the western portion.  As seen in Figure 3, applied water salinity during October through May in the eastern Marsh ranged from 0.4 to 13.6 mS/cm over the study period.  This is significantly lower than western Marsh applied water salinity ranges of 1.7 to 20.2 mS/cm.  The eastern Marsh clubs benefit from the lower salinity applied water, achieving lower soil water salinities without active water management.  Over the study period, soil water salinities for Mallard and Sprig ranged from 14.38 to 33.7 mS/cm and 8.61 to 38.11 mS/cm, respectively.  

The western Marsh clubs show the greatest effects and consequences of active water management (Figure 4).  Goodyear, which does not manage, had soil water salinities ranging from 23.40 to 52.90 mS/cm over the study period.  West Family, which actively manages, had significantly lower soil water salinities, 13.68 to 26.68 mS/cm over the study period.  In fact, with active water management, West Family was often able to achieve lower soil water salinities than the eastern clubs.  For example, in 1990, applied 

FIGURES 3 - Applied Water and Soil Water Salinity for Sprig and Mallard (eastern clubs)


FIGURE 4
Applied Water and Soil Water Salinity for Goodyear and West Family Clubs (western clubs)

water salinity ranged from 4.0 to 7.2 mS/cm in the east and 10.2 to 15.8 mS/cm in the west. During this water year, West Family had an average soil water salinity of 16.73 mS/cm, while Sprig and Mallard had soil water salinities of 25.81 and 18.24 mS/cm, respectively.  Therefore, although applying channel water that was about twice as saline as the eastern Marsh channel water, West Family was able to achieve lower soil water salinity than the eastern Marsh clubs.

SRCD conducted a separate soil salinity study during 1996 at Tule Hilton, Ownership No. 412, in the western Marsh (Figure 1) which also illustrates that soil water salinities are lower after a leach cycle is completed.  In this study, SRCD collected soil water salinity samples immediately after the first drawdown and then after the pond was reflooded and drawndown (second drawdown) to detect differences in soil salinity levels before and after a leach  (drain-flood-drain).  Six sites were sampled along each of two 150 meter transects 30 meters apart. Soil samples were separated into three increments, top (0-4"), middle (4-8"), and bottom (8-12"), and specific conductance was measured.  Figures 5 and 6 show the results of the soil sampling.  In almost all cases, soil water salinity was lower after the leach cycle was completed.  If ponds are drained only once immediately following the waterfowl hunting season and not reflooded, high soil salinities result from salts migrating to the soil surface through evaporative loss.  Leaching is a critical component to an active water management strategy for controlling soil salt levels.

Benefits of actively managing water are also reflected in the higher diversity of vegetation on the clubs.  During each year, transects were conducted along the monitoring sites in the clubs.  Starting at the soil monitoring site, ten headings were taken along each of five randomly selected directional headings.  The same headings were used every year. 

Along each heading, the plant species present at the “toe-point” was recorded every ten feet.  Results of this survey are limited in that they only account for species present during the survey and do not represent year round species diversity.  In addition, all species present in the survey area may not be accounted for.  However, the survey provides a reasonable “picture” of species present at the clubs from year to year. 

Table 2 shows the result of the vegetation survey on four managed wetlands during the study period.  Review of the table indicates a greater assemblage of species on Mallard, Sprig, and West Family, as compared to Goodyear.  As mentioned previously, Mallard and Sprig are in the eastern Marsh and are not actively managed.  West Family and Goodyear are in the western Marsh, and West Family is actively managed while Goodyear is not.  Generally, the species diversity for Mallard, Sprig and West Family ranged from four to six species, while the diversity at Goodyear ranged from one to three.  At Mallard, Sprig, and West Family, alkali bulrush, fat hen, brass buttons, saltgrass, pickleweed, and lowland purslane were all present during most of the study period.  Alkali bulrush, saltgrass and lowland purslane were not recorded at Goodyear during any of the study years.  This further illustrates that active water management on the western Marsh clubs can result in conditions comparable to those in the eastern Marsh.

FIGURE 5 - Tule Hilton Transect 1


FIGURE 6 - Tule Hilton Transect 2 

Table 2.

3)  Effects of Water Management During Drought Conditions

As discussed earlier, West Family Club actively manages the water on the ponds by circulating pond water and conducting one or two leaches per year, while Goodyear Club does not actively manage the water.   Figure 7 shows the average March through May soil water salinity for Goodyear and West Family and the water year type for water years 1985 through 1994.  During 1985 and 1986, Goodyear and West Family had similar soil water salinities.  Water year 1986 was a wet year and although 1985 was a dry water year, the previous water year was wet.  During this wet period, Goodyear was able to achieve soil water salinities similar to West Family without active water management.  However, beginning in 1987, the first critical water year, Goodyear consistently had significantly higher soil water salinity than West Family.  Therefore, once drought conditions are established, active water management is particularly critical to maintaining low soil water salinities.  

This is also illustrated in Figure 8, which shows the percent change in soil water salinity on the clubs over the study period.  Changes of 25% or less over the time period were considered stable, while random changes (no apparent increase or decrease) greater than 25% over the time period were considered fluctuating.  Soil water salinity was considered increasing or decreasing if there was a consistent pattern of changes greater than 25% over the time period.  During the drought conditions, Goodyear had increasing soil water salinity, while West Family maintained a stable, slightly decreasing, soil water salinity. 

Minimal data are available to illustrate the effects of active water management during drought conditions on vegetation diversity.  Table 2 shows the vegetation observed on four clubs over the study period.  Goodyear shows low species diversity over the entire time period, although the highest diversity, three species, is seen in water year 1985, which follows a wet year.  The lowest diversity, one species, is seen in water year 1990, in the middle of the drought period.  West Family continued to have high species diversity throughout the study period.  Although these data cannot be conclusively linked to the drought conditions, it supports previous soil salinity data.

4)  Variability of Salinity at High vs. Low Tides

It was noted above that the majority of the managed wetlands fill during high tides using gravity flow.  Salinity monitoring throughout the Marsh indicates, however, that at certain stations (regions) there is a significant salinity variation between high and low tides, while at other stations this difference is less pronounced or non-existent.  In general, salinity is higher at high tide and lower at low tide.

To examine this more closely, 15-minute salinity and tide data were plotted for several eastern and western Marsh monitoring stations (top panels of Figures 9, 10, 11, 12, 13, 14, 15, and 16), along with mean daily high tide salinity and mean daily salinity (bottom panels of Figures  9, 10, 11, 12, 13, 14, 15, and 16). For comparison purposes, two sets of data were examined, namely, the first two weeks of October 1992 

FIGURE 7 -Goodyear and West Family Soil Water Salinity and Water Year Types

FIGURE 8 - Trend Analysis for Soil Water Salinity at Goodyear and West Family 

Figure 9 -  S-64 High vs. Low Tide Salinity Analysis October 1992

Figure 10 - S-42 High vs. Low Tide Salinity Analysis October 1992

Figure 11 - S-21 High vs. Low Tide Salinity Analysis October 1992

Figure 12 - S-97 High vs. Low Tide Salinity Analysis October 1992

Figure 13 - S-64 High vs. Low Tide Salinity Analysis October 1993

Figure 14 - S-42 High vs. Low Tide Salinity Analysis October 1993

Figure 15 - S-21 High vs. Low Tide Salinity Analysis October 1993

Figure 16 - S-97 High vs. Low Tide Salinity Analysis October 1993

(Figures  9, 10, 11, and 12) and October 1993 (Figures 13, 14, 15, and 16).  October of 1992 was preceded by a critical water year, while October 1993 was preceded by an above average water year.  During October of 1993, salinities recorded at various stations (Figures 13, 14, 15, and 16) showed much more variation than salinities during October of 1992 (Figures  9, 10, 11, and 12).  The average salinity levels were also anywhere from 2-9 mS/cm lower in 1993 than 1992.

Managed wetlands that would benefit the most from using pumps to fill are those that experience the greatest variation in channel salinity during a tidal cycle.  The bottom panel plots indicate that managed wetlands in a significant portion of the Marsh could fill with lower salinity water if they could pump water from the channel throughout the tide and/or selectively pump water during low tides.

Why Large Facilities Are Now Unnecessary  

The SMPA parties agree that additional large scale facilities proposed in the Plan of Protection will not be necessary for salinity control in the Suisun Marsh because of: 1) the Delta hydrology resulting from implementation of the 1995 Bay/Delta Plan, and 2) the effectiveness of the Suisun Marsh Salinity Control Gates.  The parties arrived at this decision based on data collection with SMSCG operation and DWR model studies conducted in support of the 1995 Bay/Delta Plan and the EIR for its implementation as described in this section.

1) Model Studies of Marsh Salinity with 1995 WQCP Conditions

The purpose of this section is to demonstrate that large facilities are now unnecessary under the 1995 Water Quality Control Plan (WQCP) criteria.  DWR staff conducted two model studies for the SWRCB to investigate the impact of implementing the 1995 WQCP on channel water salinity in the Suisun Marsh.  The DWR Delta Simulation Model 1 (DWRDSM) (Suisun Marsh Version) was utilized to conduct the studies for the following hydrologies:

· The CUWA/AG hydrology
 over the 6-year drought period between 1987 and 1992;

· The 1995 WQCP hydrology over 73 years (1922-1994)

Model Results with CUWA/AG Criteria Over 6 Drought Years

In support of the Draft Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary, SWRCB staff requested DWR Suisun Marsh Planning staff to estimate representative changes in Suisun Marsh channel water salinity that may have occurred during water years 1987-1992, had the CUWA/AG proposal criteria been in effect.

CUWA/AG proposal results were presented in a report to the SWRCB entitled Estimate of Salinity Changes in Suisun Marsh for Water Years 1987-1992 With CUWA/AG Criteria (1995).  The following general conclusions were made based on this study:

· Relative to D1485 hydrology, CUWA/AG hydrology would provide lower channel water salinity throughout the Marsh. 

· With CUWA/AG hydrology and Suisun Marsh Salinity Control Gates (SMSCG) operation, DWR and USBR would meet standards at both eastern and western Marsh compliance stations with some exceptions at the far western stations during dry conditions.

· Regardless of D1485 or WQCP hydrology, standards would be exceeded at all Marsh stations except C-2 (Figure 1) without SMSCG operation.

1995 WCQP Criteria Over 73 Years
In support of the EIR to implement the Draft Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary, SWRCB staff requested DWR staff model six alternatives over 73 years of hydrology (1922-94), to evaluate the environmental effects of the Suisun Marsh objectives, specifically on the western Marsh sites S35 and S97.  This study is complete and DWR is preparing a report to the SWRCB.  Some of the findings of this work are discussed below.

Results of this study are displayed in three forms: 1) Area-Frequency table, 2) Area-Frequency plots, and 3) comparative contour plots.  Area-Frequency analysis indicates the frequency and magnitude of standard exceedence at each eastern and western Marsh station.  An example of the Area-Frequency table and plot are shown in Figure 17.  The Area-Frequency table (Figure 18) summarizes the results in tabular form whereas the plots convey the same results in a graphical form.  In addition, contour plots provide a regional comparison of the Area-Frequency analysis for two alternatives.  

Model results for the following three alternatives are reported in this document:

· Alternative 1:   D-1485 standards and hydrology with SMSCG operations,

· Alternative 3:   1995 WQCP standards and hydrology with SMSCG operations, and

· Alternative 3A:  Alternative 3 without SMSCG operations.

The Area-Frequency Table for this study is shown in Figure 18 with station reference map.  For WQCP hydrology, Area-Frequency plots for the eastern Marsh stations are presented in Figure 19, and similar plots for the western Marsh stations are shown in Figure 20.  Comparative contour plots are illustrated in Figure 21 for model results for D-1485 vs. 1995 WQCP conditions, and in Figure 22 with and without SMSCG operation under 1995 WQCP hydrology.

These model results support the following general conclusions: 

· Under D1485 hydrology with SMSCG operation, all eastern stations would meet standards (with minor exceptions), whereas the western stations would not meet standards at all times. 

· Under WQCP hydrology with SMSCG operation, all eastern and western stations would meet standards, except at S-35 and S-97. 

Figure 17 - Area Frequency Plot Example 

Figure 18 - Salinity Area Frequency Analysis October through May of Water Years 1922-94

Figure 19 - Eastern Marsh Stations Salinity Area Frequency Analysis October Through May of Water Years 1922-94 with SMSCG Operation 

Figure 20 –Western Marsh Stations Salinity Area Frequency Analyses October Through May of Water Years 1922-94 with SMSCG Operation 

Figure 21 - contour map (alternatives 1 and 3)

Figure 22 - contour map (alternatives 1 and 3)

· With SMSCG operation and WQCP hydrology, western Marsh stations S-35 and S-97 would exceed standards less frequently and to a lesser extent than with D1485 hydrology. 

· Without SMSCG operation and under WQCP hydrology, both eastern (excluding C-2) and western Marsh stations would exceed standards more frequently and to a greater extent.

In summary, both model studies indicate similar trends.  The overall conclusion is that with SMSCG operation and WQCP criteria, standards would be met at all Marsh stations except at S-35 and S-97, and exceedences at S-35 and S-97 would be significantly less frequent and lower.  Currently, the WQCP hydrology is in effect and SMSCG is available for operation.  Therefore, it is not necessary to build large-scale facilities as previously envisioned with D1485 conditions.

2)  Analysis of Suisun Marsh Salinity Response to Operation of the Suisun Marsh Salinity Control Gates

The purpose of this section is to estimate the effectiveness of Suisun Marsh Salinity Control Gates (SMSCG) operation on salinity at Suisun Marsh salinity monitoring stations. Two approaches are taken for this purpose:

· Based on field salinity data, determine the mean and range of salinity response for Suisun Marsh monitoring stations given initiation or termination of SMSCG operation. 

· Determine the percentage of time Suisun Marsh salinity standards may be exceeded based on 73-year computer model simulations with and without SMSCG operation.

Analysis of Suisun Marsh Salinity Data During SMSCG Operation Tests

The objective of the first approach is to determine the influence of gate operation (initiation or termination) on monitoring station salinity based on salinity data collected at Suisun Marsh monitoring stations during SMSCG operation testing. 

Hourly near-surface salinity (as specific conductance) data for six monitoring locations within Suisun Marsh were used for the analysis. The monitoring locations include S64 on Montezuma Slough at National Steel, S49 on Montezuma Slough at Beldon’s Landing, S54 on Montezuma Slough at Hunter Cut, S42 on Suisun Slough at Volanti Slough, S21 at Sunrise Club on Chadbourne Slough, and S35 on Goodyear Slough at Morrow Island (Figure 1).  The salinity data coincide with SMSCG operation tests conducted in 1989 and 1991 (DWR, 1989; DWR, 1991). The gate operation tests include three periods of "full-bore" gate operations with installed stop-logs, and one period after gate operation was terminated and stop-logs removed.

The task was to discern the relative influence of SMSCG operations and hydrologic conditions on salinity at monitoring sites within Suisun Marsh. Salinity changes due to hydrology were estimated using Chipps Island and Collinsville specific conductance along with historical tidally averaged outflow from the Sacramento-San Joaquin Delta.

The analysis was conducted by visually inspecting time-series plots of monitoring station salinity and hydrology indicators during the month after SMSCG operation was either initiated or terminated. Priority analysis was given to periods when hydrologic indicators were relatively constant. The apparent change in salinity due to a SMSCG operation change (initiate or terminate “full bore” gate operations) was noted for each monitoring station. The results are summarized in Table 3. Under each operation category (initiate or terminate), the mean change in channel water salinity is shown along with the observed range of salinity responses. Table 3 shows only those changes apparently caused by SMSCG operation.

TABLE 3

INFLUENCE OF SUISUN MARSH SALINITY CONTROL GATE ON SUISUN MARSH MONITORING STATION SALINITY

     Initiate Full-Bore Operation
|     Terminate Gate Operation
Station    Mean Change
 Range

|     Mean Change
Range
S64

-8.0

0.0:-10.0
          |
+4.0

+2.0:+5.0

S49

-6.0

-5.0:-8.0
          |
+6.0

+5.0:+7.0

S54

-4.0

+2.0:-5.0
          |
+3.0

+2.0:+4.0

S42

-3.0

-2.0:-4.0
          |
+4.0

+4.0:+4.0


S21

-2.0

-2.0:-3.0
          |
+3.0

+3.0:+3.0

S35

-1.0

-1.0:NC
          |
+2.0

+2.0:-1.0

NC = "No Change"; Negative = reduction; Positive = increase

Analysis Of 73-Year Computer Model Results

The objective of the second approach was to determine the percentage of time Suisun Marsh salinity standards may be exceeded based on 73-year computer model simulations with and without SMSCG operation.

The Delta Simulation Model 1 (Suisun Marsh Version) was used for the analysis. The input data for the simulation are monthly average Delta inflows and water project exports from the statewide planning model DWRSIM. Based on a constant level of future water demand and historical (1922-1994) monthly average unimpaired reservoir inflows, DWRSIM simulates State Water Project operations given water user demands and operational and environmental constraints. The monthly average 73-year hydrology used for this analysis is based on DWRSIM operation study 1995C6F-SWRCB-469 which conforms to 1995 Water Quality Control Plan requirements.

To directly simulate the impact of the SMSCG on Marsh salinity, two 73-year simulations were conducted based on the same input hydrology, one without SMSCG operation, and one with SMSCG operation. The without gate operation scenario was run first and the monthly progressive daily mean high tide salinity was recorded. Based on these results, and assuming that the SMSCG is only operated between October and May when required to meet standards, a 73-year schedule for SMSCG operation was determined. Using this schedule of gate operations, the same 73-year hydrology was re-run and the progressive daily mean high tide salinity again recorded.

Modeling results are summarized by using “Area-Frequency Analysis” to show the frequency and extent that monitoring station salinity standards would be exceeded with and without SMSCG operation. For both scenarios, the progressive daily mean high tide salinity output for the October through May period between 1922 and 1994 were compared with the corresponding salinity standard and the difference was recorded. Differences were ranked and a percentage frequency was calculated for each value. Plotting the ranked differences versus the frequency provides an estimate of the amount of time salinity standards would be exceeded under each scenario. Comparison of the with and without gate operation scenarios shown by the area frequency plots impart the following observations. Figures 19 and 20 show the area-frequency plots for eastern and western monitoring stations respectively.

· Without SMSCG operation, standards are exceeded more often, and by a larger magnitude than with SMSCG operation.

· Only station C2 near Collinsville always meets standards under both scenarios. 

· Without SMSCG operation, the frequency of standard exceedence is approximately 25% at S64 (near National Steel), 37% at S49 (Beldon’s Landing), 30% at S42 (Volanti Slough), 30% at S21 (Sunrise Club), 21% at S35 (Goodyear Slough) and 40% at S97 (Cordelia Slough at Ibis Club).

· With SMSCG operation, the frequency of standard exceedence is approximately 18% at S35, and 30% at S97. No standard exceedences occurred at other monitoring stations. 

· At stations where standards are exceeded in both scenarios (S35 and S97), the magnitude of exceedence is less under SMSCG operation.

Actions proposed in SMPA Amendment Number Three
Eleven actions included in SMPA Amendment Three are briefly described in this section, with a demonstration of why they would provide equivalent or better protection than the channel water salinity objectives at western Marsh stations S-35 and S-97.  Many of the actions will also provide better protection to other regions in both the eastern and western Marsh.

1) Meet Channel Water Salinity Standards in Order 95-6
Channel salinity standards of Amendment Three would be modified to correspond to the salinity standards in the SRWCB 1995 WQCP as shown in Table 4.

The Original SMPA was written so that, upon construction of large-scale facilities, the Initial Standards would be replaced with the interior Marsh salinity standards. The standards are implemented under the Amendment Three without construction of these facilities because of the increased outflows under the 1995 WQCP, effective SMSCG operation, and the proposed management actions that would be substituted for the large facilities.  Therefore, it is appropriate to replace the Initial Standards with the interior Marsh Standards (See DWR 1984 for detailed discussion of implementation of standards and water quality in the Marsh). 

Although the SMPA will be amended to no longer require the Initial Standards, the minimum monthly Delta outflow standards continue to be required under Order WR 95-6.  When the SWRCB adopted WR 95-6, the order retained certain requirements of D-1485, which included these outflows.  In addition, the increased outflow requirements of the 1995 WQCP (e.g. X2 for February through June, See Table 3 of WQCP and Footnotes 13 and 14) call for greater outflows than the Suisun Marsh outflow standards.  Therefore, deleting the Initial Standards from the SMPA will not be the source of any changed environmental conditions in the Marsh since the outflow and salinity requirements of the 1995 WQCP and WR 95-6 have replaced the Initial Standards.

This action would provide equivalent or better protection because the implementation of these standards has already occurred through the SWRCB water rights process whereby DWR and USBR have been meeting these Marsh standards as a permit condition under Order WR 95-6.

2) Converting S-35 and S-97 from Compliance Stations to Monitoring Stations

Compliance stations S-35 and S-97 will become monitoring stations in the northwestern Marsh.  Salinity will be monitored at these stations in order to determine if SMSCG
TABLE 4.    SUISUNtc \l2 "TABLE 1 MARSH STANDARDS1  (TABLE 1 OF SMPA)

Compliance Location
Interagency Station Number 
Description
Time Period
Value

EASTERN MARSH
Sacramento River

at Collinsville

Montezuma Slough at National Steel

Montezuma Slough near Beldons Landing
C-2

(RSAC081)

S-64

(SLMZU25)

S-49

(SLMZU11)


Maximum monthly average of both daily high tide Electrical Conductivity (EC) values (mmhos/cm)
All Water Year Types,

except under circumstances described in Art. III B.

October

Nov. - Dec.

January

February - March

April - May


19.0 EC

15.5

12.5

 8.0

11.0

WESTERN MARSH
Chadbourne Slough at Sunrise Duck Club

Suisun Slough, 300 feet south of Volanti Slough
S-21 

(SLCBN1)

S-42 (effective date is Oct. 1, 1997)

(SLSUS12)
Maximum monthly average of both daily high tide Electrical Conductivity (EC) values (mmhos/cm)


All Water Year Types, unless a Deficiency Period, then apply Standards below.

October

November

December

January

February - March

April – May ________________

Deficiency Period

October

November

December - March

April

May
19.0 EC

16.5

15.5

12.5

 8.0

11.0

_______

19.0 EC

16.5

15.6

14.0

12.5

1. The Parties recognize that lower channel salinity will be present at some Compliance Stations due to a salinity gradient within the Marsh.

2. Parenthetical contains the River Kilometer Index station number.

3. During Deficiency Periods a good faith effort will be made to meet the Standards in Table 1 at the eastern Marsh stations C-2, S-64, and S-49 and the following conditions apply:

a) If the standards are not met in one or two months during a Control Season at one or more of the eastern stations, the Parties agree to waive the Standards during these months.

b) If the Standards are not met for more than 2 months during a Control Season at one or more of the eastern stations, the Parties agree to waive the Standards during these months and the Drought Response Fund will be deemed triggered and funded as provided in Article VII B.

c) If the Standards are not met for more than 4 months in any two consecutive Control Seasons at one or more of the eastern stations, the Parties agree that the basis for this Agreement is in error and will initiate discussions to amend the Agreement as provided for in Article XV.

operations should begin in September (see action #3 below) and to trigger the Drought Response Fund (see action #11 below).

This action of converting compliance stations S35 and S97 to monitoring stations is proposed because SMSCG operation is not an effective control of channel water salinity in the Marsh at these locations.  (See Figure 20 and technical analysis showing salinities with and without gate operation)  The area of these stations is influenced by local conditions, especially runoff from the watershed north of the area.  The stations will monitor salinity conditions of the area to indicate channel water conditions and determine whether additional management actions should be funded such as actions described in Article VII, Drought Response Fund.  DWR and USBR will operate existing facilities, to the extent feasible, to achieve similar water salinities at these stations as are required at the compliance stations.  

Implementation of this action will provide equivalent or better protection because:

· These compliance stations have never gone into effect under the Agreement or under SWRCB requirements and changing the requirement to monitoring will not cause a change in the existing environment. 

· The intent of the salinity objectives will still be met.  As described above, the salinity standards were set with the goal of waterfowl food plant production.  Also, as shown above and demonstrated in Table 2, providing channel water salinities does not necessarily mean increased waterfowl food plant production and wildlife habitat. Appropriate and effective management is critical to meeting habitat goals.  

· The objective of increased waterfowl food plant production and wildlife habitat will be achieved because: 

4.  DWR and USBR will operate existing facilities, to the extent feasible, to achieve similar water salinities at these stations;

5. If target salinities are exceeded, the drought response fund will be triggered allowing landowners to conduct more extensive management to attain habitat goals; and

6. S-35 would still be used to trigger SMSCG operation, including September operation as described in Action # 3 below.

7. The implementation of other actions in this Agreement, which specifically focus on management actions, will assist landowners in effective management.

3) September Operation of the Suisun Marsh Salinity Control Gates

This action establishes criteria to commence Suisun Marsh Salinity Control Gate (SMSCG) operations in September.  The purposes of operating the gates in September are: (1) to help meet October salinity standards in Suisun Marsh, and (2) to enable wetland managers to flood with lower salinity water at the beginning of the season. 

The SMSCG was implemented as Phase II of the Plan of Protection for the Suisun Marsh.  The primary objective of the gates is to tidally pump lower salinity water through Montezuma Slough into the central Marsh to help meet D-1485 channel water salinity standards.  The SMSCG is essential for maintaining D-1485 standards in the eastern and central Suisun Marsh and lowering salinity in the western Marsh.  The SMSCG have operated four times in September since the SMSCG began operating in October 1988.

DWR and USBR shall operate the SMSCG in September when the 7-day running average mean daily high tide salinity in September at any Compliance Station or at the S-35 Monitoring Station is 17.0 m S/cm or greater.  The running averages for September 1-6 will be determined using salinity data from the last 6 days of August.

It is most likely that salinities recorded at S-35 will trigger September operations because, due to its location in the southwestern Marsh, it is often the most saline.  S-97 was excluded from triggering September operations because the SMPA Parties agree that salinity at S-97 cannot be controlled with SMSCG operations.

September operation of the SMSCG would provide equal or better protection because:

· Implementation of this action will enable the managed wetlands to be initially flooded with lower salinity water.  Wetland managers typically begin flooding on October 1 to prepare for the opening of the waterfowl that begins at the end of October.  If the gates have been operating during September, then lower salinity water will be available for the initial flood up.  DWR estimates that it takes approximately four days of gate operation for lower salinity water to reach S-49, 7 days to reach S-21 and S-42, and 10-14 days to reach S-35 in the southwestern Marsh.   See the discussion above and Table 3 for an analysis of Suisun Marsh response to the operation of the SMSCG. 

· Flooding with water of low salinity in October may decrease soil salinity in the Marsh throughout the year, and potentially improve the effectiveness of leaching and waterfowl food plant production.  Comprehensive Review data for West Family Club illustrate the importance of initial flood up water quality on soil water salinity.  West Family Club was used because the club is consistently managed from year to year.  During both water years 1993 and 1994, water was circulated and two leach cycles were conducted on the ponds.   The average channel water salinity (S-35) for October through May was only slightly higher during water year 1994, 9.0 mS/cm, as compared to 8.6 mS/cm in 1993.  However, the channel water salinity in October and November was significantly higher in water year 1993.  During the remainder of the months, channel water salinities were similar, or were higher in water year 1994. Soil water salinity for the two years actually decreased from about 17.0 mS/cm in water year 1993 to about 14.0 mS/cm in water year 1994 (Figure 4).  Therefore, although the average channel water salinities were similar, the year with lower channel water salinities during the flood up period had lower soil water salinity.    

Table 5:  Channel Water Salinity at S-35 (1993-94)

Time Period
Channel Water Salinity at S-35 (mS/cm)


1993
1994

Average (Oct.-May.)
8.6
9.0

October
19.9
11.8

November
18.8
13.3

· Operational restrictions imposed during the spring for the protection of delta smelt and winter-run Chinook salmon (USACE 1995) make it difficult to conduct leach cycles; therefore, it is especially important that the salt load be reduced during the  initial filling of the managed wetlands. 

4)PRIVATE 
 Water Manager Programtc  \l 2 "Article VIII- Water Manager Program"
SRCD shall institute a Water Manger Program and employ support staff to help coordinate and improve water management practices throughout the Marsh. DWR and USBR will provide SRCD a maximum of $160,000 the first year and a maximum of $140,000 in subsequent years to fund the Water Manager Program.  

Utilizing a water manager in Suisun Marsh was suggested by the State Water Resources Control Board in the May 1995 Water Quality Control Plan.  The WQCP stated there is a need for a watermaster to direct the timing and amounts of water diverted in the Marsh to ensure that the water is used efficiently and the protection of beneficial uses is maximized (1995 WQCP, p. 40).  

The duties of the water manager include, but are not limited to:

· Overseeing compliance with Individual Ownership Management Plans. The operation of diversion and drain facilities on the seasonal managed wetlands would occur when needed; instead of at the convenience of the landowner, who may only be available to manage on weekends, if at all.

· Implementing the Portable Pump Program as described below.

· Monitoring the operation and maintenance of fish screens.

· Obtaining agreements between landowners and SRCD for coordinated water management and Joint-Use Facilities.

· Promoting efficient use of available channel water to protect and maximizing the beneficial uses for habitat.

· Recommending habitat improvements and water management techniques.

This action would provide equal or better protection because:

· A Water Manager could provide on-site input and assistance, using the best available information for effective management of the managed wetlands of Suisun Marsh.

· The duties of the Water Manager (listed above) include activities that would facilitate effective management of the managed seasonal wetlands, essential for meeting the goal of Suisun Marsh water quality objectives.  As shown in Figures 4, 5, and 6, active management results in lower soil water salinities, which helps to promote more diverse assemblage of vegetation (Table 2), increased waterfowl food plant productivity and wildlife habitat, thus meeting the objectives of the D-1485 salinity standards for Suisun Marsh.   

5) Updating Existing Management Planstc  \l 2 "Article VIII B Updating of Existing Management Plans"
Updating the Individual Ownership Management Plans would enable SRCD to collect field information and write descriptions of existing facilities (i.e., diversion or drainage pipes or gates), existing Marsh habitat conditions and hydrology, and engineering calculations for performing the recommended 30 day flood and drain cycles.   

The Management Plans were developed in 1980-81 utilizing the best available information at the time.  Since then, hydrodynamic modeling has improved the understanding of water movement through the Marsh.  Since the development of the original Management Plans, recommended management regimes have been modified and expanded to include a target of more diversity among waterfowl food plants.  In addition, many of the clubs are unable to follow the prescribed Management Plans for a variety of reasons, including conditions of the USACE Regional General Permit to protect fishery resources in Suisun Marsh channels.

Amendment Three provides a maximum of $75,000 to update the 158 Individual Ownership Management Plans.  DWR and USBR have already paid $18,800 prior to Amendment Three and the USBR has advanced an additional $56,200 to fund this program.

Updating the Management Plans would provide equivalent or better protection because:

· As described above, effective management is essential to meet the Suisun Marsh water quality objectives. Updating the Management Plans would facilitate effective management and meet the objectives of the salinity standards.  As shown in Figure 4, the active management results in lower soil water salinities, and promotes more diverse assemblage of vegetation (Table 2), increased waterfowl food plant productivity, and wildlife habitat, thus meeting the objectives of the D-1485 salinity standards for Suisun Marsh.

· Leaching reduces soil water salinities as shown in Figures 5 and 6.

· The Management Plans provide the basis for management actions on the managed wetlands, including several actions described in Amendment Three.

· The updated plans would be developed using the best available information.

6)  Joint-Use Facilities Program
The purpose of the Joint-Use Facilities Program is to improve efficient and cooperative use of water delivery systems to managed wetlands.  This action would provide funding for the infrastructure to manage properties more efficiently.  The maximum amount expended by DWR and USBR for Joint-Use Facilities shall be $1,700,000.  SRCD will be responsible for administration and implementation of the Joint Use Facility Program.  Implementation includes a water manager (See Action #4 above) who will coordinate needed improvements and operations.  

Joint-Use Facilities are structures or activities used by two or more property owners to manage water either separately or jointly as agreed upon.  Specific joint-use activities identified are creating new interior circulation ditches, cleaning drainage and circulation ditches, coring common levees, installing new interior water control structures and new exterior drainage gates, pumps, and fish screens.  Joint-Use Facilities can include either newly constructed facilities or improvements to existing facilities.

This action would provide equivalent or better protection because:

· Full implementation of this program will enhance water management capability and efficiency on many properties throughout the Marsh.  As shown in Figure 4, active management results in lower soil water salinities, which helps to promote more diverse assemblage of vegetation (Table 2), increased waterfowl food plant productivity and wildlife habitat, thus meeting the objectives of the D-1485 salinity standards for Suisun Marsh.   

· Participating in a Joint-Use Facility would enable wetland managers to make the necessary improvements to infrastructure to improve management capabilities on their properties.

7)  Managed Wetland Improvement Fund tc  \l 1 "Article VII B Wetland Improvement Fund"

PRIVATE 
 

This action provides for $2,000,000 (plus any remaining funds from the Original Agreement) to be utilized between two cost share programs for improvements on private managed wetlands. 

The 75/25 Cost Share Program provides funds to Individual Ownerships to purchase and install new, larger, lowered, or relocated discharge facilities (discharge gates, culverts, flashboard risers, and pumps) that are necessary to enable the Individual Ownership to implement the 30-day flood and drain cycle as required in their Individual Ownership Management Plan.

The 50/50 Cost Share Program helps landowners fund actions to improve the leaching and draining efficiency of individual ownerships, and assist the landowner to manage the property according to the leaching recommendations described in the Individual Ownership Management Plan.  Activities eligible for 50/50 include cleaning, widening, and deepening primary and secondary ditch systems; adding spreader ditches from pond bottom sinks and large poorly drained areas to primary and secondary drainage ditches; raising pond bottom sinks; and offsetting electric and fuel costs for portable and stationary diversion and drainage pumps.

This action would provide equivalent or better protection because:

· Implementation of this program will enhance water management abilities on many properties throughout the Marsh.  As shown in Figure 4, active management results in lower soil water salinities, which helps to promote more diverse assemblage of vegetation (Table 2), increased waterfowl food plant productivity and wildlife habitat, thus meeting the objectives of the D-1485 salinity standards for Suisun Marsh.   

· Implementation of this program would improve the leaching capability on these managed wetlands.  As described above and illustrated in Figures 5 and 6, leaching lowers soil water salinities, which promotes a more diverse assemblage of vegetation, increased waterfowl food plant productivity and wildlife habitat.

· A cost-share arrangement will enable a greater number of wetland managers to make the necessary improvements to management capabilities on their properties.

8)  Portable Diversion Pumps With Fish Screens 

The use of portable diversion pumps equipped with fish screens would provide the landowners in portions of the Marsh, the opportunity to apply lower salinity slough water at low tides to the managed wetlands, and to fill more quickly.   

In many regions of the Suisun Marsh the channel water salinity is lowest at low tide.  Under the current flooding system, properties located in these areas of the Marsh are only able to flood through gravity flow floodgates at high tides.  This management constraint results in the application of higher salinity water to the managed wetlands, than is available at low tide. With the use of pumps, lower salinity water can be used to fill managed wetlands. The application of this lower salinity water would reduce the accumulation of salts in the soil profile.  Utilizing lower salinity water would assist in the effective leaching of salts from the soils within the managed wetlands, and increase the wetland diversity especially in areas of the Marsh where operation of the Suisun Marsh Salinity Control Gates currently has little or no effect on channel water salinity.

The pumps will be screened in accordance with California Department of Fish and Game’s criteria.  The screens will be designed to ensure compliance with U. S. Fish & Wildlife Service delta smelt fish screen approach velocity criteria of 0.20 ft/s and National Marine Fisheries Service salmonids approach velocity criteria of 0.33 ft/s.

A maximum of $400,000 will be expended to purchase 20 portable pumps and $100,000 for 20 detachable fish screens required for the intake pumps.  

This pump pool would be managed by the SRCD in conjunction with the Water Manager Program.  SRCD shall oversee the portable pump operation and maintenance while assisting the landowners in proper use.  These same pumps will be used to assist landowners to drain managed wetlands and conduct leach cycles as described in Action # 10 below.

This action would provide equivalent or better protection because:

· The SWRCB determined that channel water salinities would be reported as the mean of the two daily high tides.  The Board used these criteria because, without the use of pumps, wetland managers use gravity systems and are only able to divert water at high tides. By allowing managers to selectively flood wetlands with portable pumps, the salinity of applied water can be as much as 4 mS/cm lower (Figures 9, 10, 11, 12, 13, 14, 15, and 16) than is possible with current flooding methods.  See the discussion above under the section titled “Variability of Salinity at High vs. Low Tides”.

· The use of portable pumps would allow managers to actively flood their wetlands with lower salinity water than is available with passive flooding methods.  Rather than depending on weirs and high tide levels, pumps could be used at various times and locations to take advantage of the lower salinity water available throughout the tidal cycle.  This ability to selectively flood wetlands would ultimately decrease the salt load carried in wetland soils.  
· The use of portable pumps would allow managers to fill their wetlands more quickly to achieve the recommended 10-day fill.  This would particularly help wetlands with relatively high pond bottom elevation.
9)  Portable Drainage Pumps

The use of twenty diesel-powered portable pumps would improve drainage capabilities of managed wetlands to reduce soil salinities by pumping drainage water that currently cannot be effectively removed by tidal drainage.  This program would provide managers with the ability to perform essential leach cycles and appropriate water management schedules during critical growth periods in the Marsh.   

In July of 1995, the SRCD evaluated the Suisun Marsh managed wetlands and identified 73 properties in need of pumps to achieve effective drainage. On those properties with low pond bottom elevations, pumps would be used to effectively remove or accelerate the drainage time of high salinity water. The ability to drain managed wetlands within a 20-day period is a requirement of each of the properties Management Plans.

These pumps may be used year around to achieve the goal of effective habitat management, but the primary use would begin in the winter and spring when leaching of soil salts from the wetland plants root zone is most critical.  

A maximum of $400,000 will be expended to purchase 20 portable pumps.

The portable pump pool would be managed by the SRCD in conjunction with the Water Manager Program.  SRCD shall oversee the portable pump operation and maintenance while assisting the landowners in proper use.  These same pumps will be used to assist landowners to fill managed wetlands with lower salinity water as described in Action # 9 above.

This action would provide equivalent or better protection because:

· Effective leaching is critical to lowering soil water salinity.  As shown in Figures 5 and 6, leaching lowers soil water salinity within the managed wetlands.  

· The pumps would improve the effectiveness of leaching. Wetland managers with low pond bottom elevations who rely on gravity systems would be able to remove soil water to one foot below the soil surface, as recommended in the Management Plans.

· The use of pumps would reduce the time required for draining and leaching utilizing gravity systems.  Reducing the time required to drain the ponds is important in light of the ACOE operational constraints for the protection of fishery resources in Suisun Marsh.  During the spring, these restrictions severely limit the time that wetland managers can fill their ponds to conduct leach cycles.  If wetland managers can drain more rapidly, they would be in a position to fill their ponds and conduct a leach cycle if USACE restrictions allow for taking in water.

10) Realign and Stabilize Roaring River Distribution System Turnouts

DWR and USBR will provide a maximum of $60,000 to SRCD to facilitate the repair (realigning and stabilizing) of 20 turnouts along the Roaring River Distribution System.

The turnouts were installed when the RRDS was installed in 1980 as part of the Initial Facilities.  Since installation, the ends of the culvert pipes have lifted, making it difficult for adjacent landowners to flood from the RRDS.  Repair of these facilities will improve water management on Individual Ownerships and DFG lands.  

This action provides equivalent or better protection because:

· Implementation will allow wetland managers to follow their Management Plans.  Under current conditions, properties along the Roaring River Distribution System are unable to fill their ponds within the time recommended.  If the turnouts are repaired, then the Management Plans can be followed, and the ponds could be filled in a timely manner.  As shown in Figure 4, active management results in lower soil water salinities, which helps to promote more diverse assemblage of vegetation (Table 2), increased waterfowl food plant productivity and wildlife habitat, thus meeting the objectives of the D-1485 salinity standards for Suisun Marsh.   

· The RRDS is part of the Initial Facilities required in D-1485.   Implementation of this maintenance activity would result in this facility being operated as designed.

11) Drought Response Fund

The Drought Response Fund (DRF) would compensate landowners (including DFG for lands in managed wetlands in the Marsh) that apply higher salinity channel water to their managed wetlands because of prolonged drought conditions.  When triggered, the DRF provides a maximum of $72,000 per year to SRCD for drought response activities including disking, seeding, preparing the seedbed, creating V-ditches, and portable pump operation to increase leaching efficiency.  SRCD would provide DFG up to $10,000 of this fund per year triggered, for similar activities on affected DFG lands.

The drought response criteria and allocation of funding is described in Amendment Three, Article VII (B) (3). The DRF will be made available any year the drought response criteria is triggered, and for one year beyond the last drought year the fund is triggered. 

This action provides equal or better protection because:

· The intent of the salinity objectives will still be met.  As described above, the salinity standards were set with the goal of waterfowl food plant production.  Also, as shown above and demonstrated in Figures 3 and 4, providing channel water salinities does not necessarily mean increased waterfowl food plant production and wildlife habitat.  Appropriate and effective management is critical to meeting habitat goals.  

· Implementation of the DRF will provide wetland managers with additional funding to conduct specific management activities.  The management activities are designed to improve leaching effectiveness.  Effective leaching results in lower soil water salinities as shown in Figures 5 and 6.

· Actively managing water on the clubs can be especially critical during extended drought conditions.  Data from the Comprehensive Review encompass six continuous years of either critical or dry conditions.  The effects of active management during this period can be illustrated with soil water salinity and vegetation data from Goodyear and West Family clubs and is discussed above in the section titled “Effects of Water Management During Drought Conditions”.


Implementation of Actions

1) Implement Three Actions Immediately

Of the eleven actions proposed in Amendment Three, three can be implemented immediately, namely: (1) September SMSCG operation, (2) converting S-97 and S-35 from compliance stations to monitoring stations, and (3) updating the Individual Ownership Management Plans. These actions do not require the physical modification of facilities or contractual agreements.

2) Complete Environmental Documentation and Execute Amendment Number Three

The SMPA parties are nearing completion of Amendment Three.

USFWS and NMFS are reviewing the Initial Study/Environmental Assessment under informal consultation.  Once concurrence is received from these agencies, the documents will be filed.  After finalizing the environmental documentation, the Amendment will be executed. 

3)  Fund SRCD to Implement Other Actions

Once the environmental documentation is completed and Amendment Three is finalized and signed, DWR and USBR will prepare the contracts with SRCD needed to fund the remaining actions.  

The timing of implementation of the remaining actions depends on the specific action. Any action, which requires physical modifications to the Marsh, can only be implemented during the Suisun Marsh construction season.  The construction season varies according to specific activities and specific areas throughout the Marsh because of endangered species restrictions.  Actions in this group include Joint-Use Facilities, Managed Wetland Improvement Fund, and Roaring River Distribution System turnout maintenance. All construction must be timed to avoid impacts to California clapper rail.

Actions that only require the purchase of equipment can be implemented immediately after Amendment Three is signed and funding is available.  Included in this group are portable pumps and fish screens, Water Manager Program, and Drought Response Fund.

Monitoring and Reports to the SWRCB

The SMPA parties will provide the SWRCB the following information and reports to monitor the implementation of the Amendment Three Actions.

1)
  Monitor tide and salinity at compliance and monitoring stations (map).

2)  Conduct triennial aerial photo and vegetation surveys.

3)  Monthly Compliance Monitoring Report

4)  Quarterly Water Manager Report

5)  Annual Data Summary Report

6)  D-1485 Condition 7(d) Annual Report

Concurrences 

The following letters of concurrence for implementing Amendment Three actions are included in Appendix C.

1)  DFG Letter

2)  SRCD Letter

3)  NMFS Letter
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APPENDIX A – SMPA Proposal to the Fairfield               Suisun Treatment Plant

APPENDIX B – Fairfield Suisun Treatment Plant Response Letter

APPENDIX C – Letters of Concurrence

� The objective of this procedure was to estimate changes from historic daily Delta rim hydrology for water years 1987-1992 to include the CUWA/AG criteria presented in the document, Joint Proposal for Resolving San Francisco Bay-Delta Issues; A Briefing Book by Major Agricultural and Urban Water Agencies (October 1994).
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