MEMORANDUM

TO:
Alan Monji, Environmental Scientist, Total Maximum Daily Loads Unit

FROM:
Wayne Chiu, WRCE, Water Quality Standards Unit

CC:
David Gibson, Chief, Water Quality Restoration and Standards Branch


John Odermatt, Chief, Total Maximum Daily Loads Unit


Deborah Jayne, Chief, Water Quality Standards Unit

DATE:
July 28, 2009

SUBJECT:
Proposal to Remove/Delist Agua Hedionda Lagoon from the Clean Water Act Section 303(d) List of Water Quality Limited Segments for Sedimentation 

One acre of Agua Hedionda Lagoon was originally identified during the 1992 Water Quality Assessment (WQA) as impaired due to elevated shellfish tissue levels, threat of objectives violated, and sedimentation.  Since that time, Agua Hedionda Lagoon has continued to be listed as impaired for bacteria and sedimentation on the Clean Water Act Section 303d List Water Quality Limited Segments (303(d) List).

During the development of the TMDL project to address sedimentation in Agua Hedionda Lagoon, several of the stakeholders requested the supporting documentation used to originally list the lagoon as being a surface water impaired for sedimentation.  In an attempt to find the original documentation, and subsequent research into the history of the lagoon since the original 1992 WQA listing, there appears to be evidence to support the removal/delisting of Agua Hedionda Lagoon, as being impaired for sedimentation, from 303(d) List.  

Attached to this memo you will find the following documents summarizing the rationale for removing Agua Hedionda Lagoon, as being impaired for sedimentation, from the 303(d) List:

1) A timeline of the listings of Agua Hedionda Lagoon since 1992, summarizing the listed impairing pollutants, beneficial uses impacted, and area affected.
2) A document that summarizes the background and research used to justify the removal/delisting of Agua Hedionda Lagoon, for impairment by sedimentation, from the 303(d) List, including a discussion of the dredging and sedimentation history of the lagoon, the historical basis for the 303(d) listings, a summary of the rationale for removing Agua Hedionda Lagoon from the 303(d) list for sedimentation, and a list of references that were used to develop the document.

Based on the information collected during my research, removal of Agua Hedionda Lagoon from the 303(d) List for sedimentation appears to be warranted and is recommended, unless additional information is identified or developed that clearly indicates a justification for continued listing of the Agua Hedionda Lagoon, as being impaired for sediments.

AGUA HEDIONDA LAGOON BACTERIA/SEDIMENTATION 303(d) LISTING TIMELINE

1992 Water Quality Assessment

Water Quality Conditions:

-1 acre identified as impaired water quality condition

-399 acres identified as unknown water quality condition

Problem/Need Description:

-Elevated shellfish tissue levels

-Threat of objectives violated

-Sedimentation

1996 Water Quality Assessment

Beneficial Use Categories Assessed:
-Aquatic Life

-Recreation: Contact

-Recreation: Noncontact

-Shellfish Harvesting

Beneficial Uses Not Supported (Standards Exceeded in Over 25% of Samples) Due To:

-Nothing listed

Beneficial Uses Partially Supported (Standards Exceeded 10% to 25% of Samples) Due To:

-SED (Sedimentation/Turbidity, including habitat alteration due to sedimentation)

-COL (Coliform Bacteria)

Standards Exceeded But Effects on Beneficial Uses Uncertain:

-COL (Coliform Bacteria)

Total Area Affected by 1 or More Constituents:

-5 of 320 acres
1998 303(d) List

Pollutant/Stressor:
-High Coliform Count

-Sedimentation/Siltation

Size Affected:

-5 acres (for High Coliform Count)

-5 acres (for Sedimentation/Siltation)

1998 303(d) List Fact Sheet

Areal Designation: 320 acres

Beneficial Uses Impacted: Aquatic Life; Contact and Noncontact Recreation; and Shellfish Harvesting

Previously Listed on 1992 WQA: Yes, 1 acres was estimated impaired for coliform and 1 acres estimated threatened for sediment.
Proposed 1996 WQA: Increase to 5 of 320 acres partially supporting beneficial uses and impaired for sediment; 5 of 320 acres exceed standards for coliform, but effect on beneficial uses uncertain; and 315 acres unknown condition.
2002 303(d) List

Pollutant/Stressor:
-Bacteria Indicators
-Sedimentation/Siltation

Size Affected:

-6.8 acres (for Bacteria Indicators)

-6.8 acres (for Sedimentation/Siltation)

2006 303(d) List

Pollutant/Stressor:
-Bacteria Indicators
-Sedimentation/Siltation

Size Affected:

-6.8 acres (for Bacteria Indicators)

-6.8 acres (for Sedimentation/Siltation)

Agua Hedionda Lagoon Dredging and Sedimentation History
Prior to 1950, Agua Hedionda Lagoon was a slough.  The slough was a silt-choked, 230 acre marsh that only occasionally was open to the sea (MEC, 1997).  Odors from the stagnant water conditions presumably were the reason why the slough got its Spanish name, Agua Hedionda, which means “stinking water” in the English translation.
In the early 1950’s, San Diego Gas and Electric Company (SDGE) purchased the Agua Hedionda slough, and adjacent property along the south shore, to construct the Encina Power Station and a tidal basin to provide its cooling water (MEC, 1997).  SDGE had approximately 4.3 million cubic yards of sediment dredged from the slough to depths of approximately 8 to 11 feet below mean sea level (MSL) throughout most of the lagoon in 1954 (MEC, 1997).  The lagoon is separated into three sections, commonly referred to as the outer, middle, and inner lagoon, extends 1.7 miles inland, and is a maximum of 0.5 miles wide (MEC, 1997)..

Included in the design of the dredged lagoon were two settling basins – one in the outer lagoon (~20 feet below MSL) to trap sands discharged into the lagoon via tides and currents located near the ocean inlet, and another basin located at the eastern end of the inner lagoon (~17 feet below MSL) to trap sediments discharging into the lagoon from Agua Hedionda Creek (MEC, 1997).  The dredged lagoon system initially had a mean tidal prism of 55 million cubic feet and a maximum diurnal or spring tidal prism of 80 million cubic feet (Jenkins and Wasyl, 1996).
Between 1954 and 1995, the maintenance of the lagoon was limited to the dredging the outer lagoon of the beach sands on a cycle of approximately every 1 to 3 years.  The dredged sediments were used to replenish the beach sands to the north and south of the lagoon inlet.  Large sandbars had formed in the outer and middle lagoon, and two sandbars had formed in the western end of the inner lagoon by 1995 (MEC, 1995).  
In November 1995, it was estimated that the lagoon system had a mean tidal prism of approximately 36 million cubic feet (compared to the estimated 55 million cubic feet in 1954) and a maximum diurnal or spring tidal prism of 64 million cubic feet (compared to the estimated 80 million cubic feet in 1954)(Jenkins and Wasyl, 1996).  
According to the modeling results for of the lagoon volumes, the high flow rates required for the Encina Power Station greatly strengthened the flood tide flow velocities in to the lagoon, and weakened the ebb tide flow velocities out of the lagoon (Jenkins and Wasyl, 1996),.  The actual flow rates required to operate the Encina Power Station exceeded original expected operating flow rates.  The increased operational flow rates required by the Encina Power Station caused the flood flow velocities to exceed the threshold velocities of the sediment on during the flood tide cycle, while the sediment flow velocity was only infrequently and only briefly exceeded during a few ebb flow cycles.   As a result, the sediment could move easily into the lagoon during flood tides, but sediment had a hard time moving out of the lagoon during ebb tides.

The formation of the sandbars, in the middle and inner lagoon, was first noticed in 1960 (MEC, 1995), just 6 years after the initial dredging that formed the lagoon.  The intrusion and deposition of beach sands through the ocean inlet characterize the sediment deposits in the middle lagoon (MEC, 1995).  The sand bars located in the western area of the inner lagoon were also sandy, but with a higher silt/clay content than the sand bar in the middle lagoon (MEC, 1995).  Additionally, the settling basin in the inner lagoon had been noted as filled entirely in 1995 (MEC, 1995).  The formation of the sandbars, in the middle and west end of the inner lagoon, restricting circulation and reducing ebb tide flow velocities likely resulted in a higher silt content of the inner lagoon sandbars and the filling of the inner lagoon settling basin. 
In 1998, the outer, middle, and inner Agua Hedionda Lagoon was dredged to conform to a remedial measure proposed by Jenkins and Wasyl (1996).  The newly dredged lagoon system configuration was estimated to have a mean tidal prism of approximately 53 million cubic feet (compared to the initial 55 million cubic feet) and a maximum diurnal or spring tidal prism of 88 million cubic feet (compared to the initial 80 million cubic feet) (Jenkins and Wasyl, 1996).  The new lagoon system configuration was also expected to increase the mean intertidal area to 38.9 acres versus 31.6 acres for the early lagoon system configuration in 1954; increase the mean subtidal area to 236.9 acres versus 233 acres for the lagoon system configuration in 1995; remove most of the fine sediments resuspended by boating activities and daily wind mixing; and, improve water visibility, which should promote the expansion of eel grass habitat and increase the biomass and productivity of the lagoon (Jenkins and Wasyl, 1996).
Since 1998, the outer lagoon has been dredged approximately every 2 years.  Since that dredging event the formation of sandbars in the middle and inner lagoon do not appear to be re-occurring.  Circulation appears to have improved, and the settling basin in the eastern part of the inner lagoon does not appear to be filling very quickly compared to the period of time  between 1954 and 1998 (Keith Merkel and Sheila Henika of Cabrillo Power, personal communication).  The Encina Power Station continues to monitor the sediment build up in the outer, middle, and inner lagoon.
Historical Basis for Agua Hedionda Lagoon 303(d) Listings
1992 Water Quality Assessment

According reported findings from a sanitary survey conducted by the State Department of Health Services, Environmental Management Branch (Wells and Price, 1989), water quality meets acceptable bacteriological standards for approved and conditionally approved shellfish growing area classifications, but do not meet acceptable standards during periods closed to shellfish harvesting due to rainfall.  It was also noted that fecal coliform levels in shellfish taken from the growing area frequently exceeded the acceptable market standard of 230 MPN per 100 grams of meat.  The critical finding of the study was that shellfish not able to meet the acceptable market standard for fecal coliform were taken from waters that reportedly met the acceptable standards for growing waters.  The shellfish muscle tissue exceeded the muscle tissue standards for fecal coliform even though the water quality was able to meet water quality objectives.  The report did not mention affects of sediment or sedimentation upon the shellfish growing area.
An internal San Diego Water Board memo (Peters, 1990) made the following general observations:  (a) no obvious source of bacteriological contamination exists in the eastern portion of the lagoon during dry weather, (b) the shellfish growing grounds station always had the highest fecal coliform concentration in the mussel tissue, and (c) excluding the stations on either side of the lagoon mouth, the fecal coliform concentration found within the mussels at the ocean and lagoon station were nearly identical.  The memo also noted that at most stations the results were generally <2MPN/100mL for both total and fecal coliform.  Higher coliform concentrations were found at the ocean station nearest the lagoon mouth and at the shellfish growing grounds.  There was no mention in the memo about affects from sediment or sedimentation upon the Agua Hedionda Lagoon.
The data and observations from the documents referenced above were the most likely basis for identifying Agua Hedionda Lagoon as impaired in the 1992 Water Quality Assessment (WQA).  The 1992 WQA identified Agua Hedionda Lagoon with 1 acre identified as impaired, and 399 acres of unknown water quality condition.  The 1 acre area is likely associated with the shellfish growing area in the outer lagoon because the listing was based on “elevated shellfish tissue levels.”  
Other problems identified in Agua Hedionda Lagoon on the 1992 WQA were “threat of objectives violated” and “sedimentation.”  The “threat of objectives violated” appears to be associated with numeric REC-1, REC-2, and/or SHELL bacteriological water quality objectives in the Basin Plan, though the specific threat is not specified.  It is important to note that the problem is characterized as a “threat of objectives violated” and not “objectives violated.”  

Documentation that serves as the basis for the 1992 WQA “sedimentation” problem in Agua Hedionda Lagoon does not appear to be available; however, as noted above in the Dredging and Sedimentation History, the sandbar in the outer lagoon, and sandbars located in the middle and western part of the inner lagoon, were present at the time.  Observation of these sandbars and the threat of lagoon mouth closure, which could have affected the water quality in the outer lagoon for the shellfish growing area, may have been the basis for identifying the “sedimentation” problem on 1992 WQA.
1996 Water Quality Assessment

In the 1996 WQA, the Agua Hedionda Lagoon listing does not include much more information, but does expand the affected area to 5 of 320 acres, compared to 1 of 400 acres in the 1992 WQA.  The shellfish growing area is approximately 5 acres in size, thus the change appears appropriate if the area of concern was the entire shellfish growing area.
Also in the 1996 WQA, the beneficial use categories that were assessed included aquatic life, contact recreation, noncontact recreation, and shellfish harvesting.  Bacteriological water quality objectives are associated with protection of beneficial uses of surface water, including contact and noncontact recreation, and shellfish harvesting.   Additional bacteria water quality data were collected between the 1992 WQA and 1996 WQA and could be compared to the bacteria water quality objectives.  
It is unclear if sedimentation is also related to contact and noncontact recreation, and shellfish beneficial uses.  Sedimentation may impact aquatic life, but it is unclear if the impairment of aquatic life is limited to the 5 acres associated with the shellfish growing area.  No documentation from the time is available to support a conclusion that there is an impairment of aquatic life due to sedimentation, or exactly where the sedimentation impairment is located.
The 1996 WQA indicates that there are no beneficial uses that are not supported.  The 1996 WQA indicates that the aquatic life and shellfish harvesting beneficial uses are partially supported, with standards exceeded in 10% to 25% of samples collected.  The data used to support the listing of Agua Hedionda Lagoon in the 1992 WQA appear to be based primarily on bacteria levels in shellfish muscle tissue, not water quality data.  Most water quality data from the time indicate that water quality standards were being met.  It is unclear if the “10% to 25% of samples collected” exceeded water quality standards, or shellfish muscle tissue standards, or a combination of both.  

There do not appear to be any supporting samples collected or data used to document the 1992 WQA or 1996 WQA listing for sedimentation.   It is also unclear what standard the “10% to 25% of the samples collected” to, since there is no numeric water quality objective for sediment.  As noted previously, the Dredging and Sedimentation History indicates that the sandbar in the outer lagoon, as well as the sandbars in the middle and western part of the inner lagoon, were present at the time.  The presence of those sandbars likely limited the circulation of the lagoon.  The 1996 WQA sedimentation listing for Agua Hedionda Lagoon may have been based on the 1992 WQA, and the continued presence of the sandbars were probably used to support continuing the listing for sediment impairment.
1998 303(d) List
The 1998 303(d) List, continued to list the Agua Hedionda Lagoon as impaired by a “high coliform count” (i.e., bacteria) and “sedimentation/silation” affecting an area of 5 acres in size.  The 1998 303(d) List is also the first time a fact sheet is included.
The fact sheet summarizes that previous 1992 WQA and 1996 WQA listings, and indicates that the probable cause/source of bacteria as industrial, urban and agricultural runoff and sewage spills, and probable sediment sources include construction activities.  The fact sheet indicates that the “areal designation” for Agua Hedionda Lagoon is 320 acres.  The actual 303(d) List indicated only 5 acres as affected.  It is unclear if “areal designation” on the fact sheets means 320 acres are considered impaired, or if there are 320 acres being evaluated in the listing.  
The fact sheet lists several references that apparently were used to develop the rationale for the listing.  The references listed include the following:

· Bradhaw, J. et al., 1976 (fact sheet does not provide more information, but presumably this refers to “The Natural Resources of Agua Hedionda Lagoon” published by the California Department of Fish and Game and the U.S. Fish and Wildlife Service, prepared by Dr. Jack Bradshaw, et al., dated June 1976).

· County of San Diego, Department of Health Services.

· Order No. 90-42.  NPDES No. CA0108758.  Waste Discharge Requirements for Stormwater and Urban runoff from the County of San Diego, the Incorporated Cities of San Diego County and the San Diego Unified Port District.

· Shellfish Protection Act of 1993. 

· University of California Cooperative Extension, Sea Grant, 1995.  San Diego County Wetlands History, Inventory, Ecology, and Economic Valuation with Special Reference to Agricultural Nonpoint Source Pollution.  Publication UCSGEP-SD 95‑1.

The fact sheet provides some discussion of the “rationale used for listing the Agua Hedionda Lagoon as partially supporting beneficial uses” for bacteria and sediment.  It is important to note that the narrative discussions are for listing as “partially supporting beneficial uses” and not “beneficial uses not supported.”

For bacteria, the first point made in the discussion is about elevated coliform levels in the western (i.e., outer) lagoon basin located near the commercial shellfish grower.  The discussion indicates that the shellfish growing area is classified as a restricted growing area, which is probably based on the standards in the Shellfish Protection Act of 1993.  The available historical data indicate that the elevated coliform levels are found in the shellfish muscle tissue rather than in the water column.  The discussion also references Order 90-42, which states that stormwater from the cities of Carlsbad and San Marcos discharge coliform through urban runoff discharges into the Agua Hedionda Lagoon.  Finally, the discussion states that there have been sewage spills, which is probably based on information provided by the County of San Diego, Department of Environmental Health Services.
For sediment, the discussion indicates that the Agua Hedionda Lagoon watershed is dominated by urban and agricultural land uses, which is probably a conclusion based on information contained in the University of California Cooperative Extension, and possibly Bradshaw, et al. references.  The discussion states that in the past, land grading for construction has caused large inflows of sediments during heavy rainfall.  The discussion also states that the outer lagoon has been periodically dredged to remove sediment, but the two inner lagoons are impacted by sediment.  As noted previously in the discussion of Dredging and Sedimentation History, the sandbar in the outer lagoon, and the sandbars in the middle and western part of the inner lagoon, were present at the time.  The sandbars in the middle and inner lagoon were likely formed by sand primarily migrating through the ocean inlet rather than from the upper reaches of the watershed.   Dr. Bradshaw in “The Natural Resources of Agua Hedionda Lagoon,” states, “[t]he erosion characteristics of the Agua Hedionda Creek drainage are such that serious sedimentation does not seem to occur.”  This document, however, was also written before a significant amount of urban development had occurred in the watershed.  

Finally, of particular note in the discussion for sediment, no quantitative data were cited, only historical information and observation of sediment impacts.

2002 303(d) List
The Agua Hedionda Lagoon continued to be included on the 2002 303(d) List as impaired by “bacteria indicators” and “sedimentation/siltation,” however, the estimated size affected is increased to 6.8 acres.  The 2002 303(d) List does not include a fact sheet that discusses the rationale for keeping Agua Hedionda Lagoon on the list, presumably because no additional data were provided or available.

There is no rationale provided for increasing the size of the area affected from 5 acres to 6.8 acres.  A GIS layer was created in 2002 to show the locations of the segments or areas of the 303(d) listed waterbodies.  The 2002 GIS layer locates the 6.8 acres near the ocean inlet, which is where the sandbar was located in the northern part of the outer lagoon.  
The shellfish growing area, which appears to be the basis for the original listing for bacteria in the 1992 WQA, is located in the southern part of the outer lagoon.  It should also be noted that the sandbars in the outer, middle, and inner lagoon were dredged and removed after the 303(d) List was updated in 1998.  The intrusion of beach sands through the ocean inlet was still occurring, but maintenance dredging was also still being performed in the outer lagoon.  Excessive deposition of sediment in the middle and inner areas of the lagoon did not appear to be re-occurring at the time.

2006 303(d) List
In the 2006 303(d) List, Agua Hedionda Lagoon continued to be listed as impaired by “bacteria indicators” and “sedimentation/siltation” affecting an area of 6.8 acres in size.  The location shown on the GIS layer is the same as in 2002.  The 2006 303(d) List does not have a fact sheet that discusses the rationale for keeping Agua Hedionda Lagoon on the list, presumably because no additional data were provided or available.

The excessive deposition of sediment in the middle and inner lagoon did not appear to be re-occurring at the time.

Summary of Situation-specific Weight of Evidence Delisting Factors for Removing Agua Hedionda Lagoon from the 303(d) List for Sedimentation

Agua Hedionda Lagoon is a lagoon that has been extensively modified/improved to create a man-made lagoon to support the operation of the Encina Power Station.   Under natural conditions, the lagoon was originally a “silt-choked” marsh that was only occasionally open to the ocean.  The lagoon system configuration that was originally dredged in 1954 included two settling basins – one in the outer lagoon (~20 feet below MSL) to trap sands carried in through the ocean inlet, and one at the eastern end of the inner lagoon (~17 feet below MSL) to trap sediments from Agua Hedionda Creek, which discharges in to the lagoon.  Today, the lagoon system is essentially an engineered system that was built in 1954 and was expected to require some maintenance to remove sediment from the settling basins. 

The documentation to support the original basis for listing Agua Hedionda Lagoon as an impaired water quality segment, on the 1992 WQA, does not appear to be available.  The 1992 WQA listing of Agua Hedionda Lagoon appears to be based primarily on the elevated levels of bacteria in shellfish muscle tissue rather than upon bacteria or sediment in the water column.  This seems to be consistent with the 1992 WQA listing being limited to 1 of 400 acres, presumably associated with the shellfish growing area in the outer lagoon.

The 1996 WQA increased the area affected to 5 acres, which still appears to be limited to the shellfish growing area in the outer lagoon.  In the 1998 303(d) List, the area affected is still shown as 5 acres.  The 2002 and 2006 303(d) Lists show the area affected as 6.8 acres.  In every listing, the area affected appears to be limited to the outer lagoon.
In regards to the basis for listing Agua Hedionda Lagoon for sedimentation, there does not appear to be any data available to support the listing.  The available information suggests that the original listing was likely based on the observation of sandbars that had formed in the outer, middle, and western part of the inner lagoon.  The sandbars were first noticed in 1960, just 6 years after the intial dredging that formed the lagoon.  The formation of the sandbars in the middle and inner lagoon appeared to be a result of the higher than expected flow rates required to operate the Encina Power Station, which greatly increased the sediment discharge into the lagoon from the ocean inlet during flood tides, and reduced the effectiveness of sediment removal out of the lagoon during the ebb tides.
In 1998, the outer, middle, and inner Agua Hedionda Lagoon was dredged to conform to a remedial measure proposed by Jenkins and Wasyl (1996).  Since the 1998 dredging, the formation of sandbars in the middle and inner lagoon do not appear to be re-occurring.  The outer lagoon continues to be dredged approximately every 2 years.  The overall impacts of the past dredging projects seems to have improved water circulation and reduced the sediment deposition in the settling basin in the eastern part of the inner lagoon as compared to the  time period from 1954 to 1998.  The Encina Power Station continues to monitor the sediment build up in the outer, middle, and inner lagoon.
The delisting the Agua Hedionda Lagoon, for impairment by sedimentation/siltation, is warranted based upon the following observations: 
1) the lagoon is an engineered system that is artificially kept open and includes settling basins that are expected to require maintenance to remove sediment,
2) there is a significant lack of data to support the original sedimentation listing on the 1992 WQA, 
3) the historical listings of the lagoon (1992 to 2006) apparently were limited to the outer lagoon, 
4) the curtailed sandbar formation in the middle and inner lagoon since the 1998 dredging work in the outer, middle, and inner lagoon, 
5) the outer lagoon continues to be dredged every 1 to 3 years, and

6) the apparent effective reduction in sediment build up in the inner lagoon settling basin. 
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