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	Problem Statement
	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization



	P1.  MUN, GWR, and REC-1 uses are being threatened by elevated levels of bacteria and virus in water.


	Native bacteria and virus in soil
	Erosion of soil into creek 


	No data available.  However, there is slight correlation of high bacteria levels at WTP intakes with high turbidity and high flow.
	Local at point of erosion

Erosion occurs throughout the entire watershed.
	Pollutant Prioritization: Three beneficial uses threatened, one use is critical (MUN); cumulative effect of pollutant occurs throughout watershed and moves with sediment load; interrelated effects include proportional changes in bacteria level with changes in erosion rate and sediment load

Source Prioritization: Source is typically small in magnitude; bacteria moves with eroded soils during rainfall events, but once in stream moves further than sediment

Causes or Process Prioritization: Erosion is a simple to moderate cause to address; costs can range from low to moderate, depending on the size of the erosion area; address erosion process rather than looking at changes in land use

	
	Failed septic systems
	Septic seepage into creeks through groundwater or overland flow
	No data are available.  However, bacteria levels are generally elevated in streams within and below areas of failed septic systems.
	Local, near failed septic tanks and leach fields

Occurs in multiple subwatersheds along the Highway 4 corridor (San Antonio and San Domingo Creeks) and in Rancho Calaveras area (Cosgrove and Indian Creeks)
	Pollutant Prioritization: Three beneficial uses threatened, two uses are critical (MUN and GWR); cumulative effect of pollutant occurs within a few subwatersheds; no interrelated effects

Source Prioritization: Source is typically small in magnitude; bacteria moves slowly through groundwater and seeps to stream

Causes or Process Prioritization: Septic and leachfield seepage are moderate causes to address; costs are low on an individual-system basis; address failed leach fields before septic tanks, given the volume of waste discharged

	
	Animals in or adjacent to stream
	Lack of fencing of domesticated animals and inadequate rotation of animals through riparian corridor
	No data are available.  However, fecal matter was observed in and adjacent to streams during field assessment.
	Occurs in multiple subwatersheds in the upper watershed, primarily on rangeland near the Highway 4, 49, 12, and 26 corridors.

Also associated with small suburban ranchettes throughout the entire watershed
	Pollutant Prioritization: Three beneficial uses threatened, two uses are critical (MUN and GWR); cumulative effect of pollutant occurs within multiple subwatersheds; interrelated effects include proportional changes in bacteria level, with changes in erosion rate and sediment load

Source Prioritization: Source is typically moderate in magnitude; bacteria is either deposited directly in stream or moves fast with eroded soil from banks and upland area during rainfall events; once in stream, bacteria moves further than sediment

Causes or Process Prioritization:  Waste deposition in stream or adjacent to the stream is a simple cause to address with BMPs; costs (though low) may be a issue if fencing is required; address stream access rotation or exclusion before BMPs in the upland area are applied

	
	Recreational activities
	Body contact during water sports
	No data are available.
	Occurs in multiple subwatersheds in the upper watershed

Bathing also occurs on a local basis in a few subwatersheds.
	Pollutant Prioritization: Three beneficial uses threatened, one use is critical (MUN); effect of pollutant occurs locally; no interrelated effects

Source Prioritization: Source is small in magnitude; bacteria deposited directly in lake are very mobile

Causes or Process Prioritization: Body contact is a simple cause to address with access restriction, but change in bacteria level with action may be limited; low direct costs, but may have an impact on local economy


	Problem Statement
	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization



	P2.  MUN, IND, PRO, REC-1, GWR, COLD, MIGR, DU-1, DU-2, and SPWN uses are being threatened by eutrophication of streams, urban lakes, stock ponds, in- and off-channel ponds, and reservoirs because of elevated nutrient (N, P) levels


	Agricultural practices
	Runoff of excess fertilizer from crops and orchards to stream; runoff of leachate from animal waste, feeding areas, and spoiled crops; nutrients in eroding soil
	Limited data showing cumulative nutrient levels from crops, orchards, and animal waste.  No point source or “problem area” data have been collected.  Increased productivity (algae and attached vegetation) was observed below crop and animal holding areas.
	Occurs by at least one of the processes throughout the entire watershed
	Pollutant Prioritization: Ten beneficial uses threatened, four uses are critical (MUN, GWR, COLD, and SPWN); cumulative effect of pollutant occurs throughout watershed, interrelated effects of pollutant are the actual threats to beneficial uses (algal bloom, algal waste, taste and odor, and low dissolved oxygen levels)

Source Prioritization: Source is typically moderate in magnitude, given the concentration released and percent land use in watershed; nutrient movement is fast with runoff and slow with groundwater transport to the stream

Causes or Process Prioritization: Fertilizer runoff, leachate from animal holding and feeding areas, and spoiled crops are simple to moderate causes to address; costs for BMPs are low, but costs for runoff control may be moderate, depending on scale of collection and treatment system; address fertilizer, spoiled crop, and soil erosion BMPs first, then runoff from holding and feeding areas

	
	WWTP and failed septic systems
	Legal discharge of nutrients from WWTP (pipe effluent, leachate trenches, and spray fields), septic seepage into creek through groundwater or overland flow
	WWTP nutrient discharge data.  Generally, little increase in productivity was observed below effluent piping.  Increased productivity (algae and attached and riparian vegetation) observed in streams in proximity to leachate trenches and spray fields.

No data are available to directly support nutrient loading from failed septic systems.  The county and RWQCB are aware of several problem areas, however.  Increased productivity (algae and attached and riparian vegetation) was observed in streams and lakes, in and below areas of potential septic system failures.
	Local, near failed septic tanks, leach fields, and spray fields

Occurs in multiple subwatersheds along the Highway 4 corridor (San Antonio and San Domingo Creeks) and in the Rancho Calaveras area (Cosgrove and Indian Creeks)
	Pollutant Prioritization: Ten beneficial uses threatened, four uses are critical (MUN, GWR, COLD, and SPWN); effect of pollutants from a WWTP is local, but may be cumulative at a downstream lake; cumulative effect of pollutant from failed septic systems occurs in a few subwatersheds; interrelated effects of pollutant are the actual threats to beneficial uses (algal bloom, algal waste, taste and odor, and low dissolved oxygen levels)

Source Prioritization: Sources are small to moderate in magnitude, given the concentration released and percent land use in watershed; nutrient movement is fast with direct discharge (WWTP) and slow with groundwater transport to the stream (failed septic systems)

Causes or Process Prioritization: WWTP upgrades are complex and high cost; a failed septic system is a moderate cause to address with a low cost requirement; address septic systems before determining costs and benefits of WWTP upgrades

	
	Urban runoff 
	Runoff of excess fertilizer from yards, parks, and golf courses to stream
	No data are available to directly support nutrient loading from application of excess fertilizer.  Increased productivity (algae and attached and riparian vegetation) was observed in streams and lakes, in and below urban areas.
	Occurs primarily near urban and suburban areas along the Highway 4, 49, 12, and 26 corridors; watershed scale problem


	Pollutant Prioritization: Ten beneficial uses threatened, four uses are critical (MUN, GWR, COLD, and SPWN); cumulative effect throughout watershed; interrelated effects of pollutant are the actual threats to beneficial uses (algal bloom, algal waste, taste and odor, and low dissolved oxygen levels)

Source Prioritization: Releases from multiple urban areas and within one urban area are large in magnitude; nutrient movement is fast with irrigation and rainfall runoff

Causes or Process Prioritization: Nutrient runoff is a simple cause to address with education and BMPs; low-cost solutions; address public education first, then apply park and golf course BMPs


	Problem Statement
	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization



	P3.  MUN, IND, PRO, REC-1, WARM, COLD, DU-1, DU-2, and SPWN uses are being threatened by elevated suspended sediment levels during storm, spring runoff, and dam outflow events


	Urban runoff 
	Sediment runoff from new developments and construction sites, sediment disturbance and entrainment by vehicles crossing through stream beds, and sediment runoff from road sanding during winter above snow line
	No data available to directly support sediment loading from urban runoff.  However, years of suspended sediment data for the North and South Forks of the Calaveras River demonstrate cumulative effects from multiple land uses in the upper watershed.  Sediment loading was physically observed at construction sites and vehicle crossings during the field assessment. 
	Occurs primarily near urban and suburban areas along the Highway 4, 49, 12, and 26 corridors

Road sanding is generally restricted to Highway 4, above Murphys.

Watershed scale problem
	Pollutant Prioritization: Nine beneficial uses threatened, two uses are critical (COLD and SPWN); cumulative effect throughout entire watershed; interrelated effects include proportional decrease in bacteria, nutrient, herbicide, and pesticide loading, with decrease in sediment load

Source Prioritization: Releases from multiple urban areas and within one urban area are large in magnitude; sediment movement is fast with rainfall runoff

Causes or Process Prioritization:  Cause simple to moderate to address with BMPs and catch basins; low to moderate cost solutions; address vehicle crossings first, then erosion control practices for construction and development, followed by road sanding

	
	Slips/slides and stream banks
	Erosion of slip/slide faces; downcutting through slip/slides that have crossed streams; undercutting of unstable (trampled, rework by placer mining, and unstable slope from hydraulic mining) stream banks
	No data are available to directly support sediment loading from slips/slides or unstable stream banks.  However, years of suspended sediment data for the North and South forks of the Calaveras River demonstrate cumulative effects from multiple land uses in the upper watershed.  Sediment loading was physically observed at trampled stream banks and along channels modified by mining activity during the field assessment.
	Local at the point of erosion.  Slip/slide problems are generally limited to steeper canyons above Highway 49, especially in older burn areas.  Trampling of stream banks by domesticated animals occurs in isolated locations within the upper watershed, primarily on rangeland near the Highway 4, 49, 12, and 26 corridors.  Reworked stream channels and banks during historic placer and hydraulic mining are generally limited to the mining district between New Hogan Lake and Sheep Ranch.  However, large-scale placer and hydraulic mining did occur in and around Jenny Lind.
	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in bacteria, nutrient, herbicide, pesticide, and metal loading, with decrease in sediment load

Source Prioritization: Sources are moderate in magnitude; medium rate of sediment movement, faster in upland area and along stream banks or in stream

Causes or Process Prioritization: Cause simple to complex to address with BMPs and stabilization/restoration; low to high cost solutions (multistage projects with study, modeling, design, and construction); address grazing BMPs first, then stabilize toe of slope/slide, remove debris flow from stream, and stabilize/restore banks in grazing and mining areas

	
	Natural erosion (not induced by reservoir releases)
	Lowering of stream bed base level, stream bank undercutting, flood plain scouring during flood events
	No data were available for the upper watershed.  Erosion on lower watershed is influenced by releases from New Hogan Dam (see below).
	Typically occurs near the bottom of subwatersheds around Highway 49 at high water flow

Flood plain scouring is generally limited to the North and South Forks of the Calaveras and the lower Calaveras River below New Hogan Reservoir at high water flow


	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in bacteria, nutrient, and metal loading, with decrease in sediment load.

Source Prioritization: Sources are moderate in magnitude; medium rate of sediment movement, fast in upland area, fast movement along stream banks or in stream.

Causes or Process Prioritization: Cause complex to address by improving function of riparian corridor, restoring stream channel, and slowing runoff and flood flow; high cost solutions (multistage projects with study, modeling, design, and construction); address runoff controls first, then vegetation and stream channel restoration


	Problem Statement
	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization



	P3. (Continued)  MUN, IND, PRO, REC-1, WARM, COLD, DU-1, DU-2, and SPWN uses are being threatened by elevated-suspended sediment levels during storms, spring runoff, and dam outflow events.
	Sheet/rill erosion
	Overgrazing of both riparian and upland vegetation permits sheet erosion; fire removes vegetation and may seal soil to water penetration, both of which allow sheet and rill erosion; uncontrolled or misdirected water running off of road surface promotes rill erosion; excessive clearing of understory, uncontrolled or misdirected runoff on dirt roads and skid tracks, too narrow of a riparian corridor in forest harvesting areas allows sheet and rill erosion; and overused, poorly maintained, or unauthorized trails along and crossing through streams allow rill erosion.
	No data available to directly support sediment loading from sheet/rill erosion.  However, years of suspended sediment data for the North and South Forks of the Calaveras River demonstrate cumulative effects from multiple land uses in the upper watershed.  Evidence of sheet or rill erosion was observed in overgrazed upland and riparian areas, older burn areas, failed water control BMPs along paved and unpaved roads, and OHV trails.  Sediment loading was physically observed at overgrazed areas, failed water control BMPs along paved and unpaved roads, and along OHV trails.
	Overgrazing occurs in isolated locations within the upper watershed, primarily on rangeland near the Highway 4, 49, 12, and 26 corridors.

Large-scale fires occur across multiple subwatersheds in the upper watershed.

Uncontrolled or misdirected water running off of road surface

Problems related to forest harvest and trail and road management practices occur on private, state, and federal lands across multiple subwatersheds above Highway 4.


	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in bacteria, nutrient, and metal loading, with decrease in sediment load

Source Prioritization: Sources are moderate to large in magnitude; slow to medium rate of sediment movement, depending on distance to stream and rainfall rate

Causes or Process Prioritization: Causes simple to complex to address with BMPs, water bars, runoff controls, vegetation restoration, and sedimentation basins; low to moderate cost solutions; address grazing, forest harvest, and trail management BMPs first, then water bars to control runoff rate, sedimentation basins to capture eroded soil, and vegetation restoration in burn areas and along stream channels.

	
	Reservoir releases
	Release of sediment-laden water from base of the reservoir and spillway; undercutting of dry beaches, stream banks, and levees during flood releases; and scouring of stream bed and flood plain during flood releases
	Turbidity and suspended sediment data collected below New Hogan Dam indicate that sediment loading is occurring in the lower Calaveras River during high flows.

Turbidity data collected at Bellota and Stockton Diverting Canal in the lower watershed and physical observation of mass wasting of stream banks, levees, and flood plain terraces suggest that undercutting is occurring during high flows.
	Occurs at and below New Hogan Dam.  Scour and bank erosion problems occur along the lower Calaveras River and Mormon Slough.
	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in one subwatershed; interrelated effects include proportional decrease in bacteria, nutrient, herbicide, pesticide, and metal loading, with decrease in sediment load.

Source Prioritization: Source is moderate in magnitude; fast rate of sediment movement along stream banks, on flood plain, and in stream.

Causes or Process Prioritization:  Cause complex to address with flood routing and bank/levee protection; high cost solutions (multistage projects with study, modeling, design, and construction); address reevaluation of reservoir operation plan first, then methods of increasing flood plain storage, and stabilizing banks and levee slopes


	Problem Statement
	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization



	P4.  MUN, REC-1, COLD, DU-1, and SPWN uses are being threatened by elevated sediment levels during low-flow events.
	Urban runoff
	Sediment runoff from new developments and construction sites, and sediment disturbance and entrainment by vehicles crossing through stream beds
	No data available to directly support low-flow sediment loading from urban runoff.  Typically, urban streams are dry during summer months.  On those streams that contain flow, sediment loading from construction and vehicle crossing were observed.
	Occurs primarily near urban and suburban areas along the Highway 4, 49, 12, and 26 corridors

Road sanding is generally restricted to Highway 4, above Murphys.

Watershed scale problem
	Pollutant Prioritization: Five beneficial uses threatened, two uses are critical (COLD and SPWN); cumulative effect throughout entire watershed; interrelated effects include proportional decrease in bacteria, nutrient, herbicide, and pesticide loading, with decrease in sediment load

Source Prioritization: Releases from urban areas during the dry season are small in magnitude; slow to moderate sediment movement, depending on distance to stream and water source (irrigation or summer rainfall)

Causes or Process Prioritization: Cause simple to address with BMPs; low-cost solutions; address vehicle crossings first, then erosion control practices during construction and in developments.

	
	Slips/slides and stream banks
	Downcutting through slip/slides that have crossed streams; undercutting of unstable (trampled, rework by placer mining, or unstable slope from hydraulic mining) stream banks; and overused, poorly maintained, or unauthorized trails crossing through streams
	No data are available to directly support low-flow elevated turbidity from slips/slides, or unstable stream banks.  However, low-flow data for the North and South Forks of the Calaveras River indicate that active erosion does occur at low flows in the upper watershed.  Sediment loading was physically observed along trampled stream banks.
	Local at point of erosion.  Slips/slide problems are generally limited to steeper canyons above Highway 49, especially in older burn areas.  Trampling of stream banks by domesticated animals occurs in isolated locations within the upper watershed, primarily on rangeland near the Highway 4, 49, 12, and 26 corridors.

Reworked stream channels and banks during historic placer and hydraulic mining are generally limited to the mining district between New Hogan Lake and Sheep Ranch.  However, large-scale placer and hydraulic mining did occur in and around Jenny Lind.

OHV trails generally occur in the Stanislaus National Forest, near the Highway 4 corridor.
	Pollutant Prioritization: Five beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in bacteria, nutrient, herbicide, pesticide, and metal loading, with decrease in sediment load

Source Prioritization: Sources are small in magnitude; slow rate of sediment movement from upland areas (depends on summer rainfall), and medium to fast rate of movement along stream banks or in stream.

Causes or Process Prioritization: Cause simple to complex to address with BMPS to stabilization/restoration; low to high cost solutions (multistage projects with study, modeling, design, and construction); address grazing and trail management BMPs first, then remove any debris flow from stream, and stabilize banks in grazing and mining areas.

	
	Natural erosion
	Stream bank undercutting
	No data are available to directly support low-flow sediment loading from stream bank undercutting.  However, low-flow sediment data for the North and South Forks of the Calaveras River indicate that active erosion does occur at low flows in the upper watershed.  
	Typically occurs near the bottom of subwatersheds around Highway 49.  Limited impacts as other processes, such as erosion from land use practices, tend to dominate during low flows.
	Pollutant Prioritization: Five beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in bacteria, nutrient, and metal loading, with decrease in sediment load

Source Prioritization: Sources are small in magnitude; medium to fast rate of movement along stream banks or in stream

Causes or Process Prioritization: Cause complex to address with stabilization of banks in areas of excessive erosion; moderate to high cost solutions, depending on scale of stabilization project; address sediment and hydraulic study first, then design and construction to stabilize banks.


	Problem Statement
	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization



	P4.  (Continued) MUN, REC-1, COLD, DU-1, and SPWN uses are being threatened by elevated sediment levels during low-flow events.
	Reservoir releases
	Release of sediment-laden water from base of reservoir (especially during fall turnover)
	Turbidity and suspended sediment data collected below New Hogan Dam indicate that sediment loading is occurring in the lower Calaveras River during low flows.

Turbidity data collected at Bellota and Stockton Diverting Canal in the lower watershed and physical observation of mass wasting of unstable stream banks suggest that undercutting is occurring during low flows.
	Occurs at and below New Hogan Dam.
	Pollutant Prioritization: Five beneficial uses threatened, four uses are critical (MUN, GWR, COLD, and SPWN); cumulative effect in one subwatershed; interrelated effects include proportional decrease in nutrient and metal loading, with decrease in sediment load

Source Prioritization: Source is moderate in magnitude; fast rate of sediment movement in stream

Causes or Process Prioritization: Cause simple to moderate to address with BMPs to sediment basins; low to moderate cost solutions (design, construction of low-flow sedimentation basin, and maintenance of basin); address reservoir operation BMPs first, then design and construction of sedimentation basin

	P5.  MUN, AGR, REC-1, WARM, COLD, WILD, GWR, DU-1, DU-6, and SPWN uses may be threatened by dissolved and settled metals in streams and lakes.


	Mine tailings and mine drainage
	Erosion and transport of metal-laden mine tailings to streams; metal-laden leachate from mine tailings discharging to stream; and metal-laden groundwater from mines discharging to stream
	No data are available to directly support metal loading from erosion or leaching of mine tailings.  Metals data at the WTP intakes do not suggest active movement of heavy metals in the streams.  Data collected above the bottom of New Hogan Reservoir indicate that metals have accumulated in the past.  Loading may occur only during times of high flow and large sediment movement.
	Tailings from placer, hydraulic, and hardrock mining are generally limited to the mining district between New Hogan Lake and Sheep Ranch.  However, large-scale placer and hydraulic mining did occur in and around Jenny Lind.


	Pollutant Prioritization: Ten beneficial uses threatened, four uses are critical (MUN, GWR, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in heavy metal loading with decrease in sediment load

Source Prioritization: Sources are small to moderate in magnitude, depending on exposure of tailings; medium to fast rate of metal-laden sediment movement, depending on distance to stream and rainfall rate, and slow rate of metals movement in groundwater

Causes or Process Prioritization: Cause complex to address with leachate control and tailings stabilization; high-cost solutions (multistage projects with study, modeling, design, and construction); address evaluation of leachate concentration to groundwater and stream first, then stabilization of tailing slope and cap tailing to reduce leachate generation.

	
	Industrial activities
	Erosion and transport of metal-laden sediment to streams and metal-laden groundwater discharging to stream
	No data are available to directly support metal loading from erosion of sediment or groundwater leachate at industrial sites.  However, metals-laden leachate was observed entering a stream and forming precipitates.  
	Local point source associated with kiln dust remediation site along Pool Station Road
	Pollutant Prioritization: Ten beneficial uses threatened, four uses are critical (MUN, GWR, COLD, and SPWN); cumulative effect in one subwatershed; interrelated effects include proportional decrease in heavy metal loading with decrease in sediment load

Source Prioritization: Sources are small to moderate in magnitude, depending on concentration of release; medium to fast rate of metal-laden sediment movement, depending on distance to stream and rainfall rate, and fast rate of metals movement to stream with pipe discharge.

Causes or Process Prioritization: Cause complex to address with leachate control; high-cost solutions (multistage projects with study, modeling, design, and construction); address evaluation of leachate concentration to groundwater and stream first, then establish appropriate leachate controls


	Problem Statement
	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
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	Geographical Extent of Problem
	Basis of Management Prioritization



	P5. (Continued) MUN, AGR, REC-1, WARM, COLD, WILD, GWR, DU-1, DU-6, and SPWN uses may be threatened by dissolved and settled metals in streams and lakes.
	Natural formations  (volcanic outcrops and local mineral deposits)
	Erosion and transport of metal-laden sediment to streams; dissolution of metals during runoff, along stream bank, or in stream bed; and metal-laden groundwater discharging to stream
	No data available to directly support metal loading from natural formations.  However, natural sources of many heavy metals do occur in the watershed.  Metals data at the WTP intakes do not suggest active movement of heavy metals in the streams.  Data collected above the bottom of New Hogan Reservoir indicate that metals have accumulated in the past.  Loading may only occur during times of high flow and large sediment movement.
	Volcanic deposits occur from the headwaters of the watershed down to the Highway 49 corridor.  Mineral deposits are generally limited to the mining district between New Hogan Lake and Sheep Ranch.  
	Pollutant Prioritization: Ten beneficial uses threatened, four uses are critical (MUN, GWR, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in metal loading with decrease in sediment load.

Source Prioritization: Sources are small in magnitude; medium to fast rate of metal-laden sediment movement, depending on distance to stream, rainfall rate, and amount of cover; slow rate of metals movement in groundwater

Causes or Process Prioritization: Cause moderate to address with monitoring and potential slope stabilization; low to moderate cost solutions; address water quality monitoring first to determine if there is a problem, then stabilize any slopes eroding to the stream

	P6.  MUN, REC-1, WARM, COLD, WILD, GWR, DU-1, DU-6, and SPWN uses are being threatened by elevated herbicide, pesticide, and PCB levels.


	Agricultural (row crops, orchards, and vineyards)
	Runoff of dissolved and herbicide- and pesticide-laden sediment from crops, orchards, and vineyards to streams and lakes
	No data are available to directly support pesticide or herbicide loading from agricultural practices.
	Agricultural activities occur across multiple subwatersheds.
	Pollutant Prioritization: Nine beneficial uses threatened, five uses are critical (MUN, GWR, WARM, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in herbicide and pesticide loading, with decrease in sediment load

Source Prioritization: Sources are moderate in magnitude; medium to fast rate of herbicide- and pesticide-laden sediment movement, depending on distance to the stream, rainfall rate, and irrigation rate; fast rate of herbicide and pesticide movement in irrigation water runoff

Causes or Process Prioritization: Cause simple to moderate to address with BMPs and sediment controls; low to moderate cost solutions; address BMPs first and sediment controls last

	
	Forest management
	Runoff of dissolved and herbicide-laden sediment from forest harvest areas to streams and lakes
	Limited historical data indicate that early management practices may have contributed herbicides to the North Fork Calaveras subwatershed.
	Forest harvest and management activities occur across the headwaters of multiple subwatersheds in the upper watershed.
	Pollutant Prioritization: Nine beneficial uses threatened, five uses are critical (MUN, GWR, WARM, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional decrease in herbicide and pesticide loading, with decrease in sediment load.

Source Prioritization: Sources are moderate in magnitude; medium to fast rate of herbicide and pesticide-laden sediment movement, depending on distance to stream, rainfall rate, and amount of cover; fast rate of herbicide and pesticide movement in rainfall runoff.

Causes or Process Prioritization: Cause simple to address with BMPs and water control bars; low-cost solutions; address BMPs first and water control bars last.
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	Potential

or Existing Source(s)
	Potential or Known Causes/ Processes
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	Geographical Extent of Problem
	Basis of Management Prioritization



	P6.  (Continued) MUN, REC-1, WARM, COLD, WILD, GWR, DU-1, DU-6, and SPWN uses are being threatened by elevated herbicide, pesticide, and PCB levels.
	Urban application (home, park, and golf course)
	Runoff of dissolved and herbicide- and pesticide-laden sediment from yards, parks, and golf courses to streams and lakes
	Limited historical data indicate that urban activities may have contributed PCBs to New Hogan Reservoir.  Sediments released from New Hogan Reservoir to the lower Calaveras River also contain trace levels of PCBs.
	Occurs primarily near urban and suburban areas along the Highway 4, 49, 12, and 26 corridors; potentially, a watershed scale problem


	Pollutant Prioritization: Nine beneficial uses threatened, five uses are critical (MUN, GWR, WARM, COLD, and SPWN); cumulative effect in multiple subwatersheds to entire watershed; interrelated effects include proportional decrease in herbicide and pesticide loading, with decrease in sediment load

Source Prioritization: Sources are moderate to large in magnitude, depending on number and size of urban area; medium to fast rate of herbicide- and pesticide-laden sediment movement, depending on distance to the stream, rainfall rate, and irrigation rate; fast rate of herbicide and pesticide movement in irrigation water runoff

Causes or Process Prioritization: Cause simple to moderate to address with education, BMPs and sediment controls; low to moderate cost solutions; address education first, then BMPs, and sediment controls last

	P7.  MUN, REC-1, WARM, COLD, GWR, DU-1, DU-6, and SPWN uses are being threatened by disinfection by-products (THMs) in wastewater.
	WWTP effluent
	Incomplete oxidation of organic compounds by the chlorination process
	San Andreas WWTP discharges to San Andreas Creek in winter.  La Contenta WWTP effluent is used to irrigate La Contenta Golf Course.  Runoff from the golf course flows into Cosgrove Creek.  No data are available to directly support THM loading from these two WWTPs effluent.  
	Limited to the Murray Creek and Cosgrove Creek subwatersheds.  All other WWTP discharge reclaimed water through irrigation or leach fields.
	Pollutant Prioritization: Eight beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in two subwatersheds; no interrelated effects

Source Prioritization: Sources are small in magnitude but can add a large pollutant load to a downstream lake; fast rate of THM movement to stream, with pipe discharge

Causes or Process Prioritization: Cause moderate to address with additional chlorination or reduction in carbon load by extra filter contact time; moderate cost solutions (process study, additional chlorine, and longer retention time); address process study first, then extra chlorination, and filtration last

	P8.  MUN, REC-1, DU-4, DU-6, and GWR uses are being threatened by releases of fuel containing MTBE to streams, lakes, and groundwater.
	Two-stroke boats and jet skis on lakes
	Unburned fuel discharged from engines into lake water
	Two data points (spring and summer) are available from New Hogan Reservoir, which indicated that MTBE was not detected.
	Local lakes that allow two-stroke watercraft
	Pollutant Prioritization: Five beneficial uses threatened, two uses are critical (MUN and GWR); the effect only occurs within the lake where a release has occurred, if the lake discharges, then a lower subwatershed could be threatened; no interrelated effects

Source Prioritization: Sources are small in magnitude but can add a large pollutant load to a lake; direct discharge of MTBE into lake water

Causes or Process Prioritization: Cause simple to address with education about fuel types, restriction on two-stroke engines; low-cost solutions, though may result in some loss to recreational economy; address education first, then engine restrictions
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	P8.  (Continued) MUN, REC-1, DU-4, DU-6, and GWR uses are being threatened by releases of fuel containing MTBE to streams, lakes, and groundwater.
	Two-stroke OHVs and snowmobiles on land and through streams
	Unburned fuel discharged from engines into the stream; unburned fuel discharged from engines to air, followed by deposition on snow and soil, and runoff to streams
	No data available other than at the Sheep Ranch, Jenny Lind, and Bellota WTP intakes.  WTP data indicate that MTBE was not detected.
	OHV trails generally occur in the Stanislaus National Forest, near the Highway 4 corridor.

Snowmobiling occurs along the Highway 4 corridor above Arnold.

Both areas contribute to headwaters of San Antonio and San Domingo Creeks.
	Pollutant Prioritization: Five beneficial uses threatened, two uses are critical (MUN and GWR); cumulative effect in two subwatersheds; interrelated effects include proportional decrease in MTBE loading, with decrease in sediment load

Source Prioritization: Sources are small in magnitude; medium to fast rate of MTBE-laden sediment movement, depending on distance from deposition area to stream and runoff rate

Causes or Process Prioritization: Cause simple to address with education about fuel types, restriction on two-stroke engines; low-cost solutions, though may result in some loss to recreational economy; address education first, then engine restrictions

	
	Leaking USTs
	Leaking fuel moving with groundwater followed by discharge to a stream or lake
	No data are available at this time; however, RWQCB has recently issued a database of fuel release sites with MTBE problems.
	Occurs primarily in urban areas along the Highway 4, 49, 12, and 26 corridors
	Pollutant Prioritization: Five beneficial uses threatened, two uses are critical (MUN and GWR); releases to soil and groundwater have occurred throughout the entire watershed; no interrelated effects

Source Prioritization: Sources are small in magnitude; slow rate of MTBE movement in groundwater to stream

Causes or Process Prioritization: Cause complex to address with source reduction and groundwater controls; moderate to high cost solutions (tank owners, state LUFT program; address source reduction first, then groundwater controls

	
	Fuel spill reaching any water body or groundwater
	Fuel spills reaching a stream or lake through direct runoff; fuel-laden soil eroding to a stream or lake; and fuel movement to groundwater followed by discharge to a stream or lake
	No data are available at this time; however, the RWQCB has recently issued a database of fuel release sites with MTBE problems.
	Potential to occur at any location in the watershed; typically would be limited to fuel stations in urban areas
	Pollutant Prioritization: Five beneficial uses threatened, two uses are critical (MUN and GWR); spills to soil and groundwater have occurred in multiple subwatersheds, future unknown spills are possible; no interrelated effects

Source Prioritization: Sources are small to moderate in magnitude, depending on size of spill; medium to fast movement of fuel to stream if direct runoff, depending on distance to stream; slow rate of infiltration to and MTBE movement in groundwater

Causes or Process Prioritization: Cause simple to address with education, BMPs, prevention; low-cost solutions; address education first, then prevention and BMPs
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	P9.  MUN, REC-1, REC-2, DU-2, DU-6, and GWR uses are being threatened by undesirable taste and odor.
	Stagnant backwaters and off-channel ponds on the Lower Calaveras
	Decaying organic matter and algal waste in stagnant or highly productive waters produce geosmin and MIB.  Impacted water moves back into main channel as base flow or through flow
	Limited data are available from the Bellota Intake.  Geosmin and MIB are present at levels that present a taste and odor problem for SEWD-delivered water.
	Lower Calaveras River above Bellota
	Pollutant Prioritization: Six beneficial uses threatened, two uses are critical (MUN and GWR); cumulative effect in one subwatershed; interrelated effects include proportional decrease in taste and odor problem from algal waste, with decrease in nutrient loading

Source Prioritization: Sources are moderate in magnitude; fast rate of algal waste movement instream or from an off-channel pond to a stream

Causes or Process Prioritization: Cause complex to address with restoring flow back to channel and reducing nutrient loading from upstream sources; high-cost solutions (multistage projects with study, modeling, design, and construction); address reduction of nutrient loading from upstream sources first, then restore flow to channel

	
	Eutrophied lakes, ponds, and streams
	Decaying organic matter and algal waste in highly productive waters produce geosmin, MIB, and sulfides.
	No data are available to directly support the presence of geosmin, MIB, and sulfides in highly productive waters.
	Typically occur at urban and suburban lakes, and at irrigation or stock ponds throughout the watershed.  The lower San Domingo and Cherokee Creeks and the South Fork of the Calaveras are eutrophic in the summer.
	Pollutant Prioritization: Six beneficial uses threatened, two uses are critical (MUN and GWR); a cumulative effect throughout entire watershed; interrelated effects include a proportional decrease in taste and odor problems from algal waste, with decrease in nutrient loading

Source Prioritization: Sources are small to moderate in magnitude, depending on whether the lake or pond releases to a stream; fast rate of algal waste movement in stream or waste concentration in the lake or pond

Causes or Process Prioritization: Cause complex to address, with increasing flow and reducing nutrient loading from upstream sources; low to moderate cost solutions (education and BMPs to control sources); address reduction of nutrient loading from upstream sources first, then increase flow

	P10.  COLD, MIGR, DU-1, and SPWN uses are being threatened by low dissolved oxygen levels.
	Upper Calaveras streams with low flow and elevated temperature
	Dissolved oxygen content decreases in streams with elevated temperatures and low flow (little active aeration).
	Dissolved oxygen data for upper Calaveras watershed streams show that levels can fall below water quality objectives.  Dissolved oxygen problems typically occur in warm, low-flow waters. 
	Typically occurs in the lower reaches of perennial creeks in the upper watershed

Also occurs in ephemeral tributaries throughout the watershed
	Pollutant Prioritization: Four beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional increase in dissolved oxygen concentration, with decrease in temperature and increase in flow and shade canopy

Source Prioritization: Sources are small to moderate in magnitude, depending on the cause of the dissolved oxygen change (stream too shallow or lack of shade canopy); fast rate of dissolved oxygen change in stream and effect downstream

Causes or Process Prioritization: Cause moderate to address with improving shade canopy to reduce temperature loading and loss of dissolved oxygen, increasing flow, restoring stream banks to improve flow depth; moderate to high cost solutions, depending on complexity of restoration project; address flow first, then shade canopy and stream bank restoration.
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	P10.  (Continued) COLD, MIGR, DU-1, and SPWN uses are being threatened by low dissolved oxygen levels.
	Eutrophied lakes, ponds, and streams
	A high BOD required to decay excessive organic material reduces dissolved oxygen levels; highly productive waters do not generate oxygen during night time, instead oxygen is consumed.
	Dissolved oxygen data for lower Calaveras watershed streams and canals show that levels often fall below water quality objectives.  Dissolved oxygen problems typically occur in warm, eutrophic, low-flow waters.

No dissolved oxygen data were collected during night time hours, when oxygen is not being produced by algae.
	Typically occur at urban and suburban lakes and at irrigation or stock ponds throughout the watershed.  The lower San Domingo and Cherokee Creeks and the South Fork of the Calaveras are eutrophic in the summer.
	Pollutant Prioritization: Four beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect throughout entire watershed; interrelated effects include proportional increase in dissolved oxygen concentration, with decrease nutrient loading (algal respiration)

Source Prioritization: Sources are small to moderate in magnitude, depending on the extent of eutrophication in the stream and whether the lake or pond releases to a stream; fast rate of dissolved oxygen change in ponds and streams

Causes or Process Prioritization: Cause complex to address with increasing flow and reducing nutrient loading from upstream sources; low to moderate cost solutions (education and BMPs to control sources); address reduction of nutrient loading from upstream sources first, then increasing flow

	
	Bottom of and outflow from New Hogan Reservoir
	Stratification of New Hogan Reservoir creates a zone of low dissolved oxygen; low dissolved oxygen-containing water is discharged from the base of New Hogan Dam.
	Dissolved oxygen data collected at the bottom of New Hogan Reservoir show that levels are often below water quality objectives.  Dissolved oxygen levels can fall below 1 mg/L at the base of the dam.

Dissolved oxygen data collected downstream of New Hogan Reservoir show that levels do not fall below water quality objectives.  The length of the aeration zone below the dam is not known.
	Occurs in New Hogan Reservoir and in the Calaveras River below New Hogan Dam
	Pollutant Prioritization: Four beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); local effect in New Hogan Reservoir and immediately below dam outflow; interrelated effects include proportional increase in dissolved oxygen concentration, with increasing distance downstream (aeration) and lake turnover

Source Prioritization: Source is small in magnitude, because the zone of aeration is short below dam; fast rate of dissolved oxygen change in stream

Causes or Process Prioritization: Cause moderate to address by improving aeration of outflow and uncovering silted gravels below dam; moderate cost solutions (design/construct rock outfall for low flows, flush silt from gravels, and replenish gravel); address aeration of outflow first, then gravel restoration

	P11.  COLD, MIGR, DU-1, and SPWN uses are being threatened by elevated water temperature.
	Upper Calaveras streams at low flow and with little or no shade
	Temperature increases in shallow streams with low flow; temperature also increases where shade from riparian vegetation is lost.
	No temperature data are available for the small, shallow streams in the upper Calaveras watershed, with the exception of the north and South Forks of the Calaveras River above New Hogan Reservoir.  Water temperature at these two locations does not exceed levels for coldwater fisheries, except at extremely low flows.
	Typically occurs in the lower reaches of perennial creeks in the upper watershed

Also occurs in ephemeral tributaries throughout the watershed
	Pollutant Prioritization: Four beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional increase in dissolved oxygen concentration with a decrease in temperature, also an increase in flow and shade canopy decreases stream temperature.

Source Prioritization: Sources are small to moderate in magnitude, depending on cause of temperature change (stream too shallow and lack of shade canopy); fast rate of temperature change in stream and effect downstream

Causes or Process Prioritization: Cause moderate to address with improving shade canopy to reduce temperature loading, increasing flow, restoring stream banks to improve flow depth; moderate to high cost solutions, depending on complexity of restoration project; address flow first, then shade canopy and stream bank restoration.
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	P11.  (Continued) COLD, MIGR, DU-1, and SPWN uses are being threatened by elevated water temperature.
	Diversion ponds and canals in Lower Calaveras below Bellota
	Temperature increases in stagnant, unshaded water behind temporary and permanent diversion dams and headworks; temperature increases in stagnant, unshaded water in irrigation and drainage canals
	No temperature data are available for the lower Calaveras watershed.  Field observation in July 2000 found water temperatures conducive to coldwater fisheries below Jenny Lind.  Water temperatures at and below Bellota in Mormon Slough and the old Calaveras River Channel were not conducive to coldwater fisheries.
	Mormon Slough, Stockton Diverting Canal, and Old Calaveras River to the San Joaquin River, west of Stockton.
	Pollutant Prioritization: Four beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect in one subwatershed; interrelated effects include proportional increase in dissolved oxygen concentration with decrease in temperature; increase in flow and shade canopy decreases stream temperature

Source Prioritization: Sources are moderate, given the extent of the irrigation system in lower watershed; fast rate of temperature change in stream and effect downstream

Causes or Process Prioritization: Cause moderate to address with improving shade canopy to reduce temperature loading and loss of dissolved oxygen, and increasing flow; moderate to high cost solutions, depending on complexity of restoration project; address flow first, then shade canopy restoration

	P12.  MUN, AGR, REC-1, REC-2, WARM, COLD, WILD, MIGR, DU-1, DU-2, and SPWN uses may be threatened by wastewater effluent-dominated streams.


	WWTP effluent to streams
	Residual nutrient, bacteria, viruses, metals, and organics in effluent may not be sufficiently diluted by the receiving water to protect all downstream uses.
	San Andreas WWTP discharges to San Andreas creek in winter.  Mixing zone data show an improvement in water quality (dissolved oxygen, pH, temperature, conductivity, and ammonia) below the point of discharge, except for turbidity.  Turbidity increased between 0.25 and 0.5 Nephelometric Turbidity Unit.

La Contenta WWTP effluent is used to irrigate La Contenta Golf Course.  Runoff from the golf course flows into Cosgrove Creek.  No mixing zone data are available for the runoff into Cosgrove Creek. 
	Limited to the Murray Creek and Cosgrove Creek subwatersheds.  All other WWTP discharge reclaimed water through irrigation or leach fields.
	Pollutant Prioritization: Eleven beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); effect of pollutants from a WWTP is local, but may be cumulative at a downstream lake; interrelated effects of pollutant are the actual threats to beneficial uses (algal bloom, algal waste, taste and odor, and low dissolved oxygen levels)

Source Prioritization: Sources are small in magnitude but can add a large pollutant load to downstream lake; fast rate of pollutant movement to stream, with pipe discharge

Causes or Process Prioritization: Cause complex to address by increasing flow, using a longer retention time, or upgrading plant; high cost solutions; address increasing flow first, then longer retention time, and plant upgrade last.

	
	Industrial site effluent to streams 
	Residual chemicals in permitted discharges may not be sufficiently diluted by the receiving water to protect all downstream uses.
	No data are available to assess impact of discharges on receiving water and downstream uses.  
	Local point sources in urban and suburban areas throughout the watershed
	Pollutant Prioritization: Eleven beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); potential cumulative effects throughout the entire watershed; interrelated effects include proportional decrease in pollutant loading with decrease in sediment load.

Source Prioritization: Sources are small in magnitude but can add a large pollutant load to downstream lake; fast rate of pollutant movement to stream, with pipe discharge

Causes or Process Prioritization: Cause complex to address by increasing flow or upgrading plant; high cost solutions; address increasing flow first, then plant upgrade
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	P12.   (Continued) MUN, AGR, REC-1, REC-2, WARM, COLD, WILD, MIGR, DU-1, DU-2, and SPWN uses may be threatened by wastewater effluent-dominated streams.
	Remediation site effluent to streams
	Uncontrolled or partially controlled discharges to a stream, directly or through groundwater, may not be sufficiently diluted by the receiving water to protect all downstream uses
	No data available to assess impact of discharges on receiving water and downstream uses.  
	Local point source associated with kiln dust remediation site along Pool Station Road
	Pollutant Prioritization: Eleven beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); cumulative effect in one subwatershed

Source Prioritization: Sources are small in magnitude but can add a large pollutant load to a downstream lake; fast rate of pollutant movement to stream, with pipe discharge

Causes or Process Prioritization: Cause complex to address with leachate control; high cost solutions (multistage projects with study, modeling, design, and construction); address evaluation of leachate concentration to groundwater and stream first, then establish appropriate leachate controls

	P13.  MUN, GWR, AGR, REC-1, REC-2, WARM, COLD, WILD, MIGR, DU-1, DU-2, DU-7, DU-8, and SPWN uses may be threatened by improper disposal of waste.
	Illegal garbage dumping
	Debris, nutrients, and chemicals from household waste may enter the stream through runoff or groundwater seepage to surface water.
	No data are available to assess nutrient or chemical releases to surface water or groundwater.

No data are available to assess the impact of dumping on habitat or watershed aesthetics.
	Local problem at urban area fringes
	Pollutant Prioritization: Fourteen beneficial uses threatened, six uses are critical (MUN, GWR, WARM, COLD, MIGR, and SPWN); local problem, occurs throughout watershed; interrelated effects of nutrients are actual threats to beneficial uses (algal bloom, algal waste, taste and odor, and low dissolved oxygen levels); interrelated effects from other pollutants not known

Source Prioritization: Sources are small in magnitude; medium to fast rate of pollutant movement, depending on distance to stream, rainfall rate, and amount of cover; slow rate of pollutant movement in groundwater

Causes or Process Prioritization: Cause simple to address with education, waste cleanup, and regulatory enforcement; low-cost solutions; address education first, then waste cleanup, and regulatory enforcement

	
	Yard waste piles
	Nutrients and bacteria may enter  the stream through runoff or groundwater seepage to surface water.
	No data are available to assess nutrient or bacteria releases to surface water or groundwater.
	Local problem at urban area fringes
	Pollutant Prioritization: Fourteen beneficial uses threatened, five uses are critical (MUN, GWR, COLD, MIGR, and SPWN); local problem, occurs throughout watershed; interrelated effects of nutrients are actual threats to beneficial uses (algal bloom, algal waste, taste and odor, and low dissolved oxygen levels)

Source Prioritization: Sources are small in magnitude; medium to fast rate of pollutant movement, depending on distance to stream, rainfall rate, and amount of cover; slow rate of pollutant movement in groundwater

Causes or Process Prioritization: Cause simple to address with education and BMPs; low-cost solutions; address education first, then BMPs
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	P13.  (Continued) MUN, GWR, AGR, REC-1, REC-2, WARM, COLD, WILD, MIGR, DU-1, DU-2, DU-7, DU-8, and SPWN uses may be threatened by improper disposal of waste.
	Abandoned vehicles
	Metals and fuel/ oil compounds may enter the stream through runoff or groundwater seepage to surface water.
	No data available to assess metal or fuel/oil compound releases to surface water or groundwater.

No data are available to assess the impact of abandoned vehicles on watershed aesthetics.
	Local problem at urban area fringes
	Pollutant Prioritization: Fourteen beneficial uses threatened, six uses are critical (MUN, GWR, WARM, COLD, MIGR, and SPWN); local problem, does occurs throughout watershed; no interrelated effects.

Source Prioritization: Sources are small in magnitude; medium to fast rate of pollutant movement, depending on distance to stream, rainfall rate, and amount of cover; slow rate of pollutant movement in groundwater

Causes or Process Prioritization: Cause simple to address with education, waste cleanup, and regulatory enforcement; low cost solutions; address education first, then waste cleanup and regulatory enforcement

	P14.  MUN, GWR, AGR, REC-1, REC-2, WARM, COLD, WILD, MIGR, DU-1, DU-2, and SPWN uses may be threatened by chemical discharge from industrial waste facilities.
	Inactive and active mines
	Uncontrolled or partially controlled discharge of metals and sediment from tailings to a stream, directly or through groundwater seepage
	No data are available to assess metal or sediment releases to surface water or groundwater.
	No mines are listed as a hazardous waste site in the watershed; however, this may change with the advent of the state abandoned mine program.

Potential sites could be found in the mining district between New Hogan Lake and Sheep Ranch and the area around Jenny Lind.
	Pollutant Prioritization: Twelve beneficial uses threatened, six uses are critical (MUN, GWR, WARM, COLD, MIGR, and SPWN); potential cumulative effect in multiple subwatersheds; interrelated effects would include proportional decrease in heavy metal loading, with decrease in sediment load

Source Prioritization: Sources are small to moderate in magnitude, depending on exposure of tailings; medium to fast rate of metal-laden sediment movement, depending on distance to stream and rainfall rate; slow rate of metals movement in groundwater.

Causes or Process Prioritization: Cause complex to address with leachate control and tailings stabilization; high-cost solutions (multistage projects with study, modeling, design, and construction); address evaluation of leachate concentration to groundwater and stream first, then stabilization of tailing slope and cap tailing to reduce leachate generation.

	
	Inactive and active industrial plants
	Uncontrolled or partially controlled discharge of chemicals to a stream, directly or through groundwater seepage.
	No data are available to assess chemical releases to surface water or groundwater.  Metals-laden leachate was observed entering a stream and forming precipitates. 
	Local point sources in urban and suburban areas throughout the watershed

Local point source associated with kiln dust remediation site along Pool Station Road
	Pollutant Prioritization: Twelve beneficial uses threatened, six uses are critical (MUN, GWR, WARM, COLD, MIGR, and SPWN); potential cumulative effects throughout the entire watershed, local effect at remediation site;  interrelated effects include proportional decrease in pollutant loading, with decrease in sediment load.

Source Prioritization: Sources are small to moderate in magnitude, depending on concentration of release; medium to fast rate of metal-laden sediment movement, depending on distance to stream and rainfall rate; fast rate of metals movement to stream, with pipe discharge

Causes or Process Prioritization: Cause complex to address with leachate control; high-cost solutions (multistage projects with study, modeling, design, and construction); address evaluation of leachate concentration to groundwater and stream first, then establish appropriate leachate controls
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	P15.  MUN, REC-1, REC-2, WARM, COLD, WILD, DU-1, DU-2, and SPWN uses may be threatened by alteration of physical and chemical properties of streams during flood conditions.
	Shortened rise time caused by increased hard surfaces in urban areas
	No flow data are available to evaluate process.  Land use planning maps and aerial and satellite photographs are available for estimating hard surface area.
	Typically occurs in the lower reaches of perennial creeks in the upper watershed at or below urban and suburban areas

Also occurs in and around Stockton
	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional increase in sediment, bacteria, metal, and nutrient load from erosion as flow increases

Causes or Process Prioritization: Cause moderate to address with runoff controls, infiltration basins or areas, and restoration of riparian vegetation to slow down water; moderate-cost solutions; address runoff controls first, then infiltration basins or areas, and restoration of riparian vegetation.

	
	Undersized culverts and stream crossings blocking flow
	No flow data are available to evaluate the process.  Individual project maps are available at the Building Department with culvert sizing and projected flow information.
	Occurs in growing suburban areas of the upper and lower watersheds; culverts in urban areas generally oversized
	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); local effect in multiple subwatersheds; no interrelated effects.

Causes or Process Prioritization: Cause simple to moderate to address with field survey, maintenance, flow studies, and resize/replacement of culverts; low to moderate cost solutions; address field survey first, then maintenance, flow studies, and resize/replacement of culverts, as needed

	
	Channel modification during historic placer and hydraulic mining
	No flow data are available to evaluate the process.  Field observation (survey not comprehensive) of stream reaches with historic channel modification.  Aerial and satellite photographs are available for identifying other areas.
	Channel modifications occurred in the mining district between New Hogan Lake and Sheep Ranch and the area around Jenny Lind.
	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional increase in sediment, bacteria, metal, and nutrient load from erosion as flow path is altered

Causes or Process Prioritization: Cause complex to address with flow study and stabilization/restoration; high-cost solutions (multistage projects with study, modeling, design, and construction); address flow study first, then bank stabilization/restoration

	
	Lack of or reduced vegetation along stream corridor (vegetation is necessary to slow water flow)
	No flow data are available to evaluate the process.  Field observation (survey not comprehensive) of stream reaches without riparian vegetation and widened channel (unstable banks).  Aerial and satellite photographs are available for identifying other areas.
	Typically occurs on rangeland in the lower reaches of perennial creeks in the upper watershed where over grazing, fire, or channel modification has occurred


	Pollutant Prioritization: Nine beneficial uses threatened, three uses are critical (MUN, COLD, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include proportional increase in sediment, bacteria, metal, and nutrient load from erosion, because flow is not slowed by vegetation

Causes or Process Prioritization: Cause simple to complex to address with flow study and vegetation restoration, moderate-cost solutions; address flow study first, then vegetation restoration along stream channels

	P16.  MUN, AGR, REC-1, COLD, WILD, MIGR, DU-1, and SPWN uses may be threatened by alteration of physical and chemical properties of streams during low-flow conditions.
	Base level of streams dropping with overdraft of groundwater in lower Calaveras watershed
	Groundwater studies within the basin underlying the lower Calaveras River
	Lower Calaveras River watershed, generally west of Linden
	Pollutant Prioritization: Eight beneficial uses threatened, four uses are critical (MUN, COLD, MIGR, and SPWN); cumulative effect in one subwatershed; interrelated effects include concentration of chemicals, lower dissolved oxygen, increased temperature, and loss of riparian/wetland function as base flow decreases

Causes or Process Prioritization: Cause complex to address with conjunctive use, infiltration projects, and developing alternate sources of water; high-cost solutions; address infiltration projects first, then conjunctive use and developing alternate sources of water
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	P16.  (Continued) MUN, AGR, REC-1, COLD, WILD, MIGR, DU-1, and SPWN uses may be threatened by alteration of physical and chemical properties of streams during low-flow conditions.
	Diversion or impoundment of water for drinking water or agricultural purposes
	Numerous ACOE and BREC studies and reports; operations plan for New Hogan Reservoir; water right seniority, interbasin transfer, and court decrees identify quantities of water to be delivered based on water storage.  Minimum flows to support fisheries are not specified.
	Old mining ditch diversions, water supply canals, diversion dams, irrigation and stock water diversions, and hydropower diversions (forebay, penstock, afterbay) in the upper watershed area

Flood control dams, water supply canals, diversion dams, irrigation and stock water diversions, and municipal water supply diversions in the lower watershed
	Pollutant Prioritization: Eight beneficial uses threatened, four uses are critical (MUN, COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include concentration of chemicals, lower dissolved oxygen, increased temperature, limited fishery migration, and loss of riparian/wetland function as stream flow decreases

Causes or Process Prioritization: Cause complex to address with timing of seasonal dam removals, fish ladders, fish bypasses, and maintaining minimum flows; high-cost solutions; address minimum flows first, then timing of dam removals, fish ladders, and bypasses.

	
	Invasive, water-loving plants increasing transpiration
	General plant surveys have been conducted.  Detailed evaluation of disturbed riparian corridors has not been performed. 
	Generally occurs in disturbed riparian corridors at isolated locations throughout the watershed.  More prevalent in the irrigation system of the lower watershed
	Pollutant Prioritization: Eight beneficial uses threatened, four uses are critical (MUN, COLD, MIGR, and SPWN); local effect in multiple subwatersheds; interrelated effects include loss of riparian/wetland function

Causes or Process Prioritization: Cause moderate to address with plant surveys, eradication of invasive plants, and restoration of riparian vegetation; moderate to high cost solutions, depending on number of areas being addressed; address surveys first, then eradication of invasive plants, and restoration of riparian vegetation

	
	Loss of riparian vegetation shading stream
	Field observation (survey not comprehensive).  Aerial and satellite photographs are available for identifying other areas.
	Typically occurs on rangeland in the lower reaches of perennial creeks in the upper watershed, where overgrazing, fire, or channel modification has occurred.
	Pollutant Prioritization: Eight beneficial uses threatened, four uses are critical (MUN, COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, increased temperature, and lower dissolved oxygen

Causes or Process Prioritization: Cause simple to complex to address with  flow study and vegetation restoration; moderate cost solutions; address flow study first, then vegetation restoration along stream channels

	
	Stream bank widening (vehicles, trampling by domesticated animals, placer and hydraulic mining, and hydromodification)
	Field observation (survey not comprehensive).  Aerial and satellite photographs are available for identifying other areas.
	Occurs along the middle to lower reaches of multiple subwatersheds in the upper watershed, especially above the Highway 49 corridor.

Also occurs along the lower Calaveras River above Bellota
	Pollutant Prioritization: Eight beneficial uses threatened, four uses are critical (MUN, COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, lower dissolved oxygen, and a decrease in base flow

Causes or Process Prioritization: Cause simple to complex to address with BMPs and stabilization/restoration; low to high cost solutions (multistage projects with study, modeling, design, and construction); address grazing BMPs first, then stabilization/restoration of stream banks
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	P17.  REC-1, DU-1, DU-2, MIGR, SPWN, and COLD uses may be threatened by a reduction in spawning and migration habitat for the coldwater fishery.


	Seasonal and permanent diversion structures blocking movement or stranding fish
	Numerous diversion structures were observed in July 2000 of sufficient height to prohibit fish movement.  Many of the structures are removed from fall to spring to permit high water to pass.  Fish migration can occur during this timeframe.
	Diversion dams in multiple subwatersheds above Highway 49 in the upper watershed

New Hogan Dam and flashboard dams extending from Bellota to Stockton on Mormon Slough, Stockton Diverting Canal, and the Old Calaveras River in the lower watershed
	Problem Prioritization: Six beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include stream bed siltation, loss of spawning habitat, concentration of chemicals, lower dissolved oxygen, increased temperature, and loss of riparian/wetland function, as stream flow decreases

Causes or Process Prioritization: Cause complex to address with timing of seasonal dam removals, fish ladders, fish bypasses, and maintaining minimum flows; high-cost solutions; address minimum flows first, then timing of dam removals, and fish ladders, and bypasses

	
	Juvenile mortality caused by unscreened diversion pumps
	Unscreened diversion pumps were observed in July 2000.  The pumps are typically operational only during the growing season.  Juveniles trapped between diversion structures may be drawn into the pumps.  Other nonpumped diversions may also move juveniles out of the river system.
	Behind flashboard dams extending from Bellota to Stockton on Mormon Slough, Stockton Diverting Canal, and the Old Calaveras River in the lower watershed
	Problem Prioritization: Six beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect in one subwatershed; interrelated effects include increased temperature, lower dissolved oxygen, and loss of riparian/wetland function, as stream flow is diverted by pumps

Causes or Process Prioritization: Cause simple to moderate to address with fish survey, screening of small intakes, or diversion structures on large intakes; low to moderate cost solutions, depending on complexity of screening; address fish study first, then numerous small and few large intakes

	
	Low flows contributing to elevated temperature, decreased dissolved oxygen, and concentration of harmful chemicals
	Dissolved oxygen data for upper Calaveras watershed streams show that levels can fall below water quality objectives.  Water temperature just above New Hogan Lake does not exceed levels for coldwater fisheries, except at extremely low flows.

Dissolved oxygen data collected downstream of New Hogan Reservoir show that levels do not fall below water quality objectives.  The length of the aeration zone below the dam is not known.  Field observation in July 2000 found water temperatures conducive to coldwater fisheries below Jenny Lind.  

Dissolved oxygen data for lower Calaveras watershed streams and canals show that levels often fall below water quality objectives.  Water temperatures at and below Bellota in Mormon Slough and the old Calaveras River Channel were not conducive to coldwater fisheries.

No data are available on the potential concentration of chemicals during low-flow conditions.
	Generally in the lower reaches of San Domingo and Cherokee Creeks, the South Fork of the Calaveras River, and New Hogan Reservoir, when stratified.

Mormon Slough, Stockton Diverting Canal, and the Old Calaveras River in the lower watershed
	Problem Prioritization: Six beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include stream bed siltation, loss of spawning habitat, concentration of chemicals, lower dissolved oxygen, increased temperature, and loss of riparian/wetland function, as stream flow decreases

Causes or Process Prioritization in Upper Calaveras Watershed: Cause moderate to address by increasing flow or with habitat improvements to shade canopy to reduce temperature loading and loss of dissolved oxygen and restoring stream banks to improve flow depth; moderate to high cost solutions, depending on complexity of restoration project; address flow first, then shade canopy and stream bank restoration

Causes or Process Prioritization below New Hogan Dam: Cause moderate to address by increasing flow or with habitat improvements such as aeration of outflow and uncovering silted gravels below dam; moderate-cost solutions (design/construct rock outfall for low flows, flush silt from gravels, and replenish gravel); address flow first, then aeration of outflow and gravel restoration

Causes or Process Prioritization below Bellota: Cause moderate to address by increasing flow or with habitat improvements to shade canopy to reduce temperature loading and loss of dissolved oxygen; moderate to high cost solutions, depending on complexity of restoration project; address flow first, then shade canopy restoration


	Problem Statement
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization

	P17.  (Continued) REC-1, DU-1, DU-2, MIGR, SPWN, and COLD uses may be threatened by a reduction in spawning and migration habitat for the coldwater fishery.


	Siltation of spawning gravels caused by regulated low flows
	Recent spawning gravel assessment immediately below New Hogan Dam indicated that siltation might limit spawning.  However, a trout fishery is present that may spawn in the gorge between Cosgrove Creek and Jenny Lind.
	Lower Calaveras River below New Hogan Dam
	Problem Prioritization: Six beneficial uses threatened, three uses are critical (COLD, MIGR, and SPWN); cumulative effect in one subwatershed; interrelated effects include loss of spawning habitat, limited fish migration, concentration of chemicals, lower dissolved oxygen, increased temperature, and loss of riparian/wetland function, as regulated stream flow decreases

Causes or Process Prioritization: Cause moderate to address by removing excessive vegetation from channel, flushing out silt, and adding gravel to stream; moderate-cost solutions; address vegetation first, then flushing of silt and gravel restoration.

	P18.  MUN, REC-1, REC-2, WARM, COLD, WILD, MIGR, DU-1, DU-2, DU-7, DU-8, and SPWN uses may be threatened by diminished function of riparian corridors along streams.


	Overgrazing of riparian vegetation
	Overgrazing and eradication of riparian vegetation, observed on both rangeland and suburban ranchettes in July 2000.
	Overgrazing occurs in isolated locations within the upper watershed, primarily on rangeland near the Highway 4, 49, 12, and 26 corridors.
	Problem Prioritization: Twelve beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, lower dissolved oxygen, and a decrease in base flow

Causes or Process Prioritization: Cause simple to moderate to address with plant survey, BMPs, and vegetation restoration; low to moderate cost solutions; address plant survey first, then BMPs and vegetation restoration

	
	Removal of riparian vegetation for development or crops
	No data are available.
	Isolated riparian wetlands along creeks in the upper watershed and along the lower Calaveras River
	Problem Prioritization: Twelve beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); local effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, lower dissolved oxygen, and a decrease in base flow

Causes or Process Prioritization: Cause simple to moderate to address with plant survey and vegetation restoration; low to moderate cost solutions; address plant survey first, then vegetation restoration

	
	Removal of riparian vegetation by forest practices
	No data are available.  Likely historic problem as riparian corridors are excluded from current timber harvest leases/sales.
	Multiple subwatersheds in the Stanislaus Nation Forest of the upper watershed
	Problem Prioritization: Twelve beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); potential local effect in two to three subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, and lower dissolved oxygen

Causes or Process Prioritization: Cause simple to moderate to address with plant survey, BMPs, and vegetation restoration; low to moderate cost solutions; address plant survey first, then BMPs and vegetation restoration

	
	Loss of riparian vegetation by fire
	Observed primarily in the area burned by the Old Gulch Fire.  Some riparian vegetation has returned.
	Multiple subwatersheds on private, state, and federal land in the upper watershed

Old Gulch Fire extends across the San Domingo, San Antonio, and Calaveritas Creek subwatersheds
	Problem Prioritization: Twelve beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, lower dissolved oxygen, and a decrease in base flow

Causes or Process Prioritization: Cause simple to moderate to address with plant survey and vegetation restoration; low to moderate cost solutions; address plant survey first, then vegetation restoration


	Problem Statement
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization

	P18.  (Continued) MUN, REC-1, REC-2, WARM, COLD, WILD, MIGR, DU-1, DU-2, DU-7, DU-8, and SPWN uses may be threatened by diminished function of riparian corridors along streams.
	Loss/damage of vegetation because of recreational activities (OHVs and fishing trails)
	Minimal vegetative impact was observed during the field assessment.  Erosion of trails is of greater concern.
	OHV and fishing trails generally occur in the Stanislaus National Forest near the Highway 4 corridor.
	Problem Prioritization: Twelve beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); local effect in two subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, and lower dissolved oxygen

Causes or Process Prioritization: Cause simple to moderate to address with plant survey, BMPs, education, and vegetation restoration; low to moderate cost solutions; address education first, then BMPs, plant survey, and vegetation restoration

	
	Loss/damage of vegetation caused by flooding
	Minimal vegetative impact was observed during the field assessment.  
	Flood scouring is generally limited to the North and South Forks of the Calaveras and the lower Calaveras River, below New Hogan Reservoir, at high-water flow.
	Problem Prioritization: Twelve beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, lower dissolved oxygen, and a decrease in base flow

Causes or Process Prioritization: Cause moderate to complex to address with runoff controls, plant survey, stream bank and vegetation restoration; moderate to high cost solutions; address runoff controls first, then plant survey, stream bank restoration, and vegetation restoration

	
	Loss of vegetation caused by placer/ hydraulic mining
	Loss apparent only upon comparison to reference sites above mining areas
	Placer and hydraulic mining are generally limited to the mining district between New Hogan Lake and Sheep Ranch.  However, large-scale placer and hydraulic mining did occur in and around Jenny Lind.


	Problem Prioritization: Twelve beneficial uses threatened, five uses are critical (MUN, WARM, COLD, MIGR, and SPWN); cumulative effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, increased temperature, lower dissolved oxygen, and a decrease in base flow

Causes or Process Prioritization: Cause moderate to complex to address with a plant survey, stream bank and vegetation restoration; moderate to high cost solutions; address plant survey first, then stream bank, and vegetation restoration

	P19.  REC-2, WILD, WARM, COLD, and SPAWN uses may be threatened by loss and diminished function of wetlands.
	Urban and agricultural sprawl, low river flows leading to loss of wetland habitat
	No data are available.  Concern has been raised by the stakeholder group and technical advisory committee.
	Isolated riparian wetlands along creeks in the upper watershed and along the lower Calaveras River
	Problem Prioritization: Five beneficial uses threatened, three uses are critical (COLD, SPWN, and WILD); local effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, and a decrease in base flow

Causes or Process Prioritization: Cause moderate to complex to address with a historical survey, wetland delineation, evaluation of wetland function, and wetland restoration; moderate-cost solutions; address historical survey first, then wetland delineation, evaluation of wetland function, and wetland restoration


	Problem Statement
	Potential or Known Causes/ Processes
	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization

	P19.  (Continued) REC-2, WILD, WARM, COLD, and SPAWN uses may be threatened by loss and diminished function of wetlands.
	Land use planning not considering the function of isolated or small wetlands within the watershed.
	No data are available.  Concern has been raised by the stakeholder group and technical advisory committee.
	Isolated riparian wetlands along creeks in the upper watershed
	Problem Prioritization: Five beneficial uses threatened, three uses are critical (COLD, SPWN, and WILD); local effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, and a decrease in base flow

Causes or Process Prioritization: Cause moderate to complex to address with education, a historical survey, wetland delineation, evaluation of wetland function, and wetland restoration; moderate cost solutions; address education first, then historical survey, wetland delineation, evaluation of wetland function, and wetland restoration

	
	Nutrient, chemical, and sediment runoff from multiple sources reducing hydraulic and habitat functions of wetlands
	No data are available.  Concern has been raised by the stakeholder group and technical advisory committee.
	Isolated riparian wetlands along creeks in the upper watershed and along the lower Calaveras River
	Problem Prioritization: Five beneficial uses threatened, three uses are critical (COLD, SPWN, and WILD); local effect in multiple subwatersheds; interrelated effects include increased stream bank erosion, increased nutrient loading, loss of riparian function, and a decrease in base flow

Causes or Process Prioritization: Cause complex to address by control of sediment, nutrient, and chemical loading from upstream sources; costs are cumulative for multiple upstream source controls; address sediment load first, then nutrient and chemical loading

	P20.  Limited water quantity and distribution system may limit future growth.
	Inefficient use of reclaimed water


	Ratio of reclaimed to domestic water used as presented in county water master plan.  Concern also has been raised by the stakeholder group and technical advisory committee.
	Entire watershed
	Problem Prioritization:  Available water quantity is critical to multiple beneficial uses, no water—no use; cumulative effect in multiple subwatersheds; interrelated effects include increased nutrient loading and decreased return flow to the stream

Causes or Process Prioritization: Cause complex to address by developing alternative methods of water disposition or treating water to MCLs; moderate to high costs, depending on alternative selected; address alternative/feasibility study first, then design and construction

	
	Urban water conservation programs not restrictive enough.
	The existing program complies with the law.  Additional measures available to reduce water usage.
	Upper watershed, especially smaller water systems
	Problem Prioritization: Available water quantity is critical to multiple beneficial uses, no water—no use; cumulative effect in multiple subwatersheds; interrelated effects include nutrient loading from excess urban runoff and decreased return flow to streams

Causes or Process Prioritization: Cause simple to moderate to address by education, tiered fee schedule, and metering; low to moderate costs if metering selected; address education first, then fee schedule and metering

	
	Limited storage in upper watershed


	Storage volumes are identified in the county water master plan. Concern also has been raised by the stakeholder group and technical advisory committee.
	Upper watershed, also impacts ability to sell water to farmers and water purveyors in the lower watershed
	Problem Prioritization: Available water quantity is critical to multiple beneficial uses, no water—no use; cumulative effect in multiple subwatersheds; interrelated effects include regulated perennial flows, limited fishery migration and spawning, and restricted recreational opportunities

Causes or Process Prioritization: Cause complex to address by evaluating alternatives for water storage, update water master plan, design and build reservoir; high-cost solution; address alternative/feasibility study first, then update water master plan and design and build reservoirs


	Problem Statement
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	Supporting Data
	Geographical Extent of Problem
	Basis of Management Prioritization

	P20.  (Continued) Limited water quantity and distribution system may limit future growth.
	Limited interbasin or intrawatershed transfer of water (coordinated use of water rights)
	County water master plan.  Concern also has been raised by the stakeholder group and technical advisory committee.
	Upper watershed; also impacts ability to sell water to farmers and water purveyors in lower watershed
	Problem Prioritization: Available water quantity is critical to multiple beneficial uses, no water—no use; cumulative effect in multiple subwatersheds; interrelated effects include improved timing of diversions, efficient use of available water, and increased base flow

Causes or Process Prioritization: Cause complex to address by holding water summit, evaluating alternatives for water transfer, update water master plan, design and build conveyance system; high-cost solution; address water summit first, then conduct alternative/feasibility study, update water master plan, and design and build conveyance system

	P21.  REC-1 and REC-2 uses may be threatened by access restriction.
	Legal liabilities for property owners


	Concern also raised by stakeholder group and technical advisory committee.
	Entire watershed
	Problem Prioritization:  Recreational access is desirable for growth of the local economy.  Public access to streams and lakes is limited because of the extent of private landholdings in the watershed.

	
	Planning and zoning do not consider green belts, public access corridors, or wildlife corridors on a watershed basis.
	Review of land use plans
	Entire watershed
	Problem Prioritization:  Recreational access is desirable for growth of the local economy.  Public access to streams and lakes is limited because of the extent of private landholdings in the watershed.

	
	Limited organized community support exists for recreational access.
	Concern also has been raised by the stakeholder group and technical advisory committee.
	Entire watershed
	Problem Prioritization:  Recreational access is desirable for growth of the local economy.  Public access to streams and lakes is limited because of the extent of private landholdings in watershed.

	P22.  The community is not being adequately educated concerning water quality and habitat issues.
	No watershed focus in past by local and county governments


	Stakeholder group and technical advisory committee input
	Entire watershed
	Problem Prioritization:  Community education and open lines of communication are critical to the watershed management process; all other problems, sources, and causes cannot be addressed without the support of community, agencies, and districts.

	
	No watershed stewardship in past
	Stakeholder group and technical advisory committee input
	Entire watershed
	Problem Prioritization:  Community education and open lines of communication are critical to the watershed management process; all other problems, sources, and causes cannot be addressed without support of community, agencies, and districts.

	P23.  Water quality, habitat issues, and land use planning are not being coordinated on a watershed scale.
	No watershed focus in past


	Stakeholder group and technical advisory committee input
	Entire watershed
	Problem Prioritization:  Open lines of communication within and between local, state, and federal government are critical to the watershed management process; all other problems, sources, and causes cannot be addressed without cooperation of all agencies and districts.

	
	No watershed stewardship in past


	Stakeholder group and technical advisory committee input
	Entire watershed
	Problem Prioritization:  Open lines of communication within and  between local, state, and federal government are critical to the watershed management process; all other problems, sources, and causes cannot be addressed without cooperation of all agencies and districts.

	
	No mandate for interagency cooperation in past


	Technical advisory committee input
	Entire watershed
	Problem Prioritization:  Open lines of communication within and between local, state, and federal government are critical to the watershed management process; all other problems, sources, and causes cannot be addressed without cooperation of all agencies and districts.

	
	Water quality issues were not of much concern when the area was more rural.
	Stakeholder group and technical advisory committee input; water quantity was of more concern
	More of an issue in the upper watershed.; the Stockton area has been aware of water quality problems for years.
	Problem Prioritization:  Open lines of communication within and between local, state, and federal government are critical to the watershed management process; all other problems, sources, and causes cannot be addressed without cooperation of all agencies and districts. 
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	P24.  Land use planning and zoning has allowed building in areas now prone to flooding.
	Historic changes to flood plain maps, and unsuccessful development plan mitigation
	Stakeholder group and technical advisory committee input
	Generally limited to new developments in urban and suburban areas on the Highway 49, 12, and 26 corridors of the upper watershed
	Problem Prioritization:  Flood control and protection is critical for landowners in existing and rapidly developing areas; flood-prone areas are found throughout the entire watershed, although the lower watershed is protected by a levee system; interrelated effects include sediment, nutrient, and chemical loading and habitat degradation.

Causes or Process Prioritization: Cause simple to address by reviewing recent flood events and updating flood plain maps; low-cost solution; address review of flood events first, then update flood plain maps to prioritize flood protection funds and to guide future development.

	
	Inadequate control of storm water in urbanized areas
	Stakeholder group input about increased small stream flooding
	Urban and suburban areas of the upper watershed

Also suburban and agricultural areas of the lower watershed
	Problem Prioritization: Flood control and protection is critical for landowners in existing and rapidly developing areas; flood-prone areas are found throughout entire watershed, although the lower watershed is protected by a levee system; interrelated effects include sediment, nutrient, and chemical loading and habitat degradation.

Causes or Process Prioritization:  Cause simple to moderate to address with field survey, maintenance, flow studies, and resize/replacement of culverts; low to moderate cost solutions; address field survey first, then maintenance, flow studies, and resize/replacement of culverts, as needed

	
	Increases in hardscape leads to increased runoff volume and shorter rise times
	No data are available.  General principal in watershed hydrology
	Developed areas of the entire watershed
	Problem Prioritization: Flood control and protection are critical for landowners in existing and rapidly developing areas; flood-prone areas are found throughout the entire watershed, although the lower watershed is protected by a levee system; interrelated effects include sediment, nutrient, and chemical loading and habitat degradation.

Causes or Process Prioritization:  Cause moderate to address with runoff controls, infiltration basins or areas, and restoration of riparian vegetation to slow down water; moderate-cost solutions; address runoff controls first, then infiltration basins or areas and restoration of riparian vegetation

	
	Modification of swales and stream courses (channelization, road crossings, and reduction in channel storage)
	Observation during field assessment in July 2000
	Existing and new developments in urban and suburban areas on the Highway 49, 12, and 26 corridors of the upper watershed
	Problem Prioritization: Flood control and protection is critical for landowners in existing and rapidly developing areas; flood-prone areas are found throughout the entire watershed, although the lower watershed is protected by a levee system; interrelated effects include sediment, nutrient, and chemical loading and habitat degradation.

Causes or Process Prioritization:  Cause complex to address with flow study and stabilization/restoration; high-cost solutions (multi-stage projects with study, modeling, design, and construction); address flow study first, then bank stabilization/restoration


Notes:

ACOE
U.S. Army Corps of Engineers

AGR
Agricultural Supply

BMP
Best management practice

BREC
Bureau of Reclamation

COLD
Cold freshwater habitat

DU-1
Desired Use No. 1

DU-2
Desired Use No. 2

DU-6
Desired Use No. 6

GWR
Groundwater Recharge

IND
Industrial service supply

MCLs
Maximum contaminant levels

MIB
Methylisoborneol

MIGR
Migration of aquatic organisms

MTBE
Methyl tert-butyl ether

MUN
Municipal and Domestic Supply

NA
Not applicable

NTU
Nephelometric Turbidity Unit

OHV
Off-highway vehicle

PCB
Polychlorinated biphenyls

PRO
Industrial Process Supply

REC-1
Water contact recreation

RWQCB
Regional Water Quality Control Board

SPWN
Spawning, reproduction, or early development

THM
Trihalomethane

WARM
Warm freshwater habitat

WILD
Wildlife habitat

WTP
Water treatment plant

WWTP
Wastewater treatment plan

