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	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P1
	Bacteria and Virus
	Native bacteria and virus in soil
	Erosion of soil into creek 
	L-IC-1, L-DC-1, L-CAL-6,

L-CAL-8, M-IC-1, M-SA-1,

M-SA-2, M-CGR-1, M-CGR-2, M-CVTS-1, M-CVTS-2,

M-SVC-1, M-NCAL-1,

M-NCAL-3, M-SCAL-2,

M-MC-1, M-MC-2, M-SD-1, M-CAL-3, U-SD-1, U-SA-1, U-SA-2, U-SA-3, U-SA-5,

U-JM-1, U-JM-2, U-CHR-1, and U-NCAL-1
	Ambient water quality monitoring for total and fecal coliform bacteria, pathogens, cryptosporidia, and turbidity


	Low flow and after first significant rainfall

	
	
	Failed septic systems
	Septic seepage into creek through groundwater or overland flow
	M-IC-1, M-CGR-1, U-BT-1,

U-SA-4, U-COW-2, and

U-COW-3
	Point source surface water monitoring for total and fecal coliform bacteria, cryptosporidia, and pathogens.  Upstream sampling at a reference location should also be conducted to isolate the point source.  In densely populated areas with bacteria and nutrients reaching creeks, water sampling of drinking water wells may be advisable.
	Late spring when water table is highest and ephemeral creeks are flowing

	
	
	Animals in or adjacent to stream
	Lack of fencing of domesticated animals 
	L-IC-1, L-DC-1, M-SA-2,

M-CVTS-2, M-SD-1,

M-NCAL-1, M-IC-1, U-JM-1, U-SA-1, U-MC-1, and

U-CHR-1
	Point source surface water monitoring for total and fecal coliform bacteria, pathogens, cryptosporidia, and turbidity.  Upstream sampling at a reference location should also be conducted to isolate the point source. 
	Low flow and during first significant rainfall

	
	
	
	Inadequate rotation of animals through riparian corridor
	L-IC-1, L-DC-1, M-SA-2,

M-CVTS-2, M-SD-1,

M-NCAL-1, M-IC-1, U-JM-1, U-SA-1, U-MC-1, and

U-CHR-1
	Point source surface water monitoring for total and fecal coliform bacteria, pathogens, cryptosporidia, and turbidity.  Upstream sampling at a reference location should also be conducted to isolate the point source.  
	Low flow and during first significant rainfall

	
	
	Recreational activities
	Body contact during water sports
	M-NHR-1 and U-WPL-1
	Ambient water quality monitoring for total and fecal coliform bacteria and pathogens at areas of bathing or high-contact water sports
	During recreation season in summer

	P2
	Elevated Nutrient (N, P) Levels
	Agricultural practices
	Runoff of excess fertilizer from crops and orchards to stream
	L-CAL-1, L-CAL-4, L-CAL-5, L-CAL-6, L-CAL-8, L-SDC-1, L-IC-1, L-DC-1, L-OCAL-1,

L-MS-2, M-SA-2, M-CVTS-2, M-SD-1, M-NCAL-1,

M-NCAL-3, and M-MC-2
	Ambient water quality monitoring for nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate downstream of NPS areas.
	After fall and spring applications (load) and after algal bloom in stream (uptake)

	
	
	
	Runoff of leachate from animal waste, feeding areas, and spoiled crops
	L-IC-2, M-SA-2, M-IC-2,

M-CGR-1, M-CVTS-2,

M-SD-1, M-NCAL-1, U-JM-1, U-SA-1, U-MC-1, and

U-CHR-1
	Point-source water quality monitoring for TKN, ammonia, nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate downstream of source
	Low flow and during first significant rainfall

	
	
	
	Nutrients in eroding soil
	L-IC-2, M-SA-2, M-IC-2,

M-CGR-1, M-CVTS-2,

M-SD-1, M-NCAL-1, U-JM-1, U-SA-1, U-MC-1, and

U-CHR-1
	Ambient water quality monitoring for nitrate-nitrogen, total phosphate, and orthophosphate
	Low flow, during first significant rainfall, and during high intensity rainfall

	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P2


	Elevated Nutrient (N, P) Levels
	WWTP and failed septic systems
	Legal discharge of nutrients from WWTP (pipe effluent, leachate trenches, and spray fields) 
	M-SADR-1 and M-CGR-2
	Point-source water quality monitoring for TKN, ammonia, nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate downstream of source
	During discharge season (end of pipe) or during irrigation season (reclaimed water)

	
	
	
	Septic seepage into creek through groundwater or overland flow
	M-IC-1, M-CGR-1, U-BT-1,

U-SA-4, U-COW-2, and

U-COW-3
	Point source surface water monitoring for TKN, ammonia, nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate.  Upstream sampling at a reference location should also be conducted to isolate the point source.  In densely populated areas with nutrients reaching creeks, water sampling of drinking water wells may be advisable.
	Late spring when water table is highest and ephemeral creeks are flowing

	
	
	Urban runoff 
	Runoff of excess fertilizer from yards, parks, and golf courses to stream
	L-IC-1, L-CAL-1, L-CAL-2,

L-CAL-3, M-CVTS-2, M-IC-1, M-SADR-2, M-CGR-1,

M-CGR-2, M-CGR-3,

M-MC-2, U-SD-2, U-COW-2, and U-COW-3,
	Ambient water quality monitoring for nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate below urban areas

Point-source water quality monitoring for nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate downstream of parks and golf courses
	After fall and spring applications (load) and after algal bloom in stream (uptake)

	P3
	Elevated Suspended Sediment Levels (high flow, wet season)
	Urban runoff 
	Sediment runoff from new developments and construction sites
	M-CGR-1, M-CGR-2, U-SA-1, and other construction and development projects as they occur
	Point-source water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of source
	During first significant rainfall or on observable sediment discharge (failed BMP)

	
	
	
	Sediment disturbance and entrainment by vehicles crossing through stream beds
	M-CVTS-2 and M-WC-1
	Point source water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of source.
	Observable sediment disturbance after vehicle moves through stream bed

	
	
	
	Sediment runoff from road sanding during winter above snow line
	Need multiple locations along upper Highways 26 and 49 and large road surface drainage area to determine load per mile
	Ambient water quality monitoring for specific conductance, cations, anions, suspended solids, turbidity, particle settling velocity, grain size distribution flow rate, flow depth, channel dimensions, and a flow study (time of travel), downstream of a road crossing or major storm water culvert
	During snowmelt or rain on snow event

	
	
	Slips/slides and stream banks
	Erosion of slip and slide faces (upland)
	Below Old Gulch Fire area:

M-SA-2, M-CVTS-2, and

M-SD-1

Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of upland erosion area
	During first significant rainfall, high-intensity rainfall, and rain on snow event (if applicable)

	
	
	
	Downcutting through slip/slides that have crossed streams
	Identify locations by aerial photographic survey of middle and lower reaches of San Domingo, San Antonio, Calaveritas, and Jesus Maria Creeks and North Fork Calaveras River
	Point-source water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the slide/slip location
	Moderate- and high-flow (stage/load)


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P3
	Elevated Suspended Sediment Levels (high flow, wet season)
	Slips/slides and stream banks
	Undercutting of unstable (trampled, rework by placer mining, unstable slope from hydraulic mining) stream banks
	Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2

Lower reaches of subwatersheds: M-SA-1,

M-NCAL-1, M-SCAL-1,

M-SCAL-2, and M-CVTS-1

Lower watershed: L-DC-1,

M-IC-1, and M-SVC-1
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the erosion area
	Moderate- and high-flow (stage/load)

	
	
	Natural erosion (not induced by reservoir releases)
	Lowering of stream bed base level
	Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2

Lower reaches of subwatersheds: M-SA-1,

M-NCAL-1, M-SCAL-1,

M-SCAL-2, and M-CVTS-1
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions 
	Moderate- and high-flow (stage/load)

	
	
	
	Stream bank undercutting
	Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2

Lower reaches of subwatersheds: M-SA-1,

M-NCAL-1, M-SCAL-1,

M-SCAL-2, and M-CVTS-1

Lower watershed: L-IC-1,

L-DC-1, M-IC-1, M-CGR-1, and M-SVC-1
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions
	Moderate- and high-flow (stage/load)

	
	
	
	Flood plain scouring during flood events
	Lower reaches of subwatersheds: M-SA-1,

M-CAL-3, M-NCAL-1,

M-SCAL-1, M-SCAL-2, and M-CVTS-1

Lower Calaveras River from Jenny Lind to Bellota


	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, channel dimensions, flood plain width and depth, and bankfull width and depth
	High- and flood-flow (stage/load)


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P3
	Elevated Suspended Sediment Levels (high flow, wet season)
	Sheet/rill erosion
	Overgrazing of both riparian and upland vegetation permits sheet erosion.
	L-IC-1, L-IC-2, L-DC-1,

M-SA-2, M-IC-2, M-CGR-1, M-CVTS-2, M-SD-1,

M-NCAL-1, M-IC-1, U-JM-1, U-SA-1, U-MC-1, and

U-CHR-1
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the upland erosion area
	During first significant rainfall and high-intensity rainfall

	
	
	
	Fire removes vegetation and may seal soil to water penetration, both of which allow sheet and rill erosion.
	M-SD-1, U-SD-1, U-SD-2,

U-IC-1, U-SA-1, and U-SA-2
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the upland erosion area
	During first significant rainfall and high-intensity rainfall

	
	
	
	Uncontrolled or misdirected water running off of the road surface promotes rill erosion.
	Conduct a field survey to identify locations in the watershed with excessive erosion along the road or silt-laden receiving water below the water control culvert outlet.
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the upland erosion area
	During first significant rainfall and high-intensity rainfall

	
	
	
	Excessive clearing of understory
	U-JM-2, U-CVTS-1, U-SA-2, U-SA-3, U-SA-5, and U-SA-6
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the upland erosion area
	During first significant rainfall, high-intensity rainfall, and rain on snow event (if applicable)

	
	
	
	Uncontrolled or misdirected runoff on dirt roads and skid tracks
	Conduct a field survey to identify locations in forest harvesting areas with excessive erosion along the road or silt-laden receiving water below the water control culvert outlet.
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the upland erosion area
	During first significant rainfall, high-intensity rainfall, and rain on snow event (if applicable)

	
	
	
	Too narrow of a riparian corridor in historic forest harvesting areas allows sheet and rill erosion
	Conduct a field survey to identify historic problem areas and add or adjust the following monitoring points: U-JM-2,

U-CVTS-1, U-SA-2, U-SA-3, U-SA-5, and U-SA-6. 
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of upland erosion area.
	During first significant rainfall, high-intensity rainfall, and rain on snow event (if applicable)

	
	
	
	Overused, poorly maintained, or unauthorized trails along and crossing through streams allow rill erosion.
	Conduct field survey to identify problem areas and add or adjust the following monitoring points: U-SA-2, U-SA-3,

U-SA-5, U-COW-1, and

U-CVTS-1 
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the upland erosion area

Point-source water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the source
	During first significant rainfall and high-intensity rainfall

Observable sediment disturbance after OHV moves through stream bed


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P3
	Elevated Suspended Sediment Levels (high flow, wet season)
	Reservoir releases
	Release of sediment-laden water from base of reservoir and spillway 
	M-CAL-3 and U-SA-5
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, channel dimensions, flow study (time of travel), and bed substrate composition
	Moderate- and high-flow releases (stage/load)

	
	
	
	Undercutting of dry beaches, stream banks, and levees during flood releases
	L-CAL-1, L-CAL-4, L-CAL-5, L-CAL-6, L-CAL-7, L-CAL-8, L-SDC-1, L-MS-2, M-CAL-1, M-CAL-3, U-COW-1,

U-COW-2, U-SA-5, U-SA-6, and U-NCAL-1
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, bankfull width and depth, and channel dimensions
	High- and flood-flow releases (stage/load)

	
	
	
	Scouring of stream bed and flood plain during flood releases
	L-CAL-5, L-CAL-6, L-CAL-8, M-CAL-1, M-CAL-3,

U-NCAL-1, U-SA-5, U-COW-1, U-COW-2, and U-SA-6
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, channel dimensions, flood plain width and depth, bankfull width and depth, and bed substrate composition
	High- and flood-flow releases (stage/load)

	P4
	Elevated Sediment Levels (low flow, dry season)
	Urban runoff
	Sediment runoff from new developments and construction sites 
	M-CGR-1, M-CGR-2, U-SA-1, and other construction and development projects as they occur
	Point-source water quality monitoring for suspended solids, turbidity, flow rate, flow depth, and channel dimensions downstream of the source
	During observable sediment discharge (failed BMP)

	
	
	
	Sediment disturbance and entrainment by vehicles crossing through stream beds
	M-CVTS-2 and M-WC-1
	Point-source water quality monitoring for suspended solids, turbidity, flow rate, flow depth, and channel dimensions downstream of the source
	Observable sediment disturbance after vehicle moves through stream bed

	
	
	Slips/slides and stream banks
	Downcutting through slip/slides that have crossed streams
	Identify locations by aerial photographic survey of middle and lower reaches of San Domingo, San Antonio, Calaveritas, and Jesus Maria Creeks and North Fork Calaveras River
	Point-source water quality monitoring for suspended solids, turbidity, flow rate, flow depth, and channel dimensions downstream of slide/slip location
	Low flow

	
	
	
	Undercutting of unstable (trampled, rework by placer mining, and unstable slope from hydraulic mining) stream banks
	Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2

Lower reaches of subwatersheds: M-SA-1,

M-NCAL-1, M-SCAL-1,

M-SCAL-2, and M-CVTS-1

Lower watershed: L-DC-1,

M-IC-1, and M-SVC-1


	Ambient water quality monitoring for suspended solids, turbidity, flow rate, flow depth, and channel dimensions downstream of the erosion area
	Low flow


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P4
	Elevated Sediment Levels (low flow, dry season)
	Slips/slides and stream banks
	Overused, poorly maintained, or unauthorized trails crossing through streams
	Conduct a field survey to identify problem areas and add or adjust the following monitoring points: U-SA-2,

U-SA-3, U-SA-5, U-COW-1, and U-CVTS-1
	Point-source water quality monitoring for suspended solids, turbidity, flow rate, flow depth, and channel dimensions downstream of the source
	Observable sediment disturbance after OHV moves through stream bed

	
	
	Natural erosion
	Stream bank undercutting
	Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2

Lower reaches of subwatersheds: M-SA-1,

M-NCAL-1, M-SCAL-1,

M-SCAL-2, and M-CVTS-1

Lower watershed: L-IC-1,

L-DC-1, M-IC-1, M-CGR-1, and M-SVC-1
	Ambient water quality monitoring for suspended solids, turbidity, flow rate, flow depth, and channel dimensions
	Low flow

	
	
	Reservoir releases
	Release of sediment-laden water from base of reservoir (especially during fall turnover)
	M-CAL-3 and U-SA-5
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, channel dimensions, flow study (time of travel), and bed substrate composition
	Low flow releases

	P5
	Elevated Dissolved and Settled Metals Levels
	Mine tailings and mine drainage
	Erosion and transport of metal-laden tailings to streams
	Identify locations by aerial photographic survey of mining district on lower and middle reaches of San Domingo, San Antonio, Calaveritas, Murray, Jesus Maria, and Esperanza Creeks and North Fork Calaveras River
	Point-source water quality monitoring for cations, anions, pH, heavy metals (species), cyanide, turbidity, specific conductance, suspended solids, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the tailings; sediment monitoring for heavy metals
	During first significant rainfall, high-intensity rainfall, or on observable sediment discharge (failed BMP)

	
	
	
	Metal-laden leachate from tailings discharging to stream
	Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2
	Ambient water quality monitoring for cations, anions, pH, heavy metals (species), cyanide, turbidity, specific conductance, flow rate, flow depth, and channel dimensions downstream of the tailings
	Mid-winter when rainfall has saturated tailings

	
	
	
	Metal-laden groundwater from mines discharging to stream
	Below mining district: M-SA-2, M-CVTS-2, M-SD-1,

M-NCAL-3, and M-MC-2
	Ambient water quality monitoring for cations, anions, pH, heavy metals (species), turbidity, specific conductance, flow rate, flow depth, and channel dimensions downstream of the tailings
	Late spring when water table is highest

	
	
	Industrial activities
	Erosion and transport of metal-laden sediment to streams 
	M-CAL-2, M-CVTS-1, Calaveras Cement, quarries along Calaveritas Creek near Pool Station Road and in Calaveritas, and quarries in Lower Calaveras River flood plain at Jenny Lind
	Point-source water quality monitoring for cations, anions, pH, heavy metals (species), turbidity, specific conductance, suspended solids, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the site; sediment monitoring for heavy metals.
	During first significant rainfall, high-intensity rainfall, or on observable sediment discharge (failed BMP)


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P5
	Elevated Dissolved and Settled Metals Levels
	Industrial activities
	Metal-laden groundwater discharging to stream
	M-CAL-2, M-CVTS-1, Calaveras Cement, quarries along Calaveritas Creek near Pool Station Road and in Calaveritas, and quarries in Lower Calaveras River flood plain at Jenny Lind
	Ambient water quality monitoring for cations, anions, pH, heavy metals (species), turbidity, specific conductance, flow rate, flow depth, and channel dimensions downstream of the site
	Late spring when water table is highest

	
	
	Natural formation (volcanic outcrops, and local mineral deposits)
	Erosion and transport of metal-laden sediment to streams
	Outcrops in headwaters:

U-JM-2, U-NCAL-1,

U-CVTS-1, U-SA-3, and

U-ESP-1

Below Mining District:

M-SA-2, M-CVTS-2, M-SD-1, M-NCAL-3, and M-MC-2
	Ambient water quality monitoring for cations, anions, pH, heavy metals (species), turbidity, specific conductance, suspended solids, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the formation; sediment monitoring for heavy metals
	During first significant rainfall and a high-intensity rainfall

	
	
	
	Dissolution of metals during runoff, along stream bank, or in stream bed
	Outcrops in headwaters:

U-JM-2, U-NCAL-1,

U-CVTS-1, U-SA-3, and

U-ESP-1

Below Mining District:

M-SA-2, M-CVTS-2, M-SD-1, M-NCAL-3, and M-MC-2
	Ambient water quality monitoring for cations, anions, pH, heavy metals (species), specific conductance, flow rate, flow depth, and channel dimensions downstream of the formation
	During first significant rainfall and at low flow

	
	
	
	Metal-laden groundwater discharging to stream
	Below Mining District:

M-SA-2, M-CVTS-2, M-SD-1, M-NCAL-3, and M-MC-2
	Ambient water quality monitoring for cations, anions, pH, heavy metals (species), turbidity, specific conductance, flow rate, flow depth, and channel dimensions downstream of the formation
	Late spring when water table is highest

	P6
	Herbicides, Pesticides, and PCBs
	Agricultural (row crops, orchards, and vineyards)
	Runoff of dissolved and herbicide- and pesticide-laden sediment from crops, orchards, and vineyards to streams and lakes
	L-CAL-1, L-CAL-4, L-CAL-5, L-CAL-6, L-CAL-8, L-SDC-1, L-IC-1, L-DC-1, L-OCAL-1,

L-MS-2, M-SA-2, M-CVTS-2, M-SD-1, M-NCAL-1,

M-NCAL-3, and M-MC-2
	Ambient water quality and sediment monitoring for herbicides, fungicides, and pesticides downstream of NPS areas
	After fall and spring applications (load) and at low flow (maximum concentration)

	
	
	Forest management
	Runoff of dissolved and herbicide-laden sediment from forest harvest areas to streams and lakes
	U-SA-2, U-SA-3, U-SA-5,

U-SA-6, U-CVTS-1, and

U-JM-2
	Ambient water quality and sediment monitoring for herbicides, fungicides, and pesticides downstream of NPS areas
	After fall and spring applications (load) and at low flow (maximum concentration)

	
	
	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
	L-CAL-1, L-CAL-2, L-CAL-3, L-IC-1, M-CVTS-2, M-IC-1, M-SADR-2, M-CGR-1,

M-CGR-2, M-CGR-3,

M-MC-2, U-COW-2,

U-COW-3, and U-SD-2
	Ambient water quality and sediment monitoring for herbicides, fungicides, pesticides, PCBs, surfactants, and other activity specific organic chemicals below urban areas

Point-source water quality and sediment monitoring for herbicides, fungicides, and pesticides downstream of source of parks and golf courses
	After fall and spring applications (load) and at low flow (maximum concentration)


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P7
	Disinfection by-products (THMs)
	WWTP effluent
	Incomplete oxidation of organic compounds by chlorination process
	M-SADR-1 and M-CGR-2
	Point-source water quality monitoring for THMs downstream of source
	During discharge season (end of pipe) or during irrigation season (reclaimed water)

	P8
	Fuel containing MTBE
	Two-stroke boats, jet skis on lakes
	Unburned fuel discharged from engine into lake water
	M-NHR-1
	Ambient water quality monitoring for fuel (VOCs, BTEX, and TPPH) and MTBE in the upper strata of the lake, near marinas
	End of recreation season, before lake turns over (September –October)

	
	
	Two-stroke OHVs and snowmobiles on land and through streams
	Unburned fuel discharged from engine into stream
	U-SA-2, U-SA-3, U-SA-5,

U-COW-1, and U-CVTS-1
	Ambient water quality monitoring for fuel (VOCs, BTEX, and TPPH) and MTBE downstream of recreational trail riding areas


	End of recreation season

	
	
	
	Unburned fuel discharged from engine to air, followed by deposition on snow and soil, and runoff to streams
	U-SA-2, U-SA-5, U-SA-6,

U-BT-1, U-JM-2, and

U-CVTS-1
	Ambient water quality monitoring for fuel (VOCs, BTEX, and TPPH) and MTBE downstream of snowmobile riding areas and SNOPARKS
	First flush during spring snow melt

	
	
	Leaking USTs
	Leaking fuel moving through groundwater, followed by discharge to stream or lake
	Review RWQCB list of LUST sites with contaminants in groundwater within 0.25 mile of a stream.
	Point-source water quality monitoring for fuel (VOCs, BTEX, and TPPH) and MTBE downstream of the LUST site
	Late spring when water table is highest

	
	
	Fuel spill reaching any water body or groundwater
	Fuel spills reaching a stream or lake through direct runoff
	New Hogan Reservoir boat launch area; locations of other future spills unknown
	Point-source water quality monitoring for fuel (VOCs, BTEX, and TPPH) and MTBE downstream of spill site
	After observable spill has discharged to water body

	
	
	
	Fuel-laden soil eroding to stream or lake
	Review the RWQCB list of spill sites with contaminants within 0.25 mile of a stream.
	Point-source water quality and sediment monitoring for fuel (VOCs, BTEX, and TPPH) and MTBE downstream of spill site


	During observable sediment discharge (failed BMP)

	
	
	
	Fuel movement to groundwater followed by discharge to stream or lake
	Review the RWQCB list of spill sites with contaminants within 0.25 mile of a stream.
	Ambient water quality monitoring for fuel (VOCs, BTEX, and TPPH) and MTBE downstream of spill site
	Late spring when water table is highest

	P9
	Undesirable Taste and Odor Qualities
	Stagnant back waters and off channel ponds on the Lower Calaveras
	Decaying organic matter and algal waste in stagnant or highly productive waters produce geosmin and MIB.
	L-CAL-6 and other backwaters and off-channel ponds between Jenny Lind and Bellota
	Ambient water quality monitoring for geosmin, MIB, taste and odor TKN, ammonia, nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate in eutrophic backwaters, off-channel ponds, and downstream of these waters; biological monitoring for productivity and periphyton
	After fall and spring nutrient loading, during algal bloom, and after algal bloom

	
	
	
	Impacted water moves back into the main channel as base flow or through flow
	L-CAL-6 and other backwaters and off-channel ponds between Jenny Lind and Bellota
	Pond dimensions, pond flow rate, pond gradient, flow study (time of travel), stream bed substrate composition, stream flow rate, stream flow depth, channel dimensions, and stream gradient
	During and after algal bloom


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P9
	Undesirable Taste and Odor Qualities
	Eutrophied lakes, ponds, and streams
	Decaying organic matter and algal waste in highly productive waters produce geosmin, MIB, and sulfides.
	Lower reaches of subwatersheds: M-NCAL-1,

M-NCAL-2, M-NCAL-3,

M-SCAL-1, M-SCAL-2,

M-CVTS-1, and U-CHR-1

Ponds and lakes: M-NHR-1,

M-CVTS-3, U-COW-2, and

U-COW-3.  Also review IR photographs to identify other impacted lakes and ponds.

Lower watershed: L-CAL-1,

L-CAL-4, L-CAL-5, L-SDC-1, and L-MS-2
	Ambient water quality monitoring for geosmin, MIB, sulfides, taste and odor, TKN, ammonia, nitrate-nitrogen, nitrite-nitrogen, total phosphate, and orthophosphate in all other eutrophic lakes, ponds, and streams; biological monitoring for productivity and periphyton
	After fall and spring nutrient loading, during algal bloom, and after algal bloom

	P10
	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).
	M-SA-1, M-SA-2, M-CVTS-1, M-CVTS-2, M-NCAL-1,

M-NCAL-3, M-SCAL-1,

M-SCAL-2, M-SD-1, and

M-MC-2
	Ambient water quality monitoring for dissolved oxygen, temperature, specific conductance, flow rate, flow depth, and channel dimensions
	Summer and early winter low-flow conditions

	
	
	Eutrophied lakes, ponds, and streams
	A high BOD, required to decay excessive organic material, reduces dissolved oxygen levels.
	Ponds and lakes: M-NHR-1,

M-CVTS-3, U-COW-2, and

U-COW-3.  Also review IR photographs to identify other impacted lakes and ponds.
	Ambient water quality monitoring for dissolved oxygen, temperature, specific conductance, BOD, flow rate, flow depth, channel dimensions or pond/lake dimensions (as applicable)
	During algal bloom

	
	
	Eutrophied lakes, ponds, and streams
	Highly productive waters do not generate oxygen during night time; instead, oxygen is consumed.
	Lower reaches of subwatersheds: M-NCAL-1,

M-NCAL-2, M-NCAL-3,

M-SCAL-1, M-SCAL-2, 

M-CVTS-1, and U-CHR-1

Ponds and lakes: M-NHR-1,

M-CVTS-3, U-COW-2, and

U-COW-3.  Also review IR photographs to identify other impacted lakes and ponds.

Lower watershed: L-CAL-1,

L-CAL-4, L-CAL-5, L-SDC-1, and L-MS-2
	Ambient water quality monitoring for diurnal dissolved oxygen, temperature, specific conductance, BOD, flow rate, flow depth, channel dimensions, or pond/lake dimensions (as applicable)
	During algal bloom

	
	
	Bottom of and outflow from New Hogan Reservoir
	Stratification of New Hogan Reservoir creates a zone of low dissolved oxygen.
	M-NHR-1
	Ambient water quality monitoring for diurnal dissolved oxygen, temperature, specific conductance, BOD, and depth
	Late summer before lake turnover


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P10
	Low Dissolved Oxygen Levels
	Bottom of and outflow from New Hogan Reservoir
	Low dissolved oxygen-containing water is discharged from the base of New Hogan Dam.
	Outflow at base of dam and at multiple locations downstream to M-CAL-3 to determine length of aeration zone
	Point-source water quality monitoring for dissolved oxygen, temperature, specific conductance, flow rate, flow depth, and channel dimensions


	Summer low-flow conditions before lake turnover (low dissolved oxygen at bottom of lake)

	P11
	Elevated Water Temperature
	Upper Calaveras streams at low flow and with little or no shade
	Temperature increases in shallow streams with low flow.
	M-SA-1, M-SA-2, M-CVTS-1, M-CVTS-2, M-NCAL-1,

M-NCAL-3, M-SCAL-1,

M-SCAL-2, M-SD-1, and

M-MC-2
	Ambient water quality monitoring for temperature, flow rate, flow depth, and channel dimensions
	Summer and early winter low-flow conditions.

	
	
	
	Temperature also increases where shade from riparian vegetation is lost.
	M-SA-1, M-SA-2, M-CVTS-1, M-CVTS-2, M-NCAL-1,

M-NCAL-2, M-SD-1, U-SD-1, U-SD-2, U-IC-1, U-SA-1, and U-CHR-1
	Ambient water quality monitoring for temperature, flow rate, flow depth, and channel dimensions

Biological monitoring for shade canopy over stream
	Summer and early winter low-flow conditions.

	
	
	Diversion ponds and canals in Lower Calaveras River below Bellota
	Temperature increases in stagnant, unshaded water behind temporary and permanent diversion dams and headworks.
	L-MS-1, L-MS-2, L-MS-3,

L-MS-4, L-CAL-5, and other diversion dams along the Old Calaveras River and Stockton Diverting Canal to obtain temperature gradient
	Ambient water quality monitoring for temperature, flow rate, flow depth, and channel dimensions
	Summer and early winter low-flow conditions.

	
	
	
	Temperature increases in stagnant, unshaded water in irrigation and drainage canals.
	L-MS-1, L-MS-2, L-MS-3,

L-MS-4, L-CAL-4, L-CAL-5,

L-SDC-1, L-OCAL-1, and other diversion dams along the Old Calaveras River and Stockton Diverting Canal to obtain temperature gradient
	Ambient water quality monitoring for temperature, flow rate, flow depth, and channel dimensions.

Biological monitoring for shade canopy over stream
	Summer and early winter low-flow conditions.

	P12
	Residual Wastes in 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.
	M-SADR-1 and M-CGR-2
	Point-source water quality monitoring for TKN, ammonia, nitrate-nitrogen, nitrite-nitrogen, total phosphate, orthophosphate, THM, total and fecal coliform bacteria, cryptosporidia, pathogens, heavy metals, and flow rate
	During discharge season (end of pipe) or during irrigation season (reclaimed water)

	
	
	Industrial site effluent to streams 
	Residual chemicals in permitted discharges may not be sufficiently diluted by the receiving water to protect all downstream uses.
	M-CAL-2, M-CVTS-1, Calaveras Cement, quarries along Calaveritas Creek near Pool Station Road and in Calaveritas, and Camp Connell Maintenance Station
	Point-source water quality monitoring for cations, anions, pH, heavy metals (species), activity-specific organic chemicals, turbidity, specific conductance, and flow rate
	On observable discharge

	
	
	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.
	M-CVTS-1
	Point-source water quality monitoring for cations, anions, pH, heavy metals (species), activity-specific organics, turbidity, specific conductance, and flow rate
	Late spring when water table is high or on observable discharge


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P13
	Nutrients and Chemicals from Improper Waste Disposal
	Illegal garbage dumping
	Debris, nutrients, and chemicals from household waste may enter the stream through runoff or groundwater seepage to surface water.
	Unknown locations; obtain input from community and public works departments for problem areas
	Point-source water quality monitoring for nitrate-nitrogen, nitrite-nitrogen, total phosphate, orthophosphate, heavy metals, cations, anions, pH, pesticides, herbicides, fungicides, and turbidity downstream of the waste pile
	Late spring when water table is high or on observable discharge

	
	
	Yard waste piles
	Nutrients and bacteria may enter the stream through runoff or groundwater seepage to surface water.
	L-IC-1, M-CVTS-2, M-IC-1, M-SADR-2, M-MC-2,

M-CGR-1, M-CGR-3,

U-COW-2, and U-COW-3
	Ambient water quality monitoring for TKN, ammonia, nitrate-nitrogen, nitrite-nitrogen, total phosphate, orthophosphate, total and fecal coliform bacteria, cryptosporidia, pathogens, and turbidity downstream of areas with waste piles
	Late spring when water table is high or during first significant rainfall

	
	
	Abandoned vehicles
	Metals and fuel oil compounds may enter the stream through runoff or groundwater seepage to surface water.
	Unknown locations; obtain input from community and public works departments for problem areas
	Point-source water quality monitoring for metals, pH, oils (TEPH), fuels (VOCs, BTEX, and TPPH), and MTBE downstream of vehicles
	Late spring when water table is high, on observable discharge, or during first significant rainfall

	P14
	Chemical Discharge from Hazardous Waste Sites
	Inactive and active mines
	Uncontrolled or partially controlled discharge of metals and sediment from tailings to a stream, directly or through groundwater seepage.
	No mines are currently listed as hazardous waste sites in the watershed.  Little evaluation of releases has been conducted to date.  The new state abandoned mines program may, in the future, identify some mine sites as containing hazardous wastes.
	Point-source and ambient water quality monitoring for cations, anions, pH, heavy metals (species), cyanide, turbidity, specific conductance, suspended solids, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the tailings

Sediment monitoring for heavy metals and activity-specific organics
	Through erosion; during first significant rainfall, high-intensity rainfall, or on observable discharge (failed BMP)

Through groundwater; late spring when water table is highest

	
	
	Inactive and active industrial plants
	Uncontrolled or partially controlled discharge of chemicals to a stream, directly or through groundwater seepage.
	M-CVTS-1
	Point-source and ambient water quality monitoring for cations, anions, pH, heavy metals (species), activity-specific organic chemicals, turbidity, specific conductance, suspended solids, particle settling velocity, grain size distribution, flow rate, flow depth, and channel dimensions downstream of the site

Sediment monitoring for heavy metals and activity-specific organics
	Through erosion; during first significant rainfall, high-intensity rainfall, or on observable discharge (failed BMP)

Through groundwater; late spring when water table is highest

	P15
	Alteration of Physical and Chemical Properties of Streams During Flooding
	NA
	Shortened rise time caused by increased hard surfaces in urban areas
	Arnold area (White Pines Lake and Meadowmont areas), Dorrington area, San Andreas area, Valley Springs/La Contenta area, and the Rancho Calaveras area.
	Conduct an aerial photographic survey in areas of urban density to estimate impervious surfaces, classify stream reaches (including headwaters) prone to flooding, measure channel gradient, estimate channel roughness, measure infiltration rates (lab permeability) for major soil classes in the problem subwatershed.
	Summer, during low flow

	
	
	
	Undersized culverts and stream crossings blocking flow
	Obtain input from public works departments for problem areas; also conduct a field survey for racklines at or above road crossings.
	Determine flow rate, flow depth, stream gradient, stream classification, channel dimensions, roughness, and bankfull width and depth to reevaluate culvert design
	Summer, during low flow; flow rate and depth data needs to be collected during flood flows.


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P15
	Alteration of Physical and Chemical Properties of Streams During Flooding
	NA
	Channel modification during historic placer and hydraulic mining
	Identify locations by an aerial photographic survey of the mining district on the lower and middle reaches of San Domingo, San Antonio, Calaveritas, Murray, Jesus Maria, and Esperanza Creeks and North Fork Calaveras River
	Conduct an aerial photographic survey on subwatershed reaches within the historic mining district to identify mine tailings and slips/slides associated with hydraulic mining.  Conduct a ground survey of hydraulically modified areas to estimate size of erosional faces, size of tailings, stream characteristics (class, dimensions, gradient, roughness, bankfull width and depth, flow rate, and flow depth), and alteration of size, diversity, and function of riparian vegetation.  Identify needed BMPs or restoration efforts.
	Summer, during low flow; flow rate and depth data needs to be collected during flood flows.

	
	
	
	Lack of or reduced vegetation along stream corridor necessary to slow water flow
	Lower reaches of all creeks at and below Highway 49; the North Fork of the Calaveras River; and Cosgrove, Valley Springs, Indian, and Duck Creeks in the lower watershed.
	Conduct a ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth

	P16
	Alteration of Physical and Chemical Properties of Streams During Low-flow Conditions
	NA
	Base level of streams dropping with overdraft of groundwater in lower Calaveras watershed
	L-CAL-5 and M-CAL-1
	Measure differences in base flow at Jenny Lind (groundwater discharge plus releases from New Hogan Dam) and at Bellota (New Hogan Dam releases minus groundwater recharge) to estimate net stream loss.  ET loss from irrigated crops may be calculated by summing the product of weekly ET rates multiplied by volume of water diverted from the river (deliveries).
	During early fall, when New Hogan releases are at minimum flow, Bellota Weir has been removed, and the groundwater table is depressed

	
	
	
	Diversion or impoundment of water for drinking water or agricultural purposes
	Diversion dams along Mormon Slough, Old Calaveras River, Stockton Diverting Canal, New Hogan Dam, lower San Antonio Creek, lower Calaveritas Creek, and Cherokee Creek
	Survey water users (municipal, hydropower, agricultural, and stock watering) to determine the amount, rate, and timing of water being used to better understand existing and future constraints placed on water availability
	Anytime of year, field verify during irrigation season

	
	
	NA
	Invasive, water-loving plants are causing increased transpiration
	Lower reaches of Cherokee, San Domingo, San Antonio, Calaveritas, Willow, Murray, and Jesus Maria Creeks; the North Fork of the Calaveras River; Valley Springs, Indian, and Duck Creeks in the lower watershed
	Conduct a plant survey in riparian corridors along the stream, rivers, and canals.  Identify needed BMPs or eradication efforts.
	Early summer, peak of growth


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P16
	Alteration of Physical and Chemical Properties of Streams During Low-flow Conditions
	NA
	Loss of riparian vegetation shading the stream.
	Lower reaches of Cherokee, Willow, Murray, and Jesus Maria Creeks; lower and middle reaches of San Domingo, San Antonio, and Calaveritas Creeks; the North Fork of the Calaveras River; and Valley Springs, Indian, and Duck Creeks in the lower watershed
	Conduct a ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth

	
	
	
	Stream bank widening (vehicles, trampling by domesticated animals, placer and hydraulic mining, and hydromodification)
	Upper watershed: M-SA-1, M-SA-2, M-CVTS-1, M-CVTS-2, M-SD-1, M-NCAL-1,

M-NCAL-3, M-SCAL-1,

M-SCAL-2, and M-MC-2

Lower watershed: L-DC-1,

M-IC-1, and M-SVC-1
	Conduct an aerial photographic survey on subwatershed reaches to identify channel modification from mining activity, domesticated animal activity, dams, and flow restricting road crossings.  Conduct a ground survey of hydraulically modified areas to estimate size of erosional faces, size of tailings, stream characteristics (class, dimensions, gradient, roughness, bankfull width and depth, flow rate, and flow depth), and alteration of size, diversity, and function of riparian vegetation.  Identify needed BMPs or restoration efforts.
	Summer, during low flow, flow rate and depth data needs to be collected during flood flows

Early summer, peak of growth for vegetation survey

	P17
	Reduction in Spawning and Migration of the Coldwater Fishery
	NA
	Seasonal and permanent diversion structures blocking movement or stranding fish
	Diversion dams along Mormon Slough, Old Calaveras River, Stockton Diverting Canal, New Hogan Dam, lower San Antonio Creek, lower Calaveritas Creek, and Cherokee Creek
	Study to identify species, count, and growth stage of anadromous fish above (juvenile) and below (adult) diversion structures
	Spawning and migration seasons for species of interest

	
	
	
	Juvenile mortality caused by unscreened diversion pumps
	Pumped diversion from Jenny Lind to North Stockton on Lower Calaveras River, Old Calaveras River, Mormon Slough, and Stockton Diverting Canal
	Study to identify species, count, and growth stage of anadromous fish within pools or canal reaches at diversion pumps during irrigation season.  The study will be used to identify the number of escaping juveniles and needed pump screen size.
	Juvenile rearing and migration periods during irrigation season


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P17
	Reduction in Spawning and Migration of the Coldwater Fishery
	 NA
	Low flows contributing to elevated temperature, decreased dissolved oxygen, concentration of harmful chemicals
	Upper watershed: M-SA-1,

M-SA-2, M-CVTS-1,

M-CVTS-2, M-SD-1,

M-NCAL-1, M-NCAL-3,

M-SCAL-1, M-SCAL-2, and M-MC-2

Lower watershed: L-MS-1,

L-MS-2, L-MS-3, L-MS-4,

L-CAL-4, L-CAL-5, L-SDC-1, L-OCAL-1, and other diversion dams along the Old Calaveras River and Stockton Diverting Canal 
	Ambient water quality monitoring for dissolved oxygen, temperature, specific conductance, flow rate, flow depth, and channel dimensions
	Summer and early winter low-flow conditions

	
	
	
	Siltation of spawning gravels caused by regulated low flows
	M-CAL-3 and U-SA-5
	Ambient water quality monitoring for suspended solids, turbidity, particle settling velocity, grain size distribution, flow rate, flow depth, channel dimensions, flow study (time of travel), and bed substrate composition
	Low-flow releases

	P18
	Diminished Function of Riparian Corridors Along Streams
	NA
	Overgrazing of riparian vegetation
	Lower reaches of Cherokee, San Domingo, San Antonio, Calaveritas, Willow, Murray, and Jesus Maria Creeks; the North Fork of the Calaveras River; and Valley Springs, Indian, and Duck Creeks in the lower watershed
	Conduct an aerial photographic survey on the lower reaches of subwatersheds to identify loss of riparian vegetation associated with, in part, domesticated animal activity.  Conduct a ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth

	
	
	
	Removal of riparian vegetation for development or crops
	Lower to middle reaches of San Antonio, San Domingo, Calaveritas, Murray, and Jesus Maria Creeks
	Conduct an aerial photographic survey on the lower to middle reaches of subwatersheds to identify loss of riparian vegetation associated with, in part, development or agricultural activities.  Conduct a ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth

	
	
	
	Removal of riparian vegetation by forest practices
	Upper reaches of San Antonio, Oneil, Esperanza, and Jesus Maria Creeks and the North Fork of the Calaveras River
	Conduct an aerial photographic survey on the upper reaches of subwatersheds to identify loss of riparian vegetation associated with, in part, historic forest harvest practices.  Conduct a ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early to mid-summer, peak of growth

	
	
	
	Loss of riparian vegetation by fire
	Mainly on middle reaches of San Domingo, San Antonio, and Calaveritas Creeks and tributaries impacted by the Old Gulch Fire
	Conduct a aerial photographic survey of subwatershed to identify loss of riparian vegetation associated with in part historic burns.  Conduct ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth


	Problem Number
	Pollutant, Property, or Function
	Sources
	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P18
	Diminished Function of Riparian Corridors Along Streams
	NA
	Loss or damage of vegetation from recreational activities (OHVs and fishing trails)
	Trail system along upper to middle reaches of San Antonio and Oneil Creeks 
	Conduct a ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth

	
	
	
	Loss or damage of vegetation from flooding
	Lower reaches of all creeks at and below Highway 49 and Cosgrove, Indian, and Duck Creeks in the lower watershed
	Identify flood reaches from historical data and conduct a ground survey of size, diversity, and function of existing riparian vegetation in comparison to an upstream reference location.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth

	
	
	
	Loss of vegetation from placer/ hydraulic mining
	Mining district within middle to lower reaches of all creeks above Highway 49
	Conduct an aerial photographic survey on subwatershed reaches within mining district to identify vegetation patterns associated with channel modification from mining activity.  Conduct a ground survey of modified areas to estimate size of alteration, diversity, and function of riparian vegetation.  Identify needed BMPs or restoration efforts.
	Early summer, peak of growth

	P19
	Loss and Diminished Function of Wetlands
	NA
	Urban and agricultural sprawl and low river flows leading to loss of wetland habitat


	Lower Calaveras River between Jenny Lind and Bellota; Old Calaveras River; North and South Forks of the Calaveras River and lower reaches of creeks near Highway 49
	Identify potential wetland habitat from historical aerial photographs based on hydrology and vegetation patterns.  Conduct a ground survey to evaluate areas of former wetland habitat and to delineate potential wetlands.
	Early summer, peak of growth

A separate visit will be required to evaluate hydrology during spring.

	
	
	
	Land use planning not considering function of isolated or small wetlands within the watershed
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	Nutrient, chemical, and sediment runoff from multiple sources reducing hydraulic and habitat functions of wetland
	Unknown until wetlands have been delineated
	Ambient water quality monitoring of stream feeding delineated wetlands for nitrate-nitrogen, total phosphate, orthophosphate, suspended solids, turbidity, particle settling velocity, grain size distribution, pesticides, herbicides, and fungicides
	Low flow and during high-intensity rainfall

	P20
	Limited Water Quantity and Distribution System May Limit Future Growth
	NA
	Inefficient use of reclaimed water
	NA
	A water reclamation study is needed to address the increasing volume of effluent to be discharged and more efficient and alternative uses of reclaimed water that are beneficial to water quality and quantity
	A study is needed within the next 2 years, because WWTP storage capacity and discharge capabilities are rapidly becoming limited.

	
	
	
	Urban water conservation programs not restrictive enough
	NA
	A water conservation study is needed to identify additional methods or practices to reduce urban water consumption
	A study needed within the next 2 years, because supply is dependent on storage conditions, favorable climate, and uncertainty in water transfer agreements, with the privatization of many local hydropower projects.


	Problem Number
	Pollutant, Property, or Function
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	Causes/Processes
	Monitoring and Study Locations
	Analyte, Property, or Study Method
	Monitoring Frequency/ 

 Study Timeframe

	P20
	Limited Water Quantity and Distribution System May Limit Future Growth
	NA
	Limited storage in upper watershed


	NA
	Update the water master plan to identify and evaluate supply and storage alternatives over the long term.
	A study is needed within the next 2 years, because supply is dependent on storage conditions, favorable climate, and uncertainty in water transfer agreements, with the privatization of many local hydropower projects.

	
	
	
	Limited interbasin or intrawatershed transfer of water (coordinated use of water rights)
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	P21
	Recreational Uses May Be Threatened by Access Restriction.
	NA
	Legal liabilities for property owners


	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	Planning and zoning do not consider green belts, public access corridors, or wildlife corridors on a watershed basis.


	NA
	No monitoring or study required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	Limited organized community support for recreational access
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	P22
	The Community is Not Being Adequately Educated Concerning Water Quality and Habitat Issues.
	NA
	No watershed focus in past by local and county governments
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	No watershed stewardship in past
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	P23
	Water Quality, Habitat issues, and Land Use Planning are Not Being Coordinated on a Watershed Scale.
	NA
	No watershed focus in past


	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	No watershed stewardship in past


	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	No mandate for interagency cooperation in past
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	Water quality issues were not of much concern when the area was more rural.
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA
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	P24


	Land Use Planning and Zoning Has Allowed Building in Areas Now Prone to Flooding.
	NA
	Historic changes to flood plain maps, and unsuccessful development plan mitigation
	NA
	No monitoring or study is required.  Cause/process will be addressed by a management objective(s) and management strateg(ies) in Section 4.0.
	NA

	
	
	
	Inadequate control of storm water in urbanized areas
	Obtain input from public works departments on storm water throughflow problems.  Identify catchment areas that require runoff and flow studies.
	Determine flow rate, flow depth, stream gradient, stream classification, channel dimensions, roughness, and bankfull width and depth to evaluate potential flood response
	Summer, during low flow; flow rate and depth data needs to be collected during flood flows

	
	
	
	Increases in hardscape leads to increased runoff volume and shorter rise times.
	Arnold area (White Pines Lake and Meadowmont areas), Dorrington area, San Andreas area, Valley Springs/La Contenta area, and the Rancho Calaveras area
	Conduct an aerial photographic survey in areas of urban density that could flood to estimate impervious surfaces, classify stream reaches (including headwaters) prone to flooding, measure channel gradient, estimate channel roughness, and measure infiltration rates (lab permeability) for major soil classes in problem subwatershed.
	Summer, during low flow

	
	
	
	Modification of swales and stream courses (channelization, road crossings, and reduction in channel storage)
	Obtain input from public works departments on modified areas creating problems.  Also, conduct a field survey to identify locations where racklines are above the 100-year flood plain.
	Conduct a ground survey of hydraulically modified areas to evaluate potential flood response by estimating stream class, channel dimensions, gradient, roughness, bankfull width and depth, flood width and depth, flow rate, and flow depth.

Identify needed BMPs or restoration efforts.
	Summer, during low flow; flow rate and depth data needs to be collected during flood flows


Notes:

BOD

Biochemical oxygen demand

BTEX

Benzene, toluene, ethylbenzene, and xylenes

ET

Evapotranspiration

IR

Infrared

LUST

Leaking Underground Storage Tank

MIB

Methylisoborneol

MTBE

Methyl-tert-butyl-ether

NPS

Nonpoint source

OHV

Off-highway vehicle

PCB

Polychlorinated biphenyl

RWQOB
Regional Water Quality Control Board

TEPH

Total extractable petroleum hydrocarbon

THM

Trihalomethanes

TKN

Total Kjeldahl nigrogen

TPPH

Total purgeable petroleum hydrocarbon

VOC

Volatile Organic Compound

WWTP

Wastewater treatment plant

