TABLE 3-7

PRIORITIZATION OF POTENTIAL POLLUTANTS, SOURCES, AND CAUSES FOR FUTURE MANAGEMENT

CALAVERAS WATERSHED MANAGEMENT PLAN
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	Problem Number
	Pollutant, Property, or Function
	Rank
	Sources
	Rank by Source
	Cumulative Rank
	Causes/Processes
	Rank by Problem
	Cumulative

Rank

	P1
	Bacteria and Virus
	5
	Native bacteria and virus in soil
	3
	14
	Erosion of soil into creek 
	4
	36

	
	
	
	Failed septic systems
	2
	13
	Septic seepage into creek through groundwater or overland flow
	3
	35

	
	
	
	Animals in and adjacent to stream
	1
	12
	Lack of fencing of domesticated animals 
	1
	33

	
	
	
	
	
	
	Inadequate rotation of animals through riparian corridor
	2
	34

	
	
	
	Recreational activities
	4
	15
	Body contact during water sports
	5
	37

	P2
	Elevated Nutrient (N, P) Levels
	6
	Agricultural practices
	2
	17
	Runoff of excess fertilizer from crops and orchards to stream
	2
	39

	
	
	
	
	
	
	Runoff of leachate from animal waste, feeding areas, and spoiled crops
	3
	40

	
	
	
	
	
	
	Nutrients in eroding soil
	4
	41

	
	
	
	WWTP and failed septic systems
	3
	18
	Legal discharge of nutrients from WWTP (pipe effluent, leachate trenches, and spray fields) 
	5
	42

	
	
	
	
	
	
	Septic seepage into creek through groundwater or overland flow
	6
	43

	
	
	
	Urban runoff 
	1
	16
	Runoff of excess fertilizer from yards, parks, and golf courses to stream
	1
	38

	P3
	Elevated Suspended Sediment Levels

(high flow, wet season)
	3
	Urban runoff 
	4
	6
	Sediment runoff from new developments and construction sites
	15
	21

	
	
	
	
	
	
	Sediment disturbance and entrainment by vehicles crossing through stream beds
	16
	22

	
	
	
	
	
	
	Sediment runoff from road sanding during winter above snow line
	14
	20

	
	
	
	Slips/slides, stream banks
	3
	5
	Erosion of slip and slide faces
	13
	19

	
	
	
	
	
	
	Downcutting through slip/slides that have crossed streams
	12
	18

	
	
	
	
	
	
	Undercutting of unstable (trampled, rework by placer mining, and unstable slope from hydraulic mining) stream banks
	11
	17

	
	
	
	Natural erosion (not induced by reservoir releases)
	5
	7
	Lowering of stream bed base level
	19
	25

	
	
	
	
	
	
	Stream bank undercutting
	17
	23

	
	
	
	
	
	
	Flood plain scouring during flood events
	18
	24

	
	
	
	Sheet/rill erosion
	1
	3
	Overgrazing of both riparian and upland vegetation permits sheet erosion.
	2
	8

	
	
	
	
	
	
	Fire removes vegetation and may seal soil to water penetration, both of which allow sheet and rill erosion.
	4
	10

	
	
	
	
	
	
	Uncontrolled or misdirected water running off of a road surface promotes rill erosion.
	1
	7

	
	
	
	
	
	
	Excessive clearing of understory
	6
	12

	
	
	
	
	
	
	Uncontrolled or misdirected runoff on dirt roads and skid tracks
	3
	9

	
	
	
	
	
	
	Too narrow of a riparian corridor in forest harvesting areas allow sheet and rill erosion.
	7
	13

	
	
	
	
	
	
	Overused, poorly maintained, or unauthorized trails along and crossing through streams allow rill erosion.
	5
	11

	Problem Number
	Pollutant, Property, or Function
	Rank
	Sources
	Rank by Source
	Cumulative Rank
	Causes/Processes
	Rank by Problem
	Cumulative

Rank

	P3
	Elevated, Suspended Sediment Levels

(high flow, wet season)
	3
	Reservoir releases
	2
	4
	Release of sediment laden water from base of reservoir and spillway 
	8
	14

	
	
	
	
	
	
	Undercutting of dry beaches, stream banks, and levees during flood releases
	9
	15

	
	
	
	
	
	
	Scouring of stream bed and flood plain during flood releases
	10
	16

	P4
	Elevated Sediment Levels

(low flow, dry season)
	4
	Urban runoff
	4
	11
	Sediment runoff from new developments and construction sites 
	6
	31

	
	
	
	
	
	
	Sediment disturbance and entrainment by vehicles crossing through stream beds
	7
	32

	
	
	
	Slips and slides, stream banks
	1
	8
	Downcutting through slip/slides that have crossed streams
	3
	28

	
	
	
	
	
	
	Undercutting of unstable (trampled, rework by placer mining, and unstable slope from hydraulic mining) stream banks
	1
	26

	
	
	
	
	
	
	Overused, poorly maintained, or unauthorized trails crossing through streams
	2
	27

	
	
	
	Natural erosion
	3
	10
	Stream bank undercutting
	5
	30

	
	
	
	Reservoir releases
	2
	9
	Release of sediment laden water from base of reservoir (especially during fall turnover)
	4
	29

	P5
	Elevated Dissolved and Settled Metals Levels
	17
	Mine tailings and mine drainage
	1
	33
	Erosion and transport of metal-laden tailings to streams
	1
	87

	
	
	
	
	
	
	Metal-laden leachate from tailing discharging to stream
	2
	88

	
	
	
	
	
	
	Metal-laden groundwater from mines discharging to stream
	3
	89

	
	
	
	Industrial activities
	3
	35
	Erosion and transport of metal-laden sediment to streams 
	7
	93

	
	
	
	
	
	
	Metal-laden groundwater discharging to stream
	8
	94

	
	
	
	Natural formations (volcanic outcrops and local mineral deposits)
	2
	34
	Erosion and transport of metal-laden sediment to streams
	4
	90

	
	
	
	
	
	
	Dissolution of metals during runoff, along stream bank, or in stream bed
	5
	91

	
	
	
	
	
	
	Metal-laden groundwater discharging to stream
	6
	92

	P6
	Herbicide, Pesticide, and PCBs
	18
	Agricultural (row crops, orchards and vineyards)
	1
	36
	Runoff of dissolved and herbicide- and pesticide-laden sediment from crops, orchards, and vineyards to streams and lakes
	1
	95

	
	
	
	Forest management
	3
	38
	Runoff of dissolved and herbicide-laden sediment from forest harvest areas to streams and lakes
	3
	97

	
	
	
	Urban application (home, park, and golf course)
	2
	37
	Runoff of dissolved and herbicide- and pesticide-laden sediment from yards, parks, and golf courses to streams and lakes
	2
	96

	P7
	Disinfection By-products (THMs)
	21
	WWTP effluent
	1
	46
	Incomplete oxidation of organic compounds by chlorination process
	1
	108


	Problem Number
	Pollutant, Property, or Function
	Rank
	Sources
	Rank by Source
	Cumulative Rank
	Causes/Processes
	Rank by Problem
	Cumulative

Rank

	P8
	Fuel Containing MTBE
	19
	Two-stroke boats and jet skis on lakes
	1
	39
	Unburned fuel discharged from engine into lake water
	1
	98

	
	
	
	Two-stroke OHVs and snowmobiles on land and through streams
	3
	41
	Unburned fuel discharged from engine into stream
	3
	100

	
	
	
	
	
	
	Unburned fuel discharged from engine to air, followed by deposition on snow and soil, and runoff to streams
	4
	101

	
	
	
	Leaking USTs
	2
	40
	Leaking fuel moving groundwater, followed by discharge to stream or lake
	2
	99

	
	
	
	Fuel spill reaching any water body or groundwater
	4
	42
	Fuel spills reaching a stream or lake through direct runoff
	5
	102

	
	
	
	
	
	
	Fuel-laden soil eroding to stream or lake
	6
	103

	
	
	
	
	
	
	Fuel movement to groundwater, followed by discharge to stream or lake
	7
	104

	P9
	Undesirable Taste and Odor 
	9
	Stagnant backwaters and off-channel ponds on the Lower Calaveras
	1
	21
	Decaying organic matter and algal waste in stagnant or highly productive waters produce geosmin and MIB.
	1
	56

	
	
	
	
	
	
	Impacted water moves back into the main channel as base flow or throughflow
	2
	57

	
	
	
	Eutrophied lakes, ponds, and streams
	2
	22
	Decaying organic matter and algal waste in highly productive waters produce geosmin, MIB, and sulfides.
	3
	58

	P10
	Low Dissolved Oxygen Levels
	10
	Upper Calaveras streams with low flow and elevated temperature
	2
	24
	Dissolved oxygen content decreases in streams with elevated temperatures and low flow (little active aeration).
	3
	61

	
	
	
	Eutrophied lakes, ponds, and streams
	1
	23
	A high BOD, required to decay excessive organic material, reduces dissolved oxygen levels.
	2
	60

	
	
	
	
	
	
	Highly productive waters do not generate oxygen during night time; instead, oxygen is consumed.
	1
	59

	
	
	
	Bottom of and outflow from New Hogan Reservoir
	3
	25
	Stratification of New Hogan Reservoir creates a zone of low dissolved oxygen.
	4
	62

	
	
	
	
	
	
	Low dissolved oxygen-containing water is discharged from the base of New Hogan Dam.
	5
	63

	P11
	Elevated Water Temperature
	11
	Upper Calaveras streams at low flow and with little or no shade
	1
	26
	Temperature increases in shallow streams with low flow.
	2
	65

	
	
	
	
	
	
	Temperature also increases where shade from riparian vegetation is lost.
	1
	64

	
	
	
	Diversion ponds and canals in Lower Calaveras below Bellota
	2
	27
	Temperature increases in stagnant, unshaded water behind temporary and permanent diversion dams and headworks.
	1
	66

	
	
	
	
	
	
	Temperature increases in stagnant, unshaded water in irrigation and drainage canals.
	2
	67

	P12
	Residual Wastes in Effluent-dominated Streams
	20
	WWTP effluent to streams
	1
	43
	Residual nutrient, bacteria, viruses, metals, and organics in effluent may not be sufficiently diluted by the receiving water to protect all downstream uses.
	1
	105

	
	
	
	Industrial site effluent to streams 
	2
	44
	Residual chemicals in permitted discharges may not be sufficiently diluted by the receiving water to protect all downstream uses.
	2
	106


	Problem Number
	Pollutant, Property, or Function
	Rank
	Sources
	Rank by Source
	Cumulative Rank
	Causes/Processes
	Rank by Problem
	Cumulative

Rank

	P12
	Residual Wastes in Effluent-dominated Streams
	20
	Remediation site effluent to streams
	3
	45
	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.
	3
	107

	P13
	Nutrients and Chemicals from Improper Waste Disposal
	22
	Illegal garbage dumping
	2
	48
	Debris, nutrients, and chemicals from household waste may enter the stream through runoff or groundwater seepage to surface water.
	2
	110

	
	
	
	Yard waste piles
	1
	47
	Nutrients and bacteria may enter the stream through runoff or groundwater seepage to surface water.
	1
	109

	
	
	
	Abandoned vehicles
	3
	49
	Metals and fuel/oil compounds may enter the stream through runoff or groundwater seepage to surface water.
	3
	111

	P14
	Chemical Discharge from Industrial Facilities
	23
	Inactive and active mines
	2
	51
	Uncontrolled or partially controlled discharge of metals and sediment from tailings to a stream, directly or through groundwater seepage.
	2
	113

	
	
	
	Inactive and active industrial plants
	1
	50
	Uncontrolled or partially controlled discharge of chemicals to a stream, directly or through groundwater seepage
	1
	112

	P15
	Alteration of Physical and Chemical Properties of Streams During Flooding
	14
	NA
	NA
	NA
	Shortened rise time caused by increased hard surfaces in urban areas
	1
	76

	
	
	
	
	
	
	Undersized culverts and stream crossings blocking flow
	4
	79

	
	
	
	
	
	
	Channel modification during historic placer and hydraulic mining
	3
	78

	
	
	
	
	
	
	Lack of or reduced vegetation along the stream corridor necessary to slow water flow
	2
	77

	P16
	Alteration of Physical and Chemical Properties of Streams During Low-flow Conditions
	8
	NA
	NA
	NA
	Base level of streams dropping with overdraft of groundwater in lower Calaveras watershed
	3
	53

	
	
	
	
	
	
	Diversion or impoundment of water for drinking water or agricultural purposes
	2
	52

	
	
	
	
	
	
	Invasive, water-loving plants increasing transpiration
	5
	55

	
	
	
	
	
	
	Loss of riparian vegetation shading stream
	4
	54

	
	
	
	
	
	
	Stream bank widening (vehicles, trampling by domesticated animals, placer and hydraulic mining, and hydromodification)
	1
	51

	P17
	Reduction in Spawning and Migration of the Coldwater Fishery
	13
	NA
	NA
	NA
	Seasonal and permanent diversion structures are blocking movement or stranding fish.
	3
	74

	
	
	
	
	
	
	Juvenile mortality caused by unscreened diversion pumps
	1
	72

	
	
	
	
	
	
	Low flows contributing to elevated temperature, decreased dissolved oxygen, and concentrating of harmful chemicals
	2
	73

	
	
	
	
	
	
	Siltation of spawning gravels caused by regulated low flows
	4
	75


	Problem Number
	Pollutant, Property, or Function
	Rank
	Sources
	Rank by Source
	Cumulative Rank
	Causes/Processes
	Rank by Problem
	Cumulative

Rank

	P18
	Diminished Function of Riparian Corridors Along Streams
	7
	NA
	NA
	NA
	Overgrazing of riparian vegetation
	1
	44

	
	
	
	
	
	
	Removal of riparian vegetation for development or crops
	6
	49

	
	
	
	
	
	
	Removal of riparian vegetation by forest practices
	4
	47

	
	
	
	
	
	
	Loss of riparian vegetation by fire
	2
	45

	
	
	
	
	
	
	Loss/damage of vegetation from recreational activities (OHVs and fishing trails)
	7
	50

	
	
	
	
	
	
	Loss/damage of vegetation from flooding
	3
	46

	
	
	
	
	
	
	Loss of vegetation from placer/hydraulic mining
	5
	48

	P19
	Loss and Diminished Function of Wetlands
	16
	NA
	NA
	NA
	Urban and agricultural sprawl; low river flows leading to loss of wetland habitat


	1
	84

	
	
	
	
	
	
	Land use planning is not considering the function of isolated or small wetlands within the watershed.
	3
	86

	
	
	
	
	
	
	Nutrient, chemical, and sediment runoff from multiple sources is reducing hydraulic and habitat functions of wetlands.
	2
	85

	P20
	Limited Water Quantity and Distribution System May Limit Future Growth
	12
	NA
	NA
	NA
	Inefficient use of reclaimed water
	2
	69

	
	
	
	
	
	
	Urban water conservation programs are not restrictive enough.
	3
	70

	
	
	
	
	
	
	Limited storage in upper watershed


	1
	68

	
	
	
	
	
	
	Limited interbasin or intrawatershed transfer of water (coordinated use of water rights)
	4
	71

	P21
	Recreational Uses May Be Threatened by Access Restriction
	24
	NA
	NA
	NA
	Legal liabilities for property owners


	1
	114

	
	
	
	
	
	
	Planning and zoning do not consider green belts, public access corridors, or wildlife corridors on a watershed basis.
	3
	116

	
	
	
	
	
	
	Limited organized community support exists for recreational access.
	2
	115

	P22
	The Community Is Not Being Adequately Educated Concerning Water Quality and Habitat Issues
	2
	NA
	NA
	NA
	No watershed focus in past by local and county governments
	1
	5

	
	
	
	
	
	
	No watershed stewardship in past
	2
	6

	P23
	Water Quality, Habitat Issues, and Land Use Planning Are Not Being Coordinated on a Watershed Scale
	1
	NA
	NA
	NA
	No watershed focus in past


	1
	1

	
	
	
	
	
	
	No watershed stewardship in past


	2
	2

	
	
	
	
	
	
	No mandate for interagency cooperation in past
	4
	4

	
	
	
	
	
	
	Water quality issues were not of much concern when  the area was more rural.
	3
	3


	Problem Number
	Pollutant, Property, or Function
	Rank
	Sources
	Rank by Source
	Cumulative Rank
	Causes/Processes
	Rank by Problem
	Cumulative

Rank

	P24
	Land Use Planning and Zoning Has Allowed Building in Areas Now Prone to Flooding.
	15
	NA
	NA
	NA
	Historic changes to flood plain maps, unsuccessful development plan mitigation
	4
	83

	
	
	
	
	
	
	Inadequate control of storm water in urbanized areas
	3
	82

	
	
	
	
	
	
	Increases in hardscape leads to increased runoff volume and shorter rise times.
	1
	80

	
	
	
	
	
	
	Modification of swales and stream courses (channelization, road crossings, and reduction in channel storage)
	2
	81


Notes:

BOD

Biochemical oxygen demand

MIB

Methylisoborneol

MTBE

Methyl tert-butyl ether

NA

Not applicable

OHV

Off-highway vehicle

PCB

Polychlorinated biphenyl

THM

Trihalomethanes

UST

Underground storage tank

WWTP
Wastewater treatment plant

